OPTI ONS NODECK, LI ST, XREF, NOREL, OBJ( P)
THE LI ST OF OPTI ONS USED DURI NG THI S ASSEMBLY | S- -

NCDECK, LI ST, XREF, NOREL, OBJ



SYMBCL
##1TRK

TYPE
MCODULE

EXTERNAL SYMBOL LI ST

VER 15, MOD 00 25/09/15 PAGE

1



##1TRK BIS - CYL 0, TRACK 1

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 2
2 PRI NT QON, NCDATA
0000 3 ##1TRK START
4 * @QVL EXP-Y
6+ PRI NT ON



@QVLEQ - SYTEM LEVEL NUMBER

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

0005

8+@YLVL EQU 5

9+
10 *
12+

PRI NT ON
@YS EXP-Y
PRI NT ON

VER 15, MOD 00 25/09/15 PAGE
SYSTEM LEVEL NUMBER

3



@YSEQ - SYSTEM SOFTWARE EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

0002
0001
0002
0004
0008
0010
0020
0040
00C0

0001
0001
0002
0003
0004
0004
0003
0005
0003
0004
0005
0006

0087
0080
0084
0082
0081
0004
0002
0001
0088
00AO
0008
0020
0010
0090
0084
0082
0081
0004
0002
0001

VER 15, MOD 00 25/09/15 PACE 4

14+**********************************************************************

15+*

CPU EQUATES

*

16+**********************************************************************

17+*

18+* * %
19+*
20+@REGL
21+@BR
22+@XR
23+@SR
24+@\RR
25+@ AR

26+@1l AR
27+@21 AR
28+@ 11 AR

29+*

30+* * %
31+*
32+@
33+@Q
34+@1
35+@P1
36+@0P2
37+@DPD2
38+@D2
39+@P2

40+@ NST3
41+@ NST4
42+@ NST5
43+@ NST6

44+*
45+* * %
46+*
47+@QJCB
48+@\NOP
49+@BH
50+@L
51+@BE
52+@BNH
53+@BNL
54+@BNE
55+@BOZ
56+@BC0L
57+@BNOZ
58+@BNOL
59+@BT
60+@BF
61+@BP
62+@BM
63+@Z
64+@BNP
65+@BN\M
66+@BNZ
67+*
68+* * %
69+*

REG STER EQUATES

EQU 2
EQU 1
EQU 2
EQU 4
EQU 8
EQU 16
EQU 32
EQU 64
EQU X OO

HARDWARE REG STER LENGTH
BASE REQ STER

USABLE | NDEX REG STER
PROGRAM STATUS REG STER
ADDRESS RECALL REGQ STER

| NSTRUCTI ON ADDRESS REQ STER
PROGRAM LEVEL 1 | AR

PROGRAM LEVEL 2 | AR

| NTERRUPT LEVEL 1 | AR Q CODE

EQUATES FOR BYTES OF AN | NSTRUCTI ON

EQU 1 Q CODE BYTE
EQU 1 VAR ABLE Q CODE FOR LENGTH
EQU 2 1ST DI SPLACEMENT

EQU 3 1ST ADDRESS

EQU 4 2ND ADDR OF 5 BYTE | NSTR
EQU 4 2ND DI SP OF 5 BYTE | NSTR
EQU 3 2ND DI SP OF 4 BYTE I NSTR
EQU 5 2ND ADDR OF 5 BYTE | NSTR
EQU 3 LENGTH OF 1 DI SP | NSTRUCTI ON
EQU 4 LENGTH OF 1 ADDR | NSTRUCTI ON
EQU 5 LENGTH OF 1 DISP 1 ADDR | NSTR
EQU 6 LENGTH OF 2 ADDR | NSTR

CONDI TI ON CODES FOR BRANCHES

EQU X 87 UNCONDI TI ONAL BRANCH

EQU X 80' NO BRANCH

EQU X 84' BRANCH HI GH

EQU X 82 BRANCH LOW

EQU X 81' BRANCH EQUAL

EQU X 04' BRANCH NOT HI GH

EQU X 02 BRANCH NOT LOW

EQU X 01 BRANCH NOT EQUAL

EQU X 88 BRANCH OVERFLOW ZONED

EQU X AQ' BRANCH OVERFLOW LOG CAL

EQU X 08 BRANCH NO OVERFLOW ZONED

EQU X 20' BRANCH NO OVERFLOW LOG CAL
EQU X 10' BRANCH TRUE

EQU X 90' BRANCH FALSE

EQU X 84' BRANCH PLUS

EQU X 82 BRANCH M NUS

EQU X 81 BRANCH ZERO

EQU X 04' BRANCH NOT PLUS

EQU X 02 BRANCH NOT M NUS

EQU X 01 BRANCH NOT ZERO

M SCELLANEQUS CONSTANTS



@YSEQ - SYSTEM SOFTWARE EQUATES

ERR LOC OBJECT CODE

0000
0001
00FO
0040
006B
0061
005B
005C
007B
007C
oocC1
00C6
00D9
00E9
001E
001C
005A
004E
0060
0001
0020
2000
O0F4
0018
0030
0060
0050
0005
0007
0006
0007
0011

ADDR STMI SOURCE STATEMENT
70+@ERO EQU 0
71+@B1 EQU 1
72+@ZERO EQU X' FO'
73+@LANK EQU C
74+@OMWA EQU C '
75+@LASH EQU C /'
76+@0LAR EQU C §'
77+@STER EQU C *'
78+@WUMBR EQU C #'
79+@SIGN EQU C @
80+@HARA EQU C A
81+@HARF EQU C F
82+@HARR EQU C R
83+@HARZ EQU C Z
84+@0S EQU X 1F
85+@OF EQU X 1C
86+@PARW EQU X' 5A
87+@PLUS EQU C +
88+@I1NUS EQU C -
89+@CALK EQU X 01'
90+@GCSZ EQU 32
91+@1 NCR EQU  256* @GCSZ
92+@.I NSZ EQU 244
93+@TRSZ EQU 24
94+@SECCY EQU 48
95+@ARDL EQU 96
96+@CRDL EQU 80
97+@MPEN EQU 5
98+@SDFLN EQU 7
99+@/OLID EQU 6

100+@DRLN EQU 7
101+@LON EQU X 11'
102+@LOFF EQU X' 10

0010

0100
0500
0503
0005
0003
00C0
0004
0000
0007
0000
0001
0001
0002
0056
OOFE
0009
0040
0050

VER 15, MOD 00 25/09/15 PACE 5

ZERO

Bl NARY ONE

DECI MAL ZERO

EBCDI C BLANK

EBCDI C COWA

EBCDI C FORWARD SLASH
EBCDI C DOLLAR SI GN

EBCDI C ASTERI SK

EBCDI C NUMBER #

EBCDI C ASSI GN @

EBCDI C CHAR A

EBCDI C CHAR F

EBCDI C CHAR R

EBCDI C CHAR Z

RETURN CARRI AGE

END OF FI LE CHARACTER
UPARROW FROM KEYBOARD | NPUT
EBCDI C PLUS SI GN

EBCDI C M NUS S| GN

DCAL REQUESTED | NDI CATOR
CORE SI ZE | N PAGES

CORE SI ZE | N BYTES

LENGTH OF | NPUT LI NE BUFFER
NO. OF DI SK SECTORS PER TRACK
SECTORS PER CYLI NDER
LENGTH OF 3700 | NPUT CARD
LENGTH OF 5081 | NPUT CARD
DI SP TO END CF FE CORE MAP
LENGTH OF SDF

LENGITH OF DI SK I D FI ELD
LENGTH OF PROGRAM HEADER
TURN ON COMVAND LI TE Q CODE
TURN O f COVMAND LI TE Q CODE

104+**********************************************************************

DI SK REA ON EQUATES *

106+**********************************************************************

105+*

107+*

108+@CTSZ
109+@\5FI T
110+@\5TBL
111+@WBCY
112+@WB1
113+@W8I Z
114+@pSBCY
115+@SCs1
116+@DVBCY
117+@/MFD1
118+@/MFD2
119+@/MIRL
120+@/MRS3
121+@/ENTA
122+@/NDDV
123+@pCBCY
124+@pCST1
125+@pCBT1

EQU
EQU
EQU
EQU
EQU

256

X' 0500'
X 0503’
5

3

192

LENGTH OF ONE SECTOR

SECTOR ADDR OF W5 FI' T SCTRS
SECTOR ADDR OF WORKI NG STORAGE
BASE CYL SYSTEM WORK FI LE

LOGE CAL SCTR 1ST TEXT BLOCK

NO. OF WORK FI LE DI SK SECTORS
BASE CYL SYSTEM ROUTI NES

COWPI LER SUBROUTI NE 1ST SCTR
BASE CYL VI RTUAL MEMORY

FI LE DI RECTORY 1 PAGE

FI LE DI RECTORY 2 PAGE

TRACE REFERENCE LI ST PAGE

START OF VM RESI DENT SUBROUTI NE
FI RST PSEUDO CODE PAGE | N VM
FUNC AND ARRAY TABLE - PACE ONE
BASE CYL COWPI LER VADDR TABLES
STMI' ADDRESS TABLE 1ST SECTOR
BRANCH ADDRESS TABLE 1ST SECTOR



@YSEQ - SYSTEM SOFTWARE EQUATES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT

0000
0001
0002
0003
0004
0005
0002
0006
0000
0001
0002
0031
OOFF
0003

0002
0002
0002

0004
0000
0001
0003
0040
0080
00C0
0010
0001
0011
O0FF
004F
0000
0080
0075

0000
0001
0002
0003
0005
0006
0007
0080

VER 15, MOD 00 25/09/15 PACE 6

127+**********************************************************************

128+* Dl SK | OCR EQUATES *
129+**********************************************************************
130+*

131+*** DI SK PARAMETER LI ST (DPL) EQUATES

132+*

133+@CTRL EQU O CONTROL PARAMETER
134+@CYL EQU 1 LOG CAL CYLI NDER NUMBER
135+@SAD EQU 2 HEAD/ SECTOR ADDRESS
136+@CNT EQU 3 SECTOR COUNT

137+@BFR1 EQU 4 1ST BYTE OF DATA AREA
138+@BFR2 EQU 5 DATA AREA ADDRESS

139+@SPIN EQU X 02 SPINDLE BI'T | N DI SK ADDRESS

140+@PLNG EQU 6 LENGTH OF DSL

141+@PCS EQU X 00 DPL - SEEK FUNCTI ON CCODE
142+@CET EQU X 01° DPL - READ FUNCTI ON CCDE
143+@PUT EQU X 02 DPL - WRI TE FUNCTI ON CODE
144+@VRFY EQU X 31' DPL - VERI FY FUNCTI ON CCODE
145+@WAI T EQU X FF DPL - WAIT 1/ O COVPLETE FUNC COD

146+@sSI VF EQU X 03
147+*

148+@ADDR EQU 2
149+@/ADDR EQU 2
150+@ADDR EQU 2

SI O CTRL CODE FOR VERI FY

LENGTH OF DI SK ADDRESS
LENGTH OF VI RTUAL ADDRESS
LENGTH OF CORE ADDRESS

152+**********************************************************************

153+* PRI NT PARAVETER LI ST (PPL) EQUATES *
154+**********************************************************************
155+*

156+@PLNG EQU
157+@CTRL EQU

LENGTH OF PPL

CONTROL BYTE DI SPLACEMENT
158+@°RCNT EQU COUNT BYTE DI SPLACEMENT
159+@PDATA EQU DATA ADDR DI SPLACEMENT
160+@RI NT EQU X 40 PRI NT CONTROL

161+@ETRN EQU X 80' RETURN CARRI ER CONTROL
162+@RETR EQU @RI NT+@RETRN PRI NT AND RETURN CARRI ER
163+@BLEF EQU X 10 TAB LEFT CONTROL

164+@ NDEX EQU X 01' | NDEX FORMS CONTROL
165+@BLI X EQU  @BLEF+@ NDEX TAB LEFT AND | NDEX CONTROL
166+@WAI T EQU X FF W TH AND CHECK ERROR CONTROL
167+@RLDWN EQU X 4F ROLL DOWN CONTRCL (CRT ONLY)
168+@BCNT EQU O TAB LEFT COUNT

WL OP~

169+@RTRNC EQU X 80' CARRI ER RETURN COUNT
170+@CFTC EQU X 75 ECF RECORD TYPE CODE

171+*

172+4*** STATEMENT/ SEGVENT HEADER EQUATES

173+*

174+@DF0 EQU O DI SP TO NULL SEG | NDI CATOR

175+@DF1 EQU 1 DI SP TO LENGTH OF SEGVENT
176+@DF2 EQU 2 DI SP TO SEGVENTATI ON CODE
177+@DF3 EQU 3 DISP TO END OF SDF

178+@BLN EQU 5 DI SP TO STMI' Bl NARY LI NE NO.
179+@TYPE EQU 6 DI SP TO STMI' TYPE CODE
180+@TEXT EQU 7 DI SP TO 1ST TEXT BYTE OF STMI
181+@NULL EQU X 80' MASK FOR NULL SEG | NDI CATOR

182+* * 1 = SEGVENT | S NULL



@YSEQ - SYSTEM SOFTWARE EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE

0000
0001
0003
0002
0002

0002
0002
0000
0001
0009
000B
0002
000C
0004

0000
0001
0002
0002
0003
0001

183+*

184+*

185+*

186+*
187+*
188+@ONLY
189+@l ST
190+@M DL
191+@BLAST
192+@5BLNL
193+*
194+* * % %
195+*

196+*

197+*

198+*
199+*
200+*
201+@DLNC
202+@LLNC
203+@DDBC
204+@LDBC
205+@LACE
206+ @ DFNA
207+@ LFNA
208+@DE1
209+@LENT
210+*
211+*
212+*
213+*
214+@DSD
215+@LSD
216+@DHLN
217+@LHLN
218+@-DNSC
219+@LNSC
220+*

221+*

222+

223 *

225+

STATEMENT VER 15, MOD 00 25/09/15 PAGE 7
* 0 = SEGVENT |'S NOT' NULL
FOLLOW NG ARE THE MASKS FOR THE SEGVENTATI ON

CODE. THE SEGVENTATI ON | S | NDI CATED BY VALUE
I N @DF2 AS FOLLONS

EQU O ONLY SEG | N RECORD

EQU 1 1ST SEG OF A MJULTI - SEG RCD
EQU 3 M DDLE SEG. OF A MULTI - SEG RCD
EQU 2 LAST SEG OF MULTI - SEG RCD

EQU 2 LENGTH OF STMI BI NARY LI NE NO.

FI LE | NDEX TABLE EQUATES SECTI ON

ALL DI SPLACEMENT ARE CALCULATED FROM THE
* FIRST BYTE OF THE FIT TO THE Rl GHTMOST BYTE
* OF THE SPECI FI ED FI ELD UNLESS OTHERW SE

* NOTED.
EQU 2 DI SP TO FI LE LI NE COUNT
EQU 2 LNG OF FILE LI NE COUNT FI ELD
EQU O DI SP TO FI LE DATA BLOCK COUNT
EQU 1 LNG OF FI LE DATA BLOCK COUNT
EQU 9 DI SP O ADDR OF CURR ENTRY
EQU 11 DI SP TO ADDR OF 1ST NULL ENTRY
EQU 2 LNG OF ADDR OF 1ST NULL ENTRY
EQU 12 DI SP TO 1ST BYTE OF 1ST ENTRY
EQU 4 LNG OF A FIT ENTRY

ENTRY FI ELD DI SPLACEMENTS ARE CALCULATED FROM
* THE 1ST BYTE OF THE ENTRY

EQU O DI SP TO DB SECTOR DI SP

EQU 1 LNG OF DB SECTOR DI SP FI ELD

EQU 2 DISP TO H GH LINE NO FI ELD

EQU 2 LNG OF H GH LI NE NO. FI ELD

EQU 3 DI SP TO DB NULL SPACE CNT FI ELD
EQU 1 LNG OF DB NULL SPACE CNT FI ELD
END OF SYSTEM SOFTWARE EQUATES

PRI NT ON

@XD EXP-Y

PRI NT ON



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

0000

0345

03C0

ADDR STMI' SOURCE STATEMENT

0000
0004

0025
00DE
01D5

0345
0363

03C0
03C0

03C1
03C2

03C3

0001

0002

0004

0008

0010

0020

0040
0080

VER 15, MOD 00 25/09/15 PACE 8

227+**********************************************************************

GLOBAL | NDI CATORS STORED IN THE SYSTEM NUCLEUS, ENTRY PO NTS *

FOR SYSNUC | NTERFACE ROUI NES.

*

230+**********************************************************************

X' 0000’

*

$$ZERO+H4
$$ZERO+37
$$ZERO+X' O0DE'
$$ZERO+X' 01D5'
X 0345’

*

$$ZERO+X' 0363

*

ENTRY PO NT TO LOAD DUWMP PGM
VALUE OF ADDR I N ARR ON FE AI D

ADDR OF ENTRY TO DI SK | OCS
ADDR COF DKDI SK ERR- PEND EXI'T
ADDR OF DKDI SK HARD ERRCOR EXI' T

*

ADDR OF ENTRY TO LOG |/ O ERRORS
START OF DI SK OPS I N NERLOG

243+**********************************************************************

COMVUNI CATI ON AREA REFERENCI NG NUCLEUS *

245+**********************************************************************

228+*
229+*
231+ ORG
232+$$ZERO EQU
233+$FEARR EQU
234+*
235+$Dl SKN EQU
236+$KE090 EQU
237+$KE130 EQU
239+ ORG
240+$ERLOG EQU
241+$ER050 EQU
244+
246+
247+ ORG
248+$NUCBS EQU
249+$RVRGN EQU
250+*
251+$LVRGN EQU
252+
253+$PRPOS EQU
254+
255+
256+$KEYCD EQU
257+
258+*
259+$CARDI EQU
260+*
261+
262+$| OYES EQU
263+*
264+*
265+$NOLST EQU
266+
267+
268+$GUFI R EQU
269+*
270+*
271+
272+
273+$KYBSY EQU
274+
275+
276+$| NRPT EQU
277+
278+
279+$DTNVB EQU
280+*
281+$TRUNK EQU
282+*

Z(' 03C0'
$NUCBS
$SRVRG\H+1
SLMVRG\H+1

$PRPCOS+1
X 01'
X 02'
X 04'

X 08’

X 10
X 20’

X 40’
X 80’

*

START OF COMVUNI CATI ON AREA
ADDR OF BYTE CONTAI NI NG THE
* SOFTWARE RI GHT MARG N VALUE
ADDR OF BYTE CONTAI NI NG THE
* SOFTWARE LEFT MARG N VALUE
ADDR OF BYTE CONTAI NI NG CURRENT
* POSI TI ON OF MATRI X PRI NTER
* HEAD
ADDR OF BYTE CONTAI NI NG KEYBOARD
* | NDI CATORS. A LIST OF THE
* | NDI CATORS AND MASKS FOLLOW
| NPUT SOURCE | NDR MASK
* 0 - KEYBOARD | NPUT
* 1 - CARD OR PROC | NPUT
| /O ROUTI NES I N CORE | NDR MASK
* 0 - 1/O ROUTINES NOT | N CORE
* 1 - 1/O ROUTINES I N CORE
NO LI ST | NDR MASK

0 - LI STING REQUI RED
1 - NO LI STI NG RESI RED
GUFUDI  ABORT | NDR

1 - GUFUDI | NTERRUPT, NOT ABOR
0 - GUFUDI ABCRTED

FOR THE ABOVE | NDI CATOR TO BE
VALI D, $I NTRP MUST BE PRESENT
EYBOARD BUSY | NDR

0 - LINE FI NI SHED

1 - LINE NOTI' YET COMPLETE
NTERRUPT | NDR

0 - PROGRAM NOT ABORTED

1 - PROGRAM ABOPRTED

1 - AUTOVATI C LI NE NUMBERS
GENERATED FOR CARD | NPUT
RUNCATED LI NE | NDR

1 - LAST LI NE TRUNCATED

* X

*—'****—**x****



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT
283+*

VER 15, MOD 00 25/09/15 PAGE 9

*0

LAST LI NE COMPLETED



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

03C5
03C7

03CB

03CD
03CF
03CE

0030

0035
0040

0050
0080
03CF

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PACE 10

285+**********************************************************************

REG STER SAVE AREAS. THESE AREAS ARE AVAI LABLE FOR *

286+*
287+*

TEMPORARELY USE BY ANY PROGRAM

*

288+**********************************************************************

290+$BRSAV
291+$XRSAV

293+$TABLN
294+*
295+*
296+$CAERR
297+*
298+$1 NLNO
299+*
300+$ERRPG
301+*
302+*
303+$ERSTK
304+*
305+$ERSFL
306+$ERFI L
307+*
308+$ERIN2
309+*
310+$ERKEY
311+*
312+$ERRCT
313+*

EQU
EQU

EQU

EQU
EQU
EQU

EQU

EQU
EQU

EQU
EQU
EQU

$SKEYCD+2
$BRSAV+2

$XRSAV+4

$STABLN+2
$CAERR+2
$I NLNO- 1

X 30

X 35'
X 40’

X 50’
X 80’
$1 NLNO

ADDR OF 2 BYTE BASE REG SAVE
ADDR OF 2 BYTE XR SAVE AREA

CURRENT AUTQOVATI C LI NE NUMBER
* TO BE I NSERTED | F TAB KEY

* PRESSED. (ADDR OF LINE NO.)
ADDR OF ERROR CODE SAVED FOR

* | NTERFACE W TH ERRPGM

ADDR OF EXECUTI ON TI ME LI NE

* NUMBER FOR | NTERPRETER

ADDR COF | NDI CATOR BYTE | F

* SPECI AL FUNCTI ON REQUESTED

* OF ERROR PROGRAM

TO BE MOVED TO $ERRPG | F A STACK
* OF ERROR CODES IS TO BE PROCES
SYNTAX CHECKERS $ERRPG SETTI NG
TO BE MOVED TO $ERRPG | F FI LE
* LI NE ERROR OCCURS

TO BE MOVED TO $ERRPG | F LEVEL
* 1 AND 2 MESSAGES REQUI RED
STANDARD ERROR SETTI NG USED BY
* COVMAND ANALYZER ONLY

ADDR OF COUNT BYTE FOR STACK

* OF ERROR MESSAGES



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

03D0
0001

0002
0004

0008
0010
0020
0040

0080

03D1

0001

0002
0004
0008
0010

03D2
0001

0002

0004

0008

0010

0020

0040

0080

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PAGE 11

315+**********************************************************************

316+*

SYSTEM STATUS EQUATES

*

317+**********************************************************************

318+*
319+$XI ND1
320+*
321+$RUNI T
322+$STEPT
323+$TRACE
324+*
325+*
326+*
327+*

EQU

EQU
EQU
EQU

328+$TFLOW EQU

329+$TRALL
330+$TRVAR
331+$XPREC
332+*
333+*
334+$VNDEF
335+*
336+*

338+$XI ND2
339+*

340+$EXCVD
341+*

342+$PAUSE
343+$PSTEP
344+$PSTMT
345+$ABORT

347+$1 O ND
348+*
349+$MPDWN
350+*
351+*
352+$CRTAV
353+*
354+*
355+$CRTNO
356+*
357+*
358+$CMDKY
359+*
360+*
361+$PGVBT
362+*
363+*
364+$HRDER
365+*
366+*
367+$DTRDR
368+*
369+*
370+$LNPTR

EQU
EQU
EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

$1 NLNO+1
X 01'
X 02'
X 04'

X 08'
X 10'
X 20'
X 40’

X 80’

$XI ND1+1

X 01'

X 02'
X 04'
X 08’
X 10

$XI ND2+1
X 01'

X 02'

X 04'

X 08'

X 10

X 20’

X 40’

X 80’

ADDR OF PRI MARY EXEC MODE | NDRS
* ENTRI ES FOLLOW

1 - EXECUTE I N RUN MODE

1 - EXECUTE I N STEP MODE

1 - EXECUTE I N TRACE MODE

THE THREE MODE | NDI CATORS ARE
MJUTUALLY EXCLUSI VE. | F $TRACE
'S ON, AT LEAST 1 OF THE TRACE
TYPE CODE MUST ALSO BE ON

1 - TRACE FLOW

1 - TRACE ALL

1 - TRACE SELECTED VARI ABLES
EXECUTI ON PRECI SI ON | NDR

* 0 - SHORT PRECI SI ON

* 1 - LONG PRECI SI ON

VM USAGE | NDR

* 1 - VIRTUAL MEMORY NOT EMPTY
* 0 - VIRTUAL MEMORY EMPTY

ADDR OF EXECUTI ON | NDI CATORS

* MASK AND | NDRS FOLLOW
EXECUTI ON | NDR

1 - I N EXECUTI ON

1 - PROGRAM | N PAUSE STATE

1 - PAUSE CAUSED BY STEP MODE
1 - PAUSE CAUSED BY PAUSE STMI
1
O

* X ok ¥ X

- ABORT EXECUTI ON

| / O STATUS | NDI CATORS
* MASKS AND EXPLANATI ON FOLLOW
MP STATE
- MATRI X PRI NTER OPERATI ONAL
MATRI X PRI NTER DOV
VAI LABI LI TY
NO CRT ON SYSTEM
- CRT ON THE SYSTEM
PRNT ON CRT

U‘)** * ¥
2 23,2
I>I

* 0 - CRT NOT' AVAI L FOR SYSPRNT
* 1 - CRT MAY BE USED FOR SYSPRN
KEYBOARD MCODE

* 0 - NORVAL KEYBOARD | NPUT

* 1 - COVWAND KEYS USE ONLY

PGM START KEY

* 0 - MAY BE USED FOR AUTO LI NE
* 1 - NOTI USED FOR AUTO LI NE #
HARD ERROR | NDI CATOR

* 0 - SOFT ERROR

* 1 - HARD ERROR

DATA RECORDER

* 0 - DATA RECORDER NOT' ON SYSTE
* 1 - DATA RECORDER | S ON SYSTEM

VP OPTI ON



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

03D3

0001
0002
0004
0008

03D4
0001

0002

0004

0008

0010

0020

0040

0080

03D5
0002

0004

0008

0010

0020
0040

371+*

373+$CRTI N
374+*

375+$CRTUP
376+$CRTDN
377+$CRTPU
378+$CRTSP

380+$1 NDR1
381+*
382+$PRCCI
383+*
384+*
385+$PRESN
386+*
387+*
388+$W5I ND
389+*
390+*
391+$WFLCK
392+*
393+*
394+$FI TI N
395+*
396+*
397+$PGVDT
398+*
399+*
400+$KEYDT
401+*
402+*
403+$BASI C
404+*

406+$1 NDR2
407+*
408+$CMODE
409+*
410+*
411+$ERPND
412+*
413+*
414+$DKERR
415+*
416+*
417+*
418+$FCI ND
419+*
420+*
421+*
422+*
423+$FUl ND
424+*
425+$FDI ND
426+*

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU
EQU

EQU

EQU

EQU

EQU
EQU

ADDR STMI' SOURCE STATEMENT

$!1 O ND+1

X 01'
X 02'
X 04'
X 08'

$SCRTI N+1
X 01'

X 02'

X 04'

X 08'

X 10

X 20’

X 40’

X 80’

$I NDR1+1
X 02'

X 04'

X 08'

X 10

X 20’
X 40’

VER 15, MOD 00 25/09/15 PAGE 12

* 1 - 50 LPM OPTI ON AVAI LABLE

CRT COMVAND | NDI CATORS

* MASKS AND EXPLANATI ON FOLLOW
1 - CRT IN RCLL UP MODE

1 - CRT IN ROLL DOWN MODE

1 - POP UP CONDI TI ON REQUESTED
1 - ROLL STOP REQUESTED

WORK FI LE STATUS | NDI CATORS

* MASKS AND EXPLANATI ON FOLLOW
PROCEDURE FI LE | NDR

* 0 - NOI' A PROCEDURE

* 1 - A PROCEDURE

WORK FI LE PRECI SI ON | NDR

* 0 - SHORT PRECI SI ON USED

* 1 - LONG PRECI SI ON BEI NG USED
WORKI NG STORAGE | NDR MASK

* 0 - WORKING STOR ON DI SK | S EM
* 1 - WORKING STORAGE | S NOT' EMP
WORK FI LE LOCK | NDR

* 0 - FILE NOI PROTECTED

* 1 - FILE PROTECTED

FI'T SECTORS | NDR MASK

* 0 - FIT SECTORS NOT PRESENT
*1 - FIT SECTORS | N CORE

PGM DATA FI LE | NDR

* 1 - PROGRAM GENERATED

* DATA FILE I N WORK FI LE
KEYBOARD OR CARD FI LE | NDR

* 1 - KYBRD OR CARD CGENERATED

* DATA FILE I N WORK FI LE

BAS|I C PROGRAM | NDR

*1 - BASIC PGM I N WORK FI LE

ADDR OF SYSTEM 1-BI T | NDRS

* MASKS AND EXPLANATI ON FOLLOW
CONVERSATI ONAL MODE | NDR MASK

* 0 - UTILITY MODE

* 1 - CONVERSATI ONAL MODE

ERROR LOG PENDI NG | NDR

* 0 - NO LOGE NG REQUI RED

* 1 - ERROR LOGE NG PENDI NG

DI SK ERROR | NDR

* 0 - ERROR WAS NOT DI SK

* 1 - ERROR WAS DI SK, 2 ENTRI ES
* REQUI RED I N H STORY LOG
CRUSH | NDR MASK

1 - SINGLE LI NE NO DELETI ON
THROUGH THE CVD ANALYZER REQU
| F $FUI ND, $FCI ND AND $FDI ND A
ALL ZERO, CRUCH NG OP REQUI RED
LI NE PASSED | NDR MASK

* 1 - LINE PASSED

LI NE NUMBER LI ST

* 1 - LINE NO LIST I'S DELETED

E I I



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

ADDR STMI' SOURCE

0080

03D6
0001
0002

0004

0008

0010

0020
0040

0080

03D7

0001
0002
0004
0008
0010

03D8
03DA
03DC
03DD
0001

0002
0004

0008
0080
03DF

427+$READY
428+*
429+*

431+$| NDR3
432+*
433+$DBLOK
434+*
435+$LI ST
436+*
437+*
438+$ERHRD
439+*
440+*
441+$NOENB
442+%
443+*
444+%
445+*
446+$CLBFR
A4T+*
448+*
449+$MOUNT
450+*
451+$SNVWRKR
452+*
453+*
A54+SNWRKF
455+*
456+*

458+$DKSI Z
459+*

460+$DK100
461+$DK200
462+$DK400
463+$DK600
464+$DK800

466+$XI ND3
467+*

469+$FI LI B
470+$USRDR
471+$CONFG
472+$221 WP
473+*
474+$16K
475+$12K
476+*
477+$16CKY
478+*
479+$BI GCD

481+$LEVEL

STATEMENT

EQU X 80
EQU  $I NDR2+1
EQU X 01
EQU X 02
EQU X 04'
EQU X 08
EQU X 10
EQU X 20
EQU X 40
EQU X 80

EQU  $I NDR3+1
EQU X 01
EQU X 02
EQU X 04'
EQU X 08

EQU X 10

EQU  $DKSI Z+1
EQU  $XI ND3+2
EQU  $FI LI B+2
EQU  $USRDR+1
EQU X 01
EQU X 02
EQU X 04'
EQU X 08

EQU X 80

EQU  $CONFGH+2

VER 15, MOD 00 25/09/15 PACE 13

PRI NT READY | NDR
* 0 - READY WLL BE PRI NTED
* 1 - READY WON' T BE PRI NTED

ADDR OF SYSTEM 1-BI T | NDRS
* MASKS AND EXPLANATI ON FOLLOW
SAVE PROTECTED WORK FI LE MASK

* 1 - FILE MAY BE SAVED TO $$LI B

KLI STN | NDR

* 0 - IGNORE ROLL DOWN KEY

* 1 - EXCEPT ROLL DOWN KEY
ERRPGM HARD ERROR | NDR

* 1 - ERRPGM W LL EXECUTE HARD
* HALT AFTER PRI NTI NG MSG
KEYBOARD ENABLE | NDR

* 0 - KEYBOARD NOT ENABLED -

* GUFUDI W LL ENABLE
* 1 - KEYBOARD HAS ALREADY
* BEEN ENABLED

CLEAR | NPUT LI NE BUFFER | NDR

* 0 - DON' T CLEAR LI NE BUFFER
* 1 - CLEAR THE | NPUT LI NE BUFF
MOUNT KEYBQOARD | NDR MASK

* 1 - ONLY MOUNT COWIVAND VALI D
REMOVABLE DI SK WORK AREA | NDR
* 0 - CORRECT WORK AREA ON R1
* 1 - NO WORK AREA ON R1

FI XED DI SK WORK AREA | NDR

* 0 - CORRECT WORK AREA ON F1
* 1 - NO WORK AREA ON F1

ADDR OF DI SK SI ZE | NDR
MASKS AND EXPLANATI ON FOLLOW
- SYSTEM HAS 100 CYLS
SYSTEM HAS 200 CYLS
SYSTEM HAS 400 CYLS
SYSTEM HAS 600 CYLS
SYSTEM HAS 800 CYLS

RPRRRE *
1

PAST $XI ND1
* SEE $XI ND1 FOR | NDR MASKS

ADDR OF CURRENT FI LE LI B DADDR
ADDR OF REL DI SP TO 1ST USER BK
CONFI GURATI ON | NDRS

- 13 INCH MATRI X PRI NTER

- 22 I NCH MATRI X PRI NTER

- CPU HAS 12 KBYTE

- CPU HAS 16 KBYTE

| F BOTH OFF: CPU HAS 8 KBYTE

- KEYBOARD HAS 8 CMVD KEYS

- KEYBOARD HAS 16 CMVD KEYS

- CPU HAS 129 DATA RECORDER

RPRO *RRERLO

ADDR OF SYSTEM LEVEL NUMBER



@-XDEQ -

ERR LOC OBJECT CODE

FI XED ADDRESSES FOR SYSTEM NUCLEUS

03EO
0080
0040
0020
0010
0008

03El

03E2
03E3
03E4
03E5

03E6
03E/
03ES8
03EA

03F5

03F6
03F6
O3FE
0406
040E
0419

042D
042E
0435
043A
043B

0443
0040

0449
044B
044D

0454
045B

483+$DBGUF
484+$CRUSH
485+$RECRD
486+3$1 RKEY
487+$1 OPGS
488+$CALLI
489+*

490+*

492+$KEYBD
493+*
494 +*
495+*

497+$CRPCS
498+$BUFPT
499+$L PRP3
500+$LPROS

502+$NEXTB
503+$NEXTL
504+$DFDET
505+$LPRI O
507+$PTCHL

509+*

EQU

ADDR STMI' SOURCE STATEMENT

$LEVEL+1
X 80’
X 40'
X 20'
X 10'
X 08’

$DBGUF+1

$KEYBD+1
$CRPCOS+1
$BUFPT+1
$LPRP3+1

$LPROS+1
$SNEXTB+1
$SNEXTL+1
$DFDET+2

$DKSI Z+30

VER 15, MOD 00 25/09/15 PACE 14

ADDR OF GUFUDI DEBUG | NDR
0 - CRUSH THE FI LE

0 - REORDER THE FI LE

1 - ENABLE KEYBOARD | NPUT
D1 PAGES INDR: 0 - ONE
PROCEDURE CALL | NDR

*
*

0 - NOr A CALL
1 - ACALL

KEYBOARD TYPE | NDR

* TH'S VALUE WLL BE A Bl NARY

* VALUE FROM 1 TO 12 | NDI CATI NG
* VWH CH DATA TABLE IS I N USE

ADDR OF CURRENT CURSOR POsI TI ON

LI NE PRI NTER BUFFER PO NTER 1-
LI NE PRI NTER FLAGS
TRUE LI NE PRI NTER PRI NT PCS.

REL DADDR PROCEDURE CALL

DI SPLACEMENT W THI N DB
GRAPRO | NTERNAL | NDR

LI NE PRI NTER BUF I NC. + PDAR

3
1-3
1-3
1-4
1-4
1-4
1-4

LAST BYTE OF NUCLUES AREA

508+***********************************************************************

TABLES AND SYSTEM WORK AREAS

*

510+***********************************************************************

ADDR OF LEFT BYTE VOLI D TABLE
ADDR LEFT BYTE VCOLID FOR R1
ADDR LEFT BYTE VCOLID FOR F1
ADDR LEFT BYTE VCOLID FOR R2
ADDR LEFT BYTE VCOLI D FOR F2
ADDR OF 1ST ENTRY | N PACK ERROR

511+$VOLI D
512+$VOLR1
513+$VOLF1
514+$VOLR2
515+$VOLF2
516+$PKERT
517+*
518+$PASWD
519+$Hl STE
520+$HI ST1
521+$DATE
522+$EXFTR
523+*
524+*
525+*
526+*
527+$WFNIVE
528+$WFDEF
529+*
530+*
531+*
532+$DPLSV
533+*
534+$PRDEV
535+*
536+$CRTAD
537+$PLST1
538+$PLST2

EQU
EQU

EQU
EQU
EQU
EQU

$PTCH1+1
$vaLl D

$VOLR1+8
$VOLF1+8
$VOLR2+8
$VvCOLI D+35

$PKERT+20
$PASVD+1
$H STE+7
$H ST1+5
$DATE+1

$EXFTR+8
X 40’

$WFNIVE+6
$DPLSV+2
$PRDEV+2

$CRTAD+7
$PLST1+7

*

RATE TABLE

ADDR OF CURRENT PASSWORD

LEFT BYTE OF H STORY LOG ENTRY
ADDR OF 1ST ENTRY OF H ST LOG
ADDR OF CURRENT DATE

ADDR OF CORE EXPANSI ON FACTOR
* TH'S VALUE WLL BE ADDED TO

*

BUFFER ADDRESS ( SET FOR 8K)

* TO RE-PCSI TI ON THEM FOR

*

LARCGER MACHI NES

ADDR OF WORK FI LE NAME

WORK FI LE DEFI NED | NDR

* TH'S MASK | S USED ON $WFNIVE
* 0 - WORK FI LE UNDEFI NED

*

1 - WORK FI LE DEFI NED

ADDR OF 6 BYTE DPL SAVE AREA

*

FOR KEYBOARD PROGRAMS

ADDR OF 2 BYTE FI ELD PO NTI NG

* TO THE SYSTEM PRI NTER | OCR
ADDR OF ENTRY TO RELOCATE CRT
ADDR OF THREE 7-BYTES ENTRY 1/0O

*

PARM LI STS MOST RECENTLY USED



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

0462 539+$PLST3 EQU  $PLST2+7
0464 540+$C0001 EQU  $PLST3+2

VER 15, MOD 00 25/09/15 PACE 15

* THE 1ST ENTRY |'S MOST RECENT
ADDR OF 2 BYTE CONSTANT 1



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

0465
0469

046F
0472
0476

0480
0483
048D

0496

049D
04A1

04B4
04BA

04D6
04F2
04FA

04FE
050D

050E
0511

0517
051A

051E
0522
054A

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PACE 16

542+**********************************************************************

ENTRY PO NTS TO | NTERFACE ROUTI NES AND THEI R WORK AREAS *

544+**********************************************************************

543+

546+$SPRNT
S47+*
548+$CAERK
549+*
550+*
551+$ERDPL
552+*
553+$ERVAD
554+$Cl MK
555+*
556+*
557+$Cl EXT
558+$Cl ENT
559+$UNVBK
560+*
561+*
562+$Cl SUS
563+*
564+*
565+*
566+*
567+$CAI PL
568+*
569+$CARPL
S570+*
571+$CABLD
572+$PAUSD
S573+*
574+$RSTR
S75+*
576+$PSDXR
577+$PSDBR
578+$SRTRN
579+$SFAI D
580+*
581+*
582+*
583+$CSDPL
584+$SWPCR
585+*
586+$EXADR
587+*
588+$LOADR
589+*
590+*
591+$RLOAD
592+*
593+$BLOAD
594 +*
595+$LOADB
596+*

597+*

EQU
EQU

EQU
EQU
EQU

EQU
EQU
EQU

EQU

EQU
EQU
EQU

$C0001+1
$SPRNT+4

$CAERK+6
$ERDPL+3
$ERMAD+4

$Cl MBK+10
$Cl EXT+3
$Cl ENT+10

$UNNMSK+9

$Cl SUS+7
$CAl PL+4

$CARPL+X 13
$CABLD+6

$PAUSD+X' 1C
$RSTR+X' 1C
$PSDXR+8

$RSTR+X' 28’
$SRTRN+15

P$RSTR+X' 38
$CSDPL+3

$SWPCR+6
$EXADR+3

$LOADR+4
$RLOAD+4
$BLOAD+X' 28'

ADDR OF ENTRY TO THE SYSTEM

* PRINTER | CCR

ADDR OF ENTRY TO ERR ROUTI NE

* | NTERFACE. ERROR CODE MUST

* BE STORED PREVI QUS TO ENTRY
ADDR OF LEFT BYTE OF ERRPGM

* LOAD DPL

ADDR OF DK ADDR, CNT OF ERRPGM
ADDR OF THE | NQUI RY REQUEST | NDR
* X' 87" IR NOT DI SABLED

* X 80" I R MASKED

ADDR OF IR EXI'T | NSTRUCTI ON
ADDR OF ENTRY FOR IR

ADDR OF ENTRY TO UNMASK | R

* | F NO SUSPENDED | R, CALLI NG

* PROGRAM RETURNED TO

ADDR OF | NDR FOR SUSPENDED | R

| F X' 80" AN | R OCCURRED WHI LE
| R WAS MASKED

IF X' 87" NO IR TOOK PLACE

VWH LE | R WAS MASKED

ADDR OF ENTRY TO ABORT CURRENT

* OP AND RE- ENABLE KEYBOARD AND
ADDR OF ENTRY TO ABORT CURRENT

* OP AND ENABLE IR

ADDR OF ENTRY TO ABORT CURRENT O
ADDR OF ENTRY OF RQUTINE TO

* SWAP CORE

ADDR OF ENTRY TO ENTRY CORE

* FROM DI SK

ADDR OF SAVED XR I N NPAUSE

ADDR OF SAVED BR I N NPAUSE

ADDR OF RETURN ADDR FROM $PAUSD
ADDR OF RETURN I F FE Al D REQUEST
* | F THE ABOVE TWO ADDRESSES ARE
* EQUAL, RETURN TO $RSTR WLL BE
* BE FROM THE FE Al D PROGRAM
ADDR OF LEFT BYTE OF SAVE/ RSTR D
ADDR OF DKADDR, COUNT FOR CORE

* SAVE AREA

ADDRR OF DK ADDR, COUNT OF EXEC
* TI ME MESSAGE PROGRAM

ADDR OF ENTRY TO BLAST LOAD

* PROGRAM NOT RESI DI NG ON CYL 4
* RETURN | S TO CALLI NG PROGRAM
ADDR OF ENTRY TO BLAST LOAD

* PROGRAM NOT RESI DI NG ON CYL 4
ADDR OF ENTRY TO BLAST LOAD

* PROGRAM RESI DI NG ON CYL 4

ADDR COF SPECI AL ENTRY TO

* NBLOAD FOR SFLQAD/ SFFI ND

* AND FZPI NV

*
*
*
*



@ XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS

ERR LOC OBJECT CODE

O5FF

ADDR STMI' SOURCE

054E

0550
0569

0571
0579

057F

0583
0587

0588
05A2
O5FF

0600

598+$TROVR
599+*
600+*
601+$BLRTN
602+$BLNCE
603+*
604+*
605+*
606+*
607+*
608+*
609+*
610+*
611+$LDRTN
612+$BLDPL
613+*
614+$WAl TF
615+*
616+$GUFI O
617+$BSADR
618+*
619+$FEVAP
620+$ZTRAD

622+
623+$! PLDV
624+*
625+*
626+$ENDNU
627+*
628+*
629+
630 *
632+

VER 15, MOD 00 25/09/15 PAGE 17

ADDR OF FE TRACE | NDR

* @NOP - NO TRACE PERFORMED

* @JCB - TRACE PERFORMED

ADDR OF RETURN PO NT FROM ZTRACE
ADDR OF NO EXECUTE | NDR- NBLOAD
@NOP - CALLI NG PGM RETURNED TO
@JCB - LOADED PROGRAM EXECUTED
ENTRY TO $LOADR SETS THE ABOVE
| NDR TO @NOP. | F THE CALLI NG
SETS THE | NDR TO @NOP BEFORE
CALLI NG $BLOAD, RETURN WLL BE
MADE UPON COVPLETI ON OF THE
ABSCLUE LOAD

ADDR OF THE RETURN ADDR I N NBLOA
ADDR OF LEFT BYTE OF $BLOAD S

* DPL (DPL OF LAST PGM LOADED)
ADDR COF LEFT BYTE OF DI SK

* WAI'T AND CHECK ERRCRS DPL

ADDR OF DK ADDR, COUNT OF GUFUD
ADDR OF DADDR RELOCATI ON FACTOR
* FOR PGV NOT RESI DI NG ON CYL 6
ADDR OF START OF CORE MAP

ADDR OF ZTRACE DADDR

* X kX X X %k X

ADDR COF | PL | NDR

* X' 00" - IPL WAS FROM R1
* X'01' - IPL WAS FROM F1
ADDR OF THE FI RST BYTE

* FOLLOW NG SYSNUC

END OF FI XED ADDRESSES SYSTEM NUCLEUS EQUATES

STATEMENT
EQU $BLOAD+X 2C
EQU $TROVR+2
EQU  $BLRTN+X 19'
EQU  $BLOAD+X 4F'
EQU $BLOAD+X 57
EQU $BLDPL+6
EQU  $WAI TF+4
EQU $GUFI O+4
EQU $BSADR+1
EQU  $FEMAP+X 1A
ORG X O5FF

EQU *

EQU  $I PLDV+1

PRI NT ON

@DW EXP-Y

PRI NT ON



@IDWEQ - SYSTEM HARDWARE |/ O EQUATES

ERR LOC OBJECT CODE

0000
0001
0002
0003

0004
0001

0006
0004

0000
0001
0002

0001
0000
0003
0000
0001

0002
0000
0002
0003
00AO
00BO
0001
0002
0000
0001
0005
0006
0007
0009
000F
0000

0000
0001
0002
0003

0040
0020
0010

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PACE 18

634+**********************************************************************

DI SK HARDWARE EQUATES

636+**********************************************************************

DI SK CONTRCL FI ELD EQUATES

635+*
637+

638+* * %

639+*

640+@FLAG EQU 0
641+@CYL EQU 1
642+@SAD EQU 2
643+@CNT EQU 3
644+*

645+@CFLN EQU 4
646+@CYMW EQU X 01’
647+

648+@FCR EQU 6
649+@FDR EQU 4
650+*

651+@SEEK EQU X' 00'
652+@READ EQU X 01'
653+@WRI T EQU X' 02'
654+

655+@CW D EQU X 01'
656+@KCTL EQU X 00
657+@VERY EQU X' 03
658+@CTRW EQU X 00
659+@CRI D EQU X' 01'
660+*

661+@BUSY EQU 2
662+@ERR EQU 0
663+@VSTL EQU X 02'
664+@VST2 EQU X' 03
665+@PI NA EQU X' AQ'
666+@PI NB EQU X' BO
667+@LTFL EQU 1
668+@FEFLG EQU 2
669+@IORFL EQU 0
670+@ISTQR EQU 1
671+@ISTSN EQU 5
672+@ISTPE EQU 6
673+@ISTEN EQU 7
674+@ISTAD EQU 9
675+@ISTVI EQU 15
676+@HARD EQU 0
677+

678+ ** DI SK ERROR
679+

680+@NSBO EQU 0
681+@NSB1 EQU 1
682+@NSB2 EQU 2
683+@NSB3 EQU 3
684+*

B85+* * * BYTE 0
686+*

687+@ERI N EQU X' 40
688+@ERMA EQU X 20

689+@FEREQ EQU X' 10

STATUS BI TS

*

F- BYTE
C- BYTE
S-BYTE
N- BYTE

LENGITH OF DI SK CTRL FI ELD
DI RECTION BI'T I N SEEK S-BYTE

DFCR Q- CODE FOR LI O
DFDR Q- CODE FOR LI O

SI O Q@ CODE SEEK FUNCTI ON
SI O Q@ CODE READ FUNCTI ON
SI O Q@ CODE WRI TE FUNCTI ON

CTRL BYTE FOR SIO WRITE I D
CTRL BYTE FOR Sl O SEEK

CTRL BYTE FOR SI O VERI FY
SI O CTRL FOR READ/ WRI TE DATA
SIO CTRL FOR READ I D

CONDI TI ON CODE FOR DI SK BUSY
CONDI TI ON CODE FOR DI SK ERROR
SNS | /O CODE FCR BYTES 0, 1

SNS 1/ O CODE FOR BYTES 2, 3

DEV CODE ADDR DI SK SPI NDLE A
DEV CODE ADDR DI SK SPI NDLE B
ALTERNATE TRACK FLAG BYTE
DEFECTI VE TRACK FLAG BYTE
NORVAL TRACK FLAG BYTE

Q+R BYTE ENTRIES I N H STORY LOG
SENSE BYTE ENTRY | N H STORY LOG
ERROR TYPE ENTRY I N H STORY LOG
END OF 1ST ENTRY I N H STORY LOG
DI SK ADDR ENTRY | N H STORY LOG
VOL-1 D ENTRY I'N H STORY LOG
HARD ERR | NDR MASK FOR @ HSTPE

SENSE BYTE 0 DI SPLACEMENT
SENSE BYTE 1 DI SPLACEMENT
SENSE BYTE 2 DI SPLACEMENT
SENSE BYTE 3 DI SPLACEMENT

| NTERVENTI ON REQUI RED
M SSI NG ADDR MARK
EQUI PMENT CHECK



@IDWEQ - SYSTEM HARDWARE |/ O EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 19

0008 690+@ERD2 EQU X 08 DATA CHECK

0004 691+@ERNR EQU X 04 NO RECORD FOUND

0002 692+@ERTC EQU X 02 TRACK CONDI TI ON CHECK

0001 693+@ERSC EQU X 01' SEEK CHECK

0080 694+@UNSF EQU X 80' UNSAFE CONDI TI ON MASK - BYTE 2
695+*
696+* ** BYTE 1
697+*

0020 698+@ERCE EQU X 20 END OF CYLI NDER

0004 699+@VRUN EQU X 04 OVERRUN
701+**********************************************************************
702+* MATRI X PRI NTER |/ O EQUATES *
703+**********************************************************************

0004 704+@LNCH EQU 4 LENGTH OF PCF

0002 705+@YCNT EQU 2 DISP OF CNT I N SYNC CK PCF

0003 706+@RTCNT EQU 3 RETURN CNT BYTE I N PCF

O0OE4 707+@DAR EQU X E4' DATA LSR FOR WP

OOE6 708+@CAR EQU X E6' CONTROL LSR FOR MP

0000 709+@SIOR EQU X 00 SI O CTRL CODE FOR MP

O0OE0 710+@SI OQ EQU X EO' SI O @ CODE FOR MP

O0OE2 711+@BUSY EQU X E2' TI O BUSY CODE

OOEl1 712+@FORM EQU X EI1' TI O FORMS CHECK CODE

O0OE2 713+@LITE EQU X E2' LI O I NDR LI GHT CCDE

OOE0 714+@ERR EQU X EO' TI O ERROR CHECK CODE

0020 715+@MCK EQU X 20 MARG N CHECK BI T

O0E2 716+@SNSQ EQU X E2' MP SENSE |/ 0O Q CODE
718+**********************************************************************
719+* KEYBOARD EQUATES FOR DEPRES *
720+**********************************************************************

001E 721+@ENAB EQU X 1F ENABLE, UNLOCK KEYBOARD CTRL

001F 722+@EXIT EQU X 1F RESTORE ENABLE KEYBOARD EXI T CTR

001B 723+@ELCK EQU X 1B LOCK, EXIT, DI SABLE CTRL

0020 724+@CMDK EQU X 20 COMVAND KEY MASK

0001 725+@XKY01 EQU 1 COMVAND KEY 1

0002 726+@XKY02 EQU 2 COMVAND KEY 2

0003 727+@KY03 EQU 3 COMVAND KEY 3

0004 728+@KY04 EQU 4 COMVAND KEY 4

0005 729+@XKY05 EQU 5 COMVAND KEY 5

0006 730+@KY06 EQU 6 COMVAND KEY 6

0007 731+@XKY07 EQU 7 COMVAND KEY 7

0008 732+@KY08 EQU 8 COMVAND KEY 8

0009 733+@KY09 EQU 9 COMVAND KEY 9

000A 734+@XKY10 EQU 10 COMVAND KEY 10

000B 735+@XKY1l1 EQU 11 COMVAND KEY 11

000C 736+@XKY12 EQU 12 COMVAND KEY 12

000D 737+@XKY13 EQU 13 COMVAND KEY 13

000E 738+@KY14 EQU 14 COMVAND KEY 14

000F 739+@XKY15 EQU 15 COMVAND KEY 15

0010 740+@XKY16 EQU 16 COMVAND KEY 16

0010 741+@XEYBD EQU X 10 KEYBOARD Q- CCDE

0000 742+@MOFF EQU X 00 LI O M:tN BYTE CVMND | NDRS OFF

0001 743+@WM.ON EQU X 01' LI O M:tN BYTE CMN\D | NDRS ON

0010 744+@FUNK EQU X 10 FUNCTI ON KEY MASK

000D 745+@XLEAR EQU X 0D CLEAR COWAND KEY MASK



@IDWEQ - SYSTEM HARDWARE |/ O EQUATES

ERR LOC OBJECT CODE

ADDR

001C
0002
0080
0011
0012

0092
0092
0090
0090
0040
0040
000F
0004
0010
0010

0000

00F2
00FO

00FO

00F2

00FO
00F1

00FO
00F2

STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 20
746+@YPO EQU X 1C
747+@YPAM EQU X 02
748+@RI TY EQU X 80
749+@HARD EQU X 11°
750+@LDIN EQU X 12

SI O CTRL FOR TYPAMATI C
TYPAMVATI C FUNCTION BI' T
PARI TY ERROR BI T

SI O CTRL FOR HARD ERROR
LI GHAT FI ELD | NDR Q BYTE

752+**********************************************************************

753+* CRT 1/ O EQUATES *

754+**********************************************************************

755+*

756+@RTDS EQU X' 92' SI O Q BYTE
757+@SBSY EQU X' 92' CRT BUSY MASK
758+@RTQ EQU X 90 LI O Q BYTE
759+@RERR EQU X' 90' CRT ERROR MASK
760+@URSR EQU X' 40' CURSOR BI T

761+@LNLG EQU 64
762+@LNCT EQU 15
763+@RPRY EQU X' 04'
764+@KSPC EQU X' 10'
765+@K  EQU 16

LENGTH OF CRT LI NE
NUMBER OF LI NES | N BUFFER
PARI TY ERROR BI' T
BACKSPACE CTRL BYTE
NUMBER OF SCTRS = 4K

767+**********************************************************************

768+* GENERAL EQUATES FCR 3. 7B CARD READER/ PUNCH *
769+**********************************************************************
770+*

TT71+*** SI O FUNCTI ON CODES

172+*

773+@C37B EQU X 00 SI O CONTROL CCDE

174+*

T75+*** TI' O FUNCTI ON CCODES

776+*

777+@Z37B EQU X F2'
778+@R37B EQU X FO'

7179+*

780+*** LI O FUNCTI ON CODES
781+*

782+@.37B EQU X FO'

783+*

784+*** SNS FUNCTI ON CODES
785+*

786+@N37B EQU X F2'

DEVI CE BUSY CODE
| /O CHECK OR NOT READY

LOAD READ ADDESS REG STER

STORE ERROR STATUS BYTES

788+**********************************************************************

789+* 3. 7B CARD READER EQUATES *
790+**********************************************************************
791+@D37B EQU X FO' DEVI CE ADDRESS - READER
792+@D37B EQU X F1' SI O READ FUNCTI ON

794+**********************************************************************

795+* 3. 7B CARD PUNCH EQUATES *

796+**********************************************************************

797+@N37B EQU X FO' DEVI CE ADDRESS - PUNCH
798+@C37B EQU X F2' SI O PUNCH FUNCTI ON

800+**********************************************************************

801+* ERROR FUNCTI ON CODES *



@IDWEQ - SYSTEM HARDWARE |/ O EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 21
802+**********************************************************************
0040 803+@J37B EQU X 40 TRANSPORT JAM
0004 804+@P37B EQU X 04 COMPARE ERROR
0005 805+@RT37B EQU X 05 RETRY COUNT
00A0 806+@\TRDY EQU X A0 CARD READER NOT READY TEST
808+**********************************************************************
809+* PPL EQUATES *
810+**********************************************************************
OOFF 811+@W37B EQU X FF VWAI' T AND CHECK FOR ERRORS
0080 812+@D37B EQU X 80' PUNCH DATA
00C0 813+@P37B EQU X CO' | NSERT AND PUNCH DATA
0040 814+@D37B EQU X 40 | NSERT DATA
815+* END OF SYSTEM HARDWARE |/ O EQUATES
816+ PRI NT ON
817 * @Yo EXP-Y
819+ PRI NT ON



@CYOEQ - CYLI NDER ZERO EQUATES

ERR LOC OBJECT CODE ADDR STMT SOURCE STATENMENT VER 15, MOD 00 25/09/15 PAGE 22

821+**********************************************************************
822+ DI SK TABLE EQUATES *
823+**********************************************************************

0006 824+#VOLNG EQU 6 LENGTH OF VAL | D

0005 825+#VOLOC EQU 5 DI SPLACEVENT OF VOL I D ON SCTR

0008 826+#VLTBE EQU  #VOLNG+2 LENGTH OF VOLI D TABLE ENTRY
828+**********************************************************************
829+ SDS (ERROR LOG) EQUATES *
830+**********************************************************************

0003 831+#PKRTD EQU 3 DI SP TO END OF PK ERR/ RATE ENTRY

0003 832+#PKRDD EQU 3 DI SP TO RESPECTI VE READ COUNTER

0001 833+#PKWID EQU 1 DI SP TO RESPECTI VE WRI TE COUNTER

0002 834+#PKCNT EQU 2 LENGTH OF | N- CORE COUNTERS

002B 835+#PKMRWEQU 43 DI SP TO MASTER RD/ WI COUNTERS

000B 836+#PKVRD EQU 11 DI SP TO VOLUVE RD COUNTERS | N SD

0007 837+#PKWD EQU 7 DI SP TO VOLUVE WI COUNTERS | N SD

0004 838+#PKRTL EQU 4 LENGTH PACK ERROR RATE ENTRY

0004 839+#RDWIL EQU 4 LENGTH RD/ WI ERROR RATE COUNTER

0001 841+#CNDIS EQU 1 SECTOR DI SPLACEMENT OF
842+* * CONFI GURATI ON RECORD
844+**********************************************************************
845+ ERROR HI STORY TABLE EQUATES *
846+**********************************************************************

0008 847+#H SLN EQU 8 LENGTH OF HI STORY TABLE ENTRY

0002 848+#DKEXT EQU  #HI SLN- #VOLNG H ST LOG EXTENSI ON FOR DI SK ERRO

0001 849+#HSENT EQU 1 DI SP OF DI SP TO NEXT OBR ENTRY

0003 850+#H SDX EQU 3 DI SP OF DI SP PAST LAST ENTRY

0000 851+#H STQ EQU O DI SP OF SIO Q BYTE

0001 852+#HI STR EQU 1 DI SP OF SI O CNTL BYTE

0003 853+#H SN1 EQU 3 DI SP OF PRIMARY SENSE REG

0005 854+#H SN2 EQU 5 DI SP OF SECONDARY SENSE REG

0006 855+#H SCT EQU 6 DI SP OF RETRY COUNT

0007 856+#HSEND EQU 7 DI SP OF END OF 1ST ENTRY

0007 857+#H STC EQU 7 DI SP OF DCF F- BYTE

0008 858+#HI STS EQU 8 DI SP OF DCF S-BYTE

0009 859+#HI STN EQU 9 DI SP OF DCF N-BYTE

000F 860+#HI STV EQU 15 DI SP OF DI SK VOL- 1 D
862+**********************************************************************
863+* CYLI NDER ZERO DI SK ADDRESSES *
864+**********************************************************************

0010 865+#CORSV EQU X' 0010' DADDR OF TEMP CORE SAVE AREA

0005 866+#@ORS EQU 5 SCTR COUNT TEMP CORE SAVE AREA

009C 867+#NEROV EQU X' 009C DADDR OF NERLOG OVERLAY

0003 868+#@NERO EQU 3 SCTR COUNT NERLOG OVERLAY

001D 869+#0BRAD EQU X' 001D DADDR OF OBR TABLE

0002 870+#@RBRA EQU 2 SCTR COUNT OF OBR

000C 871+#VLSDR EQU X' 000C DADDR OF VOL STATI STI CS SCTR Rl

0001 872+#@LSD EQU 1 SCTR COUNT OF VOL STATI STI CS

000D 873+#MWSDR EQU X' 000D DADDR OF MASTER VOL STAT SCTR

0001 874+#@WSD EQU 1 SCTR COUNT OF MASTER VOL STAT

0011 875+#SDRDK EQU X' 0011' DADDR OF DI SK SDR SCTR

0019 876+#l OSDR EQU X' 0019’ DADDR OF NON- DI SK SDR SCTR



@CYOEQ - CYLI NDER ZERO EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE

0005
0001
0009
0008
0001
0024
0025
0026
0027
0002
00DC
0001
0006

877+#CNFI G
878+#FI GSC
879+#VOLF1
880+#VOLR1
881+#@/LAB
882+#VTCR1
883+#VTCF1
884+#VTCR2
885+#VTCF2
886+#@/CNT
887+#PTFDA
888+#@TFS
889+#@TFL
890+*

891+

892 *

894+

STATEMENT VER 15, MOD 00 25/09/15 PACE 23

EQU X 0005’ DADDR OF CONFI G RECORD

EQU 1 SCTR COUNT OF CONFI G RECORD
EQU X 0009’ DADDR COF VOLUME LABEL (F1)
EQU X 0008’ DADDR COF VOLUME LABEL (R1)
EQU 1 SCTR COUNT OF VOLUME LABEL
EQU X 0024’ DADDR OF R1 VTCC

EQU X 0025 DADDR OF F1 VTICC

EQU X 0026’ DADDR OF R2 VTCC

EQU X 0027 DADDR OF F2 VTCC

EQU 2 SCTR COUNT OF VTOC

EQU X 00DC DADDR OF PTF LOG

EQU 1 SCTR COUNT FOR PTF LOG

EQU ©6 LENGTH OF ENTRY I N PTF LOG
END OF CYLI NDER ZERO EQUATES

PRI NT ON

@PF EXP-Y

PRI NT ON



@PFEQ - SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 24

0000
0700
0018

0080
0000
0018

0000
0000
0008

0020
0600
0010

0080
0600
0018

0100
0600
0013

014C
0700
0005

0180
0C00
0002

0188
0C00
00O0E

014
0C00
0006

0200
0889
0001

0204
0Q00
0004

0214
0C00
0003

896+**********************************************************************

897+* SYSTEM PROGRAM FI LE ( SPF) EQUATES *

898+**********************************************************************

899+*

900+#$#0TR EQU X 0000’ Dl SK ADDR OF ##0TRK
901+#$$#0T EQU X 0700 CORE LOAD ADDRESS OF ##0TRK
902+#$@0T EQU 24 SECTOR COUNT OF ##0TRK
903+*

904+#$#1TR EQU X 0080’ Dl SK ADDR OF ##1TRK
905+#$$#1T EQU X 0000 CORE LOAD ADDRESS OF ##1TRK
906+#$@1T EQU 24 SECTOR COUNT OF ##1TRK
907+*

908+#$#DRT EQU X 0000 DI SK ADDR OF ##DRTY
909+#$$#DR EQU X 0000’ CORE LOAD ADDRESS OF ##DRTY
910+#$@DR EQU 08 SECTOR COUNT OF ##DRTY
911+*

912+#$I NST EQU X 0020 DI SK ADDR OF #| NSTD
913+#$$I NS EQU X 0600 CORE LOAD ADDRESS OF #| NSTD
914+#$@NS EQU 16 SECTOR COUNT OF #l NSTD
915+*

916+#$BCOM EQU X 0080’ DI SK ADDR OF #BCOWP
917+#$$BCO EQU X 0600 CORE LOAD ADDRESS OF #BCOWP
918+#$@BCO EQU 24 SECTOR COUNT OF #BCOWP
919+*

920+#$LCAD EQU X 0100 DI SK ADDR COF #LOADR
921+#$$LOCA EQU X 0600 CORE LOAD ADDRESS OF #LOADR
922+#$@OCA EQU 19 SECTOR COUNT OF #LOADR
923+*

924+#$DPRI EQU X 014C Dl SK ADDR OF #DPRI N
925+#$$DPR EQU X 0700 CORE LOAD ADDRESS OF #DPRI'N
926+#$@PR EQU 05 SECTOR COUNT OF #DPRIN
927+*

928+#$KGOS EQU X 0180' DI SK ADDR OF #KGOSL
929+#$$KGO EQU X 0000 CORE LOAD ADDRESS OF #KGOSL
930+#$@CG0 EQU 02 SECTOR COUNT OF #KGOSL
931+*

932+#$KEDI EQU X 0188’ DI SK ADDR OF #KEDI T
933+#$$KED EQU X 0000 CORE LOAD ADDRESS OF #KEDI T
934+#$@ED EQU 14 SECTOR COUNT OF #KEDI T
935+*

936+#$KENA EQU X 01C4' DI SK ADDR OF #KENAB
937+#$$KEN EQU X 0000 CORE LOAD ADDRESS OF #KENAB
938+#$@EN EQU 06 SECTOR COUNT OF #KENAB
939+*

940+#$DREA EQU X 0200 DI SK ADDR OF #DREAD
941+#$$DRE EQU X 0889 CORE LOAD ADDRESS OF #DREAD
942+#$@RE EQU 01 SECTOR COUNT OF #DREAD
943+*

944+#$KMOU EQU X 0204 DI SK ADDR OF #KMOUN
945+#$$KMO EQU X 0000 CORE LOAD ADDRESS OF #KMOUN
946+#$@XMO EQU 04 SECTOR COUNT OF #KMOUN
947+*

948+#$KRMO EQU X 0214’ DI SK ADDR OF #KRMOV
949+#$$KRM EQU X' 0000' CORE LOAD ADDRESS OF #KRMOV
950+#$@XRM EQU 03 SECTOR COUNT OF #KRMOV
951+*



@PFEQ - SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE

0220
0Q00
0005

0234
0C00
0003

0240
2800
0004

0250
1000
0003

0280
0700
0003

028C
0D00
000A

0290
OEO0O
0009

02B4
0C00
0002

02BC
0C00
0002

02C4
0C00
0002

02CC
0C00
0003

0300
0C00
0010

030C
0D00
0003

0350
1000
0003

952+#3$KPAS
953+#3$$KPA
954+#$@KPA
955+*

956+#$KEXT
957+#$SKEX
958+#$@KEX
959+*

960+#$DSPL
961+#3$$DSP
962+#3$@SP
963+*

964+#$TSYK
965+#$$TSY
966+#$@'SY
967+*

968+#$KRNU
969+#$$KRN
970+#$@XRN
971+*

972+#$KROV
973+#$$KRO
974+#3$@XRO
975+*

976+#3$KOVM
977+#3$$KOV
978+#$@OV
979+*

980+#$KWRI
981+#3$$KWR
982+#$@AWR
983+*

984+#3$KREA
985+#3$$KRE
986+#$@RE
987+*

988+#$KW D
989+#$SKW
990+#$ @KXW
991+*

992+#$KRUN
993+#$$KRU
994+#$@XRU
995+*

996+#$KDNT
997+#$$KDN
998+#$@XDN
999+*

1000+#$KMER
1001 +#$$SKME
1002+#$@XMVE
1003+~

1004+#$TDCK
1005+#$$TDC
1006+#$@DC
1007+*

STATEMENT VER 15, MOD 00 25/09/15 PACE 25

EQU X 0220 DI SK ADDR OF #KPASW

EQU X 0C00' CORE LOAD ADDRESS OF #KPASW
EQU 05 SECTOR COUNT OF #KPASW

EQU X 0234’ DI SK ADDR OF #KEXTR

EQU X 0000’ CORE LOAD ADDRESS OF #KEXTR
EQU 03 SECTOR COUNT OF #KEXTR

EQU X 0240’ DI SK ADDR OF #DSPLY

EQU X 2800' CORE LOAD ADDRESS OF #DSPLY
EQU 04 SECTOR COUNT OF #DSPLY

EQU X 0250 DI SK ADDR OF #TSYKT

EQU X 1000 CORE LOAD ADDRESS OF #TSYKT
EQU 03 SECTOR COUNT OF #TSYKT

EQU X 0280' DI SK ADDR OF #KRNUM

EQU X 0700 CORE LOAD ADDRESS OF #KRNUM
EQU 03 SECTOR COUNT OF #KRNUM

EQU X 028C DI SK ADDR OF #KROVL

EQU X 0DOO' CORE LOAD ADDRESS OF #KROVL
EQU 10 SECTOR COUNT OF #KROVL

EQU X 0290 Dl SK ADDR OF #KOVME

EQU X OEOO' CORE LOAD ADDRESS OF #KOVME
EQU 09 SECTOR COUNT OF #KOVME

EQU X 02B4' DI SK ADDR OF #KWRI T

EQU X 0C00' CORE LOAD ADDRESS OF #KWRI T
EQU 02 SECTOR COUNT OF #KWRI T

EQU X 02BC DI SK ADDR OF #KREAD

EQU X 0C00' CORE LOAD ADDRESS OF #KREAD
EQU 02 SECTOR COUNT OF #KREAD

EQU X 02C4' DI SK ADDR OF #KW DT

EQU X 0C00' CORE LOAD ADDRESS OF #KW DT
EQU 02 SECTOR COUNT OF #KW DT

EQU X 02CC DI SK ADDR OF #KRUN

EQU X 0C00' CORE LOAD ADDRESS OF #KRUN
EQU 03 SECTOR COUNT OF #KRUN

EQU X 0300' DI SK ADDR OF #KDNTE

EQU X 0000’ CORE LOAD ADDRESS OF #KDNTE
EQU 16 SECTOR COUNT OF #KDNTE

EQU X 030C DI SK ADDR OF #KMERG

EQU X 0DOO' CORE LOAD ADDRESS OF #KMERG
EQU 03 SECTOR COUNT OF #KMERG

EQU X 0350 DI SK ADDR OF #TDCKT

EQU X 1000' CORE LOAD ADDRESS OF #TDCKT
EQU 03 SECTOR COUNT OF #TDCKT



@PFEQ -

SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE ADDR STMI' SOURCE

035C 1008+#$KDEL

0C00 1009+#$$KDE

0010 1010+#$@XDE
1011+~

03BC 1012+#$KCTL

0C00 1013+#$$KCT

0009 1014+#$@XCT
1015+

0400 1016+#$KLI S

0C00 1017+#$$KLI

0011 1018+#$@KLI
1019+*

0444 1020+#$KLOG

0C00 1021+#$$KLO

0008 1022+#$@XLO
1023+~

0484 1024+#$SPSY

0C00 1025+#$$SPS

0001 1026+#$@PS
1027+*

0488 1028+#$KSAV

0C00 1029+#$$KSA

0011 1030+#$@KSA
1031+~

04CC 1032+#$SPAC

0C00 1033+#$$SPA

0004 1034+#$@BPA
1035+~

04DC 1036+#$SPOV

0806 1037+#$$SPO

0003 1038+#$@PO
1039+*

0508 1040+#$KPQOO

0C00 1041+#$$KPO

000D 1042+#$@PO
1043+~

053C 1044+#$KCHA

0C00 1045+#$$KCH

000C 1046+#$@KCH
1047+

058C 1048+#$KSVL

0980 1049+#$$KSV

0002 1050+#$@KSV
1051+~

0594 1052+#$KSSP

0C00 1053+#$$KSS

000B 1054+#$@XSS
1055+*

05C0 1056+#$KNAM

0C00 1057+#$SKNA

0008 1058+#$@KNA
1059+*

0600 1060+#$KSYM

0C00 1061+#$$KSY

O00F 1062+#$@KSY
1063+*

STATEMENT
EQU X 035C
EQU X 0000'
EQU 16
EQU X 03BC
EQU X 0000'
EQU 09
EQU X 0400’
EQU X 0000'
EQU 17
EQU X 0444’
EQU X 0000’
EQU 08
EQU X 0484’
EQU X 0000'
EQU 01
EQU X 0488’
EQU X 0000'
EQU 17
EQU X 04CC
EQU X 0000'
EQU 04
EQU X 04DC
EQU X 0806
EQU 03
EQU X 0508
EQU X 0000'
EQU 13
EQU X 053C
EQU X 0000'
EQU 12
EQU X 058C
EQU X 0980'
EQU 02
EQU X 0594'
EQU X 0000'
EQU 11
EQU X 0500
EQU X 0000'
EQU 08
EQU X 0600’
EQU X 0000'
EQU 15

VER 15, MOD 00 25/09/15 PACE 26

DI SK ADDR OF #KDELE
CORE LOAD ADDRESS OF #KDELE
SECTOR COUNT OF #KDELE

DI SK ADDR OF #KCTLO
CORE LOAD ADDRESS OF #KCTLO
SECTOR COUNT OF #KCTLO

DI SK ADDR OF #KLI ST
CORE LOAD ADDRESS OF #KLI ST
SECTOR COUNT OF #KLI ST

DI SK ADDR OF #KLOG&O
CORE LOAD ADDRESS OF #KLOGO
SECTOR COUNT OF #KLOG&O

DI SK ADDR OF #SPSYN
CORE LOAD ADDRESS OF #SPSYN
SECTOR COUNT OF #SPSYN

DI SK ADDR OF #KSAVE
CORE LOAD ADDRESS OF #KSAVE
SECTOR COUNT OF #KSAVE

DI SK ADDR OF #SPACK
CORE LOAD ADDRESS OF #SPACK
SECTOR COUNT OF #SPACK

DI SK ADDR OF #SPOVL
CORE LOAD ADDRESS OF #SPOVL
SECTOR COUNT OF #SPOVL

DI SK ADDR OF #KPOOL
CORE LOAD ADDRESS OF #KPOOL
SECTOR COUNT OF #KPOOL

DI SK ADDR OF #KCHAN
CORE LOAD ADDRESS OF #KCHAN
SECTOR COUNT OF #KCHAN

DI SK ADDR OF #KSVLA
CORE LOAD ADDRESS OF #KSVLA
SECTOR COUNT OF #KSVLA

DI SK ADDR OF #KSSPN
CORE LOAD ADDRESS OF #KSSPN
SECTOR COUNT OF #KSSPN

DI SK ADDR OF #KNANME
CORE LOAD ADDRESS OF #KNAME
SECTOR COUNT OF #KNAME

DI SK ADDR OF #KSYMB
CORE LOAD ADDRESS OF #KSYMB
SECTOR COUNT OF #KSYMB



@PFEQ -

SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE ADDR STMI' SOURCE

063C 1064+#$KPRT

0C00 1065+#$3$KPR

0009 1066+#$@KPR
1067+*

0680 1068+#$KSET

OEOO 1069+#$$KSE

0004 1070+#$@KSE
1071+

0690 1072+#$CRAP

0889 1073+#$SCRA

0003 1074+#$@RA
1075+*

06A4 1076+#$KALL

0C00 1077+#$$KAL

O00F 1078+#$@AL
1079+*

0700 1080+#$KRLA

0700 1081+#$$KRL

0004 1082+#$@KRL
1083+*

0710 1084+#$KRVL

0800 1085+#$3$KRV

000D 1086+#$@XRV
1087+*

0744 1088+#$KDI S

0D0O0 1089+#$$KDI

0005 1090+#$@XDl
1091+~

0780 1092+#$KDOV

OEOO0 1093+#$$KDO

000C 1094+#$@DO
1095+*

07B4 1096+#$VCRT

2000 1097+#$3$VCR

0008 1098+#$@/CR
1099+*

07D4 1100+#$EXMS

0C00 1101+#$SEXM

0003 1102+#$@EXM
1103+*

0800 1104+#$#COR

0000 1105+#$$#CO

003A 1106+#$@CO
1107+*

0928 1108+#$#ERM

0000 1109+#$$#ER

0032 1110+#$@ER
1111+

0A30 1112+#$KHEL

0C00 1113+#$$KHE

000C 1114+#$@HE
1115+*

0A80 1116+#$M PP

0C00 1117+#$$M P

000D 1118+#%$@v P
1119+*

STATEMENT
EQU X 063C
EQU X 0000’
EQU 09
EQU X 0680’
EQU X 0EOO'
EQU 04
EQU X 0690’
EQU X 0889’
EQU 03
EQU X 06A4'
EQU X 0000’
EQU 15
EQU X 0700’
EQU X 0700'
EQU 04
EQU X 0710’
EQU X 0800'
EQU 13
EQU X 0744’
EQU X 0DOO'
EQU 05
EQU X 0780
EQU X 0EOO'
EQU 12
EQU X 07B4'
EQU X 2000'
EQU 08
EQU X 07D4'
EQU X 0000'
EQU 03
EQU X 0800'
EQU X 0000'
EQU 58
EQU X 0928
EQU X 0000'
EQU 50
EQU X 0A30'
EQU X 0000'
EQU 12
EQU X 0AS0'
EQU X 0000'
EQU 13

VER 15, MOD 00 25/09/15 PAGE 27

DI SK ADDR OF #KPRTC
CORE LOAD ADDRESS OF #KPRTC
SECTOR COUNT OF #KPRTC

DI SK ADDR OF #KSETI
CORE LOAD ADDRESS OF #KSETI
SECTOR COUNT OF #KSETI

DI SK ADDR OF #GRAPR
CORE LOAD ADDRESS OF #GRAPR
SECTOR COUNT OF #GRAPR

DI SK ADDR OF #KALLO
CORE LOAD ADDRESS OF #KALLO
SECTOR COUNT OF #KALLO

DI SK ADDR OF #KRLAB
CORE LOAD ADDRESS OF #KRLAB
SECTOR COUNT OF #KRLAB

DI SK ADDR OF #KRVLA
CORE LOAD ADDRESS OF #KRVLA
SECTOR COUNT OF #KRVLA

DI SK ADDR OF #KDI SP
CORE LOAD ADDRESS OF #KDI SP
SECTOR COUNT OF #KDI SP

DI SK ADDR OF #KDOVR
CORE LOAD ADDRESS OF #KDOVR
SECTOR COUNT OF #KDOVR

DI SK ADDR OF #VCRTI
CORE LOAD ADDRESS OF #VCRTI
SECTOR COUNT OF #VCRTI

DI SK ADDR OF #EXMSG
CORE LOAD ADDRESS OF #EXMSG
SECTOR COUNT OF #EXMSG

DI SK ADDR OF ##CORE
CORE LOAD ADDRESS OF ##CORE
SECTOR COUNT OF ##CORE

DI SK ADDR OF ##ERMS
CORE LOAD ADDRESS OF ##ERMS
SECTOR COUNT OF ##ERMS

Dl SK ADDR OF #KHELP
CORE LOAD ADDRESS OF #KHELP
SECTOR COUNT OF #KHELP

DI SK ADDR OF #M PPE
CORE LOAD ADDRESS OF #M PPE
SECTOR COUNT OF #M PPE



@PFEQ - SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE

ADDR

0AC8
0C20
000D

0B0OO
0600
0002

0B08
0600
0002

0B80
0600
0002

0B88
0600
0016

0BAC
OFCO
0001

0C00
0000
0030

0D00
0200
0052

OEA8
0C00
000E

OF00
0C00
0011

OF80
0C00
0010

1000
0000
003A

1128
0000
0001

1180
0000
0108

STMI' SOURCE

1120+#$KSOV
1121+#$$KSO
1122+#$@KSO
1123+*

1124+#$VXI T
1125+#3$VXI
1126+#3@vXI
1127+*

1128+#$#VUF
1129+#$$#VU
1130+#$@*VU
1131+~

1132+#$VLOA
1133+#$$VLO
1134+#$@/LO
1135+*

1136+#$VODK
1137+#$$VCOD
1138+#$@/CD
1139+*

1140+#$TVKB
1141+#$$TVK
1142+#$@ VK
1143+~

1144+#$VVMR
1145+#$$VVWM
1146+#$@/VM
1147+

1148+#$FMST
1149+#$$FMS
1150+#$ @ N5
1151+

1152+#$UEXL
1153+#$$UEX
1154+#$@QJEX
1155+*

1156+#$UALL
1157+#$$UAL
1158+#$@QIAL
1159+*

1160+#$KCND
1161+#$$KCN
1162+#$@XCN
1163+*

1164+#$#CSA
1165+#$$#CS
1166+#$@*CS
1167+*

1168+#$#SSA
1169+#$$#SS
1170+#$@¥%SS
1171+*

1172+#$#SAV
1173+#$$#SA
1174+#$@*SA
1175+*

STATEMENT VER 15, MOD 00 25/09/15 PACE 28

EQU X O0ACB' DI SK ADDR OF #KSOVR

EQU X 0C20' CORE LOAD ADDRESS OF #KSOVR
EQU 13 SECTOR COUNT OF #KSOVR

EQU X 0BOO' DI SK ADDR OF #VXI TI

EQU X 0600 CORE LOAD ADDRESS OF #VXI TI

EQU 02 SECTOR COUNT OF #VXI TI

EQU X 0B0O8' DI SK ADDR OF ##VUFA

EQU X 0600’ CORE LOAD ADDRESS OF ##VUFA
EQU 02 SECTOR COUNT OF ##VUFA

EQU X 0B80' DI SK ADDR OF #VLOAD

EQU X 0600 CORE LOAD ADDRESS OF #VLOAD
EQU 02 SECTOR COUNT OF #VLOAD

EQU X 0B88' DI SK ADDR COF #VODKA

EQU X 0600 CORE LOAD ADDRESS OF #VODKA
EQU 22 SECTOR COUNT OF #VODKA

EQU X OBAC DI SK ADDR OF #TVKBT

EQU X OFCO' CORE LOAD ADDRESS OF #TVKBT
EQU 01 SECTOR COUNT OF #TVKBT

EQU X 0C00' DI SK ADDR OF #VWWNMRS

EQU X 0000 CORE LOAD ADDRESS OF #VVMRS
EQU 48 SECTOR COUNT OF #VWWNMRS

EQU X 0DOO' DI SK ADDR OF #FMSTD

EQU X 0200' CORE LOAD ADDRESS OF #FMsTD
EQU 82 SECTOR COUNT OF #FMSTD

EQU X OEA8' DI SK ADDR OF #UEXLI

EQU X 0C00' CORE LOAD ADDRESS OF #UEXL

EQU 14 SECTOR COUNT OF #UEXLI

EQU X OFO00' DI SK ADDR OF #UALLO

EQU X 0C00' CORE LOAD ADDRESS OF #UALLO
EQU 17 SECTOR COUNT OF #UALLO

EQU X OF80' DI SK ADDR OF #KCND

EQU X 0000 CORE LOAD ADDRESS OF #KCNDI

EQU 16 SECTOR COUNT OF #KCNDI

EQU X 1000 DI SK ADDR OF #CSAV

EQU X 0000’ CORE LOAD ADDRESS OF #CSAV

EQU 58 SECTOR COUNT OF #CSAV

EQU X 1128’ DI SK ADDR OF #SSAV

EQU X 0000’ CORE LOAD ADDRESS OF #SSAV

EQU 01 SECTOR COUNT OF #SSAV

EQU X 1180° Dl SK ADDR OF ##SAVM

EQU X 0000’ CORE LOAD ADDRESS OF ##SAVM
EQU 264 SECTOR COUNT OF ##SAVM



@PFEQ -

SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE ADDR STMI' SOURCE

1700 1176+#$FI ST

OEOO 1177+#$$FI S

0009 1178+#$@| S
1179+*

1724 1180+#$FI LN

OEOO 1181+#$$FI L

0009 1182+#$@I L
1183+*

1780 1184+#$#RSP

0000 1185+#$$#RS

0030 1186+#$@RS
1187+~

1780 1188+#$BOLV

0800 1189+#$$BOV

0018 1190+#$@OV
1191+*

1800 1192+#$SFSY

0C00 1193+#$$SFS

0011 1194+#$@BFS
1195+*

1844 1196+#$SFOV

1500 1197+#$$SFO

0003 1198+#$@FO
1199+*

1850 1200+#$STRO

1600 1201+#$$STR

0002 1202+#$@TR
1203+*

1880 1204+#$#FSP

0000 1205+#$$#FS

0030 1206+#$@FS
1207+*

1880 1208+#$GUFU

0C00 1209+#$$CUF

0010 1210+#$@UF
1211+

18C0 1212+#$ERRP

0C00 1213+#$3$ERR

0003 1214+#$@ERR
1215+*

18D4 1216+#$#BLN

0000 1217+#$$#BL

0001 1218+#$@BL
1219+*

1900 1220+#$ECVA

0C00 1221+#$SECM

0006 1222+#$@ECM
1223+*

1918 1224+#$SFLO

OF00 1225+#$$SFL

0005 1226+#$@FL
1227+*

192C 1228+#$SDSY

0C00 1229+#$$SDS

0004 1230+#$@DS
1231+

STATEMENT
EQU X 1700’
EQU X 0EOO'
EQU 09
EQU X 1724’
EQU X 0E0O'
EQU 09
EQU X 1780’
EQU X 0000'
EQU 48
EQU X 1780’
EQU X 0800'
EQU 24
EQU X 1800'
EQU X 0000'
EQU 17
EQU X 1844’
EQU X 1500'
EQU 03
EQU X 1850’
EQU X 1600’
EQU 02
EQU X 1880'
EQU X 0000'
EQU 48
EQU X 1880’
EQU X 0000'
EQU 16
EQU X 1800’
EQU X 0000'
EQU 03
EQU X 18D4'
EQU X 0000'
EQU 01
EQU X 1900'
EQU X 0000'
EQU 06
EQU X 1918’
EQU X OF0O'
EQU 05
EQU X 192C
EQU X 0000'
EQU 04

VER 15, MOD 00 25/09/15 PAGE 29

DI SK ADDR OF #FI STD
CORE LOAD ADDRESS OF #FI STD
SECTOR COUNT OF #FI STD

DI SK ADDR OF #FI LNG
CORE LOAD ADDRESS OF #FI LNG
SECTOR COUNT OF #FI LNG

DI SK ADDR OF ##RSPG
CORE LOAD ADDRESS OF ##RSPG
SECTOR COUNT OF ##RSPG

DI SK ADDR OF #BOVLY
CORE LOAD ADDRESS OF #BOVLY
SECTOR COUNT OF #BOLVY

DI SK ADDR OF #SFSYN
CORE LOAD ADDRESS OF #SFSYN
SECTOR COUNT OF #SFSYN

DI SK ADDR COF #SFOVR
CORE LOAD ADDRESS OF #SFOVR
SECTOR COUNT OF #SFOVR

DI SK ADDR OF #STROV
CORE LOAD ADDRESS OF #STROV
SECTOR COUNT OF #STROV

DI SK ADDR OF ##FSPG
CORE LOAD ADDRESS OF ##FSPG
SECTOR COUNT OF ##FSPG

DI SK ADDR OF #GUFUD
CORE LOAD ADDRESS OF #GUFUD
SECTOR COUNT OF #GUFUD

DI SK ADDR OF #ERRPG
CORE LOAD ADDRESS OF #ERRPG
SECTOR COUNT OF #ERRPG

DI SK ADDR OF ##BLNB
CORE LOAD ADDRESS OF ##BLNB
SECTOR COUNT OF ##BLNB

DI SK ADDR OF #ECVAN
CORE LOAD ADDRESS OF #ECNMVAN
SECTOR COUNT OF #ECVAN

DI SK ADDR OF #SFLOA
CORE LOAD ADDRESS OF #SFLOA
SECTOR COUNT OF #SFLOA

DI SK ADDR OF #SDSYN
CORE LOAD ADDRESS OF #SDSYN
SECTOR COUNT OF #SDSYN



@PFEQ - SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE

ADDR

193C
OEO0O
0008

1980
0C00
0004

1990
0C00
0002

19B8
0C00
0009

19DC
0700
000F

1A38
0900
000C

1A88
0C00
00O0F

1AD8
0900
000B

1B24
0C00
000E

1B5C
0C00
0008

1B9C
1000
0001

1BAA4
1100
0008

1BC4
1100
000C

1C14
0C00
0014

STMI' SOURCE

1232+#3$SFFI
1233+#$$SFF
1234+#$@FF
1235+*
1236+#$UPAC
1237+#$$UPA
1238+#$@QIPA
1239+*
1240+#$EFKE
1241+#$$EFK
1242+#$@EFK
1243+~
1244+#$UCNF
1245+#$$UCN
1246+#$@QICN
1247+~
1248+#$UCPL
1249+#$$UCP
1250+#$@QICP
1251+
1252+#$UATR
1253+#$SUAT
1254+#$@QUAT
1255+*
1256+#3Ul N
1257+#$$U N
1258+#$@J N
1259+*
1260+#3$UCD
1261+#$$UCD
1262+#$@QJCD
1263+*
1264+#$UDEL
1265+#$$UDE
1266+#$@QJUDE
1267+*
1268+#$UDI S
1269+#3$UDI
1270+#$@JDI
1271+*
1272+#$ZTRA
1273+#$$ZTR
1274+#$@ TR
1275+*
1276+#$ZDUM
1277+#$$ZDU
1278+#$@ZDU
1279+*
1280+#$ZLOA
1281+#$$ZLO
1282+#$@ZLO
1283+*
1284+#$ZUTM
1285+#$$ZUT
1286+#$@UT
1287+*

STATEMENT VER 15, MOD 00 25/09/15 PACE 30

EQU X 193C DI SK ADDR OF #SFFI N

EQU X OEOO' CORE LOAD ADDRESS OF #SFFI'N
EQU 08 SECTOR COUNT OF #SFFIN

EQU X 1980 DI SK ADDR OF #UPACK

EQU X 0C00' CORE LOAD ADDRESS OF #UPACK
EQU 04 SECTOR COUNT OF #UPACK

EQU X 1990 DI SK ADDR OF #EFKEY

EQU X 0000’ CORE LOAD ADDRESS OF #EFKEY
EQU 02 SECTOR COUNT OF #EFKEY

EQU X 19B8' DI SK ADDR OF #UCNF

EQU X 0C00' CORE LOAD ADDRESS OF #UCNF
EQU 09 SECTOR COUNT OF #UCNF

EQU X 19DC DI SK ADDR OF #UCPL

EQU X 0700 CORE LOAD ADDRESS OF #UCPL
EQU 15 SECTOR COUNT OF #UCPL

EQU X 1A38' DI SK ADDR OF #UATRC

EQU X 0900 CORE LOAD ADDRESS OF #UATRC
EQU 12 SECTOR COUNT OF #UATRC

EQU X 1A88' DI SK ADDR OF #UI NI T

EQU X 0C00' CORE LOAD ADDRESS OF #UINI'T
EQU 15 SECTOR COUNT OF #UI NI T

EQU X 1AD8' DI SK ADDR OF #UCDI S

EQU X 0900 CORE LOAD ADDRESS OF #UCDI S
EQU 11 SECTOR COUNT OF #UCDI S

EQU X 1B24' DI SK ADDR OF #UDELV

EQU X 0C00' CORE LOAD ADDRESS OF #UDELV
EQU 14 SECTOR COUNT OF #UDELV

EQU X 1B5C DI SK ADDR COF #UDI SV

EQU X 0C00' CORE LOAD ADDRESS OF #UDI SV
EQU 08 SECTOR COUNT OF #UDI SV

EQU X 1B9C DI SK ADDR OF #ZTRAC

EQU X 1000° CORE LOAD ADDRESS OF #ZTRAC
EQU 01 SECTOR COUNT OF #ZTRAC

EQU X 1BA4' DI SK ADDR OF #ZDUWMP

EQU X 1100 CORE LOAD ADDRESS OF #ZDUWP
EQU 08 SECTOR COUNT OF #ZDUWP

EQU X 1BCG4' DI SK ADDR OF #ZLOAD

EQU X 1100 CORE LOAD ADDRESS OF #ZLOAD
EQU 12 SECTOR COUNT OF #ZLOAD

EQU X 1C14' DI SK ADDR OF #ZUTMO

EQU X 0C00' CORE LOAD ADDRESS OF #ZUTMO
EQU 20 SECTOR COUNT OF #ZUTMO



@PFEQ - SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE

ADDR

1C84
0600
0010

1CC4
0C00
000C

1024
0C00
000A

1D5C
0C00
0012

1024
0C00
0005

1E00
0200
0052

2000
0000
0001

2004
0920
0001

2008
1100
0002

2010
OF00
0007

2030
OF00
000D

2088
0C00
000A

20B0
OF00
0006

2100
0C00
0006

STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 31
1288+#$1 NLN EQU X 1C84' DI SK ADDR OF #| NLNG
1289+#$3I NL EQU X 0600 CORE LOAD ADDRESS OF #| NLNG
1290+#$@NL EQU 16 SECTOR COUNT OF #l NLNG

1291+*

1292+#$KCAL EQU X 1CC4' DI SK ADDR OF #KCALL
1293+#$$KCA EQU X 0000 CORE LOAD ADDRESS OF #KCALL
1294+#$@XCA EQU 12 SECTOR COUNT OF #KCALL
1295+*

1296+#$KRSU EQU X 1D24' Dl SK ADDR OF #KRSUM

1297+#$$KRS EQU X 0000
1298+#$@XRS EQU 10
1299+*

1300+#$UPTF EQU X 1D5C DI SK ADDR OF #UPTFI
1301+#$$UPT EQU X 0000 CORE LOAD ADDRESS OF #UPTFI
1302+#$@JPT EQU 18 SECTOR COUNT OF #UPTFI
1303+*

1304+#$UPOV EQU X 1D24' DI SK ADDR OF #UPOVL
1305+#$$UPO EQU X 0000 CORE LOAD ADDRESS OF #UPOVL
1306+#$@JPO EQU 05 SECTOR COUNT OF #UPOVL
1307+*

1308+#$FMLN EQU X 1EO00' DI SK ADDR OF #FM_NG
1309+#$$FM. EQU X 0200 CORE LOAD ADDRESS OF #FM_-NG
1310+#$@M. EQU 82 SECTOR COUNT OF #FMLNG
1311+

1312+#$#CNF EQU X 2000 DI SK ADDR OF ##CNFI
1313+#$$#CN EQU X 0000’ CORE LOAD ADDRESS OF ##CNFI
1314+#$@CN EQU 01 SECTOR COUNT OF ##CNFI
1315+*

1316+#$KLLA EQU X 2004 Dl SK ADDR OF #KLLAY
1317+#$$KLL EQU X 0920 CORE LOAD ADDRESS OF #KLLAY
1318+#$@XLL EQU 01 SECTOR COUNT OF #KKLAY
1319+*

1320+#$ZLBM EQU X 2008’ DI SK ADDR COF #ZLBNA
1321+#$$ZLB EQU X 1100 CORE LOAD ADDRESS OF #ZLBMA
1322+#$@LB EQU 02 SECTOR COUNT OF #ZLBNA
1323+*

1324+#$ZL1M EQU X 2010 DI SK ADDR OF #ZL1NA
1325+#$$ZL1 EQU X OF0O' CORE LOAD ADDRESS OF #ZL1MNA
1326+#$@L1 EQU 07 SECTOR COUNT OF #ZL1NA
1327+

1328+#$ZL.2M EQU X 2030’ DI SK ADDR COF #ZL2NA
1329+#$$ZL2 EQU X OF0O0' CORE LOAD ADDRESS OF #ZL2NA
1330+#$@L2 EQU 13 SECTOR COUNT OF #ZL2NA
1331+*

1332+#$ZL3M EQU X 2088’ DI SK ADDR OF #ZL3NA
1333+#$$ZL3 EQU X 0000 CORE LOAD ADDRESS OF #ZL3MNA
1334+#$@L3 EQU 10 SECTOR COUNT OF #ZL3NA

CORE LOAD ADDRESS OF #KRSUM
SECTOR COUNT OF #KRSUM

1335+*

1336+#$ZLVR EQU X 20B0' DI SK ADDR OF #ZLVRL
1337+#$$ZLV EQU X OF0O0' CORE LOAD ADDRESS OF #ZLVRL
1338+#$@LV EQU 06 SECTOR COUNT OF #ZLVRL
1339+*

1340+#$KKEY EQU X 2100 DI SK ADDR OF #KKEYS

1341+#$$KKE EQU X 0000
1342+#$@KKE EQU 06
1343+*

CORE LOAD ADDRESS OF #KKEYS
SECTOR COUNT OF #KKEYS



@PFEQ - SYSTEM PROGRAM FI LE EQUATES

ERR LOC OBJECT CODE

ADDR

2118
0000
0004

212C
0000
003A

2300
0000
00C0

STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PAGE 32

1344+#$#CKT EQU X 2118’ DI SK ADDR OF #CKTB
1345+#$$#CK EQU X 0000’ CORE LOAD ADDRESS OF #CKTB
1346+#$@CK EQU 04 SECTOR COUNT OF #CKTB
1347+

1348+#$#I NV EQU X 212C DI SK ADDR OF ##| NVD
1349+#$$#I N EQU X 0000 CORE LOAD ADDRESS OF ##| NVD
1350+#$@*I N EQU 58 SECTOR COUNT OF ##| NVD
1351+*

1352+#$#PVWR EQU X 2300 Dl SK ADDR OF ##PWRK
1353+#$$#PW EQU X 0000 CORE LOAD ADDRESS OF ##PWRK
1354+#$@PW EQU 192 SECTOR COUNT OF ##PWRK
1355+* END OF SYSTEM PROGRAM FI LE EQUATES

1356+ PRI NT ON

1357 * @AN EXP-Y

1359+ PRI NT ON



@CANEQ - COMMON CORE LOCATI ONS OUTSI DE NUCLEUS

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 33

0600
0601
0602
0603
0605
0606

0607
0666
06FA

0890

09E1
0081
0091

09E2
0040
0020
0010

09EB
OAFE
0B44
0B3D
0BBF

0707
0782

07CE
07E9

1361+**********************************************************************

1362+* | NPUT LI NE HEADER *

1363+**********************************************************************

1364+$$1 LHD EQU  $ENDNU FI RST BYTE OF | NPUT LI NE HEADER

1365+*

1366+$$1 LEN EQU  $$I LHD+1 SECOND BYTE OF SDF LENGIH FI ELD
1367+*

1368+$$UPAR EQU  $$I LEN+1 UP ARROW LOCATI ON | N LAST LI NE
1369+*

1370+$$CKEY EQU  $$UPAR+1 CVD KEY FUNCTI ON CODE

1371+* * EXECUTABLE CMD KEYS
1372+$$BNLN EQU  $$I LEN+4 SECOND BYTE OF BI NARY LI NE NO
1373+*

1374+$$TPCD EQU  $$BNLN+1 TYPE CODE FI ELD

1376+**********************************************************************

1377+* | NPUT LI NE TEXT *
1378+**********************************************************************
1379+$$I NLN EQU  $$TPCD+1 FI RST BYTE CHAR OF | NPUT LI NE
1380+*

1381+$$CDOND EQU  $$I NLN+@CARDL- 1 LAST CHAR OF CARD | NPUT

1382+~

1383+$3I NND EQU  $$I NLN+@.1 NSZ- 1 LAST CHAR OF | NPUT LI NE BUFFER

1385+**********************************************************************

1386+* KEYBOARD ROUTI NE LOCATI ONS AND MASKS *

1387+**********************************************************************

1388+$$PRES EQU  $ENDNU+X 0290 ENABLE KEYBOARD ENTRY TO DEPRES

1389+*

1390+$$KBDT EQU  $$PRES+X 0151 DATA BYTE FROM KEYBOARD
1391+$$$STD EQU B 10000001’ CLI MASK FOR START KEY DATA
1392+$$$EPL EQU B 10010001’ CLI MASK FOR ENTER PLUS KEY
1393+*

1394+$$KBSN EQU  $$KBDT+1

1395+$$$DAT EQU B 01000000
1396+$$$CVD EQU B 00100000
1397+$$$FUN EQU B 00010000

TYPE BYTE FROM KEYBOARD
TBM MASK FOR DATA KEY
TBM MASK FOR COVWWAND KEY
TBM MASK FOR FUNCTI ON KEY

1398+*
1399+$$LPCS EQU  $$KBSN+9 PRI NT HEAD PCSI TI ON ADDR
1400+$$ECSA EQU  $$PRES+X' 026FE LOCATI ON OF ECS ADDR

1401+$$COFF EQU  $$PRES+X 02B4"
1402+$$CKFF EQU  $$PRES+X' 02AD
1403+$$DATB EQU  $$PRES+X' 032F

ENTRY TO TURN OFF CMD LI GHTS
ENTRY TO TURN OFF CMD LI GHTS 1-1
ADDR OF DATA TABLE TYPE I NDR I N

1404+* * DEPRES (VALUE: 1-9)
1406+**********************************************************************
1407 +* MATRI X PRI NTER ROUTI NE ENTRY PO NT *
1408+**********************************************************************
1409+$$PRNT EQU  $ENDNU+X' 0100' +@4DRLN DPRI NT ENTRY

1410+$$PRTN EQU  $$PRNT+X 007B ADDR OF CARRI ER RETURN TEST I N
1411+* * DPRINT. MASKS FOLLOE

1412+* * @IOP - NO TEST MADE

1413+* * @NL - TEST WLL BE MADE

1414+$$PSI O EQU  $$PRNT+X 00C7"
1415+$$PCNT EQU  $$PRNT+X O00E2'

ADDR OF SI O CTRL I N DPRI NT
ADDR OF PPL CNT | N DPRI NT



@CANEQ - COMMON CORE LOCATI ONS OUTSI DE NUCLEUS

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PACE 34

1417+**********************************************************************

1418+* CARD READER LOCATI ONS *

1419+**********************************************************************

0890 1420+$$CDRD EQU  $$PRES
1421+*
08C0 1422+$$CDBS EQU  $$CDRD+X 0030’

ENTRY PO NT TO READ CARDS
ENTRY PO NT TO WAIT FOR READ

1424+**********************************************************************

1425+* CRT OUTPUT ROUTI NE LOCATI ONS

*

1426+**********************************************************************

2000 1427+$$PYMP EQU  $$ZERO+X 2000
1428+*

2004 1429+$$PLYN EQU  $$PYMP+4
1430+*

209C 1431+$$CSNS EQU  $$PYMP+X 009C
1432+~

2143 1433+$$PRFL EQU  $$PYMP+X 0143’
1434+~

2200 1435+$$PYCD EQU  $$PYMP+X 0200’
1436+*

ENTRY PO NT TO CRT PLUS PRI NT
ENTRY PO NT TO CRT ONLY

LOCATI ON OF SENSE BYTE | N

* DSPLYN

ENTRY PO NT FOR PRI NTER FAI LURE

ENTRY PO NT FOR COVWWAND KEYS
* OR CLEAR CRT FUNCTI ON

1438+**********************************************************************

1439+* M SCELLANEQUS LOCATI ONS

*

1440+**********************************************************************

1000 1441+$$ERSK EQU X 1000
00AO0 1442+3$$SNLN EQU X 00AQ
1443+*

1000 1444+$3$SLIB EQU X 1000

06FF 1445+3$$XIND EQU  $ENDNU+X' OOFF'
0080 1446+$$$ERN EQU  B' 10000000
1E00 1447+$$WsPB EQU X 1EO00'

O6FF 1448+$$FLI B EQU  $$XI ND

1D00 1449+$$FI TS EQU X 1D0OO0'

START ADDR OF ERRCR CODE STACK
H GH ORDER BYTE OF LI NE NUMBER
* I N STACK | F NO. NOT DESI RED
SECONDAI RY LI NE | NPUT BUFFER
EXEC | NDR PASS AREA

RUN FUNC SAVED FI LE | NDR MASK
LOCATI ON OF BACGETC BUFFER

FI LE LI B ADDR PASS AREA
LOCATION OF FIT

1451+**********************************************************************

1452+* KEYWORD COMVAND LOAD ADDRESSES

*

1453+**********************************************************************

0600 1454+$$KLD1 EQU  $ENDNU

PROGRAMS THAT LOAD BEHI ND

1455+* * SYSNUC
0700 1456+$$KLD2 EQU  $ENDNU+X 0100 PROCGRAMS THAT LOAD BEHI ND
1457+* * THE | NPUT LI NE BUFFER
0CO0 1458+$$KLD3 EQU  $ENDNU+X 0600’ STANDARD LOAD ADDRESS BEHI ND
1459+* * 1/ O ROUTI NES
1460+* END OF COVMON CORE LOCATI ONS EQUATES
1461+ PRI NT ON
1462 * @/OL EXP-Y
1464+ PRI NT ON



@/OLEQ - VOLUME LABEL EQUATES

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

0002
0008
000A
005B
005C
0069
0075
00A8
OOEF
00FO
00F2
00F3
O0F4
O00F6
00F7
O00OF8
00F9
00FA
00FC
OOFE
OOFF
00D7
00D7

0080
0040
0020
0010
0008
0004

VER 15, MOD 00 25/09/15 PACE 35

1466+**********************************************************************

1467+*

VOLUME LABEL EQUATES

*

1468+**********************************************************************

1469+$#TVOL
1470+$#TLBL
1471+$#TVTC
1472+$#TA D
1473+$#TCYL
1474+$#TCET
1475+$#TALT
1476+$#TUSE
1477+$#TSUS
1478+$#THVT
1479+$#THAD
1480+$#TPTF
1481+$#TPSZ
1482+$#TPAD
1483+$#TLSZ
1484+$#TLI B
1485+$#TWRK
1486+$#TSYS
1487+$#TBI S
1488+$#TLAD
1489+$#TI DR
1490+$#TWAL
1491+$#TRES

1493+*

EQU X 02
EQU X 08
EQU X OA
EQU X 5B
EQU X 5C
EQU X 69'
EQU X 75
EQU X A8
EQU X EF
EQU X FO'
EQU X F2'
EQU X F3'
EQU X F4'
EQU X F6'
EQU X F7'
EQU X F8'
EQU X F9'
EQU X FA
EQU X FC
EQU X FE
EQU X FF
EQU 215

EQU 215

1494+$#TSYM EQU X 80

1495+$#TVRL
1496+$#TWF1
1497+$#TLI F
1498+$#TPFL
1499+$#THEL
1500+~
1501+
1502 *
1504+

END OF VOLUVE LABEL EQUATES

EQU X 40°
EQU X 20
EQU X 10°
EQU X 08
EQU X 04’
PRI NT ON

@LT EXP-Y
PRI NT ON

START OF VOLUME LABEL ('VQL')
VOLUVE LABEL

VTOC PO NTER

OMER | D

NUMBER OF CYLI NDERS ON DI SK
CE TRACK | NDI CATOR 1-5
ALTERNATE TRACK ASSI GNVENT
TACK USAGE MASK

SUSPECTED DEFECTI VE TRACKS
HELP FI LE VTOC TAG NO.

HELP FI LE DADDR

PTF VTOC TAG NO

PTF SI ZE

PTF DADDR

PTF SI ZE

LI BRARY VTOC TAG NO

WORK AREA VTOC TAG NO

SYSTEM PGM FI LE VTOC TAG NO.
BI S SYSTEM FI LE DADDR

Bl S USER LI BRARY DADDR

BI' S FI LES | NDI CATOR

DI SP TO WKAREA RELEASE LEVEL
DI SP TO END OF Bl S RESERVED AREA

BI'S FI LES | NDR BYTE:

BIT O - SYSTEM PROGRAM FI LE
* - WORK AREA R1

- WORK AREA F1

- LI BRARY FI LE

- PTF DATA FI LE

- HELP FILE

G WNEF

E I I



@ILTEQ - HALT | NDI CATOR

ERR LOC OBJECT CODE

ADDR

2040
0070
1040
1010
1008
087C
1844

1850
006C

003C
081C

0804
001C

7840
7844
7848
784C
7854
7858

EQUATES

STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PACE 36

1506+**********************************************************************

THESE EQUATES, WHEN USED W TH THE HPL | NSTRUCTI ON AS A TWO *
ADDRESS CONSTANT REPLACI NG THE Q AND R FI ELDS, W LL CAUSE THE *

CORRESPONDI NG HALT | NDI CATORS TO BE LIT. *

1510+**********************************************************************

1507+*

1508+*

1509+*

1512+@KBER EQU X 2040’
1513+*

1514+@PRER EQU X 0070’
1515+*

1516+@DTRD EQU X 1040’
1517+*

1518+@DTR) EQU X 1010
1519+*

1520+@DNRY EQU X 1008
1521+*

1522+@ERPG EQU X 087C
1523+*

1524+@LOCE EQU X 1844’
1525+*

1526+*

1527+@HUNSF EQU X 1850'
1528+*

1529+@H PLE EQU X 006C
1530+*

1531+*

1532+@HCEPK EQU X 003C
1533+*

1534+@HCOPY EQU X 081C
1535+*

1536+*

1537+@HFEHT EQU X 0804’
1538+*

1539+@HCOPS EQU X 001C
1540+~

1541+~

1542+*

1543+*** HARD |/ O ERROR HALTS
1544+~

1545+@DRV1 EQU X 7840’
1546+*

1547+@DRV2 EQU X 7844’
1548+*

1549+@KBHE EQU X 7848
1550+*

1551+@PRHE EQU X 784C
1552+*

1553+@DRHE EQU X 7854’
1554+*

1555+@CRHE EQU X 7858
1556+*

1557+* END OF HALT EQUATES
1558+ PRI NT ON
1559 * @3IVAC EXP-Y
1561+ PRI NT ON

KEYBOARD PARI TY ERROR SOFT HALT
*CODE ' B 1 '

MATRI X PRI NTER ERROR SOFT HALT
* CODE ' 123 '

DATA RECORDER ERROR SOFT HALT
*CODE' C1 '

DATA RECORDER TRANSPORT JAM
*CobE' C 3

DATA RECORDER NOT READY

* CODE ' C 4"

HARD HALT AFTER ERROR MESSAGE
* CODE ' D12345

HARD DI SK ERROR VWHI LE LOGGE NG
* AN 1/ O ERROR

* CODE ' CD1 5

HARD DI SK UNSAFE ERROR

* CObE' CD1 3

HARD HALT VWHEN NO SYSTEM PGM

* FILE FOUND ON | PL' D DI SK

* CCDE ' 12 45
HARD HALT FOR CE PACK
* CODE ' 2345’

HARD HALT ON TERM NATI ON OF
* COPY DI SK FUNCTI ON

* CCDE ' D 345
HARD HALT ON ZUTMON 'H OPTI ON
* CCDE ' D 5'

SOFT HALT ON | NTERMVEDI ATE COPY
* DI SK FUNCTI ON
* CODE ' 345'

HARD ERROR ON DRI VE 1
* CODE ' ABCD1 '
HARD ERROR ON DRI VE 2
* CODE ' ABCD1 5
HARD KEYBOARD ERROR

* CODE ' ABCD1 4
HARD PRI NTER ERROR

* CODE ' ABCD1 45
HARD DATA RECORDER ERROR
* CODE ' ABCD1 3 5'
HARD CRT ERROR

* CODE ' ABCD1 34 '



S/ 3 BASI C | NTERPRETER FI XED ADDRESS EQUATES

ERR LOC OBJECT CODE

ADDR

2000
1600

0607
0607
0639

0C5C
0C68
0Cr4
0CrB
0C82
0C89
0CaD
0CAB
0C60
OD4E
ODAF
0Co61
op4cC
0CBC
0D53
0D55
0D57
0D59
0D5B
0D51

0CE9
0D2B

OD3E
OD3F
0D40
oM41
0D43
0D44
0D45
0D46
ob47
0D49
0D4A

0D5C
0001

0DC5

STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 37

1563+**********************************************************************

1564+* FI XED REG ON CORE ADDRESS EQUATES *

1565+**********************************************************************

1567+ $CSXA EQU X 2000
1568+l $CPGL EQU X 1600

CORE EXTENSI ON STARTI NG ADDR
CORE PAGE REGQ ON STARTI NG ADDR

1570+**********************************************************************

1571+* CORE RESI DENT ROUTI NE ENTRY PO NTS AND PARAMETER ADDRESSES *

1572+**********************************************************************

1574+ $INNT EQU X 0607 ENTRY - | NTERPRETER | NI TI ATOR
1575+ $FWRK EQU X 0607 | NTERPRETER FUNCTI ON WORK AREA
1576+ $STKB EQU X 0639’ RUN- TI ME STACK BASE CORE ADDR
1577+*

1578+ $I NTR EQU X 0C5C ENTRY - | NTERPRETER EXECUTI VE

1579+ $NPAG EQU X 0C68' ENTRY - RESET EXECUTI ON CONTROL
1580+l $XAD4 EQU X 0C74' ENTRY - INCR | AR, 4-BYTE | NSTR
1581+l $XAD3 EQU X 0C/B ENTRY - INCR | AR, 3-BYTE | NSTR
1582+l $XAD2 EQU X 0C82' ENTRY - INCR | AR, 2-BYTE | NSTR
1583+l $XAD1 EQU X 0C89' ENTRY - INCR I AR, 1-BYTE | NSTR
1584+ $ADST EQU X 0C9D ENTRY - | NCR STACK PO NTER RTN
1585+l $XERR EQU X OCAB' ENTRY - EXECUTI ON ERROR RTN
1586+I $BASE EQU X 0C60' | NTERPRETER BASE CORE ADDR

1587+l $STAK EQU X ODAE
1588+ $STKI EQU X ODAF
1589+l $XPAG EQU X 0C61"
1590+ $XI AR EQU X 0D4AC
1591+l $ERRC EQU X 0CBC
1592+ $DATA EQU X 0D53'
1593+l $DAT1 EQU X 0D55'
1594+ $PARM EQU X 0D57'
1595+ $WRK1 EQU X 0D59'
1596+l $WRK2 EQU X OD5B'
1597+ $STHA EQU X 0D51"
1598+ $| RSWEQU X OCDE
1599+l $RESW EQU X OCE9'
1600+l $TFSWEQU X OD2B'

RUN- TI ME STACK PO NTER

RUN- TI ME STACK PO NTER | NCR
CURRENT PSEUDO | NSTRUCTI ON PAGE
PSEUDO | NSTRUCTI ON CORE ADDR
EXECUTI ON ERROR CODE BYTE

| NTERNAL DATA FI LE VADDR RTN
DATA FI LE 1ST ELEMENT VADDR
PARAMETER COMVUNI CATI ON AREA
GENERAL PURPOSE WORK AREA 1
GENERAL PURPOSE WORK AREA 2
CURRENT STMI' STH | NST VADDR

| MAGE STMI' REFERENCE SW TCH
STATEMENT RECURSI ON ERR SW TCH
| NTERPRETER TRACE FLOW SW TCH

1601+*

1602+I $CBN1 EQU X OD3E Bl NARY CONSTANT, +1

1603+l $CBN2 EQU X OD3F' Bl NARY CONSTANT, +2

1604+I $CBN3 EQU X 0D40' Bl NARY CONSTANT, +3

1605+ $CBN4 EQU X 0D41" Bl NARY CONSTANT, +4

1606+l $CBML EQU X 0D43' Bl NARY CONSTANT, -1

1607+l $CL1IF EQU X 0D44' LENGTH CONSTANT, 1 FLT VALUE
1608+l $CL2F EQU X 0D45' LENGTH CONSTANT, 2 FLT VALUES
1609+l $CL1C EQU X 0D46' LENGTH CONSTANT, 1 CHAR VALUE
1610+l $CL2C EQU X 0DA47" LENGTH CONSTANT, 2 CHAR VALUES
1611+l $CLVA EQU X 0D49' LENGTH CONSTANT, VI RTUAL ADDR
1612+ $CLFA EQU X OD4A LENGTH CONSTANT, FLT VAL, VADDR
1613+*

1614+I $RNSW EQU X 0D5C RANDOM NUMBER | NI TI ALI ZE SW TCH
1615+ $RNWK EQU X 0001 RANDOM NUMBER | NI TI ALI ZE SW MASK
1616+* * SWON = RND FUNC PRI OR USAGE
1617+ $I NDR EQU X 0ODC5' PRI NT USAGE | NDI CATOR BYTE
1618+ $I MLN EQU X 0DC6' | MAGE ASSEMBLY BYTE LENGIH



S/ 3 BASI C | NTERPRETER FI XED ADDRESS

ERR LOC OBJECT CODE

STMI' SOURCE

1619+ $PUBL
1620+ $PUB2
1621+ $1 MPT
1622+ $1 MC1
1623+ $SDPT
1624+| $CSCT
1625+| $SSCT
1626+ $SDCT
1627+ $SFCT
1628+l $SI CT
1629+ $ADIX
1630+*

1631+l $FACT
1632+| $FATE
1633+I $FATP
1634+~

1635+| $SFFO
1636+*

1637+ $BSET
1638+| $BRCN
1639+*

1640+| $STCK
1641+l $SLNG
1642+| $SLLC
1643+*

1644+| $USTK

1645+ $ULNG EQU
1646+ $DVBW EQU

1647+*

1648+ $CPUF
1649+ $CUPF
1650+I $CFBS
1651+l $FADD
1652+ $FSUB
1653+l $FMPY
1654+| $FDVD
1655+*

1656+ $1 700
1657+ $MOD4
1658+*

1659+ $CVAD
1660+ $MDFY
1661+l $LOCK
1662+ $UNLK
1663+I $LDBR
1664+| $LDXR
1665+ $CALL
1666+| $LBFR
1667+ $RTRN
1668+ $PGNO
1669+| $PGDS
1670+ $VADR
1671+ $CADR
1672+ $PGIB
1673+l $PLRT
1674+| $PSTK

EQUATES
STATEMENT
EQU X 0DCS8'
EQU X ODCA
EQU X 0DCC
EQU X ODCE
EQU X 0DDO'
EQU X OD5SA
EQU X 0D58'
EQU X 0D59'
EQU X OD5SA
EQU X 0D5B
EQU X 0D5B
EQU X 0DDL'
EQU X ODES'
EQU X ODES'
EQU X 0D5D
EQU X 119D
EQU X 117B
EQU X 0B50'
EQU X 0BA2'
EQU X OBAL'
EQU X 0BBO'
X' 0C3A
X' 0BCL'
EQU X 0A27'
EQU X 0AS85'
EQU X OAE3'
EQU X 075D
EQU X 0751
EQU X 082A
EQU X 0919’
EQU X 0E24'
EQU X 130B
EQU X 1358
EQU X 1349’
EQU X 1354’
EQU X 1350’
EQU X 1329’
EQU X 1330’
EQU X 12Bl'
EQU X 12B6'
EQU X 12D3'
EQU X 1449’
EQU X 144A
EQU X 144A
EQU X 144C
EQU X 14CA
EQU X 15E2'
EQU X 15CA

VER 15, MOD 00 25/09/15 PACE 38

| MAGE BUFFER 1 CORE ADDRESS

| MAGE BUFFER 2 CORE ADDRESS

| MAGE SCAN PO NTER

| MAGE CONV SPEC 1ST CHAR PNTR
| MAGE CONV SPEC DECI MAL PO NT PN
| MAGE CONV SPEC COUNTERS

| MAGE CONV SPEC CHAR COUNT

| MAGE CONV SPEC DI G T COUNT

| MAGE CONV SPEC FRACTI ON COUNT
| MAGE CONV SPEC | NTEGER COUNT
ADJUSTED EXPONENT FOR E- FORVAT

FUNCTI ON ACTI VI TY TABLE BASE ADD
FUNCTI ON ACTI VI TY TABLE END ADDR
FUNCTI ON ACTI VI TY TABLE PO NTER

FI LE EXEC RTNS OVERLAY CADDR

ENTRY - SET BRANCH EXEC ADDR
BRANCH CONDI TI ON STATUS BYTE

ENTRY - STACK VM ELEMENT
ELEMENT LENGTH | NPUT PARAMETER
STACKED ELEMENT LENGTH PARM

ENTRY - UNSTACK VM ELEMENT
ELEMENT LENGTH | NPUT PARAMETER
DATA TYPE MATCHI NG SW TCH

ENTRY - FLOATI NG PO NT UNPACKER
ENTRY - FLQOATI NG PO NT PACKER
ENTRY - FLT TO BI N SUBSC CONV
ENTRY - FLOATI NG ADDI TI ON RTN
ENTRY - FLOATI NG SUBTRACT RTN
ENTRY - FLOATI NG MULTI PLY RTN
ENTRY - FLQOATI NG DI VI SI ON RTN

ENTRY - LI NE PRI NTER CONFI G CK
STACK MODI FI CATI ON ENTRY

ENTRY - PAG NG RTN CONV VADDR
ENTRY - CONVERT VADDR FOR MADI FY
ENTRY - LOCK AND CONVERT VADDR
ENTRY - UNLOCK A VI RTUAL PAGE
ENTRY - CONVERT VADDR, LOAD BR
ENTRY - CONVERT VADDR, LOAD XR
ENTRY - CALL VI RTUAL MEMORY RTN
FORCE LI NE PRI NTER BUFFER UNLOCK
ENTRY - RETURN FROM VM ROUTI NE
VI RTUAL PAGE | NPUT PARAMETER

VI RTUAL PAGE DI SP | NPUT PARM

VI RTUAL ADDRESS | NPUT PARM

CORE ADDRESS QUTPUT PARAMETER
PAGE REFERENCE TABLE CORE ADDR
CORE PAGE STATUS TABLES ADDR
PAGE LI NKAGE STACK CORE ADDR



S/ 3 BASI C | NTERPRETER FI XED ADDRESS EQUATES

ERR LOC OBJECT CODE

0000

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 39

000A

0080
0040
0020
0010
0008
0004
0002
0001

1676+**********************************************************************

1677+* SPECI AL | NTERPRETER EQUATES REFERENCI NG CONSTANTS *

1678+**********************************************************************

1680+l $NCPG EQU 10 NO. OF 8K SYSTEM PAGES ( MAX)

1682+**********************************************************************

1683+* PRI NT USI NG FUNCTI ON | NDI CATORS (USED W TH | NDR BYTE | $I NDR) *

1684+**********************************************************************

1686+ $NI SWEQU X 80 NULL | MAGE | NDI CATOR

1687+* * 1 = CURRENT | MAGE NULL
1688+ $B1SW EQU X 40 | MAGE BUFFER 1 | NDI CATOR
1689+* * 1 = BUFFER 1 LOCKED | N CORE
1690+ $B2SW EQU X 20 | MAGE BUFFER 2 | NDI CATOR
1691+~ * 1 = BUFFER 2 LOCKED | N CORE
1692+l $CSSW EQU X 10 CONVERSI ON SPECI FI CATI ON | NDR
1693+* * 1 = AT LEAST 1 T S IN | MAGE
1694+l $STSWEQU X 08 CHARACTER STRI NG | NDI CATOR
1695+* * 1 = CONV SPEC NOT FI LLED
1696+l $ECSW EQU X 04" E- FORVAT CONVERSI ON | NDI CATOR
1697+* * 1 = E-FORVAT CONV SPEC
1698+l $NDSW EQU X 02 END- OF- | MAGE | NDI CATOR

1699+* * 1 = | MAGE END ENCOUNTERED
1700+ $SNSW EQU X 01 | MPLI ED NEGATI VE SI GN | NDR
1701+* * 1 = NEG VALUE W NO C/'S SIGN
1702+* END OF SYSTEM PROGRAM FI LE EQUATES

1703+ PRI NT ON

1704 ORG X 0000



DKDI SK - MODULE PROLOG

ERR LOC OBJECT CODE

ADDR STMT

1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 40

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* *
* 5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPYRI GHT NOTI CE  120- 2083 *
* *
E R R S S S S S S S S I S S S S S S b S S S b S S S S I S b S I S S S S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  DKDI SK PROVI DES THE PHYSI CAL 1/ 0O ON THE DOLPH N ATTACHVENT.

| / O FUNCTI ONS | NCLUDI NG SEEKI NG, READI NG, WRI TE- VERI FI NG AND
ERROR RECOVERY. ALL FUNCTI ONS PROVI DE FOR |1/ O OVERLAP.

ENTRY PO NTS
DKDI SK ( $DI SKN)
ONE ENTRY PO NT FOR ALL FUNCTI ONS |'S PROVI DED. THE CALLI NG

SEQUENCE | S:
B $DI SKN
DC  AL2(DPLA)
WHERE DPLA | S THE ADDRESS OF THE LEFT BYTE OF A 6 BYTE PARAMETER
LI ST.
| NPUT
I NPUT TO DKDI SK IS A 6 BYTE PARAVETER LI ST W TH THE FOLLOW NG
FORMAT
BYTE 0 X' 00" SEEK CONTROL.
X' 01' READ DATA CONTROL.
X' 02' WRI TE AND VERI FY CONTROL.
X FF' WAI T AND CHECK FOR ERRORS CONTROL.
BYTE 1 CYLI NDER ADDRESS
BYTE 2 HEAD, SECTOR AND DRI VE ADDRESSES.
BYTE 3 SECTOR COUNT.

BYTES 4 & 5 CORE ADDRESS OF |/ O BUFFER
BYTES 3-5 ARE NOT REQUI RED FOR SEEK FUNCTI ONS
BYTES 1-5 ARE NOT REQUI RED FOR WAI' T FUNCTI ONS.
FOR WRI TE FUNCTI ONS, THE DATA TO BE WRI TTEN MJUST REMAI N
UNCHANGED UNTIL A WAI'T FUNCTI ON | S | SSUED,

QUTPUT
| NDEX REG STERS 1 AND 2 ARE RESTORED UPON EXIT. THE PREVI OQUS
(I'F ANY) DI SK OPERATI ON | S COVPLETED AND THE CURRENT ONE (I F ANY)
STARTED.

EXTERNAL REFERENCES
$CI MSK - 1 NQUI RY REQUEST MASK | NDI CATOR.
$PLST1 - 1/ 0O PARAMETER LI ST SAVE AREA.
$PLST2 - 1/ 0O PARAMETER LI ST SAVE AREA.
$PLST3 - 1/ 0O PARAMETER LI ST SAVE AREA.
$INDR2 - 1/ O ERROR PENDI NG | NDI CATOR
$ERLOG - ENTRY TO LOG |/ O ERROR
$PKERT - | NDI VI DUAL DI SK READ/ WRI TE COUNTERS.
$H STE - OBR ENTRY
$I O ND - HARD I/ O ERROR | NDI CATOR

E I I S T T R N R N R I . R R R T R N T R R R R T T R R N

b I R R B R R T R R I S R S I R R N I . N T R I N R T R

EXITS, NORVAL



DKDI SK - MODULE PROLOG

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 41
1762 * NORVAL EXIT IS TO THE | NSTRUCTI ON FOLLON NG THE | N-LI NE DPL
1763 * ADDRESS CONSTANT. THE GENERAL REG STERS ARE RESTORED.
1764 *
1765 *EXITS, ERROR
1766 * |F AN | /O ERROR HAS OCCURRED, EXIT IS MADE TO NERLOG FOR ERRCR
1767 * LOGE NG THE ONE EXCEPTI ON | S AN UNRECOVERABLE EQUI PMENT CHECK.
1768 * IN THIS CASE NO EXIT | S MADE.
1769 *
1770 * TABLES/ WORK AREAS
1771 * N A
1772 *
1773 *ATTRI BUTES
1774 * RELOCATABLE
1775 * CORE RESI DENT
1776 *
1777 *CHARACTER CODE DEPENDENCY
1778 * N A
1779 *
1780 *NOTES
1781 * ERROR PROCEDURES
1782 * A COVPLETE ERROR RECOVERY PROCEDURE (ERP) IS INCL. I N DFDI SK
1783 * TO FACI LI TATE RECOVERY FROM DI SK ERROR. AN I NI TI AL DI SK ERROR
1784 * W LL RESULT I N AN OBR (ERROR LOG ENTRY FOR THE PARTI CULAR
1785 * ERROR BEI NG PLACED AT LOCATI ON $HI STE. ERROR RECOVERY | S THEN
1786 * BROKEN DOM | NTO THE FOLLOW NG PROCEDURES.
1787 * ACTION 1 SET HARD ERROR | NDI CATOR AND EXIT TO NERLOG
1788 * ACTION 2 REISSUE THE DI SK OPERATI ON. ON THE SECOND
1789 * OCCURRENCE EXECUTE A HARD HALT.
1790 * ACTION 4 READ THE CURRENT TRACK I D. |IF AN ERROR OCCURS
1791 * PERFORM ACTI ON 7 FOR THE ORI G NAL OPERATI ON.
1792 * CHECK TO DETERM NE | F POSI TI ONED ON THE CORRECT
1793 * TRACK. |F SO, DO ACTION 7.
1794 * CHECK TO DETERM NE | F HEAD SW TCHI NG FROM AN
1795 * ALTERNATE TRACK HAS TAKEN PLACE. |F SO SET TRACK
1796 * ADDRESS FOR NEXT GOOD TRACK AND PERFORM ACTI ON 5.
1797 * CHECK | F THI S TRACK HAS BEEN FLAGGED DEFECTI VE.
1798 * | F SO, SET ALTERNATE TRACK ADDRESS AND CONTI NUE
1799 * THE ORI G NAL OPERATI ON ON THE ALTERNATE.
1800 * | F NOT DEFECTI VE DO ACTI ON 6.
1801 * ACTI ON 5 DECREASE THE NUMBER OF SECTORS BY THE NUMBER OF
1802 * SECTORS SUCCESSFULLY COVPLETED. CALCULATE THE
1803 * NEXT SECTOR AND DATA ADDRESSES. SEEK TO THE
1804 * DESI RED TRACK AND RESTART THE OPERATI ON.
1805 * ACTI ON 6 RECALI BRATE TO CYLI NDER O.
1806 * SEEK TO THE ORI G NAL TRACK.
1807 * PEREFORM ACTI ON 7 | F REQUEST WAS NOT FOR SEEK.
1808 * | F THE ERRER PERSI STS, REPEAT THE ABOVE.
1809 * AFTER 16 UNSUCCESSFUL ATTEMS, DO ACTI ON 1.
1810 * ACTION 7 | F THE OPERATI ON WAS FOR A WRI TE- VERI FY, REPEAT
1811 * THE OPERATI ON. EI GHT FAI LURES CAUSE EXECUTI ON OF
1812 * ACTION 1. |IF OTHER THAN A WRI TE- VERI FY, REPEAT
1813 * THE OPERATI ON UP TO 16 TI MES, THEN DO ACTI ON 6.
1814 * ACTI ON 8 REPEAT ORI G NAL OPERATI ON.
1815 *
1816 * A LI ST OF ERRORS AND THEIR I NI TI AL ACTI ONS FOLLOW

*

1817 EQUI PMENT CHECK PERFORM ACTI ON 8

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



DKDI SK - MODULE PROLOG

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 42

1818 * | NTERVENTI ON REQUI RED  PERFORM ACTI ON 4
1819 * OVERRUN PERFORM ACTI ON 4
1820 * NO RECORD FOUND PERFORM ACTI ON 4
1821 * M SSI NG ADDRESS MARK PERFORM ACTI ON 4
1822 * DATA CHECK PERFORM ACTI ON 4
1823 * TRACK CONDI TI ON CHECK  PERFORM ACTI ON 4
1824 * SEEK CHECK PERFORM ACTI ON 6
1825 * END OF CYLI NDER PERFORM ACTI ON 5
1826 * UNRECOGNI ZABLE ERROR PERFORM ACTI ON 1
1827 *
1828 * REG STER USAGE
1829 * | NDEX REG STER 1 AND 2 ARE USED FOR BASE ADDRESSI NG
1830 *
1831 * SAVED/ RESTORED AREAS
1832 * N A
1833 *
1834 * MCDI FI CATI ON CONSI DERATI ONS
1835 * * DKDI SK HAS BEEN OPTI M SED FOR FUNCTI ON AND CORE REQUI REMENTS.
1836 * VARI QUS CODI NG TECHNI QUES WERE APPLI ED TO M NI M ZE PHYSI CAL
1837 * SI ZE. THE DPL WAS DESI GNED FOR OPTI MUM | NTERFACE W TH THE
1838 * DOLPHI N ATTACHMENT.
1839 * * SEVERAL SYSTEM MODULES (PRI MARILY U N TL AND UATRCK) WERE
1840 * DESI GNED TO DI RECTLY USE CERTAI N | NTERNAL LOG CAL SECTI ONS
1841 * OF DKDSI K. MODI FI CATI ONS TO THESE AREAS W LL MOST LI KELY
1842 * | MPACT THESE MODULES. THE FOLLOW NG TABLE LI STS THE LABELS
1843 * OF VARI OQUS | NSTRUCTI ON | NTERNAL TO DKDI SK USED BY OTHER
1844 * MODULES.
1845 * DKDO30 THI'S I NSTRUCTI ON NORMALLY RESETS THE FLAG BYTE
1846 * IN THE DCF BACK TO A NORVAL TRACK | NDI CATI ON.
1847 * T 1S A SBF | NSTRUCTI ON SO THAT I'T CAN BE NOP' D
1848 * U N TL.
1849 * DKDDPL THI'S FI ELD IS REFERENCED BY NAME BY U NI TL AND
1850 * UATRCK.
1851 * DKDDDR SAME AS ABOVE.
1852 * DKDCF1 SAME AS ABOVE.
1853 * DKDSTA REFERENCED BY UATRCK.
1854 * DKDRST THI' S SENSE BYTE IS MODI FI ED BY UATRCK TO DUMWY
1855 * UP A SEEK ERROR.
1856 * DKD250 DKDI SK IS REENTERED HERE TO FACI LI TATE SEEK ERROR
1857 * RECOVERY BY UATRCK.
1858 * DKD270 THI' S I NSTRUCTION | S MODI FI ED BY U NETL TO CAUSE A
1859 * RETURN TO A SPECI AL ERP CONTAI NED W THI N Ul NI TL.
1860 * DKD290 THI'S INSTRUCTION | S MODI FI ED BY M NI TL, U NI TL,
1861 * AND UATRCK TO TRAP HARD DI SK ERRORS, THE BRANCH
1862 * ADDRESS | S CHANGED TO EFFECT A RETURN TO THE
1863 * MCDI FI NG PROGRAM
1864 * DKDACA THI S ADDRESS | S REFERENCED BY NAME TO RESTORE
1865 * THE | NSTRUCTI ON AT DKD270.
1866 * * THE TECHNI QUE USED I N DEFI NI NG THE DPL CONTROL BYTE IS USED
1867 * BY U NI TL AND UATRCK FOR CENERATI NG CONTROL CCDES FOR
1868 * READI NG AND VWRI TI NG TRACK I DS. THESE CODES ARE X' 11' FOR
1869 * READ-1 D AND X' 12' FOR WRI TE- | D.
1870 *
1871 * REQUI RED MODULES
1872 * @YSEQ - CENERAL SYSTEM EQUATES.

*

1873 @ XDEQ - NUCLEUS LOCATI ON EQUATES.

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



DKDI SK' -

MCDULE PROLOG

ERR LOC OBJECT CODE

0000

0000 CO 87 0600

ADDR STMT

0004 F5F/FOF360E7DAF1 0024

0025
0029
002D
0030
0033
0037
003A
003D

0043
0048

02F1 02F6

01 0476
0476

0004

007F

0080

OOFF

0003

00FC
005C

0002
0002
0010
0008
0010

0025
00D6

1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884

1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904

1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 43

* @IDVEQ - HARDWARE VALUE EQUATES. *
* @PFEQ - SYSTEM PROGRAM FI LE. *
* @ANEQ - COVMON CORE LOCATI ONS. *
* @YOEQ - CYLI NDER ZERO EQUATES. *
* @/OLEQ - VOLUME LABEL EQUATES. *
> @LTEQ - HALT CODES EQUATES. >
* *
*  OTHER *
* NONE *
* *
ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O

ORG X 0000 | T ALL START AT ZERO
DKDO10 B MOPPET W LL BRANCH TO DUMPC
* * MODI FI ED BY NI PPER

DC  CL33' 5703- XML COPYRI GHT | BM CORP. 1970’
DKDTLN EQU 4 SI ZE OF ERROR STATUS FI ELD
DKDX7TF EQU X 7F' MASK FOR SECTOR ADDRESS
DKDX80 EQU X' 80' MASK FOR HEAD BI T I N DADDR
DKDXFF EQU X' FF' MASK FOR WAI T ONLY CALL
DKDX03 EQU X 03’ MASK FOR DEVC BI TS | N SCTR ADDR
DKDXFC EQU X FC MASK FOR SECTOR ADDR
DKDETR EQU X 5C BITS ON -> LAST SCTR ON TRACK
*
*xx  ERP RETRY COUNTS

*

DKDCNE EQU 2
DKDCCE EQU 2
DKDKCE EQU 16
DKDRCE EQU 8
DKDDCE EQU 16

EQUI PMENT CHECK RETRY COUNT
TRACK COND CHECK RETRY COUNT
SEEK RETRY COUNT
VWRI TE RETRY COUNT
READ RETRY COUNT

khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%

* SUBRQOUTI NE ENTRY *
khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhddrdhddddddhhddrdhddddddhddrdrdddddddddxxdddddddxx%x
DKDI SK EQU  * ENTRY TO | CCR

USI NG DKDBS2, @R BASE REQ STER VALUE

*

* ok SUBROUTI NE | NI TI ALI ZATI ON
*

ST DKD100+@DP1, @R

LA DKDBS2, @R

SAVE BASE REQ STER
LOAD BASE REG STER

ST DKD110+@DP1(, @BR) , @XR SAVE OTHER XR

A DKDONE( , @R) , @\RR CALC ADDR OF PO NTER TO DPL

ST DKDO40+@DP1, @GARR SAVE ADDR OF ADDR OF PARM LI ST
A DKDONE( , @R) , @\RR CALC RETURN ADDR

ST DKD120+@DP1(, @BR) , @GA\RR SAVE RETURN ADDR

M/C  DKDTCT( DKDOCT) , DKDNI T I NI TI ALl ZE ERROR RETRY COUNTER

e MASK CONSOLE | NTERRUPT VH LE | N DI SK ROUTI NE

M/C  DKDO80+@) 1, @R), $Cl MSK  SAVE CURRENT MASK STATUS
Wi $CI VBK, @NOP MASK CONSOLE | NTERRUPT

e VWAI T FOR LAST READ/ WRI TE TO BE COVPLETED AND CHECK FOR ERRORS



ERR

DKDI SK - MODULE PROLOG

LOC OBJECT CODE ADDR STMT
004C DO 87 44 1930
004F 1931

004F 7B FF 1F 1932
1933

0052 7D 02 19 1934
0055 F2 01 OC 1935
0058 5C 06 1E 35 1936
005C 5E 00 65 3A 1937
0060 CO 87 032A 1938
1939

1940

1941

0064 35 02 0000 1942
0068 5C 00 26 28 1943
006C 6C 05 1E 05 1944
0070 7D FF 19 1945
0073 F2 81 60 1946
0076 0OC OD 0462 045B 1947
007C 1C 06 0454 1E 1948
0081 5F 00 1C 38 1949
0085 58 02 18 19 1950
0089 7B FO 19 1951
1952

1953

1954

008C 3C 26 009D 1955
0090 78 02 1B 1956
0093 F2 90 04 1957
0096 3C 27 009D 1958
1959

009A 5C 00 28 00 1960
009E 0C 00 OO6A 009D 1961
1962

1963

1964

00A4 5C 00 29 1B 1965
00A8 7B FC 29 1966
00AB 7B 03 1B 1967
00AE 5C 04 35 1E 1968
00B2 5E 00 29 29 1969
00B6 SE 00 29 29 1970
00OBA 5C 00 65 29 1971
00BE 7D 02 19 1972
00C1 F2 81 04 1973
00C4 5E 00 65 3A 1974
00C8 5E 00 29 29 1975
00CC 5E 00 29 3E 1976
1977

1978

1979

00D0 DO 87 81 1980
00D3 DO 87 56 1981
1982

1983

1984

00D6 1985

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 44

DKD020 B DKD130( , @R) TEST FOR ERRORS

DKDO25 EQU  * RETURN FROM ERP

DKDO30 SBF DKDCF1+@PFLAE , @R) , DKDXFF SET NORVAL TRACK OPERATI ON

* * ABOVE | NST CHANGED BY #U NI T
CLI DKDDPL+@DCTRL(, @R), @PUT  WAS LAST OPERATION A WRI TE ?
JNE  DKDO40 JUW TO DO NEXT OP | F NO
M/C  DKDDPL+@BFR2( @PLNG+1, @BR) , DKDST2(, @R) SET OP TO VERI FY
ALC DKD170+@1( 1, @R), DKDWRF(, @BR) SET PO NTER TO READ CNTR

B DKD420 GO DO VERI FY
*

* ok ok GET DI SK PARAMETER LI ST AND SET UP NEXT OP LI ST

*

DKD040 L *o% @R XR = ADDR OF DPL

DKDO50 MVC ~ DKDRMA( 1, @BR) , DKDRM, @R) SET CURRENT ARM POSI TI ON

M/C  DKDDPL+@BFR2( @PLNG @R), @BFR2(, @R) SAVE NEW DPL

CLI  DKDDPL+@CTRL(, @R), DKDXFF IS THI'S WAI T ONLY OPERATI ON ?
JE  DKDO8O BRANCH | F YES

M/C  $PLST3(2* @PLNG+2), $PLST2 PUSH DOAN PARM LI ST STACK

M/C  $PLST1( @PLNG+1), DKDDPL+@BFR2(, @R) MOVE LI ST TO STACK
SLC  DKDDPL+@DCNT( 1, @R) , DKDONE(, @BR) GET TRUE HDW COUNT
MZ  DKDSAV(, @R), DKDDPL+@CTRL(, @R) SAVE SI O CNTL CODE
SBF  DKDDPL+@XCTRL(, @R), X' FO' CLEAR CNTL BI TS I N DPL

e SET CURRENT DI SK ARM PCSI TI ON FOR SPECI FI ED SPI NDLE

Wi DKDO60+@pD2, DKDRVA- DKDBS2 SET UP MOVE OF ARM A

TBN  DKDDPL+@SAD(, @BR), @SPIN IS THI S SPI NDLE A SELECTED ?
JF DKDO60 BRANCH | F YES

Wi DKDO60+@pD2, DKDRVB- DKDBS2 SET UP MOVE OF ARM B

DKDO60 MVC ~ DKDRME( 1, @R), *-*(, @R)  SET CURRENT ARM PGCSI TI ON
M/C  DKDO50+@1( 1), DKDOB0+@D2 SET UP EXI T | NSTRUCTI ON

FEH CALCULATE DEVC ADDRESS

M/C  DKDDDR(1, @R), DKDDPL+@SAD(, @R) MOVE SECTOR ADDR BYTE
SBF  DKDDDR(, @R), DKDXFC MASK OUT SECTOR ADDR
SBF  DKDDPL+@DSAD(, @BR), DKDX03 MASK OUT DEVC SPEC BI TS
M/C  DKDST2( @BFR2, @R) , DKDDPL+@BFR2(, @R) SAVE LI ST FOR VERI FY
ALC  DKDDDR(1, @R), DKDDDR(, @R) DOUBLE SPI NDLE/ DI SK SPECI FI ED
ALC  DKDDDR(1, @R), DKDDDR(, @R) SHI FT SPI NDLE/ DI SK BI TS
M/C DKDL70+@1(1, @R), DKDDDR(, @R) SET DI SP TO PACK ERR RATE
CLI  DKDDPL+@CTRL(, @R), @PUT |'S FUNCTI ON A WRI TE ?
JE  DKDO70 SKI P PO NTER MODI FI CATI ON
ALC DKD170+@1(1, @R), DKDWRF(, @R) PO NT TO READ CNTL

DKDO70 ALC  DKDDDR(1, @R), DKDDDR(, @R) SHI FT SPI NDLE/ DI SK BI TS
ALC DKDDDR(1, @R), DKDADR(, @R) CALC DEVI CE ADDRESS

e EXECUTE | NI TI AL SEEK AND START DATA OPERATI ON | F DESI RED

B DKDSEE( , @BR) GO EXECUTE SEEK
B DKD160( , @BR) BRANCH TO START NEW CP | F NO
*
* ok x UPDATE CURRENT CYLI NDER PCSI TI ON
*
DKDBS2 EQU  * BASE VALUE FOR CALL SECTI ON



DKDI SK' -
ERR LOC OBJECT CODE

00D6 3C
OODA 38
00DE CO

00E2 C2
00E6 C2
00EA CO

00
04
10

01
02
FF

MCDULE PROLOG

0476
03D5
0345

0000
0000
0000

ADDR STMT

1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

SOURCE

* k%

DKDO80
DKDO90
*

* k%

DKD100
DKD110
DKD120

STATEMENT

VER 15, MOD 00 25/09/15 PACE 45

UNMASK CONSOLE | NTERRUPT AND CHECK FOR RECORDED | NTERRUPT

Wi
TBN
BT

EXIT FROM SUBROUTI NE

LA
LA
BC

$Cl MBK, *-*
$1 NDR2, SERPND
$ERLOG

* _ % @R
L
*.x X FF

RESTORE MASK STATUS
'S THERE AN ERROR TO BE LOGCGED ?
| F YES DO ERROR LOGE NG

RESTORE BASE REGQ STER
RESTORE XR
RETURN TO CALLER



DKDI SK - MODULE PROLOG

ERR LOC

OOEE
OOEE
OOEE

OOEF
OO0EF
OO0EF

00F5
00F5
00F5
00F9

00FC
00FC
00FC

00FD
00FD
00FD

OOFE
OOFE
OOFE

OOFF
OOFF
OOFF

0100
0104
0105
0107

OBJECT CODE ADDR

OOEE
OOEE

00 OOEE

O0O0EF
O0F4

000000000000 O00F4

00F5
O00OF8

00000000 OOF8
OOFB

00FC

00 00FC
00FC

00FD
FF 00FD
OOFE
00 OOFE

O0FF
A0 OOFF

0100
0103
00 0104
0301 0106
010B

STMI

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027

2029
2030
2031

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 46
ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* VORK AREAS *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
DKDSAV EQU  * LEFT BYTE OF SAVE AREA

DS Q.1 SAVE AREA FOR S| O CNTL BYTE

ORG  DKDSAV SET | NSTR COUNTER

DC XLl 00’ I NI TIALLY ZERO

*

FAx SAVE AREA FOR CURRENT DI SK PARAMETER LI ST

*

DKDDPL EQU  * LEFT BYTE OF SAVE AREA
DS CL( @PLNG PARAMETER LI ST SAVE AREA
ORG  DKDDPL SET I NI TI AL VALUE
DC XL( @PLNG) ' 00 I NI TI ALLY ZERO

FEH DI SK CONTRCL FI ELD

DKDCF1 EQU  * LEFT BYTE OF DCF
DS CL(@CFLN) DI SK CONTROL FI ELD
ORG ~ DKDCF1 SET INITI AL VALUE
DC  XL(@CFLN)' 00’ | NI TIALLY ZERO
DKDZZZ DS XL( @CFLN- 1) SAVE AREA FOR DCF
*
**x  CURRENT CYL PCS| TI ONING OF DI SK ARVB
*
DKDRVA DS CL1 PCSI TION OF SINDLE A ARM
ORG  DKDRMVA SET INITI AL VALUE
DC XLl 00’ INITIALLY AT CYL O
DKDVPS EQU DKDRVA PCSI TION OF DRIVE 1 ARM
DKDRVB DS CL1 PCSI TION OF SINDLE B ARM
ORG  DKDRMB SET INITI AL VALUE
DC XLl FF INITIALLY SET TO CAUSE RECAL.
DKDRVG DS CL1 CYL POSI TI ON FOR CURRENT DI SK
ORG  DKDRMG SET | NITAIL VALUE
DC XLl 00’ I NI TIALLY ZERO

* ok CURRENT SPI NDLE/ DI SK ADDRESS

DKDDDR DS CL1 SAVE AREA FOR DEVC ADDRESS
ORG  DKDDDR SET I NI TI AL VALUE
DC AL1( @5PI NA) SPI NDLE A ADDRESS

* ok CURRENT ERROR STATUS SAVE AREA

DKDRST EQU  * LEFT BYTE OF SNS - BYTE O
DS CL( DKDTLN) CURRENT ERROR STATUS SAVE
DKDOFT DC AL1( @HARD) H STORY LOG TYPE | NDR

DC XL2' 0301" VERI FY CONTRCL
DKDST2 DS CL( @DBFR2) SAVE AREA FOR VERI FY LI ST
*



DI SK | OCS, COVMON STORAGE AND CONSTANT AREA

ERR LOC OBJECT CODE

010C

010F
0111
0113
0115

0118

000001

0002
00F5
00AO
O0O0O0O0OFF

010C

ADDR

010C

010E
010E
0110
0112
0114
0117

0119

STMI

2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065

SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PAGE 47

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*

*

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

DKDEST
*

DKDONE
DKDRTR
DKDV\RF
DKDCFP
DKDADR
DKDECL
*

DKDSTA
*

CONSTANTS
EQU *

DC  XL3' 000001
EQU  DKDONE

DC  XL2' 0002
DC  AL2(DKDCF1)
DC  AL2( @Pl NA)
DC  XL3' 0000FF
DC  AL2(DKDEST)

START OF SEEK ZERO CYLS DCF TO
* RESET ERROR LATCH ON DRI VE 1
CONSTANT 1

ERROR RETRY DECREMENT

CNTR, FUNC CODES FOR VWRI TE OPER.
PO NTER TO DI SK CONTRCL FI ELD
DEVC ADDR OF SPI NDLE A ( FI XED)
RECAL| BRATE SEEK DCF

ADDR OF RESET ERROR DCF



DI SK | OCS, COVMON ROUTI NES

ERR LOC OBJECT CODE

011A
011D
0121
0124
0128

012C
012F
0132
0135
0139
013D
0140
0144
0148
014C
0150
0153

0157

015B
015E
0162
0166
0169

016C
0170
0174
0177
017B
017E
0181
0185

B
4F 29

0189
0000

80
19
1E
0417
00 38

22 1C
7B 29
7B 19
7C 18

0000

21 1B

22 20
22 28

ADDR STMT

00D6

00D6
0157

015B

2067
2068
2069
2070
2071
2072
2073
2074

2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091

2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114

SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PACE 48

R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
* ROUTI NE TO CHECK FOR ERRORS *
R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
DKD130 ST  DKDL50+@PL(, @R), @RR  SAVE RETURN ADDRESS
MZZ  DKDL40+@Y , @R), DKDDDR(, @R) SET DEVC ADDR IN TI O
APL  @Pl NA+@BUSY WAI T UNTI L NOT BUSY
DKD140 TIO  DKDERP, @ERR TEST FOR ERROR, BR TO RECOVERY
DKD150 B * o RETURN TO CALLER
R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
* ROUTI NE TO EXECUTE NON- SEEK |/ O OPERATI ON *
R R R I b b S S b S S S b S S S S b i S I S b S S b S S S S S b b I S b S S S b b S b b S S S S b b S b b b S S S b S b b b b S b b b
US| NG DKDBS2, @R BASE ADDR FOR DKOPER
DKD160 ST  DKDL90+@PL(, @R), @RR  SAVE RETURN ADDR
CLI  DKDDPL+@CTRL(, @R), @POS | S OPERATI ON A SEEK ?
JE  DKD190 BRANCH | F YES
LA  $PKERT-2, @R PO NT TO ERR/ RATE TABLE
DKDL70 ALC  *-*(2, @R), DKDONE(, @R) BUWP ERROR RATE COUNTER
LIO DKDDPL+@BFR2(, @R), @FDR+@P| NA LOAD DFDR
M/C  DKDCF1+@°CNT( @CFLN- 1, @R) , DKDDPL+@DCNT(, @R) SET UP DCF
M/C  DKD180+@X 1, @R) , DKDDDR(, @R) SET DEVC ADDR I N SI O
ALC DKD180+@Y 1, @R), DKDDPL+@CTRL(, @R) SET FUNC BITS IN SIO
M/C  DKD180+@1l(1, @R), DKDSAV(, @R SET SI O CNTL BYTE
DKDL80 SI O  *-*, *-* EXECUTE |/ O FUNCTI ON
DKD190 B * o RETURN TO CALLER
R R b b b L S S S S R S I S b S I S S S S b S S R R b b b b b R S S S S
* ROUTI NE TO SEEK TO TRACK SPECI FI ED | N DPL *
R R R b b b b S P b S S S b S S S S b i S I S b S S b S S S S S b b I S S b S S S b S I b b S S S b b I b b b S S b b S b S b b S b b b
US| NG DKDBS2, @R BASE ADDR FOR DSEEK
DKDSEE EQU  * ENTRY FOR NORMAL SEEK
M/C  DKDCF1+@SAD( @ADDR, @R), DKDDPL+@SAD(, @R) SET UP DCF
DKDLSK EQU  * ENTRY TO SEEK TO ALTERNATE TRACK
ST  DKD220+@P1(, @R), @RR  SAVE RETURN ADDRESS
M/C  DKDCF1+@PCNT( 1, @R), DKDCF1+@CYL(, @R) SET UP CYL CALC
SLC  DKDCF1+@CNT(1, @R), DKDRMX , @R) SUB DI SK ARM POSI TI ON
SBN  DKDCF1+@SAD(, @R), @CYM/ SET Bl T FOR FORWARD MOVENMENT
JNL  DKD200 BRANCH | F FORWARD MOVEMENT
*
M/C  DKDCF1+@PCNT(1, @R), DKDRME, @R) REVERSE SUBTRACT ORDER
SLC  DKDCF1+@CNT( 1, @R), DKDCF1+@CYL(, @R) CALC CYL DI FF
SBF  DKDCF1+@SAD(, @R), @CYMW SET BI T FOR REVERSE MOVEMENT
DKD200 MVC  DKD210+@X 1, @R), DKDDDR(, @R) SET DEVC ADDRI N S| O SEEK
LIO DKDCFP(, @R), @Pl| NA+@FCR LOAD DFCR
DKD210 SI O  @BKCTL, @SEEK EXECUTE SEEK
M/C  DKDRME 1, @R), DKDCF1+@CYL(, @R) SET NEW ARM PGS TI ON
DKD220 B * ok RETURN TO CALLER
*



DKDI SK' -
ERR LOC OBJECT CODE

0189
018D
0191
0194

0197
019B

019F
01A2
01A5
01A8
01AC
01AF
01B2

01B5
01B9
01BC
01BF
01C2

ERP SECTI ON

BC 29
BF 29

2D
25 22
01F4

01E5
2A

2B
9C

ADDR

00D6
0189

019B

STMI' SOURCE STATEMENT

2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149

VER 15, MOD 00 25/09/15 PAGE 49

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

TH'S ROUTI NE SENSES THE ERROR BI TS. | F AN UNSAFE CONDI TION | S
DETERM NED, DKUNSF | S CALLED TO EXECUTE THE HARD HALT.

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

*
*

DKDERP
DKD230
DKD240
*

DKD250
DKD265

*
* * %
*

DKD270

* k%

USI NG
EQU
MZZ
MZZ

SNS
SNS

wWwC

EQU
LA

DKDBS2, @R CALL SECTI ON BASE VALUE
* ENTRY TO ERP SECTI ON
DKD230+@Y , @R) , DKDDDR(, @R) SET DEVI CE ADDR | N 1ST SNS

DKD240+@Y , @BR) , DKDDDR(, @BR) SET DEVI CE ADDR | N 2ND SNS
DKDRST+@5NSB1(, @R) , @VST1 SENSE BYTES 0 & 1
DKDRST+@BNSB3( , @BR) , @VST2 SENSE BYTES 2 & 3

DKDZZZ( @GADDR+1, @R) , DKDCF1+@OCNT(, @R) SAVE DCF | NFO
* ENTRY TO SKI P ERROR LOG SET UP

DKDBS1, @XR SET BASE REG FOR ERP

BRANCH TO PROCESS ERROR

TBN
JT
TBN
BT
TBN
JT
TBF

BF
TBN
JT
TBN
JT

ERROR

DKDRST( , @R) , @EREQ EQUI PMENT CHECK ?

DKDAC2 DO ACTION 2 | F YES
DKDRST(, @R), @ERI N | NTERVENTI ON REQUI RED ?
DKDACS DO ACTION 8 | F YES
DKDRST+@5NSB1(, @R) , @VRUN OVERRUN ?

DKDACA DO ACTION 4 | F YES

DKDRST( , @R) , @ERNR+@ERTC+@ERD2+@FERMA NO RCD FND,
* TRK COND CHK, M SSI NG ADDR
* MARK OR DATA CHK ?

DKDACA DO ACTION 4 | F YES
DKDRST(, @BR) , @ERSC SEEK CHECK ?
DKDAC6 DO ACTION 6 | F YES
DKDRST+@5NSB1(, @R) , @GXERCE CYLI NDER END ?
DKDACS DO ACTION 5 | F YES

UNRECOGNI ZABLE - FALL THROUGH TO DO ACTI ON 1

*
*



DKDI SK' -

ACTION 1 -

ERR LOC OBJECT CODE

01C5 3A 20
01C 71 A6
01CC F3 A0
01CF 7C 00
01D2 F2 87
01D5 CO 87

ERP SECTI ON
ADDR STMI SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 50

2151 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b

2152 * ACTION 1 - HARD ERROR ROUTI NE *

2153 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
01C5 2154 DKDACL EQU * ENTRY TO DO ACTI ON 1

2155 DKD280 SBN  $I O ND, $HRDER SET HARD ERROR | NDI CATOR

2156 LIO DKDSTA(, @R), @Pl| NA+@FCR LOAD DFCR W TH SEEK 0 CYLS DCF

2157 SIO  @KCTL, @SEEK+@5P! NA RESET ERROR LATCH

2158 M/ DKDDPL+@CTRL(, @R), @PCS | NSURE NO VERI FY OPERATI ON

2159 J DKD295 SETUP ERROR ENTRY

2160 DKD290 B $ERLOG GO LOG ERROR AND HALT

2161 *



DKDI SK - ACTION 2 -
ERR LOC OBJECT CODE

01D9 9F 00 F9 38
01DD CO 81 0337
01El1 CO 87 02FD

ERP
ADDR

00D6
01D9

SECTI ON
STMI SOURCE STATENMENT VER 15, MOD 00 25/09/15 PAGE 51

2163 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
2164 * ACTION 2 - RETRY OPERATI ON ONCE *
2165 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
2166 US| NG DKDBS2, @R CALL SECTI ON BASE VALUE

2167 DKDAC2 EQU * ENTRY TO DO ACTI ON 2

2168 SLC  DKDERT- DKDBS1( 1, @R) , DKDRTR(, @R) DECR EQUI P CHECK RETRY
2169 BZ  DKDNSF DO HARD EQUI PMENT CHECK ERROR
2170 DKD295 B DKD410 GO RETRY OPERATI ON

2171 *



DKDI SK - ACTION 4 - ERP SECTI ON

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 52
2173 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2174 * ACTION 4 - NO RECORD FOUND / TRACK CONDI TI ON CHECK *
2175 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
01F4 2176 USI NG DKDBS1, @XR CALL SECTI ON BASE VALUE
01E5 2177 DKDACA EQU  * ENTRY TO DO ACTI ON 4
01E5 9C 01 F2 21 2178 MV/C  DKDSAD( @ADDR, @XR) , DKDCF1+@PSAD- DKDBS2( , @BR)
01E9 9C 03 ED 22 2179 MWC  DKDCF2+@PCNT( @XCFLN, @XR) , DKDCF1+@°CNT(, @BR) SAVE PCF
01ED 9C 00 01 29 2180 M/C  DKD300+@) 1, @XR), DKDDDR- DKDBS2(, @BR) SET DEVI CE ADDR
01F1 BA 01 01 2181 SBN  DKD300+@) , @XR) , @PREAD SET READ I D FUNCTION BI T
01F4 2182 DKDBS1 EQU  * BASE VALUE FOR ERP (XR)
01F4 F3 00 01 2183 DKD300 SIO @CRID, *-* READ | D
01F7 98 00 OB 29 2184 MZZ DKD310+@) , @XR) , DKDDDR- DKDBS2(, @BR) SET SPI NDLE ADDR I N TI O
01FB F1 A2 00 2185 APL @5P1I NA+@BUSY VWAI' T FOR OPERATI ON COMPLETI ON
O1FE E1 00 B8 2186 DKD310 TI O DKDAC7(, @R), @ERR JUW TO ACTI ON 7 ON ERROR
0201 9C 01 F4 21 2187 M/C  DKDDSV( @ADDR, @XR) , DKDCF1+@PSAD- DKDBS2(, @BR) SAVE CURRENT
2188 * * DI SK ADDRESS
0205 BB 7F F2 2189 SBF DKDSAD( , @XR) , DKDX7F SET SECTOR BI TS OFF
0208 BB 7F F4 2190 SBF DKDDSV(, @XR) , DKDX7F SET SECTOR BI TS OFF
020B AD 01 F2 F4 2191 CLC  DKDSAD( @ADDR, @XR), DKDDSV(, @R) |S TH S THE CORRECT TRK ?
020F F2 81 9A 2192 JE DKDACY DO ACTION 7 | F YES
0212 BO A4 F6 2193 SNS  DKDFDR(, @XR), @PI NA+@FDR SENSE DATA ADDR
0215 5D 00 1C 22 2194 CLC DKDDPL+@DCNT(1, @R), DKDCF1+@PCNT(, @R) 1ST SECTOR ERROR ?
0219 F2 81 12 2195 JE DKD320 JUW | F YES
021C 5E 00 22 38 2196 ALC DKDCF1+@PCNT(1, @R), DKDONE(, @R) GET SECTOR COUNT
0220 9E 00 ED 38 2197 ALC  DKDCF2+@PCNT( 1, @XR), DKDONE(, @R) GET SAVED COUNT TOO
0224 7D 02 19 2198 CLI DKDDPL+@DCTRL(, @R) , @)PUT WRI TE OPERATI ON ?
0227 F2 81 04 2199 JE DKD320 JUW | F YES
022A 9F 00 F5 38 2200 SLC DKDFDR-1(1, @XR), DKDONE(, @R) DECREMENT DATA ADDR 1 SCTR
022E AD 01 EB EF 2201 DKD320 CLC  DKDCF2+@PCYL( 2, @XR), DKDCF3+@CYL(, @(R) CHECK | F LAST
2202 * * OPERATI ON WAS FOR ALTERNATE
2203 * * ON CORRECT CYLI NDER
0232 F2 01 11 2204 JNE  DKD330 JUW | F NO
0235 AD 01 FO F2 2205 CLC  DKDCF3+@PSAD( 2, @XR) , DKDSAD(, @XR) DI D HEAD SW TCH OCCURE ?
0239 F2 81 OA 2206 JE DKD330 JUW | F NOT
023C 6C 01 1E F6 2207 M/C  DKDDPL+@BFR2( @CADDR, @R), DKDFDR(, @XR) SET NEXT DATA ADDR
0240 7C 01 1F 2208 Wi DKDCF1+@PFLAG , @R), @G\LTFL SET ALTERNATE | NDI CATOR
0243 F2 87 2B 2209 J DKD345 DO ACTI ON 5
2210 *
2211 *** CHECK FOR DEFECTI VE TRACK
2212 *
0246 7D 02 1F 2213 DKD330 CLI DKDCF1+@PFLAG DKDBS2(, @R) , @EFLG | S TRACK DEFECTI VE ?
0249 F2 01 42 2214 JNE  DKDAC6 | F NO, DO ACTION 6
024C 7C 01 1F 2215 Wi DKDCF1+@PFLAG DKDBS2(, @R) , GALTFL SET FLAG FOR ALTERNATE
024F DO 87 85 2216 B DKDLSK- DKDBS2( , @R) SEEK TO ALTERNATE
0252 6C 02 1C ED 2217 M/C  DKDDPL+@PCNT- DKDBS2( @)ADDR+1, @BR) , DKDCF2+@PCNT(, @XR) SET
2218 * * UP NEW PARM LI ST
0256 AC 01 FO F2 2219 M/C  DKDCF3+@PSAD( @ADDR, @XR) , DKDSAD(, @XR) SAVE ORI G NAL DADDR
025A 6C 01 1E F6 2220 M/C  DKDDPL+@BFR2( @CADDR, @R), DKDFDR(, @XR) SET NEXT DATA ADDR
025E F2 87 CC 2221 J DKD430 GO RETRY W TH ALTERNATE TRACK
2222 *



DKDI SK' -
ERR LOC OBJECT CODE

0261
0264
0268
026B
026E
0271

0275
0278
027C
027F
0282
0285
0288
028B

ACTION 5 -

35

22

F8

ERP
ADDR

00D6
0261

SECTI ON

STMI SOURCE STATENMENT VER 15, MOD 00 25/09/15 PAGE 53

2224 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
2225 * ACTION 5 - END OF CYLI NDER PROCESSI NG *
2226 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
2227 US| NG DKDBS2, @R CALL SECTI ON BASE VALUE

2228 DKDACS EQU * ENTRY TO DO ACTI ON 5

2229 SNS  DKDDPL+@BFR2(, @R), @PI NA+@FDR  SET NEXT DATA ADDRESS
2230 CLC  DKDDPL+@BFR2( 1, @R), DKDST2(, @R) OPERATI ON COVPLETE ?
2231 JNE  DKDACY NO, DO ACTI ON 7

2232 TBN  DKDCF1+@SAD(, @R) , DKDETR END OF TRACK ?

2233 JF  DKDACY NO, DO ACTI ON 7

2234 DKD345 MVC  DKDDPL+@CNT( 1, @R) , DKDCF1+@CNT(, @R) SET LI ST COUNT
2235 * * FROM DCF

2236 SBF  DKDDPL+@SAD(, @BR), DKDX7F SET SECTOR BI TS OFF

2237 DKD350 ALC  DKDDPL+@SAD( @ADDR, @BR) , DKDDSW DKDBSL(, @R) BUMP TRACK
2238 CLI  DKDCF1+@FLAG , @R), G\LTFL ALTERNATE TRACK OPERATI ON ?
2239 JE  DKD360 JUWP | F YES

2240 TBN  DKDDPL+@SAD(, @R), DKDX80 |'S THI S START OF NEW CYL| NDER ?
2241 BT  DKD350- DKDBS1(, @R) BRANCH | F NO

2242 DKD360 MVI  DKDCF1+@FLAG, @R), @IORFL SET FLAG FOR NORVAL OPERATI ON
2243 J DKD420 GO FI NI SH OPERATI ON

2244 *



DKDI SK' -

ACTION 6 -

ERR LOC OBJECT CODE

028E
0292
0295
0299
029D
02A0
02A3
02A6
02A9

ERP
ADDR

SECTI ON
STMI SOURCE STATENMENT VER 15, MOD 00 25/09/15 PAGE 54

2246 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
2247 * ACTION 6 - RESEEK TO DESI RED TRACK *
2248 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
2249 US| NG DKDBS1, @R CALL SECTI ON BASE VALUE

2250 DKDAC6 EQU  * ENTRY TO DO ACTI ON 6

2251 SLC  DKDKRT(1, @R), DKDRTR- DKDBS2(, @R) DECR RESEEK COUNT

2252 JZ  DKD390 DO ACTION 1 | F NO MORE TRI ES
2253 MZZ  DKD370+@Y , @XR) , DKDDDR- DKDBS2(, @R) SET DEVC ADDRESS
2254 M/C  DKDCF1+@PCNT- DKDBS2( DKDAO3, @BR) , DKDECL- DKDBS2(, @BR)

2255 DKD370 SIO  @KCTL, @SEEK RECALI BRATE SEEK

2256 M/  DKDRMG DKDBS2(, @R), @ERO SET ARM PCSI TI ON TO ZERO

2257 CLI  DKDDPL+@DCTRL- DKDBS2(, @R) , @PCS SEEK ONLY ?

2258 JE  DKD410 | F YES GO RETRY SEEK

2259 B DKDSEE- DKDBS2( , @R) SEEK TO ORI G NAL CYLI NDER

2260 *



DKDI SK' -

ACTION 7 -

ERR LOC OBJECT CODE

02AC
02AF

02B2
02B5

02B8

02BC
02C0

02C4
02C8
02CB

02CF
0203
02D6
02DB

7D
F2

7D
F2

5C

5C
SF

9F
F2

01
01

03
01

04

01
00

19
12

7C
17

1E 35

19 3A
65 3A

ERP
ADDR

01F4
02AC

SECTI ON

STMI' SOURCE STATEMENT

2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297

VER 15, MOD 00 25/09/15 PACE 55

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*

ACTION 7 - RETRY READ/ WRI TE OPERATI ON *

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

DKDACY

* * %

DKD380
DKD390
*

* * %

DKD400

USI NG DKDBS1, @XR CALL SECTI ON BASE VALUE
EQU * ENTRY TO DO ACTI ON 7

CLI DKDDPL+@DCTRL- DKDBS2(, @R) , @READ IS IT A READ OP ?
JNE  DKD380 JUW | F NO

RETRY READ/ VERI FY OPERATI ON

CHECK FOR VERI FY OPERATI ON

CLI DKD180+@1- DKDBS2(, @R), @VERY 1S TH'S A VERIFY OP ?
JNE  DKD400 JUWP | F NO

SET RETRY OF WRI TE- VERI FY OPERATI ON
M/C  DKDDPL+@DBFR2- DKDBS2( @BFR2, @BR) , DKDST2- DKDBS2(, @R)  SET

* FUNCTI ON AND LI ST FOR REWRI TE
M/C  DKDDPL+@DCTRL- DKDBS2( 2, @BR) , DKDWRF- DKDBS2(, @R) SET WRI TE
SLC DKD170+@1(1, @BR), DKDWRF(, @R) PO NT TO WRI TE COUNTER
RETRY WRI TE OPERATI ON
SLC  DKDRRT(1, @GXR), DKDRTR- DKDBS2(, @R) DECR WRI TE RETRY COUNTER
JNZ  DKD410 RETRY | F MORE ALLOWED
B DKD280 OTHERW SE DO ACTI ON 1
RETRY READ OPERATI ON

SLC  DKDDRT(1, @R), DKDRTR- DKDBS2(, @8R) DECR READ RETRY CNTR

JNZ  DKD410 RETRY | F MORE ALLOWED
M/C  DKDDRT(1, @R), DKDDCT RESET READ RETRY COUNTER
B DKDACS( , @XR) DO ACTI ON 6



ERR

ERP SECTI ON - CONSTANTS

LOC OBJECT CODE

02DE
02E2
02E3
02E5
02E/
02E9
02EB

02ED

02F2
02F3
02F4
02F5
02F6

01

0080

ADDR

0003
02DE
02El
02E2
02E4
02E6
02ES8
02EA
02EC

0005
02F1

02F1
02F0
02EF
02EE
02ED

02F2
02F3
02F4
02F5
02F6
02F6

AND EQUATES

STMI

2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 56

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* STORAGE AND CONSTANT AREAS *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
*xx  ACTION 4 STORAGE AREAS
*
DKDAO3 EQU  @ADDR+1 LENGTH OF C, S, AND N BYTES
DKDCF2 EQU  * START OF SAVE DCF

DS  CL4 SAVED DCF
DKDCF3 DC  AL1( @LTFL) ALTERNATE TRACK FLAG BYTE

DS Q.2 C AND S DCF BYTES
DKDSAD DS~ CL2 SAVE AREA FOR C AND S BYTES
DKDDSV DS CL( @ADDR) DI SK ADDRESS SAVE AREA
DKDFDR DS CL( @ADDR) SAVE AREA FOR DFDR DATA ADDRESS
DKDDSW DC ~ XL2' 0080’ | NCREMENT VALUE TO NEXT TRACK
*

* ok k ERROR RETRY COUNTERS
*

DKDOCT EQU 5

DKDTCT DS CL( DKDOCT)

*

NO. ERROR RETRY COUNTERS
ERROR RETRY COUNTERS

READ RETRY COUNT
WRI TE RETRY COUNT
SEEK RETRY COUNT
TRACK CONDI TI ON CHECK COUNT
EQUI PMENT CHECK RETRY COUNT

DKDDRT EQU  DKDTCT
DKDRRT EQU  DKDDRT- 1
DKDKRT EQU  DKDRRT- 1
DKDCRT EQU  DKDKRT- 1
DKDERT EQU  DKDCRT- 1
*

* ok ERROR RETRY | NI TI AL VALUES

*
DC AL1( DKDCNE) I NI TI AL EQ CHECK RETRY COUNT
DC AL1( DKDCCE) I NI TI AL TRK COND CHK RETRY COUNT
DC AL1( DKDKCE) I NI TI AL SEEK RETRY COUNT
DC AL1( DKDRCE) I NI TI AL WRI TE RETRY COUNT
DKDDCT DC AL1( DKDDCE) | NI TI AL READ RETRY COUNT
DKDNIT EQU  *-1 | NI TI AL ERROR COUNT FI ELD
*



DKDI SK' -

ACTION 8 - ERP

ERR LOC OBJECT CODE ADDR

02F7
02FA

02FD
0301
0304
0307

030A
030E
0311

0314
0318
031C

0320
0323
0326
032A
032D
0330
0333

7C
F2

00
87

00D6
02F7
28
36

6F 7C

74 2E

77 25

74 38

SECTI ON

STMI SOURCE STATENMENT VER 15, MOD 00 25/09/15 PAGE 57

2336 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
2337 * ACTION 8 - | NTERVENTI ON REQUI RED *
2338 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
2339 US| NG DKDBS2, @R CALL SECTI ON BASE VALUE

2340 DKDAC8 EQU * ENTRY TO DO ACTI ON 8

2341 M/  DKDRVMG DKDBS2(, @R), @ZERO RESET CYL PGSI TI ON TO ZERO

2342 J DKD440 RETURN TO CALL SECTI ON

2343 *

2344 *** RETRY ORI G NAL OPERATI ON

2345 *

2346 DKD410 LA  $NUCBS, @R PO NT XR TO COVMUNI CATI ON AREA
2347 TBN  $I NDR2- SNUCBS(, @XR) , SERPND+$DKERR ERROR ENTRY SET UP ?
2348 JT  DKD415 | F YES, DON T REDO

2349 SBN  $I NDR2- $NUCBS(, @XR) , SERPND+$DKERR  SET ERROR | NDR

2350 *

2351 M/C  $HI STE- $NUCBS+@1ISTQR( 2, @R) , DKD180+@1(, @R) OPER SI O Q+R
2352 TBN  DKDRST(, @R) , @ERSC WAS ERROR A SEEK CHECK ?

2353 JF DKD412 BRANCH | F NO

2354 *

2355 M/C  $HI STE- $NUCBS+@1ISTQR( 2, @R) , DKD210+@1(, @R) SEEK SI O Q+R
2356 DKD412 MVC  $HI STE- $NUCBS+#HI SCT( DKDTLN+1, @R) , DKDOFT(, @R) SENSE TYPE
2357 M/C  $HI STE- $NUCBS+#HI STN( 3, @R) , DKDZZZ(, @R) MOVE ADDR TO LOG
2358 *

2359 DKD415 TBN  $1 O ND- $NUCBS(, @R), $HRDER IS TH'S A HARD ERROR ?

2360 BT  DKD290(, @R YES, GO LOG ERROR AND HALT

2361 ALC  $HI STE- $NUCBS+#HI SCT( 1, @R) , DKDONE(, @R) BUVP OBR ENTRI ES
2362 DKD420 B DKDSEE( , @BR) SEEK TO DESI RED TRACK

2363 DKD430 B DKD160( , @BR) START |/ O OPERATI ON

2364 B DKD130( , @BR) WAI T AND CHECK FOR ERRORS

2365 DKD440 B DKD025 RETURN TO CALL SECTI ON

2366 *



ERR

DKDI SK - DI SK UNSAFE ROUTI NE

LOC OBJECT CODE ADDR

00D6

0337
0337 75 08 2D

033A
033A FO 033A
033B 1850 033C
033D GO 87 033A

0341

STMI SOURCE STATENMENT VER 15, MOD 00 25/09/15 PAGE 58

2368 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
2369 * TH'S ROUTI NE |'S EXECUTED | F THE DI SK |'S FOUND UNSAFE. *
2370 * | T WLL HALT | NDI CATING TO THE OPERATOR THAT AN UNSAFE *
2371 * CONDI TI ON | S PRESENT. WHEN THE OPERATOR PRESSES - START-, *
2372 * BYTE 3 OF THE SENSE DATA WLL BE DI SPLAYED. *
2373 R R R b b b b S b S S S b S S S b b i S b S S S S b S S S S S b S I S S b S S b S S b S b S S S b S S b b b S S b b S b b b b b b b b
2374 US| NG DKDBS2, @R WORK AREA BASE VALUE

2375 DKDNSF EQU  * ENTRY TO UNSAFE ROUTI NE

2376 L DKDRST+@NSB3(, @R) , @ARR DI SPLAY SENSE BYTES | N ARR

2377 *KD450 $HPL CODE- @HUNSF HARD DI SK UNSAFE ERROR
*

2378+DKD450 EQU

2379+ DC XL1' FO' | NLI NE HPL | NSTRUCTI ON
2380+ DC AL2( @GHUNSF) HALT CODE

2381 B DKD450 SORRY, HARD HALT

2382 *

2383 DKDND EQU  * END OF DI SK | OCS

2384 *



NERLOG - MODULE PROLOG

ERR LOC OBJECT CODE

ADDR STMT

2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 59

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* *
* 5703-XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPYRI GHT NOTICE 120- 2083 *
* *
E R R S S S S S S S S I S S S S S S b S S S b S S S S I S b S I S S S S I b S S b S
* STATUS *
* VERSION 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * NERLOG |'S DI VI DED | NTO TWO SECTI ONS: A CORE RESI DENT | NTERFACE

VWH CH SAVES AND RESTORES AN AREA OF CORE AND LOADS AND EXECUTES
THE OVERLAY; AN OVERLAY SECTI ON WH CH UPDATES THE ERROR LOGS
AND | NDI VI DUAL VOLUME STATI STI CS

* NERLOG UPDATES THE OBR AND SDR ERROR LOGS.

* | F AN UNRECOVERABLE |/ 0O ERROR OCCURS, A HARD HALT | S GENERATED
W TH A CORRESPONDI NG DEVI CE CODE

* NERLOG SAVES DKDI SK STATUS SO THAT |I'T MAY RE- ENTER THE | OCS FOR
| T"'S FUNCTI ONS.

ENTRY PO NTS
NERLOG
A SINGLE ENTRY PO NT ( REFERENCED $ERLOG) | S PROVI DED FOR LOGGE NG
ALL I/0O ERRORS. NERLOG | S ALWAYS CALLED BY DKDI SK. OTHER | OCS
REQUI RI NG ERROR LOGGE NG MUST CALL DKDI SK W TH THE | NDI CATOR
$ERPND SET TO | NDI CATE AN ERRCR | S PENDI NG

| NPUT
| NPUT TAKE THE FORM OF AN OBR ENTRY PLACED AT $H STE AND THE
NUCLEUS | NDI CATORS $ERPND, | NDI CATI NG AN ENTRY |'S PENDI NG AND
$HRDER | F THE ERROR WAS UNRECOVERABLE

QUTPUT
TEMPORARY ERRORS ARE LOGGED, SYSTEM STATUS RESTORED, AND NORMAL
EXECUTI ON CONTI NUED. HARD ERRORS ARE LOGGED AND A HARD HALT,
W TH APPROPRI ATE HALT CCDE, EXECUTED

EXITS, NORVAL
NORVAL EXIT IS TO THE PROGRAM CALLI NG DKDI SK UNLESS A HARD |1/0
ERROR OCCURRED. IN TH S CASE, A HARD HALT | S EXECUTED

EXITS, ERROR

| F AN UNRECOVERABLE DI SK ERROR OCCURS VWHI LE LOGGE NG, A SPECI AL
HARD HALT IS EXECUTED. RE-IPL IS THE ONLY RECOVERY

TABLES/ WORK AREAS
A 14 BYTES TABLE IS USED FOR DETERM NI NG THE HALT CODE FOR HARD
| /O ERRORS. EACH ENTRY I N THE TABLE CONSI STS OF A ONY BYTE DEVI CE*
CODE FOLLOWED BY A ONE BYTE HALT CODE. THE DEVI CE CODE | S SCANNED*
AND A MATCH RESULTS IN THE HALT CODE BEI NG MOVED TO THE CONTROL
BYTE OF A HPL | NSTRUCTI ON.

E o R B B R R B I S . N I N T I R T

RELOCATABLE
CORE RESI DENT W TH OVERLAY

b I R R B R R T R R I S R S I R R N I . N T R I N R T R

*
*
*
ATTRI BUTES *
*
*
*



NERLOG - MODULE PROLOG

ERR LOC OBJECT CODE

ADDR STMT

2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 60
* CHARACTER CODE DEPENDENCY

* NA

*

* NOTES

*  ERROR PROCEDURES

THE HARD ERROR EXIT I N DKDI SK I'S MODI FI ED TO CAUSE A BRANCH
TO A SPECI AL HARD HALT I N NERLOG. AN UNRECOVERABLE DI SK ERROR
VWH LE LOGE NG RESULTS IN TH S HALT.

REG STER USAGE
| NDEX REG 1 (@R) | S USED FOR BASE ADDRESSI NG | NDEX REG 2 (XR)
| S USED FOR | NDEXI NG THE ERROR LOGS.

SAVED/ RESTORED AREAS
FI VE SECTORS OF CORE BEG NNI NG AT THE CORE LOCATI ON X 0700" ARE
SAVED I N THE UNUSED SDR/ OBR AREA ON THE REMOVABLE DI SK ON
DRIVE 1. THE OVERLAY PORTION IS BOUGHT | NTO THI S AREA
UPON COVPLETI ON OF ERROR LOGGE NG THESE SECTORS ARE RESTORED

X% 3k % X X 3k X X X X X X X %

*
*
*
*
*
*
*
*
*
*
*
*
*
*
* MCDI FI CATI ON CONSI DERATI ONS

* NERLOG SAVES THE EXI T VALUES OF DKDI SK SO THAT | T MAY RE- ENTER
* THE | OCS. CARE SHOULD BE TAKEN VWHEN MODI FI NG El THER DKDI SK

* OR NERLOG SO THAT THE | NTERFACI NG IS NOT DI STURBED

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

REQUI RED MODULES
@YSEQ - CENERAL SYSTEM EQUATES
@GHONEQ - HARDWARE VALUE EQUATES
@ XDEQ - NUCLEUS LOCATI ON EQUATES.
@HLTEQ - HALT | NDI CATOR EQUATES.
@CYOEQ - CYLI NDER ZERO EQUATES.
@CANEQ - TRANSCI ENT LOCATI ON EQUATES
@VOLQ - VOLUME LABEL EQUATES
DKDI SK - DI SK | OCS

OTHER
NONE

¥k k¥ X o 3k ¥ X E 3k ¥ X X %k X X X X X X X F

IR b Sk Sk R R R R b bk kS R R R ARk Sk S S b b b b R R IR R R b b b Sk Sk S R SRR b b bk Sk b S



NERLOG -
ERR LOC OBJECT CODE

0345

0345
034A
034D
0353
0356
0359
035D
0360
0363
0367
0369
036D
036F
0373
0375

0379
037D
037F
0383
0385
0389
038F
0392

039E
039F
03A1

03A5
03A7

0C 01

F2 90

Co 87
07D9

Co 87
057F

3C 10
0C 01
F3 10

FO
1844
Co 87

039E
0345

| / O ERROR LOGGE NG | NTERFACE

039D 17

09
0108

0025
0025

0O0DF
0108

039E

03A6

03A8

ADDR STMI' SOURCE STATEMENT

000C
00D6
0345

0368
036E
0374

0379

037E

0384

039D

039E

039E
03A0

03A6
03A8

03A9

2482
2483
2484
2485
2486
2487
2488
2489
2490
2491

2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524

2526
2527
2528
2529+
2530+
2531

2533
2534
2535
2536
2537+

VER 15, MOD 00 25/09/15 PAGE 61

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

TH' S | NTERFACE SAVES ALL PERTI NET DATA REQUI RED FOR DKDI SK
| T CALLS DKDI SK TO SAVE 5 SECTORS OF CORE ON CYL O.
NBLOAD | S THEN CALLED TO EXECUTE THE ERROR LOGE NG OVERLAY.
UPON COVPLETI ON OF ERROR LOGGE NG, CORE AND DKDI SK ARE RESTORED

R R b b b Sk R R R R b Sk R R R R b Rk Ik kb b b Sk kR R R b b b Sk S b I R b kI S

* % 3k ¥ X Xk ¥ X

EXECUTI ON ADDRESS

LENGTH OF 3 4-BYTE | NSTRUCTI ONS
DKDI SK BASE VALUE

ENTRY TO LOG AN ERROR

NERTRN( NERCDE) , DKD120+@P1(, @R) SAVE DI SK RETURN + REGS

NOP BRANCH TO NERLOG

DKD290+@DP1( @ADDR) , NERHRD SET HARD ERROR BRANCH

DI SABLE KB | NTERRUPTS

VWAI' T FOR PRI NTER

| S DATA RECORDER ON SYSTEM ?
SKIP WAI'T | F NOT

WAI' T ON DATA RECORDER

WRI TE CORE TO SAVE AREA

DPL ADDRESS

LOAD + EXEC OVERLAY AT X 0700
DPL ADDRESS

WAI'T FOR OP COVPLETI ON

WAI' T DPL ADDRESS

EXECUTE ERROR LOGE NG

e RETURN | S MADE HERE FROM OVERLAY AFTER STARTI NG RESTORE CORE OP

*  NERLOG
*
*
* RE- ENTRY.
*
*
* TO ORI G NAL VALUES.
* NERLOG
*
ORG  $ERLOG
NERCDE EQU  3*4
US| NG DKDBS2, @R
NERLOG EQU  *
MVC
M/ DKDO90+@X , @BR), @G\OP
MVC
SIO NERDSL, @GXEYBD
APL  @BUSY
TBN  $I O ND, $DTRDR
JF NERO50
APL  @Z37B
NERO50 B $DI SKN
DC  AL2( NERWRT)
B $DI SKN
DC  AL2( NEROWL)
B $DI SKN
DC  AL2($WAI TF)
B NEROVR
*
*
NERLOO EQU  *
B $DI SKN
DC  AL2(NERSTR)
B $DI SKN
DC  AL2($WAI TF)
M/ DKDO90+@ @BT
MVC
SIO  NERENL, @EYBD
NERTRN DS CL( NERCDE)
*
NERHLT EQU  *
*
* $HPL CODE- @LOGE
DC XLl FO'
DC  AL2( @LLOGE)
B NERHLT
NERHRD DC  AL2( NERHLT)
NERLGA DC  AL2($ERLOG)
*
* ERWRT $DPL
NERWRT EQU  *

RETURN PO NT FROM OVERLAY
START CORE RESTORE

DPL ADDRESS

WAI'T FOR OP COVPLETI ON
WAI' T DPL ADDRESS

RESTORE NERLOG BRANCH

DKD290+@DP1( @CADDR) , NERLGA RESTORE HARD ERROR BRANCH

ENABLE KB | NTERRUPTS
EXECUTE OLD DKDI SK REG STER
* RESTORE AND RETURN BRANCH

ENTRY TO HARD ERROR ON ERROR
* LOGE NG

HARD DI SK ERROR VWHI LE LOGGE NG
| NLI NE HPL | NSTRUCTI ON

HALT CODE

SORRY, HARD ERROR

ADDRESS OF HARD ERROR ROUTI NE
ADDRESS OF ENTRY TO NERLOG

FUNC- @PUT, DADDR- #CORSV, CNT- #@CCORS, CADDR- $$KLD2

DI SK PARAMETER LI ST



NERLOG - |/ 0O ERROR LOGGE NG | NTERFACE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 62
03A9 02 03A9 2538+ DC AL1( @PUT) REQUESTED FUNCTI ON
03AA 0010 03AB 2539+ DC AL2( #CORSV) Dl SK ADDRESS
03AC 05 03AC 2540+ DC AL1( #@CORS) SECTOR COUNT
03AD 0700 03AE 2541+ DC AL2( $$KLD2) BUFFER ADDRESS

2542+*** END OF EXPANSI ON ***
2543 *
2544 *EROVL $DPL FUNGC- @CGET, DADDR- #NEROV, CNT- #@NERO, CADDR- $$KLD2
03AF 2545+NEROVL EQU  * DI SK PARAMETER LI ST
03AF 01 03AF 2546+ DC AL1( @GET) REQUESTED FUNCTI ON
03B0 009C 03B1 2547+ DC AL2( #NEROV) DI SK ADDRESS
03B2 03 03B2 2548+ DC AL1( #@\NERO) SECTOR COUNT
03B3 0700 03B4 2549+ DC AL2( $$KLD2) BUFFER ADDRESS
2550+*** END OF EXPANSI ON ***
0000 2552 NERDSL EQU X 00 DI SABLE | NTERRUPTS CNTL
0002 2553 NERENL EQU X 02 ENABLE | NTERRUPTS CNTL
2554 *



NUCLEUS - PERMANENT STORAGE AND CONSTANT AREAS

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 63
2556 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2557 * PERVANENT SYSTEM STORAGE AREAS *
2558 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
03C0 2559 ORG  $NUCBS SET LOCATI ON COUNTER
03C0 2560 NNUCBS EQU  * START OF COMVUNI CATI ON AREA
03C0 03C0 2561 NRVRGN DS CL1 SOFTWARE RI GHT MARG N VALUE
03C0 2562 oRG *-1 SET I NI TI AL VALUE FOR RI GHT MG
03C0 DC 03C0 2563 DC I L1" 220' *
03C1 03C1 2564 NLMRGN DS CL1 SOFTWARE LEFT MARG N VALUE
03C1 2565 oRG *-1 SET I NI TIAL VALUE FOR LEFT MG
03C1 00 03C1 2566 DC | L1" 00 *
2567 *
03C2 03C2 2568 NPRPOS DS CL1 PRI NTER POSI TI ON WORK AREA
03C2 2569 oRG *-1 SET I NI TI AL PRI NTER PCSI Tl ON
03C2 00 03C2 2570 DC | L1" 00 *
2571 *
03C3 03C3 2572 NKEYCD DS CL1 | NPUT SOURCE | NDI CATOR
03C3 2573 oRG *-1 INITIALI ZE | T FOR
03C3 00 03C3 2574 DC | L1" 00 * KEYBOARD | NPUT
2575 *
2576 *** REG STER SAVE AREAS FOR CONSOLE | NTERRUPT ROUTI NE
2577 *
034 03C5 2578 NBRSAV DS CL( @GREQL) BASE REG SAVE AREA
03C6 03C7 2579 NXRSAV DS CL( @GREQL) OTHER | NDEX REG SAVE AREA
2580 *
03C8 03CB 2581 NTABLN DS CL4 AUTOVATI C LI NE NUMBER TO BE
03C8 2582 oRG *-4 * I NSERTED | F TAB KEY | S FI RST
03C8 FOF1FOFO 03CB 2583 DC CL4' 0100° * KEY PRESSED ON KEYBOARD | NPUT
03CC 40 03CC 2584 DC c1 BLANK FOLLOW NG AUTO LI NE NO.
03CD 03CD 2585 NCAERR DS CL1 ERROR CODE SAVE FOR | NTERFACE
03CD 2586 oRG *-1 * TO CVD ANALYZER ROUTI NE
03CD 00 03CD 2587 DC XL1' 00' I NI TI ALI ZE TO NO ERROR
03CE 03CF 2588 N NLNO DS CL2 EX THE LI NE NO FOR | NTERPRETER
03CE 2589 OoRG *-2 | NI TI ALI ZE | NDI CATOR
03CE 8000 03CF 2590 DC XL2' 8000 SET TO NORVAL CONDI Tl ON
03D0 03D0 2591 NXI ND1 DS CL1 PRI MARY EXECUTI ON MODE | NDRS
03D1 03D1 2592 NXI ND2 DS CL1 SECODARY EXECUTI ON MODE | NDRS
03D2 0302 2593 NI O ND DS CL1 | / O STATUS | NDI CATOR
03D3 0303 2594 NCRTI N DS CL1 | NDI CATORS
03D4 03D4 2595 NI NDR1 DS CL1 | NDI CATORS
03D0 2596 ORG  $XI ND1 | NI TI ALl ZE | NDRS
03D0 0000000000 03D4 2597 DC XL5' 00' * TO ZERO
03D5 03D5 2598 NI NDR2 DS CL1 | NDI CATORS
03D5 2599 ORG  $I NDR2 I NI TI ALl ZE | NDRS
03D5 00 03D5 2600 DC XL1' 00' * TO ZERO
03D6 03D6 2601 N NDR3 DS CL1 | NDI CATOR
03D6 2602 ORG  $I NDR3 | NI TI ALl ZE | NDR
03D6 00 03D6 2603 DC XL1' 00' * TO ZERO
03D7 03D7 2604 NDKSI Z DS CL1 DI SK SI ZE | NDR
03D7 2605 ORG  $DKSI Z I NI TI ALl ZE | NDR
03D7 02 03D7 2606 DC AL1( $DK200) * TOMN MM DI SK SI ZE
03D8 0308 2607 NXI ND3 DS CL1 PAST PRI MARY EXEC MCODE | NDR
03D8 2608 ORG  $XI ND3 | NI TI ALl ZE | NDR
0308 00 0308 2609 DC XL1' 00' * TO ZERO
03D9 03DA 2610 NFILIB DS CL( @GDADDR) DADDR OF CURRENT FI LE LI BRARY
03D9 2611 ORG $FILIB-1 PLACE I NI TI AL VALUE



NUCLEUS -

ERR LOC OBJECT CODE ADDR
03D9 0000 03DA
03DB 03DC
03DD 03DD
03DD
03DD 00 03DD
03DE 0005 03DF
03EO 03EO0
03EO
03EO0 00 03EO
03El 03El
03El
03El1l 01 03El
03E2 03E2
03E2
03E2 00 03E2
03E3 03E3
03E3
03E3 00 03E3
03E4 03E4
03E4
03E4 00 03E4
03E5 03E5
03E5
03E5 00 03E5
03E6 03E6
03E6
03E6 00 03E6
03E/ 03E/
03E/
03E7 00 03E/
03ES8 03ES8
03ES8
03E8 00 03ES8
03E9 03EA
03EA
O3EA 0000 03EB
03EC 03F6

03F7
03F7 O3FE
03FF 0406
0407 040E
040F 0416

0417
0417 041A
041B 041E
041F 0422
0423 0426
03F6
03F6 000000000000 03FB
03FC 0000 03FD
O3FE 000000000000 0403
0404 0001 0405
0406 000000000000 040B

STMI

2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667

SOURCE

NUSRDR
NCOFNG

NLEVEL
NDBGUF

NKEYBD
NCRPGOS
NBUFPT
NLPRP3
NLPROS
NNEXTB
NNEXTL
NDFDET
NLPRI O

NPTCH1
*

* k%
*

NVOLI D

NPKERT

PERVANENT STORAGE AND CONSTANT AREAS

STATENMENT
DC  XL2' 0000'
DS  CL( @ADDR)
DS  CL1

ORG  $OONFG
DC  XL1' 00'
DC  AL2( @YLWL)
DS CL1

ORG  $DBGUF
DC  XL1' 00'
DS CL1

ORG  $KEYBD
DC  XL1' 01
DS  CL1

ORG  $CRPOS
DC  XL1' 00'
DS  CL1

ORG  $BUFPT
DC  XL1' 00'
DS CL1

ORG  $LPRP3
DC  XL1' 00'
DS  CL1

ORG  $LPROS
DC  XL1' 00'
DS CL1

ORG  $NEXTB
DC  XL1' 00'
DS  CL1

ORG  $NEXTL
DC  XL1' 00'
DS  CL1

ORG  $DFDET
DC  XL1' 00'
DS  CL2

ORG $LPRIO
DC  XL2' 00'
DS  CL11l

VER 15, MOD 00 25/09/15 PACE 64

I NI TI ALLY ZERO

REL DI SP TO 1ST USER BLOCK
CONFI GURATI ON | NDRS

PLACE I NI TI AL VALUE

SET ALL DEVI CES OFF

CURRENT SYSTEM LEVEL NUMBER
GUFUDI DEBUG | NDR

PLACE I NI TI AL VALUE

SET GUFUDI TO CRUSH + REORDER
KEYBOARD TYPE

PLACE I NI TI AL VALUE

SET | NDR FOR KB1

CURRENT CURSOR POsSI TI ON
PLACE I NI TI AL VALUE

SET TO ZERO

LI NE PRI NTER BUFFER PO NTER
PLACE I NI TI AL VALUE

SET TO ZERO

LI NE PRI NTER | NDI CATORS
PLACE I NI TI AL VALUE

SET TO ZERO

LI NE PRI NTER PRI NT PGSI TI ON
PLACE I NI TI AL VALUE

SET TO ZERO

RELATI VE DADDR PROCEDURE CALL
PLACE I NI TI AL VALUE

SET TO ZERO

DI SPLACEMENT W THI N DB
PLACE I NI TI AL VALUE

SET TO ZERO

GRAPRP | NTERNAL | NDR

PLACE I NI TI AL VALUE

SET ZERO

LI NE PRT BUFFER | NCR & PDAR
PLACE I NI TI AL VALUE

SET TO ZERO

COMVUNI CATI ON PATCH AREA

SAVE AREAS FOR REMOVABLE DI SK VOLID S

EQU
DS

3BBRBIBRZRBRRG

*

CL(#VLTBE)
CL( #VLTBE)
CL( #VLTBE)
CL( #VLTBE)
*

CL( #PKRTL)
CL( #PKRTL)
CL( #PKRTL)
CL( #PKRTL)
$VOLI D

XL( #VOLNG) ' 00"
XL( @ADDR) ' 0000
XL( #VOLNG) ' 00
XL( @ADDR) ' 0001
XL( #VOLNG) ' 00’

LEFT BYTE OF VOLI D TABLE
VOLI D REMOVABLE DI SK 1

VOLI D FI XED DI SK 1

VOLI D REMOVABLE DI SK 2

VOLI D FI XED DI SK 2

LEFT BYTE OF ERROR RATE TABLE
PACK ERR RATE CNTR FOR R1
PACK ERR RATE CNTR FOR F1
PACK ERR RATE CNTR FOR R2
PACK ERR RATE CNTR FOR F2
INIT VOLID & ERR RATE TABLES
| TTALI ZE R1 VOLI D

TI ALI ZE FI LE LI BR ADDR
TIALI ZE F1 VOLI D

TI ALI ZE FI LE LI BR ADDR

W\
W\
I N
I'N
I NI TI ALI ZE R2 VOLI D



NUCLEUS -

ERR LOC OBJECT CODE ADDR
040C 0002 040D
040E 000000000000 0413
0414 0003 0415
0416 00000000 0419
041A 00000000 041D
041E 00000000 0421
0422 00000000 0425
0426 042D
0426
0426 4040404040404040 042D

042E
042E 0435
0436 0437
0438 043A
043B 043B
043C 0443
043B
043B 0000000000000000 0443
0444 0449
044A 044B
044A
044A 0707 044B
044C 044D
044E 0454
0455 045B
045C 0462
0463 0001 0464

STMI' SOURCE STATEMENT

2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698

*

NPASWD

NHI STE
NHI ST1

NDATE
NEXFTR
NVWFNVE

NDPLSV
NPRDEV

NCRTAD
NPLST1

NPLST2

NPLST3

*

NCO001
*

BRRRRRI338 8888 833

ORG
DC
DS
DS
ORG
DC
DS
DS
DS
DS

DC

PERVANENT STORAGE AND CONSTANT AREAS

XL( @ADDR) ' 0002’
XL( #VOLNG) ' 00’
XL( @ADDR) ' 0003’

XL( #PKRTL) ' 00"
XL( #PKRTL) ' 00"
XL( #PKRTL) ' 00’
XL( #PKRTL) ' 00"

CL8
$PASVD- 7
cL8'

*

CL(#HI SLN)
CL( #DKEXT)
CL3

cL1

cLs

$EXFTR

XL9' 00’

cL6

CL( @ADDR)
$PRDEV- 1
AL2( $$PRNT)
CL( @ADDR)
CL( @PLNG*1)
CL( @PLNG+1)
CL( @PLNG+1)

XL2' 0001"

VER 15, MOD 00 25/09/15 PACE 65

I NI TI ALI ZE FI LE LI BR ADDR
I NI TI ALI ZE F2 VOLI D
I NI TI ALI ZE FI LE LI BR ADDR

SET ERR COUNTERS R1 TO ZERO
SET ERR COUNTERS F1 TO ZERO
SET ERR COUNTERS R2 TO ZERO
SET ERR COUNTERS F2 TO ZERO

CURRENT PASSWORD

I NI TI ALI ZE PASSWORD

I NI TI ALl ZE TO BLANKS

1ST BYTE OF HI STORY ENTRY

1ST ENTRY OF HI STORY LOG

DI SK H ST ENTRY EXTENSI ON
CURRENT DATE

CORE EXPANSI ON FACTOR

WORK FI LE NAME

PLACE I NI TI AL VALUE

I NI TI ALI ZE EXPANSI ON + FI LE NAME
DSL SAVE AREA

ADDRESS OF SYSTEM PRI NTER | OCCR
PLACE I NI TI AL VALUE

I NI TIALI ZE | T TO DPRI NT

ENTRY ADDR FOR CRT LOADER

LAST 1/ O PARM LI ST EXECUTED
2ND TO LAST 1/ O PARM LI ST

3RD TO LAST 1/ O PARM LI ST

CONSTANT OF ONE



SYSNUC - SYSTEM PRI NTER | NTERFACE ROUTI NE

ERR LOC OBJECT CODE

0465
0465 35 10 044B

ADDR STMT

0465

2700
2701
2702
2703
2704
2705
2706
2707
2708
2709

SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PACE 66

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S

* | NTERFACE TO THE SYSTEM PRI NTER | OCR *

* *

2 $PRDEVM W LL HOLD THE CORE ADDRESS OF THE SYSTEM PRI NTER | OCR *

* El THER DPRI NT ( MATRI X PRI NTER) OR DSPLYN ( CRT). *

R R I b S S S E b S S S R b b S S b S S S b S S S S I S S b S S S b S O b S S b S S S b
ORG  $SPRNT SET LOCATI ON COUNTER

NSPRNT EQU  * ENTRY TO THE SYSTEM PRI NTER | OCR
L $PRDEV, @ AR BRANCH TO THE CORRECT | OCR

*



SYSNUC - ERROR ROUTI NE | NTERFACE

ERR LOC OBJECT CODE

0469 CO 87 0522
046D 046F

046F 01
0470 18C0
0472 03
0473 0C00

ADDR STMT

0469
046E

046F
046F
0471
0472
0474

2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723

SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PAGE 67

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* | NTERFACE TO ERROR ROUTI NE I N CVD ANALYZER FOR KEYWORD PGM S *

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

NCAERK EQU  *
B $BLOAD
DC  AL2($ERDPL)
*
NERDPL EQU  *
DC  XL1' Ol
NERVAD DC  AL2(#$ERRP)
DC  ALL(#S@RR)
DC  XL2' 0C0O0'

START TO ERROR | NTERFACE
LOAD ERROR MESSACGE PROGRAM
DPL ADDRESS

ERROR PROGRAM PGM DPL

READ CNTL BYTE

ADDR, COUNTER OF ERROR PROGRAM
COUNT OF ERROR PROGRAM

LOAD ADDRESS



NQUI RY -
ERR LOC OBJECT CODE

0475

0478
047C
0480

0483
0487
048B

048D

048D
0491
0495

34
3C

CONSCLE | NTERRUPT ROUTI NE

21

0496
03EO0

048C
0475

0498
0476
0000

ADDR STMT

2725
2726
2727
2728
0476 2729
2730
2731
2732
2733
2734
2735
0483 2736
2737
2738
048C 2739
2740
2741
2742
2743
048D 2744
2745
2746
2747
0496 2748
2749

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 68

R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
* CONSOLE | NTERRUPT PROCESSI NG *
R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
NQUO50 JC  NAB200, @OP BRANCH | F NOT ' DI SABLED
NCI MBK EQU  NQUO50+@) I NDR FOR CI MASKED

MWI  $Cl SUS, @ioP SET | NDR FOR SUSPENDED Cl

SBN  $DBGUF, $| RKEY SET | NPUT KEYBOARD GUFUDI | NDR
NCI EXT SIO  @XELOK, @EYBD UNLOCK, ENABLE KB, EXI T OFF
*

FEH HARDWARE CONSOLE | NTERRUPT ENTRY PO NT

*
NCI ENT EQU * ENTRY FROM | NTERRUPT
SNS  NQUSNS, @XEYBD SENSE DATA FROM KEYBOARD
B NQUOS50 BRANCH TO PRCCESS Cl
NQUSNS DS CL( @REQL) KEYBOARD SENSE DATA

*

FEH ENTRY TO UNSUSPENDED AND UNVASK C

*
ORG  $UNVBK

NUNMBK EQU  * ENTRY TO UNVASK Cl
ST NQU100+@DP1, @GARR SAVE RETURN ADDRESS
\v $Cl VBK, @QJCB ENABLE Cl

NQU100 BC *-* @JCB RETRUN FROM | NTERRUPT

NCI SUS EQU  NQU100+@D | NDR FOR SUSPENDED | R
*



NABORT - SUBROUTI NE LI NKAGE ROUTI NES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 69
2751 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2752 * ABORT CURRENT OPERATI ON *
2753 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
0499 2754 NAB200 EQU  * ENTRY TO ABORT CURRENT OP

0499 CO 87 05A8 2755 B NAB300 TEST LI NE PRI NTER CONFI G

049D 3B 07 03C3 2756 NCAIPL SBF  $KEYCD, $NOLST+$CARDI +$I OYES SET | NPUT TO KEYBOARD AND
2757 * * | NDI CATE I/ O ROUTI NES NOT I N CORE

04A1 3C 87 0496 2758 NCARPL MWI $CI SUS, @QJCB RESET | NDR FOR NO SUSPENDED Cl

04A5 3C 87 0476 2759 Wi $CI VBK, @QJCB UNMASK | R

04A9 3B 08 03D2 2760 SBF  $I O ND, $CVDKY SET COWAND KEY ONLY OFF

04AD 38 01 03D1 2761 TBN  $XI ND2, $SEXCVD | N EXECUTI ON ?

04B1 F2 10 OA 2762 JT NPAUS1 | F YES SAVE ALL OF CORE
2763 *

04B4 CO 87 0522 2764 NCABLD B $BLOAD GO LOAD AND EXECUTE GUFUDI

04B8 0580 04B9 2765 DC AL2( NBL100) GUFUDI DPL ADDRESS
2766 *



NPAUSE -

ROUTI NE TO SAVE/ RESTORE CORE

ERR LOC OBJECT CODE

04BA

04BA

04BE
04C2
04Co6
04CA
04CD
04D0
04D3

04D6
04DA
04DD
04EOQ
04E4
04E6
04EA
04EC

O4EF
04F3
04F7
04FB

04FF
0500
0502

0506
050A
050C

050E
050F
050F
050F
0511
0512

0514
0515
0517
0518

FO
0804
Co 87

Co 87
0514
0004

0800
1A
0600

01
07D4
03
0C00

04FB
051E

ADDR STMI' SOURCE STATEMENT

048D
04BA

04BE

04E5
04EB

04FF
0501

050B
050D

050E
050E
0511

0510
0511
0513

0514
0514
0516
0517
0519

VER 15, MOD 00 25/09/15 PACE 70

2768 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

2769 *

ROUTI NE TO SAVE/ RESTORE CORE AND EXECUTE #EXMSG (PGM | NT PROCC) *

2770 khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

2771
2772
2773 NPAUSE
2774
2775 NPAUS1
2776 NPAO10
2777
2778
2779 NPAO15
2780
2781
2782

2784 NRSTR
2785

2786

2787 NPAO20
2788

2789 NPAO30
2790

2791 NPAO40
2792 *

2793 NPAOS50
2794

2795 NPAO60
2796 NPAO90
2797 *

2798 *
2799+

2800+

2801

2802 *

2803 NPA100
2804

2805 NPAI DF
2806 *

2807 NCSDPL
2808

2809 NSWPCR
2810

2811

2812

2813

2814 *

2815 NEXDPL
2816

2817 NEXADR
2818

2819

2820 *

ORG  $PAUSD SET LOCATI ON COUNTER
USI NG $UNVBK, @R BASE ADDRESSI NG
EQU * ENTRY TO SAVE CORE
ST NQU100+@DP1, @GARR SAVE RETURN ADDRESS
* ENTRY FOR EXCUTI ON | NTERRUPT
ST NPAO60+@DP1, @R SAVE BASE REQ STER
LA $SUNMBK, @R LOAD BASE REG STER
M/C  NPA090+@DP1( @ADDR, @R), NQU100+@DP1(, @R) SAVE RETURN ADDR
ST NPAO50+@DP1(, @BR) , @R SAVE | NDEX REG STER
Wi NPAO40+@) , @R), @QJCB SET UP BRANCH FOR BLOAD
Wi $CSDPL+@XCTRL(, @R) , @PUT SET WRI TE FUNCTI ON
J NPAO20 SKI P

LA $UNVBK, @R LOAD BASE REGQ STER
WI $CSDPL+@DCTRL(, @BR) , @CET SET READ FUNCTI ON
VI NPA040+@Y) , @R) , @NOP SET UP NO-OP BR FOR BLOAD

B $DI SKN START DISK /0O

DC  AL2($CSDPL) ADDR OF DPL

B $DI SKN WAI T FOR DI SK |/ O COVPLETI ON

DC  AL2($WAI TF) WAI T DPL ADDRESS

JC  NPALOO, *-* BRANCH TO BLOAD FOR SAVE OP
* ELSE RETURN AFTER RESTORE

LA *-* @R RESTORE | NDEX REG STER

CLC  NPA090+@P1( @ADDR @BR), NPAl DF(, @R) RETURN FROM FE AID ?

LA  *-* @R RESTORE BASE REG STER

BNE  *-* RETURN | F NOT A CALL FROM UTMON
WAI T FOR FE TO DO SOVETHI NG

$HPL CODE- @FEHT OPTION 'H FE HALT

DC XLl FO' I NLI NE HPL | NSTRUCTI ON

DC  AL2( @IFEHT) HALT CODE

B NPAO90 GO BACK FOR ANOTHER TRY

B $RLOAD BRANCH TO LOAD PRGRAM

DC  AL2( NEXDPL) ADDR EX Tl ME MESSAGE PROGRAM

DC  AL2($FEARR) ARR ADDR FROM FE LOAD

EQU * SAVE CORE DPL

DS  CL1 CNTL BYTE

DS  CL( @ADDR+1) SCTR ADDRESS AND COUNT SAVE AREA

ORG  $SWPCR- 2

DC  AL2(#$#COR) CURRENT SAVE ADDR

DC  IL1' 26 SCTR COUNT FOR 8K MACHI NE

DC  AL2( $SENDNU) START OF CORE TO BE SAVED

EQU * LOAD ' SUPER DPL

DC  XL1' Ol CNTL BYTE

DC  AL2(#$SEXVB) DI SK ADDR OF EXSMSG

DC  ALL(#$@XM SECTOR COUNT

DC  AL2($$KLD3) LOAD ADDRESS



MOPPET - MODULE PROLOG

ERR LOC OBJECT CODE

ADDR STMT

2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 71

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* *
* 5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPYRI GHT NOTI CE  120- 2083 *
* *
E R R S S S S S S S S I S S S S S S b S S S b S S S S I S b S I S S S S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * NERLOG | S USED FOR LOADI NG OVERLAYS. ONE OF THREE TYPES OF

LOADS ARE PERFCRMED:
- LOAD AND EXECUTE USI NG ABSOLUTE DI SK ADDRESS
- LOAD AND EXECUTE USI NG RELATI VE DI SK ADDRESS
- LOAD AND RETURN USI NG RELATI VE DI SK ADDRESS
* | F OVERLAY TRACI NG | S REQUESTED, NBLOAD W LL LOAD AND EXECUTE
ZTRACE

ENTRY PO NTS
THREE ENTRY PO NTS ARE PROVI DED FOR THE THREE TYPES OF LOADS.
$LOADR - LOAD RELATI VE AND RETURN.
$RLOAD - LOAD RELATI VE AND EXECUTE.
$BLOAD - LOAD ABSOLUTE AND EXECUTE.
THE CALLI NG SEQUENCE |'S THE SAME FOR ALL THREE ENTRY PO NTS.
B $BLOAD  (OR OTHER ENTRY)
DC  AL2(DPLA)
WHERE DPLA | S THE CORE ADDRESS OF THE DPL USED FOR LOADI NG

| NPUT
| NPUT TO NBLOAD TAKES THE FORM OF THE STANDARD DI SK PARAVETER
LI ST (DPL).

b R R . R R . I R N N

* QUTPUT
* N A

*

*EXTERNAL REFERENCES

E I I S T T R N R N R I . R R R T R N T R R R R T T R R N

* $C0001 - CONSTANT OF ONE

* $XRSAV - REG STER 2 SAVE AREA

* $DI SKN - ENTRY TO DI SK | CCS.

* $CI EXT - | NTERRUPT LEVEL 1 EXI T | NSTRUCTI ON.

*

*EXI TS, NORMAL

* DEPENDI NG ON THE FUNCTION, EXIT I'S MADE EI THER TO THE CALLI NG
*  PROGRAM (ENTRY AT $LOADR) OR THE THE FI RST BYTE PAST THE PROGRAM
*  HEADER | N THE LOADED OVERLAY.

*

*EXI TS, ERROR

* NA

*

* TABLES/ WORK AREAS

* NA

*

* ATTRI BUTES

*  RELOCATABLE

*  QORE RESIDENT I N SYSTEM NUCLEUS

*



MOPPET - MODULE PROLOG

ERR LOC OBJECT CODE

ADDR STMT

2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904

SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 72
* CHARACTER CODE DEPENDENCY
* NA
*
* NOTES
*  ERROR PROCEDURES
N/ A

REG STER USAGE
| NDEX REG 2 (@XR) IS SAVED AT $XRSAV AND THE USED FOR BASE
ADDRESSING INDEX REG 1 (@R) |S DESTROYED IN I TS USE AS AN
| NDEX PO NTER

SAVED/ RESTORED AREAS

*
*
*
*
*
*
*
*
*
*
*
*
*
N A *
*
*
N A *
*
*
*
*
*
*
*
*
*
*

REQUI RED MODULES
@YSEQ - CENERAL SYSTEM EQUATES
@ XDEQ - NUCLEUS LOCATI ON EQUATES
@PFEQ - SYSTEM PROGRAM DI SK ADDRESSES.

OTHER

*
*
*
*
*
*
*
*
*
*
*  MODI FI CATI ON CONSI DERATI ONS
*
*
*
*
*
*
*
*
* NONE
*
*

khkhhkhkhkdhhhhdhdhddhdhhhddhdhddddddhhdrdrdhddddddhhddddddddddhdrdrddddddddddrxxddddx*



NBLOAD - BLAST LOADER ROUTI NES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 73
2907 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2908 * ROUTI NE TO BLAST LOAD REQUESTED PROGRAM AND EXECUTE I T. *
2909 * THE EXECUTI ON ADDRESS | S THE LOAD ADDRESS. *
2910 * THE REQUESTI NG PROGRAM MAY OVERLAY | TSELF. *
2911 E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
051A 2912 ORG  $LOADR
0522 2913 USI NG NBLOAD, @XR BASE VALUE FOR NBLOAD
051A 2914 NLOADR EQU  * ENTRY FOR RELOCATABLE PROGRAM
2915 * * LOAD ( NO EXECUTI ON)
051A 3C 80 0569 2916 Wi NBLO65+@Q @NOP SET RETURN | NDR
051E 2917 NRLOAD EQU  * ENTRY FOR RELOCATBLE BLAST
051E 3C 80 0541 2918 Wi NBLO50+@Q @NOP SET UP FOR RELOCATE LOAD
0522 2919 NBLOAD EQU  * ENTRY TO BLAST LOADER
0522 36 08 0464 2920 A $C0001, @GARR CALC ADDR OF PARAMETER
0526 34 02 03C7 2921 ST $XRSAV, @R SAVE XR FOR KEYWORD PROGRAMS
052A C2 02 0522 2922 LA NBLOAD, @XR LOAD BASE REG STER
052E B4 08 19 2923 ST NBLO20+@DP1(, @XR) , @GARR CALC ADDR OF PARAMETER
0531 36 08 0464 2924 A $C0001, @GARR CALCULATE PGOSSI BLE RETURN ADDR
0535 B4 08 4F 2925 ST NBLO66+@DP1(, @XR) , GARR SAVE RETURN ADDRESS
0538 35 01 0000 2926 NBLO20 L *-* @8R XR PO NTS TO DPL FOR LQGAD FUNC.
053C 9C 05 5C 05 2927 M/C  NBLO80( @PLNG @XR), @BFR2(, @R)  MOVE | N DPL
0540 F2 87 07 2928 NBLO50O JC NBLO60, @QUCB JUW | F ABSOLUTE LOAD
0543 AE 01 59 65 2929 ALC  NBLO70+@PSAD( @ADDR, @XR) , $BSADR(, @XR) ADD RELOCATE DADDR
0547 BC 87 1F 2930 Wi NBLO50+@) , @XR) , @QJCB SET | NDR FOR ABSOLUTE LOAD
054A B5 01 5C 2931 NBLO6O L NBLO8O(, @XR) , @R BR = LOAD ADDRESS
054A 2932 NLOADB EQU  NBLO60 SPECI AL ENTRY FOR SFLQAD/ SFFI ND
054D F2 80 3E 2933 JC NBLZTR, @NOP JUW | F TRACE REQUESTED
054E 2934 NTROVR EQU  *-2 ADDR OF FE TRACE | NDR
2935 *
0550 CO 87 0025 2936 NBLRTN B $DI SKN START DI SK READ OF PROGRAM
0554 0579 0555 2937 DC AL2( NBLO70) ADDR OF DPL
0556 CO 87 0025 2938 B $DI SKN VWAIT FOR DI SK |/ O COVPLETI ON
055A 057F 055B 2939 DC AL2( $WAI TF) WAI' T DPL ADDRESS
2940 *
055C AC 04 6B 6A 2941 WC  $FEMAP+@APEN( @YAPEN, @XR) , SFEVMAP+@/APEN- 1(, @XR)
2942 * * PUSH DOWN FE CORE NMAP
0560 9C 00 66 06 2943 WC  $FEMAP(1, @XR), 6(, @R) SET PGM NUMBER | N FE NMAP
0564 AE 01 5C 85 2944 ALC  NBLO80O( @CADDR, @XR) , NBLCO7(, @XR) SET EXECUTI ON ADDR
0568 F2 87 07 2945 NBLO65 JC NBLO67, @QJUCB GO TO EXECUTE PROGRAM
0569 2946 NBLNCE EQU  NBLO65+@D ADDR OF NO EXECUTE | NDR
056B BC 87 47 2947 Wi NBLO65+@) , @XR) , @QJCB RESET SW TCH
056E CO 87 0000 2948 NBLO66 B *ox RETURN TO CALLI NG PROGRAM
0571 2949 NLDRTN EQU  NBLO66+@DP1 ADDR OF RETURN ADDRESS
0572 B5 20 5C 2950 NBLO67 L NBLO8O(, @XR), @1l AR LOAD MAI NLI NE | AR
0575 CO 87 0480 2951 B $CI EXT
2952 *
2953 *** DPL'S FOR LOAD RQUTI NE
2954 *
0579 2955 NBLO70 EQU  * START OF PGM DPL
0579 2956 NBLDPL EQU  NBLO70 ADDR OF DPL TO LOAD PGM
0579 057E 2957 NBLO80O DS CL( @PLNG PROGRAM DPL
2958 *
057F FF 057F 2959 NWAI TF DC XL1' FF DI SK WAIT I/ O COWLETE FUNC CODE
0580 01 0580 2960 NBL100 DC XL1' 01" READ DI SK FUNCTI ON CODE
0581 1880 0582 2961 DC AL2( #$GUFU) DI SK ADDR OF GGUFUDI
0583 10 0583 2962 NGUFI O DC ALL(#$@QBUF) SECTOR COUNT FOR GUFI DI



NBLOAD -

ERR LOC

0584
0586
0586
0586

0588
0588
0588

058E
0591
0595
0597
059B

059D

05A0
05A1
05A3
05A4

05A6

05A8
05AC
O05AF
05B3
05B7

OBJECT CODE
0C00

0000

000000000000

B4 01 83
CO 87 0025
05A0

CO 87 0025
057F

DO 87 07

01
1B9C
01
0000

0007

38 01 03D1
F2 90 04

CO 87 OE24
3A 20 03C3
CO 87 049D

ADDR

0585
0587

0587
0588
058D

058D
058E
0596
059C

05A0
05A0
05A2
05A3
05A5

05A7

STMI

2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978

2980
2981+
2982+
2983+
2984+
2985+
2986+
2987
2988
2989
2990
2991
2992
2993
2994
2995

BLAST LOADER RQOUTI NES
SOURCE STATEMENT

DC
NDSADR DS
ORG
DC
NFEMAP EQU
DS

ORG

DC
NBLZTR EQU

ST

*BLZPL $DPL

NBLZPL EQU
DC
DC
DC
DC

AL2( $$KLD3)
CL( @ADDR)
x.2

XL2' 0000
*

CL( @/APEN+1)
NFEMAP

XL( @APEN+1) ' 00
*

NBLZPL+@BFR2(, @R) , @R
$DI SKN

AL2( NBLZPL)

$DI SKN

AL2( $WAI TF)

@DRLN(, @R)

VER 15, MOD 00 25/09/15 PACE 74

LOAD ADDRESS FOR GUFUD

DI SK ADDR RELOCATI ON FACTOR
PLACE I NI TI AL VALUE

| NI TI AL VALUE

1ST BYTE CORE MAP

THE MAP

PLACE I NI TI AL VALUE

I NI TI AL VALUE

ENTRY TO LOAD + EXEC #ZTRAC
SET LOAD ADDR I N DPL

START DI SK |/ O OPERATI ON
ADDR OF DPL

VWAIT FOR DI SK |/ O COVPLETI ON
WAI' T DPL ADDRESS

EXECUTE #ZTRAC

FUNC- @GET, DADDR- #$ZTRA, CNT- #$@TR, CADDR- ' * - *'

*

AL1( @CET)
AL2( #$ZTRA)
ALL( #$@TR)
AL2( *-*)

*** END OF EXPANSI ON ***
*

NBLCO7 DC

| L2" 7'

e ENTRY FROM NABORT

NAB300 TBN
JF
B

NAB400 SBN
B

*

$XI ND2, $EXCVD
NAB400
| $1 700
$SKEYCD, $I NRPT
NCAI PL

DI SK PARAMETER LI ST
REQUESTED FUNCTI ON
DI SK ADDRESS
SECTOR COUNT
BUFFER ADDRESS

EXECUTI ON ADDR DI SP

TEST PGM | N EXECUTI ON

JUW | F NO

GO TEST LI NE PRI NTER CONFI G
SET PGM | NTERRUPT | NDR
RETURN TO ABCORT ROUTI NE



MOPPET - MODULE PROLOG

ERR LOC OBJECT CODE

ADDR STMT

2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052

SOURCE STATENENT VER 15, MOD 00 25/09/15 PAGE 75

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* *
* 5703-XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPYRI GHT NOTI CE  120- 2083 *
* *
E R R S S S S S S S S I S S S S S S b S S S b S S S S I S b S I S S S S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * MOPPET PROVI DES THE | NTERFACE BETWEEN THE | PL PROGRAM @LQAD,

AND THE NUCLEUS | NI TI ALl ZATI ON PROGRAM #M PPE

THE SPF BASE DI SK ADDRESS | S CALCULATED AND PLACED AT $BSADR
NUCLEUS DPL DI SK ADDRESS ARE UPDATED W TH THE SPF BASE ADDRESS
NERLOG UPDATES THE OBR AND SDR ERROR LOGS.

#M PPE | S LOADED AND EXECUTED.

E I I

ENTRY PO NTS
MOPPET
TH'S ENTRY PO NT IS THE ONLY ONE PROVI DED.

| NPUT
M_.OADS MUST SET CORE LOCATION $IPLDV TO ZERO IF R1L IS I PL-ED, OR
TO ONE OF F1 | S | PL-ED

E I B R I I . . T R R

25
>9

*

* EXTERNAL REFERENCES

E I I S T T R N R N R I . R R R T R N T R R R R T T R R N

* $NUCBS - BASE VALUE FOR COMMUNI CATI ON AREA.
* $BSADR - BASE DI SK ADDRESS FOR SPF.

* $CSDPL - GUFUDI DI SK ADDRESS.

* NBLZPL - #ZTRAC DI SK ADDRESS.

* NEROVL - NERLOG OVERLAY DI SK ADDRESS.

*

*EXI TS, NORMAL

* EXIT I'S TO $RLOAD TO LOAD AND EXECUTE #M PPE.
*

*EXI TS, ERROR

* NA

*

* TABLES/ WORK AREAS

* NA

*

* ATTRI BUTES

*  RELOCATABLE

*

* CHARACTER CODE DEPENDENCY

* NA

*

* NOTES

*  ERROR PROCEDURES

* N/ A

*

*  REG STER USAGE

* I NDEX REG 1 AND 2 ARE USED FOR BASE ADDRESSI NG



MOPPET - MODULE PROLOG

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 76
3053 * *
3054 * SAVED/ RESTORED AREAS *
3055 * N A *
3056 * *
3057 * MCDI FI CATI ON CONSI DERATI ONS *
3058 * N A *
3059 * *
3060 * REQUI RED MODULES *
3061 * @YSEQ - CENERAL SYSTEM EQUATES. *
3062 * @ XDEQ - NUCLEUS LOCATI ON EQUATES. *
3063 * NERLOG - ERRCOR LOGGNG ROUTI NE. *
3064 * NBLOAD - BLAST LOADER *
3065 * NPAUSE - PAUSE ROUTI NE. *
3066 * *
3067 * OTHER *
3068 * NONE *
3069 * *
3070 E R I S S S S S S S I S S S S S S b S S S S S S S b S I S S b S b S S b S S O



MUPPET -

| PL | NTERFACE W TH M PPER

ERR LOC OBJECT CODE

O5FF
O5FF

0600
0604
0608
060B
0610
0614
0617
061A
061E
0622
0626
0628
062C
062E
0632

0635
0636
0638

063B
0641
0647

064D
0651

0653
0654
0656
0657

0659
065A
065C
065D

065F

00

01
0008
01
0C00

01
0A80
14
0C00

04BA

13

0587
0510
05A2

051E

3E

0CFC
0587
0587

ADDR

O5FF
03C0
0622
0600

0627
062D

0635

0635
0637

0652

0622
O5FF
0000

0653
0653
0655
0656
0658

0659
0659
065B
065C
065E

0001
0C00
0660

STMI' SOURCE STATEMENT

VER 15, MOD 00 25/09/15 PAGE 77

3073 ORG  $ENDNU- 1 SET I PL | NDR

3074 DC AL1( MOPREM SET TO REMOVABLE DI SK

3075 USI NG $NUCBS, @XR | NDEX BASE VALUE

3076 USI NG MOPBSE, @R BASE ADDRESS SPECKI CATI ON

3077 MOPPET EQU  * MODULE ENTRY PO NT

3078 LA MOPBSE, @R LOAD BASE REG STER

3079 LA $NUCBS, @R I NI TI ALI ZE XR

3080 L MOPI LA(, @BR), @ 1l AR

3081 WC  $$ZERO+@P1( @ADDR) , MOPRSS(, @R) SET EARLY RESET BR ADDR
3082 CLI MOPDSK, MOPREM | PL FROM R1 ?

3083 JE MOPO30 JUW | F YES

3084 SBN  MOPDK1+@DSAD(, @R), MOPSF1 SET DI SK ADDRESS FOR FI XED

3085 SBN  NEROVL+@DSAD, MOPSF1 SET NERLOG ADDRESS FOR FI XED
3086 SBN  $BSADR, MOPSF1 SET FI XED DI SK BI' T | N SPF DADDR
3087 MOPO30 B $DI SKN START DI SK |1/ O OPERATI ON

3088 DC AL2( MOPDK1) ADDR OF DPL

3089 B $DI SKN VWAIT FOR DI SK |/ O COVPLETI ON
3090 DC AL2( $WAI TF) WAI' T DPL ADDRESS

3091 TBN  MOPBF1+$#TIl DR, $#TSYM SYSTEM PROGRAM FI LE ?

3092 JT MOP040 JUW | F ON VOLUVE

3093 MOPO35 EQU  *

3094 * $HPL CODE- @l PLE NO SYSTEM PROGRAM FI LE

3095+ DC XL1' FO' | NLI NE HPL | NSTRUCTI ON

3096+ DC AL2( @H PLE) HALT CCDE

3097 B MOPO35(, @R) SORRY, HARD HALT

3099 MOP040 ALC  $BSADR( @DADDR) , MOPBF1+$#TBI S SET SYSTEM DI SK ADDRESS
3100 ALC  $CSDPL+@DSAD( @PADDR) , $BSADR SET TRUE DADDR FOR CORE SAVE
3101 ALC  NBLZPL+@DSAD( @ADDR) , $BSADR SET ZTRACE SPF DADDR

3102 * RLOAD MOPDK2

3103 B $RLOAD LOAD AND EXECUTE OVERLAY

3104 DC  AL2( MOPDK2)

3106 MOPBSE EQU  MOP030
3107 MOPDSK EQU X O5FF
3108 MOPREM EQU O

3109 *

DPL ADDRESS

M PPER BASE ADDRESS
| PL DI SK | NDR
| NDR FOR | PL FROM REMOVABLE

3110 *OPDK1 $DPL FUNC- @CGET, DADDR- #VOLR1, CNT- #@/LAB, CADDR- MOPBF1

3111+MOPDK1 EQU  *

3112+ DC  AL1( @CET)
3113+ DC  AL2(#VOLRL)
3114+ DC  ALL(#@/LAB)
3115+ DC  AL2( MOPBF1)
3116+*** END OF EXPANSI ON ***
3117 *

DI SK PARAMETER LI ST
REQUESTED FUNCTI ON
DI SK ADDRESS
SECTOR COUNT
BUFFER ADDRESS

3118 *OPDK2 $DPL FUNC- @GET, DADDR- #$M PP, CNT- MOPCNT, CADDR- MOPBF1

3119+MOPDK2 EQU  *

3120+ DC  AL1( @CET)
3121+ DC  AL2(#S$M PP)
3122+ DC  AL1( MOPCNT)
3123+ DC  AL2( MOPBF1)
3124+*** END OF EXPANSI ON ***
3125 *

3126 MOPSF1 EQU X 01'
3127 MOPBF1 EQU  $$KLD3
3128 MOPRSS DC AL2( $PAUSD)

DI SK PARAMETER LI ST
REQUESTED FUNCTI ON
DI SK ADDRESS
SECTOR COUNT
BUFFER ADDRESS

FI XED DI SK SECTOR BI T
BUFFER ADDRESS
FE HALT ADDRESS



MUPPET - | PL | NTERFACE W TH M PPER

ERR LOC OBJECT CODE

0661 0483

ADDR STMI' SOURCE STATEMENT

0014 3129 MOPCNT EQU 020
0662 3130 MOPI LA DC AL2( $CI ENT)
3131 *

VER 15, MOD 00 25/09/15 PACE 78

COUNT TO LOAD M PPER AND CLEAR
| NTERRUPT RETURN ENTRY ADDRESS



NERLOG - OVERLAY ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PAGE 79

3133 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

3134 * NERLOG - OVERLAY ROUTI NE *
3135 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
0700 3136 ORG  $$KLD2 LOCATE ROUTI NE
071A 3137 USI NG NERBSE, @R BASE REGQ STER SPEC
3138 *
0700 3139 NEROVR EQU * ENTRY TO OVERLAY
0700 08 00 07Cl1 042E 3140 MZZ NERDEV, $HI STE+#HI STQ SAVE DEVI CE ADDRESS
0706 CO 87 O/DF 3141 B NERSDR DO SDR UPDATES
070A C2 01 O71A 3142 NER200 LA NERBSE, @R LOAD BASE REG STER
070E CO 87 0025 3143 B $DI SKN READ OBR TO BUFFER
0712 O77F 0713 3144 DC AL2( NERPL2) DPL ADDRESS
0714 CO 87 0025 3145 B $DI SKN VWAI' T FOR OBR
0718 057F 0719 3146 DC AL2( $WAI TF) WAI'T DPL ADDRESS
071A C2 02 OAO0O0 3147 NER220 LA NERBUF, @XR PO NT TO BUFFER
071E B8 07 01 3148 TBN  #HSENT(, @XR) , NERSCP HAVE THE OBR PO NTERS BEEN
0721 F2 10 OA 3149 JT NER225 * ADJUSTED CORRECTLY ? YES- GO
0724 8F 01 01 0464 3150 SLC  #HSENT(2, @XR), $C0001 SUBTR 1 FROM NEXT AVAI LABLE
0729 8F 01 03 0464 3151 SLC  #H SDX( 2, @XR), $C0001 * ENTRY AND LAST ENTRY
072E AD 01 01 03 3152 NER225 CLC  #HSENT(2, @XR), #H SDX(, @XR) END OF OBR TABLE ?
0732 F2 01 04 3153 JNE  NER230 NO - GO PREPARE TO LOG
0735 9C 01 01 8F 3154 M/C  #HSENT(2, @XR), NERENT(, @R) RESET PTR TO 1ST ENTRY OF TABLE
0739 B6 02 01 3155 NER230 A #HSENT(, @XR), @R ADD DI SPLACEMENT TO NEXT
073C 1E 01 OAO01 92 3156 ALC  NERBUF+#HSENT(2), NERI DX(, @R) | NCR PO NTER TO NEXT
0741 8C 07 08 0435 3157 M/C  #H SLN(#HI SLN, @XR), $H ST1 MOVE | N CURRENT OBR ENTRY
0746 38 08 03D5 3158 TBN  $I NDR2, $DKERR ANOTHER ENTRY TO BE PLACED
074A 3B 0C 03D5 3159 SBF  $I NDR2, $DKERR+$ERPND TURN OFF ERROR | NDRS
074E F2 90 1A 3160 JF NER250 JUW | F OBR COMPLETE
03FB 3161 USI NG $VOLI D+#VOLNG 1, @XR BASE VALUE TO $VOLI D
0751 C2 02 O3FB 3162 LA $VOLI D+#VOLNG 1, @XR LOAD | NDEX REG STER
0755 6C 00 49 33 3163 MWC  NER240+@DD2( 1, @BR), $H STE+#H STQ, @XR) SAVE DEVI CE ADDR
0759 7B 07 49 3164 SBF NER240+@D2(, @BR) , X 07" GET DEVI CE ADDRESS
075C 5F 00 49 93 3165 SLC NER240+@DD2( 1, @R), NERVOL(, @R) CALC VOLI D TABLE DI SP
0760 AC 05 3A 00 3166 NER240 MWC  $HI STE+#HSEND( #VOLNG @R), *-*(, @XR) MOVE VOLI D TO ENTRY
0764 AC 01 34 3C 3167 M/C  $H STE+#HI STR(#DKEXT, @XR) , $HI STE+#HI STN(, @R) PUT 2ND ENTRY
3168 * * AT $HI STE I N FI RST ENTRY
0768 DO 87 00 3169 B NER220( , @R) GO LOG 2ND ENTRY
076B 7C 02 65 3171 NER250 Wi NERPL2+@DCTRL(, @R), @PUT SET DPL TO WRI TE
076E CO 87 0025 3172 B $DI SKN GO WRI TE OBR
0772 O077F 0773 3173 DC AL2( NERPL2) DPL ADDRESS
0774 38 20 03D2 3174 TBN  $I O ND, $HRDER WAS TH S A HARD ERROR ?
0778 F2 10 41 3175 JT NER260 DO HARD HALT I F YES
077B CO 87 0379 3176 B NER100O RETURN TO CORE RESI SDENT SECTI ON
3177 * * BEFORE DI SK READ OVERTAKES US
3178 *** CONSTANTS AND EQUATES
3179 *
077F 3180 NERPLZ2 EQU * ADDRESS OF OBR DPL
077F 01 077F 3181 DC AL1( @CGET) READ CNTL
0780 001D 0781 3182 DC AL2( #0OBRAD) DADDR OF OBR
0782 02 0782 3183 DC AL1( #@DBRA) SECTOR COUNT OF OBR
0783 0AO0O 0784 3184 DC AL2( NERBUF) BUFFER ADDRESS
0785 3185 NERPL3 EQU * ADDRESS OF DPL
0785 01 0785 3186 DC AL1( @GET) REQUESTED FUNCTI ON
0786 0011 0787 3187 DC AL2( #SDRDK) Dl SK ADDRESS
0788 01 0788 3188 DC AL1(1) SECTOR COUNT



NERLOG - OVERLAY ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 80

0789 0AO0O 078A 3189 DC AL2( NERBF1) BUFFER ADDRESS
078B 3190 NERPL4 EQU * ADDRESS OF DPL

078B 02 078B 3191 DC AL1( @PUT) REQUESTED FUNCTI ON

078C 0011 078D 3192 DC AL2( #SDRDK) DI SK ADDRESS

078E 01 078E 3193 DC AL1(1) SECTOR COUNT

078F OAOO 0790 3194 DC AL2( NERBF1) BUFFER ADDRESS
0791 3195 NERPL5 EQU * ADDRESS OF DPL

0791 01 0791 3196 DC AL1( @GET) REQUESTED FUNCTI ON

0792 000C 0793 3197 DC AL2( #VLSDR) DI SK ADDRESS

0794 01 0794 3198 DC AL1(1) SECTOR COUNT

0795 0AO0O 0796 3199 DC AL2( NERBF1) BUFFER ADDRESS
0797 3200 NERPL6 EQU  * ADDRESS OF DPL

0797 01 0797 3201 DC AL1( @CGET) REQUESTED FUNCTI ON

0798 0019 0799 3202 DC AL2( #1 OSDR) DI SK ADDRESS

079A 01 079A 3203 DC AL1(1) SECTOR COUNT

079B 0AO0O 079C 3204 DC AL2( NERBF2) BUFFER ADDRESS
079D 3205 NERPL7 EQU  * ADDRESS OF DPL

079D 01 079D 3206 DC AL1( @CGET) REQUESTED FUNCTI ON

079E 0008 079F 3207 DC AL2( #VOLR1) DI SK ADDRESS

07A0 01 07A0 3208 DC AL1(1) SECTOR COUNT

07A1 OAOO 07A2 3209 DC AL2( NERBF1) BUFFER ADDRESS

07A3 0C 07A3 3211 NERLCT DC L1 12 SUSPECT TRACK TABLE COUNT

07A4 00 07A4 3212 NERDSP DC ALL(*-*) DSL DI SK BI TS FOR DSAD

07A5 07A6 3213 NERSHF DS XL2 SNS BYTE SHI FT WORK AREA

07A7 02 07A7 3214 NERTWO DC L1 2 TWO

07A8 0007 07A9 3215 NERENT DC AL2( #HSEND) DI SPLACEMENT TO FI RST ENTRY

07AA 00 07AA 3216 NERDSB DC ALL(*-*) DI SK BI TS (DEFAULT R1)

07AB 0008 07AC 3217 NERI DX DC AL2( #H SLN) LENGTH OF AN OBR ENTRY

07AD AO 07AD 3218 NERvVOL DC AL1( @5PI NA) MASK OQUT DEVI CE
071A 3219 NERBSE EQU NER220 BASE ADDRESS
0002 3220 NERDEL EQU 2 LENGTG SDR ENTRY
0010 3221 NERPED EQU X 10 DI SP TO PERVANENT DI SK SDR
0040 3222 NERD2D EQU X 40 DI SP TO DRI VE 1 SDR COUNTERS
0008 3223 NERFI X EQU X 08 FIXED DISK BIT I N Q CODE
0020 3224 NERFXD EQU X 20 DI SP TO FI XED DI SK SDR COUNTERS
0001 3225 NERKYD EQU X 01 DI SP TO KEYBOARD SDR COUNTERS
0009 3226 NERCTD EQU X 09 DI SP TO CRT SDR COUNTERS
0045 3227 NERDCD EQU X 45 DI SP TO DTRCDR COMPARE SDR CNTR
0041 3228 NERDSD EQU X 41 DI SP TO DTRCDR NOT' READY SDR
0011 3229 NERPHD EQU X 11 DI SP TO MP HORZ CYCLE SDR CNTR
0007 3230 NERSCP EQU X 07" BITS 5-7 ON I N OBR PO NTER

3231 * * SCP I NI TI ALI ZED BEFORE MOD 3

000C 3232 NERPPE EQU X 0OC D SP TO MP PERVANENT HORZ CYCLE
OAO0O0 3233 NERBF1 EQU  NEROVR+3* 256 START OF DI SK SDR BUFFER
0OAO0O0 3234 NERBF2 EQU  NERBF1 START OF NON- DI SK SDR BUFFER
0OAO0O0 3235 NERBUF EQU  NEROVR+3* 256 BUFFER ADDRESS
0078 3236 NERHLQ EQU X 78 HALT | NDR ABCD
0040 3237 NERHD1 EQU X 40 DISK 1 INDR (1)
0044 3238 NERHD2 EQU X 44 DI SK 2 I NDR (15)
0048 3239 NERHKY EQU X 48 KEYBOARD | NDR ( 14)
004C 3240 NERHPR EQU X 4C PRI NTER | NDER ( 145)
0054 3241 NERHPU EQU X 54 PUNCH | NDR (135)
0058 3242 NERHCR EQU X 58 CRT | NDR (134)
O0OFF 3243 NEREND EQU X FF TERM NATOR
O7AE 3244 NERTBL EQU * DEVI CE ADDR, HALT TABLE



NERLOG - OVERLAY ROUTI NE

ERR LOC

07AE
07AF
07B0
07B1
07B2
07B3
07B4
07B5
07B6
07B7
07B8
07B9
07BA

07BC
07C0

07C3
07C6
07C9
07CC

07CF

07D3
07D4
07D6

07D9
07DA
07DC
07DD

FO
0078
DO 87

01
0010
05
0700

B9

ADDR

07AE
07AF
07B0
07B1
07B2
07B3
07B4
07B5
07B6
07B7
07B8
07B9
07BB

o7C1

07D3

07D3
07D5

07D9
07D9
07DB
07DC
07DE

STMI' SOURCE STATEMENT

3245

3246

3247

3248

3249

3250

3251

3252

3253

3254

3255

3256

3257

3258 *

3259 NER260
3260 NER270
3261 NERDEV
3262

3263

3264

3265

3266 *

3267 NER280
3268 NER290
3269 *
3270+

3271+

3272

3274 *ERSTR
3275+NERSTR
3276+
3277+
3278+
3279+

3888888888888

Al el
E

ENTRY

5

$HPL
DC
DC
B

$DPL
EQU
DC
DC
DC
DC

AL1( @PI NA)
AL1( NERHD1)
AL1( @PI NB)
AL1( NERHD2)
AL1( @EYBD)
AL1( NERHKY)
AL1( @S| 0Q)
AL1( NERHPR)
AL1( @D37B)
AL1( NERHPU)
AL1( @RTQ
AL1( NERHCR)
2AL1( NEREND)

NERTBL, @R

O( ' @(R) I

NER270+@

NER280

2(, @R, @XR

0(, @R) , NEREND
NER270(, @BR)

FOUND, SET HALT LI GHTS

NER290+@1(, @R) , 1( 1, @R)

CODE- NERHLQ
XL1' FO'

AL2( NERHLQ)
NER290( , @R)

VER 15, MOD 00 25/09/15 PAGE 81

D SK 1

HALT Q CODE
Dl SK 2

HALT Q CODE
KEYBOARD
HALT Q CODE
PRI NTER
HALT Q CODE
PUNCH

HALT Q CODE
CRT

HALT Q CODE
END OF TABLE

PO NT TO DEVI CE HALT TABLE

IS TH' S THE DEVI CE ?
DEVI CE

JUW | F YES

PO NT TO NEXT ENTRY
END OF TABLE ?

GO CHECK NEXT DEVI CE

SET HALT LI GHTS

HALT 1/ 0O ERROR

| NLI NE HPL | NSTRUCTI ON
HALT CODE

SORRY, HARD HALT

FUNC- @GET, DADDR- #CORSV, CNT- #@CORS, CADDR- $$KLD2

*

AL1( @GET)

AL2( #CORSV)
AL1( #@DORS)
AL2( $$KLD2)

3280+*** END OF EXPANSI ON ***

3281 *

DI SK PARAMETER LI ST
REQUESTED FUNCTI ON
DI SK ADDRESS
SECTOR COUNT
BUFFER ADDRESS



NERLOG -

UPDATE SDR TABLES

ERR LOC OBJECT CODE

07DF
07ES3
O7E6
O7EA
O7EE
07FO0
07F4
07F7
07FA
07FD
0800
0803
0806
0809

080C
080F
0812
0815
0818
081B
081E
0821
0824
0827
082A
082D
0830
0833
0836
083A
083D
0841
0844
0847
084A
084E
0851
0855
0857
085B
085F
0861
0864
0867
086D
0871
0873
0877
0879
087E
0882
0886
0888

0793 07AA
0025

0025
0AO03 A4
0791
0025

51

ADDR

03C0
07DF

O7EF

0856

0860

0872
0878

0887

STMI' SOURCE STATEMENT

3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338

NERSDR

NER310

NER315
NER320

NER330

NER340

NER350

USI NG $NUCBS, @R

EQU
LA
TBN
BF
B
DC
LA
TBN
JT
LA
TBN
JF
TBN
JF
J

LA
TBN
JT
LA
TBN
JT
LA
TBN

*

$NUCBS, @R

$1 NDR2(, @BR) , $DKERR
NER500

$DI SKN

AL2( NERPL3)
NERBF1+1, @R

VER 15, MOD 00 25/09/15 PAGE 82

BASE REQ STER SPECI FI CATI ON
ENTRY OF SDR UPDATE

LOAD BASE REG STER

IS TH'S A Dl SK ERRCOR ?

| F YES DO OTHER DEVI CES
READ MASTER DI SK SDR

DPL ADDRESS

PO NT XR TO FI RST SDR ENTRY

$HI STE+#H SN1(, @BR) , @VRUN OVERRUN ERROR ?

NER320
2* NERDEL (, @XR), @R

UPDATE | F YES
PO NT TO DATA CHECK ENTRY

$HI STE+#H SN1-1(, @R), @ERD2 DATA CHECK ERROR ?

NER310

SKIP TO NO RECORD FOUND | F NO

$HI STE+#H SN1(, @GBR), GDREAD WAS | T A READ OPERATI ON ?

NER320
NER315

2* NERDEL(, @R) , @R

UPDATE WRI TE CNTR | F NG,
ELSE UPDATE READ COUNTER

PO NT TO NO- RECORD- FOUND ENTRY

$HI STE+#H SN1(, @GBR) , @ERNR NO- RECORD- FOUNF ERRCR ?

NER320
NERDEL(, @XR), @GXR

UPDATE | F YES
PO NT TO EQU PMENT CHECK

$HI STE+#HI SN1- 1(, @BR), @EREQ EQUI P CHECK ERROR ?

NER320
NERDEL(, @XR), @GXR

$H STE+#H SN1- 1(, @R), G@ERMA M SSI NG ADDR MARK ERROR ?

NER320
NERDEL(, @R) , @R

$1 O ND(, @R) , $HRDER
NER330

UPDATE | F YES
PO NT TO M SSI NG ADDR MARK

UPDATE | F YES

PO NT TO NEXT COUNTER
IS | T PERVANENT ERROR ?
GO CHECK DI SK I F NO

$HI STE+#H SCT(, @BR) , GZERO | NDI CATE HARD ERROR | N OBR

NERPED(, @R) , @R
NERDEV, @PI NA
NER340

NERDSB, 2* @31
NERD2D(, @R) , @R

$HI STE+#H STQ, @R), NERFIX IS IT A FI

NER350
NERDSB, @31

NERFXD(, @R) , @R

$DI SKN

AL2( $WAI TF)

0(2, @R), $C0001(, @BR)
$DI SKN

AL2( NERPL4)

$1 O ND(, @R) , $HRDER
NER400

NERPL5+@DSAD( 1) , NERDSB
$DI SKN

AL2( NERPL5)

$DI SKN

AL2( $WAI TF)

NERBF1+3, $C0001( 2, @R)
NERPL5+@CTRL, @PUT
$DI SKN

AL2( NERPL3)

NER450

PO NT TO PERMANENT COUNTERS
ISITDRIVE 1 ?
CHECK DI SK | F YES
SET DI SK BI' T FOR DR
PO NT TO DRI VE 2 CQU
XED
F

<

E 2

F
E ERS
E

°5

Dl SK 7%
GO DO UPDATE | F NOT
SET FI XED DI SK BI'T

PO NT TO FI XED DI SK COUNTERS

WAI'T ON DI SK SDR READ
WAI' T DPL ADDRESS

ADD ONE TO DI SK ERROR COUNTER

WRI TE DI SK SDR
DPL ADDRESS

WAS TH S A HARD DI SK ERROR ?

LOG SUSPECTED TRACK | F YES
SET DI SK BI TS

READ VOLUME STAT COUNTERS
DPL ADDRESS

WAI'T ON OP COVPLETI ON

WAl T ADDRESS

BUVP COUNTER

SET VWRI TE CNTL

WRI TE VOLUME STAT COUNTERS
DPL ADDRESS

GO DO OBR ENTRY



NERLOG - UPDATE SDR TABLES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 83
3339 *
088B 3340 NER400 EQU  *
088B OE 00 O079F O7AA 3341 ALC  NERPL7+@DSAD, NERDSB( 1) SET DI SK BI TS
0891 CO 87 0025 3342 B $DI SKN READ VOLUVE
0895 079D 0896 3343 DC AL2( NERPL7) DPL ADDRESS
0897 CO 87 0025 3344 B $DI SKN WAI'T ON OP COVPLETI ON
089B 057F 089C 3345 DC AL2( $WAI TF) WAI T ADDRESS
089D 4D 00 75 OASC 3346 CLC  $HI STE+#HI STC( 1, @BR) , NERBF1+$#TCYL CHECK | F | NVALI D CYL
08A2 F2 84 37 3347 JH NER450 H GH | NVALI D, DO NOT LOG
08A5 C2 02 OAD7 3348 LA NERBF1+$#TSUS- 12* @DADDR, @R PO NT TO SUSPECT TRK TABLE
08A9 1C 01 O/A6 76 3349 MV/C  NERSHF, $HI STE+#H STS( @GPADDR, @R) MOVE TRACK ADDR TO WORK
08AE 3B 7F 07A6 3350 SBF NERSHF, X' 7F' * AREA AND SET SECTOR BITS OFF
08B2 E2 02 02 3351 NER420 LA @ADDR(, @R), @XR PO NT TO NEXT ENTRY
08B5 8D 01 00 O7A6 3352 CLC O( @ADDR, @XR) , NERSHF | S TRACK ALREADY LOGCGED ?
08BA F2 81 1F 3353 JE NER450 SKI P LOG OPERATI ON | F YES
08BD 1F 00 07A3 A4 3354 SLC  NERLCT, $C0001( 1, @R DECREMENT LOOP COUNTER
08C2 CO 84 08B2 3355 BH NER420 | F MORE -- BRANCH
08C6 0C 15 OAEF OAED 3356 M/C  NERBF1+$#TSUS( 11* @MADDR) , NERBF1+$#TSUS- @ADDR  PUSH DOVWN
08CC 0C 01 OADO 07A6 3357 M/C  NERBF1+$#TSUS- 11* @DADDR( @PADDR) , NERSHF TABLE & PLACE ENTRY
0802 3C 02 079D 3358 Wi NERPL7+@DCTRL, @PUT SET CNTL TO WRI TE
08D6 CO 87 0025 3359 B $DI SKN WRI TE VOLUME
08DA 079D 08DB 3360 DC AL2( NERPL7) DPL ADDRESS
08DC CO 87 070A 3361 NER450 B NER200 GO DO OBR UPDATE



NERLOG - UPDATE SDR TABLES

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 25/09/15 PACE 84
08E0 3363 NER500 EQU  * ENTRY TO LOG NON- DI SK SDR
08EO0 CO 87 0025 3364 B $DI SKN READ NON- DI SK SDR
08E4 0797 08E5 3365 DC AL2( NERPL6) DPL ADDRESS
08E6 CO 87 0025 3366 B $DI SKN WAI'T ON OP COVPLETI ON
O8EA 057F 08EB 3367 DC AL2( $WAI TF) WAI' T ADDRESS
08EC C2 02 0A00 3368 LA NERBF2, @XR PO NT TO BUFFER
08FO0 3D 10 0O0/7C1 3369 CLI NERDEV, @XEYBD IS I T FROM KEYBOARD ?
08F4 F2 01 04 3370 JNE  NER510 | F NO CHECK NEXT DEVI CE
08F7 9E 01 01 A4 3371 ALC  NERKYD(2, @XR), $C0001(, @R) BUWVP KB ERROR COUNTER
08FB 3D 90 0/C1 3372 NER510 CLI NERDEV, @CRTQ IS IT FROM CRT ?
0O8FF F2 01 04 3373 JNE  NER520 | F NO CHECK NEXT DEVI CE
0902 9E 01 09 A4 3374 ALC  NERCTI 2, @(R) $C0001(, @BR) BUMP CRT ERRCOR COUNTER
0906 3D FO 0O0/7C1 3375 NER520 CLI NERDEV, @D37B S I T FROM DATA RECORDER ?
090A F2 01 11 3376 JNE  NER530 | F NO CHECK NEXT DEVI CE
090D 78 04 71 3377 TBN  $HI STE+#H SN1(, @BR), @P37B COVWPARE ERRCR
0910 F2 90 07 3378 JF NER525 DO NOT' COUNT READY
0913 9E 01 45 A4 3379 ALC  NERDCD( 2, @{R), $C0001(, @R) BUWVP DATA RECORDER COUNTER
0917 F2 87 36 3380 J NER560 GO WRI TE SDR
3381 *
091A 9E 01 45 A4 3382 NER525 ALC  NERDCD( 2, @XR), $C0001(, @R) BUWVP ' NOT READY' COUNTER
091E 3D EO 0O0/7C1 3383 NER530 CLI NERDEV, @S| OQ S I T FROM PRI NTER ?
0922 F2 01 2B 3384 JNE  NER560 | F NO GO WRI TE SDR
0925 E2 02 11 3385 LA NERPHD( , @XR) , @XR PO NT TO TEMP HORZ CYCLE CHK
0928 1C 00 07A6 71 3386 MVC  NERSHF, $HI STE+#HI SN1( 1, @R) SET SNS BYTE FOR SHI FT
092D OE 00 O07A6 07A6 3387 NER533 ALC  NERSHF( 1), NERSHF SHI FT SNS BI TS
0933 F2 A0 OA 3388 JOQL NER540 SKI' P QUT WHEN BI T | NCOUNTERED
0936 OE 00 0942 07A7Y 3389 ALC  NER540+@p1( 1), NERTWO BUVP | NDEX COUNTER
093C CO 20 092D 3390 BNOL NER533 GO LOOP (FALL THROUGH | F ERROR)
0940 E2 02 00 3391 NER540 LA *-*(, @R, @R PO NT TO TEMP CNTR
0943 78 20 12 3392 TBN  $1 O ND(, @BR) , $HRDER IS 1T A PERVANENT ERROR ?
0946 F2 90 03 3393 JF NER550 | F NO UPDATE TEMP COUNTERS
0949 E2 02 0OC 3394 LA NERPPE( , @XR) , @XR PO NT TO PERMANENT COUNTERS
094C 9E 01 00 A4 3395 NERS50 ALC  0O(, @XR), $C0001(2 @R) BUWP PRI NTER ERROR COUNTER
0950 3C 02 0797 3396 NER560 Wi NERPL6+@DCTRL @PUT SET WRI TE OP
0954 CO 87 0025 3397 B $DI SKN WRI TE SDR
0958 0797 0959 3398 DC AL2( NERPLG) DPL ADDRESS
095A CO 87 070A 3399 B NER200 GO DO OBR UPDATE
3400 *
0C00 3402 ORG X 0C00! CvyL 0, TRK 1, SCTR 12
3403 *
3404 *** I NI TI ALI ZE TO ZERO
3405 *
0C00 0000000000000000 OEFF 3406 DC 3XL256' 00 CvL 0, TRK 1, SCIR 13 - 15
OFOO0 0000000000000000 16FF 3407 DC 8XL256' 00 CvyL 0, TRK 1, SCIR 16 - 23
1700 0000000000000000 17FF 3408 DC 64XL4' 00' CyL 0, TRK 1, SCIR 24
FFFF 3409 END
TOTAL STATEMENTS IN ERROR IN THI' S ASSEMBLY = 0



SYMBCL

$$$SCVD
SSSDAT
$SSEPL
$SSSERN
$SSFUN
$SSSNLN
$$$STD
$$SBNLN
$$CDBS
$$SCDND
$$CDRD
$SCKEY
$SCKFF
$$SCOFF
$SCSNS
$$DATB
$SSECSA
$SERSK
$SFI TS
$$FLI B
$$I LEN
$$I LHD
$$I NLN
$$1 NND
$SKBDT
$$KBSN
$$KLD1
$SKLD2
$SKLD3
$SLPCS
$SSPCNT
$$SPLYN
$SPRES
$SPRFL
$SSPRNT
$$PRTN
$$PSI O
$$PYCD
$SSPYMP
$$SLI B
$$TPCD
$SUPAR
SSWEPB
$$XI ND
$$ZERO
SHTALT
$#TBI S
SHTCET
$#HTCYL
$#THAD
$H#THEL
SHTHVT
$#TI DR
$#TLAD
$#TLBL
$#TLI B

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0020
0040
0091
0080
0010
00AO
0081
0605
08C0
0666
0890
0603
0B3D
0B44
209C
0BBF
OAFE
1C00
1000
06FF
0601
0600
0607
06FA
09E1
09E2
0600
0700
0C00
09EB
07E9
2004
0890
2143
0707
0782
07CE
2200
2000
1C00
0606
0602
1E00
06FF
0000
0075
00FC
0069
005C
00F2
0004
00FO
OOFF
OOFE
0008
O00OF8

DEFN

1396
1395
1392
1446
1397
1442
1391
1372
1422
1381
1420
1370
1402
1401
1431
1403
1400
1441
1449
1448
1366
1364
1379
1383
1390
1394
1454
1456
1458
1399
1415
1429
1388
1433
1409
1410
1414
1435
1427
1444
1374
1368
1447
1445
0232
1475
1487
1474
1473
1479
1499
1478
1489
1488
1470
1484

REFERENCES

1374

1422

1368
1366
1381

1394
1399

2541
2819

1390
1410

1429

1379
1370

1448
0233

3099
3346

3091

CROSS REFERENCE

1372
1383

2549
2963

1400
1414

1431

0235

3136
3127

1401
1415

1433

0236

3279

1402 1403
2691

1435

0237 0241

VER 15, MOD 00 25/09/15 PACE 85

1420

1427 3081~



SYMBCL

$HTLI F
$HTLSZ
$#TO D
$#TPAD
$#HTPFL
$#HTPSZ
$HTPTF
$#HTRES
$#HTSUS
$HTSYM
$HTSYS
$#TUSE
$HTVOL
$HTVTC
$HTWAL
$HTWFL
$HTVRK
$HTWRL
$ABORT
$BASI C
$BI GCD
$BLDPL
$BLNCE
$BLOAD
$BLRTN
$BRSAV
$BSADR
$BUFPT
$CABLD
$CAERK
$CAERR
$CAI PL
$CALLI
$CARDI
$CARPL
$CI ENT
$C EXT
$CI MBK
$CI SUS
$CLBFR
$OVDKY
$CVODE
$CONFG
$CRPOS
$CRTAD
$CRTAV
$CRTDN
$CRTI N
$CRTNO
$CRTPU
$CRTSP
$CRTUP
$CRUSH
$CSDPL
$C0001

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0010
00F7
005B
00F6
0008
O0F4
00F3
00D7
OO0EF
0080
O00FA
00A8
0002
000A
00D7
0020
00F9
0040
0010
0080
0080
0579
0569
0522
0550
03C5
0587
03E3
04B4
0469
03CD
049D
0008
0001
04A1
0483
0480
0476
0496
0010
0008
0002
03DD
03E2
044D
0002
0002
03D3
0004
0004
0008
0001
0080
050E
0464

DEFN

1497
1483
1472
1482
1498
1481
1480
1491
1477
1494
1486
1476
1469
1471
1490
1496
1485
1495
0345
0403
0479
0612
0602
0593
0601
0290
0617
0498
0571
0548
0296
0567
0488
0259
0569
0558
0557
0554
0562
0446
0358
0408
0471
0497
0536
0352
0376
0373
0355
0377
0378
0375
0484
0583
0540

CROSS REFERENCE

REFERENCES

3348
3091

0614

0595
0602
0291
0619
0499
0572
0551
0298
0569

2756
0571
0559
0558
0557
0567

2760
0481

0498
0537

0380

0584
0546
3395

3356 3356* 3357*

0598 0611 0612 2715 2764

2929 3086* 3099* 3100 3101
2628

3130

2951

1925 1926* 1989* 2746* 2759*
2730* 2758*

2615
2625

2781* 2785* 2788 3100*
2920 2924 3150 3151 3324

VER 15, MOD 00 25/09/15 PACE 86

3334 3354 3371 3374 3379 3382



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PAGE 87

$DATE 001 043A 0521 0522

$DBGUF 001 O0O3EO 0483 0492 2619 2731*

$DBLOK 001 0001 0433

$DFDET 001 O0O3E8 0504 0505 2643

$DI SKN 001 0025 0235 2505 2507 2509 2516 2518 2787 2789 2936 2938 2973 2975 3087
3089 3143 3145 3172 3288 3322 3325 3330 3332 3336 3342 3344
3359 3364 3366 3397

$DKERR 001 0008 0414 2347 2349 3158 3159 3286

$DKSI Z 001 03D7 0458 0466 0507 2605

$DK100 001 0001 0460

$DK200 001 0002 0461 2606

$DK400 001 0004 0462

$DK600 001 0008 0463

$DK800 001 0010 0464

$DPLSV 001 0449 0532 0534

$DTNVB 001 0040 0279

$DTRDR 001 0040 0367 2502

$ENDNU 001 0600 0626 1364 1388 1409 1445 1454 1456 1458 2813 3073

$ERDPL 001 046F 0551 0553 2716

$ERFIL 001 0040 0306

$ERHRD 001 0004 0438

$ERKEY 001 0080 0310

$ERLOG 001 0345 0240 1991 2160 2493 2534

$ERVAD 001 0472 0553 0554

$ERPND 001 0004 0411 1990 2347 2349 3159

$ERRCT 001 O03CF 0312

$ERRPG 001 O03CE 0300

$ERSFL 001 0035 0305

$ERSTK 001 0030 0303

$ERO50 001 0363 0241

$ER1IN2 001 0050 0308

$EXADR 001 0517 0586 0588

$EXCVMD 001 0001 0340 2761 2990

$EXFTR 001 043B 0522 0527 2686

$FCIND 001 0010 0418

$FDIND 001 0040 0425

$FEARR 001 0004 0233 2805

$FEMAP 001 0588 0619 0620 2941 2941* 2943*

$FILIB 001 O3DA 0469 0470 2611

$FITIN 001 0010 0394

$FU ND 001 0020 0423

$CUFI O 001 0583 0616 0617

$GUFIR 001 0008 0268

$H STE 001 042E 0519 0520 2351* 2355* 2356* 2357* 2361* 3140 3163 3166* 3167 3167* 3291
3294 3296 3301 3304 3307 3312* 3318 3346 3349 3377 3386

$HI ST1 001 0435 0520 0521 3157

$HRDER 001 0020 0364 2155 2359 3174 3310 3327 3392

$INDR1 001 03D4 0380 0406

$INDR2 001 03D5 0406 0431 1990 2347 2349* 2599 3158 3159* 3286

$INDR3 001 03D6 0431 0458 2602

$I NLNO 001 O0O3CF 0298 0300 0312 0319

$INRPT 001 0020 0276 2993

$IOND 001 03D2 0347 0373 2155* 2359 2502 2760* 3174 3310 3327 3392

$I OPGS 001 0010 0487

$I OYES 001 0002 0262 2756

$I PLDV 001 O5FF 0623 0626



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PACE 88

$I RKEY 001 0020 0486 2731

$KEYBD 001 O03E1 0492 0497 2622

$KEYCD 001 03C3 0256 0290 2756* 2993*

$KEYDT 001 0040 0400

$KEO90 001 OODE 0236

$KE130 001 01D5 0237

$KYBSY 001 0010 0273

$LDRTN 001 0571 0611

$LEVEL 001 O3DF 0481 0483

$LIST 001 0002 0435

$LMRGN 001 03C1 0251 0253

$LNPTR 001 0080 0370

$LOADB 001 054A 0595

$LOADR 001 O051A 0588 0591 2912

$LPRIO 001 O03EA 0505 2646

$LPROS 001 O0O3E5 0500 0502 2634

$LPRP3 001 O03E4 0499 0500 2631

$SMOUNT 001 0020 0449

$SMPDWN 001 0001 0349

$NEXTB 001 O03E6 0502 0503 2637

$NEXTL 001 O3E7 0503 0504 2640

$NOCENB 001 0008 0441

$NOLST 001 0004 0265 2756

$NUCBS 001 03CO 0248 0249 2346 2347 2349* 2351* 2355* 2356* 2357* 2359 2361* 2559 3075
3079 3283 3285

$NVWRKF 001 0080 0454

$NVRKR 001 0040 0451

$PASWD 001 042D 0518 0519 2678

$PAUSD 001 04BA 0572 0574 2771 3128

$PAUSE 001 0002 0342

$PGVWDT 001 0020 0397

$PGWST 001 0010 0361

$PKERT 001 0419 0516 0518 2083

$PLST1 001 0454 0537 0538 1948*

$PLST2 001 045B 0538 0539 1947

$PLST3 001 0462 0539 0540 1947*

$PRDEV 001 044B 0534 0536 2690 2708

$PRESN 001 0002 0385

$PROCI 001 0001 0382

$PRPOS 001 03C2 0253 0256

$PSDBR 001 O04FA 0577

$PSDXR 001 O04F2 0576 0577

$PSTEP 001 0004 0343

$PSTMI 001 0008 0344

$PTCH1 001 O03F5 0507 0511

$READY 001 0080 0427

$REORD 001 0040 0485

$RLOAD 001 O051E 0591 0593 2803 3103

$RVRGN 001 03C0 0249 0251

$RSTR 001 04D6 0574 0576 0578 0583

$RUNIT 001 0001 0321

$SFAID 001 050D 0579

$SPRNT 001 0465 0546 0548 2706

$SRTRN 001 O4FE 0578 0579

$STEPT 001 0002 0322

$SWPCR 001 0511 0584 0586 2810



SYMBCL

$TABLN
$STFLOW
$TRACE
$TRALL
$TROVR
$TRUNK
$TRVAR
SUNMBK
$USRDR
$VIVDEF
$VOLF1
$VOLF2
$VQLI D
$VOLR1
$VOLR2
SWAI TF
$SWFDEF
SWFLOK
SWFNIVE
$WEI ND
$XI ND1
$XI ND2
$XI ND3
$XPREC
$XRSAV
$ZTRAD
$12K

$16CKY
$16K

$221 MP
#$$#BL
#E$#CK
#$$#CN
#$$#CO
#$$#CS
#$$#DR
#ESHER
#ESH#FS
#$$#I N
#ESHPW
#ES#RS
#$$#SA
#$B#SS
#$$#VU
#ES#0T
H#ESHLT
#$$BCO
#$$BOV
#SSDPR
#$SDRE
#$$DSP
#$SECM
#ESEFK
#$SERR
H#SSEXM
#SSFI L

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

03CB
0008
0004
0010
054E
0080
0020
048D
03DC
0080
O3FE
040E
03F6
03F6
0406
057F
0040
0008
0443
0004
03D0
03D1
0308
0040
03C7
05A2
0004
0008
0002
0001
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0600
0700
0000
0600
0800
0700
0889
2800
0C00
0C00
0C00
0C00
OEO0O

DEFN

0293
0328
0323
0329
0598
0281
0330
0559
0470
0334
0513
0515
0511
0512
0514
0614
0528
0391
0527
0388
0319
0338
0466
0331
0291
0620
0475
0477
0474
0472
1217
1345
1313
1105
1165
0909
1109
1205
1349
1353
1185
1173
1169
1129
0901
0905
0917
1189
0925
0941
0961
1221
1241
1213
1101
1181

CROSS REFERENCE

REFERENCES

0296

0601
0562
0471
0514
0512
0513
0515
0616
0532
0338
0347
0469

0293

2743

0516

2510

2596
2761
2608

2921~

2772

2662

2519

2990

VER 15, MOD 00 25/09/15 PAGE 89

2777 2784

3161 3162

2790 2939 2976 3090 3146 3323 3333 3345 3367



SYMBCL

#$SFI S
#SSFM
#SSFMVS
#SSGRA
#SSCUF
#$$I NL
#$$I NS
#SSKAL
#$$KCA
#$$KCH
#$$KCN
#$SKCT
#$$KDE
#SSKDI
#$$SKDN
#$$KDO
#$SKED
#$SKEN
#SSKEX
#$$KGO
#SSKHE
#SSKKE
H#ESKLI
HESKLL
#$SKLO
#SSKIVE
#$$SKMO
#SSKNA
#$SKOV
#ESKPA
#$SKPO
#$SKPR
#SSKRE
#SSKRL
#ESKRM
#ESKRN
#$SKRO
#EBKRS
#SSKRU
#$$SKRV
#ESKSA
#SSKSE
#$$KSO
#EBKSS
#ESKSV
#EBKSY
HESKW
#SSKVR
#SSLOA
#$$M P
#$$SDS
#SSSFF
#SSSFL
#$$SFO
#$BSFS
#$$SPA

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

OEO0O
0200
0200
0889
0C00
0600
0600
0Q00
0C00
0C00
0C00
0C00
0C00
0D00
0C00
OEO0O
0C00
0C00
0Q00
0Q00
0C00
0C00
0C00
0920
0C00
0D00
0C00
0C00
OEO0O
0C00
0Q00
0Q00
0C00
0700
0C00
0700
0D00
0Q00
0C00
0800
0C00
OEOO
0C20
0C00
0980
0C00
0C00
0C00
0600
0C00
0C00
OEO0O
OF00
1500
0C00
0C00

DEFN

1177
1309
1149
1073
1209
1289
0913
1077
1293
1045
1161
1013
1009
1089
0997
1093
0933
0937
0957
0929
1113
1341
1017
1317
1021
1001
0945
1057
0977
0953
1041
1065
0985
1081
0949
0969
0973
1297
0993
1085
1029
1069
1121
1053
1049
1061
0989
0981
0921
1117
1229
1233
1225
1197
1193
1033

CROSS REFERENCE
REFERENCES

VER 15, MOD 00 25/09/15 PACE 90



SYMBCL

#$$SPO
#$BSPS
#$$STR
#$$TDC
#ESTSY
#ESTVK
#SSUAL
#SSUAT
#$$UCD
#SSUCN
#SSUCP
#$$UDE
#$SUDI
#$SUEX
#$SUI N
#ESUPA
#$$UPO
#ESUPT
#$$VCR
#$SVLO
#$$VOD
#SSVWM
#SSVXI
#$$7DU
#$$7LB
#$$ZLO
#$$ZLV
#$$7L1
#$$7L 2
#$$ZL3
#$$ZTR
#$$ZUT
#$#BLN
#$#CKT
#$#CNF
#$#COR
#$#CSA
#$#DRT
#$H#ERM
#$H#FSP
#$#1 NV
#$#PWR
#$#RSP
#$#SAV
#$#SSA
#$#VUF
#$#0TR
#$#1TR
#S@*BL
#S@CK
#$@CN
#$@#CO
#S@CS
#S@DR
#S@FER
#S@HFS

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0806
0Q00
1600
1000
1000
OFCO
0C00
0900
0900
0C00
0700
0C00
0Q00
0Q00
0C00
0C00
0C00
0C00
2000
0600
0600
0000
0600
1100
1100
1100
OF00
OF00
OF00
0C00
1000
0Q00
18D4
2118
2000
0800
1000
0000
0928
1880
212C
2300
1780
1180
1128
0B0O8
0000
0080
0001
0004
0001
003A
003A
0008
0032
0030

DEFN

1037
1025
1201
1005
0965
1141
1157
1253
1261
1245
1249
1265
1269
1153
1257
1237
1305
1301
1097
1133
1137
1145
1125
1277
1321
1281
1337
1325
1329
1333
1273
1285
1216
1344
1312
1104
1164
0908
1108
1204
1348
1352
1184
1172
1168
1128
0900
0904
1218
1346
1314
1106
1166
0910
1110
1206

CROSS REFERENCE
REFERENCES

2811
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SYMBCL

#$@¥H N
#S@HPW
H#S@¥RS
#$@FSA
#S@HSS
#$@HVU
#S@OT
#S@FLT
#$@BCO
#$@OV
#$@PR
#$@RE
#$@DSP
#$@ECM
#SQEFK
#$@ERR
#$@EXM
#$@ L
#S@ S
#S@rM
#S@MS
#S@RA
#$@QCOUF
#$@ NL
#3@Q NS
#$@KAL
#$@KCA
#$@XCH
#$@XCN
#S@XCT
#$@XDE
#$@XDI

#$@XDN
#$@XDO
#$@KED
#$@XEN
#$@AKEX
#$@XGO
#$@KHE
#$@KKE
#SOXLI

#S@KLL
#$@XLO
#S@KME
#$@XMO
#S@KNA
#S@KOV
#S@QKPA
#$@XPO
#$@KPR
#$@XRE
#$@XRL
#$@QKRM
#S@QKRN
#$@XRO
#SAKRS

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

003A
00C0
0030
0108
0001
0002
0018
0018
0018
0018
0005
0001
0004
0006
0002
0003
0003
0009
0009
0052
0052
0003
0010
0010
0010
O00O0F
000C
000C
0010
0009
0010
0005
0010
000C
000E
0006
0003
0002
000C
0006
0011
0001
0008
0003
0004
0008
0009
0005
000D
0009
0002
0004
0003
0003
000A
000A

1350
1354
1186
1174
1170
1130
0902
0906
0918
1190
0926
0942
0962
1222
1242
1214
1102
1182
1178
1310
1150
1074
1210
1290
0914
1078
1294
1046
1162
1014
1010
1090
0998
1094
0934
0938
0958
0930
1114
1342
1018
1318
1022
1002
0946
1058
0978
0954
1042
1066
0986
1082
0950
0970
0974
1298

CROSS REFERENCE
REFERENCES

2721
2818

2962
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SYMBCL

#$@QKRU
#SAKRV
#$@KSA
#$@KSE
#$@KSO
#$@KSS
#EAKSV
#$@KSY
#SQKW
#EAKVR
#$Q.OA
#S@M P
#S@BDS
#$ OBFF
#$OBFL
#$@FO
#S@FS
#$@BPA
#$@PO
#SOBPS
#$@BTR
#$@DC
#S@ASY
#S@AVK
#SQUAL
H#SQUAT
#$@ICD
#$@QICN
#$@QICP
#$@QJIDE
#$@QJDI

#SQIEX
#$@QJ N
#$QIPA
#$@PO
#SQUPT
#S@Q/CR
#$@/LO
#$@/OD
#$@Q/NVM
H#E@Q/X

#$@DU
#$@LB
#$@LO
#S@LV
#S@ZL1
HE@IL2
#S@ZL3
#SQTR
#S@UT
#$BCOM
#$BOLV
#$DPRI

#$DREA
#$DSPL
#$ECVA

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0003
000D
0011
0004
000D
000B
0002
00O0F
0002
0002
0013
000D
0004
0008
0005
0003
0011
0004
0003
0001
0002
0003
0003
0001
0011
000C
000B
0009
00O0F
000E
0008
000E
O00O0F
0004
0005
0012
0008
0002
0016
0030
0002
0008
0002
000C
0006
0007
000D
000A
0001
0014
0080
1780
014C
0200
0240
1900

0994
1086
1030
1070
1122
1054
1050
1062
0990
0982
0922
1118
1230
1234
1226
1198
1194
1034
1038
1026
1202
1006
0966
1142
1158
1254
1262
1246
1250
1266
1270
1154
1258
1238
1306
1302
1098
1134
1138
1146
1126
1278
1322
1282
1338
1326
1330
1334
1274
1286
0916
1188
0924
0940
0960
1220

CROSS REFERENCE
REFERENCES

2984
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SYMBCL

#SEFKE
#$ERRP
#SEXVS
#$FI LN
#$FI ST
#$FMLN
#SFNVST
#SCRAP
#$GUFU
#$1 NLN
#$1 NST
#SKALL
#$KCAL
#$KCHA
#$KCND
#$KCTL
#$KDEL
#$KDI S
#SKDNT
#$KDOV
#$KEDI

#SKENA
#SKEXT
#$KGOS
#$KHEL
#$KKEY
#$KLI S
#SKLLA
#$KLOG
#$KMER
#SKMOU
#SKNAM
#$KOVM
#$KPAS
#$KPOO
#$KPRT
#$KREA
#$KRLA
#$KRMO
#$KRNU
#$KROV
#$KRSU
#$KRUN
#$KRVL
#$KSAV
#SKSET
#$KSOV
#$KSSP
#SKSVL
#$KSYM
#SKW D
#EKVR

#$LOAD
#$M PP
#$SDSY
#$SFFI

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

1990
18C0
07D4
1724
1700
1E00
0D00
0690
1880
1C84
0020
06A4
1CC4
053C
0F80
03BC
035C
0744
0300
0780
0188
014
0234
0180
0A30
2100
0400
2004
0444
030C
0204
05C0
0290
0220
0508
063C
02BC
0700
0214
0280
028C
1024
02CC
0710
0488
0680
0AC8
0594
058C
0600
02C4
02B4
0100
0A80
192C
193C

DEFN

1240
1212
1100
1180
1176
1308
1148
1072
1208
1288
0912
1076
1292
1044
1160
1012
1008
1088
0996
1092
0932
0936
0956
0928
1112
1340
1016
1316
1020
1000
0944
1056
0976
0952
1040
1064
0984
1080
0948
0968
0972
1296
0992
1084
1028
1068
1120
1052
1048
1060
0988
0980
0920
1116
1228
1232

CROSS REFERENCE
REFERENCES

2720
2817

2961

3121
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SYMBCL

#$SFLO
#$SFOV
#$SFSY
#$SPAC
#$SPOV
#$SPSY
#$STRO
#$TDCK
#$TSYK
#$TVKB
#SUALL
#$UATR
#$UCDI
#$UCNF
#$UCPL
#$UDEL
#$UDI S
#SUEXL
#$UI NI
#$UPAC
#$UPOV
#SUPTF
#$VCRT
#$VLOA
#$VODK
#$VVIMR
#SVXI T
#$ZDUM
#$ZLBM
#$ZLOA
#$ZLVR
#$ZL1M
#$ZL2M
#$ZL3M
#$ZTRA
#$ZUTM
##1TRK
#@CORS
#@WSD
#@NERO
#@DBRA
#@PTFL
#@PTFS
#@/CNT
#@/LAB
#@/LSD
#CNDI S
#CNFI G
#CORSV
#DKEXT
#FI GSC
#H SCT
#Hl SDX
#H SLN
#H SN1
#H SN2

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

1918
1844
1800
04CC
04DC
0484
1850
0350
0250
0BAC
OF00
1A38
1AD8
19B8
19DC
1B24
1B5C
OEA8
1A88
1980
1024
1D5C
07B4
0B80
0B88
0C00
0B0OO
1BA4
2008
1BC4
20B0
2010
2030
2088
1B9C
1C14
0000
0005
0001
0003
0002
0006
0001
0002
0001
0001
0001
0005
0010
0002
0001
0006
0003
0008
0003
0005

DEFN

1224
1196
1192
1032
1036
1024
1200
1004
0964
1140
1156
1252
1260
1244
1248
1264
1268
1152
1256
1236
1304
1300
1096
1132
1136
1144
1124
1276
1320
1280
1336
1324
1328
1332
1272
1284
0003
0866
0874
0868
0870
0889
0888
0886
0881
0872
0841
0877
0865
0848
0878
0855
0850
0847
0853
0854

CROSS REFERENCE

REFERENCES

2983

2540

2548
3183

3114

2539
2682

2356*
3151~
0848
3291

3278

3277
3167

2361* 3312*

3152

2681 3157 3157* 3217

3294 3296 3301 3304 3307

VER 15, MOD 00 25/09/15 PACE 95

3377 3386



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PACE 96

#H STC 001 0007 0857 3346

#H STN 001 0009 0859 2357* 3167

#H STQ 001 0000 0851 3140 3163 3318

#H STR 001 0001 0852 3167~

#H STS 001 0008 0858 3349

#H STV 001 OOOF 0860

#HSEND 001 0007 0856 3166* 3215

#HSENT 001 0001 0849 3148 3150* 3152 3154* 3155 3156*

#1 OSDR 001 0019 0876 3202

#WSDR 001 000D 0873

#NEROV 001 009C 0867 2547

#0OBRAD 001 001D 0869 3182

#PKCNT 001 0002 0834

#PKMRW 001 002B 0835

#PKRDD 001 0003 0832

#PKRTD 001 0003 0831

#PKRTL 001 0004 0838 2658 2659 2660 2661 2672 2673 2674 2675

#PKVRD 001 000B 0836

#PKVWD 001 0007 0837

#PKWID 001 0001 0833

#PTFDA 001 00DC 0887

#RDWIL 001 0004 0839

#SDRDK 001 0011 0875 3187 3192

#VLSDR 001 000C 0871 3197

#VLTBE 001 0008 0826 2653 2654 2655 2656

#VOLF1 001 0009 0879

#VOLNG 001 0006 0824 0826 0848 2663 2665 2667 2669 3161 3162 3166

#VOLOC 001 0005 0825

#VOLR1 001 0008 0880 3113 3207

#VTCF1 001 0025 0883

#VTCF2 001 0027 0885

#VTCR1 001 0024 0882

#VTCR2 001 0026 0884

@ALTFL 001 0001 0667 2208 2215 2238 2308

@GARR 001 0008 0024 1917* 1918 1919* 1920 2070 2080 2100 2376* 2745 2774 2920* 2923
2924* 2925

@\SIGN 001 007C 0079

@ASTER 001 005C 0077

@CRDL 001 0050 0096

@BE 001 0081 0051
@BF 001 0090 0060
@sH 001 0084 0049
@KSPC 001 0010 0764
@sL 001 0082 0050

@LANK 001 0040 0073
@M 001 0082 0062
@BNE 001 0001 0054
@BNH 001 0004 0052
@BNL 001 0002 0053
@BNM 001 0002 0065
@BNCL 001 0020 0058
@NOz 001 0008 0057
@BNP 001 0004 0064
@NZ 001 0001 0066
@OoL 001 OOAO 0056
@z 001 0088 0055



CROSS REFERENCE

SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PAGE 97
@sP 001 0084 0061
@R 001 0001 0021 1910 1914 1915* 1916 1917 1919 1920 1925 1930 1932 1934 1936

1936 1937 1937 1943 1943 1944 1945 1948 1949 1949 1950 1950
1951 1956 1960 1960 1965 1965 1966 1967 1968 1968 1969 1969
1970 1970 1971 1971 1972 1974 1974 1975 1975 1976 1976 1980
1981 1995* 2070 2071 2071 2079 2080 2081 2084 2085 2086 2086
2087 2087 2088 2088 2089 2089 2096 2098 2098 2100 2101 2101
2102 2102 2103 2106 2106 2107 2107 2108 2109 2109 2110 2112
2112 2120 2122 2122 2123 2123 2124 2125 2127 2127 2133 2135
2137 2139 2143 2145 2156 2158 2166 2168 2178 2179 2180 2184
2187 2194 2194 2196 2196 2197 2198 2200 2207 2208 2213 2215
2216 2217 2220 2227 2229 2230 2230 2232 2234 2234 2236 2237
2238 2240 2242 2251 2253 2254 2254 2256 2257 2259 2267 2275
2280 2280 2282 2282 2283 2283 2287 2293 2339 2341 2351 2352
2355 2356 2357 2360 2361 2362 2363 2364 2374 2376 2495 2497
2498 2772 2776 2777* 2778 2778 2779 2780 2781 2784* 2785 2786
2794 2794 2795* 2926* 2927 2931* 2943 2972 2978 3076 3078* 3080
3081 3084 3097 3137 3142* 3154 3156 3163 3164 3165 3165 3169
3171 3265 3267 3272 3283 3285* 3286 3291 3294 3296 3301 3304
3307 3310 3312 3318 3324 3327 3334 3346 3349 3354 3371 3374
3377 3379 3382 3386 3392 3395

@T 001 0010 0059 2520

@z 001 0081 0063

@z37B 001 OOF2 0777 2504

@31 001 0001 0071 3316 3320

@ADDR 001 0002 0150 2207 2220 2312 2499 2521 2689 2692 2778 2794 2944 3081
@ARDL 001 0060 0095 1381
@C37B 001 0000 0773

@Db37B 001 OOFO 0791 3253 3375
@HARA 001 00C1 0080

@HARF 001 00C6 0081

@HARR 001 00D9 0082

@HARZ 001 OOE9 0083

@XKY01 001 0001 0725

@XKY02 001 0002 0726

@KY03 001 0003 0727

@KY04 001 0004 0728

@KY05 001 0005 0729

@XKY06 001 0006 0730

@XKY07 001 0007 0731

@KY08 001 0008 0732

@XKY09 001 0009 0733

@KY10 001 OOOA 0734

@XKYll 001 000B 0735

@XKyl2 001 000C 0736

@XKY13 001 000D 0737

@XKY14 001 OOOE 0738

@KY1l5 001 OOOF 0739

@XKyl6 001 0010 0740

@LCOFF 001 0010 0102

@LON 001 0011 0101

@M.ON 001 0001 0743

@MOFF 001 0000 0742
@OWMVA 001 006B 0074

@PLUS 001 O0O04E 0087

@pP37B 001 0004 0804 3377



SYMBCL

@CRERR
@RPRY
@RTDS
@CURSR
@ADDR
@BFR1
@BFR2

@BUSY

@CTRL

LEN VALUE DEFN

001
001
001
001
001
001

001
001

001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0090
0004
0092
0090
0040
0002

0004
0005

0002
0001
0009
0050
0004
0003
0001
0040
0000

0000
0001
0001
0001
0003
0002
0020
0008
0010
0040
0020
0004
0000
0001
0002
0006
0004
0001
0000
00O0F
0040
005B
0004
0006
0000
0002
0001
0002
0004
0092
0000
0000
0003
0002
0018

0759
0763
0756
0758
0760
0148

0137
0138

0661
0089
0123
0125
0645
0136
0659
0124
0133

0658
0655
0134
0646
0038
0668
0698
0690
0689
0687
0688
0691
0662
0693
0692
0648
0649
0142
0676
0762
0761
0076
0036
0140
0141
0143
0652
0135
0114
0757
0115
0651
0146
0139
0093

CROSS REFERENCE

REFERENCES

3255

2098
2664
3351

1936*
2280
2072

2017
1949*
2183

1934
2785*

2103
1955*
2213
2145
2139
2133
2135
2139
2139
2073
2143
2139
2110*
2085*
2546
2047

1936
2081
1934
2181
1956

2111
1956

3372

2127
2666
3352

1944
2280~
2185

2019
2086

1945
3171~

2108
1958*

3294
3304

3307
3301
2186
2352

2156*
2193
2785

1944
2158
1972
2267
1965

2157

2178
2668
3356

1944~
2927

2020
2194

1950
3335*

1961

2229
2982

1947
2257
2198
3296
1967*

2255

2187
2670
3356

1948
2972*

2086

1951*

3358*

3163*

3112

1948
2538
2098

2191 2217
2809 2929
3357 3357*

1968 1968

2179

1972 2081
3396*

3164* 3165*

3120 3181

2010 2012
2781 3171
3084* 3085*

VER 15, MOD 00 25/09/15 PACE 98

2219
2964

2049

2088

3186

2693
3191
3100*

2237
3099

2085

2198

3196

2694
3335
3101~

2305
3100

2207~

2257

3201

2695
3358
3329*

2311 2610 2613
3101 3348 3349

2220* 2229* 2230

2267 2282* 2781*

3206 3276

2927 2957
3396
3341~



@STPE
@ISTR

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0080
0007
0003
0031
0002
0003
OOFF
0005
0002
00C0
0003
00FO
0002
001C
0075
001E
00FO
0000
000C
000B
0002
0002
0003
0000
0009
0001
0012
0004
0002
0002
0002
0001
0001
003C
001C
081C
7858
1008
7854
0007
7840
7844
1040
1010
087C
0804
006C
2040
7848
1844
0070
784C
0009
0007
0006
0001

0694
0116
0657
0144
0663
0664
0145
0111
0653
0113
0112
0072
0034
0085
0170
0084
0778
0203
0208
0206
0216
0201
0218
0214
0205
0204
0750
0209
0207
0217
0202
0219
0215
1532
1539
1534
1555
1520
1553
0100
1545
1547
1516
1518
1522
1537
1529
1512
1549
1524
1514
1551
0674
0673
0672
0670

CROSS REFERENCE
REFERENCES

2275

2124
2125

1937* 1961* 1971* 1974*

1409 2978

2800
3096

2530

2351* 2355*

2089*

VER 15, MOD 00 25/09/15 PAGE 99

2275 2283*

2351

2355 3267*

3389*



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PACE 100

@ISTSN 001 0005 0671

@iSTVlI 001 OOOF 0675

@HUNSF 001 1850 1527 2380

@ AR 001 0010 0025 2708*

@D37B 001 0040 0814

@ NDEX 001 0001 0164 0165

@NST3 001 0003 0040

@NST4 001 0004 0041

@NST5 001 0005 0042

@NST6 001 0006 0043

@P37B 001 00CO 0813

@11 AR 001 00CO 0028 3080~

@CMDK 001 0020 0724

@ELOK 001 001B 0723 2732

@ENAB 001 O0O01E 0721

@EXIT 001 O0O01F 0722

@EYBD 001 0010 0741 2500 2522 2732 2737 3249 3369

@FUNK 001 0010 0744

@HARD 001 0011 0749

@LEAR 001 000D 0745

@I NSzZ 001 OOF4 0092 1383

@Q37B 001 OOFO 0782

@WAPEN 001 0005 0097 2941 2941 2941* 2968 2970

@1 NCR 001 2000 0091

@1 NUS 001 0060 0088

@NOP 001 0080 0048 1926 2498 2728 2730 2786 2916 2918 2933

@NORFL 001 0000 0669 2242

@NTRDY 001 OOAO 0806

@NUMBR 001 007B 0078

@PD2 001 0004 0037

@P1 001 0003 0035 1914* 1916* 1918* 1920* 2070* 2080* 2100* 2497 2499* 2521* 2745* 2774*
2776* 2778 2778* 2779* 2794 2923* 2925* 2949 3081*

@oP2 001 0005 0039

@NVRUN 001 0004 0699 2137 3291

@BUSY 001 OOE2 0711 2501

@CAR 001 OOE6 0708

@CNT 001 0003 0643 2086* 2101* 2102* 2106* 2107* 2127 2179 2179* 2194 2196* 2197* 2217
2217* 2234 2234* 2254*

@CTRL 001 0000 0157 2158*

@CYL 001 0001 0641 2101 2107 2112 2201 2201

@C37B 001 OOF2 0798

@DAR 001 OOE4 0707

@DATA 001 0003 0159

@D37B 001 0080 0812

@ERR 001 OOEO 0714

@FLAG 001 0000 0640 1932* 2208* 2213 2215* 2238 2242*

@FORM 001 OOEl1 0712

@GCsz 001 0020 0090 0091

@LITE 001 OOE2 0713

@LNGH 001 0004 0704

@MCK 001 0020 0715

@N37B 001 OOFO 0797

@PLNG 001 0004 0156

@RCNT 001 0001 0158

@RETR 001 00CO 0162

@RI NT 001 0040 0160 0162



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PAGE 101

@RI TY 001 0080 0748

@SAD 001 0002 0642 2098* 2103* 2108* 2178 2187 2205 2219* 2232 2236* 2237* 2240 2929*

@Sl 0Q 001 OOEO 0710 3251 3383

@SIOrR 001 0000 0709

@SNSQ 001 OOE2 0716

@SR 001 0004 0023

@WAI T 001 OOFF 0166

@1l AR 001 0020 0026 2950*

@21 AR 001 0040 0027

@ 001 0001 0032 1925* 2071* 2087* 2088* 2109* 2122* 2123* 2180* 2181* 2184* 2253* 2498*
2520* 2729 2748 2780* 2786* 2916* 2918* 2930* 2946 2947* 3261

@D37B 001 OOF1 0792

@REGL 001 0002 0020 2578 2579 2739

@RETRN 001 0080 0161 0162

@RLDWN 001 O004F 0167

@RTCNT 001 0003 0706

@RTRNC 001 0080 0169

@RT37B 001 0005 0805

@BLN 001 0005 0178

@BLNL 001 0002 0192

@CTSZ 001 0100 0108

@DFLN 001 0007 0098

@5DFO0 001 0000 0174

@DF1 001 0001 0175

@DF2 001 0002 0176

@5DF3 001 0003 0177

@ECCY 001 0030 0094

@l ST 001 0001 0189

@KCTL 001 0000 0656 2111 2157 2255

@LASH 001 0061 0075

@LAST 001 0002 0191

@M DL 001 0003 0190

@NSBO 001 0000 0680

@NSB1 001 0001 0681 2124* 2137 2145

@NSB2 001 0002 0682

@NSB3 001 0003 0683 2125* 2376

@NULL 001 0080 0181

@N37B 001 OOF2 0786

@ONLY 001 0000 0188

@PI NA 001 OOAO 0665 2041 2061 2072 2085* 2110* 2156* 2157 2185 2193 2229 3218 3245
3314

@PINB 001 00BO 0666 3247

@TEXT 001 0007 0180

@TYPE 001 0006 0179

@YCNT 001 0002 0705

@yYLVL 001 0005 0008 2617

@BCNT 001 0000 0168

@BLEF 001 0010 0163 0165

@BLI X 001 0011 0165

@J37B 001 0040 0803

@YPAM 001 0002 0747

@yYPO 001 001C 0746

@JCB 001 0087 0047 2746 2747 2758 2759 2780 2928 2930 2945 2947

@QJPARW 001 O0O05A 0086

@/ADDR 001 0002 0149

@/ENTA 001 0056 0121



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PAGE 102

@/NDDV 001 OOFE 0122

@WMFD1 001 0000 0117

@MFD2 001 0001 0118

@/NMRS3 001 0002 0120

@/MIRL 001 0001 0119

@/OLI D 001 0006 0099

@/Q 001 0001 0033

@\W37B 001 OOFF 0811

@\BFI' T 001 0500 0109

@\5TBL 001 0503 0110

@XR 001 0002 0022 1916 1942* 1944 1996* 2083* 2084 2129* 2168 2176 2178 2179 2180
2181 2184 2186 2187 2189 2190 2191 2191 2193 2197 2200 2201
2201 2205 2205 2207 2217 2219 2219 2220 2237 2241 2249 2251
2253 2265 2287 2293 2295 2296 2346* 2347 2349 2351 2355 2356
2357 2359 2361 2779 2793* 2913 2921 2922* 2923 2925 2927 2929
2929 2930 2931 2941 2941 2943 2944 2944 2947 2950 2972 3075
3079* 3147* 3148 3150 3151 3152 3152 3154 3155 3155* 3157 3161
3162* 3163 3166 3166 3167 3167 3259* 3260 3263 3263* 3264 3267
3290* 3293 3293* 3300 3300* 3303 3303* 3306 3306* 3309 3309* 3313
3313* 3317 3317* 3321 3321* 3324 3348* 3351 3351* 3352 3368* 3371
3374 3379 3382 3385 3385* 3391 3391* 3394 3394* 3395

@ERO 001 0000 0070 2256 2341 3312

@K 001 0010 0765

DKDAC1 001 01C5 2154

DKDAC2 001 01D9 2167 2134

DKDAC4 001 O1E5 2177 2138 2142

DKDACS 001 0261 2228 2146

DKDAC6 001 028E 2250 2144 2214 2296

DKDAC/ 001 O02AC 2266 2186 2192 2231 2233

DKDAC8 001 O02F7 2340 2136

DKDADR 002 0114 2061 1976

DKDAO3 001 0003 2305 2254

DKDBS1 001 O1F4 2182 2129 2168* 2176 2237 2241 2249 2265

DKDBS2 001 00D6 1985 1910 1915 1955 1958 2079 2096 2120 2166 2178 2180 2184 2187
2213 2215* 2216 2217* 2227 2251 2253 2254 2254* 2256* 2257 2259
2267 2275 2280 2280* 2282 2282* 2287 2293 2339 2341* 2374 2495

DKDCCE 001 0002 1901 2329

DKDCFP 002 0112 2060 2110

DKDCF1 001 OOF5 2016 1932* 2018 2060 2086* 2098* 2101 2101* 2102* 2103* 2106* 2107 2107*
2108* 2112 2127 2178 2179 2187 2194 2196* 2208* 2213 2215* 2232
2234 2238 2242* 2254*

DKDCF2 001 O02DE 2306 2179* 2197* 2201 2217

DKDCF3 001 O02E2 2308 2201 2205 2219*

DKDCNE 001 0002 1900 2328

DKDCRT 005 OZ2EE 2323 2324

DKDDCE 001 0010 1904 2332

DKDDCT 001 O02F6 2332 2295

DKDDDR 001 OOFF 2039 1965* 1966* 1969 1969* 1970 1970* 1971 1975 1975* 1976* 2040 2071
2087 2109 2122 2123 2180 2184 2253

DKDDPL 001 OOEF 2009 1934 1936* 1944* 1945 1948 1949* 1950 1951* 1956 1965 1967* 1968
1972 2011 2081 2085 2086 2088 2098 2158* 2194 2198 2207* 2217*
2220* 2229* 2230 2234* 2236* 2237* 2240 2257 2267 2280* 2282*

DKDDRT 005 O02F1 2320 2293* 2295* 2321

DKDDSV 002 O02E8 2311 2187* 2190* 2191

DKDDSW 002 02EC 2313 2237

DKDECL 003 0117 2062 2254



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PACE 103

DKDERP 001 0189 2121 2073

DKDERT 005 O02ED 2324 2168*

DKDEST 001 010C 2055 2064

DKDETR 001 005C 1896 2232

DKDFDR 002 OZ2EA 2312 2193* 2200* 2207 2220
DKDI SK 001 0025 1909

DKDKCE 001 0010 1902 2330

DKDKRT 005 OZ2EF 2322 2251* 2323

DKDLSK 001 015B 2099 2216

DKDMPS 001 OOFC 2027

DKDND 001 0341 2383

DKDNIT 001 O2F6 2333 1921

DKDNSF 001 0337 2375 2169

DKDOCT 001 0005 2317 1921 2318

DKDOFT 001 0104 2047 2356

DKDONE 003 O010E 2057 1917 1919 1949 2058 2084 2196 2197 2200 2361
DKDRCE 001 0008 1903 2331

DKDRVA 001 OOFC 2024 1943* 1955 2025 2027
DKDRVMB 001 OOFD 2029 1958 2030

DKDRMG 001 OOFE 2033 1943 1960* 2034 2102 2106 2112* 2256* 2341*
DKDRRT 005 O02F0 2321 2287* 2322

DKDRST 001 0100 2045 2124* 2125* 2133 2135 2137 2139 2143 2145 2352 2376
DKDRTR 003 O010E 2058 2168 2251 2287 2293
DKDSAD 002 O02E6 2310 2178* 2189* 2191 2205 2219
DKDSAV 001 OOEE 2002 1950* 2004 2089
DKDSEE 001 0157 2097 1980 2259 2362
DKDSTA 002 0119 2064 2156

DKDST2 005 010B 2049 1936 1968* 2230 2280
DKDTCT 005 O02F1 2318 1921* 2320

DKDTLN 001 0004 1890 2046 2356

DKDWRF 002 0110 2059 1937 1974 2282 2283
DKDXFC 001 OOFC 1895 1966

DKDXFF 001 OOFF 1893 1932 1945

DKDX03 001 0003 1894 1967

DKDX7F 001 O007F 1891 2189 2190 2236
DKDX80 001 0080 1892 2240

DKDZZzZ 003 OOFB 2020 2127* 2357

DKDO10 004 0000 1887

DKDO20 003 004C 1930

DKDO25 001 O004F 1931 2365

DKDO30 003 O004F 1932

DKDO40 004 0064 1942 1918* 1935

DKDO50 004 0068 1943 1961*

DKDO60 004 O009A 1960 1955* 1957 1958* 1961
DKDO70 004 00C8 1975 1973

DKDO80O 004 00D6 1989 1925* 1946

DKDO90 004 O0O0DE 1991 2498* 2520*

DKD100 004 OOE2 1995 1914~

DKD110 004 OOE6 1996 1916*

DKD120 004 OOEA 1997 1920* 2497

DKD130 003 O011A 2070 1930 2364

DKD140 004 0124 2073 2071~

DKD150 004 0128 2074 2070~

DKD160 003 012C 2080 1981 2363

DKD170 004 0139 2084 1937* 1971* 1974* 2283*
DKD180 003 0150 2090 2087* 2088* 2089* 2275 2351



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PACE 104

DKD190 004 0153 2091 2080* 2082
DKD200 004 0177 2109 2104
DKD210 003 O017E 2111 2109* 2355
DKD220 004 0185 2113 2100~
DKD230 003 0191 2124 2122~
DKD240 003 0194 2125 2123*
DKD250 004 0197 2127

DKD265 001 019B 2128

DKD270 004 01B5 2142

DKD280 004 01C5 2155 2289
DKD290 004 01D5 2160 2360 2499* 2521*
DKD295 004 O1E1 2170 2159
DKD300 003 O01F4 2183 2180* 2181*
DKD310 003 O1FE 2186 2184~
DKD320 004 022E 2201 2195 2199
DKD330 003 0246 2213 2204 2206
DKD345 004 0271 2234 2209
DKD350 004 0278 2237 2241
DKD360 003 0288 2242 2239
DKD370 003 029D 2255 2253*
DKD380 004 02C4 2287 2268
DKD390 004 02CB 2289 2252
DKD400 004 02CF 2293 2276
DKD410 004 O2FD 2346 2170 2258 2288 2294
DKD412 004 0318 2356 2353
DKD415 003 0320 2359 2348
DKD420 003 032A 2362 1938 2243
DKD430 003 032D 2363 2221
DKD440 004 0333 2365 2342
DKD450 001 O033A 2378 2381

| SADIX 001 OD5B 1629

| SADST 001 O0C9D 1584

| $BASE 001 0C60 1586

| $BRCN 001 117B 1638

| $BSET 001 119D 1637

| $B1SW 001 0040 1688

| $B2SW 001 0020 1690

| $CADR 001 144C 1671

| $CALL 001 12B1 1665

| $CBML 001 0D43 1606

| $CBN1 001 OD3E 1602

| $CBN2 001 OD3F 1603

| $CBN3 001 0D40 1604

| $CBN4 001 0D41 1605

| $CFBS 001 OAE3 1650

| $CLFA 001 OD4A 1612

| $CLVA 001 0D49 1611

| $CL1C 001 0D46 1609

| $CL1IF 001 0D44 1607

| $CL2C 001 0D47 1610

| $CL2F 001 O0D45 1608

| $CPGL 001 1600 1568

| $CPUF 001 O0A27 1648

| $CSCT 001 OD5A 1624

| $CSSW 001 0010 1692

| $CSXA 001 2000 1567



LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0A85
1358
0D53
0D55
0BC1
0004
0CBC
0DD1
075D
0DE6
O0DES8
0919
082A
0751

DEFN

1649
1659
1592
1593
1646
1696
1591
1631
1651
1632
1633
1654
1653
1652
1575
1622
1618
1621
1617
1574
1578
1598
1656
1666
1663
1664
1661
1660
1657
1680
1698
1686
1579
1594
1669
1668
1672
1673
1674
1619
1620
1599
1615
1614
1667
1626
1623
1627
1635
1628
1642
1641
1700
1625
1587
1640

CROSS REFERENCE
REFERENCES

2992

VER 15, MOD 00 25/09/15 PACE 105



LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
004
001
001
001
001
002
001
001
002
001
004
001
006
001
004
004
002
001
003
001
004
001
001
004
003
003
003
004
003
001
006
001
002
001
004
001
001

0D51
0639
ODAF
0008
0D2B
0C3A
1350
0BBO
144A
0D59
0D5B
0C89
0C82
0C/B
0Cr4
0CAB
op4cC
0Co61
0C00
0622
0014
0653
0659
O5FF
0662
0600
0000
0660
0001
0622
0635
063B
0499
05A8
05B3
05A7
0579
0569
0522
0550
05A0
058E
0538
0540
054A
0568
056E
0572
0579
057E
0580
03C5
03E3
04B4
0469
03CD

DEFN

1597
1576
1588
1694
1600
1645
1662
1644
1670
1595
1596
1583
1582
1581
1580
1585
1590
1589
3127
3106
3129
3111
3119
3107
3130
3077
3108
3128
3126
3087
3093
3099
2754
2990
2993
2988
2956
2946
2919
2936
2981
2971
2926
2928
2931
2945
2948
2950
2955
2957
2960
2578
2627
2764
2714
2585

CROSS REFERENCE

REFERENCES

3091
3076
3122
3084~
3104
3082
3080
1887
3074
3081
3084
3083
3097
3092
2728
2755
2991
2944

2913

2972*
2933
2923*
2918*
2928
2916*
2925*
2945
2929*
2927*
2765

3099
3078

3088

3082

3085
3106

2922
2974

2930*
2932
2946
2949

2937
2931

3115 3123

3086

3101~

2947*

2956
2944* 2950

VER 15, MOD 00 25/09/15 PACE 106



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PAGE 107

NCAI PL 004 049D 2756 2994

NCARPL 004 O04A1 2758

NCI ENT 001 0483 2736

NCI EXT 003 0480 2732

NCI MSK 003 0476 2729

NCI SUS 004 0496 2748

NCOFNG 001 03DD 2614

NCRPOS 001 O3E2 2624

NCRTAD 002 044D 2692

NCRTIN 001 03D3 2594

NCSDPL 001 O050E 2807

NCO001 002 0464 2697

NDATE 003 043A 2683

NDBGUF 001 O3EO 2618

NDFDET 001 O3E8 2642

NDKSI Z 001 03D7 2604

NDPLSV 006 0449 2688

NDSADR 002 0587 2964

NERBF1 001 OAOO0 3233 3189 3194 3199 3209 3234 3290 3334* 3346 3348 3356 3356* 3357*
NERBF2 001 OAO0O0 3234 3204 3368
NERBSE 004 O071A 3219 3137 3142
NERBUF 001 OAO0O0 3235 3147 3156* 3184
NERCDE 001 000C 2494 2497 2523
NERCTD 001 0009 3226 3374~

NERDCD 001 0045 3227 3379* 3382*
NERDEL 001 0002 3220 3293 3300 3303 3306 3309
NERDEV 003 07Cl1 3261 3140* 3314 3369 3372 3375 3383
NERDPL 001 O046F 2718

NERDSB 001 O7AA 3216 3316* 3320* 3329 3341
NERDSD 001 0041 3228

NERDSL 001 0000 2552 2500

NERDSP 001 O07A4 3212

NERD2D 001 0040 3222 3317

NEREND 001 OOFF 3243 3257 3264
NERENL 001 0002 2553 2522

NERENT 002 O07A9 3215 3154

NERFI X 001 0008 3223 3318

NERFXD 001 0020 3224 3321

NERHCR 001 0058 3242 3256

NERHD1 001 0040 3237 3246

NERHD2 001 0044 3238 3248

NERHKY 001 0048 3239 3250

NERHLQ 001 0078 3236 3271

NERHLT 001 O039E 2526 2531 2533
NERHPR 001 004C 3240 3252

NERHPU 001 0054 3241 3254

NERHRD 002 03A6 2533 2499

NERI DX 002 O7AC 3217 3156

NERKYD 001 0001 3225 3371*

NERLCT 001 O07A3 3211 3354*

NERLGA 002 O03A8 2534 2521

NERLOG 001 0345 2496

NERVAD 002 0471 2720

NEROVL 001 O3AF 2545 2508 3085*
NEROVR 001 0700 3139 2511 3233 3235
NERPED 001 0010 3221 3313



SYMBCL

NERPHD
NERPL2
NERPL3
NERPL4
NERPL5
NERPL6
NERPL7
NERPPE
NERSCP
NERSDR
NERSHF
NERSTR
NERTBL
NERTRN
NERTWO
NERVOL
NERVRT
NEROSO
NER100O
NER200
NER220
NER225
NER230
NER240
NER250
NER260
NER270
NER280
NER290
NER310
NER315
NER320
NER330
NER340
NER350
NER40O
NER420
NER450
NER500
NER510
NER520
NER525
NER530
NER533
NER540
NER550
NER560
NEXADR
NEXDPL
NEXFTR
NFEVAP
NFI LI B
NGUFI O
NHI STE
NHI ST1
NI NDR1

LEN VALUE

001
001
001
001
001
001
001
001
001
001
002
001
001
012
001
001
001
004
001
004
004
004
003
004
003
004
003
004
001
003
003
003
004
003
004
001
003
004
001
004
004
004
004
006
003
004
004
002
001
001
001
002
001
001
008
001

0011
077F
0785
078B
0791
0797
079D
000C
0007
07DF
07A6
07D9
07AE
039D
07A7
07AD
03A9
0363
0379
070A
071A
072E
0739
0760
076B
07BC
07C0
07CF
07D3
080C
0827
082A
0836
0844
0851
088B
08B2
08DC
08EO
08FB
0906
091A
091E
092D
0940
094C
0950
0516
0514
043B
0588
03DA
0583
042E
0435
03D4

DEFN

3229
3180
3185
3190
3195
3200
3205
3232
3230
3284
3213
3275
3244
2523
3214
3218
2537
2505
2515
3142
3147
3152
3155
3166
3171
3259
3260
3267
3268
3300
3309
3310
3314
3318
3322
3340
3351
3361
3363
3372
3375
3382
3383
3387
3391
3395
3396
2817
2815
2684
2967
2610
2962
2680
2681
2595

CROSS REFERENCE

REFERENCES

3385
3144
3289
3326
3329*
3365
3341~
3394
3148
3141
3349*
2517
3259
2497*
3389
3165
2506
2503
3176
3361
3169
3149
3153
3163*
3160
3175
3261
3262
3267*
3295
3298
3292
3311
3315
3319
3328
3355
3338
3287
3370
3373
3378
3376
3390
3388
3393
3380

2804
2969

3171* 3173
3337

3331 3335*
3396* 3398
3343 3358* 3360

3350* 3352 3357 3386* 3387

3399
3219

3164* 3165*

3265
3272

3297 3302 3305 3308

3347 3353

3389*
3384

VER 15, MOD 00 25/09/15 PACE 108

3387*



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 25/09/15 PAGE 109

NI NDR2 001 O03D5 2598

NINDR3 001 03D6 2601

NI NLNO 002 O03CF 2588

NlO ND 001 03D2 2593

NKEYBD 001 O3El1 2621

NKEYCD 001 03C3 2572

NLDRTN 004 0571 2949

NLEVEL 002 O3DF 2617

NLMRGN 001 03Cl1 2564

NLOADB 003 054A 2932

NLOADR 001 O051A 2914

NLPRI O 002 O3EA 2645

NLPROS 001 O3E5 2633

NLPRP3 001 O3E4 2630

NNEXTB 001 O3E6 2636

NNEXTL 001 O3E7 2639

NNUCBS 001 03C0 2560

NPAI DF 002 050D 2805 2794
NPASWD 008 042D 2677

NPAUSE 001 O04BA 2773

NPAUS1 001 O04BE 2775 2762
NPAO10 004 O04BE 2776

NPAO15 003 O04CA 2779

NPAO20 004 O04EO0 2787 2782
NPAO30 004 O04E6 2789

NPAO40 003 O04EC 2791 2780* 2786*
NPAOS0 004 O4EF 2793 2779*
NPAO60 004 O04F7 2795 2776*
NPAO90O 004 O04FB 2796 2778* 2794 2801
NPA100 004 0506 2803 2791
NPKERT 001 0417 2657

NPLST1 007 0454 2693

NPLST2 007 045B 2694

NPLST3 007 0462 2695

NPRDEV 002 044B 2689

NPRPOS 001 03C2 2568

NPTCH1L 011 O3F6 2648

NQUSNS 002 048C 2739 2737*
NQUO5S0 003 0475 2728 2729 2738
NQU100 004 0495 2747 2745* 2748 2774* 2778
NRLOAD 001 O51E 2917

NRVRGN 001 03C0 2561

NRSTR 004 04D6c 2784

NSPRNT 001 0465 2707

NSWPCR 003 0511 2809

NTABLN 004 03CB 2581

NTROVR 001 O054E 2934

NUNMSK 001 048D 2744

NUSRDR 002 03DC 2613

NVOLID 001 O3F7 2652

NVAI TF 001 0O57F 2959

NWFNVE 008 0443 2685

NXIND1 001 O03D0 2591

NXIND2 001 03D1 2592

NXIND3 001 03D8 2607

NXRSAV 002 03Cr7 2579



TOTAL STATEMENTS IN ERROR IN THI S ASSEMBLY = 0

GL105 |
G103 |

THE CODE LENGIH OF ##1TRK | S 6144 DECI MAL.
TOTAL NUMBER OF LI BRARY SECTORS REQURED IS 34
NAME- ##1TRK, PACK- R1R1R1, UNI T- R1, RETAI N- P, LI BRARY- R, CATEGCRY- 000



OVERLAY LI NKAGE EDI TOR CORE USAGE NAP 25/ 09/ 15

START CATEGORY NAME AND CODE LENGIH
ADDRESS ENTRY HEXADECI MAL DECI MAL
0000 0 ##1TRK 1800 6144

OL100 | THE TOTAL CORE USED BY ##1TRK | S 6144 DECI MAL.

OL101 | THE START CONTRCOL ADDRESS OF THI S MODULE |'S 0000.

OL104 | TOTAL NUMBER OF LI BRARY SECTORS REQUIRED IS 25
NAME- ##1TRK, PACK- R1R1R1, UNI T- R1, RETAI N- P, LI BRARY- O

0 GO GET TO CARD FILE PART 2
7628 *
7629 * DATA | TEM | N STACK MUST BE CONVERTED TO CARD OUTPUT
7630 * FORMAT AND | TS LENGTH DETERM NED
7631 *
1DA3 35 02 OD4E 7632 SFP220 L | $STAK, @R PO NT @R AT DATA | TEM
1DA7 B8 40 00 7633 TBN | @TAT(, @R, B@TYP CHARACTER CONSTANT ?
1DAA F2 90 30 7634 JF SFP320 NO, GO CONVERT TO UNPACKED FLT
7635 *
7636 * CHARACTER CONSTANT TO BE FORVATED
7637 *
1DAD BC 7D 00 7638 M/ | @TAT(, @R), B@QUO MOVE A QUOTE MARK TO LEFT END
1DB0 7C 13 EB 7639 M/ SFPDI C(, @R), | @CRF+1 NI TLZ CHAR ELEMENT LENGTH + 1
1DB3 E2 02 01 7640 SFP230 LA  @1(, @R), @R I NCR @R BY 1
1DB6 5F 00 EB EC 7641 SLC  SFPDI C(, @R), SFPONE(1, @R) DECR COUNTER BY ONE
1DBA F2 81 13 7642 JZ  SFP250 JUMP OUT OF LOOP | F ZERO
1DBD BD 7D 00 7643 CLI  @ERQ, @R), B@QUO | S REF. CHAR A QUOTE MARK ?
1DCO DO 01 B3 7644 BNE  SFP230(, @R) NO, GO I NCR TO NEXT CHARACTER
1DC3 AC 10 12 11 7645 MWC | @QCRF(, @R),| @QCRF-1(1 @QCRF-1, @R) MOVE CONT TO Rl GHT
1DC7 E2 02 01 7646 LA  @L(, &R, @R I NCR @R BY ONE
1DCA BC 7D 00 7647 MWl @ERQ(, @R), B@&QO MOVE I N A MATCH NG QUOTE
1DCD DO 87 B3 7648 B SFP230(, @R) GO | NCR TO NEXT CHARACTER
1DD0 BC 7D 00 7649 SFP250 W  @ERQ(, @R) , B@QUO MOVE | N RI GHT CLOSI NG QUOTE
7650 *
7651 * ENTI RE CHARACTER ELEMENT HAS BEEN FORMATTED
7652 *
1DD3 34 02 0D59 7653 ST I$VRKL, @R SAVE CHAR- CON RI GHT END ADDR
1DD7 OF 01 0D59 OD4E 7654 SLC | $WRK1, | $STAK( @ADDR) DECR BY START CADDR - LENGTH 1
7655 *
7656 * ACCESS PART 2 OR PUT TO CARD FI LE ROUTI NE
7657 *
1DDD C2 02 0000 7658 SFP320 LA  *-* @R RESTORE D2 ENTRY ROUTI NE
1DEO0 7659 SFPCXI EQU  SFP320+@FPl * FROM POl NTER SAVE AREA
7660 *
1DE1 CO 87 12B1 7661 B | $CALL GO TO CARD FI LE ENTRY IN
1DE5 2000 1DE6 7662 DC  AL( @/ADDR) ( V$XSPT+3*B@LSZ) * SFPUTR - PART 4
7663 *
7664 * CARD OUTPUT COWPLETED - GO TO SFPUTR GENERAL RETURN
7665 *
1DE7 DO 87 7E 7666 B SFP150(, @R) GO TO UNLOCK D2 RCD
7667 *
7668 * PART 1 - WORKAREAS, EQUATES AND CONSTANTS
7669 *
1DEA 1DEB 7670 SFPDEV DS  CL( @ADDR) SAVE SYS OUTPUT DEVI CE STATUS
7671 *
1DEB 7672 SFPDIC EQU  SFPDEV CHAR- CON ELEMENT COUNTER
7673 *



SFPUTR - PROLOGUE -
ERR LOC OBJECT CODE

1DEC 01

1DED 0707
1DEF 2004
1DF1 0100

VM PUT ROUTI NE
ADDR STMI' SOURCE STATEMENT

1DEC 7674 SFPONE DC XL1' 01"

1DEE 7675 SFPVMPT DC AL2( $$PRNT)
1DFO 7676 SFPCRT DC AL2( $SPLYN)
1DF2 7677 SFPVD2 DC AL2( V$SFD2)

VER 15, MOD 00 31/05/21 PACE 100

| NDR FOR QUTPUT TO PRI NTER
| NDR FOR QUTPUT TO CRT
VADDR OF VM DI RECTORY 2



SFPUTR -

PROLOGUE -

ERR LOC OBJECT CODE

1E00

1E00
1E04
1EO07
1EOA

1E0D
1E12
1E17
1E1B
1E1E
1E22
1E26
1E29
1E2C
1E2F
1E33
1E36
1E39
1E3C

1E3F
1E43
1E46
1E49
1E4AC
1EAF

1E52
1E55
1E59
1E5C
1E5F
1E62
1E65
1E68
1E6C
1E70

1E73
1E76
1E79

1E/D
1E80
1E83
1E87

144A 05
1449 02
1349

F4

F4 05
F6 01

04 08

08 04
07 07

VM PUT ROUTI NE

ADDR STMI' SOURCE STATEMENT

1E00
1E00

1E/C

7679
7680
7681
7682
7683
7684
7685
7686
7687
7688
7689
7690
7691

7693
7694
7695
7696
7697
7698
7699
7700
7701
7702
7703
7704
7705
7706

7708
7709
7710
7711
7712
7713
7714
7715
7716
7717
7718
7719
7720
7721
1722
7723
1724
7725

1727
7728
7729
7730
7731
7732
7733
7734

SFPBS2

* X %k X X X

SFP350

SFP370

SFP385

SFP400
SFP410

SFP430
SFP450
SFP460
SFPXR1

VER 15, MOD 00 31/05/21 PAGE 101

ORG *,B@QVPG 0 PLACE MODULE AT PAGE BOUNDARY
EQU * ESTABLI SH
USI NG SFPBS2, @R * BASE RESI STER

THE FILE SPECIFIED IS A DI SK FI LE

@R PO NTS TO THE CURRENT D2 ENTRY.

THE CONSTANT TO BE PUT IN THE FILE I S I N THE
STACK | N PACKED FORVAT, |F NUMERI C

CLC  @D2CS(@L2VB, @R), @D2BS(, @R) |'S BUFFER FULL ?

JNE  SFP350 NO, BYPASS BUFFER WRI TE
B SFP580( , @R) GO WRI TE BUFFER
J SFP370 BYPASS BFR ACCESS

MC | $VADR, @D2CP( @L2CP, @R) COVBI NE CURR PO NTER & VM BASE
ALC | $VADR- 1, @D2VB( @L2VB, @XR) * PACGE TO SET CURR BFR PAGE
B | $VMDFY ACCESS & SET CURR BFR MODI FI ED
Wi SFPWRK(, @R) , @ERO I NI TLZ SPACE LEFT COUNTER

SLC  SFPWRK(, @R), @D2CB( @L2CB, @R) CALC SPACE LEFT I N BFR
M/C  SFPSI O, @BR), @D2l O @L21 O, @XR) SAVE FI LE PREC

ST SFPXR1(, @R), @XR SAVE PO NTER TO D2 ENTRY

TBN  @D2l Q(, @XR) , @G MEF END OF FILE | NDR ON ?

JF SFP385 NO, GO SET PO NTER TO STACK
L | $CADR, @XR SET PO NTER TO CURR BFR LOCO.
Wi @ERQ(, @XR) , @OF MOVE | N AN ECF CODE

L SFPXR1(, @R), @XR RELOAD D2 ENTRY PO NTER

B SFP580( , @R) GO WRI TE BUFFER

B SFP490(, @BR) GO TO RETURN

L | $STAK, @XR SET PO NTER TO STACK

TBN | @GTAT(, @XR) , B@TYP CHARACTER CONSTANT ?

JT SFP430 YES, SO SET LENGIH

TBN  SFPSI Q(, @BR) , @MFP 'S FI LE PREC = LONG ?

JT SFP400 YES, GO CHECK RUN PREC

Wi SFPCNL(, @R), | @QPFS SET CON LNG FOR SHORT PREC.

| F RUN PREC = SHORT, NEXT INSTR IS A JUWP TO RELOAD PO NTER

TO D2 ENTRY. |F RUN PREC = LONG INSTR IS A NOP

JC SFP450, | @RSW JUW | F RUN PREC = SHORT

MWC | @PEXS(, @XR), | @PEXL( @81, @XR) SET EXPONENT TO SHORT PREC
SBF | @TAT(, @XR) , B@PREC SET CON | NDR TO SHORT PREC

J SFP450 GO RELOAD D2 ENTRY PO NTER

\v SFPCNL(, @R), | @ PFL SET CON LNG FOR LONG PREC.

JC SFP450, @QJCB- | @PRSW@NOP | F RUN = LONG, GO RELOAD D2 PTR
SBN | @TAT(, @R), B@REC SET CON | NDR TO LONG PREC

MWC | @PEXL(, @XR), | @PEXS( @1, @XR) SET EXPONENT FOR LONG PREC
SLC | @EXL-1(, @R), | @PEXL- 1( SFPDLS, @XR) SET EXTRA DIGA TS TO O
J SFP450 GO RELOAD D2 ENTRY PO NTER

WI SFPCNL(, @BR) , | @Q.CRV
ST SFPSTK(, @BR) , @R
* _ % R

SET CON LNG FOR CHAR CONSTANT

I NI TLZ CON- MOVE STACK CADDR
RESTORE CURR D2 ENTRY PO NTER
CADDR OF CURRENT D2 ENTRY

CLI SFPWRK(, @R) , @ERO | S SPACE LEFT AT MAXI MUM ?

JE SFP500 YES, BYPASS REST OF TESTI NG

M/C  SFPPRT(, @R), SFPWRK( 1, @R)  MOVE SPACE LEFT TO MOVE LENGTH
SLC  SFPWRK( @1, @R), SFPCNL(, @R) DECR SPACE LEFT BY CON- LNG

EQU  SFP460+@P1



SFPUTR - PROLOGUE -

ERR LOC

1E8B
1E8E
1E92
1E96
1E9A
1E9E
1EA2
1EAS
1EA9

1EAD
1EB1
1EB6
1EB9
1EBD
1EC1
1ECS

1ECB
1ECF
1ED3
1EDS
1EDA
1EDD

1EEO
1EE3
1EEY
1EE9
1EEE

1EF2
1EF2
1EF2
1EF3
1EF4
1EF5
1EF7
1EF7
1EF7
1EF9
1EFB

OBJECT CODE

F2 84 1F

6C 01 F6 OB
6C 01 F4 09
5F 01 F6 F4
6F 00 F6 04
5F 01 F6 FC
F2 84 0C
3C BA 0CBC
CO0 87 1203

5C 00 F8 F2
4C 01 C8 144cC

0C 00 0000 0000

74 08 F1
CO0 87 12B1

1C 01 144C FA
CO 87 0000

00
00

0000
0001

VM PUT ROUTI NE
ADDR STMI' SOURCE

7735
7736
7737
7738
7739
7740
7741
7742 SFP480
7743 SFP490

7745 SFP500
7746 SFP510
1747
7748
7749
7750
7751 SFP550
1EC8 7752 SFPBFR
1EC6 7753 SFPMWL
1ECA 7754 SFPSTK
7755
7756
7757
7758 SFP560
7759
7760
7761 *
7762 *
7763 *
7764 SFP580
7765
1EE8 7766
7767
7768 SFP590
7769 *
7770 *
7771 *
1EF2 7772 SFPCNL
7773
1EF2 7774
1EF3 7775
1EF4 7776 SFPWRK
1EF6 7777 SFPWK2
1EF8 7778 SFPPRT
7779
1EF8 7780
1EFA 7781 SFPSCA
1EFC 7782 SFPCO1
7783 *
7784 *
7785 *
1EF6 7786 SFPSI O
0004 7787 SFPDLS
OOFF 7788 SFPMS1

STATENMENT
JH  SFP500
MVC
M/C  SFPWRK(, @R), @D2DD(
SLC
SLC
SLC
JH  SFP510
M/l | $ERRC, @&715
B | $RTRN
M/C  SFPPRT(, @R), SFPCNL( 1, @R)
MVC
M1 SFPML(, @R), SFPVS1
ALC
ALC
ALC
MWC *_ *( @/Q) Sk _k
EQU  SFP550+@Pl
EQU SFP550+@
EQU  SFP550+@P2
ALC
SLC
BZ  SFP490(, @R
ALC
B SFP580( , @BR)
B SFP500( , @BR)
ST  SFP590+@P1(, @R), @G\RR
B | $CALL
DC
M/C | $CADR, SFPSCA( @ADDR, @R)
B * _ %
DS CL1
ORG  SFPCNL
DC  XL1' 0O
DC  XL1' 00'
DS CL1
DS  CL2
DS  CL2
ORG  SFPPRT-1
DC  XL2' 0
DS  CL2
DC L2 1
PART 2 - EQUATES
EQU  SFPWK2
EQU | @PFL- | @PFS
EQU X FF

VER 15, MOD 00 31/05/21 PAGE 102

GO MOVE CONSTANT | F SPACE

SFPWK2( @L2FS, @R) , @D2FS(, @R) MOVE FILE SI ZE TO WORKFLD

@L2DD, @R) DECR BY

SFPVK2(, @R) , SFPVRK( @L2FS, @R) * SECTORS USED
SFPVK2(, @R) , @D2CS( @L2CS, @R) CALC SECTORS LEFT IN
SFPWK2( @L2FS, @R) , SFPCO1(, @R) * FILE

MORE, GO SET UP PART- CON MOVE
SET EOF ERROR CODE
RETURN

SET LENGIH OF CON- MOVE

SFPBFR( @ADDR, @BR) , | $CADR | Nl TLZ BUFFER CADDR FOR MOVE

CALC LENGTH

SFPMWL( @1, @R), SFPPRT(, @R) * OF MOVE
SFPSTK( @1, @R), SFPWL(, @R) | NCR STACK BUFFER CADDR S
SFPBFR( @1, @R) , SFPWL(, @R) * BY LENGTH OF MOVE

MOVE CONSTANT FROM STACK TO BFR
CADDQ OF BUFFER LOCATI ON

LENGTH OF MOVE

CADDR OF STACK LOCATI ON

@D2CP( @L2CP, @R), SFPPRT(, @R) | NCR D2 ENTRY BFR PO NTER
SFPCNL( @1, @R) , SFPPRT(, @R) DECR CON- LNG BY LNG MOVED

| F ALL MOVED, GO TO RETURN

SFPSTK( @1, @R) , SFPC01(, @R) | NCR STACK CADDR FOR NXT MVE

VM BUFFER MJUST BE WRI TTEN TO THE SAVED FI LE

SAVE RETURN
EXECUTE PART 3

AL( @/ADDR) ( V$XSPT+2+B@BLSZ) * OF SFPUTR

RETURN TO CALLI NG LOCATI ON

PART 2 - WORK AREAS AND CONSTANTS

SAVE AREA FOR CONSTANT LENGTH
* INITIALI ZE TO

* ZERO

INITLZ TO ' 0" TO USE WRK AS 2
WORKAREA TO CALC SPACE LEFT
WORKAREA TO CHECK FOR EOF
WORKAREA TO FOR MOVE LENGTH

* INNTLZ TO ZERO, 1ST BYTE W LL
* ALLWAYS BE 0.

SAVE AREA FOR VM BUFFER CADDR
ONE CONSTANT

SAVE AREA FOR FI LE PRECI SI ON
LNG LONG PREC, EXTRA SI GNI FI CNCE
M NUS 1



SFPUTR -

PROLOGUE -

ERR LOC OBJECT CODE

1F0O0

1F00
1F05
1F09
1FOE
1F12
1F15
1F18

1F1B

1F1E
1F23
1F28
1F2E
1F34
1F38
1F3B

1F3E
1F42

1F44
1F47
1F4A
1F4D

1F50
1F54

1F56
1F58
1F5C

1F60
1F64

1F66
1F6B
1F70

F2 87

74 01
7C 84
74 01
74 02

Co 87
0000

0444
C2 01
C2 02

Co 87
057F

2C 01
2E 00
Co 87

144A 8B
1358

76 144B
04 03
09

01

03

48

2C 144B
32 144B
0D59 1EF2
0D5B 1ECA
0D58

43

43

0025

0000
0000

0025

144A 05
1449 02
1349

VM PUT ROUTI NE

ADDR STMT

1F00
1F0O0

1F43

1F55

1F57

1F65

7790
7791
7792
7793
7794
7795
7796
7797
7798
7799
7800
7801
7802
7803
7804
7805
7806
7807
7808
7809
7810
7811
7812
7813
7814
7815
7816
7817
7818

7820
7821
7822
7823
7824
7825
7826
7827

7829
7830
7831
7832
7833
7834
7835
7836
7837
7838

7840
7841
7842
7843
7844
7845

SOURCE STATEMENT

ORG *,B@QVPG 0
SFPBS3 EQU  *

USI NG SFPBS3, @R ESTABLI SH BASE REG STER USAGE
M/C | $VADR, SFPRT2( @ADDR, @R) REFERENCE PAGE 2 OF
B | $CVAD * THE SFPUTR ROUTI NE
M/C  SFP680+@P1-1(1, @R), | $CADR-1 SET UP RTRN CADDR FOR PG CA
CLC  @D2CS(@L2VB, @R), @D2BS(, @R) | S VM BUFFER FULL ?
JE  SFP610 YES, GO SET UP FOR SFLOAD
TBN  @D21 O(, @R) , GMEF ECF | NDR SET ?
JT  SFP610 YES, GO SET UP FOR SFLOAD
*
* CURRENT BUFFER PAGE | N CORE IS FILLED, BUT VM BUFFER
* NOT FULL. GET NEXT PAGE OF BUFFER | NTO CORE.
*
J SFP675
*
* VM BUFFER MUST BE PUT TO SAVED FILE. SET UP & EXEC SFLOAD
*
SFP610 MVC  SFP625+@P2- 1(1, @R), | $CADR-1 SET UP CADDR FOR CON-LNG
M/C  SFP630+@P2- 1(1, @R), | $CADR- 1 SET UP CADDR FOF CON- CADDR
SFP625 MVC | $WRKL, SFPCNL( 1) MOVE CON- LNG FOR SFLOAD
SFP630 MC | $WRK2, SFPSTK( @ADDR) MOVE CADDR OF CON FOR SFLOAD
MW 1 $WRK1- 1, @PUT SET QUTPUT | NDR FOR SFLOAD
ST  SFP635+SFP5(, @R), @GR SET UP CADDR OF DPL TO
M/I  SFP635+SFP5(, @R), SFPDID * WRI TE OUT | NTERPRETER
*SFP635 DI SK @ERO WRITE | T OQUT

SFP635 B $DI SKN
DC  AL2( @ERO
*** END OF EXPANS|I ON ***

ST  SFP640+SFP5(, @R), @R
M/l  SFP640+SFP5(, @R), SFPD2D
ST  SFP650+@P1(, @R) . @R
ST  SFP655+@P1(, @R) . @R
* SFP640 BLOAD @ERO

SFP640 B $BLOAD
DC  AL2( @ERO
**x* END OF EXPANS|I ON ***

*
* RETURN FROM SFLOAD
*
DC  AL( @ADDR) ( $DPLSV- 5)
SFP650 LA  *-*, @R
SFP655 LA  *-* @R
* DI SK $WAI TF
B $DI SKN
DC  AL2($WAI TF)
*** END OF EXPANSI ON ***

VER 15, MOD 00 31/05/21 PACE 103

PLACE MODULE_AT PAGE BOUNDARY
* FOR TH S PAGE

PERFORM PHYSI CAL DI SK OP
DPL ADDRESS

SET UP CADDR OF DPL TO
* READ & EXECUTE SFLOAD
SAVE BASE REQ STER
SAVE PO NTER TO D2 ENTRY
GO EXECUTE SFLOAD
LOAD AND EXECUTE WORK AREA PGM
DPL ADDRESS

CADDR OF | NTERPRETER READ DPL
RESTORE BASE

RESTORE D2 PO NTER

VWAI' T FOR | NTERPRETER
PERFORM PHYSI CAL DI SP OP

DPL ADDRESS

SFP675 MWC | $VADR, @D2CP( @L2CP, @XR) SET UP VADDR OF NEXT PAGE
ALC | $VADR- 1, @D2VB( @L2VB, @XR) * OF VM BUFFER
B | $VDFY ACCESS & SET FOR MADI FI CATI ON
*
* THE NEXT | NST HAS BEEN MODI FI ED TO UP THE CADDR OF THE
* BUFFER | NTO A SAVE AREA I N PART 2 OF SFPUTR



SFPUTR - PROLOGUE - VM PUT ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 104
7846 *
1F74 OC 01 1EFA 144C 7847 SFP680 MVC  SFPSCA, | $CADR( @ADDR)
1F7A GO 87 1203 7848 B | $RTRN RETURN TO SFPUTR - PART 2
7849 *
7850 * PART 3 - DPL'S
7851 *
7852 *SFPDP1 DPL FUNC- @PUT, DADDR- #@/SFI , CNT- #@/SL, CADDR- #$$I NS
1F7E 7853 SFPDP1 EQU  * DI SK PARAMETER LI ST
1F7E 02 1F7E 7854 DC AL1( @PUT) REQUESTED FUNCTI ON
1F7F 09A1 1F80 7855 DC AL2( #@/SFI ) DI SK ADDRESS
1F81 OF 1F81 7856 DC AL1( #@/SL) SECTOR COUNT
1F82 0600 1F83 7857 DC AL2( #$$1 NS) BUFFER ADDRESS
7858 *** END OF EXPANSI ON ***
007E 7860 SFPD1D EQU  SFPDP1- SFPBS3 DI SP TO | NTRP WRI TE DPL
7861 *
7862 *SFPDP2 DPL FUNC- @GET, DADDR- #@5FLO, CNT=# @dbFL, CADDR- #$$SFL
1F84 7863 SFPDP2 EQU  * DI SK PARAVMRM RST
1F84 01 1F84 7864 DC AL1( @CGET) REQUESTED FUNCTI ON
1F85 0499 1F86 7865 DC AL2( #@BFLO) DI SK ADDRESS
1F87 05 1F87 7866 DC AL1( #@ObFL) SECTOR COUNT
1F88 OFOO 1F89 7867 DC AL2( #$$SFL) BUFFER ADDRESS
7868 *** END OF EXPANSI ON ***
0084 7870 SFPD2D EQU  SFPDP2- SFPBS3 DI SP TO SFLOAD READ DPL
7871 *
7872 * PART 3 - CONSTANTS, SAVE AREAS & EQUATES
7873 *
1F8A 1EOO 1F8B 7874 SFPRT2 DC AL( @/ADDR) ( V$XSPT+B@Q. VPG VADDR COF SFPUTR PART 2
7875 *
0005 7876 SFP5 EQU 5 DI SP TO DPL- ADDR
OF00 7877 SFPSAO EQU  $$KLD1+X 0900 CORE LOAD ADDR OF #SFLOA



SFPUTR -

PROLOGUE -

ERR LOC OBJECT CODE

2000

2000
2003
2007

200B
200E

2011
2015
2018
201D
2020

2023
2027
202B

202E
2032
2036
2039

203C
203F
2043
2047

204A
204E
2051
2054
2057
205B
205F
2063

2066
2069
206C
206F

AC
BC

0A27

08
01

07

FA

00
FD

F6

FD
FD

VM PUT ROUTI NE

ADDR STMT

2000
2000

7879
7880
7881
7882
7883
7884
7885
7886
7887
7888
7889
7890
7891
7892
7893
7894
7895
7896
7897
7898
7899
7900
7901
7902
7903
7904
7905
7906
7907
7908
7909
7910
7911
7912
7913
7914
7915
7916
7917
7918
7919
7920
7921
7922
7923
7924
7925
7926
7927
7928
7929
7930
7931
7932
7933
7934

SOURCE STATEMENT

SFPBS4

*
*
*

*
*
*

SFP720
SFP725

SFP730

*
*
*

SFP750

VER 15, MOD 00 31/05/21 PACE 105

ORG *,B@VPG 0
EQU *
USI NG SFPBS4, @R

PLACE MODULE AT PAGE BOUNDARY
* REQ STER USAGE
ESTABLI SH BASE

ENTRY TO PART 2 OR PT TO CARD FI LE ROUTI NE
ST SFP830+@DP1(, @R), @R SAVE D2 PO NTER

M/C  SFPVCA(, @R), @D2CP( @L2CP, @R) SAVE CURRENT BFR PO NTER
M/C  SFPCBP(, @R), @D2VB( @L2VB, @R) SAVE BFR BASE PAGE NUM

TBN  @D2l (, @XR) , @MEF
JF SFP800

END OF FILE I NDR ON ?
YES, GO CLEAR & FLUSH BUFFER

L | $STAK, @XR PO NT @R AT STACKED CONSTANT
ST SFPSTC(, @R), @XR SAVE STACK PO NTER

MWC  SFPCFL( @L2CB, @R), | $WRK1 SET CHAR- CON LENGTH- 1

CLI | @TAT(, @XR) , B@QUO IS 1T A CHAR- CON ?

JE SFP785 YES, GO CHECK FOR FI'T

DATA ITEM IS NUMERI C - CONVERT | T TO OQUTPUT FORVAT

B | $CPUF UNPACK THE NUVBER
MC | @REC+1(, @R), | @REC(| @REC, @R) SHI FT MANTI SSA Rl GHT 1
M1 | @TAT+1(, @R), B@PNT | NSERT DECI MAL POl NT

CONVERT EXPONENT TO OUTPUT FORVAT

MWC | @PREC+5(, @XR) , SFPEXI ( SFPLEX, @BR) MOVE | N EXPONENT | MAGE
SLC | @TAT(, @XR), SFPEZR(1, @R) DETERM NE EXP. MAGNI TUDE

JZz SFP750 BYPASS CONVERSI ON TO DEC | F O

JH SFP720 BYPASS RE- COVPLEMENT | F POSI TI VE

NEGATI VE EXPONENT - MODI FY SI GN AND RECOVPUTE BI NARY EXPONENT

Wi SFPNGE(, @R) , @ERO DETERM NE BI NARY MAGNI TUDE OF
SLC  SFPNGE( 1, @BR), | @TAT(, @XR) * NEGATI VE EXPONENT

MWC | @BTAT(, @XR), SFPNGE( 1, @R) PUT ABS VALUE I N STACK EXP PGS
Wi | @PREC+3(, @XR), B@ NS MAKE EXPONENT SI GN NEGATI VE

CONVERT BI NARY EXPONENT MAGNI TUDE TO ZONED DECI MAL

ZAZ  SFPDAC( SFPLXM @BR), SFPZD1(1, @R) SET ACCUMULATOR - 1

Wi SFP725+@Y , @R), @B1 SET BI NARY MASK FOR 2**6 BI T
TBN | @TAT(, @XR), @/Q TEST BI NARY EXP MAGNI TUDE BI T
JF SFP730 BYPASS DEC. EXP. INCR I F ZERO
AZ | @PREC+5( SFPLXM @XR) , SFPDAC( SFPLXM @R) | NCR DECI MAL EXP
ALC  SFP725+@) , @BR), SFP725+@X 1, @R) SHI FT Bl NARY MASK LEFT
AZ SFPDAC( SFPLXM @BR) , SFPDAC( SFPLXM @R) DOUBLE DEC ACCUM
BNQz SFP725(, @R) REPEAT LOOP UNTI L ACCUM > 64

DETERM NE AND SET SI GN OF MANTI SSA

Wi | @GBSTAT(, @XR) , B@BLNK I NI TLZ SI GN TO PCSI Tl VE
TBN | @PREC+1(, @XR), B@ZPCS | S MANTI SSA POSI TI VE ?
JT SFP760 YES, BYPASS NEGATI VE HANDELI NG

M/ | @TAT(, @R), B@ NS SET SI GN TO NEGATI VE



ERR

SFPUTR -

PROLOGUE -

LOC OBJECT CODE

2072 BA FO 08

2075

2078
207C
2080
2084
2087
208A
208B
208B
208D
208D

2090
2094

2095
2095
2096
2099
209C

20A0
20A4
20A8

20AA
20AE
20B1
20B4

20B7
20BB
20BF

20C1
20C5
20C8

7C 0C

F2 04

35 02
Co 87
2A96

27

1330

60
5F 60

144C
12B1

Co 94
1330

1349
0A

VM PUT ROUTI NE

ADDR STMT

208B

2095
2094

2095

20A9

20C0
20C0

7935
7936
7937
7938
7939
7940
7941
7942
7943
7944
7945
7946
7947
7948
7949
7950
7951
7952
7953
7954
7955
7956
7957
7958
7959
7960
7961
7962
7963
7964
7965
7966
7967
7968
7969
7970
7971
7972
7973
7974
7975
7976
7977
7978
7979
7980
7981
7982
7983
7984
7985
7986
7987
7988
7989
7990

SOURCE

*
*
*

SFP760
*

*
*

SFP785

SFP790

* X ok ¥ X

SFP800
SFPCBV
SFPCBP

*
*
*

SFP830

*
*
*

SFP850

SFPVCA
SFPCPT

STATEMENT VER 15, MOD 00 31/05/21 PACE 106

SBN

| @REC+1(, @XR) , B@POS CLEAR MANTI SSA SI GN | NDR.

SET LENGTH OF NUMERI C VALUE | N STACK

Wi

SFPCFL(, @R), | @REC+SFPENC SET EXTERNAL LENGTH OF NUM CON

DETERWNE I F TH S DATA ITEM WLL FI'T ON CURRENT CARD

wC
ALC
TBN
JF
v
CLI
ORG
DC
ORG
JNH

SFPCPW, @R), SFPCPT( 1, @R)  MOVE CURR PT TO WORK AREA
SFPCPW @L2CB, @R), SFPCFL(, @R) CALC NEXT BFR SPACE
$CONFG, $BI GCD 'S 1 BM 129 CONFI GURED ? 1-4
SFP790 JUW | F NOT 1-4
SFP790+1(, @R), @CRDL- 2 CHANGE LENGIH TO BI G CARD 1-4
SFPCPW, @R) , *- * WLL ADJ LNG FI'T ON CARD ? 1-4
SFP790+@Q PO NT TO I NI TLZ LENGTH 1-4
AL1( @CARDL- 2) I NI TIALI ZE FOR 96 COL CARD 1-4
SFP790+@ NST3 RESTORE | NSTRUCTI ON ADDR REG 1-4
SFP850 YES, GO PUT IT I N BUFFER

CARD SUFFER CAN NOT CONTAI'N THE ENTI RE NEXT CONSTANT OR
END OF FI LE HAS OCCURRED.

CLEAR THE UNUSED PORTI ON OF THE BUFFER

B
DS

EQU
ORG
DC
A

Wi
wC

| $LDXR PO NT @R TO 1ST BYTE

CL( @/ADDR) VADDR OF CARD BUFFER PAGE
SFPCBV- 1 PAGE ADDRESS

SFPCBV I NI TLZ THE DI SPLACEMENT TO

* THE FI RST BYTE OF THE BUFFER
SFPCPT(, @R) , @R | NCR @XR TO FI RST UNUSED BYTE
@CARDL(, @R), B@LNK BLANK OUT THE UNUSED PORTI ON
@CARDL- 1(, @XR) , @CARDL( @CARDL, @XR) * OF THE CARD BUFFER

XL( @L2CB) ' 00'

CALL THE I/ 0O ROUTI NE TO PUNCH THE CARD

L
B
DC

PO NT

LA
TBN
BT
Wi

| $CADR, @R PO NT @R TO BUFFER
| $CALL EXECUTE THE CARD
AL ( @/ADDR) ( V$SCDO) * PUT ROUTI NE

@XR BACK TO D2 ENTRY AND CHECK FOR END OF FI LE

*-* @R PO NT @R TO D2 ENTRY

@D21 ', @XR), G MREF END OF FILE I NDR ON ?
SFP950( , @R) YES, GO TO RETURN

SFPCPT(, @R) , @ERO MOVE A ZERO TO CURR BYTE PT

PUT DATA | TEM I N CARD BUFFER

ALC
B
DS

EQU
B

CLI
JE

SFPVCA(, @R) , SFPCBP( @L2VB, @R) | NCR BFR DI SP BY VM BASE

| $LDXR PO NT @R AT

CL( @/ADDR) * 1ST UNUSED BUFFER PGSI T1 ON
SFPVCA DI SP. TO 1ST UNUSED SPACE

| $VMDFY SET BUFFER MODI FI ED 1-4
SFPCPT(, @R) , @ERO 1ST DATA | TEM ON CARD

SFP865 YES, BYPASS SEPERATOR PLACEMENT



SFPUTR - PROLOGUE -

ERR LOC

20CB
20CE
20D1

2005
20D9
200D

20E2
20E5
20E9
20ED
20F1

20F5
20F6
20F7
20FB

20FC

OBJECT CODE

BC 6B 00
E2 02 01

5E 00 8E DE
8C 00 00 0000

01
F1
C54EFOFO
80

VM PUT ROUTI NE

ADDR

20DF
20DE
208E

0004
0002
0005

20F5
20F6
20FA
20FB

20FD
20FD
20FD

STMI

7991
7992
7993
7994
7995
7996
7997
7998
7999
8000
8001
8002
8003
8004
8005
8006
8007
8008
8009
8010
8011
8012
8013
8014
8015
8016
8017
8018
8019
8020
8021
8022
8023
8024
8025
8026
8027
8028
8029
8030

SOURCE

*
*
*

SFP865

SFP875
SFPDCA
SFPCFL
SFPSTC
*

*
*

SFP950
*

*
*

SFPLEX

STATEMENT VER 15, MOD 00 31/05/21 PAGE 107

PLACE A SEPERATOR BEFORE THE CURRENT DATA | TEM

Wi
LA
ALC

@ERQ(, @GXR) , B@MVA PUT SEPORATOR | N CARD BUFFER
@1(, @XR), @R | NCR @R TO NEXT UNUSED BYTE
SFPCPT(, @R) , SFPX01(1, @GR) | NCR CARD BUFR PT BY 1

PLACE THE DATA I TEM I N THE CARD BUFFER

SFPSTC( 1, @R), SFPCFL(, @R) * OF DATA | TEM
SFPDCA(, @R) , SFPCFL( 1, @R) SET BUFFER DI SP TO CON LEFTEND

o(@Q @R, *-* MOVE DATA | TEM TO BUFFER
SFP875+@l DI SP FROM @XR TO LH BFR ADDR
SFP875+@Q EXTEWAL FORVAT LENGTH M NUS 1
SFP790+@p0P2 LEFT HAND STACK CADDR OF | TEM

UPDATE D2 CURRENT ENTRY BUFFER PO NTER AND RETURN

L
wC
ALC
ALC
B

EQU

SFPLXM EQU

SFPENC
*

SFPX01
SFPZD1
SFPEXI
SFPEZR
*

SFPDAC
SFPNGE

EQU
DC
DC
DC
DC
DS

EQU

SFPCPW EQU
*

*
*

SFP830+@DP1(, @BR) , @XR RESTORE D22 ENTRY PO NTER
@D2CB( @L2CB, @R), SFPCPT(, @R) SET I N STARTI NG DI SP.
@D2CB( @L2CB, @XR) , SFPCFL(, @R) | NCR TO ENDI NG DI SP.

@D2CB( @L2CB, @R), SFPX01(, @R) | NCR TO NEXT UNUSED SPACE

| $RTRN RETURN
PART 4 - EQUATES, WORKAREAS AND CONSTANTS

4 LENGTH OF EXPONENT | MAGE

2 LENGTH OF ZONED DEC. EXPONENT
SFPLEX+2- 1 LENGTH- 1 OF EXTRA NON- PREC CHAR
XL1' 1 Bl NARY 1

DLl 1 ZONED DECI MAL 1

CL( SFPLEX) ' E+00' EXPONENT | MAGE, I NI TLZ ZERO
AL1( BGNXZR) ZERO NORMALI ZED EXPONENT

CL( @CADDR) DECI MAL ACCUMULATOR WORK AREA
SFPDAC NEGATI VE EXPONENT WORK AREA
SFPNGE BUFFER OVERFLOW CALC WORK AREA

END OF SFPUTR ROUTI NE



SFPUTR - PROLOGUE -
ERR LOC OBJECT CODE

VM PUT ROUTI NE
ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21

PAGE 108



SFGETR - PROLOGUE -

ERR LOC OBJECT CODE

VM GET ROUTI NE

ADDR STMT

8033
8034
8035
8036
8037
8038
8039
8040
8041
8042
8043
8044
8045
8046
8047
8048
8049
8050
8051
8052
8053
8054
8055
8056
8057
8058
8059
8060
8061
8062
8063
8064
8065
8066
8067
8068
8069
8070
8071
8072
8073
8074
8075
8076
8077
8078
8079
8080
8081
8082
8083
8084
8085
8086
8087
8088

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 109

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

* * SFGETR |'S CALLED TO | NPUT THE NEXT SEQUENTI AL DATA ELEMENT FROM

AN EXTERNAL DATA RILE. TH S DATA FI LE MAY BE ON DI SK OR CARD.

* THE NEXT SEQUENTI AL DATA ELEMENT, ARI THVETI C OR CHARACTER, | S
ACCESSED AND PLACED I N THE RUN-TI ME STACK AREA.

* I F INPUT | S FROM THE CARD READER, THE DATA ELEMENT MJUST BE CON\
VERTED TO | NTERNAL NOTATI ON BEFORE | T | S PASSED

* WHEN ALL DATA ELEMENTS I N THE BUFFERS ALLOCATED TO THE FI LE ARE
DEPLETED, A CALL IS MADE TO THE APPROPRRATE ROUTI NE TO REFI LL
THE BUFFERS | N VI RTUAL MEMORY.

ENTRY PO NTS
* THE ENTRY IS SFGETR. THE FORVAT OF THE CALLI NG SEQUENCE | S AS
FOLLOWG
B | $CALL

DC  AL2(V$XSGT)

| NPUT:
* THE DI SPLACEMENT TO THE CURRENT FILE ENTRY IS IN THE D2 HEADER
* THE ADDRESS OR THE LOCATI ON TO PLACE THE NEXT CONSTANT FROM THE
FILE IS I N | $STAK.

QUTPUT
* THE CONSTANTS ARE MOVED | NTO THE STACK REFERENCED I N THE ADDR
AT | $STAK

EXTERNAL REFERENCES
| $MDFY - PAG NG ENTRY TO SET BASE PAGE WRI TE BACH | NDI CATOR
| $LOCK - PAG NG ENTRY TO LOCK PACE | N CORE
| $CVAD - PAG NG ENTRY TO ACCESS PAGE
| $CALL - PAG NG ENTRY TO CALL ANOTHER ROUTI NE
| $UNLK - PAG NG ENTRY TO UNLOCK PAGE
| $RTRN - PAG NG ENTRY TO RETURN TO USER
DKDI SK - DI SK | OCR
SFLOAD - BUFFER TRANSFER ROUTI NE
DFRDI N - CARD READ ROUTI NE
| $STAK - LOCATI ON OF ADDRESS COF STACK TO PLACE CONSTANT
| $ERRC - ERROR CCDE SAVE AREA

EXITS, NORVAL
THE CONSTANTS ARE PLACED I N THE RUN-TI ME STACK, AND CONTROL
RETURNED VI A | $RTRN

EXITS, ERROR
I N THE EVENT OF AN ERROR, AN ERRCOR CODE | S PLACED I N $$ERRC, AND
CONTRCL RETURNED TO THE USER VI A | $RTRN

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R

TABLES/ WORK AREAS



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2100

2100
2105
2109
210D
2111
2114
2117
211A

144A FA
1349

VM GET ROUTI NE

ADDR STMT

2100
2100
2100

8089
8090
8091
8092
8093
8094
8095
8096
8097
8098
8099
8100
8101
8102
8103
8104
8105
8106
8107
8108
8109
8110
8111
8112
8113
8114
8115
8116
8117
8118
8119
8120
8121
8122
8123
8124
8125
8126
8127
8128
8129
8130
8131
8132
8133
8134
8135
8136
8137
8138
8139
8140
8141
8142
8143
8144

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 110

* D2 - VM DI RECTORY 2 - CURRENT USAGE |/ 0O | NFORMATI ON

*

* ATTRI BUTES

*  REUSABLE, RELOCATABLE

*

* CHARACTER CODE DEPENDENCY

*  THE OPERATI ON OF THI'S MODULE DEPENDS UPON AN | NTERNAL REPRESENTA-
TION OF THE EXTERNAL CHARACTER SET WHI CH | S EQUVALENT TO THE ONE
USED AT ASSEMBLY TI ME

NOTES
ERROR PROCEDURES
AN ERROR CCDE | S PLACED I N | $ERRC, AND CONTRCL RETURNED TO THE
USER

RES|I STER USAGE
REG STER 1 (@R) | S USED AS THE BASE REG STER
REG STER 2 (@XR) 1S USED TO REFERENCE THE CURRENT FI LE ENTRY
AND D2, AND TO REFERENCE THE RUN-TI ME STACK

SAVED/ RESTORED AREAS
NONE.

MCODI FI CATI ON CONSI DERATI ONS
NONE.

REQUI RED NCDULES
@YSEQ - SYSTEM EQUATES
@XDEQ - FI XED ADDRESSES FOR SYSTEM NUCLEUS
@CANEQ - SYSTEM LOCATI ON EQUATES
@\XKAEQ - SYSTEM WORKAREA DADDR EQUATES
@CYCEQ - CYLI NDER ZERO EQUATES
@/NDEQ - VM DI RECTORY EQUATES
@RVEQ - ERROR MESSAGE EQUATES
@PFEQ - SYSTEM PROGRAM FI LE EQUATES
$VSEQU - FI XED VI RTUAL ADDRESSES
$B@QU - BASI C COWPI LER EQUATES
$I @QU - BASI C | NTERPRETER EQUATES
$l @GBEQ $1 Q.EQ - STANDARD/ LONG PRESI SI ON EXECUTI ON EQUATES

OTHER
NONE

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

R b bk Sk R R SR R b b b Sk S b R R R Rk kS R R R R R ARk Sk kR S ARk Sk Sk I R b b b Sk S

ORG *,B@QVPG 0 PLACE AT A PAGE BOUNDARY
SFGBS1 EQU  * ESTABLI SH BASE REG STER USE

USI NG SFGBS1, @R
SFGETR EQU  * ENTRY PO NT
M/C | $VADR, SFGVD2( @/ADDR, @R) ACCESS VM DI RECTORY 2 (D2) AND
B | SMDFY * SET FOR WRI TE BACK
B | $LOCK LOCK I T I N CORE ALSO
L | $CADR, @R PO NT XR TO CURRENT FI LE ENTRY
A @D2CF(, @R), @R *
TBN  @D2l O, @R) , @MCl CURRENT USAGE = | NPUT ?
JT  SFG00 YES, GO CHECK DEVI CE CODE
TBN  @D2l O, @R), @M2CO CURRENT USAGE = OUTPUT ?



SFGETR - PROLOGUE - VM GET ROUTI NE

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 111
211D F2 10 06 8145 JT  SFGL20 YES, GO SET USAGE ERR
2120 B8 80 01 8146 TBN  @D2I O(, @R), @GMFI FILE USAGE - | NPUT ?
2123 F2 10 07 8147 JT  SFGL50 YES, GO SET CURRENT USAGE
2126 3C B7 OCBC 8148 SFGL20 MVI | $ERRC, @&712 SET | NVALI D FI LE USAGE ERR CODE
212A F2 87 BF 8149 J SF&95 RETURN
212D BA 08 01 8150 SFGL50 SBN  @D2I O(, @R) , @GMCI SET CURRENT USAGE TO | NPUT
8151 *
8152 * FI LE MAY CURRENTLY BE USED FOR | NPUT. CHECK | NPUT DEVI CE
8153 *
2130 B8 20 00 8154 SFG200 TBN  @D2DC(, @R) , @GNMBCD CARD FI LE ?
2133 F2 90 BO 8155 JF SF&90 NO, GO ACCESS DI SK ROUTI NE
8156 *
8157 * CARD FILE - ACCESS BUFFER AND LOCK | T | N CORE
8158 *
2136 BD FF 05 8159 CLI  @D2CB(, @R), SFG\NFM FI RST ACCESS OF TH'S FILE ?
2139 F2 81 06 8160 JE  SFQ&05 NO, BYPASS | NI TI ALI ZATI ON
213C 7C 80 5B 8161 M1  SFR10+@X , @R) , @GNOP FORCE AN | NI TI AL CARD RFAD
213F BC FF 05 8162 M/ @D2CB(, @R), SFG\FM SET OFF FI RST ACCESS | NDI CATOR
2142 6C 00 4A 02 8163 SFG205 MVC  SFGBVA- 1(, @R), @D2VB( @L2VB, @R) SET UP VADDR OF BUFFER
2146 C0 87 1330 8164 B | SLDXR ACCESS BFR & POINT @R TO I T
214A 214B 8165 SFGBVA DS  CL( @/ADDR) VADDR OF BUFFER
214B 8166 ORG  SFGBVA * | NI TI ALl ZE BYTE DI SPLACEMVENT
214B 00 214B 8167 DC  XL1' O * TO ZERO
214C 74 02 FC 8168 ST  SFGCBA(, @R), @R SAVE BUFFER CORE ADDRESS
214F C0 87 1349 8169 B | SMDFY SET FOR WRI TE BACK 1-3
2153 C0 87 1354 8170 B | $LOCK * | N CORE
2157 BD 60 FF 8171 CLI  SFGCBP(, @XR), @ARDL MORE VALUES ON CARD ?
215A F2 01 70 8172 SF&R10 JC  SFG280, @NE YES, BYPASS CARD READ- FORCE 1ST
215D 7C 01 5B 8173 M1  SFQ10+@X , @R) , @GBNE RESET FORCE 1ST READ SW TCH
8174 *
8175 * A CARD READ | S REQUI RED
8176 *
2160 CO 87 12B1 8177 SF&Q15 B | $CALL GO READ A
2164 2A00 2165 8178 DC  AL( @ADDR) (V$SCDI ) * CARD
8179 *
2166 BC 1E 60 8180 M/ @ARDL(, @R), @CS PUT AN ECS FOLLOW NG CARD
2169 7C 40 74 8181 M1  SF&R25+@1(, @R), SFG CR | NI TLX FOR BLANKS VALI D FI RST
216C 7C 87 C5 8182 MWl  SF&70+@) , @R) , @CB | Nl TLX FOR A BLANK CARD
8183 *
8184 * FORCE A COMMA DELI M TER BETVEEN DATA | TEVS
8185 *
216F BD 40 00 8186 SFG220 CLI  @ERQ(, @R), @GBLANK TH S CHARACTER A BLANK ?
2172 F2 81 40 8187 SF&25 JE  SF&55 YES, GO I NCR | F TRANSPARENT NOW
8188 *
2175 BD 6B 00 8189 SFG227 CLI  @ERQ(, @R), GOMVA TH' S CHARACTER A COWMA ?
2178 F2 81 40 8190 JE  SF®&260 YES, GO SET TRANSPARENT BLANK SW
8191 *
217B BD 1E 00 8192 CLI  @ERQ, @R), @GCS TH S CHARACTER A ECS ?
217E F2 81 40 8193 JE  SFQ&265 YES, GO RELOAD BUFFER POl NTER
8194 *
2181 7C 80 C5 8195 M1  SFR70+@X , @R) , @GNOP SET NON- BLANK CARD SW TCH
8196 *
8197 * CHECK FOR AND HANDLE CHARACTER CONSTANTS
8198 *
2184 BD 7D 00 8199 CLI  @ERQ, @R), B@QUO TH S CHARACTER A QUOTE ?
2187 F2 01 15 8200 JNE  SF&235 NO, BYPASS CHAR CON HANDLI NG



SFGETR -
ERR LOC OBJECT CODE

218A

218D
2190

2193
2196

2199
219C

219F
21A2
21A5

21A8
21AC

21AF
21B2

21B5
21B8

21BB
21BE

21C1
21C4

21C/
21CB

21CD
21D1

2103
2108
21DC

21DF

7C 40
DO 87

75 02

Co 87
23B7

Co 87
23C6

1C 01
Co 87
F2 87

3C BD

PROLOGUE - VM CGET ROUTI NE

74
B5

FC
60

12B1
21CC

12B1
2102

144A 4B
1350
oD

0CBC

8201
8202
8203
8204
8205
8206
8207
8208
8209
8210
8211
8212
8213
8214
8215
8216
8217
8218
8219
8220
8221
8222
8223
8224
8225
8226
8227
8228
8229
8230
8231
8232
8233
8234
8235
8236
8237
8238
8239
8240
8241
8242
8243
8244
8245
8246
8247
8248
8249
8250
8251
8252
8253
8254
8255
8256

ADDR STMI' SOURCE STATEMENT

*

SF&230
*

SF&280

SF&282

SF&285

VER 15, MOD 00 31/05/21 PAGE 112

LA @1(, @R, @R | NCR BFR PO NTER TO NEXT CHAR

CLI @ERQ(, @XR) , @GOCS THI S CHARACTER THE CECS ?
JE SF&285 YES, GO SET ERROR CCDE

CLI @ERQ, @R), B@QUO
BNE SFG230(, @R

CLI  @1(, @R, B@GQUO NEXT CHARACTER A QUOTE ?
JE  SF®&55 YES, GO | NCR TW CE

TH' S CHARACTER A QUOTE ?
NO, GO | NCR TO NEXT

CHECK FOR COWA DELI M TER REQUI RED

CLI  SF&®25+@1(, @R), SFGBLK IS A BLANK(S) THE ONLY DELI MTER
M1  SFG25+@1(, @R), SFGRST SET SWTQ NEXT BLANK A DELIM TR

JNE  SF@&255 NOT ONLY DELIM GO I NCR TO NEXT
Wi *-*, @OWMVA REPLACE BLANK DELI M W TH COWWA
J SF&255 QO | NCR TO NEXT CHARACTER

VI SF&R25+@1(, @BR), SFGBLK  SET SWTO BLANK ONLY DELI METER
ST SF&40+@DP1(, @BR) , @XR SAVE BLANK DELI METER LOCATI ON
| NCREMENT BUFFER PO NTER TO NEXT CHARACTER

LA @1(, @R, @R | NCR PO NTER
B SFG220(, @R GO CHECK NEXT CHARACTER

COMVA RECOCGNI ZED AS THE REAL DELI M TER

M1  SFG25+@1l(, @R), SFG CR  SET SWTQ BLANKS TRANSPARENT
B SF&55(, @R) GO | NCR TO NEXT CHARACTER

ENTI RE CARD HAS BEEN CORRECTLY DELI M TERED
L SFGCBA(, @BR) , @R

BC SFG15(, @BR) , @QJCB
GO TO PAGE 3 OF SFGETR TO SYNTAX CHECK THE DATA | TEMS

SET PO NTER TO BUFFER START
GO READ NEXT CARD I F TH S BLANK

B | $CALL &0 TO PACGE 3 OF STGETR
DC AL( @/ADDR) ( VOXSGT+SF(320- SFGBS1) * FOR SYNTAX CHECK

GO TO PAGE 3 OF SFGETR TO CONVERT AND STACK THE NEXT DATA | TEM

B | $CALL &0 TO PACE 3 OF SFGETR TO

DC AL( @/ADDR) ( V$XSGT+SFX30- SFGBS1) * CONVERT & STACK | TEM
M/C | $VADR, SFCBVA( @Q/ADDR, @R) UNLOCK PAGE 1-3
B | SUNLK * BUFFER PAGE 1-3
J SF&295 GO TO GENERAL SFGETR EXI'T

Wi | $ERRC, @OE718 SET ERROR CODE



ERR

SFGETR - PROLOGUE - VM GET ROUTI NE

LOC OBJECT CODE ADDR
21E3 DO 87 D3

21E6 CO 87 12B1
21EA 2200 21EB

21EC 1C 01 144A FA
21F1 CO 87 1350
21F5 CO 87 1203

21F9 0100 21FA
21FB 21FC

OOFF
OOFF
0040
003D
003A

STMI

8257
8258
8259
8260
8261
8262
8263
8264
8265
8266
8267
8268
8269
8270
8271
8272
8273
8274
8275
8276
8277
8278
8279
8280
8281
8282
8283

SOURCE STATEMENT

GO UNLOCK BUFFER

VER 15, MOD 00 31/05/21 PACE 113

EXEC PART 2 OF SFGETR - DI SK

* DI RECTORY 2
RETURN TO CALLER

VADDR OF VM DI RECTORY 2

SAVE FLD FOR CORE BFR ADDR

NOT FI RST CARD FI LE ACCESS MASK

TO CARD BUFFER PO NTER
TO BLANK TRANSPARENT
TO BLANK DEAM TER

TO BLANK RESET

B SF&282(, @R)
*
* DI SK FILE - GO TO NEXT PAGE OF SFGETR
*
SFG290 B | SCALL
DC  AL( @ADDR) (V$XSGT+B@LSZ) * FILE DATA ACCESS
*
* GENERAL EXI T FROM SFGETR
*
SFG295 MWC | $VADR, SFGVD2( @/ADDR, @R) UNLOCK
B | SUNLK
B | SRTRN
*
* CONSTANTS, WORKAREAS & EQUATES
*
SFGVD2 DC  AL( @/ADDR) ( V$SFD2)
*
SFGCBA DS CL( @ADDR)
*
SFGNFM EQU X' FF'
SFGCBP EQU X' FF' DI SP.
SFG CR EQU  SFG255- SFG227 DI SP.
SFGBLK EQU  SFG250- SFG227 DI SP.
SFGRST EQU  SFG245- SFG227 DI SP.
*
* END OF SFGETR - PART 1
*

1-3



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2200

2200
2204

2207
220B

220D
2210
2213
2216
2219
221C
2220
2224
2227
222B
222F
2233
2235
2238

223B
2240
2243
2246

2249
224D
2251
2254

2258
225B
225F

2263

9D
F2

co

01
01

87

2300

oD
06

E2

12B1

E8
E8

E6

VM GET ROUTI NE

ADDR STMT

2200
2200

220C

2234

8285
8286
8287
8288
8289
8290
8291
8292
8293
8294
8295
8296
8297
8298
8299
8300
8301
8302
8303
8304
8305
8306
8307
8308
8309
8310
8311
8312
8313
8314
8315
8316
8317
8318
8319
8320
8321
8322
8323
8324
8325
8326
8327
8328
8329
8330
8331
8332
8333
8334
8335
8336
8337
8338
8339
8340

SOURCE

SFGEBS2

¥ X ok ¥ X X X X X X %

SF&AS0

SF&AT0

SFGVCB

SFG500

SFG520

STATEMENT VER 15, MOD 00 31/05/21 PACE 114
ORG *,B@QVPG 0 PLACE AT A PAGE BOUNDARY
EQU * ESTABLI SH BASE

USI NG SFGBS2, @R * REQ STER USAGE

UPON ENTRY TO PART 2:

1. A D SK BEEN SET FOR I NPUT IS TO BE ACCESSED.

2. D2 HAS BEEN LOCKED IN CORE WTH THE MODI FY
| NDR SET ON.

3. @R PO NTS TO THE CURRENT D2 ENTRY

TEST | F CURRENT SEGVENT EMPTY

CLC  @D2LC( @L2LC, @R), SFGZRO(, @BR) THI S SEGMVENT = ZERO ?
JNE  SFG&450 YES, BYPASS NEXT SEGVENT ACCESS

CALL PART 3 OF SFCGETR TO ACCESS NEXT SEGVENT

B | $CALL EXECUTE PART 3 OF SFGETR TO
DC  AL( @/ADDR) (V$XSGT+2*B@LSZ) * ACCESS NEXT SEGVENT

ACCESS CURRENT BUFFER PAGE AND CHECK FOR EOGS

M1 SFGCNL(, @R), | @PFS
M/ SFG575+@) , @BR) , @NOP
TBN  @D2| O, @R), @GMFP
JF SF&470 NO, BYPASS ADD TO LONG PRECI S| ON
M/  SFGH75+@Y , @R) , @CB SET PREC ADJ. SW TCH FOR LONG
ALC  SFGCNL(, @R), SFGDLS(1, @R) | NCR DATA | TEM LNG TO LONG PRC
M/C  SFGSDF(, @R), @D2LC{ @L2LC, @R) SAVE SDF COUNT

ST  SFGER2P(, @BR), @R SAVE D2 ENTRY PO NTER

M/C  SFGVCB(, @R), @D2CP( @L2CP, @R) SET UP VADDR OF CURRENT
ALC  SFGVCB- 1(, @R), @D2VB( @L2VB, @R) * DATA | TEM | N VM BUFFER
B | SLDXR ACCESS AND POl NT

DS  CL( @ADDR) * @R TOIT

CLI  @ERQ, @R), @GOF END OF FILE ?

JE  SFG690 YES, GO SET ERROR CODE

SET DATA | TEM LNG TO SHORT PREC
SET PREC ADJ. 5W TCH FOR SHORT
LONG PRECI SI ON ?

DETERM NE LENGTH OF DATA | TEM & PLACE | T I N STACK

MWC  SFGMTA( @ADDR, @BR), | $STAK | NI TI ALI ZE MOVE TO ADDRESS

TBN  @ERQ(, @XR), B@TYP CHARACTER CONSTANT ?

JF SFG&G00 NO, NUM LNG ALREADY SET. BYPASS
Wi SFCCNL(, @R), | @ CRV SET DATA | TEM LENGTH FOR CHAR

M/C  SFGPCL(, @R), SFGCNL(2, @R) |INIT FOR FULL DATA | TEM MOVE
CLC  SFGSDF(, @R), SFCCNL(2, @BR) ALL OF DATA | TEM I N BUFFER
JNL SFG20 YES, GO SET UP MOVE

MWC  SFGPCL(, @R), SFGSDF( 2, @R) NO, RESET MOVE LNG FOR PARTI AL

M SFGVLQ, @R), SFGVB1 SET MOVE LENGTH FOR PART OF
ALC SFGM.Q(, @®R), SFGPCL(1, @®R) * DATA | TEM | N CURRENT BUFFER
M/C  SFGB50+@) , @R), SFGVLQ(1, @R) SET | N MOVE | NSTRUCTI ON

A SFGWLQ(, @BR) , @R | NCR @R TO END OR BFR DATA



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2266
2269
226D

2273

2277
227B
227F
2283

2286
228A

228C
2290
2294
2298
229C
229E
22A2

22A5
22A9
22AC

22AF
22B2

22B5
22B8
22BC
22C0

22C3

74 02 72

SE
0C

C2
9E
9F

SF
F2

<8
F2

F2
F2

BA

AF
F2

F2

00
00

02
01
01

00
81

02
10

80
87

70 EC
0000 0000

0000

05 EA
0D EA
E8 EA
1F

12B1

E6 0D
9D 05
9C 02
1330

70 E4

OD4E
25

11
1F

00
08 04
07 07
11

OE

VM GET ROUTI NE

ADDR STMI' SOURCE

2270
2272

2276

228B

229D

8341
8342
8343
8344
8345
8346
8347
8348
8349
8350
8351
8352
8353
8354
8355
8356
8357
8358
8359
8360
8361
8362
8363
8364
8365
8366
8367
8368
8369
8370
8371
8372
8373
8374
8375
8376
8377
8378
8379
8380
8381
8382
8383
8384
8385
8386
8387
8388
8389
8390
8391
8392
8393
8394
8395
8396

*
*

*

SFGE50
SFGVTA
SFGVFA
*

SFG&55
SFGD2P

* X %k X X X %

SFGVNB

E I I

SFG570

STATEMENT VER 15, MOD 00 31/05/21 PAGE 115
ST SFGWFA(, @BR) , @R SET CADDR | N MOVE FROM CADDR
ALC  SFGMTA(, @BR), SFG\LQ 1, @BR) | NCR MOVE TO CADDR
MWC *-*(@Q,*-* MOVE DATA FROM BUFFER TO STACK
EQU SFG550+@P1 * MOVE TO STACK ADDRESS
EQU  SFG550+@P2 * MOVE FROM BUFFER ADDRESS
UPDATE D2 ENTRY PO NTERS & CHECK | F ALL OF
DATA | TEM MOVED
LA *ox @R PO NT @R BACK TO D2 ENTRY
EQU SFG555+@P1 * D2 ENTRY CADDR_SAVE AREA
ALC  @D2CP( @L2CP, @XR), SFGPCL(, @R) | NCR BFR PT BY MOVE LNG
SLC @D2LC( @L2LC, @R), SFGPCL(, @BR) | NCR SDF COUNT BY MOV LNG
SLC SFGCNL(, @BR), SFGPCL(1, @BR) DECR REQ D BY ACTUAL LENGTH
JZ SFG570 BYPASS BFR REFILL |F DI FRNCE = 0
ONLY PART OF THE DATA | TEM WAS | N THE CURRENT
SEGVENT, ACCESS NEXT SEGVENT.
PO NT @R TO NEW SEGVENT.
REDO MOVE PROCESSI NG FOR SECOND PART OF DATA | TEM
MOVE.
B | $CALL EXECUTE PART 3 OF SFGETR TO
DC AL( @/ADDR) ( VEXSGT+2* B@LSZ) * ACCESS NEXT SEGVENT
MWC  SFGSDF(, @BR), @D2LC( @L2LC, @R) SET NEW SEG CT I N SAVEFLD
M/C  SFGVNB(, @BR), @D2CP( @L2CP, @R) SET UP VADDR OF NEW
ALC  SFGVNB- 1(, @BR), @D2VB( @L2VB, @XR) * SEGVENT
B | $LDXR ACCESS & PONT @R AT IT
DS CL( @/ADDR) VADDR OF NEW SEGVENT
ALC  SFGMTA(, @R), SFGONE(1, @R) | NCR MOVE TO ADDR ROR NEXT MOV
B SFG500(, @R) SO MOVE REST OF DATA | TEM
ENTI RE DATA | TEM MOVED TO STACK. SET CORRECT
PRECI SI ON | F NUMERI C.
L | $STAK, @R PO NT @R TO STACKED DATA | TEM
TBN | @BTAT(, @XR), B@TYP CHARACTER | TEM ?
JT SFG695 YES, GO TO RETURN
JC SFG585, @\OP JUWP | F FILE PREC = LONG
JC SFG695, | @RSW JUW TO EXIT | F RUN PREC = SHORT

CHANGE PRECI SI ON FROM SHORT TO LONG

SBN
wC
SLC
J

JC

| @TAT(, @R) , B@REC SET PREC = LONG

| @EXL(, @R), | @EXS( @1, @R MNE EXP TO LONG PCS| Tl ON
| @EXL- 1(, @R), | @EXL- 1( SFGELS, @R) SET EXTRA DIG TS =
SFG695 EXI T

0

SFG695, @ICB- | @RSW@NOP  JUWP TO EXIT | F RUN PREC = LONG

CHANGE PRECI SI ON FROM LONG TO S40RT



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

22C6

BB 20

22C9 AC 00

22CD

22D0

22D4
22D9
22DD

22E1
22E3
22E4

22E5
22E7
22E7
22E7
22E9
22EB
22EB
22EB

F2 87

3C B9

1C 01
Co 87
Co 87

0000
04
01

0000

0000

00
04 08
04

0CBC

144A 9D
1350
1203

VM GET ROUTI NE

ADDR STMI' SOURCE STATEMENT

22E2
22E3
22E4

O0FF
0004

22E6
22E8

22E8
22EA
22EC

22EC

8397
8398
8399
8400
8401
8402
8403
8404
8405
8406
8407
8408
8409
8410
8411
8412
8413
8414
8415
8416
8417
8418
8419
8420
8421
8422
8423
8424
8425
8426
8427
8428
8429
8430
8431

*

SF&GZRO
SFGDLS
SFGONE
*

SFGWS1
SFGELS
*

SFGSDF
SFGCNL

SFGPCL
SFGMLQ

SBF
wC
J

SET END OF FI LE ERROR CODE
Wi
RETURN TO PART 2 OF SFGETR

wWwC
B
B

DC
DC

EQU
EQU

DS
DS
ORG
DS

ORG

| @TAT(, @R) , B@REC
| @EXS(, @R), | @EXL(1, @R

SF&695

| $ERRC, @OE714

| $VADR, SFGVNB( @/ADDR, @R) MOVE BUFFER PAGE

| SUNLK
| $RTRN

VER 15, MOD 00 31/05/21 PACE 116

SET PREC = SHORT
MOVE EXP TO SHORT PGSI TI ON
JUW TO EXI'T

SET EOF CODE

(NI
[ 9]

UNLOCK PAGE
EXI'T

PART 2 - CONSTANTS, WORKAREAS & EQUATES

XL( @L2CP) ' 0'
AL1(1 @PFL- | @PFS)
XL1' 1'

X FF'
| @PFL- | @PFS

CL( @L2LC)
CL( @ADDR)
SFGCNL- 1

XL( @ADDR) ' 0'
CL( @ADDR)
CL( @ADDR)
SFGVLQ 1

XL( @ADDR) ' 0'

END OF SFGETR - PART 2

ZERO
DI FFERENCE | N PRECI SI ON LENGTHS
ONE

M NUS 1
LNG LONG PREC EXTRA SI GNI FI CNCE

SDF COUNT WORKAREA

ACTUAL LENGTH OF DATA | TEM

* INITIALI ZE TO

* ZERO

BUFFER LNG OF DATA | TEM

PHYS. MOVE LNG & DI SPLACEMENT
* INITIALI ZE TO

* ZERO



SFGETR - PROLOGUE - VM GET ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 117

2300 8433 ORG *,B@QVPG 0 PLACE AT A PAGE BOUNDARY
2300 8434 SFABS3 EQU  * ESTABLI SH BASE
2300 8435 USI NG SFGBS3, @R * REQ STER USAGE
8436 *---------ioce et ce oot ece oo oooo-eceoeoomomoeoo
8437 * UPON ENTRY TO PART 3:
8438 *
8439 * 1. D2 HAS BEEN LOCKED IN CORE WTH THE
8440 * MCODI FY | NDI CATOR SET ON.
8441 * 2. @R PO NTS TO THE CURRENT D2 ENTRY
8442 * 3. THE CURRENT D2 ENTRY VM BUFFER PO NTERS
8443 * MUST BE SET TO THE FI RST DATA I TEM I N THE
8444 * NEXT( FI RST) SEGVENT OR BUFFER.
e L R LR
8446 *
8447 * CHECK FOR MORE SEGVENTS | N CURRENT BUFFER
8448 *
2300 BD 00 05 8449 SFGr50 CLI @D2CB(, @XR), @ZERO ANY SPACE LEFT IN CURR BFR ?
2303 F2 01 52 8450 JNE  SFGB30 YES, GO ACCESS BUFFER
2306 BD 00 04 8451 CLI @D2CS(, @XR), @ZERO I NI TI AL FI LL- UP CALL ?
2309 F2 81 00 8452 JE SFG/60 YES, GO TO GET SFLOAD
230C AD 00 03 04 8453 SFG760 CLC  @D2BS(, @R), @D2CS( @L2CS, @R) MORE VM BUFFERS ?
2310 F2 84 32 8454 JH SFG810 YES, GO CHECK DATA FI LE TYPE
8455 *
8456 * VM BUFFERS MUST BE REFI LLED. WRI TE OUT | NTERPRETER
8457 * AND ACCESS & EXECUTE SFLOAD.
8458 *
2313 74 01 1E 8459 SFGr80 ST SFGAPL(, @R), @R SET UP DPL TO WRI TE QUT
2316 7C E3 1E 8460 Wi SFGAPL(, @R) , SFGDWL * | NTERPRETER
8461 *SFGr85 DI SK @ERO GO WITE I T QUT
2319 CO 87 0025 8462 SFG/85 B $DI SKN PERFORM PHYSI CAL DI SK OP
231D 0000 231E 8463 DC AL2( @ZERO) DPL ADDRESS
8464 *** END OF EXPANS| ON ***
231E 8466 SFGWL EQU  SFG/85+5 ADDRESS OF WRI TE DPL
231F 74 01 34 8467 ST SFGRPL(, @R) , @R SET UP DPL TO READ I N
2322 7C B9 34 8468 \v SFGRPL(, @R) , SFGDRL * #SFLOA
2325 3C 01 0D58 8469 Wi | $VRK1- 1, @CET SET | NPUT | NDR FOR #SFLOA
2329 74 01 3A 8470 ST SFGSBR(, @R) , @R SAVE BASE REQ STER
232C 74 02 3E 8471 ST SFGSXR(, @R), @XR SAVE D2 PO NTER
8472 *SFGr790 BLOAD @ERO GO EXECUTE #SFLOA
232F CO 87 0522 8473 SFG/90 B $BLOAD LOAD AND EXECUTE WORK AREA PGM
2333 0000 2334 8474 DC AL2( @ZERO) DPL ADDRESS
8475 *** END OF EXPANS| ON ***
2334 8477 SFGRPL EQU  SFG/90+5 ADDRESS OF READ DPL
8478 *
8479 * RETURN FROM $SFLOA
8480 *
2335 0444 2336 8481 DC AL( @CADDR) ( $DPLSV- 5) CADDR OF DPL TO RELQAD | NTERP
2337 C2 01 0000 8482 SFG/95 LA *-* @R RESTORE BASE REGQ STER
233A 8483 SFGSBR EQU  SFG795+@pP1 CADDR OF @BR SAVE AREA
233B C2 02 0000 8484 SFGB00 LA *-* @R RESTORE D2 PO NTER
233E 8485 SFGSXR EQU  SFG300+@pP1 CADDR OF D2 PO NTER SAVE AREA
8486 * DI SK  $WAI TF WAI' T FOR | NTERPRETER
233F CO 87 0025 8487 B $DI SKN PERFORM PHYSI CAL DI SK OP
2343 057F 2344 8488 DC AL2( $WAI TF) DPL ADDRESS



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2345
2348
234B
234E
2352

2355

2358
235B
235F
2363
2367

2369
236C

236F
2372
2376

2379
237D
2380
2383

2386
2389
238D
2391

2394
2397
239A
239D
23A1

23A4
23A7
23AB
23AF

3E

68 05
67 02
1330

04 F1

FA 06

05 F2
F5 F2

05 F5

05 F3
0D F5

VM GET ROUTI NE

ADDR STMI' SOURCE STATEMENT

2368

8489

8491
8492
8493
8494
8495
8496
8497
8498

8500
8501
8502
8503
8504
8505
8506
8507
8508
8509
8510
8511
8512
8513
8514
8515
8516
8517
8518
8519
8520
8521
8522
8523
8524
8525
8526
8527
8528
8529
8530
8531
8532
8533
8534
8535
8536
8537
8538
8539
8540
8541
8542
8543
8544

VER 15, MOD 00 31/05/21 PACE 118

*** END OF EXPANSI ON ***

*
£ DETERM NE DATA FI LE TYPE
*
SFG810 TBN  @D21 O, @XR) , @GMFI PROG- GENERATED DATA FI LE ?
JF SFG325 NO, GO HANDLE KEYBOARD DATA FI LE
WI @D2CB(, @XR), @ERO SET BYTE PO NTER TO ZERO
MWC  @D2LC( @L2LC, @XR), SFGSSZ(, @R) SET SEG COUNT TO MAX.
J SF&00 GO TOEXT
SFG825 WI @D2CB(, @R), @1 SET BYTE PO NTER TO 1ST SDF
*
* KEYBOARD DATA FI LE - CHECK FI RST/ NEXT SDF
*
SFG830 ST SFGSXR(, @BR) , @R SAVE D2 ENTRY PO NTER
M/C  SFGCBV(, @R), @D2CP( @/ADDR, @XR) SET UP VADDR OF
ALC  SFGCBV-1(, @R), @D2VB( @L2VB, @R) * CURRENT BUFFER
B | $LDXR ACCESS & PT @R TO NEXT SDF
SFGCBV DS CL( @/ADDR) VADDR OF CURRENT BUFFER
*
CLI @DFO(, @XR) , @NULL | S THE NEXT SEGVENT NULL ?
JNE  SFG340 NO, GO CHECK SEGVENT TYPE
*
L SFGSXR(, @BR) , @XR RESTORE D2 ENTRY PO NTER
ALC  @D2CS( @L2CS, @XR), SFGPAF(, @R) NULL, INCR PT TO NEXT PAGE
B SFG760(, @R) GO ACCESS NEXT BUFFER
*
£ TEST NEXT SEGVENT TYPE AND USAGE STATUS
*
SFGB40 MWC  SFGSHD( SFGHDL, @BR) , SFGDEH(, @XR) MOVE SEG HDR TO SAVE AREA
L SFGSXR(, @BR) , @R RESTORE D2 ENTRY PO NTER
TBN  SFGLEH+@BDF2(, @BR) , @LAST PRI MARY SEGVENT ?
JF SFG360 YES, GO CHECK | F DI SABLED
*
£ SECONDARY SEGVENT
*
SFG350 JC SFG370, @\OP JUWP | F LI NE DI SABLED
ALC  @D2CB( @L2CB, @XR), SFGSSL(, @R) | NCR CURR PT BY HDR LNG
SLC SFGLEH+@BDF1(1, @R), SFGSSL(, @R) DECR SEG CT BY HDR LNG
J SFG390 GO SET ADJ SEG CT IN D2 ENTRY
*
* PRI MARY SEGVENT
*
SFG360 TBN  SFGLEH+@STYPE(, @BR), B@SDMK STATEMENT DI SABLED ?
JF SFG380 NO, BYPASS BYPASS OF SEG
VI SFGB50+@Y , @R) , @CB SET SW TCH FOR 2NDARY SEGVENTS
SFG870 ALC  @D2CP( @L2CP, @R), SFGLEH+@BDF1(, @R) | NCR CURR PT BY LNG
B SFG750(, @BR) GO ACCESS THE NEXT SEGVENT
*
SFG380 MW SFGB50+@Y , @BR) , @GNOP RESET DI SABLED SW TCH
ALC  @D2CB( @L2CB, @XR), SFGPSL(, @R) | NCR CURR PT BY HDR LNG
SLC SFGLEH+@BDF1(1, @R), SFGPSL(, @R) DECR SEG CT BY HDR LNG
SFG890 WC  @D2LC( @L2LC, @R), SFGLEH+@DF1(, @®R) SET SEG CT I N ENTRY
*
* ALL DONE - GO AVWAY



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

23B3

23B7

23BA
23BE

23C0
23C3

23C6
23C9
23CC

2300
23D4

23D6
23D9

23DC
23DF

23E3
23E4
23E6
23E7

23E9
23EA
23EC
23ED

Co 87

74 02

Co 87
2E00

75 02
F2 87

F2 80
74 02
9C 00

Co 87
3100

7C 80
F2 87

7C 87
Co 87

02
09A1
OF
0600

01
0499
05
OF00

1203

FA

12B1

FA
16

07
FE F9
12B1
Cr
03
Cr
1203

VM GET ROUTI NE

ADDR

23BF

23D5

23E3
23E3
23E5
23E6
23E8

00E3

23E9
23E9
23EB
23EC
23EE

00E9

STMI

8545
8546
8547
8548
8549
8550
8551
8552
8553
8554
8555
8556
8557
8558
8559
8560
8561
8562
8563
8564
8565
8566
8567
8568
8569
8570
8571
8572
8573
8574
8575
8576
8577
8578
8579
8580
8581
8582
8583
8584

8586
8587
8588
8589
8590
8591
8592
8593
8594
8595
8596

8598
8599
8600

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 119

*
SF&00 B | $RTRN RETURN TO PART 2 OF SFGETR
*
£ SYNTAX CHECK THE ENTI RE CARD
*
SF&20 ST SFGSB2(, @BR) , @R SAVE THE BUFFER PO NTER
*
B | $CALL GO SYNTAY CWECK FOR
DC AL( @/ADDR) ( V$CDSY) * VALI D DATA | TEMS
*
L SFGSB2(, @BR) , @R RESTORE THE BUFFER PO NTER
J SF®40 JUWP TO CONFI GURE 2ND PASS  1-3
*
* CONVERT AND STACK THE NEXT DATA | TEM UNLESS AN ERROR HAS OCCURED
*
SF®30 JC SF®35, @\OP JOWP FI RST PASS 1-3
ST SFGSB2(, @BR) , @XR SAVE XR(BUFFER CADDR) 1-3
MWC  SFGXRD( @ADDR- 1, @XR), SFGSB2- 1(, @R) SET TRUE BUFR CADR 1-3
*
SF®35 B | $CALL SO CONVERT AND STACK NEXT
DC AL( @/ADDR) ( V$CDCV) * DATA | TEM
*
VI SF®30+@Y , @R) , @GNOP FORCE SAVE BUFFER CADDR 1-3
J SF®45 JUWP TO RETURN TO CALLER 1-3
*
SF&40 MWI SF&30+@Y , @BR) , @CB FORCE NO SAVE OR BUFR ADDR 1-3
*
SF®45 B | $RTRN RETURN TO CALLER 1-3
*
£ PART 3 - DI SK PARAMETER LI STS.
*
* VWRI TE OUT | NTERPRETER
*
*SFGPLW DPL  FUNC- @PUT, DADDR- #@/SF| , CNT=#@&/SL, CADDR- #$$| NS
SFGPLW EQU  * DI SK PARAMETER LI ST
DC AL1( @PUT) REQUESTED FUNCTI ON
DC AL2( #@/SFI ) DI SK ADDRESS
DC AL1(#@&SL) SECTOR COUNT
DC AL2( #$$1 NS) BUFFER ADDRESS
*** END OF EXPANSI ON ***
SFGDW. EQU  SFGPLW SFGBS3 DI SP. TO WRI TE DPL
*
* READ | N SFLOAD
*
*SFGPLR DPL  FUNC- @XGET, DADDR- #@FLO, CNT- #@85FL, CADDR- #$$SFL
SFGPLR EQU  * DI SK PARAMETER LI ST
DC AL1( @GET) REQUESTED FUNCTI ON
DC AL2( #@FLO) DI SK ADDRESS
DC AL1( #@B5FL) SECTOR COUNT
DC AL2( #$$SFL) BUFFER ADDRESS
*** END OF EXPANS|I ON ***

SFCDRL EQU
*

*

SFCGPLR- SFGBS3

DI SP TO READ DPL

PART 3 - CONSTANTS, RORKAREAS AND EQUATES.



SFGETR - PROLOGUE -
ERR LOC OBJECT CODE
23EF 0100
23F1 01

23F2 04
23F3 07

23F4

VM GET ROUTI NE

ADDR

23F0
23F1
23F2
23F3

OF00
0007
0006

23F4
23FA
23FA
OOFE

STMI

8601
8602
8603
8604
8605
8606
8607
8608
8609
8610
8611
8612
8613
8614
8615
8616
8617

SOURCE

*

SFGSSZ
SFGPAF
SFGSSL
SFGPSL
*

SFGSAO
SFGHDL
SFGDEH
*

SFGLEH
SFGSHD
SFGSB2

SFGXRD
*

*
*

STATENMENT
DC  AL(@L2LC) (B@LSZ)
DC  XL(@L2CS)' 1'

DC  XL(@L2CB)' 4

DC  XL(@L2CB)' 7'

EQU  $$KLDL+X 0900'

EQU @TEXT

EQU SFGHDL- 1

EQU *

DS  CL(SFGHDL)

EQU  SFGSHD

EQU X FE

END OF SFGETR PART 3

VER 15, MOD 00 31/05/21 PACE 120

MAX SEGVENT COUNT

LENGTH OF 2NDARY SEG HDR
LENGTH OF PRI MARY SEG HDR

CORE LOAD ADOR OF #SFLOAD
SEGVENT HEADER LENGTH
DISP TO RIGHT END OF SEG HDR

LEFT END OF HEADER SAVE AREA
SEGVENT HEADER SAVE AREA

SAVE AREA FOR CARD SBR ADDRESS
BUFFER CADDR D1SP | NTO BFR  1-3



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2400

2400
2403
2406

240A

240D
2411
2413

2416
2419

241C

241F
2422
2425
2428
242B
242E
2431
2434
2437
243B
243E
2442
2446
2448
244C

244F

7C
7C
3A

7C

co

80
80
1E

87

87

0100

74

F2
BC

B6

F2

02

87
02

02

80

73
03E4

50

1330
84

03
01

01

OF

VM GET ROUTI NE

ADDR

2400
2400

2400

240A

240D

2412

2447

STMI

8619
8620
8621
8622
8623
8624
8625
8626
8627
8628
8629
8630
8631
8632
8633
8634
8635
8636
8637
8638
8639
8640
8641
8642
8643
8644
8645
8646
8647
8648
8649
8650
8651
8652
8653
8654
8655
8656
8657
8658
8659
8660
8661
8662
8663
8664
8665
8666
8667
8668
8669
8670
8671
8672

SOURCE

SFRBS1
*

*
*

SFRCAL

SFRSET
*

*
*

SFR100
SFRVD2

*
*
*

SFR110

*

SFR115
*

*
*

SFR130

SFR135

*
*
*

SFR140

STATEMENT VER 15, MOD 00 31/05/21 PAGE 121

ORG *,B@QVPG 0 PLACE MODULE AT PAGE BOUNDARY
USI NG SFRBS1, @R ESTABLI SH BASE REG STER
EQU * | T ON FI RST BYTE OF PAGE

TERM NATI ON ENTRY TO CLOSE ALL DATA FI LES

EQU *
WI SFRO00+@Y , @BR) , @GNOP
WI SFR110+@Y , @BR) , GNOP
SBN  $LPRP3, GKENAB

SET SWFOR CLCSE ALL LOOP
SET SWFOR CLOSE ALL | NI TI ALl ZED
SET MATRI X PRI NTER MODE 1-3

ENTRY TO CLOSE A SPECI FI ED DATA FI LE

EQU *
WI SFR140+@Y) , @BR) , @QJCB

ENTRY TO RESET A SPECI FI ED FI LE

SET SWTCH FOR CLOSE

EQU *
ACCESS DI RECTORY 2 & REFERENCE SPECI FI ED FI LE

B | $LDXR GET VM DI RECTORY 2 AND

DC AL( @/ADDR) ( V$SFD2) * PONT @R TOIT

ST SFRI XR(, @BR) , @R SAVE PO NTER TO D2 RECORD

SET TO FI RST ENTRY | F CLOSE ALL

JUW | F NOT CLOSE ALL
SET DI SPLACEMENT TO 1ST ENTRY

JC SFR115, @)ICB
\v @D2CF(, @R), @XR

A @D2CF(, @XR), @XR

DETERM NE | F THE FILE IS | NPUT OR QUTPUT

CLI @D2DC(, @XR) , @ERO
00

| NCR @XR TO SPECI FI ED FI LE

TH' S FI LE ACTI VE ?

JE  SFR9 NO, GO CHECK | F CLOSE ALL
TBN  @D2l O, @R), @MCl CURRENT USAGE - | NPUT ?

JT  SFR140 YES, BYPASS CLOSE CALL TO SFPUT
TBN  @D2l O, @R), @MCO CURRENT USAGE - OUTPUT ?

JF SFR900 NO, NOT ACTIVE. GO CHK CLOSE ALL
SBN  @D2I O(, @R), GM2EF SET END OF FILE I NDR

ST  SFRL35+@P1l(, @R), @R SAVE D2 ENTRY PO NTER

L | $STAK, @R MOVE AN END OF FI LE CODE

M | @BTAT(, @R), GOF * TO THE STACK

B | $LOCK LOCK D2 | N CORE

B | $CALL CALL SFPUTR TO EMPTY THE

DC  AL( @/ADDR) ( V$XSPT) * FI LE BUFFER(S)

LA *-* @R RESTORE D2 ENTRY PO NTER

SBF  @D2l O(, @R) , GMREF SET THE END OF FILE | NDR OFF
CHECK | F RESET OR CLOSE

JC SFR300, @NOP JUW | F CLOSE



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

2452
2456
245A
245E

2461
2464
2467
246A
246E

2472
2475
2479
247C
2481

2485
2489

248C
248F
2493
2498
249C
249F
24A2
2476

24AA

24AB
24AB
24AB
24AC

BB
B3

AF
AF

7C
1C

7C
7C

01

0C

05 05
0D 0D

01 01
OF OF

17
AB AA

144A 12
0000

01 AC
1C

VM GET ROUTI NE

ADDR

2484

24AA
24AB

24AB
24AC

STMI

8674
8675
8676
8677
8678
8679
8680
8681
8682
8683
8684
8685
8686
8687
8688
8689
8690
8691
8692
8693
8694
8695
8696
8697
8698
8699
8700
8701
8702
8703
8704
8705
8706
8707
8708
8709
8710
8711
8712
8713
8714
8715
8716
8717
8718
8719
8720

SOURCE

SFR300

E o R

SFR900

SFR950
SFRI XR

SFR995

SFRONE
*
SFRNCE

SFRX10

STATEMENT VER 15, MOD 00 31/05/21 PAGE 122

SLC
SLC
SLC

SBF
TBN

SLC
SLC

v
SBF
wC

Wi
\v

DC

DS
ORG

DC

RESET REQUI RED

@D2CP(, @R) , @D2CP( @L2CP, @R) CLEAR CURRENT PO NTER
@D2DD( @L2DD, @R) , @D2DD(, @R) CLEAR DI SK DI SP
@D2LC{ @L2LC, @R), @D2LC(, @R) CLEAR SPF COUNT
SFR900 GO CHECK | F CLOSE ALL

CLOCSE REQUI RED

@D2l O, @R) , @MCl +@MCO SET CURRENT USAGE OFF

@D2DC(, @R) , @MBSD SCRATCH DI SK FI LE ?

SFR200( , @BR) YES, GO CLEAR CURRENT PO NTER S
@D21 O, @R), @D2I O @L2DC+@ L2l O, @R) CLEAR ENTRY EXCEPT
@D2EE(, @R) , @D2EE( @L2E- @D2CS, @R) * FOR VM BFR BSE&S| Z

SPECI FI ED FI LE HAS SEEN CLOSED OR RESET AS REQUI RED.
| F CLOSE ALL CONTI NUE TILL ALL 8 ENTRI ES CLOSED

SFR995, @QJCB JUW TO RETURN | F NOT CLOSE ALL
SFRNOE(, @R), SFRONE( 1, @BR) DECR NO. OF ENTRI ES COUNTER
SFR995 JUW TO RETURN | F ZERO.

| $VADR, SFRVD2( @/ADDR, @R) RESTORE VADDR OF D2 TO PG RTN
*-* @R RESTORE PO NTER TO D2 RECORD
SFRIO50+@DP1 SAVE AREA FOR D2 RCD PO NTER

@D2CF(, @R), SFRX10(1, @R) | NCR FILE PT TO NEXT ENTRY
SFR115(, @R) GO I NCR @R TO NEXT ENTRY & CHK

FUNCTI ON COVPLETE - RESTORE ROUTINE & EXI'T

SFR140+@Y , @BR) , @GNOP SET RTN FOR RESET FUNCTI ON

$LPRP3, @KENAB RESET MATRI X PRI NT MODE 1-3
| $VADR, SFRVD2( @/ADDR, @R) SPECI FY DI RECTORY 2
| $VMDFY SET PACGE TO M2DI FI ED
SFR110+@) , @R) , @QJCB RESET JUMP CONDI TI ON 1-5
SFRO00+@) , @R) , @QJCB RESET JUMP CONDI TI ON 1-5

| SUNLK UNLOCK PAGE
| $RTRN RETURN TO CALLER

CONSTANTS, WORKAREAS & EQUATES

XL1' 1 SI MPLY ONE

CL1 NUMBER OF D2 ENTRI ES COUNTER
SFRNCE * I NI TIALI ZE TO MAXI MUM

AL1( @GMBEN) * NUMBER OF D2 ENTRI ES

XL1' 10° D2 ENTRY LENGTH



SFGETR -

PROLOGUE -

ERR LOC OBJECT CODE

24AD
24B0
24B4
24B7
24BA
24BD
24C1
24C3
24C7
24CA
24CE
24D1
24D7
24DB
24DE
24E1

24E5

03E5

VM GET ROUTI NE

ADDR STMT

2400

24C2

24E5

8722
8723
8724
8725
8726
8727
8728
8729
8730
8731
8732
8733
8734
8735
8736
8737
8738
8739
8740
8741
8742
8743
8744
8745
8746
8747

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 123

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*
*
*

*

LI NE PRI NTER CLOSE OUT ROUTI NE *

*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

USI NG SFRBS1, @R

APL

SFRLPR ST

SFR996 LA

SFRO97 TBN
JF

SFR998 WC

SFR999 Wi
APL
T O
B

*

SF1000 DC
*

kkhkhkkhkhkkkkkhkhkhkhkkk*x

@BUSY

$BUFPT, @ERO

SFR997

SFR996+@P1(, @R) , @R
SF1000(, @R) , @R

| $CALL

AL ( @/ADDR) ( V$SPRT)

*_ % @(R

SFR998

$LPRP3, @ NDEX
SFR999
$PRPOS( 1) , $LPROS
$LPRP3, @ERO
@BUSY
SFRLPR(, @R) , @ERR
| $RTRN

XL1' 80'
END SFRSET

SET BASE REG STER USAGE

LOOP PRI NTER BUSY

I S LI NE PRI NTER BUFFER EMPTY
JUW | F BUFFER EMPTY

SAVE XR

XR = CADDR PPL

BRANCH TO CALL RQOUTI NE
MATRI X PRI NTER PAGE

RESTORE XR

GO RESTORE TRUE PCSI Tl ON

'S DUMW PRT PCSI TI ON | N USE
JUW | F NOT

RESTORE TRUE PRI NT POSI TI ON
RESET LI NE PRI NTER FLAGS
LOOP | F PRI NTER BUSY

BRANCH | F PRI NTER UNI T CHECK
RETURN TO CALLER

PRRRRRRRRRRRRRRRR R
N N S N S A N S AN S S S SR A S A A

PPL - FORCE CARRAGE RETURN

R IR bk Sk Sk S R R R Rk Ik kS R R I Rk Sk



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE

ADDR STMT

8749
8750
8751
8752
8753
8754
8755
8756
8757
8758
8759
8760
8761
8762
8763
8764
8765
8766
8767
8768
8769
8770
8771
8772
8773
8774
8775
8776
8777
8778
8779
8780
8781
8782
8783
8784
8785
8786
8787
8788
8789
8790
8791
8792
8793
8794
8795
8796
8797
8798
8799
8800
8801
8802
8803
8804

SOURCE STATENENT VER 15, MOD 00 31/05/21 PAGE 124
ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0
*
* FUNCTI ON
*  DFKEYN |'S DI VI DED | NTO TWO SECTI ONS PERFORM NG TWD GENERAL

FUNCT| ONS:

* CALL SECTI ON
THE CALL SECTI ON ENABLES AND UNLOCKS THE KEYBOARD | N
PREPARATI ON FOR LINE INPUT. | T THEN SETS THE | NTERRUPT
ADDRESS WHI CH | S ENTERED ON THE KEYBQOARD | NTERRUPT LEVEL WHEN
A KEY | S DEPRESSED
* | NTERRUPT SECTI ON
THE | NTERRUPT SECTI ON SAVES THE SYSTEM STATUS (BR, XR & PSR)
AND HANDLES THE | NPUT FROM THE KEYBOARD. UPON COVPLETI ON OF
THE | NPUT LI NE, $KYBSY IS SET TO ZERO | NDI CATI NG THAT THE
LINE | S COWLETE. THEN THE KEYBOARD | S LOCKED.
THE | NPUT FROM THE KEYBOARD | S CLASSI FI ED AND HANDLED AS
FOLLOWG
* DATA KEYS -- THE CHARACTER REPRESENTATI ON | S PLACED I N
THE | NPUT LI NE BUFFER AND PRI NTED ON THE
SYSTEM PRI NTER
* CMD KEYS -- |F THE CRT IS AVAI LABLE, DSPLYN | S CALLED
TO SET THE FUNCTI ON FOR KEYS 12-16
AN | NDI CATOR IS PLACED I N THE | NPUT LI NE
BUFFER ( SPECI FI ED LOCATI ON) FOR COMVAND
KEYS 1-11.
* FUNCTI ON KEYS -- AS FOLLOWS
TAB - |F THE CURRENT POSI TION IN THE LI NE BUFFER | S
PO NTI NG W THI N AN EYI STI NG LI NE, THE COLD
CHARACTER | S PRI NTED. | F NOT, A BLANK |IS PRI NTED
TH'S POSI TI ONS THE CARRI ER ONE SPACE TO THE RI GHT
| F THE KEY | S HELD DOMW, THE TYPOVATI C FEATURE | S
ACTI VATED, REPEATI NG THE ABOVE FUNCTI ON UNTI L
KEY | S RELEASED.
BACKSPACE - | F THE SYSTEM PRI NTER | S THE MATRI X PRI NTER*
AND I F TH'S WAS THE FI RST BACKSPACE FOR THE
CURRENT LI NE, THE CARRI AGE | S | NDEXED AND
BACKSPACED ONE POSI TI ON.  OTHERW SE, THE | NDEX
FEATURE | S NOT EXECUTED. |IF THE KEY IS MELD DOWN
THE TYPOVATI C FEATURE | S ACTI VATED AND THE ABOVE
FUNCTI ON | S REPETED UNTI L THE KEY | S RELEASED
RETURN - THE CARRI AGE | S RETURNED ON THE SYSTEM PRI NTER*
AND $KYBSY SET TO ZERO | NDI CATI NG THE LINE IS
COVMPLETE. THE KEYBOARD | S THEN LOCKED
ERASE - THE CARRI AGE | S RETURNED ON THE SYSTEM PRI NTER
ALLOW NG THE LI NE TO BE RE- ENTERED.
| NQUI RY REQUEST - THE CURRENT OPERATI ON | S ABORTED
TH' S KEY | S NEVER LOCKED
NOTE: THE ENTER(+) AND PROGRAM START KEYS ARE | GNORED

b R R I T B R . A R T R . R

E R R R R S T R S R T S T R R T R B N T N A T . R
* X %k % X X

E R I . S

ENTRY PO NTS



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE

ADDR STMT

8805
8806
8807
8808
8809
8810
8811
8812
8813
8814
8815
8816
8817
8818
8819
8820
8821
8822
8823
8824
8825
8826
8827
8828
8829
8830
8831
8832
8833
8834
8835
8836
8837
8838
8839
8840
8841
8842
8843
8844
8845
8846
8847
8848
8849
8850
8851
8852
8853
8854
8855
8856
8857
8858
8859
8860

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PACE 125

ENTRY TO DFKEYN | S VI A THE VI RTUAL MEMORY PAG NG ROUTI NE
THE CALLI NG SEQUENCE | S:

B
DC

| $CALL
AL ( @ADDR) ( V$SKEY)

VHERE V$SKEY IS THE VI RTUAL ADDR OF THE VI RTUAL MEMORY KEYBOARD

| NPUT | CCR

| NPUT

THE CALL TO DFKEYN | NCLUDES THE PASSI NG I N @XR OF
THE ADDRESS OF THE | NPUT DATA BUFFER

| NPUT TO THE VI RTUAL MEMORY | OCR IS THE ADDRESS IN @R OF THE
| NPUT LI NE BUFFER AND THE | NPUT DATA.

QUTPUT

THE OQUTPUT FROM THI S ROUTINE |'S AN EBCDI C CHARACTER TO THE SYSTEM

PRI NTER AND THE LI NE BUFFER

EXTERNAL REFERENCES
COMVON SAVE AREA FOR BASE REG STER

$BRSAV
$CI ENT
$PRDEV
$KEYCD
$1 O ND
$| NDR2
$HI ST1
$$SPLYN
| $CALL

NUCLEUS ENTRY FOR |

NTERRUPTS

| NDI CATOR FOR CURRENT |/ O DEVI CE

THUNCATED LI NE | ND
HARD |/ O ERRCR | ND

CATOR ( $TRUNK)
CATOR ( $HRDER) SYSTEM STATUS

ERROR PENDI NG | NDI CATOR ( $ERPND)

ERROR HI STORY LOG
ENTRY TO CRT | OCS
VI RTUAL MEMORY PAG

* | NDI CATORS FOR VM ROUTI NE

| $LDBR
| $LOCK
| $LDXR
| $VADR
| SUNLK
| $RTRN
V$SKEY
V$SPRT

EXITS, NORVAL

VI RTUAL ADDRESS COF
VI RTUAL ADDRESS COF

NG ROUTI NE

DFKEYN
DFPRNT

EXIT IS TO THE CALLI NG PROGRAM VI A A BRANCH TO THE VI RTUAL MEMORY
PAG NG ROUTI NE.

B
EXITS, ERROR

| $RTRN

A DATA PARITY ERROR WLL BE RETRI ED ONCE. THE SUCCESSI VE PARI TY
ERRORS W LL CAUSE A SYSTEM GENERATED HARD HALT.

TABLES/ WORKAREAS
DEPTBL - KEYBOARD TABLE CONTAI NI NG THE EBCDI C CHARACTER CODES
ARRANCGED SUCH THAT AN | NDEX VALUE | S SENSED FROM THE
KEYBOARD AND USED AS A DI SPLACEMENT | NTO THE TABLE TO
FETCH THE PROPER EBCDI C VALUE. THE TABLE IS I NI TI ALI ZED
TO KEYBOARD TYPE KB1,
THE CONFI GURATI ON RECORD

ATTRI BUTES

NATURALLY RELOCATABLE

BUT MAY BE CHANGED TO REFLECT

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 126
8861 * CHARACTER CODE DEPENDENCY

8903
8904

*

8862 * THE OPERATI ON OF TH S MODULE DEPENDS UPON AN | NTERNAL *
8863 * REPRESENTATI ON OF THE EXTERNAL CHARACTER SET VWHI CH | S EQUI VALENT *
8864 * TO THE ONE USED AT ASSEMBLY TI ME, THE CODI NG HAS BEEN ARRANGED *
8865 * SC THAT REDEFI NI TI ON OF CHARACTER CONSTANTS, BY REASSEMBLY, WLL *
8866 * RESULT I N A CORRECT MODULE FOR THE NEW DEFI NI TI ONS. *
8867 * *
8868 *NOTES *
8869 * ERRCOR PRJCEDURES *
8870 * UPON DETECTI ON OF A DATA REAQ STER PARI TY ERROR, THE SYSTEM W LL*
8871 * HALT | NDI CATI NG TO THE USER THAT A PARI TY ERROR SAS OCCURRED. *
8872 * TO CONTI NUE, OR RETRY THE CHARACTER, THE START SW TCH MJUST BE *
8873 * PRESSED. THE ERROR IS LOGGED I N THE COUNT LOG ON DI SK. *
8874 * | F ANOTHER | S DETECTED, THE H STORY LOG | S UPDATED AND A HARD *
8875 * HALT EXECUTED. *
8876 * *
8877 * RES|I STER USAGE *
8878 * * THE @R | S USED FOR PASSI NG THE ADDRESS CF THE | NPUT DATA *
8879 * BUFFER. *
8880 * * THE @R | S ALSO USED AS A BASE REG STER FOR PACE 3 *
8881 * * THE @R | S USED AS A BASE REG STER FOR PAGE 2. *
8882 * * BOTH P11 AR AND | 11 AR ARE USED FOR BRANCHI NG BETWEEN PROGRAM *
8883 * AND | NTERRUPT LEVEL. *
8884 * * THE RESI STERS ARE SAVED AND RESTORED. *
8885 * *
8886 * SAVED/ RESTORED AREAS *
8887 * NONE *
8888 * *
8889 * MCDI FI CATI ON CONSI DERATI ONS *
8890 * NONE *
8891 * *
8892 * REQUI RED MODULES *
8893 * FFPRNT - VI RTUAL MEMORY MATRI X PRI NTER | OCR *
8894 * @YSEO - CENERAL SYSTEM ELATES *
8895 * @HIDVWEQ - HARDWARE VALUE EQUATES *
8896 * @ XDEQ - NUCLEUS LOCATI ON EQUATES *
8897 * @CANEQ - COMMON CORE LOCATI ON- MKFTS *
8898 * @CYOEQ - CYLI NDER ZERO EQUATES *
8899 * @ILTEQ - HALT CCDE EQUATES *
8900 * *
8901 * OTHER *
8902 * NONE *
* *

* *

R b bk Sk R R SR R b b b Sk S b R R R Rk kS R R R R R ARk Sk kR S ARk Sk Sk I R b b b Sk S



DFKEYN -

VI RTUAL MEMORY

ERR LOC OBJECT CODE

2500

2500
2504
2507
250A
250E
2510

2514
2517
251C
251F
2522
2525
252A
252F
2533
2536
2539
253C
253F
2542
2546
2549
254C
254F
2552
2556
2558
255C
255F
2562

2565
2569
256E
2572
2577
257B
257E

ADDR

2500
2700

2500

250F
2600

2557

0065

KEYBOARD ROUTI NE

STMI

8906
8907
8908
8909
8910
8911
8912
8913
8914
8915
8916
8917
8918
8919
8920
8921
8922
8923
8924
8925
8926
8927
8928
8929
8930
8931
8932
8933
8934
8935
8936
8937
8938
8939
8940
8941
8942
8943
8944
8945
8946
8947
8948
8949
8950
8951
8952
8953

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 127

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* PAGE 1

*

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

ORG
USI NG
USI NG

DFKEYN EQU
ST
ST

SIO
DFKDI O EQU
DFK100 B
DFK120 WC

B

wcC

B

L
DFK140 B

*,256,0
DFKEYN, @R
DFKBS3, @XR

*

$BRSAV, @R

DFK100+@P1(, @R) , @R
DFK100+@P1(, @R) , DFKDI O
| $LDBR

| NI TI AL BASE REG FOR PAGE 1
BASE VALUE FOR PAGE 3

ENTRY TO ENABLE | NPUT
SAVE PAGE 1 ADDRESS
SET DFK100 TO

* BRANCH TO | TSELF
LOAD PAGE 2 USI NG BR

AL2( V$SKEY+DFKBS2- DFKEYN) VADDR FOR PACE 2

| $LOCK

DFKBS2, @R

DFKP10- 1(, @R) , X 20'
DFKP10- 1( 1, @R) , SEXFTR
DFKLM3 , @R) , @R
DFKSTN(, @R) , @R
DFKRME( , @R) , @R
DFKNPS( 1, @BR) , SRVRGN
DFKNPS( 1, @R) , SLMRGN

LOCK PAGE 2

BASE VALUE FOR PAGE 2

| NI TI ALl ZE DSPLYN ADDR
CALCULATE DSPLYN ENTRY ADDRESS
SAVE | NPUT LI NE ADDRESS

SET STARTI NG DATA ADDRESS

SET STARTI NG ADDR I'N RI GHT ADDR
Rl GHT JUSTI FY RI GHT MRGN VALUE
CALCULATE PRI NTER W DTH

DFKRMG( @ADDR, @R) , DFKNPS(, @R) CALC RI GHT MARG N ADDR

DFKNTR- DFKBS2(, @R) , @R
DFKI AR(, @R) , @R
DFKNPS(, @R) , @ERO
DFKENT- DFKBS2(, @R) , @R
DFKROS(, @R) , @R

$BRSAV, @R

DFK100- DFKEYN(, @R) , @R
DFKRET(, @R) , @R
DFKTBL- DFK100(, @R) , @R
DFKBLE(, @R) , @R

| $LDXR

PUT | NTERRUPT ADDR I N XR
SAVE | NTERRUPT ADDR FOR LOAD
SET NO LI NE PGSI TI ON CHANGE
LOAD MAI NLI NE ENTRY ADDR
SAVE MAI NLI NE ADDR FOR P1I AR
PO NT XR TO PACE 1

XR = HALT ADDRESS

SAVE MAI NLI NE RETURN ADDRESS
XR = DATA TABLE ADDRESS

SAVE DATA TABLE ADDRESS

READ | N PAGE 3 USI NG XR

AL2( V$SKEY+DFKBS3- DFKEYN) VADDR FOR PAGE 3

| $LOCK

DFKXRS(, @R) , @R
DFKI AR(, @R), @ 11 AR
@XENAB, @XEYBD

*- DFKEYN

* _ %

LOCK PAGE 3

SAVE PAGE 3 ADDRESS
LOAD | NTERRUPT ADDRESS
ENABLE, UNLOCK KEYBOARD
DI SPLACEMENT TO DFK100
VWAI'T FOR LI NE

| $VADR( @/ADDR) , DFKPG3(, @R) SET PAGE 3 VADDR

| SUNLK

UNLOCK PAGE 3

| $VADR( @/ADDR) , DFKPG2(, @R) SET PAGE 2 VADDR

| SUNLK

DFKLMZ( , @R) , @XR
| $RTRN

UNLOCK PAGE 2
RESTORE XR TO DATA ADDRESS
RETURN TO CALLI NG PGM

IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 128

25C0 8955 ORG  DFKEYN+256- 64 PLACE DATA TABLE TO END OF PAGE
25C0 8956 DFKTBL EQU  * FI RST BYTE OF DATA TABLE
DC

2500 FO 2500 8957 CL1' 0' 0
25C1 F1 25C1 8958 DC  CL1'1' 1

25C2 F2 25C2 8959 DC  CL1'2' 2

25C3 F3 25C3 8960 DC  CL1'3 3

25C4 F4 25C4 8961 DC  CL1' 4 4

25C5 F5 25C5 8962 DC  CL1'5 5

2506 F6 2506 8963 DC  CL1'6 6

25C7 F7 25C7 8964 DC  CL1'7' 7

25C8 F8 25C8 8965 DC  CL1'8 8

25C9 F9 25C9 8966 DC  CL1'9 9

25CA Cl 25CA 8967 DC  CL1' A A

25CB C2 25CB 8968 DC CL1'B B

25CC C3 25CC 8969 DC  CL1'C C

25CD C4 25CD 8970 DC  CL1'D D

25CE C5 25CE 8971 DC CL1'E E

25CF C6 25CF 8972 DC CL1'F F

25D0 5D 25D0 8973 DC  XL1'5D )

25D1 5A 25D1 8974 DC  AL1( @PARW UP ARROW
2502 7C 2502 8975 DC  XL1'7C @

25D3 78 25D3 8976 DC  XL1' 78 #

25D4 58 25D4 8977 DC  XL1' 58 $

25D5 6C 25D5 8978 DC  XL1' 6C %

2506 4A 25D6 8979 DC  XL1' 4A CENTS SI GN
25D7 50 25D7 8980 DC  XL1'50' &

2508 70 25D8 8981 DC  XL1' 70' '

2509 4D 2509 8982 DC  XL1' 4D (

25DA C7 25DA 8983 DC  CL1'G G

25DB C8 25DB 8984 DC  CL1'H H

25DC C9 25DC 8985 DC  CL1'I' |

250D D1 25DD 8986 DC  CL1'J J

25DE D2 25DE 8987 DC  CL1'K K

25DF D3 25DF 8988 DC  CL1'L' L

25E0 D4 25E0 8989 DC  CL1'M M

25E1 D5 25E1 8990 DC  CL1'N N

25E2 D6 25E2 8991 DC CL1'O o)

25E3 D7 25E3 8992 DC  CL1'P P

25E4 D8 25E4 8993 DC CL1'Q Q

25E5 D9 25E5 8994 DC  CL1'R R

25E6 E2 25E6 8995 DC  CL1'S S

25E7 E3 25E7 8996 DC  CL1'T T

25E8 E4 25E8 8997 DC  CL1' U U

25E9 E5 25E9 8998 DC  CL1'V v

25EA E6 25EA 8999 DC  CL1'W W

25EB E7 25EB 9000 DC  CL1' X X

25EC ES 25EC 9001 DC  CL1'Y Y

25ED E9 25ED 9002 DC CL1'Z v4

25EE 60 25EE 9003 DC  XL1' 60’ -

25EF 7E 25EF 9004 DC  XL1'7E = (EQUAL SI GN)
25F0 4E 25F0 9005 DC  CL1' + + (PLUS)
25F1 4B 25F1 9006 DC  CL1'. PERI OD
25F2 5C 25F2 9007 DC  CL1'*' © ( SEM COLON)
25F3 5C 25F3 9008 DC  CL1'*' *

25F4 6B 25F4 9009 DC  CL1'," COMVA
25F5 4B 25F5 9010 DC  CL1'. PERI OD



DFKEYN - VI RTUAL MEMORY
ERR LOC OBJECT CODE ADDR
25F6 61 25F6
25F7 6F 25F7
25F8 4F 25F8
25F9 40 25F9
25FA 7A 25FA
25FB 7F 25FB
25FC 4C 25FC
25FD 6E 25FD
25FE 6D 25FE
25FF 5F 25FF
0039

KEYBOARD ROUTI NE

STMI

9011
9012
9013
9014
9015
9016
9017
9018
9019
9020
9021
9022
9023

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 129

DC  XL1' 61 /

DC XLl 6F 2

DC XLl 4F LOG CAL ' OR
DFKLKA DC  CL1' BLANK

DC XLl 7A COLON

DC XLl 7F NOT EQUAL

DC XLl 4C LESS NAN

DC XLl 6F > (GREATER THAN)

DC XLl 6D UNDER SCORE

DC XLl 5F LOG CAL ' NOT'
R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
DFKLNK EQU  DFKLKA- DFKTBL DI SP OF BLANK | N TABLE

E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 130

9025 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

9026 * PAGE 2 *
9027 * *
9028 * ONCE THE KEYBOARD HAS BEEN UNLOCKED, ALL KEYBOARD | NTERRUPTS *
9029 * WLL ENTER AT DFKNTR. ~ THE | NTERRUPT W LL BE SERVI CED AND THE *
9030 * LEVEL EXI TED. *
9031 E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S
2600 9032 ORG  DFKEYN+256 PLACE PAGE 2
2600 9033 DFKBS2 EQU  * PAGE 2 BASE ADDRESS
2600 F3 10 19 9034 DFK160 SI O DFKEXL, @GXEYBD EXIT LEVEL, LOCK KEYBOARD
9035 *
2603 9036 DFKNTR EQU  * | NTERRUPT ENTRY UDR
2603 75 20 32 9037 L DFKROS(, @BR), @11 AR LOAD P1I AR W TH PROCESSOR ENTRY
2606 70 10 1D 9038 SNS  DFKNSK(, @R), @GXEYBD SENSE KEYBOARD DATA
2609 5D 01 1D 34 9039 CLC  DFKNSK(@EQ., @BR), DFKIRK(, @R) IS IT I NQU RY REQUEST ?
260D DO 01 00 9040 BNE  DFK160(, @R) GO EXIT LEVEL | F NOT
2610 CO 87 0483 9041 B $CI ENT GO CHECK MASK STATUS

9042 IR b Sk Sk Sk R R Rk kR R R Rk kR b b R Rk S R b b R Rk Sk R b b ik ik S



DFKEYN - VI RTUAL MEMORY
ERR LOC OBJECT CODE ADDR
2614 0000 2615
2616 0000 2617
2618 0483 2619
261A 10 261A
261B 1E 261B
261C 261C
261D 261D
261E 0000 261F
2620 0001 2621
2622 00 2622
2621

2623

2623 40 2623
2624 2624
2625 0000 2626
2626

2627 0000 2628
2629 0000 262A
262B 262C
262D 15B3 262E
262F 2630
2631 0000 2632
2633 11 2633
2634 10 2634
2635 2636
2637 0004 2638
2639 2600 263A
263B 2700 263C

KEYBOARD ROUTI NE
STMI' SOURCE STATEMENT

9044
9045
9046
9047
9048
9049
9050
9051
9052
9053
9054
9055
9056
9057
9058
9059
9060
9061
9062
9063
9064
9065
9066
9067
9068
9069
9070
9071
9072
9073
9074
9075
9076

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  CONSTANTS AND WORK AREAS FOR KEYBOARD | CCR

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

*

DFKI AR
DFKBLE
DFKI ET

DFKATA
DFKNSK
DFKNPS
DFKC01

DFKI ST
DFKPPL

DFKCNT

DFKSTN
DFKLMG
DFKRMG
DFKI MVE
DFKMCT
DFKRET
DFKROS

DFKI RK
DFKXRS
DFKXDP
DFKPG2
DFKPG3

khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%

RBBBRRBBRRBRERRREARRRBBRBRERR

AL2( *-*)
AL2( *-*)
AL2( $Cl ENT)
AL1( @EYBD)
AL1( @ENAB)
cL1

CL1

XL2' 000
XL2' 0001"
XL1' 00'
DFKC01

*

XL1' 40'
cL1

AL2( *-*)
DFKPPL +@DATA
AL2( *-*)

AL2( *-*)

cL2

| L2' 5555'

cL2

AL2( *-*)

AL1( DFKRKY)
AL1( @FUNK)
CL( @ADDR)

AL2( DFK120- DFK100)

VER 15, MOD 00 31/05/21 PAGE 131

| NTERRUPT ENTRY ADDR

ADDR COF DATA TABLE

ADDR OF CI ENTRY

SI O Q BYTE

SID R BYTE - ENABLE KEYBOARD
DATA BYTE

SENSE BYTE

LI NE PGSI TI ON CHANGE
CONSTANT 1

| NDEX PPL CNT BYTE

OBR ENTRY

PRI NT PPL

PRI NT COMVAND

PRI NT COUNT

I NI TI AL PRI NT DOSTI ON

ADDR OF CURRENT PGS | N LI NE BUF
ADDR OF LEFT PGS OF LI NE BUFFER
ADDR OF RI GHT MARG N I N LI NE
100 M5 LOOP CNTR

I NI TI AL CNT FOR 100 Ms

| NTERRUPT RETURN ADDR

MAI NLI NE ENTRY ADDRESS

| R KEY CODE

FUNCTI ON KEY CCODE

PAGE 3 ADDR SAVE AREA

| NCREMENT TO JUWP HPL

AL2( V$SKEY+DFKBS2- DFKEYN) VADDR FOR PAGE 2
AL2( V$SKEY+DFKBS3- DFKEYN) VADDR FOR PAGE 3

*



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 132

9078 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
9079 * EQUATES USED FOR KEYBOARD | CCR *
9080 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
9081 *

0001 9082 DFKOO1 EQU 1 ONE

0005 9083 DFKTAB EQU X 05 TAB KEY

0016 9084 DFKBSP EQU X 16 BACKSPACE KEY

0015 9085 DFKRTN EQU X 15 RETURN KEY

0003 9086 DFKERS EQU X 03 ERASE KEY

0040 9087 DFKSPC EQU X 40 SPACE BAR

0011 9088 DFKRKY EQU X 11 | QUI RY REQUEST KEY

0002 9089 DFKEMS EQU X 02 ENTER M NUS KEY

0010 9090 DFKACK EQU X 10 BACK SPACE CTRL

0011 9091 DFKKI X EQU X 11 BACKSPACE &l NDX CTRL

001D 9092 DFKEUD EQU X 1D EXI'T, UNLOCK, DI SABLE CTRL

0018 9093 DFKLOK EQU X 18 LOCK KEYBOARD CTRL

0012 9094 DFKENB EQU X 12 ENABLE | NTERRUPTS CTRL

001C 9095 DFKULK EQU X 1C UNLOCK KEYBOARD CTRL

0019 9096 DFKEXL EQU X 19 EXIT LEVEL, LOCK KEYBOARD CTRL

0040 9097 DFKDTK EQU X 40 DATA KEY FUNCTI ON BI' T

9098 khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x



DFKEYN -

VI RTUAL MEMORY

ERR LOC OBJECT CODE

263D
2640
2643
2647

264A

264D
2650

2653
2656
2659
265C
265F
2662
2665
2668
266B
266E
2671
2675
2678
267D
2680

30 38

0000 00
83
4A

ADDR

264A
264D

2653

KEYBOARD ROUTI NE
STMI' SOURCE STATEMENT

9100
9101
9102
9103
9104
9105
9106
9107
9108
9109
9110
9111
9112
9113
9114
9115
9116
9117
9118
9119
9120
9121
9122
9123
9124
9125
9126
9127

VER 15, MOD 00 31/05/21 PACE 133

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

DFK180 L
SiKe)
ALC
J

DFKXI T EQU
Sie)

DFKNAB EQU
e}
L

DFKENT EQU
BC

DFK200 WC
L
DFK220 WC
B
B

DFKI ET(, @R), @ 11 AR RESTORE | NTERRUPT ADDR TO NUC
DFKLOK, @EYBD LOCK KEYBOARD

DFKRET( @ADDR, @R) , DFKXDP(, @R) DON T DO HALT

DFKNAB DON T UNLOCK KEYBOARD

* ENTRY TO EXI T DEPRES

UNLOCK KEYBOARD

ENTRY TO ENABLE

ENABLE | NTERRUPTS

RETURN TO | NTERRUPTED PROGRAM

DFKULK, @XEYBD
*

DFKENB, @XEYBD
DFKRET(, @R), @1l AR

* ENTRY TO PROCESS | NTERRUPT DATA
DFKDLP(, @R), X' FF' UPDATE LI NE PGSI TI ON

DFKNSK(, @R), @RI TY TEST FOR PARI TY ERROR

DFKROR(, @XR) JUW | F PARI TY ERROR
DFK520+@) , @XR) , @QJCB SET PARITY | NDR OFF

DFKNSK( , @R) , @XFUNK FUNCTI ON KEY ?

DFK350(, @R) JUWP | F YES

DFKNSK(, @R) , DFKDTK DATA KEY ?

DFKXI T(, @R) NO-- GOEXIT

DFKTST(, @R) GO CHK CMND KEY ONLY, Rl NMRGN

DFK380+@) DFKBS3(, @R), @IOP SET BACKSPACE | NDEX OFF
DFK220+@PD2( 1, @R) , DFKATA(, @R) SET DATA TBL DI SP
DFKBLE(, @R) , @R *** | OAD XR W TH TABLE ADDR
xox (1), *-*(, @R MOVE DATA CHAR TO LI NE BUFFER
DFKRT1(, @R) PRI NT AND UPDATE PCSI TI ON
DFKXI T(, @R) GO EXI T

khkhkhkhkhkdxhhdhkhhdhdhhhdhdhhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddxdxdddddddxx%x



DFKEYN -
ERR LOC OBJECT CODE

2683
2686
2689
268D
2690
2693

2696
2699
269D
26A1
26A5
26A8

VI RTUAL MEMORY KEYBOARD ROUTI NE

AB

26 1F
7B 26
81 26

0000

ADDR STMI' SOURCE STATEMENT

2683

2696

9129
9130
9131
9132
9133
9134
9135
9136
9137
9138
9139
9140
9141
9142
9143
9144
9145
9146
9147
9148
9149
9150
9151
9152
9153

VER 15, MOD 00 31/05/21 PACE 134

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  TH'S ROUTI NE UPDATS ALL LINE BUFFER ADDRESSES | N DFKEYN BY THE *
* VALUE PLACED IN ' DFKNPS . | T CHECKS FOR MARG N REQU REMENTS. |F *
* THE RIGHT MARG N I'S H T, A CARRI AGE RETURN AND EOS ARE GENERATED, *
* |F LEFT MARGN IS H T, NOTHI NG | S UPDATED. *
*  TWD ENTRY PO NTS ARE PROVI DED: >
* B DFKRTL(,@R)  PRINTS 1 CHAR AND UPDATES POSITION  *
* B DFKDLP(, @R)  UPDATES POSI TI ON AND TEST RT MARG N *
E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
DFKRTL EQU  *

M/ DFKNPS(, @R), DFK001 SET CHARACTER COUNT TO 1
ST  DFK260+@FP1(, @R), @RR  SAVE RETURN ADDRESS
M/C  DFKCNT(1, @R), DFKNPS(, @R) SET PRI NT COUNT
LA DFKPPL(, @R), @R XR = PPL ADDRESS
B DFKPRT(, @R) GO PRI NT CHARACTER ON SYS PRI NT
J DFK240 GO UPDATE POSI TI ON
*
DFKDLP EQU  * ENTRY TO UPDATE PCSI TI ON
ST  DFK260+@P1(, @R), @RR  SAVE RETURN ADDRESS
DFK240 ALC  DFKPPL+@DATA( @ADDR, @R) , DFKNPS(, @R) UPDATE DATA ADDR

M/C  DFK220+@P1( @ADDR, @R), DFKSTN(, @R) UPDATE POS ADDR
M/C  DFK480- DFKBS3+@P1( @ADDR, @R) , DFKSTN(, @R)
M/  DFKNPS(, @R) , @ERO ZERO LI NE POSI TI ON | NCREVENT
DFK260 B * ok RETURN
R R b b b L S P I S S R S S R S S b I S S b b S S R S S S b S I b



DFKEYN -

VI RTUAL MEMORY

ERR LOC OBJECT CODE

26AC
26AF
26B2
26B7
26BA

26BE
26C0
26C5
26C8
26CC
26D0
26D2
26D6
26D9

74 08
74 02
1D 00
F2 01
Co 87

0000

1D 01
F2 81
3A 1E
Co 87
2800

3B 1E
75 02
Co 87

DC

BF

044A BC
OE

2004

044B BD
OE

03E4
12B1

O3E4
36
0000

ADDR

26AC

26BD
26BF

26D1

KEYBOARD ROUTI NE
STMI' SOURCE STATEMENT

9155
9156
9157
9158
9159
9160
9161
9162
9163
9164
9165
9166
9167
9168
9169
9170
9171
9172
9173
9174
9175
9176

VER 15, MOD 00 31/05/21 PACE 135

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  TH' S ROUTI NE DETERM NES WHI CH DEVI CE( S)
* | T THEN CALL THE CORRECT | OCS
* STORED IN XR

'S TO BE USED FOR OUTPUT.
| NPUT IS THE ADDRESS OF THE PPL
UPON EXIT XR IS RESTORED TO PAGE 3 BASE ADDRESS.

*
*
*

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x

DFKPRT EQU
ST
ST
CLC
JNE
B
DFKP10 EQU
DFKP20 DC
CLC
JE
DFK280 SBN
B
DC
SBF
DFK300 L
DFK320 B

* ENTRY TO | NTERFACE
DFK320+@P1(, @R), @RR  SAVE RETURN ADDRESS
DFKP20(, @R) , @R SET PPL ADDRESS FOR DSPLYN
$PRDEV- 1( 1), DFKP10- 1(, @R) TEST FOR CRT USE

DFK280 SKIP CRT I F NOT I N USE
$SPLYN @O TO CRT | OCs

*-1 ADDR OF DSPLYN ENTRY
AL2(*-*) PPL ADDRESS
$PRDEV( @CADDR) , DFKP10(, @R) 1S PRI NTER USED TQOO ?
DFK300 SKI' P PRI NTER OP | F NOT

$LPRP3, @GKENAB FORCE MATRI X PRI NT MODE

| $CALL GO TO DFPRNT

AL2( V$SPRT) VADDR OF DFPRNT

$LPRP3, @GKENAB RESET MATRI X PTR. FLAGS
DFKXRS(, @R) , @XR RESTORE PAGE 3 ADDRESS
*ok RETURN TO CALLI NG ROUTI NE

1-3

1-3

IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE

26DD 74 08 ED
26E0 5D 01 26 2A
26E4 EO 02 72
26E/7 F3 10 1C
26EA CO 87 0000

ADDR STMT

9178
26DD 9179
9180
9181
9182
9183
9184
9185

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 136
R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
DFKTST EQU  * ENTRY TO TEST RI GHT MARG N
ST DFK340+@DP1(, @R) , @G\RR SAVE RETURN ADDRESS
CLC DFKPPL+@DATA( @CADDR, @R), DFKRVG(, @R) AT RI GHT MARG N ?
BNL  DFK440(, @XR) DO CARRI ER RETURN | F YES
SIO DFKULK, @XEYBD UNLOCK KEYBOARD
DFK340 B *ok RETURN TO CALLI NG ROUTI NE
kkhhkkhkhkhkkhhkkhhhkhhkhkhhkkhhhkhhkhdhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhhhk hkhhhkhhkhkkhkkhkkhhkkhhikikkhxkhk*%x



DFKEYN - VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 137
9187 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
9188 * PAGE 3 *
9189 * *
9190 * TH S ROUTI NE CHOOSES THE DESI RED ROUTI NE PER REQUEST. *
9191 E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
2700 9192 ORG  DFKBS2+256 PLACE PAGE 3
2700 9193 DFKBS3 EQU  * BASE ADDRESS FOR PAGE 3
2700 9194 DFK350 EQU * ENTRY FOR FNCT KEY PROCESSI NG
2700 7D 11 1C 9195 CLI DFKNSK- 1(, @R) , DFKRKY | NQUI RY REQUEST ?
2703 DO 81 3D 9196 BE DFK180( , @R) QO EXIT
2706 7D 16 1C 9197 CLI DFKNSK- 1(, @BR) , DFKBSP BACKSPACE KEY ?
2709 F2 81 41 9198 JE DFKSPB JUW YES
270C 7D 15 1C 9199 CLI DFKNSK- 1(, @R) , DFKRTN RETURN KEY ?
270F F2 81 66 9200 JE DFK460 JUW YES
2712 7D 03 1C 9201 CLI DFKNSK- 1(, @BR) , DFKERS ERASE KEY ?
2715 F2 81 71 9202 JE DFKERA JUW YES
2718 DO 87 DD 9203 B DFKTST(, @R) CHECK FOR RI GHT MARG N
271B 7D 40 1C 9204 CLI DFKNSK- 1(, @BR) , DFKSPC SPACE BAR ?
271E F2 81 7C 9205 JE DFKSPA JUWP YES
2721 7D 02 1C 9206 CLI DFKNSK- 1(, @BR) , DFKEMS ENTER M NUS KEY ?
2724 F2 81 8B 9207 JE DFK500 DO FORMS | NDEV | F YES
2727 7D 05 1C 9208 CLI DFKNSK- 1(, @BR) , DFKTAB TAB KEY ?
272A DO 01 4A 9209 BNE  DFKXI T(, @R EXIT I F NO
9210 * CONTI NUE



DFKEYN -

VI RTUAL MEMORY KEYBOARD ROUTI NE

ERR LOC OBJECT CODE

272D
2730

2733
2736
2739
273C
2740
2744
2747
274A

80
87

51
83

ADDR STMI' SOURCE STATEMENT

2733

9212
9213
9214
9215
9216
9217
9218
9219
9220
9221
9222
9223
9224
9225
9226
9227

VER 15, MOD 00 31/05/21 PACE 138

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* ENTRY FOR TAB OPERATI ONS

M DFK380+@Y , @R) , @\OP SET BACK SPACE | NDR OFF

B DFKRT1(, @R) GO PRINT ONE CHARACTER
* CONTI NUE TO TEST TYPO
E R R S S S S S S S S I S S S S S S b S S S b S S S S I S b S I S S S S I b S S b S
DFKATC EQU  * ENTRY TO TEST TYPAMATI C

TBF DFKNSK( , @R) , @' YPAM TYPAVATI C MCDE ?

BT DFKXI T(, @R) EXIT IF NO

SIO DFKLOK, @XEYBD RESET BAI L FOR TYPO

M/C  DFKI ME( 2, @R), DFKMCT(, @R) | NI TI ALI ZE TI M NG LOCP
DFK360 SLC  DFKI ME(2, @R), DFKC01(, @R) DECREMENT COUNTER

BH DFK360( , @XR) LOOP FOR 100 Ms

SNS  DFKNSK(, @R), @GXEYBD SENSE DATA

B DFK350(, @XR) RETURN FOR CONTI NUED TYPO

IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R



DFKEYN -
ERR LOC OBJECT CODE

274D
2750
2753
2756
2759
275D
2760
2763
2766
276A
276D

2770
2771

00

MATRI X PRI NTER ROUTI NE

ADDR STMI' SOURCE STATEMENT

274D

2770
2770
2771

9229
9230
9231
9232
9233
9234
9235
9236
9237
9238
9239
9240
9241
9242
9243
9244
9245
9246

VER 15, MOD 00 31/05/21 PAGE 139

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

DFKSPB EQU  * ENTRY TO HANDLE BACKSPACE
v DFKPL1+@PCTRL(, @XR) , DFKACK SET BACKSPACE CTRL

DFK380 JC DFK400, @\NOP JUW | F NOT FI RST BACKSPACE
Wi DFKPL1+@PCTRL(, @XR), DFKKI X SET BACKSPACE ANC | NDE
\v DFK380+@) , @XR) , @QJCB SET | NDEX | NDR OFF

DFK400 CLC  DFKSTN( @ADDR, @R), DFKLMX , @R) TEST LEFT MARG N

JE DFK420 JUW TO NOT BACKSPACE

LA DFKPL1(, @R), @XR XR = PPL ADDRESS

B DFKPRT( , @R) GO DO BACKSPACE

SLC  DFKSTN( @ADDR, @R), DFKC01(, @R) SET NEW PGOSI TI ON

B DFKDLP( , @R) GO UPDATE LI NE PGSI TI ON
DFK420 B DFKATC( , @R) GO TEST TYPAMATI C
E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S
DFKPL1 EQU  * 1ST BYTE OF BACKSPACE PPL

DS CL1 CONTROL BYTE

DC XL1' 00’ COUNT BYTE

IR b Sk Sk Sk R R Rk kR R R Rk kR b b R Rk S R b b R Rk Sk R b b ik ik S



DFKEYN - MATRI X PRI NTER ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 140
9248 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2772 78 02 1D 9249 DFK440 TBN  DFKNSK(, @R), @YPAM TYPO BI' T ON
2775 EO 10 33 9250 BT DFKATC( , @XR) YES, GO SENSE AGAI N
2778 E2 02 A3 9251 DFK460 LA DFKPL2(, @R), @XR XR = PPL ADDRESS
277B DO 87 AC 9252 B DFKPRT( , @R) RETURN CARRI AGE
277E 3C 1E 0000 9253 DFK480 Wi *-*x @GS MOVE EGCS TO CURRENT LOCATI ON
2782 5C 01 26 28 9254 M/C  DFKSTN- DFKBS2( @ADDR, @R) , DFKLMZ , @R) SET NEW PGSI Tl ON
2786 DO 87 3D 9255 B DFK180( , @R) QO EXIT LEVEL - LOCK KEYBOARD
9256 E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
2789 9257 DFKERA EQU  * ENTRY FOR ERASE DEY
2789 B4 02 A8 9258 ST DFKPL3+@PDATA(, @XR) , @R  SET PAGE ADDR | N PPL
278C AE 01 A8 B1 9259 ALC  DFKPL3+@PDATA( @CADDR, @XR) , DFKMSD(, @XR) CALC DATA ADDR
2790 E2 02 A5 9260 LA DFKPL3(, @R), @XR XR = PPL ADDRESS
2793 DO 87 AC 9261 B DFKPRT(, @R) PRI NT ERASED MESSACGE & RETURN
2796 5C 01 26 28 9262 M/C  DFKSTN- DFKBS2( @ADDR, @R) , DFKLMZ , @R) SET NEW PGSI Tl ON
279A DO 87 4A 9263 B DFKXI T(, @R) GO EXIT LEVEL
9264 E R R S S S b S S S I S I S S S S S S S S I S S S S b S b S S b S S O
279D 9265 DFKSPA EQU  * ENTRY FOR SPACE BAR KEY
279D 7C 39 1C 9266 Wi DFKATA- DFKBS2(, @R), DFKLNK MOVE I N DI SP OF BLANK
27A0 DO 87 71 9267 B DFK200( , @R) BRANCH TO HANDLE DATA KEYS
9268 E R I Sk S S S S S S S S S S S I R I S S S S R S S R S S b S S S S kS S S S S
27A3 9269 DFKPLZ2 EQU  * ADDR OF RETURN PPL
27A3 8080 27A4 9270 DC XL2' 8080" RETURN CARRI AGE PPL
27A5 9271 DFKPL3 EQU  * FI RST BYTE ' ERASE' PPL
27A5 CO 27A5 9272 DC XL1' CO' PRI NT & RETURN CTRL
27A6 07 27A6 9273 DC AL1( DFKSQA.) COUNT BYTE
27A7 0000 27A8 9274 DC AL2(*-*) ADDR OF MESSAGE ' ERASE
27A9 9275 DFKSGlL EQU  * START OF MESSAGE
27A9 40C5DOC1IE2CSCA 27AF 9276 DC CL7' ERASED VESSAGE
0007 9277 DFKSG. EQU  *- DFKSGL LENGTH OF MESSAGE
27B0 00A9 27B1 9278 DFKMsSD DC AL2( DFKSGL- DFKBS3) DI SP TO ERASE MESSAGE
9279 E R I Sk S S S S S S S S S S S S R I S b S S R R S S S S S I S S I S S S S kS
27B2 D2 02 21 9280 DFK500 LA DFKC01(, @R), @XR PO NT XR TO | NDEX PPL
27B5 DO 87 AC 9281 B DFKPRT( , @R) | NDEX A LI NE
27/B8 DO 87 4A 9282 B DFKXI T(, @R) QO EXIT
9283 ER R I S S S S S S S S I S S S S S S b S S S S b S S S S I I b S I S S S I b S S b S O



DFKEYN -

ERP SECTI ON

ERR LOC OBJECT CODE

27BB
27BE
27C2

27C5
27CA
27CD
27CE
27CE
2700
27D4

F2 87
3A 20
EO 87

1C 07
BC 80
FO 00

2040
3A 04
DO 87

07
03D2
7E

0435 21
BC
00

03D5
4A

ADDR STMI' SOURCE STATEMENT

27BB

27CF

9285
9286
9287
9288
9289
9290
9291
9292
9293
9294
9295
9296
9297
9298

VER 15, MOD 00 31/05/21 PAGE 141

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

DFKROR EQU

DFK520 JC
SBN
B

DFK540 WC
Wi
HPL
ORG
DC
SBN
B

* ENTRY TO ERP

DFK540, @QJCB JUW | F 1ST ERROR

$1 O ND, $HRDER SET HARD ERROR | NDR
DFK480( , @XR) GO EXIT - HARD ERROR

$HI ST1(#H SLN), DFKI ST(, @R) SET UP HI STORY ENTRY
DFK520+@Y , @R) , @NOP SET PARI TY | NDR

Kok Kk WAI'T ON FI RST ERROR
*-2 PLACE ERROR CODE

AL2( @GHKBER) VWAI' T CODE

$1 NDR2, $ERPND SET ERROR PENDI NG | NDR

DFKXI T(, @BR) GO RETRY CHARACTER

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2800

2800
2805
2809
280E

2812
2817
281B
281E
2820

2823
2826
2829
282C
282F
2832
2835
283A

283D
2840
2845
284A
284D
2850
2853

2857
285A
285E

2862
2867

286B
286E
2872
2875
2878

144A FD
1358
11 144C
0000

144A FD
144A
05

00

F6 03C2
F6 03C0

DF F6

F8 E5

03C2 DF
DF E7

04
DF E9

1A
El 03C2

ADDR STMT

2800
2800

281F
2823

9300
9301
9302
9303
9304
9305
9306
9307
9308
9309
9310
9311
9312
9313
9314
9315
9316
9317
9318
9319
9320
9321
9322
9323
9324
9325
9326
9327
9328
9329
9330
9331
9332
9333
9334
9335
9336
9337
9338
9339
9340
9341
9342
9343
9344
9345
9346
9347
9348
9349
9350
9351
9352
9353
9354
9355

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 142

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* TH'S IOCR IS USED FOR ALL MATRI X PRI NTER FUNCTI ONS. *
* | T IS ALSO USED BY DLFPRT ' LI NE PRI NTER ROUTINE FOR | OCR OPERATI ON *
* AVAI LABLE FUNCTI ONS | NCLUDE. . . *
* PRI NT ONLY *
> PRI NT AND RETURN CARRI AGE >
* RETURN CARRI AGE ONLY *
* BACKSPACE *
* | NDEX AND BACKSPACE *
* CHANGES TO DFPRNT MAY DI RECTLY AFFECT I T'S | NTERFACE W TH DLFPRT  *
ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O

ORG  *, 256, 0

USI NG DFPASE, @R SET BASE REG

ENTRY TO PRI NTER | OCR

DFPRNT EQU  *
wC

| $VADR, DFPPCH( @CADDR, @R) VM PATCH PAGE ENTRY ADDR 1-5

DFP100 B | $CVAD LOAD PATCH PAGE 1-5

WC  DFP101+@DP1( @ADDR, @R), | $CADR MOVE CADDR TO BRANCH  1-5
DFP101 B *ox BRANCH TO PATCH PAGE 1-5
* 1-5
DFP102 WC | $VADR, DFPPCH( @ADDR, @R) VM PATCH PACE ENTRY ADDR 1-5

Wi | $VADR, DFPX39 ADD DI SP X' 39' 1-5

B DFP100( , @R) BRANCH TO LOAD PAGE 1-5
DFP105 DC AL( @Q/ADDR) ( V$LPRT) LI NE PRI NTER PAGE

B 0(, @R BRANCH TO LI NE PRI NTER ROUTI NE
DFP115 EQU  * MATRI X PRI NTER ROUTI NE

APL @BUSY WAI'T FOR PRI NTER NOT BUSY 1-4

TBN  DFPI ST+@CTRL(, @BR), @RI NT DCE TH S OP PRI NT

JT DFP120 JUW | F YES

Wi DFPI ST+@PRCNT(, @R), @ERO SET PPL CNTR BYTE TO ZERO

TBN  DFPPCF+@°CTRL(, @BR), @BLEF TAB LEFT OPERATI ON ?

JF DFP180 GO DO COP I F NOT

SLC  $PRPCS(1), DFPO01(, @BR) SET NEW CURRENT PCSI Tl ON

J DFP240 GO DO OP
*
* PRINTING | S REQUI RED - SET UP PRI NT PCF

*

DFP120 LI O  DFPI ST+@DATA(, @R), @DAR LOAD DATA LSR W TH DATA ADDR
ALC  DFPI ST+@RCNT( 1, @BR) , $PRPCS ADD CURRENT PCSI Tl ON
SLC  DFPI ST+@RCNT( 1, @®R), SRVRGN SUBTRACT RI GHT MARG N VALUE
JH  DFP140 JUMP | F RIGHT MARGN HI T
M/ DFPI ST+@RCNT(, @R), @ERO SET COUNT BYTE TO ZERO
J DFP160 GO SET NEW PRI NT POSI TI ON
DFP140 SLC  DFPPCF+@RCNT( 1, @R), DFPI ST+@RCNT(, @R) SET CNT TOHI T
* * MARG N
SBN DFPPCF+@CTRL(, @R), @GRETRN SET CARRI AGE TO RETURN
M/C  DFPORK(1, @R), DFPPCF+@RCNT(, @R) Rl GHT JUSTI FY CNT
ALC  DFPI ST+@PDATA( @ADDR, @R) , DFPORK(, @R) ADD CNT TO DATA
* * ADDRESS | N LI ST
DFP160 ALC  $PRPOS( 1), DFPPCF+@RCNT(, @R) UPDATE HEAD POSI TI ON
SLC  DFPPCF+@RCNT( 1, @R), DFP001(, @R) SET PCF CNT = CNT-1...
* * TH'S |'S HARDWARE REQUI REMENT
JNL  DFP180 JUWP | F SOVETHI NG TO PRI NT
M/C  DFPPCF+@RCNT(2, @R), DFPETN(, @R) SET CARRI ER RTRN ONLY
DFP180 TBN DFPPCF+@CTRL(, @R), GRETRN OP FOR CARRI AGE RETURN
JF DFP240 JUMP | F NO
DFP200 MVC  DFPPCF+@RTCNT( 1, @R), $PRPOS SET CURRENT PCS | N



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

287D
2882
2885
2888
288E
2892
2895

2899
289C
289F
28A0
28A0
28A2
28A2

80

El 03C1
03

DE

03C2 03C1
El E7

DD

DD EB

DD

00
B3

07

ADDR

2899

28A0

ROUTI NE
STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 143
9356 * * CARRI AGE RETURN CNT
9357 SLC  DFPPCF+@RTCNT( 1, @R), $SLMRGN SUBTRACT LEFT MARG N VALUE
9358 JH DFP220 JUW | F NO
9359 Wi DFPPCF+@PCTRL(, @R), @ NDEX  SET OP TO | NDEY ONLY
9360 DFP220 WC  $PRPOS(1), $LVRGN SET CURRENT PCS TO LEFT MARG N
9361 SLC  DFPPCF+@RTCNT( 1, @R), DFPO01(, @R) SET HARDWARE COUNT
9362 DFP240 ST DFPAPC( , @R) , @R SET PAGE ADDR I N PCF ADDR BYTE
9363 ALC  DFPAPC( @CADDR, @BR) , DFPCFD(, @R) ADD DI SP TO GET TRUE ADDR
9364 DFP250 EQU  * LI NE PRI NTER |/ O ENTRY 1-4
9365 LI O DFPAPC(, @R), @CAR LOAD CONTROL LSR W TH NORMVAL PCF
9366 DFP260 SIO  @PSI OR, @Sl OQ START THE PRI NT OPERATI ON
9367 DFP270 BC RETURN- DLFPRT(, @R), *-* RETURN TO LI NE PRI NTER RTN. 1-4
9368 ORG DFP270+@Q * I NITIALI ZE 1-4
9369 DC AL1( @NOP) * TO NOT BRANCH 1-4
9370 ORG DFP270+@ NST3 * TO LI NE PRI NTER RTN. 1-4
9371 DFP280 JC DFP320, @\OP JUW TO ERP | F ERP I N PROCESS

*
gg;:z), E R I S S S S S S S I S S S S S S b S S S S S S S b S I S S b S b S S b S S O



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

28A5
28A9
28AC
28AF
28B2
28B5
28B8
28B8
28B8
28B8
28B8

28BB
28BC
28BC
28BD
28BD
28BE
28BE
28C3
28C7
28CA

28CD
28D0

2803
28D7
28D9

Co 87
2900
EO 87

00

144A FD
144A

05

12

E7
B2

1330
00

ADDR

28A5

28BA

28BC
28BD

28D3
2808

STMI

9375
9376
9377
9378
9379
9380
9381
9382
9383
9384
9385
9386
9387
9388
9389
9390
9391
9392
9393
9394
9395
9396
9397
9398
9399
9400
9401
9402
9403
9404
9405
9406
9407
9408
9409
9410
9411
9412
9413

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 144

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* TH'S ROUTI NE WAI' TS FOR THE OPERATI ON TO COVPLETE AND CHECKS *
* FOR ERRORS. FORMS CHECKS W LL CAUSE A SOFT HALT. *
* UNIT CHECKS W LL CAUSE ENTRY TO THE ERP. *
khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
DFPRCK EQU  * ENTRY TO CHECK FOR ERRORS

M/C  DFPRCT( DFPRCL, @R) , DFPERC(, @R) | NI Tl LI ZE RETRY COUNTER
Wi DFP280+@Q DFPASE(, @R), @QJCB SET ERP | N PROCESS | NDR
DFP320 APL @BUSY WAI'T FOR NOT BUSY
Wi DFP260+2(, @BR) , @ZERO SET MATRI X PRI NT
DFP340 TI O DFP360(, @R), @G°FORM TEST FOR END OF FORMS
LIO DFPCFF(, @R), @LI TE TURN END OF FORMS LAMP OFF

DFP335 TIO *-*(, @R), @ERR BRANCH TO ERP I|F UNIT CHECK 1-4
ORG  DFP335 * I NI TI ALI ZE DFP335 1-4
TIO DLFRPE-DLFPRT(, @XR), @ERR * TO BRANCH TO 1-4
ORG  DFP335 * DFPRNT ERP 1-4
TIO DFPRPE(, @BR), @ERR * ENTRY TO LOAD ERP SECTION 1-4

DFP333 EQU *-1 LAST BYTE OF Tl O | NST. 1-4

DFP330 BC **(,OXR), *-* BRANCH TO LI NE PRI NTER RTN. 1-4
ORG DFP330+@ * I NITIALI ZE 1-4
DC AL1( @NOP) * TO NOT BRANCH 1-4
ORG DFP330+@nl * I NI TIALI ZE FOR 1-4
DC AL1( DLF100- DLFPRT) * RETURN TO DLFPRT ENTRY 1-4
ORG DFP330+@ NST3 * TO LI NE PRI NTER ROUTI NE 1-4
M/C | $VADR, DFPPCH( @/ADDR, @R) VM PATCH PAGE 1-5
Wi | $VADR, @ZERO SET DISP = 0 1-5
B DFP100( , @R) BRANCH TO LOAD PAGE 1-5

DFP300 B DFP102(, @R) BRANCH TO LOAD PATCH PAGE 1-5

*

ER R R S S S b S S S S I S S S S S S b S S S S S S S S I S b S I S S S S I b S S b S S O

*

DFP360 LI O DFPITE(, @R), @LI TE TURN ON FORMS | NDR LAWP

B DFP340(, @R) GO TEST FORMS AGAI N

*

DFPRPE EQU  * ENTRY TO LOAD ERP SECTU N
B | SLDXR LOAD ERP PAGE USI NG XR
DC  AL2(V$SPRT+DFPNDX- DFPRNT) PRI NTER ERROR | OCR VADDR
B 0(, @XR) EXECUTE ERP

khkhkhkhkhkhhhdhkhdhddhhhhdrhddddddhhdddhdddddddhhddrdhddddddhdhdrdrddddddddddrx*ddddddx%x%



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

28DC

28DE
28E0
28E1

28E3
28E4
28E6
28E8
28EA

28EC
28EE
28EF
28F1

28F5
28F5
28F5

28F9
28FB
28FC

11

00

0000
0001
8080
00DE

03
00F9
00000000

00000000
0520
5309

ADDR

2800
0002
28DD
28DE
28DF
28E0
28E2
28E2
28E3
28E5
28E7
28E9
28EB

28ED
28EE
28F0
28F4
28F5
28F8

28F8
28F9
28FA
28FB
28FD
0039
28E7
0001

28F5
28E5
28F4
28E7
28DE

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 145

9415 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
9416 * CONSTANT AND EQUATE AREA FOR DPRI NT *
9417 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
9418 DFPASE EQU  DFPRNT BASE VALUE FOR CALL SECTI ON
9419 DFPRCL EQU 2 NUMBER OF RETRY COUNTERS

9420 DFPAPC DS CL( @CADDR) ADDRESS OF NRML PCF

9421 DFPPCF EQU  * LEFT BYTE OF PCF

9422 DS CL2 CTRL AND CNT BYTES

9423 DC XL1' 11' RETURN CARRI AGE | NDEX CVND

9424 DS CL2 COUNT & | NDEX

9425 DFPPCO EQU  *- LAST BYTE OF CCF

9426 DFPOFF DC XL1' 00' TURN OFF | NDR LAMP CTRL

9427 DFPORK DC XL2' 0000 WORK AREA

9428 DFPO01 DC XL2' 0001" CONSTANT OF ONE

9429 DFPETN DC 2AL1( @GRETRN) CARRI ER RETURN CTRL

9430 DFPCFD DC AL2( DFPPCF- DFPASE) DI SPLACEMENT OF PCF | N PAGE
9431 *

9432 DFPRCT DS CL( DFPRCL) ERROR COUNT

9433 DFPERC DC XL1' 03’ RETRY COUNT

9434 DFPYCD DC AL2( DFPSYC- DFPASE) DI SPLACEMENT OF SYC PCF I N PAGE
9435 DFPDSV DC XL4' 00’ SAVE AREA FOR CNT AND DATA ADDR
9436 DFPI ST EQU  *

9437 DS CL4 PRI NT PARAMETER LI ST (PPL)

9438 ORG  DFPI ST RESET | NSTR CNTR

9439 DC XL4' 00’ SET INITIAL LI ST TO ZERO

9440 DFPSYC EQU  * LEFT BYTE OF SYNC CHECK PCF
9441 DC XL2' 0520 RETURN AND | NDEX, TAB RI GHT
9442 DS CL1

9443 DFPPCH DC AL2( V$PCH2+DFP100- DFPASE+@OP2) PATCH PACE 2 1-5
9444 DFPX39 EQU X 39' D SP = X' 39 1-5
9445 DFPITE EQU  DFPOO1 FORMS | NDR LI GHT CTRL

9446 DFPYCT EQU 1 DI SPLACEMENT CYNC CK CNTR

9447 *

9448 * THE FOLLOW NG EQUATES ARE FOR THE LI NE PRI NTER MCODULE ( DLFPRT)

9449 *

9450 DLFI ST EQU  DFPI ST

9451 DLFORK EQU  DFPORK

9452 DLFDSV EQU  DFPDSV

9453 DLFO01 EQU  DFPOO1

9454 DLFPCF EQU  DFPPCF



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

2900

2900
2904
2907
290D

2911
2914
2918
291B
2920
2924
2925
2925
2927
292C
292F

2932
2936

2939
293D
2940
2945

2948
294C
294F

2953
2956
295A
295D
2960
2965
2969
296C
296F
2973
2976
297A
2980
2984
2989
298D
2992

03E4

0A

03C2 03E5
03E4

D9

03D5

0C

0435 DD
03D5

00

0434 E7
D9
07

ED E7
FB 03C1

EC E7
F8 F4

03E4

03E5 03C2
BD D3
144A D2
1354

ES5 144C
1330

ADDR

2800
2900
2900

2911

2926

2932

2939

2948

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 146

9456 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
9457 * TH S ROUTI NE DETERM NES THE ERROR AND BRANCHES TO THE PROPER ERP *
9458 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
9459 ORG *,256,0

9460 USI NG DFPASE, @R SET BASE REGS

9461 USI NG DFPNDX, @XR

9462 DFPNDX EQU  * ENTRY TO ERP SECTI ON

9463 TBN  $LPRP3, @ NDEX TEST DUMW PRI NT PCS. USED  1-3
9464 JF DFP378 JUW NO

9465 MWC  $PRPOS(1), $LPROS RESTORE CORRECT POSI Tl ON

9466 SBF  $LPRP3, @ NDEX RESET DUMW POS. FLAG 1-3
9467 DFP378 EQU  * ENTRY SENSE ERROR

9468 SNS  DFPRSN(, @XR), @SNSQ SENSE ERROR BYTES

9469 TBN  $I NDR2, $SERPND HAS LOG ENTRY BEEN SET UP

9470 JT DFP380 JUW | F YES

9471 MWC  $HI ST1(#H SLN), DFPOCE(, @XR)  MOVE LOG TO NUCLEUS

9472 SBN  $I NDR2, $ERPND SET ENTRY PENDI NG | NDR

9473 HPL Kok R SOFT HALT ON I NI TI AL ERROR

9474 oRG *-2 PLACE HALT CCODE

9475 DC AL2( @GHPRER) DI SPLAY CODE ' 123"

9476 DFP380 ALC  $HI STE+@HSTPE( 1), DFP001(, @BR) ADD ONE TO RETRY COUNTER
9477 TBN  DFPRSN(, @XR) , @®M3CK MARG N CHECK

9478 JT DFPMCK JUW | F YES

9479 DFPSCK EQU  * ENTRY FOR SYNC CHK

9480 *

9481 * LI NE PRI NTER MODE ONLY

9482 *

9483 TBN  $LPRP3, @RI NT LI NE PRI NTER ERROR 1-3
9484 JF DFPSC2 JUW | F NOT PRI NT COP

9485 DFPMCK EQU  * ENTRY FOR MARG N CHECK

9486 SLC  DFPRCT- DFPCGCT( 1, @BR) , DFPO01(, @R) DECREMENT RETRY CNT
9487 JZz DFP400 JUW | F NO MORE RETRI ES

9488 M/C  DFPSYC+@BYCNT( 1, @BR), SLMRGN SET CNT TO HARD LEFT MARG N
9489 J DFP420 GO DO FI RST PART OF SYNC CHK
9490 DFPSC2 EQU  *

9491 SLC  DFPRCT- DFPYCT(1, @R), DFPO01(, @R) DECREMENT CYNC CNT

9492 JZz DFP400 JUW | F NO MORE TRYS

9493 M/C  DFPI ST+@PDATA( @CADDR+1, @BR) , DFPDSV(, @R) RESTORE ORI G NAL
9494 * * COUNT AND DATA ADDR

9495 DFP420 ST DFPASY(, @XR), @R SET PAGE ADDR I N PCF ADDR

9496 ALC  DFPASY( @CADDR, @XR) , DFPYCD(, @R) CALC PCF ADDR

9497 LIO DFPASY(, @XR), @PCAR LOAD CONTROL LSR W TH SYNC SCF
9498 SBN  DFPSYC+@PCTRL(, @R), @GRETRN SET CHAIN BI T ON

9499 MWC  $PRPOS( 1), DFPSYC+@YCNT(, @R) SET UP NEW HEAD PCSI TI ON
9500 SLC  DFPSYC+@BYCNT( 1, @BR), DFPO01(, @BR) SUBTRACT 1

9501 JNL DFP440 JUW | F NOT NEG

9502 SBF DFPSYC+@PCTRL(, @R), GRETRN SET CHAIN BI T OFF

9503 DFP440 TBN  $LPRP3, @RI NT CHECK | F ENTRY FROM LI NE PTR 1-3
9504 JF DLF450 JUWP NOT

9505 SBN  $LPRP3, @ NDEX SET DUMW PRI NT PCS. FLAG 1-3
9506 MWC  $LPROS(1), $PRPCS SET LI NE PRI NTER PRI NT PGSI Tl ON
9507 MWC  DFP330+@1( 1, @R), DFPEXT(, @XR) SET DLRPRT ERROR ENTRY 1-4
9508 MWC | $VADR, DFPLBU( 2, @XR) GET LI NE PRI NTER BUFFER ADDR 1-4
9509 B | $LOCK GET LI NE PRI NTER BUFFER 1-4
9510 M/C  DLFORK(2, @R), | $CADR SAVE BUFFER CADDR ADDR 1-4
9511 B | $LDXR



DFPRNT - MATRI X PRI NTER

ERR LOC

2996
2998
299B
299E
29A2
29A7
29AC

29AF

29B2
29B6
29BA
29BE
29C1
29C5
29C7
29CB

29CE

29D1
2903
294
29D6
29D7
2908
29DA

2AFD

OBJECT CODE

B9 04 D9

F2 90 11

9C 01 DE E5
8C 01 DF O3EA
2C 00 O3E3 DF
BC 80 89

DO 87 9C

3A 21 03D2
3C 00 0434
38 40 O3E4
CO 87 1330

3C 00 O3E3
EO 87 B3

00000001

ADDR
2997

29AF

29C6

29CE

29D2
2903
29D5
29D6
29D7
29D9
290D
290D
0000
0004

ROUTI NE
STMI SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 147

9512 DC  AL( @/ADDR) ( VSLPRT) LI NE PRI NTER PAGE

9513 TBF  DFPRSN(, @R) , DFPVCK TEST VERTI CLE CYCLE CHECK  1-4
9514 JF DLF450 | F VERTI CAL CYCLE CHK 1-4
9515 M/C  BUFRWK- DLFPRT( 2, @R), DLFORK(, @R) GET BUFFER ADDR 1-4
9516 MVC  DLFBPT- DLFPRT(2, @R), $LPRIO RESTORE BUF PTR & PDAR  1-4
9517 MVC  $BUFPT(1), DLFBPT- DLFPRT(, @R) RESTORE BUFFER PO NTER 1-4
9518 MVI  DLF350- DLFPRT+@Y , @R), @IOP =~ FORCE ERROR CHECK

9519 DLF450 EQU *

9520 B DFP260(, @R) GO TO MATRI X PRI NTER

9522 R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
9523 * MATRI X PRI NTER HARD FAI LURE ROUTI NE *
9524 R R b b b L S I S R S S R S I S b b S S b b S R R S b S b S S I S b
9525 DFP400 SBN  $I O ND, $MPDVW+$HRDER SET MAT4l X PRI NTER DOWN | NDR
9526 M/ $H STE+@1ISTPE, @ZERO SET HARD ERROR | NDR

9527 TBN  $LPRP3, @RI NT ENTRY FROM LI NE PTR 1-3
9528 JF  DFP480 JUVP | F NOT

9529 B | SLDXR LOAD PAGE

9530 DC  AL2(VSLPRT) LI NE PRI NTER PAGE

9531 M1 $BUFPT, @ERO RESET LINE PTR BUFFER PTR.  1-3
9532 B RETURN- DLFPRT(, @R) GO TO LI NE PRI NTER PAGE

9533 DFP480 EQU *

9534 B DFP300(, @R) RETURN TO MATRI X PRI NTER

9535 R R R b b b S S b S S S S S S S S I i S I S b S S b S S S S S b b I S S b S S b b S b b b S S S b b I b b b S S b b S b b b b b b b b
9536 DFPLBU DC  AL2( V$LPRB) LI NE PRI NTER BUFFER VADDR  1-4
9537 DFPEXT DC  AL1( DLF350- DLFPRT) DI SPLACEMENT TO DLFPRT ERRCR 1-4
9538 DFPASY DS  CL( @ADDR) ADDR OF ERP PCF

9539 DC  ALI(@Sl 0Q H STORY LOG Sl O Q BYTE

9540 DFPIOR DC  AL1( @Sl OR) H STORY LOG Sl O R BYTE

9541
9542
9543
9544
9545
9546
9547
9548
9549
9550
9551
9552
9553
9554
9555
9556
9557
9558
9559
9560
9561
9562
9563
9564
9565
9566
9567

DFPRSN DS CL2 ERROR SENSE BYTES

DFPERR DC XL4' 00000001" ERROR | NFO

DFPOGE EQU  *-1 LAST BYTE OF H STORY LOG

DFPCCT EQU O DI SPLACEMENT MARG N CK CNT

DFPVCK EQU X 04 PRI NTER VERTI CAL CYCLE CK 1-4

E R R S S S S S S S S I S S S S S I b S I S S S S S S S S S I S b S I S S S S S b S S b S S O

* AR AR R AR R X 20FF | MG_0188 ####HBHBHIHHHHBHBHBHIH

*NOT YET SCANNED OR OBJ CHECKED !!

* 96 COLUWMN CARD READER / PUNCHER

T HHHAHRHBHBHB AR RHRHBHR IR AR X 2AFE  SRHBHBAR AR AHRHBH AR AR R A RH AR IR A
ORG X 2AFD

ER R I S S S S S S S S I S S S S S S b S I S S S S b S I S S S S I b S S b S S O
*  5703- XML COPYRI GHT | BM CORP. 1970 >
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I Sk S S S S S S S S S S I R I S b S S Rk S S S S S S S S kS S
* STATUS *
* VERSION 1 MODI Fl CATI ON 0 *
* *
* FUNCTI ON *
*  * FZXI NP EXECUTI ON CAUSES KEYBOARD DATA ENTRY TO BE ENABLED *
* DURI NG PROGRAM OPERATI ON.  ENTERED DATA ARE SYNTAX CHECKED W TH *
* RESPECT TO FORM AND TYPE, AND VALID ELEMENTS ARE CONVERTED TO  *
* | NTERNAL FORMAT AND PLACED I N THE RUN-TIME STACK ON AN INDI -  *
* VI DUAL BASI S. *
*  * TH S ROUTI NE PERFORMS THE PRI MARY FUNCTI ON OF SUPPORTING THE  *
* EXECUTI ON OF BASI C PROGRAM ' | NPUT" STATEMENTS. ON A SECONDARY *



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMT

9568
9569
9570
9571
9572
9573
9574
9575
9576
9577
9578
9579
9580
9581
9582
9583
9584
9585
9586
9587
9588
9589
9590
9591
9592
9593
9594
9595
9596
9597
9598
9599
9600
9601
9602
9603
9604
9605
9606
9607
9608
9609
9610
9611
9612
9613
9614
9615
9616
9617
9618
9619
9620
9621
9622
9623

SOURCE STATEMENT

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PACE 148

LEVEL, THE MESSAGE PRI NTI NG SYNTAX CHECKI NG, AND DATA CONVER-
SI ON FACI LI TIES REQUI RED FOR ' | NPUT" ARE ORGANI ZED FOR ALTER-
NATE USE DURI NG THE EXECUTI ON OF ' MAT | NPUT'" AND ' GET' ( CARD)
BAS|I C STATEMENTS.
TWO ENTRY PO NTS ARE PROVI DED FOR ' | NPUT' MODE OPERATI ONS. THE
FI RST (FZXI P1) OPERATES | N CONJUNCTI ON W TH STACKED DATA TYPE
CODES AND A COUNT PARAMETER | N | $PARM TO ALLOW KEYBOARD DATA
| NPUT AND DATA LI NE VALIDI TY CHECKI NG  THE SECOND ENTRY PO NT
(FZX1 P2) OPERATES ON THE VALI DI TY- CHECKED DATA LI NE TO CONVERT
AND STACK SEQUENTI ALLY OCCURRI NG DATA ELEMENTS.
SI X ALTERNATE ENTRY PO NTS ARE PROVI DED FOR USE W TH ' MAT | NPUT'
AND ' GET" (CARD) OPERATI ONS.
* ENTRY PO NTS FZXPQL, FZXPQ@2, AND FZXPEM ARE USED TO PRI NT
QUESTI ON MARK(S) OR ERROR MESSAGES ON THE SYSTEM PRI NT
DEVI CE
* ENTRY PO NT FZXGCS |'S USED TO SYNTAX CHECK AN ENTI RE ' GET'
(CARD) | NPUT LINE (I NTO WHI CH COWA DELI M TERS HAVE BEEN
| NSERTED WERE NOT ORI G NALLY EXI STENT) .
* ENTRY PO NT FZXM S IS USED TO VALI DI TY CHECK A PARTI AL OR
ENTI RE ARRAY ROW
* ENTRY PO NT FZXCNV IS USED TO CONVERT AND STACK | NDI VI DUAL
| NPUT LI NE ELEMENTS AFTER THE LI NE HAS BEEN SYNTAX OR
VALI DI TY CHECKED

ENTRY PO NTS

*

ENTRY FZXI P1 - FOR ENABLI NG ' | NPUT' KEYBOARD DATA ENTRY AND
SYNTAX CHECKI NG THE RESULTI NG DARA LINE. CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(V$XKI N)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXI P1.
ENTRY FZXI P2 - FOR CONVERTI NG AND STACKI NG A S| NGLE DATA ELE-
MENT FROM THE ' | NPUT' DATA LINE. CALLI NG SEQUENCE IS

B | $CALL

DC  AL2(V$XSI N)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXI P2.
ENTRY FZXPQL - FOR PRI NTING A SI NGLE QUESTI ON MARK (?) ON THE
SYSTEM PRI NT DEVI CE, CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(FZXPQL)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXPQL.
ENTRY FZXPQL - FOR PRI NTI NG A DOUBLE QUESTI ON MARK (??) ON THE
SYSTEM PRI NT DEVI CE, CALLI NG SEQUENCE | S

B | $CALL

DC  AL2( FZXPQ)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY PO NT FZXPQR.
ENTRY FZXPEM - FOR PRI NTI NG A DATA | NPUT ERROR MESSAGE ON THE
SYSTEM PRI NT DEVI CE. CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(FZXPEM
WHERE THE ADDRESS CONSTANT PARAMVETER DEFI NES THE VI RTAL
ADDRESS OF ENTRY PO NT FZXPEM
ENTRY FZXGCS - FOR SYNTAX CHECKI NG A DATA LI NE RESULTI NG FROM

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 149
9624 * A "GET' USING A CARD I NPUT FILE. CALLI NG SEQUENCE IS
9625 * B | $CALL
9626 * DC  AL2(\V$CDSY)
9627 * WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
9628 * ADDRESS OF ENTRY PO NT FZXGCS
9629 * * ENTRY FZXM S - FOR SYNTAX CHECKI NG A DATA LI NE RESULTI NG FROM
9630 * A " MAT | NPUT' ARRAY ROW I NPUT. CALLI NG SEQUENCE | S
9631 * B | $CALL
9632 * DC  AL2(FZXM S)
9633 * WHERE THE ADDRESS CONSTANT PARAMVETER DEFI NES THE VI RTUAL
9634 * ADDRESS OF ENTRY PO NT FZXM S.
9635 * * ENTRY FZXCNV - FOR CONVERTI NG AND STACKI NG A SI NGLE DATA ELE-
9636 * MENT FROM A ' GET' (CARD) OR ' MAT | NPUT' DATA LI NE
9637 * CALLI NG SEQUENCE | S
9638 * B | $CALL
9639 * DC  AL2(V$CDCV)
9640 * WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
9641 * ADDRESS OF ENTRY PO NT FZXCNV.
9642 * * ENTRY PO NT EXECUTI ON FOR THESE OPERATI ONS |'S SUBJECT TO | NPUT
9643 * CONDI TI ONS  DESCRI BED BELOW
9644 *
9645 *| NPUT
9646 *  * |$STAK - 2 BYTES, FOR THE RUN- TI ME STACK POl NTER.
9647 * * FOR ENTRY FzXI P, TH S CONTAI NS THE CORE ADDRESS OF THE
9648 * LEFTMOST BYTE OF THE STACKED NATA TYPE SPECI FI CATI ON CODES
9649 * * FOR ENTRY FZXI P2, THI'S CONTAI NS THE CORE ADDRESS OF THE
9650 * FI RST AVAI LABLE STACK LOCATI ON
9651 * * FOR ENTRY FZXM S, THI'S CONTAI NS THE CORE ADDRESS OF THE
9652 * SI NGLE STACKED DATA TYPE SPECI FI CATI ON CODE
9653 * * FOR ENTRY FZXCNV, THI'S CONTAI NS THE CORE ADDRESS OF THE
9654 * STACK LOCATI ON | NTO WHI CH THE CONVERTED DATA ELEMENT IS
9655 * TO BE STACKED
9656 *  * | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ONS PARAMETER
9657 * * FOR ENTRY FZXI P, THE RI GHT BYTE | N | $PARM CONTAI NS A
9658 * COUNT OF THE STACKED DATA TYPE SPECI FI CATI ON CODES.
9659 * * FOR ENTRY FZXM S, THE RI GHT BYTE | N | $PARM CONI NUNS A
9660 * VALUE OF '1' FOR THE SI NGLE STACKED DATA TYPE SPEC CODE
9661 * * |$PUBL - 2 BYTES, FOR THE DATA BUFFER CORE ADDRESS. FOR ENTRY
9662 * FZXI P2 ONLY, TH'S CONTAI NS THE CORE ADDRESS OF THE ' | NPUT' DATA
9663 * BUFFER LEFTMOST BYTE.
9664 * * |$ERRC - 1 BYTE, FOR THE | NTERPRETFR ERROR CONDI TI ON CODE, FOR
9665 * ENTRY FZXPEM ONLY, TH' S CONTAI NS AN ERROR CODE | N THE DECI MAL
9666 * NUVBER RANGE X FO' THROUGH X F4', | NDI CATI NG OUTPUT OF AN ERROR
9667 * MESSAGE | N THE RANGE 800 THROUGH 804 ( SYSTEM ERROR MESSAGE
9668 * NUVBERS) RESPECTI VELY.
9669 * * REG STER @R - FOR ENTRI ES FZXGCS, FZXM S AND FZXCNV, THI S
9670 * CONTAI NS THE CORE ADDRESS OF THE DATA BUFFER LEFTMOST BYTE.
9671 * * RUN-TIME STACK - FOR ENTRIES FZXI P1 AND FZXM S, THI' S CONTAI NS
9672 * DATA TYPE SPECI FI CATI ON CODES BEG NNI NG AT THE CORE ADDRESS
9673 * REFERENCED BY | $STAK.
9674 *  * KEYBOARD DATA ENTRY - FOR ENTRY FZXI P1 ONLY, NUMERI C, SI GNED
9675 * | NTERNAL (-&Pl, ETC.), AND CHARACTER CONSTANTS ENCLOSED I N
9676 * QUOTES ARE ENTERED FROM THE SYSTEM CONSOLE KEYBOARD | N COWPLI -
9677 * ANCE W TH THE CURRENT ' | NPUT' STATEMENT ASSI GNVENT LI ST
9678 *  * | NPUT DATA BUFFER - 256 BYTES, FOR DATA ELEMENT STORAGE DURI NG

*

9679 SYNTAX CHECKI NG AND CONVERSI ON.
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9680
9681
9682
9683
9684
9685
9686
9687
9688
9689
9690
9691
9692
9693
9694
9695
9696
9697
9698
9699
9700
9701
9702
9703
9704
9705
9706
9707
9708
9709
9710
9711
9712
9713
9714
9715
9716
9717
9718
9719
9720
9721
9722
9723
9724
9725
9726
9727
9728
9729
9730
9731
9732
9733
9734
9735

SOURCE STATEMENT
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QUTPUT

* | NPUT DATA BUFFER - 256 BYTES, FOR DATA ELEMENT STORAGE DURI NG
SYNTAX CHECKI NG AND CONVERSI ON

* DATA BUFFER PO NTER - 2 BYTES, FOR THE CORE ADDRESS OF THE
CURRENTLY REFERENCED BUFFER CHARACTER. THI S PO NTER IS CO\
TAINED I N THE TWO RI GHTMOST BYTES OF THE | NPUT DATA BUFFER

* 1 $PUB1 - 2 BYTES, FOR THE | NPUT DATA BUFFER CORE ADDRESS.
AFTER ENTRY FZXIP1 ONLY, THIS IS SET TO CONTAI N THE CORE
ADDRESS OF THE | NPUT DATA BUFFER LEFTMOST BYTE.

* REQ STER @XR - AFTER ENTRI ES FZXGCS, FZXM S AND FZXCNV, TH S
CONTAI NS THE CORE ADDRFSS OF THE LAST RFRERENCED | NPUT DATA
BUFFER CHARACTER

* | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ONS PARAMETER
AFTER ENTRI ES FZXM S AND FZXGCS, THE LEFT BYTE IN | $PARM | S SET
TO CONTAIN A COUNT OF THE DATA ELEMENTS SYNTAX CHECKED | N THE
BUFFER.

* | $ERRC - 1 BYTE, FOR THE | NTERPRETER ERROR CONDI TI ON CODE

* RUN-TI ME STACK - AFTER ENTRI ES FZXI P2 AND FZXCNV, THI S CONTAI NS
THE CONVERTED | NPUT DATA ELEMENT BEGQ NNI NG AT THE CORE ADDRESS

VER 15, MOD 00 31/05/21 PACE 150

* FOR ENTRI ES FZXGCS AND FZXM S, TH' S BUFFER CONTAI NS THE
DATA | NPUT LI NE (AS ENTERED) BEG NNI NG AT THE LEFTMOST
BUFFER BYTE

* FOR ENTRI ES FZXI P2 AND FZXCNV, TH S BUFFER CONTAI NS, | N
ADDI TI ON TO THE ORI G NAL DATA, A 2-BYTE FIELD IN THE LAST
TWO BUFFER BYTES. THI S FI ELD CONTAI NS THE CORE ADDRESS OF
THE CHARACTER PRECEDI NG THE FI RST CHARACTER OF THE NEXT
DATA ELEMENT TO BE CONVERTED AND STACKED

* AFTER ENTRY FZXIP1, TH S BUFFER IS LOCKED | NTO CORE, DATA
ARE LQADED | NTO THE BUFFER FROM THE SYSTEM KEYBOARD, AND
THESE DATA ARE COWVPLETELY SYNTAX/ TYPE CHECKED ( EXCEPT VWHEN
CONSOLE | NTERRUPT | S | NVOKED) .

* AFTER ENTRY FzZXI P2, TH S BUFFER I S UNLOCCKED FROM CORE
FOLLOW NG CONVERSI ON OF THE FI NAL DATA ELEMENT ( DEFI NED BY
AN ECS CHARACTER DELI M TER)

* AFTER ENTRY FZXM S, THE DATA CONTAINED IN TH' S BUFFER ARE
COVPLETELY SYNTAX/ TYPE CHECKED (UP TO THE PO NT WOCRE AN
ERROR CONDI TION, IF ONE EXI STS. |'S ENCOUNTERED) .

* AFTER ENTRY FZXGCS, THE DATA CONTAINED IN TH S BUFFER ARE
COWPLETELY SYNTAX CHECKED (UP TO THE PO NT WHERE AN ERROR
CONDI TION, | F ONE EXI STS. |'S ENCOUNTERED) .

* AFTER ENTRIES FZXIP1, FIXM S, AND FI XGCS, TH S IS SET TO
CONTAI'N THE CORE ADDRESS OF THE BYTE PRECEDI NG THE FI RST
BUFFER BYTE

* AFTER ENTRI ES FZXI P2 AND FZXCNV, TH S IS SET TO CONTAI N
THE CORE ADDRESS OF THE DELI M TER FOLLOMNG THE CONVERTED
DATA ELEMENT.

* AFTER ENTRY FZXPEM TH S IS RESET TO CONTAI N NULL ERROR
CODE | @NERR

* AFTER ENTRY FZXM S, THIS IS SET TO CONTAI N ERROR CODE
X FO', X F2', OR X F4' (CORRESPONDI NG TO ERROR MESSAGES
800, 802, OR 804 RESPECTI VELY) WHEN A SYNTAX OR DATA TYPE
ERROR | S ENCOUNTERED

* AFTER ENTRY FZXGCS, THI S IS SET TO CONTAI N ERROR CODE
X FF' WHEN A SYNTAX ERROR | S ENCOUNTERED.
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9736 * FLOATI NG PO NT FORVAT OF CURRENT PRECI SI ON. CHARACTER ELEMENTS
9737 * ARE STACKED | N 19- BYTE FORNAT.
9738 * * PRI NTER/ CRT MESSAGES -
9739 * * FOR ENTRY FzZXI P1, FZXPQL | S EXECUTED EACH TI ME THAT KEY-
9740 * BOARD DATA | NPUT | S REQUESTED.
9741 * * FOR ENTRY FzZXI P1, AN ERROR MESSAGE (800, 801, 802, OR 803)
9742 * | S PRI NTED WHENEVER A SYNTAX/ TYPE ERROR | S ENCOUNTERED,
9743 * AND KEYBOARD DATA | NPUT RE- ENTRY | S REQUESTED.
9744 * * FOR ENTRY FZXPQL, THE PRI NT DEVI CE CARRI ER | S RETURNED,
9745 * A SI NGLE QUESTI ON MARK |'S PRI NTED, AND THE CARRIER | S
9746 * RETURNED AGAI N TO START A NEW LI NE.
9747 * * FOR ENTRY FZXPQ@2, THE PRI NT DEVI CE CARRI ER | S RETURNED,
9748 * A DOUBLE QUESTI ON MARK |'S PRI NTED, AND THE CARRIER | S
9749 * RETURNED AGAI N TO START A NEW LI NE.
9750 * * FOR ENTRY FZXPEM THE PRI NT DEVI CE CARRI ER | S RETURNED,
9751 * A MESSACGE OF THE FORM
9752 * ERROR NNN AT LI NE LULL MESSAGE. ..
9753 * | S PRINTED, AND THE CARRI ER IS RETURNED TO START A NEW
9754 * LI NE. MESSACES ARE -
9755 * * 800 - INVALID I NPUT DATA - NUMERI C CONSTANT
9756 * * 801 - INVALID I NPUT DATA - CHARACTER DATA
9757 * * 802 - TOO MANY | NPUT DATA ELEMENTS
9758 * * 803 - NOT ENOUGH DATA ELEMENTS ENTERED
9759 * * 804 - NOT ENOUGH ARRAY ROW ELEMENTS ENTERED
9760 * * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER. FOR ENTRY
9761 * FZXI P1 ONLY, THI S PO NTER IS DECREMENTED BY THE LENGTH OF A
9762 * VI RTUAL ADDRESS (2 BYTES) WHENEVER CONSOLE | NTERRUPT | S
9763 * | NVOKED DURI NG KEYBOARD | NPUT.
9764 * * | $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 1. AFTER
9765 * ENTRY FZXI P1 ONLY, THI S AREA IS SET TO CONTAI N THE VI RTUAL
9766 * ADDRESS OF THE CURRENT ' I NPUT' STATEMENT ' STH PSEUDO | NSTRUC-
9767 * TI ON WHENEVER CONSOLE | NTERRUPT | S | NVOKED DURI NG KEYBQARD 1/ P.
9768 * * | SRESW - 1 BYTE, FOR THE RECURSI VE STATEMENT ERROR SW TCH.
9769 * THIS SWTCH I S SET TO CODE @NOP (DI SABLES THE ERROR CONDI TI ON)
9770 * WHENEVER CONSOLE | NTERRUPT | S | NVOKED DURI NG KEYBOARD | NPUT.
9771 *
9772 *EXTERNAL REFERENCES
9773 * V$SKEY - VI RTUAL ENTRY ADDRESS FOR DFKEYN, V.M KEYBOARD | CCS.
9774 * * V$SPRT - VI RTUAL ENTRY ADDRESS FOR DFPRNT, V.M MATRI X PRT | CCS.
9775 * * DSPL1IN - ENTRY PO NT FOR THE SYSTEM CRT | OCS (LABEL DSPLIN IS
9776 * REFERENCED | NDI RECTLY USI NG | $CSXA TO BUI LD A CORE ADDRESS) .
9777 * * | $CALL - ENTRY PO NT FOR PAG NG MODULE V.M PROGRAM CALL RTN.
9778 * * 1 $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
9779 * * 1 $LOCK - ENTRY PO NT FOR PAG NG MODULE V. M PACE LOCKI NG RTN.
9780 * * 1 $UNLK - ENTRY PO NT FOR PAG NG MODULE V. M PACE UNLOCKI NG RTN.
9781 * * | $STCK - ENTRY PO NT FON | NTERPRETER ELEMENT STACKI NG ROUTI NE.
9782 * * 1 $CUPF - ENTRY PO NT FOR FLOATI NG PO NT VALUE PACKI NG ROUTI NE.
9783 * * | $BSET - ENTRY PO NT FOR | CBRAN EXECUTI ON CONTROL BRANCH RTN.
9784 * * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER
9785 * * | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ON PARAMETER
9786 * * | $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 1.
9787 * * 1$ERRC - 1 BYTE, FOR THE | NTERPRETER EXECUTI ON ERROR CODE.
9788 * * | $STHA - 2 BYTES, FOR VI RTUAL ADDRESS OF CURRENT STMNT ' STH .
9789 * * | $RESW - 1 BYTE, FOR | NTERPRETER STATEMENT RECURSI ON ERROR SW
9790 * * 1$PUB1 - 2 BITES, FOR THE DATA BUFFER SAVED CORE ADDRESS.
9791 * * 1 $VADR - 2 BYTES, FOR PAG NG MCDULE VI RTUAL ADDRESS PARAMETER
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9792 * * 1 $CADR - 2 BYTES, FOR PAG NG MODULE CORE ADDRESS OUTPUT PARAM
9793 * * $INLNO - 2 BYTES, FOR THE SYSTEM EXECUTI ON LI NE NUMBER AREA.
9794 * * $PRDEV - 2 BYTES, FOR THE SYSTEM PRI NT DEVI CE | NDI CATOR.
9795 * * $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR.
9796 * * $CISUS - 1 BYTE FOR THE SYSTEM CONSOLE | NTERRUPT | NDI CATOR.
9797 * * V$BFR1 - VI RTUAL ADDRESS FOR GENERAL V.M BUFFER 1.
9798 * * | $BASE - CORE ADDRESS FOR | NTERP BASE ADDRESSABI LI TY.
9799 * * | $CSXA - CORE ADDRESS OF 1ST BYTE I N CORE EXTENSI ON PAST 8K.
9800 *
9801 *EXITS, NORVAL
9802 * CONTROL |'S NORMVALLY PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT
9803 * | $RTRN (1 PGRTN) FOR A RETURN TO THE CALLI NG PROGRAM  THE SI NGLE
9804 * EXCEPTI ON OCCURS VWHEN A CONSOLE | NTERRUPT |'S | NVOKED WHI LE DATA
9805 * ARE BEI NG ENTERED THROUGH THE KEYBQOARD DURI NG FZXI P1 EXECUTI ON.
9806 * IN THI'S EVENT, CONTRCL IS PASSED TO THE CORE- RESI DENT | NTERPRETER
9807 * AT ENTRY PO NT | $BSET (I CBSET) TO FORCE RE- EXECUTI ON OF THE LAST
9808 * EXECUTED ' STH PSEUDO | NSTRUCTI ON (I.E, THE STATEMENT HEADER
9809 * ASSCCI ATED W TH THE CURRENT ' | NPUT" STATEMENT) .
9810 *
9811 *EXITS, ERROR
9812 * * FOR ENTRY FZXM S, CONTROL |'S PASSED TO THE PAG NG ROUTI NE AT
9813 * ENTRY PO NT | $RTRN (1 PGRTN) VWHENEVER A SYNTAX OR DATA TYPE
9814 * ERROR | S ENCOUNTERED. ERROR PARAMETER | $ERRC | S SET TO ONE OF
9815 * THE CODES X FO', X' F2', OR X' F4'" WHEN THI S S| TUATI ON OCCURS
9816 * (SEE OUTPUT ABOVE) .
9817 * * FOR ENTRY FZXSCS, CONTROL |'S PASSED TO THE PAG NG ROUTI NE AT
9818 * ENTRY PO NT | $RTRN (1 PGRTN) VWHENEVER A SYNTAX ERROR | S
9819 * ENCOUNTERED. ERROR PARAMETER | $ERRC | S SET TO CODE X FF'.
9820 * * FOR ALL OTHER ENTRY PO NTS, ENCOUNTERED ERROR CONDI TI ONS CAUSE
9821 * SPECI FI C ERROR- CORRECTI ON ACTI ONS TO BE EXECUTED | NTERNALLY.
9822 *
9823 *TABLES/ WORK AREAS
9824 * * | NPUT DATA BUFFER - SINGLE VI RTUAL PAGE USED TO CONTAI N
9825 * BOARD ENTERED DATA CONSTANTS AND | NTERNAL CONSTANT SYMBOLS.
9826 * BYTES 254, 255 IN TH S PAGE ARE USED TO CONTAI N THE DATA BUFFER
9827 * CHARACTER PO NTER
9828 * * ERROR MESSAGE PAGE - THE 3RD VI RTUAL PAGE OR FZXI NP CCDI NG CON-
9829 * TAI'NS FI VE ERROR MESSACGE PARAMETER LI STS AND MESSAGE TEXTS FOR
9830 * SYSTEM ERROR MESSAGES 800, 801, 802, 803, AND 804. TH S PAGE
9831 * | S CREATED BY THE MIEXT MESSACGE GENERATOR, AND | NCLUDES PATCH_
9832 * AREA SUFFI CI ENT FOR REASONABLE MESSACGE TEXT EXPANSI ON.
9833 * * | NTERNAL CONSTANT SYNTAX CHECKI NG TABLE - THI' S CONTAINS A LI ST
9834 * OF | NTERNAL CONSTANT SYMBOLS FOR VALI DI TY CHECKI NG
9835 * * NUMBER OF TABLE ENTRIES - 3
9836 * * TABLE ENTRY LENGTH - 4 BYTES
9837 * * ENTRY FORVAT -
9838 * * FILLED FROM LEFT TO RIGHT WTH THE LETTER PORTI ON
9839 * OF | NTERNAL CONSTANT SYMBOLS ( REVERSE SPELLI NG) .
9840 * * PADDED ON RI GHT W TH BI NARY ZERGCS.
9841 * * | NTERNAL CONSTANT CONVERSI ON TABLE - THI S CONTAINS A LI ST OF
9842 * | NTERNAL CONSTANT | DENTI FI ERS AND THE VI RTUAL ADDRESS ASSQOCI -
9843 * ATED W TH EACH (SI GNED) | NTERNAL CONSTANT.
9844 * * NUMBER OF TABLE ENTRIES - 6
9845 * * TABLE ENTRY LENGTH - 4 BYTES
9846 * * ENTRY FORVAT -
9847 * * BYTE O - CONTAINS A SI GN CHARACTER (+ OR -)
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9848
9849
9850
9851
9852
9853
9854
9855
9856
9857
9858
9859
9860
9861
9862
9863
9864
9865
9866
9867
9868
9869
9870
9871
9872
9873
9874
9875
9876
9877
9878
9879
9880
9881
9882
9883
9884
9885
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9887
9888
9889
9890
9891
9892
9893
9894
9895
9896
9897
9898
9899
9900
9901
9902
9903
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BYTE 1 - CONTAINS SYMBOL 1ST LETTER CHARACTER
* BYTES 2, 3 - CONTAI N | NTERNAL CONSTANT VI RTUAL ADDR
ASSCCI ATED W TH THE SI GNED CONSTANT SYMBOL.

* ARl THMETI C CONSTANT CONVERSI ON BUCKET - 16 BYTES, FOR ACCUMJ
LATI NG CHARACTERS USED TO GENERATE AN | NTERNAL FORM ARI THVETI C
FLOATI NG PO NT VALUE.

* CHARACTER CONSTANT CONVERSI ON BUCKET - 19 BYTES, FOR ACCUMJ-
LATI NG CHARACTERS USED TO GENERATE AN | NTERNAL FORM CHARACTER
ELEMENT.

ATTRI BUTES
REUSABLE, NATURALLY RELOCATABLE

CHARACTER CODE DEPENDENCY
THE OPERATION OF THI S MODULE DEPENDS UPON THE FOLLOW NG PROPER-
TIES OF THE | NTERNAL REPRESENTATI ON OF THE EXTERNAL CHAR SET,
* MOST CODI NG HAS BEEN ARRANGED SO THAT REDEFI NI TI ON OF CHAR-
ACTER CONSTANTS, BY REASSEMBLY, W LL RESULT I N A CORRECT
MODULE FOR THE NEW DEFI NI TI ON
* NUMERI C CHARACTERS 0 THROUGH 9 ARE PRESUMED TO BE CCDED I N
| NCREASI NG COLLATI NG SEQUENCE, AND THE RANCE OF CHARACTER
CONSTANTS FOR THI' S SERIES | S EXPECTED TO COLLATE H GHER THAN
THAT FOR ANY OTHER CHARACTER | N THE EXTERNAL CHARACTER SET.
* ALPHABETI C LETTERS A THROUGH Z ARE PRESUMED TO EF CCDED I N
| NCREASI NG COLLATI NG SEQUENCE, AND THE RANCE OF CKARACTER
CONSTANTS FOR THI' S SERIES | S EXPECTED TO COLLATE H GHER THAN
THAT FOR ANY OTHER NON- NUMERI C CHARACTER I'N THE EXTERNAL
CHARACTER SET.
* DECI MAL NUMBERS MUST BE CODED SO TWAT THE LOW ORDER FOUR
BITS, WHEN CONSI DERED AS A BI NARY | NTECGER, | DENTI FY THE
VALUE OF THE DG T.
THE SPECI FI C | NSTRUCTI ONS (| NSTRUCTI ON SEQUENCES) WHI CH REQUI RE
MCODI FI CATI ON | F THESE PROPERTI ES OF THE CHARACTER SET ARE CHANGED
MAY BE | DENTI FI ED EY -
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX575.
THE 8 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX750.
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX845.
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX904.
THE 2 I NSTRUCTI ONS BEG NNI NG AT LABEL FZX940.
THE SI NGLE | NSTRUCTI ON | DENTI FI ED BY LABEL F7X996

* X 3k X X X

NOTES
ERROR PROCEDURES

* ERROR 1 - AN ARI THVETI C DATA ELEMENT | S EXPECTED DURI NG
"I NPUT" SYNTAX CHECKI NG AND THE PROCESSED ELEMENT | S ElI THER
NON- ARI THVETI C OR OTHERW SE | NVALI D. THE ERROR MESSAGE
"I NVALI D | NPUT DATA - NUMERI C CONSTANT' | S DI SPLAYED.

* ERROR 2 - A CHARACTER DATA ELEMENT IS EXPECTED DURI NG ' | NPUT'
SYNTAX CHECKI NG, AND THE PROCESSED ELEMENT | S ElI THER NON-
CHARACTER OR OTHERW SE | NVALI D. THE ERROR MESSAGE ' | NVALI D
| NPUT DATA - CHARACTER DATA' | S DI SPLAYED.

* ERROR 3 - MORE THAN THE EXPECTED NUMBER OF DATA ELEMENTS ARE
ENCOUNTERED DURI NG ' | NPUT' SYNTAX' CHECKI NG  THE ERROR
MESSAGE ' TOO MANY | NPUT DATA ELEMENTS' 1S DI SPLAYED.

* ERROR 4 - LESS THAN THE EXPECTED NUMBER OF DATA ELEMENTS ARE
ENCOUNTERED DURI NG ' | NPUT" SYNTAX CHECKI NG THE ERROR
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9904 * MESSAGE ' NOT ENOUGH DATA ELEMENTS ENTERED | S DI SPLAYED. *
9905 * * I N EACH OF THE ABOVE CASES, THE DI SPLAY | S PERFORMED ON THE *
9906 * CURRENT SYSTEM PRI NT DEVI CE(S), AND THE ERROR MESSAGE | S *
9907 * FOLLOWED (ON A SEPARATE LINE) WTH A SI NGLE QUESTI ON MARK *
9908 * REQUESTI NG CORRECT RE- ENTRY OF THE ' | NPUT" DATA LI NE. *
9909 * * ERROR CONDI TI ONS ENCOUNTERED DURI NG ' MAT | NPUT' AND ' CGET' *
9910 * (CARD) DATA SYNTAX CHECKI NG ARE NOT CONSI DERED TO BE ASSCCI - *
9911 * ATED W TH FZXI NP, BUT EACH | S REGARDED (AS A CODE I N | $ERRC) *
9912 * TO BE OQUTPUT TO THE ' MAT I NPUT" OR ' GET' (CARD) PROCESSI NG *
9913 * ROUTI NES. *
9914 * * KEYBOARD DATA | NPUT CAN BE ABCORTED AT ANY TI ME, DURI NG DATA *
9915 * ENTRY, THROUGH CONSCOLE | NTERRUPT. WHEN THI S OCCURS, THE *
9916 * " STH PSEUDO | NSTRUCTI ON FOR THE CURRENT ' I NPUT' STATEMENT  *
9917 * | S RE- EXECUTED AND THE PROGRAM | S HALTED I N ' PAUSE' MCDE. *
9918 * * FZXI NP OTHERW SE UTI LI ZES | NPUT | OCS ROUTI NE DFKEYN (FOR THE *
9919 * KEYBOARD) AND QUTPUT | OCS ROUTI NES DFPRNT ( MATRI X PRI NTER) *
9920 * AND DSPLYN (CRT), AND IS STASKCT TO THE ERP'S | NHERENT 1S *
9921 * THESE CONTRCL PROGRAMS. *
9922 * *
9923 * REG STER USAGE *
9924 * * REG STER @R |'S TO CONTAI N THE CORE PAGE BASE ADDRESS *
9925 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WHI CH *
9926 * | NCLUDES FZXI NP, AND | S RESTORED TWROUGH NE PAG NG MODULE. *
9927 * * REG STER @XR IS NOT SAVED. I T IS USED I N FZXI NP FOR GENERAL *
9928 * PURPOSE | NDEXI NG OPERATI ONS, AND I N CERTAIN CASES | S ALSO *
9929 * USED AS AN | NPUT OR OQUTPUT PARAMETER FOR THI S ROUTI NE. *
9930 * *
9931 * SAVED/ RESTORED AREAS *
9932 * NONE *
9933 * *
9934 * MCDI FI CATI ON CONSI DERATI ONS *
9935 * NONE *
9936 * *
9937 * REQJI RED MODULES *
9938 * @YSEQ - COMMON SYSTEM EQUATES. *
9939 * * @XDEQ - SYSTEM NUCLE4S ADDRESSES AND | NDI CATOR EQUATES. *
9940 * * $VSEQU - VI RTUAL MEMORY FI XED ADDRESS EQUATES. *
9941 * * $B@EQU - COWPI LER PARAMETER AND CONSTANT EQUATES. *
9942 * * $1 $EQU - | NTERPRETER FI\ ED LOCATI ON ADDRESS ELATES. *
9943 * * $| @EQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC, ONLY) *
9944 * * $1 QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC, ONLY) *
9945 * * MIEXT - SYSTEM ERROR MESSACE GENERATOR. *
9946 * *
9947 * OTHER *
9948 * NONE *

* *
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9951 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
9952 * START OF | NPUT STATEMENT EXECUTI ON MODULE *
9953 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
9954 *

9955 * ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE 1ST VM PAGE

9956 *

9957 *FZXPI 8 VPAGE 0O SET 1ST PAGE ADDRESSABI LI TY
9958 ORG *,256,0 SET STARTI NG ADDRESS

9959 FZXP1B EQU * START OF PROGRAM CODI NG

9960 ORG  *-255 RESET | AR TO PAGE

9961 ORG *,256,0 * BOUNDARY ADDRESS

9962 USI NG *, @R SET PAGE RASE ADDRESS

9963 ORG FZXP1B RESET STARTI NG ADDRESS

9964 *** END OF EXPANS| ON ***

9965 *

9966 E R R S S S b S S S S I S S S S S S b S S i S S b S b S I S S S S S b S S b S O



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2B00
2B05
2B09
2BOF

2B13
2B17
2B1A

2B1E
2B22

2B24

2B28
2B2C
2B30

2B32
2B36

2B39
2B3E
2B44
2B48
2B4D
2B51
2B55

2B57
2B5B

2B5D

1C 01
Co 87
0C 01
Co 87

35 02
BC 40
AC FE

Co 87
2000

3B 1E

35 02
Co 87
2500

Co 87
2E20

3D 00

144A
1354

0DC8 144C

0E24

0DC8
FE FF

12B1

03E4

0DC8
12B1

0496
1E

OD4E
0D59
0CE9
130B
0GC60
119D

12B1

0CBC

91

8F
0D51

56

ADDR STMI' SOURCE STATEMENT

2B00

2B23

2B31

2B56

2B5C

9968
9969
9970
9971
9972
9973
9974
9975
9976
9977
9978
9979
9980
9981
9982
9983
9984
9985
9986
9987
9988
9989
9990
9991
9992
9993
9994
9995
9996
9997
9998
9999

VER 15, MOD 00 31/05/21 PACE 156

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* INPUT ENTRY 1 - PERM T DATA | NPUT VI A KEYBOARD AND CHECK SYNTAX *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

M N EQU * FZXI NP | NPUT/ CHECKI NG ENTRY PT
*

* LOCK THE KEYBOARD | NPUT BUFFER | NTO CORE VI RTUAL MEMORY

*
M/C | $VADR, FZXBVA( @/ADDR, @R) SET PAGQ NG VADDR PARAM FOR BFR
B | $LOCK LI NK TO CORELOAD AND LOCK BUFFER
M/C  FZXBCA, | $CADR( @CADDR) SAVE BUFFER CADDR | N FI XED AREA
B | $1 700 CHECK LI NE PRI NTER BUFFER

I NI TI ALI ZE THE | NPUT BUFFER TO BLANKS

¥ % X

L FZXBCA, @R LOAD THE | NPUT BUFFER CADDR
Ml  B@QVPG 1(, @R), B@LNK I NI TI ALI ZE THE KEYBOARD | NPUT
MWC B@VPG 2(, @R), BQVPG 1(BAQVPG 1, @R) * BUFFER TO BLANKS

*

* PRINT ' ?' TO REQUEST DATA | NPUT VI A SYSTEM KEYBOARD

*
FZX010 B | $CALL LI NK TO RETURN CARRI ER AND
DC AL ( @/ADDR) ( FZX050) * PRI NT SI NGLE QUESTI ON MARK
*
SBF  $LPRP3, @KENAB RESET MATRI X PRI NT | ND. 1-3
*
* EXECUTE THE KEYBQOARD | NPUT ROUTI NE
*
L FZXBCA, @XR LOAD THE | NPUT BUFFER CADDR
B | $CALL LI NK TO EXECUTE KEYBOARD | NPUT
DC AL( @/ADDR) ( V$SKEY) VADDR OF KEYBOARD | NPUT | CCR
*

* TEST FOR CONSOLE | NTERRUPT DURI NG KEYBOARD | NPUT - RE- EXECUTE
* CURRENT STATEMENT ' STH | NSTRUCTI ON VWHEN | NTERRUPT HAS BEEN | NVOKED

CLI $CI SUS, @NOP | F NO PENDI NG CONSCLE | NTERRUPT
JNE  FZX020 * BRANCH TO SYNTAX CHECK | NPUT

SLC | $STAK, FZXLVA( @ADDR- 1, @R) DECR STACK PT PAST BR VADDR
MWC | $WRK1, | $STHA( @/ADDR) SET BRANCH VADDR FOR LAST ' STH
Wi | SRESW @NOP DI SABLE STMI' NO. RECURSI ON ERR
WC | $MOD4+@DP1, FZXPSA( @CADDR, @BR) RE-I NI TLZ PACE STCK PT 1-4
LA | $BASE, @BR LOAD THE | NTERPRETER BASE CADDR
B | $BSET EXIT TO RE- EXECUTE ' STH PMC

FZXPSA DC AL( @CADDR) (| $PSTK+1) PASS LI NK STACK PT I NI TLZN

*

* SYNTAX CHECK THE ENTI RE | NPUT LI NE - CHECK | NPUT LI NE DATA ELEMENTS
* FOR CORRESPONDENCE W TH PROGRAM | NPUT STATEMENT VARI ABLE DATA LI ST

*

FZX020 B | $CALL LI NK TO SYNTAX CHECK | NPUT LI NE
DC AL ( @/ADDR) ( FZX270) VADDR OF ' | NPUT' SYNTAX CHECKER

*

* TEST FOR A DI SCOVERED SYNTAX OR DATA TYPE ERROR - ON ERROR CONDI TI ON

* PRI NT APPROPRI ATE MESSAGE AND REPEAT KEYBOARD DATA | NPUT ROUTI NE

*

CLI | $ERRC, | GNERR | F NO DATA SYNTAX/ TYPE ERRCOR



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE
2B61 C0 81 12D3

2B65 Q0 87 12B1
2B69 2C18

2B6B DO 87 1E

ADDR STMI' SOURCE STATEMENT

2B6A

*

*
*

BE
B
DC
B

VER 15, MOD 00 31/05/21 PAGE 157
| $RTRN * EXIT TO THE CALLI NG PROGRAM

| $CALL LI NK TO RETURN CARRI ER AND
AL ( @/ADDR) ( FZX080) * PRI NT SPECI FI ED ERROR MESSAGE

GO REPEAT DATA LI NE | NPUT
* AND SYNTAX/ TYPE ERROR CHECK

FZX010(, @R)

E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2B6E

2B72
2B76

2B78
2B7B

2B7E
2B83

2B87
2B8B

2B8F
2B90

35 02

Co 87
3100

BD 1E
F2 01

1C 01
Co 87

3B 1E
Co 87

02
5400

2B6E
0DC8
12B1
2B77
00
oD
144A 91
1350
03E4
1203
2B8F
2B91

ADDR STMT

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 158

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* I NPUT ENTRY 2 - CONVERT AND STACK SI NGLE | NPUT LI NE DATA ELEMENT *

R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
*
FZXI P2 EQU  * FZXI NP CONVERS| ON ENTRY PO NT
*
* CONVERT NEXT AVAI LABLE | NPUT LI NE ELEMENT AND MOVE TO RUN-TI ME STACK
*
L FZXBCA, @R LOAD THE | NPUT BUFFER CADDR
*
B | $CALL LI NK TO CONVERT AND STACK NEXT
DC  AL( @/ADDR) ( FZX860) * DATA ELEMENT | N | NPUT BUFFER
*
* TEST FOR FI NAL ELEMENT | N | NPUT BUFFER - RELEASE BUFFER PAGE
* FROM CORE WHEN END OF | NPUT LI NE |'S ENCOUNTERED
*
CLI  B@HAR(, @R), B@CST | F ELEMENT DELI M TER NOT ECS
JNE  FZX030 * GO EXI T LEAVI NG BUFFER LOCKED
*
M/C | $VADR, FZXBVA( @/ADDR, @R) SET PAG NG VADDR PARAM FOR BFR
B | SUNLK LI NK TO UNLOCK BUFFER FROM CORE
*
SBF  $LPRP3, @GXENAB RESET MATRI X PRI NT | ND. 1-3
FZX030 B | SRTRN EXI T TO THE CALLI NG PROGRAM
R R b b b b S R I S S R S S S R S S R I S b b S S b S S S S R S S b S b R S S b
* | NPUT EXECUTI ON ROUTI NE CONSTANTS (1ST VM PAGE)

khkhkhkhkhkdxhhdhkhhdhdhhhdhdhhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddxdxdddddddxx%x
*

FZXLVA DC AL ( @CADDR- 1) ( @/ADDR) LENGTH OF A VI RTUAL ADDRESS
FZXBVA DC AL( @/ADDR) ( V$BFR1) KEYBOARD | NPUT BUFFER VADDR
*

khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 159

68 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

69 * VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE 2ND VM PAGE - *
70 * PERFORMS FOLLGGI NG ACTI VI TI ES DEPENDI NG ON ENTRY PO NT *
71 * *
72 * SI NGLE QUESTI ON MARK ENTRY - *
73 * * RETURNS CARRI ER ON SYSTEM PRI NT DEVI CE *
74 * * PRINTS "? ' AND RETURNS THE CARRI ER *
75 * *
76 * DOUBLE QUESTI ON MARK ENTRY - *
77 * * RETURNS CARRI ER ON SYSTEM PRI NT DEVI CE *
78 * * PRINTS ' ??" AND RETURNS THE CARRI ER *
79 * *
80 * ERROR MESSAGE ENTRY - *
81 * * RETURNS CARRI ER ON SYSTEM PRI NT DEVI CE *
82 * * PRI NTS ERROR MESSAGE | NDI CATED BY | NTEGER VALUE | N | $ERRC *
83 * (1 $ERRC = DECIMAL O,... 4 TO SPECI FY MESSAGE 800, ... 804) *
84 * * RETURNS PRI NT DEVI CE CARRI ER AFTER ERROR MESSAGE OUTPUT *
85 * * RESTORES ERROR CODE | $ERRC TO NULL STATUS *
86 E R S I S S kS I S S S S S S S S R I S S S R R S b S S S S I S S S S S S
87 *
88 * ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE 2ND VM PAGE
89 *
90 *FZXP2B VPAGE 0 SET 2ND PAGE ADDRESSASI LI FI
2000 91 ORG *,256,0 SET STARTI NG ADDRESS
2C00 92 FZXP2B EQU  * START OF PROGRAM CODI NG
2B01 93 ORG  *-255 RESET | AR TO PAGE
2C00 94 ORG *,256,0 * BOUNDARY ADDRESS
2000 els USI NG *, @R SET PAGE BASE ADDRESS
2000 96 ORG FZXP2B RESET STARTI NG ADDRESS
97 *** END OF EXPANS| ON ***
2D00 99 USI NG FZXP3B, @XR SET ERROR MESSAGE ADDRESSI BI LI TY
100 *

101 khkhkkhhkhkdxhhdhdhdhdhdhhhdhdrhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddrxdxddrddddxx%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2C00
2C03

2006
2009

200C

200F
2C12

2C15

D2
F2

D2
74

DO

D2
DO

F2

02

02
02

87

02
87

87

E2

El
F2

Al

EF
A8

85

ADDR STMI' SOURCE STATEMENT

2000

2006

103
104
105
106
107
108
109
110

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

VER 15, MOD 00 31/05/21 PACE 160

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* ENTRY FOR SI NGLE QUESTI ON MARK OUTPUT TO PRI NTER *

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

*
FZXPQL EQU  * PRI NT (?) ENTRY PO NT
*

FZX050 LA FZXQML(, @R), @R
J FZX070

LOAD SI NGLE QUE TI ON MARK CADDR
BRANCH TO PRI NT QUESTI ON MARK

IR b Sk Sk Sk R R Rk kR R R R Rk Sk kb S R Rk S b b R Rk Sk b b ik ik Sk R

* ENTRY FOR DOUBLE QUESTI ON MARK OUTPUT TO PRI NTER *

IR IR b ok Sk Sk R R Rk kR R R Rk kS kR Rk S R R Rk Sk R b b ik ik S kR

*
FZXPQ2 EQU  * PRI NT (??) ENTRY PO NT
*

FZX060 LA  FZXQW2(, @R), @R LOAD DOUBLE QUESTI ON MARK CADDR
*

FZX070 ST FZXPRP+@PDATA(, @BR), @R  STORE OUTPUT FI ELD CADDR I N PPL
*
* RETURN PRI NTER CARRI ER AND PRI NT SPECI FI ED QUESTI ON MARK( S)

*

B FZX150(, @R) LI NK TO RETURN PRI NTER CARRI ER

LA  FZXPRP(, @R), @R
B FZX170(, @R)

LOAD PRI NT & RETURN PPL CADDR
LI NK TO PRI NT QUESTI ON MARK( S)

*

J FZX140 BRANCH TO EXI T PRI NT ROUTI NE

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdhdhddddddhhdddhddddddhhdrdrdddddddhddrdrdddddddddxdxddrddddxx%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2C18
2C1D
2C21
2C25
2C28
2C2B
2C2E
2C32
2C36
2C39
2C3D
2C40
2C44

2C4A7

2C4AA
2CAF
2C53
2C57

2C5A
2C5D

2C60
2C63

2C66
2C6A
2C6D

2C70
2C73
2C76
2C79

2C/C

75

87

02
87

02
87

02

Al

144A EO
1354
144C

69

00
A4

F7
A8

0000
A4

F6
A8

69

ADDR STMI' SOURCE STATEMENT

2C18

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

VER 15, MOD 00 31/05/21 PAGE 161

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ENTRY FOR ERROR MESSAGE QUTPUT TO PRI NTER *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXPEM EQU  * PRI NT MESSAGE ENTRY PO NT
*

* CONVERT BI NARY LI NE NUMBER TO ZONED DECI MAL FOR QUTPUT
*
FZX080 MWC  FZXBLN(, @R), $| NLNO(B@Q.SNO) MOVE BI NARY LI NE NO. TO WORK
ZAZ FZXDLN( B@Q.DSN, @R) , FZX2D0( 1, @3R) | NI TLZ DECI MAL LI NE NO
ZAZ FZXDAC( B@.DSN, @R) , FZX2D1( 1, @R) SET DECML ACCUM EQUAL 1
\v FZX090+@Y , @BR) , @31 SET BI NARY MASK FOR 2**0 BIT
FZX090 TBN  FZXBLN(, @R), *-* TEST BI NARY LI NE NUMBER BI T
JF FZX100 * AND BRANCH | F BIT I S ZERO
AZ FZXDLN( B@.DSN, @R) , FZXDAC( B@.DSN, @R) | NCR DECI MAL NUMBER
FZX100 ALC  FzZX090+@) , @R), FZX090+@) 1, @R) SHI FT Bl NARY MASK LEFT
JNOL  FZX110 BRANCH UNLESS MASK EXCEEDS 2**7
M/C  FZXBLN(, @BR), FZXBLN-1(1, @R)  MOVE H GH ORDER BYTE TO LOW
Wi FZX090+@Y , @BR) , @31 SET BI NARY MASK FOR 2**8 BI T
FZX110 AZ FZXDAC( B@Q.DSN, @R) , FZXDAC( B@Q.DSN, @R) DOUBLE DECM. ACCUM
BNQz FzX090(, @R) REPEAT LOOP UNTI L ACCLM > 8192

* X

RETURN PRI NTER CARRI ER FOR ERROR MESSAGE OUTPUT
B FZX150(, @R) LI NK TO RETURN PRI NTER CARRI ER

ACCESS THE | NPUT ROUTI NE ERROR MESSACES

* %

M/C | $VADR, FZXEVA( @/ADDR, @R) SET PAG NG VADDR PARAMETER

B | $LOCK LI NK TO READ AND LOCK MESSAGES
L | $CADR, @R LOAD MESSAGE PAGE BASE CADDR
ST FZX120+@P1(, @R), @R SAVE MESSAGE PAGE BASE CADDR

PRI NT ERROR NUMBER SEGVENT OF THE ERROR MESSAGE

LA @R50(, @XR), @GXR
B FZX160(, @R)

* X

LOAD ERROR NO. SEGVENT PPL CADDR
LI NK TO PRI NT ERROR NO. SEGVENT

LA  FZXPNP(, @R) , @R
B FZX170(, @R)

LOAD ERROR NO. DIE T PPL CADDR
LINK TOPRINT DA T IN | @RRC

*

* PRINT LI NE NUMBER SEGVENT OF THE ERROR MESSAGE
*
FZX120 LA ok @R LOAD MESSAGE PAGE BASE CADDR
LA 51(, @R), @R LOAD LI NE NO. SEGVENT CADDR
B FZX160(, @BR) LINK TO PRI NT LI NE NO. SEGVENT

LA FZXELN(, @R), @XR LOAD DECI MAL LI NE NO. CADDR

ST FZXPSP+@PDATA(, @R), @R  STORE LI NE NO. CORE ADDR I N PPL
LA FZXPSP(, @R) , @GXR LOAD PRI NT & STOP PPL CORE ADDR
B FZX170(, @R LI NK TO PRI NT ERROR LI NE NUMBER

* PRI NT ERROR MESSAGE SPECI FIED BY DIG T | N ERROR CCDE | $ERRC -
* RETURN CARRI ER TOLLOW NG ERROR MESSASE QUTPUT

L FZX120+@P1(, @R), @R LOAD MESSAGE PAGE BASE ADDR



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

2CTF
2C82
2C85
2C8A
2C8D

2C90

2C94
2C99

2C9D

E2
E2
17
DO
DO

3C

01
87

87

04
04
0CBC DC
82
A4

0CBC

144A EO
1350

1203

ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 162
189 LA  @R56- @PLNG, @R), @R | N TLZ ERROR MESSAGE PPL PO NTER
190 FZX130 LA  @PLNE, @R), @R | NCREVENT ERROR MESSAGE PPL PT
191 SZ  I$ERRC(1), FZX2D1(1, @R) DECK ERROR MESSAGE DI G T CODE
192 BNM  FZX130(, @R) REPEAT LOOP UNTIL CGG JS <
193 B FZX160(, @R) LINK TO PRI NT ERROR MESSAGE
194 *
195 M/ | $ERRC, | @ERR RESET ERROR CODE TO_ LL STATUS
196 *
197 * RELEASE THE ERROR MESSAGE PAGE FROM CORE VI RTUAL MEMORY
198 *
199 M/C | $VADR, FZXEVA( @/ADDR, @R) SET PAG NG VADDR PARAMETER
200 B | SUNLK LI NK TO UNLOCK MESSAGE PAGE
201 *
202 * ERROR MESSAGE ROUTINE EXI T - RETURN TO CALLI NG ROUTI NE
203 *
204 FZX140 B | SRTRN RETURN TO CALLI NG ROUTI NE
*
%82 R R R b b b b S S b S S S S S S S S b i S I S S b b b S S S S S b b I S S b S S b b S S S b S S S b b S b b S S S b b S b b b b b b b b



DFPRNT - MATRI X PRI NTER ROUTI NE
ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 163

208 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

209 * PRI NTER/ CRT MESSAGE OUTPUT ROUTI NE *
210 * * PRI NTS SPECI FI ED MESSAGE AND/ OR CONTROLS CARRI ER FOR MATRI X  *
211 * PRI NTER AND/ OR CRT AS DEFI NED AT SYSTEM DEVI CE PARAMETER *
212 * *
213 * | NPUT - *
214 * * REG STER @R - CONTAI NS CORE ADDRESS OF PRI NT PARAMETER LIST  *
215 * *
216 * OUTPUT - *
217 * * PRI NTED LI NE AND/ OR CARRI ER CONTROL AS SPECI FI ED | N PARAM LI ST *
218 R R b b b b b S P b S S S S S S S S b i S b S S S S b S S S S S b b I S S b S S b b S S b S S S S b b I S b b S S b b S b S b b b b b b
219 *
220 * SPECI AL ENTRY 1 - SET MESSAGE OUTPUT ROUTI NE TO PERFORM CARR RETURN
221 *
2CAL D2 02 FB 222 FZX150 LA  FZXCRP(, @R), @R LOAD CARRI ER RETURN PPL CADDR
223 *
224 * SPECI AL ENTRY 2 - MODI FY PRI NT FI ELD CADDR I N PPL FOR RELOCATI ON
225 *
2CA4 9C 00 02 68 226 FZX160 WC  @DATA 1(, @R), FZXECA(1, @R) ADJUST ERROR MESSAGE CADDR
227 * * | N PPL FOR CURR CORE LOCATI ON
228 *
229 * NORMAL PRI NT ROUTI NE ENTRY - SAVE THE RETURN ADDRESS
230 *
2CA8 74 08 DA 231 FZX170 ST  FZX210+@FP1(, @®R), @\RR  SAVE RETURN BRANCH ADDRESS
232 *
233 * DETERM NE POSSI BLE CORE ENTRY ADDRESS FOR THE CRT | OCR
234 *
2CAB 5C 01 C2 DE 235 M/C  FZX180+@P1(, @R), FZXPDA( @ADDR, @R) SET UP BASE CADDR
2CAF 4E 00 Cl 043B 236 ALC  FZX180+@WP1-1(, @R), SEXFTR(1) * AND ADD EXTENSI ON FACTOR
237 *
238 * TEST FOR TYPE OF PRI NT DEVI CE ACTI VE ON SYSTEM
239 *
2CB4 1D 00 044A Cl 240 CLC  $PRDEV- 1, FZX180+@WP1- 1(, @R) TEST PRI NT DEVI CE PARAMETER
2CB9 F2 82 11 241 JL FZX200 * AND BRANCH | F PRI NTER ONLY
242 *
243 * CRT (AND POSSI BLY PRI NTER) ACTIVE - OUTPUT AREA AREA ON THE CRT
244 *
2CBC 74 02 C4 245 ST FzX190(, @R), @R STORE PRI NT PARAM LI ST CADDR
246 *
2CBF CO 87 0000 247 FZX180 B * ok LI NK TO EXECUTE THE CRT | OCR
20C3 20C4 248 FZX190 DS  CL( @ADDR) PRI NT PARAMETER LI ST CADDR
249 *
250 * TEST FOR MATRI X PRI NTER ACTI VE ON THE SYSTEM
251 *
20C5 1D 01 044B C2 252 CLC  $PRDEV, FZX180+@P1( @ADDR, @R) TEST PRI NT DEVI CE PARAM
2CCA F2 02 0A 253 JNL  FZX210 * AND BRANCH | F CRT ONLY
254 *
255 * MATRI X PRI NTER ACTI VE - OUTPUT PRLNT AREA ON THE MATRI X PRI NTER
256 *
2CCD 3A 1E 03E4 257 FZX200 SBN  $LPRP3, @XENAB SET MATRI X PRI NT | ND. 1-3
2CDL C0 87 12B1 258 B | $CALL GO TO MATRI X PRI NTER ROUTI NE
2CD5 2800 2CD6 259 DC  AL( @/ADDR) ( V$SPRT) MATRI X PRI NTER | OCR VADDR
260 *
261 * RETURN CONTROL TO THE MESSAGE OUTPUT ROUTI NE
262 *
2CD7 C0 87 0000 263 FZX210 B * o RETURN TO CALLI NG ROUTI NE



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 164
264 *

265 R R b S b S 6 I S R b I S I b S A S S R S S S S R R S S bk S R S R S S I S b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2CDB FO
2CDC F1

2CDD 2004
2CDF 2D00

2CE1 6F
2CE2 6F40

ADDR

2CDB
2CDC

2CDE

2CEOQ
2C68

2CEl
2CEl
2CE2
2CE3
0002

STMI' SOURCE STATEMENT

267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

VER 15, MOD 00 31/05/21 PACE 165

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S

* | NPUT EXECUTI ON ROUTI NE CONSTANTS (2ND VM PAGE) *

R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk

*

FZX2D0 DC  DL1' 0’ DECI MAL | NTEGER 0

Fzx2Dl DC  DL1'1' DECI MAL | NTEGER +1

*

FZXPDA DC  AL( @ADDR) (| $CSXA+4) CRT CORE ENTRY BASE ADDRESS

*

FZXEVA DC  AL( @/ADDR) ( FZXP3B) ERROR MESSAGE PAGE BASE VADDR

FZXECA EQU  FZX120+@Pi1- 1 ERROR MESSAGE PAGE BASE CADDR

*

FZXQ\2 EQU  * DOUBLE QUESTI ON MARK FI ELD CADDR
DC  CL1'? QUESTI ON MARK FI ELD CONSTANT

FZXQML EQU  * SINGLE QUESTI ON MARK FI ELD CADDR
DC C2 2" QUESTI ON MARK FI ELD CONSTANT

FZXQM. EQU 2 LENGTH OF QUESTI ON MARK FI ELD

*

R R b S b S b S S R b A I b S A R R A S S S R R S S bk S S R S S R S S R S Sk S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2CE4
2CE6

2CEA
2CEE

2CEF
2CFO
2CF1

2CF3
2CF4
2CF5

2CF7
2CF8
2CF9

2CFB
2CFC
2CFD

40

02
0000

40
0000

40
0CBC

80
0000

ADDR STMT

2CES5
2CE9

2CEA
2CED
2CEE

2CEF
2CEF
2CFO
2CF2

2CF3
2CF3
2CF4
2CF6

2CF7
2CF7
2CF8
2CFA

2CFB
2CFB
2CFC
2CFE

287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303

305
306
307
308
309
310

312
313
314
315
316
317

319
320
321
322
323
324
325
326

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 166

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* | NPUT EXECUTI ON ROUTI NE WORK AREAS (2ND VM PAGE) *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXBLN DS CL( B@-SNO) Bl NARY LI NE NUMBER WORK AREA
FZXDAC DS CL( B@Q.DSN) DECI MAL CONVERSI ON ACCUMJLATOR
*

FZXELN EQU  *
FZXDLN DS CL(B@DSN)
DC  CL1'

LI NE NUMBER OUTPUT FI ELD CADDR
LI NE NUMBER OUTPUT WORK AREA
QUTPUT FI ELD BLANK CHARACTER

*

*FZXPRP PPL FUNC- @’RETR, CNT- FZXQWL PRINT '?(?)" AND RETURN PPL

FZXPRP EQU  * PPL ADDRESS
DC AL1( @PRETR) FUNCTI ON REQUESTED
DC AL1( FZXQW.) PRI NT COUNT
DC AL2(*-*) DATA ADDRESS

*** END OF EXPANS|I ON ***
*FZXPSP PPL FUNC- @RI NT, CNT- B@Q.DSN+1 PRI NT LI NE NO. AND STOP PPL

FZXPSP EQU  * PPL ADDRESS
DC AL1( @RI NT) FUNCTI ON REQUESTED
DC AL1( B@Q.DSN+1) PRI NT COUNT
DC AL2(*-*) DATA ADDRESS

*** END OF EXPANSI ON ***
*FZXPNP PPL FUNC- @PRI NT, CNT- 1, CADDR- | $ERRC PRI NT ERROR DIG T PPL

FZXPNP EQU  * PPL ADDRESS
DC  ALL( @R NT) FUNCTI ON REQUESTED
DC  ALL(I) PRI NT COUNT
DC  AL2(I $ERRC) DATA ADDRESS

*** END OF EXPANSI ON ***
*FZXCRP PPL FUNC- @RETRN, CNT- @GRTRNC CARRI ER RETURN PARAAETER LI ST

FZXCRP EQU  * PPL ADDRESS
DC AL1( @GRETRN) FUNCTI ON REQUESTED
DC AL1( @GRTRNC) PRI NT COUNT
DC AL2(*-*) DATA ADDRESS

*** END OF EXPANSI ON ***

*
khkhkhkhkhkhhhdhdhdhdhdhhhdhdrdhddddddhhddrdhddddddhhddxdhddddddhddrdrdddddddddxdxdddddddxx%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2D00

2001
2D00

2D00

2D00
2D01
2D02

2D04
2D05
2D06

2008
2D09
2D0A

2D0C
2D0D
2DOE

2010
2D11
2D12

2D14
2D15
2D16

2018

40

2D1C

40

2D24

25
2D2D

23
2D52

17
2D75

20
2D8C

co

ADDR STMI' SOURCE STATEMENT

2D00

2D00

2D00
2D01
2D03

2D04
2D05
2D07

2008
2D09
2D0B

2D0C
2D0D
2D0F

2D10
2D11
2D13

2D14
2D15
2D17

2018

328
329
330
331
332
333
334
335
336
337
338
339
340
341
342

344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383

VER 15, MOD 00 31/05/21 PAGE 167

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (3RD VM PAGE) *
* CONTAINS ERROR MESSACE TEXT AND PRI NT PARAMETER LI STS *

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
*
* ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE 3RD VM PACE
*
*FZXP3B VPAGE 0O

ORG *,256,0
FZXP3B EQU  *

SET 3RD PAGE ADDRESSABI LI TY
SET STARTI NG ADDRESS
START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS
ORG FZXP3B RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R

* | NPUT EXECUTI ON ERROR MESSAGE PARAMETERS

khkhkhkhkhkhkhhhkhdhddhhhhddhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%

*

* 0% X X X X ok

*

khkhkhkhkhkhhhdhkhdhdhdhhhdhdhdhddddddhhdddhddddddhhdrdrdddddddhddrdrdddddddddxdxddrddddxx%x

MIEXT @@R50- @RI NT,
@R51- @RI NT,
@R56- @GPRETR,
@R57- @GPRETR,
@R58- @PRETR,
@R59- @PRETR,
@R60- @RETR,
PATCH- 040

* PPL"S AND TEXT FOR MESSAGE

khkhkhkhkhkhkhhdhkhdhddhhhhdrhddddddhhdddhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%

@PR50 DC  AL1( @RI NT) PRI NT CONTROL FUNCTI ON
DC  IL1' 08 LENGTH OF MESSAGE
DC  AL( @ADDR) (@@r250) ADDR OF MESSAGE

*

@PR51 DC  AL1( @RI NT) PRI NT CONTROL FUNCTI ON
DC  IL1' 09 LENGTH OF MESSAGE
DC  AL( @ADDR) (@@r251) ADDR OF MESSAGE

*

@PR56 DC  AL1( @RETR) PRI NT CONTROL FUNCTI ON
DC  IL1 37 LENGTH OF MESSAGE
DC  AL( @ADDR) (@@I256) ADDR OF MESSAGE

*

@mp57 DC  AL1( @RETR) PRI NT CONTROL FUNCTI ON
DC  IL1' 35 LENGTH OF MESSAGE
DC  AL( @ADDR) (@@257) ADDR OF MESSAGE

*

@Pp58 DC  AL1( @RETR) PRI NT CONTROL FUNCTI ON
DC  IL1' 23 LENGTH OF MESSAGE
DC  AL( @ADDR) (@@r258) ADDR OF MESSAGE

*

@Pp59 DC  AL1( @RETR) PRI NT CONTROL FUNCTI ON
DC  IL1' 32 LENGTH OF MESSAGE
DC  AL( @ADDR) (@@r259) ADDR OF MESSAGE

*

@PR60 DC  AL1( @RETR) PRI NT CONTROL FUNCTI ON



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE
2D19 25 2D19 384
2D1A 2DAC 2D1B 385

386 *
2D1C 387 @dr250
2D1C CoD9DOD6DO40F8F0 2D23 388
2D24 389 @251
2D24 40C1E340D3C9D5C5 2D2C 390
2D2D 391 @dr256
2D2D COD5E5C1D3COC440 2D51 392
2D52 393 @257
2D52 C9D5E5C1D3COC440 2D74 394
2D75 395 @dr258
2D75 E3D6D640DACIDSES 2D8B 396
2D8C 397 @dr259
2D8C D5D6E340C5D5D6E4 2DAB 398
2DAC 399 @dr260
2DAC D5D6E340C5D5D6E4 2DDO0 400
401 *

VER 15, MOD 00 31/05/21 PACE 168

LENGTH OF MESSAGE
ADDR OF MESSAGE

LEFT BYTE OF MESSAGE
LEFT BYTE OF MESSAGE
LEFT BYTE OF MESSAGE
NUMERI C CONSTANT'
LEFT BYTE OF MESSAGE
CHARACTER DATA

LEFT BYTE OF MESSAGE

LEFT BYTE OF MESSAGE

MENTS ENTERED

LEFT BYTE OF MESSAGE

STATEMENT
DC  IL1' 37

DC  AL( @ADDR) ( @ar260)

EQU *

DC  CL008' ERRCR 80'

EQU *

DC  CL009' AT LINE '

EQU *

DC  CL037' | NVALI D | NPUT DATA -
EQU *

DC  CL0O35' | NVALI D | NPUT DATA -
EQU *

DC  CL023' TOO MANY | NPUT ELEMENTS'
EQU *

DC  CL032' NOT ENOUGH DATA ELE

EQU *

DC

CLO37' NOT' ENOUGH ARRAY ROW ELEMENTS ENTERED

402 * PATCH AREA FOR MESSAGES

403 *
2DD1 2DF8 404 $$$001

DS

CLO40

M5G EXPANSI ON PATCH AREA



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2E00

2D01
2E00

2E00

ADDR STMI' SOURCE STATEMENT

2E00

2E00

406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443

VER 15, MOD 00 31/05/21 PAGE 169

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (4TH VM PAGE)

SYNTAX CHECKI NG ROUTI NE FOR THE FOLLOW NG DATA | NPUT MODES -
* I NPUT - CHECKS SYNTAX AND SEQUENCE OF KEYBOARD | NPUT LI NE DATA
* MAT | NPUT - CHECKS SYNTAX AND TYPE OF ARRAY ROW I NPUT LI NE DATA
* GET(CARD) - CHECKS SYNTAX OF DATA READ FROM A CARD DATA FI LE

| NPUT -
* | NPUT, MAT | NPUT -
* | $STAK - REFERENCES LEFTMOST BYTE OF STACKED DATA TYPE
SPECI FI CATI ON CODES
* | $PARM - CONTAI NS NUMBER OF STACKED SPECI FI CATI ON CODES
* | NPUT, MAT | NPUT, GET(CARD) -
* REG STER @XR - REFERENCES LEFTMOST BYTE COF | NPUT LI NE BFR

QJTPUT -
* | $PARM 1 - CONTAI NS | NDEX NO OF LAST PROCESSED DATA ELEMENT
* | $ERRC - CONTAINS CODE | @NERR | F NO SYNTAX ERROR ENCOUNTERED
- CONTAINS DECIMAL DIAT 0,1,... 4 (CORRESPONDI NG TO ERROR
MESSAGE 800, 801, ... 804) FOR I NPUT, MAT | NPUT ERROR

- CONTAINS CODE X FF' FOR GET(CARD) SYNTAX ERRCOR
* REGQ STER @XR - REFERENCES LAST SCANNED | NPUT BUFFER CHARACTER
* | NPUT BUFFER - LAST 2 BYTES I N BUFFER PACE | NI TI AL1ZED TO
(CADDR- 1) WHERE CADDR | S ADDRESS OF | NPUT BUFFER LEFT BYTE

IR b bk kR R R R b bk kR R R b b R R R R R b b b bk Sk S R R I b b b b b Sk R R R I Ik Rk I

b R R R T R S R R

ESTABLI SH ADDRESSABI LI TY FOR | NPUT RQUTI NE 4TH VM PAGE

b R R T I R S R I T R S R T . S I

*FZXP4B VPAGE 0O SET 3RD PAGE ADDRESSABI LI TY

ORG *,256,0 SET STARTI NG ADDRESS
FZXPAB EQU  * START OF PROGRAM CODI NG

ORG *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FZXP4B RESET STARTI NG ADDRESS

*** END OF EXPANS|I ON ***

*
khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

2EQ00
2E04
2E08
2EOB
2EOE
2E11
2E14

3C 80
3C FF
7C 87
7C 87
7C 87
7C 80
F2 87

2E00

0D58
0CBC
6E
94
B3
9B
19

ADDR STMT

445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 170

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ENTRY FOR GET(CARD) DATA SYNTAX CHECKI NG *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXCCS EQU  * GET( CARD) SYNTAX CHECKER ENTRY
*

* | NI TI ALl ZE SYNTAX CHECKER FOR CET( CARD) MODE

*

FZX250 WI FZXETS, @\OP DI SABLE ELEMENT TYPE CHECKI NG

M/ | $ERRC, FZXSEC SET CONTI NGENCY ERROR CODE

M1 FZX320+@) , @R) , @CB DI SALLOW BUFFER TERM NAL COVVA
M1 FZX340+@) , @®R) , @CB DI SABLE ELEMENT COUNT CHECKI NG
M1 FZX390+@) , @®R) , @CB DI SABLE ELEMENT TYPE PROCESSI NG
M1 FZX370+@) , @R) , @NOP FORCE GET(CARD) ERROR EXIT  1-3
J FZX290 BRANCH TO CONTI NUE | NI TI AL1ZI NG

*
IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE ADDR STMT

2E17

2E17 7C 80 6E
2E1A 7C F4 97
2E1D F2 87 06

463
464
465
466
467
468
469
470
471
472
473
474
475

SOURCE STATENENT VER 15, MOD 00 31/05/21 PAGE 171
R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* ENTRY FOR NAT | NPUT DATA SYNTAX, TYPE, COUNT CHECKI NG *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
FZXM S EQU  * MAT | NPUT SYNTAX CHECKER ENTRY
*
* | NI TIALI ZE SYNTAX CHECKER FOR MAT | NPUT NODE
*
FZX260 WI  FZX320+@Y , @R) , @\OP ALLOW BUFFER TERM NAL COMVA
M/ FZX350+@) , @R), FZXER4  SET ERROR 804 FOR TOO FEW DATA
J FZX280 SKI P TO CONTI NUE | NI TI AL1ZATI ON

*
khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2E20
2E23

2E26
2E2A
2E2D

2E30
2E35
2E3A
2E3D
2E41

2E45
2E48
2E4C

2E4F
2E52
2E55

2E5A
2E5E

2E60
2E64

2E67
2EGA

2E6D

2E70
2E73
2E76
2E79

2E7C
2E80

9F 01
B5 02

87
00

Co 87
2F00

3D 00
F2 01

BD 6B

BD 1E

3D FO

ADDR STMT

477

478

479

480

481

482

6E 483
97 484
485

0D58 486
94 487
B3 488
489

CO ODAE 490
F8 0D57 491
F9 492
0D59 493
0D56 494
495

496

497

498

FF 499
FF F7 500
FF 501
502

503

504

AF 505
E6 506
0D56 F7 507
508

509

510

12B1 511
2BE5F 512

513

0D59 514
33 515
516

517

518

00 519
19 520
521

4F 522
B

524

525

AF 526
E6 527
00 528
B 529
530

0CBC 531
21 532

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 172

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ENTRY FOR | NPUT MCODE DATA SYNTAY, TYPE, COUNT CHECKI NG *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* I NITIALI ZE SYNTAX CHECKER FOR | NPUT MODE

*
FZX270 WI FZX320+@Y , @R) , @QCB

M1 FZX350+@) , @R) , FZXER3

DI SALLOW BUFFER TERM NAL COVMVA
SET ERROR 803 FOR TOO FEW DATA
*
FZX280 MVI  FZXETS, @NE
M/ FZX340+@Y , @R) , @E
MWl FZX390+@Y , @R) , GNOP

FZX290 WC  FZXSTP(, @R), | $STAK( @CADDR) | NI TLZ DATA SPEC CODE PO NTER
MWC  FZXSTC(, @R), | $PARM B@Q.CNN) MOVE SPEC CODE COUNT TO 4RK
Wi FZXDTC(, @R), @ERO SET DATA TYPE COUNTER EQUAL ZERO
Wi FZXSER, | G\ERR SET ELEMENT ERRCOR CODE TO NULL
\v FZXCNT, @ZERO SET BUFFER ELEMENT COUNT = ZERO

ENABLE ELEMENT TYPE CHECKI NG
ENABLE ELEMENT COUNT CHECKI NG
ENABLE ELEMENT TTPE PROCESSI NG

ESTABLI SH DATA STARTI NG ADDRESS | N LAST 2 BYTES OF BUFFER
REG STER @R CONTAI NS CORE ADDRESS OR LEFTMOST BYTE | N BUFFER

E I I

ST FZXBPT(, @R), @XR STORE BUFFER LEFT BYTE CADDR
SLC  FZXBPT(, @XR), FZX4B1( @ADDR, @R) DECR BUFFER POWER TO
L FZXBPT(, @R), @GXR * BYTE PRECEDI NG BFR - LOAD PT

*

* | F ACCESS 1ST BYTE OF NEXT ELEMENT | N BUFFER - SET ELEMENT PARAMETERS
*
FZX300 B FZX380(, @BR)

B FZX450( , @R)
FZX310 ALC  FZXCNT, FZX4B1( 1, @R)
*

LI NK TO SET EXPECTED DATA TYPE
LI NK TO GET NEXT DATA CHARACTER
| NCREMENT COUNT FOR CURR ELEMENT

* SYNTAX/ TYPE CHECK CURRENTLY REFERENCED ELEMENT
*

B | $CALL

DC  AL( @/ADDR) ( FZX500)

LI NK TO PERFORM ELEMENT SYNTAX
* AND TYPE CHECKI NG

CLI FZXSER, | GNERR | F SYNTAX/ TYPE ERROR LOAD FOUND
JNE  FZX370 * GO RETURN TO CALLI NG RQOUTI NE

DELI M TER PROCESSI NG - CHECK FOR COMVA FOLLOW NG VALI D ELEMENT
CLI B@CHAR(, @GXR) , BCMVA

* X

| F ELEMENT DELI M TER NOT A COMVA

JNE  FZX330 * G0 CHECK FOR END- OF- DATA CHAR
* FOR | NPUT AND GET( CARD) MODES.
FZX320 BC FZX300(, @R), *-* * @0 PROCESS ELEMENT AFTER COMIVA
*
* MAT | NPUT COMVA DELI METER PROCESSI NG - CHECK FOR TERM NAL COMVA
*

B FZX380( , @R) LI NK TO SET EXPECTED DATA TYPE

B FZX450(, @R) LI NK TO GET NEXT DATA CHARACTER

| F CHAR FOLLOW NG COMVA NOT ECS
* GO PROCESS ELEMENT AFTER COMVA

CLI  B@HAR(, @R), B@OST
BNE  FZX310(, @R)

* CURRENT DATA LI NE ENDS W COWVA-
CLI | $ERRC, FZXERO * | F MORE ELEMENTS EXPECTED FOR
JE FZX360 * CURR ARRAY ROW GO RETURN FOR



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2E83

2E86
2E89

2E8C
2E8F
2E93

2E96

2E9A
2E9D
2EAL

2EA4

2EA8
2EAB

F2 87 14

BD
F2

3D

F2

3C

F2

F2

3C
7C

1E
01

87

00

00

87

87

00

87
87

00
OE

AF
0CBC
OE

0CBC

0B
0CBC
04

0CBC

9B
1203

ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 173

533 *

534 J FZX370 * NEXT LINE, ELSE EXI T ON ERRCR

535 *

536 * DELI M TER PROCESSI NG - CHECK FOR EOS FOLLON NG LAST DATA ELENMENT

537 *

538 FZX330 CLI  B@HAR(, @R), B@OST | F ELEMENT DELI M TER NOT AN ECS

539 JNE  FZX370 * GO EXIT ON DATA SYNTAX ERROR

540 *

541 * EOS DELI M TER ENCOUNTERED - CHECK FOR VALI D ELEMENT COUNT

542 *

543 B FZX380(, @BR) LI NK TO SET EXPECTED DATA TYPE

544 CLI | $ERRC, FZXER2 | F NO MORE ELEMENTS EXPECTED

545 FZX340 JC  FZX360, *- * * GO EXIT ON VALI D DATA | NPUT -

546 * * BRANCH UNCONDI TI ONALLY FOR GET

547 *

548 FZX350 MVI | $ERRC, *- * PREMATURE ECS - SET ERROR CODE

549 * * SPECI FYI NG MORE DATA NEEDED

550 * * AND EXI T ON DATA CNT ERRCR 1-3

551 FZX370 JC  FZX375, @QCB JUWP | F NOT GET(CARD) ENTRY 1-3

552 M/l | $SERRC, @GE718 SET ERROR CODE 1-3

553 J FZX375 JUMP TO RETURN 1-3

554 *

555 * SYNTAX CHECKER EXI T - SUPPRESS ERROR CODE FOR VALI D DATA LI NE

556 *

557 FZX360 MVI | $ERRC, | G\ERR SET ERROR CODE TO NULL STATUS

558 * * \WHEN NO SYNTAX/ TYPE/ COUNT ERR

559 FZX375 MV  FZX370+@Y , @R) , @QCB FORCE NO GET(CARD) ENTRY 1-3

560 B | SRTRN RETURN TO CALLI NG ROUTINE  1-3
*

gg% R R R b b b b S P b S S S b S S S S b i S I S b S S b S S S S S b b I S S b S S S b S I b b S S S b b I b b b S S b b S b S b b S b b b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2EAF
2EB2

2EBS5
2EB9

2EBC
2EC1

2ECS
2EC8
2ECB
2ECE
2ED1

2EDA
2ED8

2EDB

2EDE
2EE2

74
F2

SF
F2

3C

08
00

00
02

00
87

ES
2D

F9 F7
22

F9 0000

F9
06

F9
F8 F7

0CBC
0000

ADDR STMT

564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
S0l
580
581
582
583
584
585
586
587
588
589
590
591
592
Bee
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 174

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

| NPUT ELEMENT TYPE SPECI FI CATI ON ROUTI NE
* OPERATES ON STACKED ELEMENT SPECI FI CATI ON CODES TO DEFI NE DATA
ELEMENT TYPE ( ARI THVETI C OR CHARACTER) OR END OF DATA LI ST

*
*
*
*
| NPUT - *
* RUN-TI ME STACK - CONTAI NS DATA SPECI FI CATI ON CODES W TH LEFT *
BYTE OF STACKED CODES REFERENCED BY PO NTER | $STAK. *

* FZXSTC - STACKED CODE COUNTER, | NITIALLY SET TO VALUE I N *

| $PARM AND USED TO DETERM NE END- OF- DATA CONDI Tl ON. *
*

*

*

*

*

*

*

QJTPUT -
* | $ERRC - SET TO ONE OF 3 CODES ( EXCEPT WHEN ROUTI NE | S DI SABLED)
* CODE X' FO' - | NDI CATES NEXT ELEMENT MJUST BE ARI THMVETI C
* CODE X' F1' - | NDI CATES NEXT ELEMENT MJUST SE CHARACTER
* CODE X' F2' - | NDI CATES NO MORE ELEMENTS TO BE ACCEPTED

R R R b bk Sk R R R R I b Sk kR R R R b b R Rk Sk Sk b b b S R R R R S b b b b ik S S S R Ik kI S

ENTRY - SAVE RETURN ADDRESS AND CHECK ENABLED STATUS

¥k k% X E 3k ¥ X X %k X X X X X X X %

FZX380 ST FZX440+@DP1(, @BR) , GA\RR SET RETURN BRANCH ADDRESS
FZX390 JC  FZX440, *-* GO RETURN | F SPEC RTN DI SABLED
*
CHECK CURRENT SPECI FI CATI ON CODE FOR | NDI CATI ON OR ADDI Tl ONAL
REQUI RED DATA ELEMENT(S) OBEYI NG SPECI FI ED DATA TYPE - SPEC CODE
FORVAT |S THAT OF A 1-BYTE COUNT WATH BI'T O | NDI CATI NG THE TYPE
OF ELEMENT BEI NG SPECI FI ED: 0 - ARI THVETI C,

1 - CHARACTER

* X %k % X X

FZX400 SLC FZXDTC(, @R), FZX4B1(B@.CXX, @R) DECR CODE ELEMENT COUNT
JNM  FZX430 GO SET TYPE | NDI CATOR FOR CURR
* SPEC | F COUNT NOT LESS THAN 0

CURRENT SPECI FI CATI ON CODE DEPLETED - GET NEXT CCODE TO WORK STACK AND
RESET TYPE | NDI CATOR ACCORDI NGLY

* X ok ¥ X

FZX410 WC  FZXDTC(, @R), *-*(B@Q.CXX) MOVE STACKED CCDE TO WORK AREA
ALC  FZXSTP(, @R), FZX4B1( @CADDR- 1, @BR) | NCREMENT STACK PO NTER
*
Wi FZX430+@) , @R) , FZXERO SET TYPE | NDR ASSUM NG ARI TH
TBN  FZXDTC(, @BR) , FZXDTM TEST SPEC CCDE TYPE BI T AND
JF FZX420 * BRANCH | F ARI THVETI C
Wi FZX430+@) , @R) , FZXER1 SET TYPE I NDR FOR CHAR SPEC
SBF FZXDTC(, @R), FZXDTM SUPPRESS TYPE BIT I N SPEC CODE
*
FZX420 SLC  FZXSTC(, @R), FZX4B1( B@Q.CNN, @R) DECR THE SPEC CODE COUNT
BNM  FZX400(, @R) GO PROCESS NEW SPEC | F VALI D
* | F NO MORE SPECI CATI ON CODES
Wi FZX430+@) , @R) , FZXER2 * SET TYPE | NDR FOR END- OF- DATA

*

* TYPE SPECI FI CATION ROUTINE EXIT - SET TYPE SPEC AND RETURN

*

FZX430 MWWI | $ERRC, *-* SET DATA TYPE SPECI FI CATI ON
*

FZX440 B ok RETURN TO CALLI NG ROUTI NE
*



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 175

620 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2EE6 74 08 F5
2EE9 E2 02 01
2EEC BD 40 00
2EEF DO 81 E9

2EF2 CO 87 0000

ADDR STMT

622
623
624
625
626
627
628
629
630
631
632
633
634
635

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 176

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DATA CHARACTER ' SET' RQOUTI NE - *
* * ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEYT NON- BLANK CHAR  *

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
*

FZX450 ST  FZX470+@PL(, @R), @GRR  SET RETURN BRANCH ADDRESS
*

FZX460 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX460(, @R REPEAT LOOP UNTI L NON- BLANK
*
FZX470 B * o RETURN TO CALLI NG ROUTI NE
*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2EF6 0001

2EF8
2EF9

ADDR STMT

2EF7

2ECO
2EF8

2EF9
0080

0D58

0D59
OO0FF

0D56

637
638
639
640
641

643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 177
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* | NPUT EXECUTI ON ROUTI NE CONSTANTS (4TH VM PAGE) *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZX4B1 DC IL2" 1' Bl NARY | NTEGER +1
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* | NPUT EXECUTI ON ROUTI NE WORK AREAS (4TH VM PAGE) *
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
*

FZXSTP EQU  FZX410+@pOP2 TEMPORARY STACK PO NTER

FZXSTC DS CL( B@Q.CNN) STACKED SPEC CODE COUNTER
*

DATA TYPE CODE WORK AREA
SPEC CCDE DATA TYPE MASK

FZXDTC DS CL( B@Q.CXX)
FZXDTM EQU X 80'
*

ELEMENT TYPE CHECKI NG SW TCH

* CHECK - @BNE, NOCHECK - @NOP
SYNTAX CHECKER ERROR CODE BYTE
SYNTAX CHECKER SPECI AL ERR CCDE

FZXETS EQU | $WRK1-1
*

FZXSER EQU | $WRK1
FZXSEC EQU X FF
*

FZXCNT EQU | $PARM 1 PROCESSED BUFFER ELEMENT COUNT
*

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F00

2E01
2F00

2F00

2F00
2F05

2FO0A
2FOD

2F10
2F14

2F17
2F1A
2F1D
2F20
2F23
2F26

4C
4C

BD

3D
F2

00
00

7D

FO
00

2F00

2F00

15 0D58
3A 0D58

00

0CBC
79

ADDR STMI' SOURCE STATEMENT

662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717

VER 15, MOD 00 31/05/21 PACE 178

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (5TH VM PAGE) -
ELEMENT SYNTAX CHECKI NG ROUTI NE FOR FOLLOW NG DATA TYPES -
* ARI THVETI C CONSTANTS (I, F, E FORVATS)
* BASI C | NTERNAL CONSTANTS
* CHARACTER CONSTANTS

| NPUT -
* | $ERRC

*
*
*
*
*
*
*
SET TO X' FO' FOR EXPECTED ARI THVETI C CONSTANT *
SET TO X' F1' FOR EXPECTED CHARACTER CONSTANT *
SET TO @NE WHEN CONSTANT TYPE IS TO BE CHECKED *
*
*
*
*
*
*
*
*
*

* FZXETS

SET TO @OP WHEN CONSTANT TYPE NOT TO BE CHECKED
FZXSER - | NI TI ALI ZED TO CODE | @GNERR ( X 00')
* REGQ STER @XR - REFERENCES 1ST CHARACTER OF CONSTANT

QJTPUT -
* FZXSER - SET TO CODE X FF' VWHEN SYNTAX/ TYPE ERROR OCCURS

* REGQ STER @XR - REFERENCES DELI M TER | MVEDI ATELY FOLLOW NG
CONSTANT WHEN NO SYNTAX/ TYPE ERROR HAS BEEN ENCOUNTERED

IR b bk Sk R R R R b bk R R R R R b b R R Ik S b b b b Sk R R SRR R S b b b Sk b b S R S Rk Ik Sk kS

E B I R T R R R

* ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE (5TH VM PACE)

*

*FZXP5B VPAGE 0O SET 5TH PAGE ADDRESSABLI TY

ORG *,256,0 SET STARTI NG ADDRESS
FZXP5B EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FZXP5B RESET STARTI NG ADDRESS
*** END OF EXPANSI ON ***

*

* ELEMENT SYNTAX CHECKER ENTRY - | NI TI ALl ZE DATA TYPE CHECKI NG

*

FZX500 WC  FZX510+@Y , @R), FZXETS(1) SET AR THVETI C TYPE CHECKI NG
M/C  FzZX540+@) , @R), FZXETS(1) SET CHARACTER TYPE CHECKI NG

¥ % X

TEST FOR CHARACTER CONSTANT PROCESSI NG

CLI B@CHAR(, @XR) , B@QUO | F 1ST CHARACTER I'S SI NGLE QUOTE
JE FZX530 * GO PERFORM CHAR CONSTANT CHECK

ARI THMVETI C CONSTANT ASSUMED - PERFORM ARI THMVETI C TYPE CHECK

¥

CLI | $ERRC, FZXERO | F ARI TH CONSTANT NOT EXPECTED
FZX510 JC FZX590, *-* * GO EXIT ON DATA TYPE ERRCR -
* * TEST |I'S DI SABLED FOR GET( CARD)
*
* ARI THMVETI C CONSTANT ALLOWABLE - TEST FOR NUMERI C OR | NTERNAL
*
CLI B@HAR(, @XR) , B@PLUS | F 1ST CHARACTER IS PLUS SI GN
JE FZX520 * BRANCH TO GET NEXT CHARACTER
CLI B@CHAR(, @XR) , B@ NS | F 1ST CHARACTER IS M NUS SI GN
FZX520 BE FZX610(, @R) * LINK TO GET NEXT DATA CHAR

CLI B@CHAR(, @XR) , B@ CON | F | NTERNAL CONSTANT | DENTI FI ER
JE FZX560 * FOUND, GO TEST REST OF SYMBCL



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 179
718 *

719 R R b S b S 6 I S R b I S I b S A S S R S S S S R R S S bk S R S R S S I S b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F29 76 02 A9

2F2C Q0 87 12B1
2F30 3000

2F32 F2 87 5F

ADDR STMT

2F31

721
7122
723
724
725
726
727
728
729
730
731
732
733
734

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 180
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* NUMERI C CONSTANT SYNTAX CHECKI NG *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* CALL SYNTAX CHECKER FOR ASSUMED NUMERI C CONSTANT

*

A FZXSML(, @R) , @GXR DECREMENT THE DATA PO NTER

*
B | $CALL LI NK TO SYNTAX CHECK ASSUMED
DC AL ( @/ADDR) ( FZX650) * NUMERI C ARI THVETI C CONSTANT
*
J FZX600 GO RETURN TO CALLI NG ROUTI NE
*
E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F35
2F39

2F3C
2F3F
2F42
2F45
2F48
2F4B
2FAE
2F51

2F54
2F57
2F5A

3D

F1

0CBC
54

ADDR STMT

736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 181

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* CHARACTER CONSTANT SYNTAX CHECKI NG *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

* PERFORM CHARACTER TYPE CHECK

*

FZX530 CLI | $ERRC, FZXERL | F CHAR CONSTANT NOT EXPECTED
FZX540 JC  FZX590, *- * * @0 EXIT ON DATA TYPE ERRCR -

* * TEST |'S DI SABLED FOR GET( CARD)

*

* CHARACTER CONSTANT ALLOMBLE - CHECK SYNTAX VALIDI TY

*

FZX550 LA  @1(, @R, @R | NCREMENT THE DATA PO NTER

CLI  B@HAR(, @R), B@GCOST | F PRENATURE DATA TERM NATI ON
JE  FZX590 * GO SET SYNTAX ERROR AND RETURN
CLI  B@HAR(, @R), B@QUO | F CHARACTER |'S NOT A QUOTE
BNE  FZX550(, @R) * BRANCH TO CONTI NUE SCAN LOOP
LA  @l(, @R, @R | NCREMENT THE DATA POl NTER
CLI  B@HAR(, @R), B@QUO | F QUOTE PAIR |'S | NDI CATED
BE  FZX550(, @R) * BRANCH TO CONTI NUE SCAN LOOP
* * ELSE LAST QUOTE ENDS CONSTANT
CLI  B@HAR(, @R) , B@BLNK | F BLANK CHAR AFTER CORSTANT
BE  FZX610(, @R * LINK TO GET ELEMENT DELI M TER
J FZX600 GO RETURN TO CALLI NG ROUTI NE
*
kkhkhkkhkkhkhkkhhkkhhhkhhkhdhhkhhhkhhkhhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhkhhkhhkhdhhkkhhkhkkhhkkikkhkkhhkkhkkhxkk*%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 182
763 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
764 * | NTERNAL CONSTANT SYNTAX CHECKI NG *
765 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
766 *
767 * MOVE | NTERNAL, CONSTANT SYMBOL TO WORK AREA
768 *
2F5D 5F 03 B9 B9 769 FZX560 SLC  FzZXI OW, @R), FZXI O FZXI CL, @R) CLEAR AREA TO BI NARY 0' S
770 *
2F61 DO 87 98 771 FZX570 B FZX610(, @R) LI NK TO GET NEXT DATA CHARACTER
2F64 BD Cl 00 772 CLI  B@HAR(, @R), BQETA |F CHAR NOT A LETTER ORDIG T
2F67 F2 82 11 773 JL FZX580 * GO TEST FOR SYMBOL VALI DI TY
2F6A 5C 02 B9 B8 774 M/C  FZXI OW, @R), FZXI OW 1(FZXI CL-1, @R) SH FT SYMBOL RI GHT
2F6E 6C 00 B6 00 775 M/C  FzZXI CC(, @R), B@HAR(1, @R) MOVE NEW CHAR | NTO WORK AREA
2F72 7D 00 B9 776 CLI  FzZXI CR(, @R), @ERO | F SYMBOL WORK AREA NOT FI LLED
2F75 DO 81 61 777 BE  FzX570(, @R) * LOOP TO GET NEXT SYMBOL CHAR
2F78 DO 87 98 778 B FZX610(, @BR) * ELSE LI NK TO GET DELI M TER
779 *
780 * CHECK | NTERNAL CONSTANT SYMBOL FOR VALI D SYNTAX
781 *
2F7B 5D 03 B9 AD 782 FZX580 CLC FZXI CW, @R), FZXI EX(FZXICL, @R) |F SYMBOL IS &E
2F7F F2 81 12 783 JE  FZX600 * "GO RETURN TO CALLER
2F82 5D 03 B9 Bl 784 CLC FZXIOW, @R), FZXI Pl (FZXICL, @R) |F SYMBOL IS &P
2F86 F2 81 OB 785 JE  FZX600 * "GO RETURN TO CALLER
2F89 5D 03 B9 B5 786 CLC FZXI OW, @R), FZXI S2(FZXI CL, @R) |F SYMBOL | S &SQR?
2F8D F2 81 04 787 JE  FZX600 * "GO RETURN TO CALLER
788 *
789 * EXIT - SET ERROR CONDI TI ON CODE | F | NVALI D SYNTAX OR TYPE ENCOUNTERED
790 *
2F90 3C FF 0D59 791 FZX590 MVI  FZXSER, FZXSEC SET ERROR CODE FOR | NVALI DI TY
792 *
2F94 CO 87 12D3 793 FZX600 B | SRTRN RETURN TO CALLI NG ROUTI NE
794 *

795 khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2F98 74 08 A7
2F9B E2 02 01
2F9E BD 40 00
2FA1 DO 81 9B

2FA4 CO 87 0000

ADDR STMT

797
798
799
800
801
802
803
804
805
806
807
808
809
810

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 183

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DATA CHARACTER ' GET' RQOUTI NE - *
* * ADVANCES DATA BUFFER PO NTER (REG @XR TO NEXT NON- BLANK CHAR *

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
*

FZX610 ST  FZX630+@FPL(, @R), @GRR  SET RETURN BRANCH ADDRESS
*

FZX620 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX620(, @R REPEAT LOOP UNTI L NON- BLANK
*
FZX630 B * o RETURN TO CALLI NG ROUTI NE
*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

2FA8 FFFF

2FAA C5
2FAB 000000

2FAE CODv
2FBO 0000

2FB2 F2D9D8E2

2FB6

ADDR

2FA9
0004

2FAA
2FAD

2FAF
2FB1

2FB5

2FB6
2FB9
2FB9

STMI

812
813
814
815
816
817
818
819
820
821
822
823
824
825
826

828
829
830
831
832
833
834
835
836

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 184
ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* | NPUT EXECUTI ON ROUTI NE CONSTANTS (5TH VM PAGE) *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
FZX5ML DC IL2" -1 Bl NARY | NTEGER -1
*
FZXICL EQU 4 LENGTH OF I NT CON TEST SYMBCL
*
DC CL1' E TEST SYMBOL FOR &E
FZXI EX DC XL( FzZXI CL-1)' 00 SYMBOL CONSTANT FI LLER
*
DC CL2' | P TEST SYMBOL FOR &PI
FZXI PI DC XL( FzZXI CL-2) ' 00 SYMBOL CONSTANT FI LLER
*

FZXI S2 DC CL4' 2RQS TEST SYMBOL FOR &SQR2

IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R
* | NPUT EXECUTI ON ROUTI NE WORK AREAS (5TH VM PAGE) *
khkhkhkhkhkhkhhhkhdhddhhhhddhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%
*

FZXICC EQU  * CURR | NTERNAL CON SYMBOL CHAR
FZXI CW DS CL(FzZXI CL) | NTERNAL SYMBOL WORK AREA

FZXICR EQU  FZXI CW SYMBOL WORK AREA RI GHT BYTE ADDR
*

khkhkkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxx**ddddxdx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3000

2F01
3000

3000

3000
3004
3007
300A

5C 01 EA E4
7C 80 30
7C 87 49
7C 87 BO

ADDR STMI' SOURCE STATEMENT

3000

3000

838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870

VER 15, MOD 00 31/05/21 PACE 185

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (6TH VM PAGE)
ELEMENT SYNTAX CHECKI NG ROUTI NE FOR NUMERI C ARI THVETI C CONSTANTS

*
*
*
| NPUT - *
* FZXSER - I NITIALI ZED TO CODE | @GNERR (X 00") *

* REGQ STER @XR - REFERENCES CHARACTER PRECEDI NG 1ST NON- SI GN CHAR *
*

*

*

*

*

*

QUTPUT -
* FZXSER - SET TO CODE X' FF' VWHEN SYNTAX ERRCR |'S FOUND
* REGQ STER @XR - REFERENCES DELI M TER | MVEDI ATELY FOLLOW NG
CONSTANT WHEN NO SYNTAX ERROR HAS BEEN ENCOUNTERED

khkhkkhhkhkdhhhhdhhddhdhhhddhdddddddhhddrdhddddddhhddrdddddddddhddrddddddddddrxxdddix*

¥ % 3k ¥ X X %k X X X X X X X F

ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI NE (6TH VM PAGE)

*FZXP6B VPAGE 0O SET 6TH PAGE ADDRESSABI LI TY

ORG *,256,0 SET STARTI NG ADDRESS
FZXP6B EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FZXP6B RESET STARTI NG ADDRESS
*** END OF EXPANSI ON ***

*

* ENTRY - I NI TI ALI ZE FOR NUMERI C CONSTANT SYNTAX CHECKI NG

*

FZX650 MVC  EZXXCT(, @R) , FZXXZR(FZXXCL, @R) SET ' ZERO EXPONENT COUNT

Wi FZX690+@Q , @BR) , @GNOP SET CONSTANT FRACTI ON SW TCH ON
\v FZX720+@Q , @BR) , @JCB SET CONSTANT DIA@ T SWTCH OFF
Wi FZX800+@Y , @BR) , @JCB SET MANTI SSA ZERO SW TCH ON

*
khkhkkhkhkhkhhhhkhdhddhhhhdrhddddddhhdhdrdhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

300D
3010
3013

3016
3019

301C
3020
3023

3026
3029
302C

302F
3032
3036
3039
303C

303F

3042
3045

3048

BD
F2

F2
SF

F2

7C

88

F2

87

82

87

01

02

4B
87

80

87
02

00

oD
10

00
07

04

2F
09

BO

42

75

E2

E2

ADDR STMT

872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 186

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* NUMERI C CONSTANT MANTI SSA SYNTAX CHECKI NG *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* | NCREMENT PAST | NSI GNI FI CANT LEADI NG ZERGCS

*

FZX660 B FZX830( , @R) LI NK TO GET NEXT DATA CHARACTER
BE FZX660(, @R) LOOP | F CHARACTER | S DECM. ZERO
JL FZX680 BRANCH | F CHARACTER NOT DECI MAL

*

* PROCESS | NTEGER DI G TS - | NCREMENT EXPONENT COUNT FOR EACH DIG T

*

FZX670 MI FZX690+@) , @GBR) , @QJCB
VI FZX800+@Y , @BR) , @NOP

*

FZX675 ALC  FZXXCT(, @R), FZX6B1( FZXXCL, @R) | NCREMENT EXPONENT COUNT
B FZX830(, @R) LINK TO GET NEXT DATA CHARACTER
BNL  FZX675(, @R) LOOP | F CHARACTER | S A DECI MAL

SET CONSTANT FRACTI ON SW TCH OFF
SET MANTI SSA ZERO SW TCH OFF

*

* TEST FOR A DECI MAL PO NT OR MANTI SSA DELI M TER
*
FZX680 CLI  B@HAR(, @R), B@PNT
JNE  FZX720
J FZX700

| F CHARACTER NOT A DECI MAL PO NT
* GO CHECK FOR AT LEAST 1 DG T
* ELSE SKI P TO TEST FRACTI ONALS

PROCESS LEADI NG FRACTI ONAL ZERCS - DECREMENT EXPONENT COUNT FOR
EACH ZERO VWHEN CONSTANT CONTAI NS NO SI GNI FI CANT | NTEGER DI A TS

E I I

FZX690 JC  FZX700, *- * BRANCH | F ANY | NTEGER COVPONENT
SLC  FZXXCT(, @R), FZX6B1( FZXXCL, @R) DECREMENT EXPONENT COUNT

FZX700 B FZX830( , @R) LI NK TO SET NEXT DATA CHARACTER
BE FZX690(, @R) LOOP | F CHARACTER | S DECM. ZERO
JL FZX720 BRANCH | F CHARACTER NOT DECI MAL

| NCREMENT PAST TRAI LI NG FRACTI ONAL DI G TS

WI FZX800+@Y , @R) , @GNOP

FZX710 B FZX830(, @R)
BNL  FzX710(, @R)

* X

SET MANTI SSA ZERO SW TCH OFF

LI NK TO GET NEXT DATA CHARACTER
LOOP | F CHARACTER | S A DECI MAL

*

* TEST FOR NO MANTI SSA DIG@ TS (AN ERROR CONDI TI ON)

*

FZX720 JC FZX810, *-* BRANCH | F NO 401$$A DIG TS
*

IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 187

919 khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

920 * NUMERI C CONSTANT EXPONENT SYNTAX CHECKI NG *

921 khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

923 * TEST FOR E- FORVAT SPECI FI CATI ON

B@CHAR(, @XR) , B@XPC | F NO E- FORVAT SPECI FI CATI ON
FZX800 * BRANCH TO TEST VALUE MAGNI TUDE

ESTABLI SH THE EXPONENT SI GN

FZX780+@Y) , @R) , @GNOP
FZX830(, @BR)

B@CHAR(, @XR) , B@LUS

SET PGOSI TI VE EXPONENT STATUS
LI NK TO GET NEXT DATA CHARACTER
| F EXPONENT PLUS SI GN SPECI FI ED

FZX730 * SKIP TO GET THE NEXT CHARACTER
B@HAR(, @R) , B@ NS |F EXP M NUS SI GN NOT SPEC! FI ED
FZX740 * SO PROCESS EXPONENT DI Gl TS

* ELSE SET NEGATI VE EXP STATUS
LINK TO GET CHARACTER AFTER S| GN

FZX780+@Y , @R) , @QJCB
FZX830(, @BR)

FOR NO EXPONENT DI G TS (AN ERROR CONDI TI ON)

B@HAR(, @R) , B@ECD | F NO EXPONENT DI G T FOUND
FZX810 * BRANCH TO SET SYNTAX ERRCR

ESTABLI SH EXPONENT DI G T(S) FOR CONVERSI ON TO Bl NARY

FZX6DX( FZXDXL, @R) , B@CHAR( 1, @XR) SAVE 1ST EXPONENT DIG T
FZX830(, @R) LI NK TO GET NEXT DATA CHARACTR
FZX750 BRANCH | F CHAR NOT A DECI MAL
FZX6DX- 1(, @BR) , FZX6DX( 1, @R) SHI FT 1ST EXPONENT DIGA T AND
FZX6DX(, @R), B@CHAR(1, @XR) * STORE NEWDIG T IN UNITS PCS
FZX830(, @R) LINK TO GET CHAR AFTER EXPONENT

953 * CONVERT EXPONENT DECI MAL DI G TS TO Bl NARY

FZX6DX(, @R) , B@ZPOS SUPPRESS UNI TS DIGA@ T ZONE BI TS
FZX6DX- 1(, @BR) , B@ZPOS SUPPRESS TENS DIA@ T ZONE BI TS
FZX6DX- 1(, @BR) , FZX6DX- 1(1, @R) DOUBLE TENS DIG T FCOR 2X
FZX6DX(, @R) , FZX6DX- 1( 1, @R) ADD 2 X TM TO 1. NI TS PCS
FZX6DX- 1(, @BR) , FZX6DX- 1(1, @R) DOUBLE TENS DIG T FCR 4X
FZX6DX- 1(, @BR) , FZX6DX- 1(1, @R) DOUBLE TENS DIG T FCR 8X
FZX6DX(, @R) , FZX6DX- 1( 1, @R) ADD | 1 ?T\'S 101441T$ PO5
FZX6DX- 1(, @BR) , @ERO ZERO TO FORM 2- BYTE BI NARY NO.

964 * MODI FY EXPONENT COUNT W TH SPECI FI ED EXPONENT

922 *

924 *
304B BD C5 00 925 CLI
304E F2 01 5E 926 JNE

927 *

928 * E- FORMAT -

929 *
3051 7C 80 A2 930 \v
3054 DO 87 C8 931 B
3057 BD 4E 00 932 CLI
305A F2 81 09 933 JE
305D BD 60 00 934 CLI
3060 F2 01 06 935 JNE
3063 7C 87 A2 936 \v
3066 DO 87 C8 937 FZX730 B

938 *

939 * TEST

940 *
3069 BD FO 00 941 FZX740 CLI
306C F2 82 51 942 JL

943 *

944 *

945 *
306F 64 10 EC 00 946 ZAZ
3073 DO 87 C8 947 B
3076 F2 82 0B 948 JL
3079 5C 00 EB EC 949 wC
307D 6C 00 EC 00 950 wC
3081 DO 87 C8 951 B

952 *

954 *
3084 7B FO EC 955 FZX750 SBF
3087 7B FO EB 956 SBF
308A 5E 00 EB EB 957 ALC
308E 5E 00 EC EB 958 ALC
3092 5E 00 EB EB 959 ALC
3096 5E 00 EB EB 960 ALC
309A 5E 00 EC EB 961 ALC
309E 7C 00 EB 962 Wi

963 *

965 *
30A1 F2 00 O7 966 FZX780 JC
30A4 5E 01 02 EC 967 ALC
30A8 F2 87 04 968 J
30AB 5F 01 EA EC 969 FZX790 SLC

970 *

FZX790, * - * BRANCH | F SPEC EXP | S NEGATI VE
FZXXCL(, @R) , FZX6BX( FZXXCL, @R) ADD SPECI FI ED EXPONENT
FZX800 * TO COUNT AND GO TEST RANGE

FZXXCT(, @R) , FZX6BX( FZXXCL, @R) SUBTRACT SPEC EXPONENT

971 * TEST FOR ZERO MANTI SSA - BYPASS CONSTANT RANGE ERROR CHECK WHEN
972 * MANTI SSA | S ZERO, SI NCE EXPONENT W LL ALWAYS SE SET TO E-98

973 *
30AF F2 00 12 974 FZX800

JC

FZX820, *-* BRANCH | F MANTI SSA | S ZERO



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

30B2 5D 01 EA E6
30B6 F2 84 07
30B9 5D 01 EA E8
30BD F2 02 04

30C0 3C FF 0D59
304 CO 87 1203

ADDR STMI' SOURCE STATEMENT

975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990

E I I

VER 15, MOD 00 31/05/21 PACE 188

TEST FOR CONSTANT RANGE ERROR - COMBI NED EXPONENT MUST FALL W THI N

RANGE (128-98) TO (128+99) ... 'ZERO EXPONENT IS 128
CLC  FZXXCT(, @R), FZXXHl ( FZXXCL, @R) | F EXPONENT EXCEEDS HI GH
JH  FzX810 * BOUNDARY, GO EXI T ON ERRCR
CLC  FZXXCT(, @R), FZXXLO( FZXXCL, @R) | F EXPONENT NOT LESS THAN
JNL  FZX820 * "LOW BOUNDARY, RETURN TO CALLER

*

* BEXIT - SET

*

FZX810 MWI
*

FZX820 B

*

ERROR CODE | F | NVALI D SYNTAX ENCOUNTERED
FZXSER, FZXSEC SET ERROR CCDE FOR | NVALI DI TY
| $RTRN RETURN TO CALLI NG ROUTI NE

IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

30C8

30CB
30CE
30D1

30D4
30D7
30DA

300D

08
02
81
FO
80
87

EO
01

00
49
0000

ADDR STMT

992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 189

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DATA CHARACTER ' GET' RQOUTI NE - *
* * ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEXT NON- BLANK CHAR  *
* * SETS PSR DEPENDI NG ON CHARACTER TYPE - *
* * LOW - NON-DECI MAL CHARACTER *
* * EQUAL - DECI MAL ZERO CHARACTER *
* *HGH - DECMAL DIGA T OTHER THAN ZERO *
* * SETS CONSTANT DIG@ T SWTCH ON WHEN DI G T ENCOUNTERED *
E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
*

FZX830 ST FZX850+@DP1(, @BR) , @GA\RR SET RETURN BRANCH ADDRESS

*

| NCR DATA CHARACTER PO NTER
TEST FOR A BLANK CHARACTER

FZX840 LA  @1(, @R, @R
CLI  B@HAR(, @R), B@LNK

BE  FzX840(, @R REPEAT LOOP UNTI L NON- BLANK
*
CLI  B@HAR(, @R), B@ECD | F CHARACTER NOT A DECIMAL DIG T
JL FZX850 * GO RETURN TO CALLI NG ROUTI NE
M/ FZX720+@X , @R) , @NOP * ELSE SET CONSTANT DIGI T SW ON
*
FZX850 B * o RETURN TO CALLMS MANE
*
R R R b b b S S b S S S S S S S S I i S I S b S S b S S S S S b b I S S b S S b b S b b b S S S b b I b b b S S b b S b b b b b b b b



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

30E1 0001

30E3 0180
30E5 O1E3
30E/7 O11E

30E9

30EB

ADDR

30E2

0002
30E4
30E6
30E8

30EA

0002
30EC
30EC

ROUTI NE

STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 190

1016 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1017 * 1 NPUT EXECUTI ON ROUTI NE CONSTANTS (6TH VM PAGE) *
1018 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
1019 ~*

1020 FZX6B1 DC IL2" 1' Bl NARY | NTEGER +1

1021 *

1022 FZXXCL EQU 2 LENGTH OF EXPONENT TEST COUNT
1023 FZXXZR DC AL( FZXXCL) ( 256+B@NXZR) TEST NORM EXPONENT - ZERO

1024 FZXXH DC AL( FZXXCL) ( 256+B@\XHI ) TEST NORM EXPONENT - MAXI MUM
1025 FZXXLO DC AL( FZXXCL) ( 256+B@NXLO) TEST NORM EXPONENT - M NI MUM
1027 E R R S S S S S S S I S S S S S I b S I S S b S S S I S b S I S S S S I b S S b S O
1028 * | NPUT EXECUTI ON ROUTI NE WOTK AREAS (6TH VM PAGE) *
1029 E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S
1030 *

1031 FZXXCT DS CL( FZXXCL) EXPONENT TEST COUNT AREA

1032 *

1033 FZXDXL EQU 2 LENGTH OF MAX DECI NAL EXPONENT
1034 FZX6DX DS CL( FZXDXL) DECI MAL EXPONENT WORK AREA

1035
1036
1037

FZX6BX EQU  FZX6DX Bl NARY SPECI FI ED EXPONENT
*

IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3100

3001
3100

3100

ADDR STMT

3100

3100

1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 191

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (7TH VM PAGE) -
ELEMENT CONVERSI ON ROUTI NE FOR FOLLOW NG DATA TYPES -
* ARI THVETI C CONSTANTS (I, F, E FORVATS)
* BASI C | NTERNAL CONSTANTS
* CHARACTER CONSTANTS

*
*
*
*
*
*
| NPUT - *
* REGQ STER @XR - REFERENCES LEFTMOST BYTE OF FULL PAGE BUFFER *

* DATA PO NTER LOCATED IN LAST 2 BYTES OF BUFFER - PO NTER *
REFERENCES CHARACTER PRECEDI NG 1ST CHARACTER OF CONSTANT. *
*

*

*

*

*

*

*

*

QUTPUT -
* CONVERTED ELEMENT STACKED BEGQ NNI NG AT | $STAK - STACKED DATA
FORVAT IS PACKED FLOATI NG PO NT (CURRENT PRECI SION) OR
19- BYTE CHARACTER ELEMENT.
* REGQ STER @XR - REFERENCES DELI M TER FOLLOW NG CONVERTED CON.
* DATA PO NTER | N BUFFER UPDATED TO REFERENCE THE CON DELI M TER

IR b bk Sk R R R R b bk R R R R R b b R R Ik S b b b b Sk R R SRR R S b b b Sk b b S R S Rk Ik Sk kS

ESTABLI SS ADDRESSABI LI TY FOR | NPUT ROUTI NE 7TH VM PAGE

b R R T R R R SR T R R

*FZXP7B VPAGE 0O SET 7TH PAGE ADDRESSABI LI TY
ORG *,256,0 SET STARTI NG ADDRESS
FZXP7B EQU  * START OF PROGRAM CODI NG
ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG FZXP7B RESET STARTI NG ADDRESS
*** END OF EXPANSI ON ***

*
khkhkhkhkhkhkhhhdhdhddhhhhdhddddddhhdddhdddddddhhdrddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3100
3103
3106

3109
310C

310F
3112
3115
3118
311B
311E
3121

3124
3127
312A

74

02
87

7D

B7
BF

00

ADDR STMT

3100

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 192

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* ELEMENT CONVERSI ON ENTRY - ACCESS 1ST CHARACTER OF CONSTANT *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZXCNV EQU  * | NPUT DATA CONVERSI ON ENTRT PT
*

FZX860 ST  FZX906+@P1(, @R), @R SAVE OUFF1R LEFT BYTE CORE CDR
L FZXBPT(, @R) , @R LOAD THE BUFFER DATA POl NTER
B FZX910(, @R) LINK TO GET NUT DATA CHARACTER
*
* TEST FOR CHARACTER CONSTANT PROCESSI NG
*
CLI  B@HAR(, @R), B@QO | F 1ST CHARACTER |'S SI NGLE COTE
JE  FZX873 * GO PERFORM CHAR CON CONVERS| ON
*
* TEST FOR NUMERI C OR | NTERNAL AR THVETI C CONSTANT - PERFORM S| GN
* PROCESSI NG FOR THE POSSI BLE | NTERNAL CONSTANT SYMBOL
*
ST  FZX870+@P1(, @R, @R SAVE CON 1ST CHI M | N CASE OF NUM
M/ FZXI CB-1(, @R), B@LUS SET POSI TI VE | NTERNAL CON | NDR
CLI  B@HAR(, @R), B@LUS | F 1ST CHARACTER IS PLUS SI GN
JE  FZX863 * BRANCH TO GET NEXT CHARACTER
CLI  B@HAR(, @R), B@ NS | F 1ST CHARACTER NOT M NUS
JNE  FZX866 * BRANCH TO TEST CONSTANT TYPE
M/ FZXI CB-1(, @R), B@1 NS * ELSE SET NEG | NTERNAL CON | NDR
*
FZX863 B FZX910(, @R) LI NK TO GET NEXT DATA CHARACTER
FZX866 CLI  B@HAR(, @R), B@ CON | F | NTERNAL CONSTANT | DENTI FI ER
JE  FZX893 * FOUND, GO TEST REST OF SYMBOL
*
R R b b b L S S S S b S S R S S R I S b S i S b S S S S R S b S b R S S S



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

312D C2 01 0000

3131 CO 87 12B1
3135 3200

3137 F2 87 7A

ADDR STMI' SOURCE STATEMENT

3136

1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117

VER 15, MOD 00 31/05/21 PACE 193

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* NUMERI C ARI THVETI C CONSTANT CONVERSI ON *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* CALL FLOATI NG PO NT CONVERSI ON/ STACKI NS ROUTI NE

*

EZX87O LA *-* @R LOAD CADDR OF CONSTANT 1ST CHAR
B | $CALL LI NK TO CONVERT AND STACK THE

X DC AL ( @/ADDR) ( FZX920) * CONSTANT AS PACKED FLOATI NG PT
J FZX906 GO EXI'T CONVERSI ON ROUTI NE



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

313A
313D
3141

3144
3147
314A
314D
3150
3153

3156
3159

315C
3160
3164
3168

316B
316E

3171
3174
3178
317C
3180

7D

SE
SE

74
9C
F2

40

El E2
62

00
BF

7F
OD4E
12 E1
0000
31

ADDR STMT

1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 194

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S

* CHARACTER CONSTANT CONVERSI ON AND STACKI NG *

ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S

*

* | NI TI ALI ZE THE CONSTANT BUCKET FOR CHARACTER PROCESSI NG

*

FZX873 M FZXSTS(, @R) , B@TYP SET BUCKET STATUS FOR CHAR CON
M/C  FZXCRR(, @R) , FZXBLK(| @ CRF, @R) BLANK THE CHAR DATA FI ELD
M/ FZX883+@1l(, @BR), FZXCRL- FZXP7B | NI TLZ CHAR DATA FLD DI SP

*

* ACCESS NEXT CHARACTER - TEST FOR PAI RED QUOTES OR END OF CONSTANT
*
FZX876 LA @1(, @XR), @R

CLI B@CHAR(, @XR) , B@QUO

| NCREMENT THE DATA PO NTER
| F CNARACTER IS NOT' A QUOTE

JNE  FZX880 * BRANCH TO PROCESS CHARACTER
LA @1(, @XR), @R | NCREMENT THE DATA PO NTER
CLI B@HAR(, @XR) , B@QUO | F QUOTE PAI R NOT SPECI FI ED GO
JNE  FZX886 * EXECUTE END OF CONSTANT RTN
*
* PROCESS THE DATA CHARACTER - STORE | N CONSTANT BUCKET WHEN BUCKET
* |'S NOT FILLED, OTHERW SE DI SREGARD THE CHARACTER.
*
FZX880 CLI FZX883+@D1(, @R), FZXCRR- FZXP7B | F BUCKET ALREADY FI LLED

BH FZX876(, @R) | T BYPASS CHAR AND GO PROC NEXT

*
ALC  FZXSTS(, @R), FZX7B1( 1, @R) | NCREVMENT STATUS BYTE COUNTER
FZX883 MWC *-*(, @R), B@HAR(1, @XR) MOVE CURRENT CHARACTER TO BUCKET
ALC FZX883+@1(, @R), FZX7B1( 1, @R) | NCREMENT BUCKET PO NTER
B FZX876(, @R) BRANCH TO PROCESS NEXT CHARACTER

*

* END OR CONSTANT - ACCESS DELI M TER FOLLOA NG CONSTANT

*

FZX886 CLI B@CHAR(, @XR) , B@LNK
BE FZX910(, @BR)

| F BLANK AFTER CONSTANT
* LINK TO GET ELEMENT DELI METER

*

* MOVE CONVERTED CONSTANT TO THE RUN-TI ME STACK
*
ST FZX890+@DP1(, @BR) , @R SAVE THE DELI METER CORE ADDRESS
L | $STAK, @XR LOAD THE RUN-TI ME STACK PO NTER
MWC | @QCRV-1(, @XR), FZXCRR(| Q.CRV, @BR) STACK THE CHAR CONSTANT
FZX890 LA *-* @R RELOAD THE DELI METER CORE ADDR
J FZX906 GO EXIT THE CONVERSI ON ROUTI NE

*
khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhdhddhddddddhhdddhddddddhdhdrdrddddddddddxx**dddddx%x%



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3183
3186
318A

318D
3190
3193
3197

319A
319F
31A3

31A7
31AB
31AE
31B1

31B4
31B8

31BB

2C
218

8588

01
02

87

04
DO 01
90

144A 03
OD4E
0B50

0000
FF

1203

ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 195
1164 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
1165 * | NTERNAL ARl THVETI C CONSTANT STACKI NG
1166 R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
1167 *
1168 * | NTERNAL CONSTANT BUCKET CONSI STS OF 2 BYTES, THE 1ST OF WH CH
1169 * CONTAI NS THE CONSTANT S| GN CHARACTER - MOVE 1ST LETTER OF CONSTANT
1170 * SYMBOL TO THE 2ND BUCKET BYTE
1171 *
1172 FZX893 B FZX910(, @R) LINK TO GET 1ST SYMBOL LETTER
1173 M/C  FzXI CB(, @R), B@HAR(1, @R) MOVE 1ST LETTER TO THE BUCKET
1174 ST FZX900+@FP1(, @R), @R SAVE CURRENT CHARACTER CORE ADDR
1175 *
1176 * SEARCH THE | NTERNAL CONSTANT SYMBOL TABLE FOR MATCH W TH BUCKET
1177 *
1178 LA FZXICT-FZXI TL(, @R), @R LOAD SYMBOL TABLE BASE ADDRESS
1179 FZX896 LA  FzXI TL(, @R, @R I NCR TABLE PO NTER TO NEXT ENTRY
1180 CLC  FzXI CB(, @R), FZXI ON(2, @{R) COVPARE BUCKET W TH TBL ENTRY
1181 BNE FzX896(, @®R) CONTI NUE SEARCH | F NO | D MATCN
1182 *
1183 * MATCNI NA ENTRY FOUND - STACK THE | NTERNAL CONSTANT LOCATED 1N
1184 * VI RTUAL MEMORY AT THE ADDRESS SPECI FIED | N THE SYMBOL TABLE
1185 *
1186 M/C | $VADR, FZXI CA( @ADDR, @R) SET PASI NG VI RTUAL ADDR PARAM
1187 L | $STAK, @R LOAD THE RUN- TI ME STACK PO NTER
1188 B | $STCK LI NK TO STACK THE | NTERNAL CON
1189 *
1190 * ACCESS DELI M TER FOLLOWN NG | NTERNAL CONSTANT SYMBOL
1191 *
1192 FZX900 LA  *-*, @R LOAD THE DATA BUFFER PO NTER

1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204

FZX903 B FZX910(, @R) LI NK TO SET NEXT DATA CHARACTER
CLI B@HAR(, @XR) , BA.ETA IF CHAR IS A LETTER OR DIGE T
BNL FZX903(, @R) * LOOP TO SET NEXT CHARACTER

*

* EXIT - SAVE DATA PO NTER AND RETURN TO CALLI NG ROUTI NE
*
FZX906 LA *-*, @R

ST FZXBPT(, @R), @XR

LOAD DATA BUFFER BASE CORE ADDR
STORE DATA PO NTER | N BUFFER
*
B | $RTRN RETURN TO CALLI NG ROUTI NE
*
IR b Sk Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b R Rk Sk b bk ik S R S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

31BF 74 08 CE
31C2 E2 02 01
31C5 BD 40 00
31C8 DO 81 C2

31CB CO 87 0000

ADDR STMT

1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 196

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DATA CHARACTER ' GET' RQOUTI NE - *
* * ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEXT NON- BLANK CHAR  *

khkhkhkhkhkhhhdhdhdhdhdhhhdhdhhddddddhhdddhddddddhhddxdhddddddhddrdrdddddddddrxdxdddddddxx%x
*

FZX910 ST  FZX916+@FPL(, @R), @GRR  SET RETURN BRANCH ADDRESS
*

FZX913 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX913(, @R REPEAT LOOP UNTI L NON- BLANK
*
FZX916 B * o RETURN TO CALLI NG ROUTI NE
*

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

31CF
31E2 40

ADDR

31C4

31CF
31E1
31E2

31CF
3100
31E1

3100

ROUTI NE
STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 197
1221 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1222 * | NPUT EXECUTI ON ROUTI NE CONSTANTS (7TH VM PAGE) *
1223 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
1224 *
1225 FZX7Bl EQU  FZX913+@p1 Bl NARY | NTEGER +1

*
%%%g E R I I S b S I S S S S I S S S S R I S S S S R R S S b S b b S S S S S S
1228 * | NPUT EXECUTI ON ROUTI NE WORK AREAS (7TH VM PAGE) *
1229 E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
1230 *
1231 FZXBKT EQU * CONVERS| ON BUCKET BASE ADDRESS
1232 DS  CL(I @CRV) CONVERSI ON BUCKET AREA
1233 FZXBLK DC  AL1(B@BLNK) BLANK | NI TI ALl ZATI ON CHAR
1234 *
1235 FZXSTS EQU  FZXBKT+l @TAT BUCKET STATUS BYTE ADDRESS
1236 FZXCRL EQU  FZXBKT+l @TAT+1 BUCKET 1ST CHAR FI ELD BYTE ADDR
1237 FZXCRR EQU  FZXBKT+l @CRF BUCKET LAST CHAR FI ELD BYTE ADDR
1238 *
1239 FZXICB EQU  FZXBKT+1 | NTERNAL CONSTANT BUCKET ADDR
1240 *

1241

khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

31E3
31E4
31E5

31E/
31E8
31E9

31EB
31EC
31ED

31EF
31F0
31F1

31F3
31F4
31F5

31F7
31F8
31F9

4E
E2
F500

4E
D7
F505
4E
F50A
60
E2
F50F
60
D7
F514
60

F519

ADDR

0004
0001
0003

31E3

31E3
31E4
31E6

31E/
31E8
31EA

31EB
31EC
31EE

31EF
31F0
31F2

31F3
31F4
31F6

31F7
31F8
31FA

ROUTI NE

STMI' SOURCE STATEMENT

1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277

VER 15, MOD 00 31/05/21 PACE 198

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* | NTERNAL CONSTANT SYMBOL TABLE *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
FZXITL EQU 4 LENGTH OF A SYMBOL TABLE ENTRY
FZXICN EQU 1 DI SP FOR TABLE ENTRY CON SYMBOL
FZXI CA EQU 3 DI SP FOR TABLE ENTRY CON VADDR
*
FZXICT EQU  * SYMBOL TABLE STARTI NG ADDRESS
*

DC  AL1(B@LUS) SI GN | DENTI FI ER FOR +&SQR2

DC  AL1(B@ S2) LETTER | DENTI FI ER FOR &SQR2

DC  AL(@ADDR) (| @ CBA+0*1 @PFV) VI RTUAL ADDR OF +&SQR2
*

DC  AL1(B@LUS) SI GN | DENTI FI ER FOR +&PI

DC  AL1(B@IPI) LETTER | DENTI FI ER FOR &Pl

DC  AL(@ADDR) (| @CBA+1*1 @PFV) VI RTUAL ADDR OF +&P!
*

DC  AL1(B@LUS) SI GN | DENTI FI ER FOR +&E

DC  AL1(B@ EX) LETTER | DENTI FI ER FOR &E

DC  AL(@ADDR) (| @ CBA+2*1 @PFV) VI RTUAL ADDR OF +&E
*

DC  AL1(B@ NS) SI GN | DENTI FI ER FOR - &SQR2

DC  AL1(B@ S2) LETTER | DENTI FI ER FOR &SQR2

DC  AL( @ADDR) (| @ CBA+3*| @PFV) VI RTUAL ADDR OF - &SQR2
*

DC  AL1(B@ NS) SI GN | DENTI FI ER FOR - &Pl

DC  AL1(B@ PI) LETTER | DEV/ F/ ER FOR &Pl

DC  AL( @ADDR) (| @ CBA+4*| @PFV) VI RTUAL ADDR OF - &Pl
*

DC  AL1(B@ NS) SI GN | DENTI FI ER FOR - &E

DC  AL1(B@ EX) LETTER | DENTI FI ER FOR &E

DC  AL(@ADDR) (| @ CBA+5*1 @PFV) VI RTUAL ADDR OF - &E
*
R R I b S S S b S S R b b S S b S S S b S S S I S S b S S S b S R S S b E S b S S b



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3200

3101
3200

3200

3200
3203
3207
320A

7C 80 EA
54 60 F1 E/
7C EB 41
DO 87 BE

ADDR STMT

3200

3200

1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 199

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE (8TH VM PAGE)
ELEMENT CONVERSI ON ROUTI NE FOR NUMERI C ARI TMHETI C CONSTANTS

| NPUT -
* REGQ STER @XR - REFECENCES 1ST CHARACTER OF CONSTANT

QUTPUT -
* CONVERTED VALUE STACKED BEG NNI NG AT | $STAK - STACKED DATA
FORVAT IS PACKED FLOATI NG PO NT ( CURRENT PRECI SI ON)
* REGQ STER @XR - REFERENCES DELI M TER FOLLOW NG CONVERTED CON.

*
*
*
*
*
*
*
*
*
*
R IR b bk Sk Sk Sk R R R Rk Ik Sk S R R R Rk ik Sk I R b S Rk Sk R e b b b b i R R R Rk S

* % 3k X X X 3k X X X X * X X

ESTABLI SH ADDRESSABI LI TY FOR | NPUT ROUTI ME (8TH VM PAGE)

*FZXP8B VPAGE 0 SET 8TH PAGE ADDRESSABI LI TY

ORG *,256,0 SET STARTI NG ADDRESS
FZXP8B EQU  * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 * BOUNDARY ADDRESS

USI NG *, @R SET PAGE BASE ADDRESS

ORG FZXP8B RESET STARTI NG ADDRESS
*** END OF EXPANS|I ON ***

*

* ENTRY - I NI TI ALI ZE FOR NUMERI C CONSTANR CONVERSI ON

*

FZX920 MWI FZXEXP(, @R) , BONXZR SET ZERO FLT PT NORVALI ZED EXP
ZAZ FZXMNR( | @REC, @R) , FZX8D0( 1, @R) ZERO THE VALUE MANTI SSA
Wi FZX950+@D1(, @BR) , FZXMN1- FZXP8B | NI TLZ MANTI SSA CHAR D1SP
B FZX990(, @R) LI NK TO ESTABLI SH MANTI SSA SI GN

* * AND ACCESS 1ST NON- SI GN CHAR

*

E R S Ik S S S S S S S S S S S R I S b S S R kS S S S S S I S S S



ERR

DFPRNT - MATRI X PRI NTER ROUTI NE

LOC OBJECT CODE

320D
3210

3213
3216
3219

321C
321F
3223
3226

3229
322C
322F

3232
3235

3239
323C
323F
3243

3247
324A

324D
3250
3253
3256

3259
325C
325F

BD

883

7D
7B

33
27

8E
F1

ADDR STMT

1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 200

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* NUMERI C CONSTANT MANTI SSA CONVERS| ON *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

* | NCREMENT PAST | NSI GNI FI CANT LEADI NG ZERGCS

*

FZX923 BE  FZX992(, @R) LI NK TO GET NEXT DATA CHARACTER

BE  FZX923(, @R * UNTI L NON-ZERO CHAR |'S FOUND

*

* ASSUME AN | NTEGER COVPONENT TEST FOR FRACTI ONAL COVPONENT ONLY

*

FZX926 MWI FZX943+@Q , @BR) , @GNOP SET FRACTI ON COVPONENT SW COFF
CLI B@CHAR(, @XR) , B@DPNT | F CHARACTER NOT A DECI MAL PO NT
JNE  FZX940 * GO TEST FOR I NTEGER DA TS

*

* FRACTI ONAL COVPONENT ONLY - ADJUST EXPONENT FOR ZEROS AFTER POl NT
*

J FZX933 SKI P TO SET CEAR AFTER POl NT
FZX930 SLC FZXEXP(, @R), FZX8B1(1, @GR) DECREMENT NORMVALI ZED E* PONENT

FZX933 B FZX992(, @R) LINK TO GET NEXT DATA CN&RACTER
BE  FzX930(, @R LOOP I F CHAR IS A DECI MAL ZERO

*

* TEST FOR FRACTI ONAL DI Gl TS WHI CH DO NOT AFFECT EXPONENT

*

FZX936 W  FZX943+@) , @R) , @QCB SET FRACTI ON COVPONENT SW ON

FZX940 CLI  B@HAR(, @R), B@ECD | F NO MORE FRACTI ONAL DI Gl TS
JL FZX956 * GC \WRAP- UP MANTI SSA PROCESSI NG

*

* PROCESS MANTI SSA DIGI TS - STORE DI G TS | N SUCCESSI VE MANTI SSA

* POSI TI ONS UNTI L MANTI SSA BUCKET |'S FI LLED - ADJUST NORMALATED

* EXPONENT FOR S| GNI FI CANT | NTEGER DI G/ TS ONLY.

*

FZX943 JC  FZX946, *- * BRANCH |F DIG T |'S FRACTI ONAL
ALC  FZXEXP(, @®R), FZX8B1(1, @R) | NCREMENT NORMALI ZED EXPONENT

*

FZX946 CLI  FZX950+@1(, @R), FZXMNR- FZXP8B | F BUCKET ALREADY FI LLED
JH  FZX953 * BYPASS DI Gl T AND GO PROC NEXT

FZX950 WC *-*(, @R), B@HAR(1, @R) * ELSE MOVE DIG T TO MANTI SSA

ALC  FZX950+@l(, @R), FZX8B1(1, @R) AND BUVP BUCKET PO NTER

*

FZX953 B FZX992(, @R) LI NK TO GET NEXT DATA CHARACTER
BNL  FZX943(, @R) LOOP IF CHAR IS ADECIMAL DIG T

*

* TEST FOR A DECI MAL PO NT FOLLOW NG SI GNI FI CANT DI G TS

*
CLI  B@HAR(, @R), B@PNT | F CHARACTER NOT A DECI MAL PO NT
JNE  FZX956 * GO WRAP- UP MANTI SSA PROCESSI NG
B FZX992(, @R) LI NK TO GET NEXT DATA CHARACTER
B FZX936(, @R) BRANCH TO PRECESS FRACTI ONALS

*

* TEST MANTI SSA SI GN - MODI FY SI GN ZONE FOR NEGATI VE VALUE

*

FZX956 CLI FZX973+@Q , @BR) , @GNOP | F MANTI SSA SIGN IS POSI Tl VE
JE FZX960 * GO BEG N EXPONENT PROCESSI NG
SBF  FZXSGN(, @R), B@ZPOS- B@ZNEG * ELSE SET NEG MANTI SSA ZONE



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 201

1369 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

3262
3265

3268
326B

326E
3271
3275
3279
327C
327F

3282
3286
328A

328D
3290
3294
3297

329B
329E
32A1
32A4

32A7
32AA
32AE
32B2

32B6
32BA

BD

88

7C
68

F2

SE

01
87

02
87

00

BE

E9
E9 00

71
04

E9 E6
82

E9

TRES

E9

EB
06

F1

B9

OD4E
07 F1
0A85

0000
1203

ADDR STMT

1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 202

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  NUMERI C CONSTANT EXPONENT CONVERSI ON *

khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

*

* TEST FOR E- FORVAT SPECI FI CATI ON

*
FZX960 CLI  B@HAR(, @XR), B@XPC
JNE  FZX980
*
B FZX992(, @BR)
B FZX990(, @BR)
*
*
*
*
M1 FZX8DX(, @BR), GERO

| F NO E- FORVAT SPECI FI CATI ON
* SKI' P PAST EXPONENT PROCESSI NG

LI NK TO GET NEXT DATA CHARACTER
LI NK TO ESTABLI SH SPEC EXPONENT
* SIGN AND GET 1ST EXP DIG T

ESTABLI SH EXPONENT DI G T(S) FOR CONVERSI ON TO Bl NARY

SET EXP AREA RH BYTE = BI NARY 0O

FZX963 M/C  FZX8DX- 1(, @R), FZX8DX(1, @R) SH FT UP ABEA CONTENTS LEFT
MIN  FZX8DX(, @R), B@HAR(, @R) MOVE EXP DIG T NUMVERI C TO AREA

B FZX992(, @R)
BNL  FZX963(, @R)
J FZX970

*

* CONVERT EXPONENT TO A Bl NARY NUMBER

*

FZX966 ALC  FZX8DX(, @R), FZXB10( 1, @R)

* RH BYTE, LINK TO GET NEXT CHAR

LOOP |F CHAR IS EXPONENT DIA T
* ELSE GO CONV EXPONENT TO BI N.

ADD BI NARY 10 TO EXP UNI TS

FZX970 SLC  FzZX8DX- 1(, @R), FZX8B1(1, @R) DECR EXPONENT TENS DI NT

BNM  FZX966(, @R)

*

LOOP UNTIL TENS DIA@ T < ZERO

* MODI FY NORMALI ZED EXPONENT W TH SPECI FI ED EXPONENT

*
FZX973 JC  FZX976, *- *
ALC  FZXEXP(, @R), FZX8BX( 1, @R)
J FZX980
FZX976 SLC FZXEXP(, @R), FZX8BX(1, @R)
*

*

BRANCH | F SPEC EXP | S NEGATI VE
ADD SPEC EXPONENT MAGNI TUDE

* TO NORM EXP, GO TEST MANTI SSA
SUBTRACT SPEC EYP MAGNI TUDE

* FROM NORVALI ZED EXPONENT

* TEST FOR SI GNI FI CANT UNI TS | N MANTI SSA

*

FZX980 CLI FZXWNL(, @R) , B@XECO | F LEADI NG MANTI SSA DI T NOT
JNE  FZX984 * ZERO, GO STACK THE ELEMENT
Wi FZXEXP(, @R) , B@NXLO * ELSE SET M NI MUM EXPONENT
SBN  FZXSG\(, @R), B@ZPCs * AND FORCE MANTI SSA PCsI Tl VE

*

* MOVE CONVERTED FLOATI NG PO NT VALUE TO RUN-TI ME STACK

*
FZX984 ST  FZX986+@P1l(, @R, @R SAVE ELEMENT DELI METER CADDR
L | $STAK, @R LOAD THE RUN- TI ME STACK PO NTER
MWC | @QUFV-1(, @R), FZXMNR(| @QUFV, @R) MOVE VALUE TO STACK
B | $CUPF LI NK TO PACK THE STACKED VALUE
*
* EXIT - RESTORE BUFFER PO NTER AND RETURN TO CALLI NG ROUTI NE
*
FZX986 LA  *-* @R RELOAD ELEMENT DELI M TER CADDR
*
B | SRTRN RETURN TO CALLI NG ROUTI NE
*



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 203

1427 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

32BE

32C1
32C4
32C7
32CA
32CD
32D0

74 08

7C 80
BD 4E
F2 81
BD 60
F2 01
7C 87

ADDR STMT

1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 204

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* ARl THMVETI C CONSTANT SI GN PROCESSI NG ROUTI NE *
* * SETS SIGN SW TCH (FzZX973+@) DEPENDI NG ON CHARACTER REFFRENCEED *
* BY REG STER @XR - *
* * SWTCH SET TO CODE @NOP WHEN CHARACTER NOT A SI GN *
* * SWTCH SET TO CODE @NOP WHEN CHARACTER | S PLUS SI GN *
* * SWTCH SET TO CODE @JCB WHEN CHARACTER IS M NUS SI GN *
* * ADVANCES DATA BUFFER PO NTER (REG @XR) TO NEXT NON- BLANK *
* CHARACTER WHEN REFERENCED CHARACTER |'S A SI GN *
* * SETS PSR DEPENDI NG ON TYPE OF FI NALLY REFERENCED CHARACTER - *
* * LOW - NON-DECI MAL CHARACTER *
* * EQUAL - DECI MAL ZERO CHARACTER *
* *HGH - DECMAL DIGA T OTHER THAN ZERO *
* *
*

F

*

khkhkkhhkhkdhhhhdhhddhdhhhddhdddddddhhddrdhddddddhhddrdddddddddhddrddddddddddrxxdddix*

ZX990 ST  FZX998+@WP1(, @R), @RR  SET RETURN BRANCH ADDRESS.

WI FZX973+@Y) , @R) , @GNOP
CLI B@HAR(, @XR) , B@LUS

SET SIGN SWTCH FOR POSI TI VE
| F CHARACTER | S A PLUS SI GN

JE FZX994 * SKIP TO GET THE NENT CHARACTER
CLI B@CHAR(, @XR), B@ NS | F CHARACTER NOT' A M NUS SI GN
JNE  FZX996 * SKIP TO SET PSR AND RETURN

Wi FZX973+@) , @GR), @QJCB SET SI GN SW TCH FOR NEGATI VE

*
khkhkkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxx**ddddxdx%x%x



DFPRNT - MATRI X PRI NTER ROUTI NE

ERR LOC OBJECT CODE

32D3 74 08

32D6 E2 02
3209 BD 40
32DC DO 81

32DF BD FO
32E2 CO 87

ES

01
00
D6

00
0000

ADDR STMT

1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 205

R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
* DATA CHARACTER ' GET' ROUTI NE - *
*  * ADVANCES DATA BUFFER PO NTER (REG @R) TO NEXT NON- BLANK CHAR  *
*  * SETS PSR DEPENDI NG ON TYPE OF FI NALLY REFERENCED CHARACTER *
* * LON - NON-DECI MAL CHARACTER *
* * EQUAL - DECI MAL ZERO CHARACTER *
* * HGH - DECIMAL DIG T OTHER THAN ZERO *
R IR b b b b S S S R S S R S S S I S S b S S R R S b b S b b R S S S b
*

FZX992 ST  FZX998+@FP1(, @R), @GRR  SET RETURN BRANCH ADDRESS

*

FZX994 LA  @1(, @R, @R | NCR DATA CHARACTER PO NTER

CLI  B@HAR(, @R), B@LNK TEST FOR A BLANK CHARACTER
BE  FZX994(, @R) REPEAT LOOP UNTI L NON- BLANK
*
FZX996 CLI  B@HAR(, @R), B@ECO SET PSR FOR NEW CHARACTER
FZX998 B * RETURN TO CALLI NG ROUTI NE
*
R R b b b b S S S S S R S S b S S S b b S S S R R S b b b b S S I S



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

32E6 OA
32E7 FO

32E8

32EA

ADDR

3208
32E6
32E7

32E9
32E9

32EA
32F1

32EA
32EB
32F1
32F1

ROUTI NE
STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 206
1475 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
1476 * | NPUT EXECUTI ON ROUTI NE CONSTANTS (8TH VM PAGE) *
1477 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
1478 *
1479 FZX8BL EQU  FZX994+@p1 Bl NARY | NTEGER +1
1480 FZXB10 DC  |L1' 10’ Bl NARY | NTEGER +10
1481 FZX8D0 DC ~ DL1' O’ DECI MAL | NTEGER 0

*
%23% E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
1484 * | NPUT EXECUTI ON ROUTI NE WORK AREAS (8TH VM PAGE) *
1485 ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O
1486 *
1487 FZX8DX DS  CL(FZXDXL) DECI MAL EXPONENT WORK AREA
1488 FZX8BX EQU  FZX8DX Bl NARY SPECI FI D EXPONENT CADDR
1489 *
1490 FZX8BK EQU  * CONVERSI ON BUCKET BASE ADDRESS
1491 DS  CL(l QUFV) CONVERSI ON BUCKET AREA
1492 *
1493 FZXEXP EQU  FZX8BK+l @QJEXP BUCKET EXPONENT BYTE ADDRESS

1494
1495
1496
1497
1498

FZXMN1 EQU  FZX8BK+| @JVN1
FZXMNR EQU  FZX8BK+I @WNR
FZXSGN EQU  FZX8BK+l @l GN
*

BUCKET | ST MANTI SSA BYTE ADDR
BUCKET RI GHT MANTI SSA BYTE ADDR
BUCKET MANTI SSA SI GN BYTE ADDR

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R



DFPRNT - MATRI X PRI NTER

ERR LOC OBJECT CODE

ADDR

0DC8
O0FF

00FO
00F1
00F2
00F3
O00F4

ROUTI NE

STMI' SOURCE STATEMENT

1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516

VER 15, MOD 00 31/05/21 PAGE 207

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* | NPUT EXECUTI ON ROUTI NE COVMON EQUATES *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*

FZXBCA EQU | $PUBL | NPUT BUFFER CADDR SAVE AREA

*

FZXBPT EQU 255 DI SP FOR DATA BUFFER PO NTER

*

FZXERO EQU C 0 CODE SPECI FYI NG ERROR 800
FZXERL EQU C 1' CODE SPECI FYI NG ERROR 801

FZXER2 EQU C 2' CODE SPECI FYI NG ERROR 802
FZXER3 EQU C 3 CODE SPECI FYI NG ERROR 803
FZXER4 EQU C 4 CODE SPECI FYI NG ERROR 804

*

R R b S b S 6 S b S R b A S I b S S S R S S I S R b S S bk S S R b S R S S R S kI
*

*** END OF VI RTUAL MEMORY | NPUT EXECUTI ON ROUTI NE CODI NG ***



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

ADDR STMT

1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 208

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * FZREAD EXECUTI ON CAUSES THE CURRENTLY REFERENCED ELEMENT | N THE

PROGRAM ' DATA'" FILE TO BE MOVED TO THE RUN- TI ME STACK. THE
' DATA" FILE PO NTER IS ADVANCED TO REFREVE THE NEXT ' DATA
FI LE ELEMENT.

* TH' 'S ROUTI NE OPERATES ON THE FOLLOW NG PSEUDO | NSTRUCTI ONS TO
ACCESS AND STACK THE CURRENTY REFERENCED PROGRAM ' DATA' FI LE
ELEMENT.

* ' DCA' - DEFI NE CONSTANT ADDRESS (FORVAT - OP VADR)
THE DATA ELENENT AT VI RTUAL ADDRESS VADR IS DEFI NED AS AN
ELEMENT I N THE ' DATA' FILE. THE POSI TI ON OF THE ELEMENT
IN THE FILE IS DI RECTLY RELATED TO THE POSI TI ON OF THE
" DCA" | NSTRUCTI ON W TH RESPECT TO OTHER ' DCA" | NSTRUCTI ONS
IN THE PROGRAM
* 'DDL'" - DEFINE ' DATA" LI NKACE ( FORVAT - OP VADR)
" DDL" ALVWAYS FOLLOAS A STRI NG OF ' DCA'" | NSTRUCTI ONS
THE ' DCA" | NSTRUCTI ON BEG NNI NG AT VADR | S THE NEXT
SEQUENTI AL ' DCA" I N THE PROGRAM  WHEN VADR = X 0000’
"DDL" MARKS THE END OF THE ' DATA' FILE
* "EOP'" - END OF PMC PACE (FORMVAT - OP)
EACH PSEUDO MACHI NE CCDE VI RTUAL PAGE |S TERM NATED W TH
AT LEAST ONE ' EOP' | NSTRUCTI ON. ' EOP" EXECUTI ON RESULTS
I N CONTROL BEI NG PASSED TO THE FI RST PSUEDO | NSTRUCTI ON
VWH CH APPEARS | N THE NEXT SEQUENTI AL VI RTUAL PAGE

* ' DATA" FILE PO NTER | $DATA CONTAI NS EI THER THE VI RTUAL ADDRESS
OF A 'DCA" I NSTRUCTION OR THAT OF A 'DDL' OR ' EOP' FOLLOW NG A
STRING OF ' DCA" I NSTRUCTIONS. I N THE LATTER CASE, THE CURRENT

"DCA" I NSTRUCTION IS THAT | NDI CATED BY THE 'DDL' OR ' ECP
THE ELEMENT REFERENCED BY THE OPERAND OF THE CURRENT ' DCA'

| NSTRUCTI ON | S STACKED, AND | $DATA IS | NCREMENTED TO REFERENCE
THE NEXT ' DCA' | NSTRUCTI ON

ENTRY PO NTS

TH 'S ROUTI NE HAS A SI NGLE ENTRY PO NT - FZREAD - \WHOSE FUNCTI ON
| S DEFI NED ABOVE. CALLI NG SEQUENCE | S

B | $CALL

DC  AL2(V$XS?0)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL ADDRESS
OF ENTRY PO NT FXREAD. EXECUTI ON |'S SUBJECT TO | NPUT CONDI TI ONS
DESCRI BED BELOW

| NPUT
* | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PONTER. THIS IS TO
CONTAI'N THE CORE ADDRESS OF THE FI RST AVAI LABLE STACK LOCATI ON
* | $DATA - 2 BYTES, FOR THE ' DATA' FILE PONTER THIS IS TO
CONTAI'N THE VI RTUAL ADDRESS OF THE CURRENT ' DCA' | NSTRUCTI ON
OR THAT OF A "DDL'" OR '"EOP'" | NDI CATI NG THE ' DCA" | NSTRUCTI ON
* PMC ' DATA" FILE - ' DATA" FI LE ELEMENT- REFERENCI NG PSEUDO

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

ADDR STMI' SOURCE STATEMENT

1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629

b I T N R T I S R I . R T T R T I I T R R S R I . N N N T T N

VER 15, MOD 00 31/05/21 PAGE 209
| NSTRUCTI ONS GENERATED FOR EACH ' DATA'" FI LE STATEMENT AND

ACCESSED USI NG FI LE PO NTER | $DATA.

QUTPUT

*

| $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER, WHEN NO
ERROR OCCURS, TH S CONTAI NS THE CORE ADDRESS OF THE LEFTMOST
BYTE OF THE ' DATA' FI LE ELEMENT STACKED DURI NG FZREAD EXECUTI ON
| $DATA - 2 BYTES, FOR THE ' DATA' FILE PO NTER. WHEN NO ERROR
OCCURS, THI' S CONTAI NS THE VI RTUAL ADDRESS OF THE NEXT SEQUEN-
TIAL " DCA" | NSTRUCTI ON OR THAT OF A "DDL" OR ' EOCP'" | NDI CATI NG
THE NEXT ' DCA" | NSTRUCTI ON

| $ERRC - 1 BYTE, FOR THE ERROR CONDI TI ON CODE. THI' S CONTAI NS

A NULL CODE (| @NERR) WHEN NO ERROR CONDI TI ON EXI STS OR AN

ERROR CODE SPECI FYI NG THE PARTI CULAR ERROR CONDI TI ON DI SCOVERED.
RUN- TI ME STACK - VWHEN NO ERROR CONDI TI ON OCCURS, THI S CONTAI NS
THE CURRENT ' DATA" FI LE ELEMENT AT THE TOP STACK PGOSI TI ON.

EXTERNAL REFERENCES

*

* X %k X X X %

EXITS

| $STCK - ENTRY PO NT FOR | NTERPRETER ELEMENT STACKI NG ROUTI NE
| SLDYR - ENTRY PO NT FOR PAG NG MODLLE CONVERT AND LOAD @XR RTN.
| $QTRN - ENTRY PO NT FOR PAG NG MODLLE V.M TETURN CONTROL RTN.

| $STAK - 2 BYTES, FOR THE STACK PO NTER

| $DATA - 2 BYTES, FOR THE PROGRAM ' DATA' FI LE PO NTER

| $VADR - 2 BYTES, FOR PAG NG MODULE VI RTUAL ADDRESS PARAMETER.
| $SLN5 - 1 BYTE, FOR ELEMENT STACKI NG LENGTH PARAM TO | STACK

| $ERRC - 1 BYTE, FOR THE | NTERPRETER EXECUTI ON ERROR CODE

,  NORMAL

CONTROL | S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT

| $
EXITS

RTRN (I PGRTN) FOR A RETURN TO CALLI NG PROGRAM
, ERROR

CONTRCL | S PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT | $RTRN

(1

PFRTN) W TH THE PARAMETER | $SERRC CONTAI NI NG THE APPROPRI ATE

ERROR MESSAGE CODE

TABLE
FZ
F

S/ WORK AREAS
READ PMC EXECUTI ON BRANCH ADDRESS TABLE - 6 BYTES, FOR ' DATA
LE DEFI NI TI ON PMC OPCCDE TRANSLATI ON TO AN FZREAD ENTRY PO NT

ADDRESS. THI S TABLE CONSI TS OF THREE 2 BYTE ENTRI ES CONTAI NI NG
THE FOLLOW NG | NFORVATI ON -

ATTRI

*
*

* BYTE O - DUMW SPACER

* BYTE 1 - PAGE DI SPLACEMENT W THI N FZREAD FOR THE | NTERNAL
ENTRY PO NT ASSOCI ATED WTH A "DCA', 'DDL" OR ' EOP" PSEUDO
| NSTRUCTI ON.

BUTES
REUSABLE
NATURALLY RELOCATBLE

CHARACTER CODE DEPENDENCY
THE OPERATI ON OF TH S MODULE DOES NOT DEPEND UPON A PARTI CULAR
| NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET.

NOTES

ERROR PROCEDURES

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 210
1630 * * ERROR 1 - FILE PO NTER CONTAI NS AN | NVALI D ' DATA *
1631 * FI LE VI RTUAL ADDRESS. AN ERROR CODE FOR THE MESSAGE *
1632 * ' NO DATA STATEMENT SPECI FI ED IS ESTABLI SHED I N | NTERPRETER  *
1633 * PARAMETER | $ERRC. *
1634 * * ERROR 2 - A "DDL" | NSTRUCTI ON W TH OPERAND X 0000' |S EN- *
1635 * COUNTERED WHI LE ATTEMPTI NG TO ACCESS THE NEXT ' DCA' | NSTRUC- *
1636 * TION. AN ERROR CODE FOR THE MESSAGE ' | NSUFFI CI ENT DATA FOR *
1637 * READ | S ESTABLI SHED | N | NTERPRETER PARAMETER | $ERRC. *
1638 * * I N EACH OF THESE CASES, CONTRCL | S PASSED | MVEDI ATELY TO *
1639 * PAG NG MODULE ENTRY PO NT | $RTRN (| PGRTN) . *
1640 * *
1641 * REG STER USAGE *
1642 * * REG STER @BR IS TO CONTAI N THE CORE PAGE BASE ADDRESS *
1643 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WHI CH *
1644 * | NCLUDES FZREAD, AND | S RESTORED THROUGH THE PAG NG MODULE. *
1645 * * RESISTER @XR IS NOT SAVED. IT IS USED | N FZREAD FOR GENERAL *
1646 * PURPOSE | NDEXI NG OPERATI ONS. *
1647 * *
1648 * SAVED/ RESTORED AREAS *
1649 * NONE *
1650 * *
1651 * MCDI FI CATI ON CONSI DERATI ONS *
1652 * ' DATA'" FI LE ELEMENT REFERENCI NG PMC OPERATI ON | S BASED UPON *
1653 * THE SEQUENCE AND LENGTH OF THE ENTRIES I N THE FZREAD PSEUDO *
1654 * | NSTRUCTI ON BRANCH ADDRESS TABLE. TABLE ENTRI ES ARE SELECTED *
1655 * USI NG THE NUMERI C REPRESENTATI ON OF OPCODE ' EOP' AS A BASE *
1656 * DI SPLACEMENT, AND ANY CHANGES TO THE RELATI ONSH P BETWEEN THE *
1657 * CONSTANTS FOR ALL OPCODES OPERATED ON BY THI S ROUTI NE MUST *
1658 * TAKE FULL CONSI DERATI ONS OF THI S TABLE USAGE AND ORGANI ZATI ON. *
1659 * *
1660 * REQUI RED MODULES *
1661 * * @YSEQ - COMMON SYSTEM EQUATES. *
1662 * * @ERVEQ - SYSTEM ERROR MESSACE CODE EQUATES *
1663 * * $B@EQU - COWPI LER PARAMETER AND CONSTANT EQUATES. *
1664 * * $1 $EQU - | NTERPRETER FI XED LOCATI ON ADDRESS EQATES. *
1665 * * $| @EQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC, ONLY) *
1666 * * $1 QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC, ONLY) *
1667 * *
1668 * OTHER *
1669 * NONE *
1670 ER R I S S S S S S S S I S S S S S S b S I S S S S b S I S S S S I b S S b S S O



FZREAD -

S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3300

3300
3304

3307
330B

330F

3314
3318

331A
331D
3321
3324
3328

332C

3D
F2

4C

56
02

BE

01
87

87

0D52
08

0CBC
1203

19 0D53
1330

2B
27 00

2E 00
0000

00

ADDR STMT

3300

3300

3319

1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 211

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* START OF READ STATEMENT EXECUTI ON MODULE *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*

* ESTABLI SH ADDRESSABI LI TY FOR THE READ STATEMENT ROUTI NE

*

BEG N AT PAGE BOUNDARY

DEFI NE READ RTN BASE ADDRESS

ORG *,B@QVPG 0
USI NG *, @R

*

* ENTER FZREAD - TEST FOR A DATA STATEMENT SPECI FI CATI ON

*

FZREAD EQU  * FZREAD ENTRY PO NT
*

CLI | $DATA- 1, @/ENTA | F DATA PO NTER | S DEFI NED
JNL  FZRO20 * GO CONTI NUE ' READ EXECUTI ON
*
* NO DATA STATEMENT - SET ' NO DATA STATEMENT SPECI FI ED ERROR MESSAGE
*
FZRO10 MVI | $SERRC, @720 SET | NTERPRETER ERROR CODE
B | SRTRN RETURN TO TERM NATE EXECUTI ON
*
* LOAD THE DATA PMC PAGE | NTO CORE VI RTUAL NEMORY - THI'S PAGE CONTAI NS
* (IN GENERAL) A SERIES OF ' DCA' | NSTRUCTI ONS WHI CH DEFI NE THE VADDR S
* OF THE CONSTANTS WHI CH COWPRI SE THE PROGRAM DATA FI LE.
*
FZRO20 WC  FZR030(, @R), | $DATA( @/ADDR) SET PAG NG PARANETER TO LOAD
* * CURRENT DATA FI LE OPCODE
B | SLDXR LI NK TO LOAD CURR DATA FI LE PNC
FZRO30 DS CL( @/ADDR) VADDR OF CURR DATA FI LE OPCODE
*
* ESTABLI SH BRANCH ADDRESS FROM OPCCDE DI SPLACEMENT TABLE
*
FZRO40 ST  FZRO60+@P1(, @BR), @R SAVE THE DATA FILE OPCODE CADDR
M/C  FZRO50+@D2(, @R) , | @OPC(B@.COP, @R) MOVE OPCODE TO DI SP
LA FZRBAT- BE&CEOP+1(, @R), @R LOAD BRANCH TABLE BASE ADDR
FZRO50 WC  FZRO70+@1(, @R), *-*(1, @R MOVE TABLE ENTRY TO BR | NST
FZRO60 LA  *-*, @R RESTORE DATA FI LE OPCODE CADDR
*

* BRANCH TO EXECUTI ON ROUTI NE SPECI FI ED BY THE DATA FI LE OPCODE
*
“-*(, @R

*
khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhdhddhddddddhhdddhddddddhdhdrdrddddddddddxx**dddddx%x%

GO EXECUTE CURR DATA FI LE PMC



FZREAD -

S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

332F 2C 01
3334 3C 12

3338 35 02
333C CO 87

3340 1E 00
3345 CO 87

144A 02
0BA2

OD4E
0B50

0D53 6C
1203

ADDR STMI' SOURCE STATEMENT

332F

1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735

VER 15, MOD 00 31/05/21 PAGE 212

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* F7/RDCA - DEFI NE VI RTUAL ADDRESS OR CURRENT DATA FI LE ELEMENT *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZRDCA EQU  * BEG N FZRDCA EXECUTI ON

*

* STACK THE DATA ELEMENT SPECI FI ED BY THE ' DCA" VI RTUAL ADDRESS OPERAND

*

FZRO80 MVC | $VADR, | @XVAD( BQ.CVA, @XR) SET PAG NG PARAM FOR DATA VADDR

Wi | $SLNG, | Q.CRV- 1 SET STACKI NG ROQUTI NE TO STACK
* * MAXI MUM LENGTH DATA ELEMENT

L | $STAK, @XR LOAD THE STACK PO NTER

B | $STCK LI NK TO STACK THE DATA ELEMENT
*
* ADVANCE DATA FI LE PO NTER TO REFERENCE NEXT DATA FI LE PMC

*

FZRO90 ALC | $DATA, FZRLDA( @/ADDR- 1, @R) | NCREMENT DATA FI LE PO NTER
B | $RTRN RETURN TO THE | NTERPRETER

*
khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x



ERR

FZREAD -

S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

LOC OBJECT CODE

3349 BD 56
334C F2 02

334F 3C BF
3353 CO 87

3357 2C 01
335C DO 87

01
08

0CBC
1203

0D53 02

ADDR STMT

3349

1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 213

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* FZRDDL - DEFI NE LI NKAGE ADDRESS FOR NEXT DATA FI LE PSEUDO | NSTR. *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZRDDL EQU  * BEG N FZRDDL EXECUTI ON
*

* TEST FOR END OF THE PROGRAM DATA FI LE

*

FZR100 CLI | @XVAD- 1(, @XR) , @Q/ENTA | F " DDL' OPERAND IS VALI D VADDR
JNL FZR120 * GO PERFORM LI NKAGE OPERATI ON

*

* END OF DATA FI LE - SET ' I NSUFFI Cl ENT DATA FOR READ ERROR MESSAGE

*

FZR110 MWI | $ERRC, @0E721 SET | NTERPRETER ERRCOR CCODE
B | $RTRN RETURN TO TERM NATE EXECUTI ON

*

* DATA FI LE CONTI NUED - LINK TO NEXT DATA FI LE PMC SEQUENCE

*

FZR120 MVC | $DATA, | @VAD(B@.CVA, @R) SET DATA FILE PT - LI NKAGE ADDR
B FZR020(, @R) GO PROCESS NEXT DATA FILE PMC

*
IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 214
1760 E R S S S O S S R I S S S S S S I R S S I S S I
1761 * FZREOP - CONTI NLE DATA FI LE PMC ON NEXT VI RTUAL PAGE *
1762 E RS S S O S I R S S S S S S S S S I S S S S S O
1763 *
335F 1764 FZREOP EQU  * BEG N FZRECP EXECUTI ON
1765 *

1766 * ADVANCE DATA FI LE PO NTER TO REFERENCE 1ST PSUEDO | NSTRUCTI ON ON
1767 * NEXT SEQUENTI AL VI RTUAL PAGE.

1768 *
335F 1E 00 0D52 6B 1769 FZR130 ALC | $DATA-1, FZRBNL( 1, @R | NCREMENT PO NTER PACGE NUMBER
3364 3C 00 0D53 1770 Wi | $DATA, @ZERO SET PO NTER PAGE DI SP TO ZERO
3368 DO 87 OF 1771 B FZR020(, @R) GO PROCESS NEXT DATA FI LE PMC
1772 *

1773 E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S



FZREAD - S/ 3 BASI C | NTERPRETER STATEMENT EXEC RTN

ERR LOC OBJECT CODE

336B 01
336C 03

336D 005F
336F 002F
3371 0049

ADDR STMI' SOURCE STATEMENT

336B
336C

336D

336E
3370
3372

1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794

VER 15, MOD 00 31/05/21 PACE 215

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* READ STATEMENT EXECUTI ON ROUTI NE CONSTANTS *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
FZRBN1 DC  IL1'1' Bl NARY | NTEGER +1
FZRLDA DC  AL1(B@DCA) LENGTH OF ' DCA' PSEUDO | NST
*
E R I S S S S S S S b S S S I R S S S R R S S S S S b b S S S S Sk S S S
* READ STMI RTN PSEUDO OPCODE EXECUTI ON BRANCH ADDRESS TABLE
ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O
*
FZRBAT EQU * BRACH TABLE STARTI NG ADDRESS
*
DC  AL( @ADDR) (FZREOP- FZREAD) EOP (X 68') END OF PMC PAGE
DC  AL( @ADDR) (FZRDCA- FZREAD)  DCA (X 6A') DEFINE CON VADDR
DC  AL( @ADDR) (FZRDDL- FZREAD) DDL (X' 6C ) DEFINE DATA LI NK
*
E R I S S S S S S S I S S S S S S b S S S S S S S b S I S S b S b S S b S S O
*
* END OF READ STATEMENT EXECUTI ON ROUTI NE CODI NG



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

ADDR STMT

1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 216

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

*  5703- XML COPYRI GHT | BM CORP. 1970

*
*
*

*

* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120- 2083
*

E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS

* VERSION 1 MODI Fl CATI ON 0

*

* FUNCTI ON -

*  * FZSPRT EXECUTI ON CAUSES DATA OUTPUT AND/ OR CARRI ER/ CURSCR

PCSI TI ONI NG ON THE SYSTEM PRI NT DEVI CE UNDER CONTROL OF CODES
DEVELOPED FROM THE FORVAT SPECI FI ED | N A BASI C PROGRAM ' PRI NT"
STATEMENT.
* THE FOLLOW NG ACTI ONS ARE PERFORMED, DEPENDI NG ON THE CODE
STORED | N | NTERPRETER PARAMETER | $PARM -
* CODE X 01' - PRINT AND NO SPACE
THE DATA ELEMENT AT THE TOP OF THE RUN?TI ME STACK | S CON-
VENTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN-
NOT CONTAI N THE FORVATTED VALUE. THE CARRI ER/ CURSCR | S
LEFT POSI TI ONED AT THE END OF THE PRI NTED VALUE
* CODE X 02' - PRINT AND SPACE FULL ZONE
THE DATA ELEMENT AT THE TOP OF THE RUN-TI ME STACK | S CON-
VERTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN-
NOT CONTAI'N THE FORVMATTED VALUE. | F THE ELEMENT IS A
CHARACTER REFERENCE, THE CARRI ER/ CURSOR |'S RETURNED TO THE
START OF THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT
LI NE DOES NOT CONTAIN A FULL PRI NT ZONE (18 SPACES). AT
THE END OF PRI NTI NG, THE CARRI ER/ CURSOR | S SPACED TO THE
END OF THE FULL PRI NT ZONE
CODE X' 03' - PRI NT AND SPACE PACKED ZONE
THE DATA ELEMENT AT THE TOP OF THE RUN-TI ME STACK | S CON-
VERTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN
NOT CONTAIN THE FORVMATTED VALUE. AFTER AN ARI THVETI C ELE-
MENT | S PRI NTED, THE CARRI ER/ CURSOR | S SPACED TO THE END
OF THE PACKED PRI NT ZONE DEFI NED | N FUNCTI ONAL SPECI F1-
CATIONS. AFTER A CHARACTER ELEMENT |S PRI NTED, THE
CARRI ER/ CURSOR |'S LEFT PCSI TI ONED AT THE END OF THE
PRI NTED ELEMENT.
* CODE X 04' - PRINT AND RETURN CARRI ER/ CURSOR.
THE DATA ELEMENT AT THE TOP OF THE RUN-TI ME STACK | S CON-
VERTED TO OQUTPUT FORVAT AND PRI NTED. | F THE ELEMENT | S
ARI THVETI C, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF
THE NEXT LI NE (BEFORE PRI NTI NG WHEN THE CURRENT LI NE CAN-
NOT CONTAI'N THE FORVMATTED VALUE. AFTER THE ELEMENT | S
PRI NTED, THE CARRI ER/ CURSCR | S RETURNED TO THE START OF
THE NEXT LI NE.
* CODE X 05' - SPACE FULL ZONE
THE CARRI ER/ CURSOR | S SPACED 18 CHARACTERS. | F NO MORE
THAN 18 CHARACTERS REMAIN | N THE CURRENT LI NE, THE
CARRI ER/ CURSOR |'S RETURNED TO THE START OF THE NEXT LI NE

E R R R R S T R S R T S T R R T R B N T N A T . R
*

E R R R R T R S R R R R S T I R R T R T R T R N . R R
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1852 * * CODE X' 06' - SPACE PACKED ZONE.
1853 * THE CARRI ER/ CURSOR |'S SPACED 3 CHARACTERS, |F NO MORE
1854 * THAN 3 CHARACTERS REMAI N | N THE CURRENT LI NE, THE
1855 * CARRI ER/ CURSOR | S RETURNED TO THE START OF THE NEXT LI NE.
1856 * * CODE X' 07' - RETURN CARRI ER/ CURSOR
1857 * THE CARRI ER/ CURSCR |'S RETURNED. TO THE START OF THE NEXT
1858 * LI NE.
1859 * * CODE X' 08' - RETURN CARRI ER/ CURSOR ON CONDI TI ON.
1860 * WHEN THE CURRENT LI NE DOES NOT CONTAI N MORE THAN 18 CHAR-
1861 * ACTERS, THE CARRI ER/ CURSOR | S RETURNED TO THE START OF THE
1862 * NEXT LI NE.
1863 * * WHEN REQUI RED, ELEMENT CONVERSI ON AND OUTPUT ARE PERFORMED | N
1864 * THE RUN-TI ME STACK, SO TWAT THE STACKED ELEMENT |'S NOT RECOVER-
1865 * ABLE. AFTER PRI NTI NG, ARI THVETI C ELEMENT OUTPUT FORMAT DEPENDS
1866 * ON THE MAGNI TUDE AND FRACTI ONAL CHARACTERI STI CS OF THE VALUE.
1867 * CHARACTER REFERENCE FORMATTI NG | NVOLVES TRUNCATI ON OF TRAI LI NG
1868 * BLANKS. CHARACTER CONSTANTS (LI TERALS) ARE PRI NTED AS SPEC -
1869 * FIED IN THE ' PRI NT' STATEMENT.
1870 * * EI THER THE MATRI X PRI NTER OR THE CRT (OR BOTH) MAY BE USED FOR
1871 * OUTPUT, DEPENDI NG ON THE CURRENT DEFI NI TI ON OF THE SYSTEM PRI NT
1872 * DEVI CE. CRT OUTPUT |'S BASED ON A FI XED DI SPLAY W DTH OF 64
1873 * CHARACTERS, WHI LE PRI NTER LI NE W DTH | S BASED ON THAT ASSI GNED
1874 * THROUGH THE ' WDTH SYSTEM COMVVAND.
1875 *
1876 *ENTRY PO NTS
1877 * TH 'S ROUTINE HAS A SINGLE ENTRY PO NT - FZSPRT - WHOSE FUNCTI ON
1878 * 1S DEFINED ABOVE. CALLI NG SEQUENCE IS -
1879 * B | $CALL
1880 * DC  AL2(V$XSPR)
1881 * WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL ADDRESS
1882 *  OF ENTRY PO NT FZSPRT. EXECUTION |'S SUBJECT TO | NPUT CONDI TI ONS
1883 *  DESCRI BED BELOW
1884 *
1885 *| NPUT
1886 *  * #| SPARM - 2 BYTES, FOR THE PRI NT CONTROL PARAMETER. THI' S CON
1887 * TAINS A CONTROL CODE, AS | NDI CATED UNDER ' FUNCTION', I N THE
1888 * Rl GHTMOST BYTE.
1889 *  * |$STAK - 2 BYTES, FOR THE RUN-TIME STACK PO NTER. FOR THOSE
1890 * CONTROL CODES SPECI FYI NG A DATA ELEMENT (SEE ' FUNCTION' ) THI S
1891 * CONTAI NS, THE CORE ADDR OF THE FI RST AVAI LABLE STACK LCCATI ON.
1892 * * RUN-TIME STACK - TH'S CONTAI NS AN UNPACKED FLOATI NG PO NT VALUE
1893 * OR CHARACTER ELEMENT I N THE TOP STACK POSI TI ON FOR CONTROL
1894 * CODES SPECI FYI NG DATA OUTPUT ( SEE ' FUNCTI ON ).
1895 *  * |$SLLC - 1 BYTE, FOR THE LENGTH CODE DEFI NI NG THE LAST STACKED
1896 * DATA ELEMENT. WHEN DATA OUTPUT |'S SPECIFIED, TH' S |'S USED TO
1897 * DETERM NE THE TYPE OF DATA | TEM (AR THVETI C OR CHARACTER) CON-
1898 * TAINED | N THE TOP STACK POSI TI ON.
1899 * * $PRPCS - 1 BYTE, FOR THE MATRI X PRI NTER CARRI ER PCS| TI ON
1900 * | NDI CATORS. THI S CONTAINS THE CARRI ER PCSI TI ON, RELATI VE TO
1901 * THE HARDWARE LEFT MARGI N AS 0, OF THE MATRI X PRI NTER CARRI ER
1902 * * $RVRGN - 1 BYTE, FOR THE MATRI X PRI NTER SOFTWARE Rl GHT MARG N
1903 * | NDI CATOR.
1904 * * $CRPCS - 1 BYTE, FOR THE CRT CURSOR PCS| TI ON | NDI CATOR.  THI'S
1905 * CONTAI NS THE CURSCR POSI TI ON, RELATI VE TO THE LEFT CRT MARG N
1906 * AS 0, OF THE CRT CURSOR

*

1907 * $PRDEV - 2 BYTES, FOR THE SYSTEM PRI NT DEVI CE | NDI CATOR.

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N
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1908 * * $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR.
1909 *
1910 *QUTPUT
1911 ~* * PRI NTED OUTPUT AND/ OR CARRI ER/ CURSOR CONTROL - AS SPECI FI ED BY
1912 * THE CODE I N | $PARM THE TYPE OF DATA ELEMENT I N THE STACK, AND
1913 * THE CURRENTLY DEFI NED SYSTEM PRI NT DEVI CE(S) .
1914 * * | $PARM - 2 BYTES, FOR THE PRI NT CONTRCL PARAMETER, THI' S | NPUT
1915 * CONTROL CODE | S DESTROYED DURI NG EXECUTI ON.
1916 * * RUN-TI ME STACK - WHEN A DATA ELEMENT HAS BEEN PRI NTED, THE
1917 * STACKED ELEMENT HAS BEEN CONVERTED | N PLACE TO QUTPUT FORIVAT.
1918 * * $PRPCS - 1 BYTE, FOR THE MATRI X PRI NTER CARRI ER PCSI TI ON
1919 ~* | NDI CATOR.  THI S HAS BEEN MCDI FI ED TO | NDI CATE THE CURRENT
1920 * CARRI ER PGCSI TI ON AFTER PRI NTED QUTPUT WHEN THE MATRI X PRI NTER
1921 * 'S A SYSTEM PRI NT DEVI CE.
1922 * * $CRPCS - 1 BYTE, FOR THE CRT CURSCR POSI TI ON | NDI CATOR. THI' S
1923 * HAS BEEN MCDI FI ED TO | NDI CATE CURRENT CURSOR POSI TI ON AFTER
1924 * DI SPLAYED OQUTPUT WHEN THE CRT IS A SYSTEM PRI NT DEVI CE.
1925 *
1926 *EXTERNAL REFERENCES
1927 * * VSSPRT - VI RTUAL ENTRY ADDRESS FOR DFPRNT, V.M NATRI X PRT | CCS.
1928 * * DSPLYN - ENTRY PO NT FOR THE SYSTEM CRT | OCS (LABEL DSPLYN IS
1929 * REFERENCED | NDI RECTLY USI NG | $CSXA TO BUI LD A CODE ADDRESS) .
1930 * * | $CALL - ENTRY PO NT FOR PAG NG MODULE V. M PROGRAM CALL RTN.
1931 * * 1 $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
1932 * * | $CSXA - CORE ADDRESS OF 1ST BYTE I N CORE EXTENSI ON PAST 8K.
1933 * * | $PARM - 2 BYTES, FOR THE | NTERPRETER COVMUNI CATI ONS PARAMETER.
1934 * * | $STAK - 2 BYTES, FOR THE RUN-TI ME STACK PO NTER
1935 * * 1 $SLLC - 1 BYTE, FOR LENGIH CODE (L-1) OF LAST STACKED ELEMENT.
1936 * * | $WRK1 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 1.
1937 * * | $WRK2 - 2 BYTES, FOR | NTERPRETER COMMON WORK AREA 2.
1938 * * $PRPCS - 1 BYTE, FOR MATRI X PRI NTER CARRI ER PGSI TI ON | NDI CATOR.
1939 * * $RVRGN - 1 BYTE, FOR POCSI TI ON OF SOFTWARE RI GHT PRI NTER MARG N.
1940 * * $CRPCS - 1 BYTE, FOR CRT CURSOR PGCSI TI ON | NDI CATOR.
1941 ~* * $PRDEV - 2 BYTES, FOR THE SYSTEM PRI NT DEVI CE | NDI CATOR.
1942 * * $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR.
1943 *
1944 *EXITS, NORVAL
1945 * CONTROL | S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT
1946 * | $RTRN (1 PGRTN) FOR A RETURN TO THE CALLI NG PROGRAM
1947 *
1948 *EXI TS, ERROR
1949 * N A
1950 *
1951 * TABLES/ WORKAREAS
1952 * * FZSPRT BRANCH DI SPLACEMENT TABLE - USED TO DI RECT OUTPUT OPERA-
1953 * TI ONS FOR SPECI FI C ELEMENT TYPE - CONTROL CODE COMBI NATI ONS.
1954 * * NUMBER OF TABLE ENTRIES - 16
1955 * * TABLE ENTRY LENGTH - 1 BYTE
1956 * * ENTRY FORVAT - SINGLE BYTE DI SPLACEMENT W THI N AN FZSPRT
1957 * VI RTUAL PAGE FOR THE | NTERNAL ENTRY PO NT ASSCClI ATED W TH
1958 * EACH ELEMENT- CONTROL CQOVBI NATI ON.
1959 * * RUN-TI ME STACK - THE FI RST 20 AVAI LABLE STACK LOCATI ONS
1960 * (1 NCLUDI NG LOCATI ONS CONTAI NI NG AN ELEMENT TO BE CONVERTED) ARE
1961 * USED AS THE ' PRI NT' QOUTPUT BUFFER.
1962 *

*

1963 *ATTRI BLI ES

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N
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ERR LOC OBJECT CODE

ADDR STMT

1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 219

* %  REUSABLE
* % NATURALLY RELOCATABLE

*

* CHARACTER CODE DEPENDENCY

*  OPERATI ON OR THI S MODULE DEPENDS UPON THE FOLLOW NG PROPER-

TIES QF THE | NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET.
* MOST CODI NG HAS BEEN ARRANGED SO THAT REDEFI NI TI ON OF CHAR-
ACTER CONSTANTS, BY REASSEMBLY, WLL RESULT IN A CORRECT

MODULE FOR THE NEW DEFI NI TI ON.

* NUMERI C CHARACTERS 0 THROUGH 9 ARE PRESUMED TO BE CODED SUCH
THAT THE H GH ORDER FOUR BI TS CONTAIN A SIGN ZONE WTH X' F
DEFI NING A POSI TI VE DIG T.

THE SPECI FI C | NSTRUCTI ONS (| NSTRUCTI ON SEQUENCES) WHI CH REQUI RE
MODI FI CATI ON | F THESE PROPERTI ES OF THE CHARACTER SET ARE CHANGED
MAY OF | DENTI FI ED BY -

* THE 4 | NSTRUCTI ONS BEG NNI NG AT LABEL FZS035.

* THE SINGLE | NSTRUCTI ON | DENTI FI ED BY LABEL FZS410.

* THE SINGLE | NSTRUCTI ON | DENTI FI ED BY LABEL FZS435.

NOTES
ERROR PROCEDURES
FZSPRT UTI LI ZES OQUTPUT | OCS ROUTI NES DFPRNT ( MATRI X PRI NTER)
AND DSPLYN (CRT), AND IS SUBJECT TO THE ERP' S | NHERENT | N
THESE PROCGRAMS. FZSPRT OTHERW SE CONTAI NS NO ERRCOR CONDI TI ON
TESTS.

REG STER USAGE
* REG STER @R IS TO CONTAI N THE CORE PAGE BASE ADDRESS
ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WH CH
| NCLUDES FZSPRT, AND | S RESTORED THROUGH THE PAG NG MODULE.
* REG STER @XR IS NOT SAVED, IT IS USED I N FZSPRT FOR CGENERAL
PURPOSE | NDEXI NG OPERATI ONS.

SAVED/ RESTORED AREAS
NONE

MCDI FI CATI ON CONSI DERATI ONS
NONE

REQUI RED MODULES
* @YSEQ - COMMON SYSTEM EQUATES.
@ XDEQ - SYSTEM NUCLEUS ADDRESSES AND | NDI CATOR EQUATES.
$VSEQU - VI RTUAL MEMORY FI XED ADDRESS EQUATES.
$B@QU - COVPI LER PARAMETER AND CONSTANT EQUATES.
$I @QU - | NTERPRETER FI XED LOCATI ON ADDRESS EQUATES.
$I @BEQ - | NTERPRETER PARAMETER EQUATES (FOR STD. PREC. ONLY)
$l QEQ - | NTERPRETER PARAMETER EQUATES (FOR LONG PREC. ONLY)

* X %k % X X

OTHER
NONE

IR b b Sk kR R R R b b b Sk i b R R R Rk kS R R R R Rk kS S R S Rk Sk Sk S R b b b Sk S S R

E I T I R T R R N I T I G T T R R R I N R . N T . I I . T I N N . N N R

E I R R S T R R R R S T R R R S T I R L T R R T R R



ERR

FZSPRT -
LOC OBJECT CODE

3400

3301
3400

3400

3400

3404

3407
340B

340E
3412

35 02

7C 00

3D 05
DO 02

3D 12
DO 81

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ODE

Cr
0D57

0BAl
73

ADDR STMI' SOURCE STATEMENT

3400

3400

3400

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048

VER 15, MOD 00 31/05/21 PACE 220

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* START OF PRI NT STATEMENT EXECUTI ON MODULE *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*
* ESTABLI SH ADDRESSABI LI TY FOR PRI NT ROUTI NE 1ST VM PAGE
*
*FZSP1B VPAGE 0O

ORG *,256,0
FZSP1B EQU  *

SET STARTI NG ADDRESS
START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS
ORG FZSP1B RESET STARTI NG ADDRESS

*** END OF EXPANSI ON ***

*

* ENTER FZSPRT - ACCESS THE STACKED DATA ELEMENT
*
FZSPRT EQU  *

L | $STAK, @XR

FZSPRT ENTRY PO NT
LOAD THE STACK PO NTER

*

* I NITIALI ZE AND TEST FOR CARRI ER CONTRCL (ONLY) PARAMETER

*

FZS010 MMl FZSCNT(, @R), @ERO CLEAR DATA CHARACTER COUNTER
*

CLI | $PARM B@PRSL | F CARRI ER CONTROL ONLY,
BNL FZS180(, @R) * QO PERFORM THE OPERATI ON
*
* TEST FOR CHARACTER ELEMENT PROCESSI NG
*
FZS020 CLI | $SLLC, | Q.CRV- 1 | F STACK CONTAI NS CHAR ELEMENT
BE FZS130(, @R) * @GO ESTABLI SH CHARACTER OUTPUT
*
E R S Ik S S S S S S S S S S S R I S b S S R kS S S S S S I S S S



FZSPRT -
ERR LOC OBJECT CODE

3415
3418
341B
341E
3421
3424

3427
342A
342D
3431

3434
3437
343A
343D

3440
3444
3448

344B
344E
3451
3455
3458

345B
345F

3462
3466

3468

SE
F2

co

00
87

87

3500

4E

00

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

56 00
56 EO
4D

Cr 4D
0B

12B1
3467

Cr 0D56

ADDR STMI' SOURCE STATEMENT

2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
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ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* ARI THVETI C ELEMENT CONVERSI ON TO QUTPUT FORVAT *
ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
*
* PROCESS THE S| GN OF THE STACKED AR THVETI C VALUE
*
FZS030 MV FZS120+@) , @R), B@LNK  SET SI GN CHARACTER TO BLANK
FzS035 TBN | @l G\(, @R), B@ZPCS | F STACKED VALUE |'S POSI TI VE

JT  FZS040 * SKI P PAST M NUS PROCESSI NG

M/ FZS120+@Y) , @R), B@I NS  SET SI GN CHARACTER TO M NUS

SBN | @l G\(, @XR), B@PCs MAKE STACKED VALUE POSI Tl VE
FZS040 MW FZSCNT(, @BR), @1 SET CHARACTER COUNT FOR SI GN
*

* TEST FOR A ZERO VALUE ( CATEGORI ZED AS AN I NTEGER) - A ZERO VALUE IS
* LEFT IN THE STACK IN THE FORM ' SO', WHERE 'S | S THE SI GN PGOSI TI ON

*

FZS050 CLI | @/ANL(, @R), B@ECD | F MOST SI GNIFI CANT DI Gl T NOT
IJNE  FZS060 * ZERO, GO ESTABLI SH FORVAT
ALC  FZSCNT(, @R), FZSBN1(1, @R) | NCR CHAR COUNT FOR ZERODIG T
J FZS120 * AND GO SET FOR ARI TH OUTPUT

*

* VALUE NOT ZERO - TEST MAGNI TUDE FOR OUTPUT IN E- OR F- FORVAT

*

FZS060 CLI | @EXP(, @R), B@XZR+1 | F VALUE LESS THAN 1E+0, OR
JL  FZS110 * GREATER THAN OR EQUAL TO
CLI | @EXP(, @R), B@NXZR+| @PRC * 1E+6 (1E+11 FOR LONG PREC),
JH  FZS110 * GO CONVERT TO E OR F FORMAT

*

* POSSI BLE |- FORVAT - TEST FOR A FRACTI ONAL COVPONENT

*

FZSO070 WC  FZS090+@) , @R), | @EXP(1, @XR) ESTABLI SH THE NUVMBER OF
SLC  FZS090+@) , @R), FZSNXZ(1, @R) * |INTECER DIA T POSI TI ONS
Wi FZS080+@1(, @BR), | @REC  SET DI SP FOR MANTI SSA RH BYTE

*
*

FZS080 CLI  *-*(, @R), B@ECD | F FRACTIONAL DI GI T, GO CONVERT
JNE  FzS110 * THE VALUE FOR E- OR F- FORVAT
SLC  FZS080+@1(, @R), FZSBNL(1, @R) DECR THE MANTI SSA PO NTER

FZS090 CLI  FZS080+@l(, @R), *- * | F MORE FRACTI ONAL POSI TI ONS
BH  FzS080(, @R * REMAIN, GO REPEAT LOOP

*

* NO FRACTI ONAL COMPONENT - VALUE |'S LEFT IN THE STACK I N THE FORM

* 1'5123' (1-FORMAT) WHERE 'S |'S THE SI GN POSI TI ON

*

FZS100 ALC  FZSCNT(, @R), FZS080+@1(1, @R) | NCR CHAR COUNT FOR DI G TS
J FZS120 * AND GO SET FOR AR TH OUTPUT

*

* VALUE CANNOT BE HANDLED USI NG | - FORVAT - ROUND AND CONVERT VALUE

2098 * LEAVING I N STACK IN THE FORM ' S123. 45" (F- FORVAT) OR ' S1. 239E+9

2099 * (E-FORVMAT) WHERE 'S' IS THE SI GN PGsSI Tl ON.

2100 *

2101 FZS110 B | $CALL LI NK TO ROUND AND CONVERT THE
2102 DC AL ( @/ADDR) ( FZS300) * VALUE TO E- OR F- FORVAT

2103 *

2104 ALC  FZSCNT(, @R), | $SPARM 1(1) | NCR CHAR COUNT FROM CONVERSI ON
2105 *



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

346D BC 00 00
3470 DO 87 A4

ADDR STMT

2106
2107
2108
2109
2110
2111
2112

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 222
* SET SIGN OF VALUE | N QUTPUT FI ELD SI GN PCSI Tl ON

*

FZS120 WI FZSPAL(, @R), *-* MOVE SI GN CHARACTER FOR OUTPUT
*

B FZS180(, @R) GO PERFORM OUTPUT OPERATI ON

*
R R b b S b S b b I S R b S S I b S S S S S S I S S R R S S bk S S S b S S S S R S b



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3473
3476

3479
347E
3481
3485
3488
348B
348E

3492

3495

349A
349D

34A1

B3

1E

BB
6C

E2

20

00

EO
00

02

00

0D57 E2

00
Cr 00

01

ADDR STMT

2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 223

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* CHARACTER ELEMENT CONVERSI ON TO OUTPUT FORVAT *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* DETERM NE THE TYPE OF CHARACTER ELEMENT | N THE STACK

*
FzS130 TBN | @TAT(, @R), B&TYP | F ELEMENT 1S A STRI NG SEGVENT
JT  FZS160 * GO ESTABLI SH SEGVENT PARANS
*
* ELEMENT |'S FROM A CHARACTER REFERENCE - LEAVE ELEMENT | N STACK I N
* THE FORM ' REFERENCE' (NO TRAI LI NG BLANKS)
*
FZS140 ALC | $PARM FZSCAJ( 1, @R) ADJUST OUTPUT CONTROL PARAMETER
* * FOR CHARACTER REFERENCE
M/ FZS155+@1l(, @R), | @QCRF+1 SET DI SP FOR BYTE AFTER ELEMENT
FZS150 SLC FzS155+@1l(, @R), FZSBNL(1, @R) DECR THE ELEMENT PO NTER

JE FZS190 BRANCH | F ALL CHARS ARE BLANKS
FZS155 CLI *-*(, @XR) , B@LNK TEST ELEMENT CHAR FOR BLANK

BE FZS150(, @R * AND REPEAT LOOP UNTI L RI GHT-
* * MOST NON- BLANK CHAR |'S FOUND

FZS941 WC  FZSCNT(, @R), FZS155+@1(1, @BR) SET CHAR COUNT FOR NUMBER
* *

OF S| GNI FI CANT ELEMENT CHARS

J FZS170 GO SET FOR CHARACTER OUTPUT

*

* ELEMENT 1S A CHARACTER STRING SEGVENT - LEAVE ELEMENT | N STACK IN

* THE FORM ' SEGVENT ' (TRAI LI NG BLANKS ALLOWED)

*

FZS160 ALC | $PARM FZSSAJ(1, @R) ADJUST OUTPUT CONTROL PARAMVETER

* * FOR CHARACTER STRI NG SEGVENT
SBF | @TAT(, @R), X FF' - B@CNT SET CHAR COUNT EQUAL TO COUNT
M/C  FZSONT(, @R), | @STAT(1, @R) * FIELD IN ELEMENT STATUS BYTE.

*

*  ADJUST OUTPUT AREA PO NTER FOR THE CHARACTER ELEMENT

*

FZS170 LA | NCR PO NTER PAST STATUS BYTE
*

@B1(, @R, GR

khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 224
2152 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2153 * OUTPUT OPERATI ON | NTERFACE ROUTI NE *
2154 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
2155 *
2156 * PAD THE CONVERTED DATA FI ELD W TH BLANKS TO A FULL PRI NT ZONE
2157 *
34A4 7C 11 B2 2158 FZS180 M FZS190+@Y , @®R), | @FPZ-1 SET LENGTH OF FIELD TO BE
34A7 5F 00 B2 C7 2159 SLC  FZS190+@), @R), FZSCNT(1, @®R) * PADDED - BYPASS PADDI NG
34AB F2 82 07 2160 JL  FZS200 * ~ OPERATI ON | F LENGTH - 0
34AE BC 40 12 2161 MWl | @FPZ(, @R), B@LNK PROPAGATE BLANKS TO FI LL
34B1 AC 00 11 12 2162 FZS190 WC | @FPZ-1(, @R, | @FPZ(@Q @R * THE FIELD TO FULL ZONE
2163 *
2164 * CONVERT THE OUTPUT PARAMETER TO AN ENTRY POl NT DI SPLACEMVENT
2165 *
34B5 34 02 0D59 2166 FZS200 ST | $WRKL, @R SAVE THE PRI NT FI ELD PO NTER
34B9 D2 02 E4 2167 LA FZSCAT-1(, @R), @R LOAD CONTROL ADDRESS TABLE BASF
34BC 4C 00 C5 0D57 2168 MC  FZS210+@PD2(, @R), | $PARM 1) SET THE TABLE DI SPLACEMENT
34CL 2C 00 0D57 00 2169 FZS210 WC | $PARM *-* (1, @R) MOVE ENTRY PT DI SP TO PARAMETER
2170 *
2171 * ESTABLI SH THE DATA FI ELD CHARACTER COUNT PARAVETER
2172 *
34C6 3C 00 0D56 2173 FZS230 Ml | $PARM 1, *-* MOVE DATA FI ELD COUNT TO PARAM
2174 *
2175 * ESTABLI SH POSSI BLE CORE ENTRY ADDRESS FOR THE CRT | OCR
2176 *
34CA 1C 01 OD5B E4 2177 M/C | $WRK2, FZSPDA( @CADDR, @BR) SET BASE CRT ENTRY CORE ADDRESS
34CF OE 00 OD5A 043B 2178 ALC | $VRK2- 1, SEXFTR( 1) ADJUST CADDR FOR CORE EYTENSI ON
2179 *
2180 * OUTPUT THE DATA FI ELD AS SPECI FI ED BY CONTROL PARAVETER
2181 *
34D5 CO 87 12Bl 2182 FZS240 B | $CALL LI NK TO QUTPUT THE DATA FI ELD
34D9 3600 34DA 2183 DC  AL( @ADDR) ( FZS600) QUTPUT RIN VI RTUAL ADDRESS
2184 *
2185 * RETURN CONTROL TO THE | NTERPRETER CALLI NG ROUTI NE
2186 *
34DB CO 87 12D83 2187 FZS260 B | SRTRN RETURN TO | NTERPRETER
2188 *

2189 khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 225

2191 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2192 * PRI NT EXECUTI ON ROUTI NE CONSTANTS (1ST VM PAGE) *
2193 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
2194 *

34DF 01 34DF 2195 FZSBN1 DC IL1" 1' Bl NARY | NTEGER+1
2196 *

34E0 80 34E0 2197 FZSNXZ DC AL1( BGNXZR) ZERO NORMALI ZED EXPONENT

34E1 08 34E1 2198 FZSCAJ DC AL1( B@RRL) CTL PARAM ADJUST - CHAR REF

34E2 0C 34E2 2199 FZSSAJ DC AL1( B@°RPR+B@PRRL) CTL PARAM ADJUST - CHAR STRI NG
2200 *

34E3 2004 34E4 2201 FZSPDA DC AL( @CADDR) (| $CSXA+@ NST4) CRT | OCR CORE ENTTY ADDR BASE

*

%%8% E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S



S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

FZSPRT -

ERR LOC OBJECT CODE ADDR
34E5

34E5 00 34E5
34E6 18 34E6
34E/7 1E 34E7
34E8 4D 34E8
34E9 59 34E9
34EA 5F 34EA
34EB 73 34EB
34EC 79 34EC
34ED 00 34ED
34EE 82 34EE
34EF 00 34EF
34F0 4D 34F0
34F1 00 34F1
34F2 88 34F2
34F3 00 34F3
34F4 4D 34F4
0000

34C7

STMI

2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 226

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* OUTPUT CONTROL PARAMVETER FUNCTI ON ADDRESS TABLE *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
* DI SPLACEMENT ENTRIES | N THE FOLLON NG TABLE REFERENCE THE MATRI X
* PRI NTER OUTPUT ROUTINE (3RD VM PAGE), BUT ARE USED ALSO | N CON-
* JUNCTI ON W TH THE CRT OUTPUT ROUTINE (4TH VM PAGE). THUS, 4TH PAGE
* DI SPLACEMENTS MUST BE KEPT | DENTI CAL W TH 3RD PAGE DI SPLACEMENTS
* WH CH ARE REFERENCED | N THE TABLE (E. G FOR CODE 9, FZS860- FZS810
* MUST BE KEPT | DENTI CAL TO FZS660- FZS610) .
*
FZSCAT EQU * CONTROL ADDR TABLE ADDRESS
*
DC  AL1(FZS610- FZS610) CODE 1 - PRT ARITH, NO SPACE
DC  AL1(FZS620- FZS610) CODE 2 - PRT ARITH, SPACE FULL
DC  AL1(FzS630- FZS610) CODE 3 - PRT ARITH, SPACE PACK
DC  AL1(FZS650- FZS610) CODE 4 - PRT ARITH, RTRN CARR
*
DC  AL1(FZS660- FZS610) CODE 5 - SPACE FULL
DC  AL1(FZS670- FZS610) CODE 6 - SPACE PACKED
DC  AL1(FzS680- FZS610) CODE 7 - RETURN CARRI ER
DC  AL1(FZzS690- FZS610) CODE 8 - RETURN CARR ON COND
*
DC  AL1(FZS610- FZS610) CODE 9 - PRI CHAR NO SPACE
DC  AL1(FZS695- FZS610) CODE 10 - PRT CHAR SPACE FULL
DC  AL1(FZS610- FZS610) CODE 11 - PRT CHAR SPACE PACK
DC  AL1(FZS650- FZS610) CODE 12 - PRT CHAR RTRN CARR
*
DC  AL1(FZS610- FZS610) CODE 13 - PRT STRING NO SPACE
DC  AL1(FZzS700- FZS610) CODE 14 - PRT STRING SPACE LNG
DC  AL1(FzS610- FZS610) CODE 15 - PRT STRING SPACE PKD
DC  AL1(FZS650- FZS610) CODE 16 - PRT STRING RTRN CARR
*
R R I b b S b b b S S R b S S S b I S S b S S S S S S S b S S S b S I R S b E S b S S b S
* PRINT EXECUTI ON ROUTI NE EQUATES (1ST VM PAGE) *
R R I b S S S b S S R b b S S b S S S b S S S I S S b S S S b S R S S b E S b S S b
*
FZSPAL EQU 0 DI SP FOR OUTPUT AREA LEFT BYTE
*
FZSCNT EQU  FZS230+@Q DATA CHARACTER COUNTER
*

khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhdddhddddddhhddrdddddddhdhdrrdddddddddrxdxdddddddxx%x



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3500

3401
3500

3500

3500
3504
3507
350A

350E
3511
3514
3517

351A
351D
3521
3524

3528

6C

00

36 00

ADDR STMT

3500

3500

3500

2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287

2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 227

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

VI RTUAL MEMORY PRI NT E- EXECUTI ON ROUTI NE 2ND VM PAGE -
* ROUNDS THE ARI THMETI C VALUE I N THE RUN-TI ME STACK
* CONVERTS ARI THMVETI C VALUE TO E- OR F- FORVAT FOR QUTPUT

*
*
*
*
| NPUT - *
* RUN-TI ME STACK - CONTAINS ARI THVETI C VALUE TO BE CONVERTED *

* REG STER @XR - CONTAI NS CORE ADDRESS OF VALUE EXPONENT BYTE *
*

*

*

*

*

*

QJTPUT -
* RUN-TI ME STACK - CONTAI NS CONVERTED ARl THVETI C VALUE
* REG STER @XR - CONTAI NS CORE ADDRESS CF VALUE SI GN PGSI TI ON
* | $PARM 1 - 1 BYTE, CONTAINS VALUE CHAR COUNT (NOT INCL SIGN

khkhkkhhkhkdhhhhdhhddhdhhhddhdddddddhhddrdhddddddhhddrdddddddddhddrddddddddddrxxdddix*

* % 3k X X X 3k X X X X * X X

* ESTABLI SH ADDRESSABI LI 7Y FOR PRI NT ROUTI NE 2ND VM PAGE
*
*FZSP2B VPAGE 0O

ORG *,256,0
FZSP2B EQU  *

SET STARTI NG ADDRESS
START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE
ORG *,256,0 * BOUNDARY ADDRESS
USI NG *, @R SET PAGE BASE ADDRESS

ORG FZSP2B
*** END OF EXPANSI ON ***

*

* CONVERSI ON ENTRY - ROUND THE ARI THMVETI C VALUE FOR E- OR F- FORVAT

*

FZS300 EQU  *

RESET STARTI NG ADDRESS

CONVERSI ON ROUTI NE ENTRY PO NT

AZ | GAPRC+1( | @G\PRC+1, @XR), FZSDC5( 1, @3R) ROUND THE VALUE UP
JNOZ FZS310 | F NO OVFLOW SKI P TO CONTI NUE,
Wi | @/ANL(, @XR) , B@EC1 * ELSE SET MOST S| SNFI CANT

ALC | @EXP(, @R), FZS2B1(1,@R) * DIGT = 1 AND | NCR EXPONENT

*

* TEST MAGNI TUDE OF VALUE FOR OUTPUT IN E- OR F- FORVAT
*
FzS310 CLI | @EXP(, @R), B@IXZR | F VALUE LESS THAN 1E-1, OR
BL FZS400(, @R) * GREATER THAN OR EQUAL TO
CLI | @EXP(, @R), B@XZR+| @\PRC * 1E+6 (1E+11 FOR LONG PREC),
BH  FZS400(, @R * GO CONVERT VALUE TO E- FORMVAT

R R I b S S b b S S R b S S S S S S S I S S S S S S R S S S b S S S S b b S S b S

* F- FORMAT OUTPUT CONVERSI ON ROUTI NE *

kkhkhkkhkkhkhkkhhkkhhhkkhhkhdhhkkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhdhhkhhhkhhkhdhhkhhkhkkhhkkhkhkhkkhhikikhrkhk*%x

*

* SHIFT FRACTI ONAL- COVPONENT RI GHT TO | NSERT DECI MAL POl NT

*

FZS320 MW  FZS330+@Y , @R) , BAXZR+| @G\PRC-1 ESTABLI SH LENGTH COCE FOR
SLC  FzS330+@Y , @R), | @EXP( 1, @R) * FRACTI ONAL COMPONENT
JL  FZS340 BRANCH | F NO FRACTI ON

FZS330 WC | @PRC+1(, @R), | G\PRO(@/Q @R)  SHI FT FRACTI ON RI GHT BY 1

*

* ESTABLI SH F- FORVAT DECI MAL PO NT - VALUE IS LEFT I N STACK I N FORM
* ''S.123456', S123.456', OR 'S123456.' WHERE 'S' | S THE SI GN PCSI TlI ON

*

FZS340 WC  FZS350+@1(, @R), | @EXP(1, @R) CALCULATE DI SPLACENMENT



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

352C
3530
3534

3537
353A
353E
3541

3544
3549

S5E 00

36 CA
36 CD
00

40
40 CA
00
3A

0D56 40
1203

ADDR STMT

2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 228
ALC  FZzS350+@1(, @®R), FZS2B1(1, @®R) * FOR THE DECI MAL POl NT
SLC  FzS350+@1(, @R), FZS2XZ(1, @R) * |N F- FORVAT FI ELD
FZS350 M *-*(, @R), B@PNT I NSERT THE DECI MAL PO NT
*

* TRUNCATE | NSI GNI FI CANT ZEROS FROM THE ROUNDED VALUE

*

FZS360 MVI  FZS380+@1L(, @R), | G\PRC+2 SET DI SP FOR BYTE AFTER VALUE

FZS370 SLC  FzS380+@1(, @R), FZS2B1(1, @R) DECR VALUE CHAR PO NTER

FZS380 CLI  *-*(, @R), B@ECD TEST VALUE CHARACTER FOR ZERO
BE  FzS370(, @R * AND REPEAT UNTI L NON- ZERO

*

* SET COUNT PARAMETER AND RETURN TO CALLI NG PAGE

*

FZS390 WC | $PARM 1, FZS380+@1( 1, @R) MOVE DATA CHARACTER COUNT

* * TO THE OQUTPUT PARAMETER
B | $RTRN RETURN TO CALLI NG PAGE

*
IR b Sk Sk Sk R R Rk kR R R Rk kR b b R Rk S R b b R Rk Sk R b b ik ik S



FZSPRT -
ERR LOC OBJECT CODE

354D AC

3551
3554

3558
355B
355E
3562
3565
3568

356B
356F

3574

3578
357C
3580
3583

3586
3589
358C

3590
3594
3597
359A
359D
35A1
35A5
35A9

35AC

BC
9F

7D

FO

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

07

00 CA

06

0D56

0D56 64

DB
98

04
98

DB
97

D1
00

00

ADDR STMT

2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 229

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* E- FORVMAT OUTPUT CONVERSI ON ROUTI NE *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* SH FT MANTI SSA (EXCEPT MOST SIGNI FI CANT DIG T) RIGHT TO | NSERT
* DECI MAL PO NT - ESTABLI SH E- FORVAT DECI MAL PO NT, LEAVI NG VALUE
* IN STACK I N FORM ' S1. 23496' WHERE 'S' | S THE SI GN PCSI Tl ON

*

FZS400 WC | @PRC+1(, @R), | G\PRC(| @G\PRC- 1, @R) SH FT MANTI SSA Rl GHT

M/ FZSPAL+2(, @R) , B@PNT | NSERT E- FORVAT DECI MAL POl NT
SLC | @EXP(, @R), FZS2B1(1, @R) ADJUST EXPONENT TO COVPENSATE
*
* TRUNCATE | NSI GNI FI CANT ZEROS FROM ROUNDED VALUE - KEEP AT LEAST ONE
* DIG T TO R GHT OF DECI MAL POl NT
*
FZS410 SBF  FZSPAL+3(, @R) , B@POS FLAG DI G T AFTER DECI MAL POl NT
M/ FZS430+@1(, @R), | @G\PRC+2 SET DI SP FOR BYTE AFTER VALUE
FZS420 SLC  FZS430+@1(, @R), FZS2B1(1, @R) DECR VALUE CHAR POl NTER

FZS430 CLI  *-*(, @R), B@ECD TEST VALUE CHARACTER FOR ZERO

BE  FzS420(, @R * AND REPEAT UNTIL NON- ZERO
FZS435 SBN  FZSPAL+3(, @R) , B@PCS RESTORE DI G T AFTER DEC PO NT
*

* SET COUNT PARAMETER FOR FORMATTED MANTI SSA PLUS 4 BYTE EXPONENT

*

FZS440 WI | $PARM 1, FZSLXB SET DATA CHAR CNT FOR EXPONENT
ALC | $PARM 1, FZS430+@1( 1, @BR) | NCR DATA CHAR COUNT FOR VALUE

*

* INITIALI ZE QUTPUT FORM OF EXPONENT - TEST FOR EXPONENT SI GN

*

FZS450 WC  FZSXVK(, @R), FZSEXB( FZSLXB, @R) MOVE EXPONENT | MAGE TO

* * EXPONENT WORK AREA
MWC  FZS2BX(, @R), | @GEXP(1, @XR) DETERM NE BI NARY MAGNI TUDE
SLC  FZS2BX(, @R), FZS2XZ(1, @R) * ASSUM NG PCSI TI VE EXPONENT
JE FZS480 BRANCH | F EXPONENT | S ZERO
JH FZS470 BRANCH | F EXPONENT | F PCSI Tl VE

*

* NEGATI VE EXPONENT - MODI FY SI GN AND RECOVPUTE Bl NARY EXPONENT

*

FZS460 M FZSXVWK- FZSLXM , @R), B@I NS NMAKE EXPONENT S| GN NEGATI VE
M/ FZS2BX(, @R) , B@XZR DETERM NE Bl NARY MAGNI TUDE
SLC  FZS2BX(, @R), | @EXP(1, @R) * FOR NEGATI VE EXPONENT

*

* CONVERT BI NARY EXPONENT MAGNI TUDE TO ZONED DECI MAL

*

FZS470 ZAZ FZSDAC( FZSLXM @R) , FZSDC1( 1, @R) SET DEC ACCUMULATOR = 1
Wi FZSA72+@Y , @BR) , @31 SET BI NARY MASK FOR 2**0 BI T

FZS472 TBN  FZS2BX(, @R), *-* TEST BI NARY EXP MAGNI TUDE BI T
JF FZS474 * AND BRANCH | F BIT | S ZERO
AZ FZSXWK( FZSLXM @BR) , FZSDAC( FZSLXM @R) | NCR DECI MAL EXP

FZSA74 ALC  FZSA72+@Y , @BR), FZS472+@) 1, @R) SHI FT Bl NARY MASK LEFT
AZ FZSDAC( FZSLXM @BR) , FZSDAC( FZSLXM @R) DOUBLE DEC ACCUM
BNOQZ FzS472(, @R REPEAT LOOP UNTI L ACCUM > 644

* TEST FOR AND DELETE ANY | NSI GNI FI CANT ZERO I N THE DECI MAL EXPONENT
FZS480 CLI FZSXVK- 1(, @R) , B@AXECO TEST FOR EXPONENT LEFTMOST ZERO



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

35AF
35B2
35B6

35BB
35BE
35C2

35C6

F2 01
5C 00
1F 00

7C 04
S5E 00
9C 03

Co 87

09
D5 D6
0D56 CA

1203

ADDR STMT

2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 230

JNE  FZS490 BRANCH | F NO | NSI GNI FI CANT ZERO
MC  FZSXVWK- 1(, @R), FZSXWK(1, @R) SH FT SIGNFICANT DIG T

SLC | $PARM 1, FZS2B1( 1, @BR) DECREMENT DATA CHARACTER COUNT

*

* MOVE OUTPUT FORM OF EXPONENT TO THE DATA PRINT FIELD
*
FZS490 M/ FZS500+@1(, @R), FZSLXB  SET DI P TO ESTABLI SH

ALC  FZS500+@L1(, @R), FZS430+@1(1, @R) * EXPONENT POSI TI ON
FZS500 WC  *-*(, @R), FZSXWK( FZSLXB, @R) MOVE EXPONENT TO PRI NT FI ELD
*

* RETURN CONTROL TO THE CALLI NG PAGE

*

FZS510 B | $RTRN RETURN TO CALLI NG PAGE
*

khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhddrdhddddddhhddrdhddddddhdhdrdrddddddddddxx**dddddx%x%x



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

35CA 01 35CA
35CB F1 35CB
35CC F5 35CC
35CD 80 35CD

0004
35CE C54EFOFO 35D1
3502 3502
3503 35D6

0002
35D7 3508

ADDR STMI' SOURCE STATEMENT

2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418

VER 15, MOD 00 31/05/21 PAGE 231

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* PRI NT EXECUTI ON ROUTI NE CONSTANTS (2ND VM PAGE) *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZS2B1 DC IL1" 1' Bl NARY | NTECER +1

FZSDC1 DC DL1' 1 DECI MAL | NTECER +1

FZSDC5 DC DL1' &' DECI MAL | NTEGER +5
*

FZS2XZ DC AL1( BGNXZR) ZERO NORMALI ZED EXPONENT
*

FZSLXB EQU 4
FZSEXB DC  CL(FZSLXB)' E+00'
*

LENGTH OF EXPONENT | MAGE
EXPONENT | MAGE FOR OUTPUT

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x
* PRI NT EXECUTI ON ROUTI NE WORK AREAS (2ND VM PAGE) *
IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R
*

FZS2BX DS CL1
FZSXWK DS CL( FZSLXB)
*

Bl NARY EXPONENT MAGNI TUDE
EXPONENT CONSTRUCT AREA

LENGTH OF DECVAL EXP MAGNI TUDE
B TO D DECI MAL ACCUMJLATOR

FZSLXM EQU 2
FZSDAC DS  CL(FZSLXM
*

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R



FZSPRT -
ERR LOC OBJECT CODE

3600

3501
3600

3600

3600
3606

3609

360E
3611
3616

361B
361F
3623

3626
362B

oD
F2

4C

01
02

00

00
01

00

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

3600

3600

044B 0D5B
BF

6A 03C0

F2
F3 0D56
F5 0D59

DB F3
0BAl
D2

2D 0Db57

ADDR STMI' SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PAGE 232

2420 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b

2421 * VI RTUAL MEMORY PRI NT EEECUTI ON ROUTI NE (3RD VM PAGE) *

2422 *  * OUTPUTS FORMATTED DATA ELEMENT TO MATRI X PRI NTER *

2423 * * CONTROLS PRI NTER CARRI ER DEPENDI NG ON SPECI FI ED CONTROL CODE ~ *

2424 * | NPUT - *

2425 *  * RUN-TIME STACK - CONTAI NS FORMATTED ELEMENT, |F PRESENT *

2426 *  * |$PARM - 1 BYTE, CONTAI NS CONTROL CODE BRANCH DI SPLACENMENT *

2427 * * |$PARMI1 - 1 BYTE, CONTAI NS FORMATTED ELEMENT CHARACTER COUNT  *

2428 * * |$WRKL - 2 BYTES, CONTAI NS CORE ADDR OF PRI NT AREA LEFT BYTE  *

2429 *  * |$WRK2 - 2 BYTES, CONTAI NS VALUE FOR $PRDEV ' CRT ONLY' COND *

2430 * * |$SLLC - 1 BYTE, CONTAI NS OUTPUT ELEMENT LENGTH CODE (LNG - 1) *

2431 * *

2432 * OUTPUT - *

2433 *  * PRI NTED ELEMENT AND/ OR CARRI ER CONTROL ON MATRI X PRI NTER *

2434 R IR b b b b S P I S I S S R S b I I S b S S b b S R R S b S S b S S S b

2435 *

2436 * ESTABLI SH ADDRESSABI LI TY FOR PRI NT ROUTI NE (3RD VM PAGE)

2437 *

2438 *FZSP3B VPAGE 0

2439 ORG *,256,0 SET STARTI NG ADDRESS

2440 FZSP3B EQU * START OF PROGRAM CODI NG

2441 ORG *-255 RESET | AR TO PAGE

2442 ORG *,256,0 * BOUNDARY ADDRESS

2443 USI NG *, @R SET PAGE BASE ADDRESS

2444 ORG FZSP3B RESET STARTI NG ADDRESS

2445 *** END OF EXPANSI ON ***

2446 *

2447 * PAGE ENTRY - TEST FOR MATRI X PRI NTER ACTI VE ON SYSTEM

2448 *

2449 FZS600 CLC  $PRDEV, | $WRK2( @CADDR) | F PRINTER NOT A SYSTEM PRI NT ?

2450 JNL  FzS740 * DEVI CE, GO OUTPUT TO THE CRT

2451 *

2452 * | NI TI ALl ZE FOR OUTPUT TO THE MATRI X PRI NTER

2453 *

2454 M/C  FZS3RM, @R), SRVRG\( 1) SET MP RI GHT MARG N PARAMETER

2455 *

2456 * | NI TI ALl ZE THE ELEMENT PRI NT PARAMETER LI ST

2457 *

2458 MVI  FZS3PF(, @R), @RI NT SET FUNCTI ON FOR PRI NT ONLY

2459 M/C  FZS3PC(, @R), | $PARM 1(1) SET COUNT = ELEMENT CHAR COUNT

2460 M/C  FZS3PA(, @R), | $WRK1( @ADDR) SET PRI NT AREA CORE ADDRESS

2461 *

2462 * TEST FOR AN ARl THVETI C ELEMENT - RETURN CARRI ER | F ARl THVETI C

2463 * ELEMENT LENGTH EXCEEDS OUTPUT LI NE MARG N

2464 *

2465 M/C  FZS3CC(, @R), FZS3PC(1, @R) SET PARAM = ELEMENT CHAR CNT

2466 CLI  I$SLLC | @QCRV-1 | F CURR ELEMENT | S ARl THVETI C ?

2467 BNE  FZS760(, @R) * LI NK TO RETURN CARR ON COND

2468 *

2469 * BRANCH TO APPROPRI ATE ROUTI NE DEPENDI NG ON CONTROL CODE

2470 *

2471 M/C  FZS605+@1(, @R), | $SPARM 1) MOVE CONTROL DI SP TO JUWP | NST

2472 FZS605 J * ok GO EXECUTE CONTROL CODE ROUTI NE
*

%2;2 R R b b b S S S S S b S S R S S S R S S S I S S S S S S b S b S I R R S kR S R S S S b



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

362E
3631
3634
3639

7D
1C

363D 4C

3642

3646
3649

7C
F2

12
87

F3

144A FB
1358
45 144C
0000

ADDR STMT

2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 233

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* QUTPUT ROUTI NE FOR PRI NT CONTROL CODES 1, 9, 11, 13, 15 *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* PRINT THE FORVATTED ELEMENT ONLY (WHEN SI GNI FI CANT)

*

FZS610 CLI  FZS3PC(, @®R), @ERO | F ELEMENT CHAR COUNT NOT ZERO

JE FZS790 EXIT ROUTI NE W O PRI NTI NG 1-5
M/C | $VADR, FZSPCH( @/ADDR, @R) VM PATCH PAGE ENTRY ADDR 1-5
B | $CVAD LOAD PATCH PAGE 1-5
WC  FZS615+@DP1( @ADDR, @R), | $CADR MOVE CADDR TO BRANCH  1-5
FZS615 B *ox BRANCH TO PATCH PAGE 1-5
*
E R I Sk S S S S S S b b S S I R I S S S R R S S b S S S S I S S S b S kS S
* QUTPUT ROUTI NE FOR PRI NT CONTROL CODE 2 *
E R R S S S b S S S S I S S S S S S b S S i S S b S b S I S S S S S b S S b S O
*
* ESTABLI SH FULL PRI NT ZONE OUTPUT FORVAT ( ARI THVETI C ELEMENT)

*

FZS620 WI FZS3CC(, @R, | Q.FPZ SET PARAM - FULL PRI NT ZONE
J FZS636 BRANCH TO TEST LI NE CAPACI TY

*
IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

364C

364F
3653
3656
365A
365D

3660

3664
3669
366C

366F
3674
3678

4E
F2

4F
F2

00
84

00
87

F3
0A
DB
4F

DB

DB
3E

F1

FO

03C2

03C2

ADDR STMT

2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 234

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* QUTPUT ROQUTI NE FOR PRI NT CONTROL CODE 3 *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* ESTABLI SH PACKED PRI NT ZONE OUTPUT FORMAT (ARI THVETI C ELEMENT) -

* THS ZONE WLL BE 6, 9, 12, 15, OR 18 CHARACTERS LONG DEPENDI NG ON

* THE LENGTH OF THE ARI THMETI C ELEMENT TO BE PRI NTED

*

FZS630 MWI FZS3CC(, @R, 2*1 Q.PPZ- 2 SET LENGTH ACCUM TO M NI MUM

* * ELEMENT LENGTH LIMT (4)
FZS632 CLC  FZS3PC(, @R), FZS3CC(1, @R) |F ELEMENT LENGTH WTHI N LIM T

JNH  FZS634 * BRANCH TO EXIT TH S LOOP
ALC  FZS3CC(, @BR), FZS3PZ(1, @R) ADD PACKED ZONE | NCR TO ACCUM
FZS633 CLI FZS3CC(, @R), | Q.FPZ- 2 | F LENGTH ACCUM NOT NMAXI MUM
BL FZS632(, @R) * GO REPEAT ELEMENT LENGIH TEST
*
FZS634 ALC  FZS3CC(, @R), FZS3B2(1, @R) ADJUST ACCLM TO MAKE PACKED
* * PRINT ZONE FI ELD LENGTH
*
* TEST LI NE CAPACI TY TO CONTAI N CURRENT PRI NT ZONE FI ELD - WHEN RI GHT
* MARG N | S EXCEEDED, LINE HAS CAPACI TY FOR THE DATA ELEMENT BUT NOT
* FOR THE ENTIRE PRINT ZONE ... IN TH' S CASE, PRI NT ELEMENT ONLY AND
* RETURN THE CARRI ER
*

FZS636 ALC  FZS3CC(, @R), $PRPOS( 1) ADD PRI NT ZONE LNG TO CURRENT

FZS638 CLI FZS3CC(, @BR) , *-* * CARRI ER POSI TI ON - BRANCH
JH FZS655 * | F REGHT MARG N | S EXCEEDED

*

* LINE HAS CAPACI TY FOR ENTI RE PRI NT ZONE - PRI NT ELEMENT AND SPACE

* TO THE SPECI FI ED ZONE POSI TI ON

*

FZS640 SLC  FZS3CC(, @R), $PRPCS( 1) RESTORE CURRENT PRI NT ZONE LNG
M/C  FZS3PC(, @R), FZS3CC(1, @R) SET COUNT - CAR PRT ZONE LNG
J FZS710 GO PRI NT ELEMENT AND SPACE CARR

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhddrdhddddddhhddrdhddddddhddrdrdddddddddxxdddddddxx%x



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

367B
367E

3681
3684

3687
368A

368D

3690
3694
3697
369B
369E

7D

7C
F2

7C
F2

7C

00

12
87

03

F3

F2
32

F3
03

F3

D2
1B

F3
6A

ADDR STMT

2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549

2551
2552
2553
2554
2555
2556
2557
2558

2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 235

R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
* QUTPUT ROUTI NE FOR PRI NT CONTROL CODES 4, 12, 16 *
R R b b b b S S S S S S R S I S R S S S I S S S b S S b b S S S R R I b b S b b S S S b
*
* TEST ELEMENT SI GNI FI CANCE - RETURN CARRI ER ONLY WHEN NOT S| GNI FI CANT
*
FZS650 CLI  FZS3PC(, @R), @ERO ELEMENT CHAR COUNT | S ZERO ?

JE  FZS680 * GO RETURN THE CARRI ER ONLY

*

* ELEMENT |'S SI GNI FI CANT - PRI NT ELEMENT AND RETURN CARRI ER

*

FZS655 MW FZS3PF(, @R) , @RETR
J FZS710

SET PRI NT & CARR RETURN FUNC
GO PRI NT ELEMENT AND RTRN CARR

R R b S b S 6 S b S R b A S I b S S S R S S I S R b S S bk S S R b S R S S R S kI

* QUTPUT ROUTINE FOR PRI NT CONTROL CODE 5 *

R R I b b S b b b S S S R S S I S A S S b S S S S S S S b S S S b S R S S b S S b S

*

* ESTABLI SH FULL PRI NT ZONE SPACI NG ONLY

*

FZS660 M/  FZS3PC(, @R), | @FPZ
J FZS675

SET COUNT FOR FULL PRI NT ZONE
BRANCH TO EXECUTE SPACI NG

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R
* QUTPUT ROQUTI NE FOR PRI NT CONTROL CODE 6 *
khkhkkhkhkhkhkhhdhkhdhddhhhhdrhddddddhhdhdrdhddddddhhdddddddddhdhdrdrddddddddddxxdddddddx%x%
*

* ESTABLI SH PACKED PRI NT ZONE | NCREMENT SPACI NG ONLY

*

FZS670 MWI FZS3PC(, @R), | Q-PPZ SET COUNT FOR PACKED ZONE | NCR
*

* PRI NT CURRENT ZONE SPACE, OR RETURN CARRIER IF END OF LINE IS H T

*

FZS675 MVC  FZS3CC(, @R), FZS3PC(1, @R) SET PARAM FOR CURRENT ZONE LNG

B FZS760(, @R) LI NK TO RETURN CARRI ER ON COND
CLC FZS3CC(, @R), FZS3BRM 1, @R) |F CARRI ER WAS NOT RETURNED
JNH  FZS710 * GO PRI NT CURRENT ZONE SPACE
J FZS750 * ELSE EXIT RTN WO PRI NTI NG

*
khkhkhkhkhkhhhdhdhdhdhdhhhdhdrdhddddddhhddrdhddddddhhddxdhddddddhddrdrdddddddddxdxdddddddxx%x



FZSPRT -
ERR LOC OBJECT CODE

36A1
36A4

36A7
36AA
36AD

36B0
36B3

D2 02
F2 87

7C 12
DO 87
F2 87

7C 12
DO 87

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

F6

D2
OF

ADDR STMT

2578
2579
2580
2581
2582
2583
2584
2585

2587
2588
2589
2590
2591
2592
2593
2594
2595

2597
2598
2599
2600
2601
2602
2603
2604
2605
2606

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 236

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* QUTPUT ROUTINE FOR PRI NT CONTROL CODE 7 *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
* ESTABLI SH CARRI ER RETURN ONLY
*
FZS680 LA  FZS3CR(, @R), @R LOAD CARRI ER RETURN PPL CADDR

J FZS720 GO EXECUTE CARRI ER RETURN

R R I b S S R S E b S S S R S b S S b S b S S S I S S b S b S b S O S S O b S S S b
* QUTPUT ROUTINE FOR PRI NT CONTROL CODE 8 *
R R I b b S b E b S S R b b S S b S S S b S S S S O S S S b S b S b S S S S b R b S S b S
*
* RETURN CARRI ER | F FULL PRI NT ZONE EXCEEDS LI NE CAPACI TY
*
FZS690 M/ FZS30C(, @R), | @FPZ SET PARAM FOR PRI NT ZONE

B FZS760(, @R) LI NK TO RETURN CARRI ER ON COND

J FZS730 GO TEST FOR CRT ACTI VE ON SYSTEM

kkhhkkhkhkhkkhhkkhhhkhhkhdhhkhhhkhhkhdhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhdhhkhhhk hkhkhhkhhkhkhkkhhkrkhhikkikkhrkhk*%x

* OUTPUT ROUTINE FOR PRI NT CONTROL CODE 10 *

R R I b b S b S S S R S S S S S b S b S S S S I S S b S S S b S R i O b E S b S S b S

*

* RETURN CARRIER | F FULL PRI NT ZONE EXCEEDS LI NE CAPACI TY

*

FZS695 M/l FZS30C(, @R), | @FPZ
B FZS760(, @R)

SET PARAM FOR FULL PRI NT ZONE
LI NK TO RETURN CARRI ER ON COND

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdhdhddddddhhdddhddddddhhdrdrdddddddhddrdrdddddddddxdxddrddddxx%x



ERR

FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

LOC OBJECT CODE

36B6

36B9
36BC

36BF
36C5

36C8
36CC

36CE

7C 12

D2 02
DO 87

0D 00
F2 82

Co 87
3700

Co 87

F3

F2
E3

044A OD5A
06

12B1

1203

36CD

ADDR STMT

2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 237

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* QUTPUT ROUTI NE FOR PRI NT CONTROL CONTRCL CODE 14
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* ESTABLI SH FULL PRI NT ZONE OUTPUT FORVAT ( CHARACTER ELEMENT)

*

FZS700 MWI FZS3PC(, @R), | @FPZ SET COUNT FOR ZONE
*

* EXECUTE ELEMENT OUTPUT TO THE MATRI X PRI NTER
*

FZS710 LA FZS3PL(, @R), @R
FZS720 B FZS780(, @R)

*

LOAD DATA OLTOLT CORE ADOR
LI NK TO EXECUTE PRI NTER QUTPUT

* TEST FOR THE CRT ACTI VE AS A SI STEM PRI NT DEVI CE

*

FzZS730 CLC  $PRDEV-1, | $WRK2-1( 1)
JL FZS750

| F CRT IS NOT A SYSTEM PRI NT
* DEVICE, GO EXIT TH S ROUTI NE

*

* CRT ACTIVE - SET UP AND OUTPUT TO CRT USINS CRT LI NE W DTH
*
FZS740 B | $CALL

DC  AL( @/ADDR) ( FZS800)

LI NK TO EXECUTE PRI NT ON CRT
PRI NT CRT RTN VI RTUAL ADDRESS

*

* RETURN TO PTI NT ROUTI NE 1ST VM PAGE

*

FZS750 B | $RTRN RETURN TO 1ST PRI NT RTN PAGE
*

khkhkhkhkhkdxhhdhkhhdhdhhhdhdhhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddxdxdddddddxx%x



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

36D2

36D5
36DA
36DD

36E0

36E3

36E6
36EA

36EC

74

08

4E 00
7D 00

F2

D2

74
CO

02

02

08
87

2800

co

87

EF

DB 03C2
6A
0oC

EF
12B1

0000

ADDR STMT

36EB

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 238
2637 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b
2638 * PRI NTER CARRI ER RETURN ROUTI NE - *
2639 * * RETURNS PRI NTER CARRI ER WHEN SPECI FI ED LENGTH PARAMETER *
2640 * (FZS3CC) EXCEEDS THE CURRENT PRI NT LI NE CAPACI TY. *
2641 R R R b b b b S S S S S S S S S S b b i S b S b S S b b S S S S b b I S b b S S b S S b S b S S S b b S b b b S S b b S b b b b S b b b
2642 *
2643 FZS760 ST  FZS790+@P1(, @R), @\RR  STORE RETURN BRANCH ADDRESS
2644 *
2645 * TEST LI NE CAPACI TY TO CONTAI N CURRENT PRI NT REG ON LENGTH
2646 *
2647 ALC  FZS3CC(, @R), $PRPOS( 1) ADD PRI NT REG ON LENGTH TO CURR
2648 FZS770 CLI  FZS3RM, @R), *- * * CARRI ER POSI TION - BRANCH | F
2649 JNL  FZS790 * RI GHT MARG N NOT EXCEEDED
2650 *
2651 * RI GHT MARG N EXCEEDED - RETURN MATRI X PRI NTER CARRI ER
2652 *
2653 LA FZS3CR(, @R), @R LOAD CARRI ER RETURN PPL CADDR
2655 R R b b b b S S S S S R S S b S S S b b S S S R R S b b b b S S I S
2656 * PRI NTER OUTPUT | NTERFACE - *
2657 * * EXECTES MATRI X PRI NTER OUTPUT AS SPECI FI ED | N PRI NT PARAM *
2658 * ETER LI ST REFERENCED BY REG STER @R *
2659 R R R b b b S S b S S S S S S S S I i S I S b S S b S S S S S b b I S S b S S b b S b b b S S S b b I b b b S S b b S b b b b b b b b
2660 FZS780 ST  FZS790+@P1(, @R), @RR  STORE RETURN BRANCH ADDRESS
2661 B | $CALL LI NK TO EXECUTE PRI NTER | OCR
2662 DC  AL( @/ADDR) ( V$SPRT) MATRI X PRI NTER | OCR VADDR
2663 *
2664 * RETURN TO CALLI NG ROUTI NE
2665 *
2666 FZS790 B * o RETURN BRANCH
2667 R R b b b L S S S S b S S R S S R I S b S i S b S S S S R S b S b R S S S



FZSPRT -

ERR LOC OBJECT CODE ADDR
36F0 02 36F0
36F1 03 36F1

366A
36DB
36F2
36F2 00 36F2
36F3 00 36F3
36F4 0000 36F5
36F2
36F3
36F5
36F6
36F6 80 36F6
36F7 80 36F7
36F8 0000 36F9
36FA 5359 36FB

STMI

2669
2670
2671
2672
2673
2674
2675

2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 239
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* PRI NT EXECUTI ON ROUTI NE CONSTANTS (3RD VM PAGE) *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

FZS3B2 DC I L1" 2 Bl NARY | NTEGER +2

*

FZS3PZ DC AL1(| @Q.PPZ) LENGTH OF PACKED ZONE | NCR
khkhhkhkhkhkhhdhkhdhddhhhdhdrhddddddhhdddhdddddddhhdddhddddddhdhdrdddddddddddxxd*dddddx%x%x
* PRI NT EXECUTI ON ROUTI NE WORK AREAS (3RD VM PAGE) *
IR b Sk Sk Sk R R Rk kR R R R Rk Sk kb S R Rk S b b R Rk Sk b b ik ik Sk R
FZS3RM EQU  FZS638+@ MATRI X PRI NTER RI GHT MARG N

FZS3CC EQU  FZS770+@Q PRI NT AREA CHARACTER COUNT
*

*FZS3PL PPL

FZS3PL EQU  * PPL ADDRESS
DC ALL(*-*) FUNCTI ON REQUESTED
DC ALL(*-*) PRI NT COUNT
DC AL2(*-%*) DATA ADDRESS

*xx END OF EXPANSI ON ***
*
FZS3PF EQU  FZS3PL+@CTRL
FZS3PC EQU  FZS3PL+@RCNT
FZS3PA EQU  FZS3PL+@PDATA
*

PRI NT FUNCTI ON PARAMETER
PRI NT AREA COUNT PARAMETER
PRI NT AREA COUNT PARAMETER

*FZS3CR PPL FUNC- @RETRN, CNT- @GRTRNC

FZS3CR EQU  * PPL ADDRESS
DC AL1( @GRETRN) FUNCTI ON REQUESTED
DC AL1( @GRTRNC) PRI NT COUNT
DC AL2(*-*) DATA ADDRESS

*** END OF EXPANSI ON ***

*

FZSPCH DC AL2( VSPCH2+FZS633- @) FZSP3B) PATCH PACE ENTRY ADDR 1-3

khkhkkhhkhkdxhhdhdhdhdhdhhhdhdrhddddddhhddrdhddddddhhddxdddddddhddrdrdddddddddrxdxddrddddxx%x



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3700

3601
3700

3700

3700

3705

3708
370B
3710

3715
3719
371D

3720
3725

4C

7C

01

40

00
01

00

D7 0D5B

64

EO
El 0D56
E3 0D59

C6 El1
0BAl
BD

27 0D57

ADDR STMI' SOURCE STATEMENT

3700

3700

VER 15, MOD 00 31/05/21 PACE 240

2704 R R b b b L S S S S S R S S R R S S b b I S S b S b b S R R S b b S b S S S b

2705 * VI RTUAL MEMORY PRI NT EXECUTI ON ROUTI NE 4TH VM PAGE *

2706 *  * OUTPUTS FORMATTED DATA ELEMENT TO CRT DI SPLAY UNI T *

2707 * * CONTROLS CRT CURSOR DEPENDI NG ON SPECI FI ED CONTROL CODE *

2708 * *

2709 * | NPUT - *

2710 *  * RUN-TIME STACK - CONTAI NS FORMATTED ELEMENT, |F PRESENT *

2711 * * |$PARM - 1 BYTE, CONTAI NS CONTROL CODE BRANCH DI SPACEMENT *

2712 * * |$PARMI1 - 1 BYTE, CONTAI NS FORMVATTED ELEMENT CHARACTER COUNT  *

2713 * * |$WRK1 - 2 BYTES, CONTAI NS CORE ADDR OF PRI NT AREA LEFT BYTE  *

2714 * * | @RK2 - 2 BYTES, CONTAINS VALUE FOR $PRDEV ' CRT ONLY' COND *

2715 *  * |SSLLC - 1 BYTE, CONTAI NS OUTPUT ELEMENT LENGTH CODE (LNG - 1) *

2716 * *

2717 * OUTPUT - *

2718 *  * DI SPLAYED ELEMENT AND/ OR CURSOR CONTROL ON CRT DI SPLAY UNI T *

2719 R R R b b b b S S b S S S S S S S S b i S I S S S S b b S S S S b b I S S b S S b S S S S b S S S b b S b b b S S b b S b b b b b b b b

2720 *

2721 * ESTABLI SH ADDRESSABI LI TY FOR PRI NT ROUTI NE (4TH VM PAGE)

2722 *

2723 *FZSP4B VPAGE 0

2724 ORG *,256,0 SET STARTI NG ADDRESS

2725 FZSP4B EQU * START OF PROGRAM CODI NG

2726 ORG *-255 RESET | AR TO PAGE

2727 ORG *,256,0 * BOUNDARY ADDRESS

2728 USI NG *, @R SET PAGE BASE ADDRESS

2729 ORG FZSP4B RESET STARTI NG ADDRESS

2730 *** END OF EXPANSI ON ***

2731 *

2732 * PAGE ENTRY - ESTABLI SH CRT | OCR EXECUTI ON CORE ADDRESS

2733 *

2734 FZS800 WC  FZS982+@P1(, @R), | $WRK2( @ADDR) SET CRT EXECUTI ON CADDR

2735 *

2736 * | NI TI ALI ZE FOR OUTPUT TO THE CRT DI SPLAY UNI T

2737 *

2738 M/ FZS4RM, @R), @LNLG SET CRT RI GHT MARG N PARAMETER

2739 *

2740 * | NI TI ALl ZE THE ELEMENT PRI NT PARAMETER LI ST

2741 *

2742 MVI  FZSAPF(, @R), @RI NT SET FUNCTI ON FOR PRI NT ONLY

2743 M/C  FZS4PC(, @R), | $PARM 1(1) SET COUNT - ELEMENT CHAR COUNT

2744 M/C  FZS4PA(, @R), | $WRK1( @ADDR) SET PRI NT AREA CODE ADDRESS

2745 *

2746 * TEST FOR AN ARl THMII C ELEMENT - RETURN CURSOR | F ARI THVETI C

2747 * ELEMENT LENGTH EXCEEDS OUTPUT LI NE MARG N

2748 *

2749 M/C  FZSACC(, @R), FZS4PC(1, @R) SET PARAM = ELEMENT CHAR CNT

2750 CLI  I$SLLC | @QCRV-1 | F CURR ELEMENT | S ARl THVETI C

2751 BNE  FZS960(, @R) * LINK TO RTRN CURSOR ON COND

2752 *

2753 * BRANCH TO APPROPRI ATE ROUTI NE DEPENDI NG ON CONTROL CODE

2754 *

2755 M/C  FZS805+@1(, @R), | $SPARM 1) MOVE CONTROL DI SP TO JUWP | NST

2756 FZS805 J * ok GO EXEC CONTROL CODE ROUTI NE
*

%;g; R R b b b S S S S S b S S R S S S R S S S I S S S S S S b S b S I R R S kR S R S S S b



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3728 7D 00 E1
372B F2 01 85
372E F2 87 88

3731 0000000000000000 373F

3740 7C 12 C6
3743 F2 87 18

ADDR STMI' SOURCE STATEMENT

2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770

2772
2773
2774
2775
2776
2777
2778
2779
2780
2781

VER 15, MOD 00 31/05/21 PAGE 241

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* QUTPUT ROUTI NE FOR PRI NT CONTROL CODES 1, 9, 11, 13, 15 *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* DI SPLAY THE FORVATTED ELEMENT ONLY (WHEN SI GNI FI CANT)

*

FZS810 CLI  FZS4PC(, @R), @ERO | F ELEMENT CHAR COUNT NOT ZERO

JNE  FZS910 * GO DI SPLAY ELEMENT ONLY,

J FZS950 * ELSE EXIT RTN W O DI SPLAYI NG
*

DC XL15' 00 PATCH SPACE 1-5
R R R
* QUTPUT ROUTI NE FOR PRI NT CONTROL CODE 2 *
R R R R R
*

* ESTABLI SH FULL PRI NT ZONE OUTPUT FORVAT ( ARI THVETI C ELEMENT)

*

FZS820 M FZSACC(, @R), | @FPZ
J FZS836

SET PARAM = FULL PRI NT ZONE
BRANCH TO TEST LI NE CAPACI TY

*
IR b Sk Sk Sk R R Rk kR R R Rk kI S R Rk Sk R b R Rk Sk b bk ik Sk R



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

3746

3749
374D
3750
3754
3757

375A

375E
3763
3766

3769
376E
3772

4E
F2

4F
F2

00
82

00
87

El
0A

49

Co6
3E

8

03E2

03E2

ADDR STMT

2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 242

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* QUTPUT ROQUTI NE FOR PRI NT CONTROL CODE 3 *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* ESTABLI SH PACKED PRI NT ZONE OUTPUT FORMAT (ARI THVETI C ELEMENT) -

* THS ZONE WLL BE 6, 9, 12, 15, OR 18 CHARACTERS LONG DEPENDI NG ON

* THE LENGTH OF THE ARI THMETI C ELEMENT TO BE PRI NTED

*

FZS830 MWI FZSACC(, @R, 2*1 Q.PPZ- 2 SET LENGTH ACCUN TO M NI MUM

* * ELEMENT LENGTH LIMT (4)
FZS832 CLC FZS4PC(, @R), FZSACC(1, @BR) | F ELEMENT LENGTH WTHI N LIM T

JNH  FZS834 * BRANCH TO EXIT TH S LOOP
ALC FZ34CC(, @BR), FZS4PZ(1, @R) ADD PACKED ZONE | NCR TO ACCUM
CLI FZSACC(, @R), | Q.FPZ- 2 | F LENGTH ACCUM NOT NMAXI MUM
BL FZS832(, @R) * GO REPEAT ELEMENT LENGIH TEST
*
FZS834 ALC  FZSACC(, @R), FZS4B2( 1, @BR) ADJUST ACCUM TO MAKE PACKED
* * PRINT ZONE FI ELD LENGTH
*
* TEST LI NE CAPACI TY TO CONTAI N CURRENT PO NT ZONE FI ELD - WHEN RI GHT
* MARG N | S EXCEEDED, LINE HAS CAPACI TY FOR TED DATA ELEMENT BUT NOT
* FOR THE ENTIRE PRINT ZONE ... IN TH S CASE, DI SPLAY ELMEMENMI ONLY
* AND RETURN THE CURSOR.
*

FZS836 ALC  FZSACC(, @R), $CRPOS( 1) ADD PRI NT ZONE LNG TO CURRENT

FZS838 CLI FZSACC(, @BR), *-* * CURSOR POSI TI ON - BRANCH

JM FZS855 * | F REGHT MARG N | S EXCEEDED
*
* LINE HAS CAPACI TY FOR ENTI RE PRI NT ZONE - DI SPLAY ELEMENT AND SPACE

* TO THE SPECI FI ED ZONE POSI TI ON

*

FZS840 SLC FZSACK(, @R), $CRPOS( 1) RESTORE CURRENT PRI NT ZONE LNG
M/C  FZSAPC(, @R), FZS4CC(1, @R) SET COUNT = CURR PRT ZONE LNG
J FZS910 GO DI SPLAY ELEM & SPACE CURSOR

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhddrdhddddddhhddrdhddddddhddrdrdddddddddxxdddddddxx%x



FZSPRT -
ERR LOC OBJECT CODE

3775
3778

377B
377E

3781
3784

3787

378A
378E
3791
3795
3798

7D

7C
F2

7C
F2

7C

00

12
87

03

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

El

EO
32

El
03

El

BD
Co6
1B

El
64

ADDR STMT

2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832

2834
2835
2836
2837
2838
2839
2840
2841

2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 243

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S

* QUTPUT ROUTINE FOR PRI NT CONTROL CODES 4, 12, 16 *

R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk

*

* TEST ELEMENT S| GNI FI CANCE - RETURN CURSOR NO WHEN NOT SI GNI FI CANT

*

FZS850 CLI  FZS4PC(, @R), GZERO | F ELEVENT CHAR COUNT | S ZERO
JE  FZS880 * GO RETURN THE CURSOR ONLY

*

* ELEMENT IS SI GNI FI CANT - DI SPLAY ELEMENT AND RETURN CURSOR

*

FZS855 WI FZSAPF(, @R), @°RETR SET PRINT & CARR RETURN FUNC
0

J FZS91 GO DI SPLAY ELEM AND RTRN CURSOR
khkhkhkhkhkhkhhhkhdhddhhhhdhddddddhhddrdhddddddhhddrdhddddddhdhdrdrddddddddddxx**dddddx%x%x
* QUTPUT ROQUTI NE FOR PRI NT CONTROL CODE 5 *
IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R
*

* ESTABLI SH FULL PRI NT ZONE SPACI NG ONLY

*

FZS860 WI  FZSAPC(, @R), | @QFPZ SET CO AT RO4 FLU *QM ZONE
J FZS875 BRANCH TO EXEC?TE SPACI NS

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R
* QUTPUT RQUTI NE FOR PRI NT COHT40L CODE 6 *
khkhkkhkhkhkhkhhdhkhdhddhhhhdrhddddddhhdhdrdhddddddhhdddddddddhdhdrdrddddddddddxxdddddddx%x%
*

* ESTABLI SH PACKED PRI NT ZONE | NCREMENT SPACI NG ONLY

*

FZS870 WI FZSAPC(, @R, | Q-PPZ SET COUNT FOR PACKED ZONE | NCR
*

* DI SPLAY CURRENT ZONE, OR RETURN CURSOR IF END OF LINE IS H'T

*

FZS875 MVC  FZSACC(, @R), FZS4PC(1, @R) SET PARAM FOR CURRENT ZONE LNG

B FZS960( , @R) LI NK TO RETURN CURSCR ON COND
CLC FZSACC(, @R), FZSARM 1, @BR) | F CURSCS WAS NOT RETURNED
JNH  FZS910 * @GO DI SPLAY CURR ZONE SPACE

J FZS950 * ELSE EXIT RTN W O DI SPLAYI NG

*
khkhkhkhkhkhhhdhdhdhdhdhhhdhdrdhddddddhhddrdhddddddhhddxdhddddddhddrdrdddddddddxdxdddddddxx%x



FZSPRT -
ERR LOC OBJECT CODE

379B
379E

37A1
37A4
37A7

37AA
37AD

D2 02
F2 87

7C 12
DO 87
F2 87

7C 12
DO 87

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

BD
OF

ADDR STMT

2861
2862
2863
2864
2865
2866
2867
2868

2870
2871
2872
2873
2874
2875
2876
2877
2878

2880
2881
2882
2883
2884
2885
2886
2887
2888
2889

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 244

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* QUTPUT ROUTINE FOR PRI NT CONTROL CODE 7 *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*
* ESTABLI SH CURSOR RETURN ONLY
*
FZS880 LA  FZS4CC(, @R), @R LOAD CURSOR RETURN PPL CADDR

J FZS920 GO EXECUTE CURSOR RETURN

R R I b S S R S E b S S S R S b S S b S b S S S I S S b S b S b S O S S O b S S S b
* QUTPUT ROUTINE FOR PRI NT CONTROL CODE 8 *
R R I b b S b E b S S R b b S S b S S S b S S S S O S S S b S b S b S S S S b R b S S b S
*
* RETURN CURSOR | F FULL PRI NT ZONE EXCEEDS LI NE CAPACI TY
*
FZS890 M/ FZS4CC(, @BR) , | @QFPZ SET PARAM FOR FULL PRI NT ZONE

B FZS960(, @R) LI NK TO RETURN CLRSPR ON COND

J FZS950 GO EXI T DI SPLAY ROUTI NE

kkhhkkhkhkhkkhhkkhhhkhhkhdhhkhhhkhhkhdhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhdhhkhhhk hkhkhhkhhkhkhkkhhkrkhhikkikkhrkhk*%x

* OUTPUT ROUTINE FOR PRI NT CONTROL CODE 10 *

R R I b b S b S S S R S S S S S b S b S S S S I S S b S S S b S R i O b E S b S S b S

*

* RETURN CURSOR | F FULL PRINT ZONE EXCEEDS LI NE CAPACI TV

*

FZS895 M/I  FZS4CC(, @R), | @FPZ
B FZS960( , @R)

SET PARAM FOR FULL PRI NT ZONE
LI NK TO RETURN CURSCS ON COND

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdhdhddddddhhdddhddddddhhdrdrdddddddhddrdrdddddddddxdxddrddddxx%x



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

37B0 7C 12 E1

37B3 D2 02 EO
37B6 DO 87 CE

37B9 CO 87 12D3

ADDR STMT

2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 245
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* QUTPUT ROUTI NE FOR PRI NT CONTROL CCDE 14 *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* ESTABLI SH FULL PRI NT ZONE OUTPUT FORVAT ( CHARACTER ELEMENT)

*
EZSQOO Wi FZSAPC(, @R), | Q. FPZ SET COUNT FOR FULL PRI NT ZONE

: EXECUTE ELEMENT OQUTPUT TO THE CRT DI SPLAY UNI T

528910 LA FZSAPL(, @R), @XR LOAD DATA OQUTPUT PPL CORE ADDR
528920 B FZS980(, @R) LI NK TO EXECUTE CRT QUTPUT

: RETURN TO PRI NT ROUTI NE 3RD VM PAGE

FZS950 B | $RTRN RETURN TO 3RD PRI NT RTN PAGE



FZSPRT -

S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN

ERR LOC OBJECT CODE

37BD

37C0
37C5
37C8

37CB

37CE
37D1

37D4
3708

37DA

74

4E
F2

D2

74
74

08

00
02

02

08

02
87

87

C6 03E2
OF

E4

0000

0000

ADDR STMI' SOURCE STATEMENT

37D9

2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945

VER 15, MOD 00 31/05/21 PACE 246

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
* DI SPLAY UNI T CURSOR RETURN ROUTI NE - *
*  * RETURNS CURSOR WHEN SPECI FI ED LENGTH PARANETER ( FZS4CC) *
* EXCEEDS THE CURRENT CRT DI SPLAY LI NE CAPACI TY. *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
*

FZS960 ST  FZS990+@FP1(, @BR), G\RR  STORE RETURN BRANCH ADDRESS

*

* TEST LI NE CAPACI TY TO CONTAI N CURRENT DI SPLAY REG ON LENGTH
*

ALC  FZSACC(, @R), $CRPOS( 1) ADD PRI NT REG ON LENGTH TO CURR
FZS970 CLI  FZS4RM, @R), *- * * CURSOR POSI TION - BRANCH | F

JNL  FZS990 * RIGHT MARG N NOT EXCEEDED
*
* RIGHT MARG N EXCEEDED - RETURN DI SPLAY UNI T CURSCR
*

LA FZSACR(, @R), @R LOAD CURSOR RETURN PPL CADDR
*
E R S I S S kS I S S S S S S S S R I S S S R R S b S S S S I S S S S S S
* DI SPLAY UNI T OUTPUT | NTERFACE - *
*  * EXECUTES CRT DI SPLAY OUTPUT AS SPECI FI ED | N PRI NT PARAVETER *
* x| | ST REFERENCED BY REG STER @R *
ER R I S S S S S S S S I S S S S S S S S I S S S S b S S S S I S b S I S S S b S I b S S b S O
*
FZS980 ST  FZS990+@P1(, @R), @GRR  STORE RETURN BRANCH ADDRESS
*

ST FZ3S984(, @R), @GXR STORE PPL CORE ADDRESS
* _ %

FZS982 B LI NK TO EXECUTE CRT | CCR
528984 DS CL( @CADDR) CRT | OCS PARAMETER LI ST CADDR
: RETURN TO CALLI NG ROUTI NE

FZS990 B *ok RETURN BRANCH



FZSPRT - S/ 3 BASI C | NTERPRETER PRI NT STATEMENT EXEC RTN
ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 247
2947 ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
2948 * PRI NT EXECUTI ON ROUTI NE CONSTANTS (4TH VM PAGE) *
2949 ER R I Sk S S b S b S S S S S S S R I S S S R kS S S S I S kS S
2950 *
37DE 02 37DE 2951 FZS4B2 DC  |L1'2' Bl NARY | NTEGER +2
2952 *
37DF 03 37DF 2953 FZS4PZ DC  AL1(| @PP2) LENGTH OF PACKED ZONE | NCR
*
%ggg E R I S S S S S S S S S S S I R I S S S S R R S S b S b b S I S S S b S R S S
2956 * PRI NT EXECUTI ON ROUTI NE WORK AREAS (4TH VM PAGE) *
2957 ER R R Sk S S b S S S S I S S S S S I b S I S S S b S I S S S S I b S S b S S O
2958 *
3764 2959 FZSARM EQU  FZS838+@@ CRT DI SPLAY RI GHT MARG N
3706 2960 FZSACC EQU  FZS970+@ PRI NT AREA CHARACTER COUNT
2961 *
2962 *FZSAPL PPL
37E0 2963 FZSAPL EQU * PPL ADDRESS
37E0 00 37E0 2964 DC  ALL(*-*) FUNCTI ON REQUESTED
37E1 00 37E1 2965 DC  ALL(*-*) PRI NT COUNT
37E2 0000 37E3 2966 DC  AL2(*-*) DATA ADDRESS
2967 *** END OF EXPANSI ON ***
37E0 2969 FZSAPF EQU  FZS4PL+@CTRL PRI NT FUNCTI ON PARAVETER
37E1 2970 FZSAPC EQU  FZS4PL+@RCNT PRI NT AREA COUNT PARAMETER
37E3 2971 FZSAPA EQU  FZS4PL+@DATA PRI NT AKEA CADDR PARAMETER
2972 *
2973 *FZSACR DPL  FUNC- @REYRN, CNT=@RTRNC
37E4 2974 FZSACR EQU * PPL ADDRESS
37E4 80 37E4 2975 DC  AL1( GRETRN) FUNCTI ON REQUESTED
37E5 80 37E5 2976 DC  AL1( @GRTRNC) PRI NT COUNT
37E6 0000 37E7 2977 DC  AL2(*-*) DATA ADDRESS
2978 *** END OF EXPANSI ON ***
2979 *
2980 E R I S S S S S S S I S S S S S I b S I S S S S S S I S b S I S S S S I b S S b S S
2981 *
2982 *** END OF PRI NT EXECUTI ON ROUTI NE CODI NG ***
D083 * HHHHHHIHIHHIHHHEHHIHHI I X 3800  #HHHIHHIHHI I
2984 * NOT YET SCANNED OR OBJ CHECKED ! !
D985 * HiHHHHHHIHIHHIHIHHIHIHHIIHE X ABFF A
ABFF 2986 ORG X' 4BFF' TEMP! I |



FZzZzVvWP - S/ 3 BASI C | NTERPRETER V. M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE

ADDR STMT

2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043

SOURCE STATENENT VER 15, MOD 00 31/05/21 PAGE 248

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * FZZVMP EXECUTI ON CAUSES ALL MODI FI ED CORE VI RTUAL MENORY PAGES

TO BE WRI TTEN BACK TO DI SK (PUSHED) OR ALL UNLOCKED CORE
VI RTUAL MEMORY PAGES TO BE LQADED | NTO CORE ( PULLED)
* OPERATI ON OF THI S ROUTI NE DEPENDS UPON THE ENTRY PO NT SELECTED
FOR EXECUTI ON -
* ENTRY PO NT FZZVPS - ALL CORE VI RTUAL MEMORY PAGES REFER-
ENCED WTH A ' MODI FY' | NDI CATOR | N THE PAG NG MODULE ' LOCK
AND READ ONLY' | NDI CATOR TABLE ARE WRI TTEN | NTO DI SK
VI RTUAL MEMORY. THE ' MODI FY' | NDI CATOR | S UNSET I N THE
| NDI CATOR TABLE. THI'S "PUSH 1S AUTOVATI CALLY ADJUSTED
TO PROCESS AN EXPANDED TABLE AND CORE PAGE REG ON FOR
EXTENDED CORE CONFI GURATI ONS.
* ENTRY PO NT FZZVPL - ALL CORE VI RTUAL MEMORY PAGES REFER-
ENCED WTH A ' LOCK' | NDI CATOR | N THE PAG NG MODULE ' LOCK
AND READ ONLY' | NDI CATOR TABLE ARE REPLACED W TH THE
CORRESPONDI NG PAGE FROM DI SK VI RTUAL MEMORY. THI S ' PULL'
| S AUTOVATI CALLY ADJUSTED TO PROCESS AN EXPANDED TABLE AND
CORE PAGE REGA ON FOR EXTENDED CORE CONFI GURATI ONS.

ENTRY PO NTS
* ENTRY FZZVPS - FOR PERFORM NG THE ' PUSH OPERATI ON.
CALLI NG SEQUENCE | S
B | PGCAL
DC  AL2(V$VVPS)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY POl NT FZZVPS.
* ENTRY FZZVPL - FOR PERFORM NG THE ' PULL' OPERATI ON.
CALLI NG SEQUENCE | S
B | PGCAL
DC  AL2(V$VMVPL)
WHERE THE ADDRESS CONSTANT PARAMVETER DEFI NES THE VI RTUAL
ADDRESS OF ENTRY POl NT FXXVPL.
* | N EACH CASE, EXECUTI ON |'S SUBJECT TO THE | NPUT CONDI TI ONS
DESCRI BED BELOW

| NPUT

* $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR. THI'S
CONTAI NS THE NUMBER OF CORE PACES (256-BYTE REG ONS) AVAI LABLE
FOR GENERAL USE BEYOND THE 8K M NI MUM CONFI GURATI ON.

* PACE | NDI CATOR TABLE - 10 BYTES (M NIMUM, FOR THE PAG NG
MODULE ' LOCK AND READ ONLY' CORE VI RTUAL MEMORY | NDI CATORS.
THI'S TABLE, WHI CH | S EXPANDED TO ( 10+$EXFTE-1) BYTES WHEN
$EXFTR | S NON- ZERO, CONTAI NS A SI NGLE BYTE ENTRY CORRESPONDI NG
TO EACH CORE PAGE. BIT 6 (MASK X 02') I N EACH ENTRY | NDI CATES
THE MODI FI CATI ON STATUS OF A CORE PAGE (1 = MODI Fl ED)

BIT 7 (MASK X 01') I N EACH ENTRY | NDI CATES THE LOCKED STATUS
OF A CORE PAGE (1 = LOCKED).

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



FZzZzVvWP - S/ 3 BASI C | NTERPRETER V. M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 249
3044 * * PAGE REFERENCE TABLE - 256 BYTES, FOR THE PAG NG MODULE CORE
3045 * VI RTUAL MEMORY MAP. EACH BYTE IN THI'S TABLE | S ASSOCI ATED W TH
3046 * A SPECI FI C VI RTUAL MEMORY PAGE, AND CONTAINS EI THER A VALUE OF
3047 * ZERO OR THE NUMBER OF THE CORE PAGE CURRENTLY FI LLED W TH THAT
3048 * VI RTUAL MEMORY PAGE.
3049 *
3050 *QUTPUT
3051 * * DI SK VI RTUAL MEMCORY - FOR ENTRY PO NT FZZVPS ONLY, EACH CORE
3052 * VI RTUAL MEMORY PAGE, FOR VHICH A ' PAGE MODI FY' BIT IS SET | S
3053 * WRI TTEN BACK TO DI SK VI RTUAL MEMORY SO THAT DI SK V. M PAGES
3054 * REFLECT THE CURRENT PROCESSI NG STATUS.
3055 * * CORE VI RTUAL MEMCORY - FOR ENTRY PO NT FZZVPL ONLY, EACH CORE
3056 * VI RTUAL MEMORY PAGE, FOR VH CH A ' PAGE LOCKED BIT IS NOT SET,
3057 * | S REPLACED W TH THE CORRESPONDI NG DI SK VI RTUAL MEMCORY PAGE
3058 * SO THAT CORE V.M PAGES REFLECT CURRENT DI SK STATUS.
3059 *
3060 *EYTERNAL REFERENCES
3061 * * $DI SKN - ENTRY PO NT FOR THE SYSTEM PHYSI CAL DI SK | CCS.
3062 * * $WAI TF - CORE ADDRESS OF 'WAI'T' FUNCTI ON DI SK PARAMETER LI ST.
3063 * * 1 $RTRN - ENTRY PO NT FOR PAG NG MODULE V.M RETURN CONTROL RTN.
3064 * * $EXFTR - 1 BYTE, FOR THE SYSTEM CORE EXTENSI ON FACTOR.
3065 * * | $CSXA - CORE ADDRESS OF 1ST BYTE I N CORE EXTENSI ON PAST 8K.
3066 * * | SPLAT - CORE ADDRESS OF PAGE | NDI CATOR TABLE BASE ENTRY.
3067 * * | $PSTB - CORE ADDRESS OF PACE REFERENCE TABLE BASE ENTRY.
3068 *
3069 *EXITS, NORVAL
3070 * CONTROL |'S ALWAYS PASSED TO THE PAG NG ROUTI NE AT ENTRY PO NT.
3071 * | $RTRN (1 PGRTN) FOR A RETURN TO THE CALLI NG PROGRAM
3072 *
3073 *EXITS, ERROR
3074 * N A
3075 *
3076 *TABLES/ WORK AREAS
3077 * * DI SK ADDRESS CONVERS|I ON WORK AREAS - TWD 2- BYTE AREAS USED TO
3078 * CONVERT LOG CAL DI SK ADDRESSES TO PHYSI CAL (A LA DL4ICS).
3079 * * DI SK PARAMETER LI ST - 6 BYTES, FOR VI RTUAL PAGE READ/ WRI TE
3080 * OPERATI ONS.
3081 *
3082 *ATTRI BUTES
3083 * * REUSABLE
3084 * * NATURALLY RELOCATABLE
3085 *
3086 * CHARACTER CODE DEONENCY
3087 * THE OPERATI ON OR THI S MODULE DOES NOT DEPEND UPON A PARTI CULAR
3088 * | NTERNAL REPRESENTATI ON OF THE EXTERNAL CHARACTER SET.
3089 *
3090 *NOTES
3091 * ERROR PROCEDURES
3092 * NONE
3093 *
3094 * REG STER USAGE
3095 * * REG STER @R |'S TO CONTAI N THE CORE PAGE BASE ADDRESS
3096 * ESTABLI SHED THROUGH PAG NG MODULE CONTROL FOR THE PAGE WH CH
3097 * | NCLUDES FZZVMP, AND | S RESTORED THROUGH THE PAG NG MODULE.
3098 * * REG STER @XR IS NOT SAVED. |IT IS USED I N FZZVMP FPR GENERAL

*

3099 PURPOSE | NDEXI NG OPERATI ONS.

E I I B R R T R I I R N I S T R T N I T I R N A . S I I R N N N T I N



FZzZzVvWP - S/ 3 BASI C | NTERPRETER V. M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE ADDR STMI' SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 250
3100 * *
3101 * SAVED/ RESTORED AREAS *
3102 * NONE *
3103 * *
3104 * MCDI FI CATI ON CONSI DERATI ONS *
3105 * NONE *
3106 * *
3107 * REQUI RED MODULES *
3108 * * @YSEQ - COMWON SYSTEM EQUATES *
3109 * * @XDEQ - SYSTEM NUCLEUS ADDRESSES AND | NDI CATOR EQUATES. *
3110 * * $B@EQU - COWPI LER PARAMETER AND CONSTANT EQUATES. *
3111 * * $I $EQU - | NTERPRETER FI XED LOCATI ON ADDRESS EQUATES. *
3112 * * $| @BEQ - | NTERPRETER PARAMETER EQUATES (FOR STD PREC. ONLY) *
3113 * * $1 QEQ - | NTERPRETER DARANETER EQUATES (FOR LNG PREC. ONLY) *
3114 * *
3115 * OTHER *
3116 * NONE *
3117 E R I S S S S S S S I S S S S S S b S S S S S S S b S I S S b S b S S b S S O



FZzZzVvWP - S/ 3 BASI C | NTERPRETER V. M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE

4C00

4B01
4C00

4C00

ADDR STMT

4C00

4C00

3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 251
khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* START OF VI RTUAL MEMORY PUSH PULL EXECUTI ON ROUTI NE *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* ESTABLI SH VI RTUAL PACGE ADDRESSABI LTY

*

*FZPGB VPAGE 0O

ORG *,256,0 SET STARTI NG ADDRESS
FZzP@B EQU * START OF PROGRAM CODI NG

ORG  *-255 RESET | AR TO PAGE

ORG *,256,0 WOVAN ADDRESS

USI NG *, @R SET PAGE EASE ADDRESS

ORG FZZPGB RESET STARTI NG ADDRESS
*** END OF EXPANSI ON ***

*
IR IR b Sk Sk Sk R R Rk kR R R b Rk kb S R Rk Rk Sk S R b bk ik S R



FZZVNP -

S/ 3 BASI C | NTERPRETER V.M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE

4C00
4C03

4C06

4C09
4C0C

4C10
4C14

4C17
4C1C
4C20

7C
F2

7C

02
87

01

BD
03

BD

2B
BA B5

043B
OE

2B 043B
2B B3
B9 043B

ADDR STMT

4C00

4C06

SOURCE STATENMENT VER 15, MOD 00 31/05/21 PAGE 252
3136 *
3137 * ENTRY PO NT FZZVPS - SET VI RTUAL PAGE PUSH FUNCTI ON.
3138 *
3139 FZZVPS EQU * VM PUSH ROUTI NE ENTRY POl NT
3140 M/  FZZDPL+@CTRL(, @R), @PUT SET DI SK QUTPUT PARANVETER
3141 J FZZ005 GO PERFORM THE PUCH OPERATI ON
3142 *
3143 * ENTRY PO NT FZZVPL - SET VI RTUAL PAGE PULL FUNCTI ON.
3144 *
3145 FZZVPL EQU * VM PULLH ROUTI NE ENTRY POl NT
3146 M/  FZZDPL+@CTRL(, @R), @GET SET DI SK QUTPUT PARANETER
3148 *
3149 * | NI TI ALl ZE PUSH PULL ROUTI NE FOR 8K SYSTEM ENVI RONVENT.
3150 *
3151 FZzZ005 MVI  FZZ020+@1(, @R), | @ICPG SET MAX CORE PAGE COUNT FOR 8K
3152 M/C  FZZHCA(, @R) , FZZSXA( @ADDR, @R) SET H GH CORE ADDR FOR 8K
3153 *
3154 * TEST FOR CORE AVAI LABI LI TY BEYOND 8K - RE-I NI TIALI ZE | F EXTENDED CORE
3155 *
3156 CLI  $EXFTR @ERO TEST FOR NULL CORE EXTENSI ON
3157 JE  Fzz010 BRANCH | F ONLY 8K SYSTEM CONFI G
3158 *
3159 ALC  FZZ020+@1(, @R), $EXFTR(1) ADD 1 LESS THAN EXTRA NO. OF
3160 SLC FzZ020+@1(, @R), FZZBN1(1, @R) * PAGES TO CORE PAGE COUNT
3161 ALC  FZZHCA-1(, @R, $EXFTR(1) SET EXTENDED SYSTEM HI GH CADDR

*
g%g% R R R b b b b S S S S S S b S S S b b i S S S b S S b S S S S S b b I S S b S S S S S S b b S S S b S S b b b S S b b S b b b b S b b b



FZZVNP -

S/ 3 BASI C | NTERPRETER V.M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE

4C25
4C29

4c2C
4C2F

4C32
4C35
4C38
4C3B

4C3E
4CA1

4CA4
4CAT
4CAB
4CAF
4C53

B3
F2

7C

SE
5D

02
02

01

01
10

15E1
00

BD

00
SE

51
14CA
51 B3
00 2B
4B

ADDR STMT

3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 253

*

* ACCESS A CORE PACGE ENTRY I N THE PAG NG MODULE ' LOCK AND READ ONLY

* | NDI CATOR TABLE

*

FZzZ010 LA | $PLRT- 1, @XR LOAD CORE PAGE | NDR TABLE BASE

FZz020 LA  *-*(, @R, @R I NCR PO NTER TO CORE PAGE ENTRY
*

* TEST FOR PUSH OR PULL FUNCTI ON EXECUTI ON
*
CLI FZZDPL+@CTRL(, @R), @XGET | F DI SK PARAM SET FOR | NPUT
JE FZZ025 * BRANCH TO EXECUTE PAGE PULL

PUSH FUNCTI ON - TEST THE CURRENTLY REFERENCED CORE PAGE | NDI CATOR
FOR MODI FY BIT SET ON, AND PUSH THE CORE PAGE ONLY | F MODI FI ED

E I

TBN  FZZLRT(, @R), FZZMDY | F CORE PAGE | S NOT' MODI FI ED

JF FZZ090 * GO DECREMENT CORE PAGE COUNT
SBF FZZLRT(, @XR), FZZNDY PAGE MODI FI ED - SET | NDI CATOR
J FZZ030 * OFF AND GO PERFORM PAGE PUSH

PULL FUNCTI ON - TEST THE CURRENTLY REFERENCED CORE PAGE | NDI CATOR
FOR LOCK BIT SET ON, AND PULL THE CORE PAGE ONLY | F NOT LOCKED

* X ok ¥

Fzz025 TBN  FZZLRT(, @R), FZZLXK | F THE CORE PAGE | S LOCKED
JT FZZ090 * GO DECREMENT CORE PAGE COUNT

PUSH OR PULL CURRENTLY REFERENCED CORE PAGE - SEARCH THE PAGE
REFERENCE TABLE TO DETERM NE THE ACTUAL VI RTUAL PAGE NUMBER

* X ok ¥

FZzZ030 MWI FZz040+@p1(, @R) , FZZBML SET VI RTUAL PAGE NO. = M NUS 1
LA | $PGTB, @XR LOAD PAGE REFERENCE TABLE BASE

FZz035 ALC FZZ040+@p1(, @R), FZZBN1(1, @R) | NCREMENT VI RTUAL PAGE NO

Fzz040 CLC *-*(, @R), FZZ020+@1(1, @BR)  COWARE REF TBL ENTRY W CORE
BNE  FZZ035(, @R * PAGE NO. AND LOOP | F NO MATCH

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdrhddddddhhddrdhddddddhhddrdhddddddhddrdrdddddddddxxdddddddxx%x



FZZVNP -

S/ 3 BASI C | NTERPRETER V.M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE

4C56
4C59

4C5D
4Co61
4C65
4C69
4C6C

4Cr70

4Cr4
4C/78

4C/C
4C7F
4C82

4C85
4C88
4C8B

7C

SE

SE
SE

78
7A

78
7A

07

00

00
00

80
01

40
80

BE

BE

BF
BF

BC
BF

BC
BF

51

BB

BF
BF

ADDR STMT

3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 254

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* CONVERT VI RTUAL PACGE NUMBER TO A PHYSI CAL DI SK ADDRESS *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*

* ESTABLI SH LOG CAL DI SK ADDRESS | N THE DI SK PARAMETER LI ST

*
M/ FZZDPL+@XCYL(, @R), B@VCY SET VI RTUAL MEMORY BASE CYL NO
M/C  FZZDPL+@SAD(, @R) , FZZ040+@1(1, @R) SET RELATI VE SECTOR
* * ADDRESS EQUAL VI RT PAGE NO
*
* DETERM NE THE TRACK SECTOR COUNT (= LOG CAL SECTOR ADDRESS, MOD 24).

* | NCREMENT THE CYLI NDER/ DI SK/ TRACK | NDI CATOR DURI NG EACH PASS THROUGH
* THE SUBTRACTI ON (DI VI SION) LOOP
*

M/C  FZZCNT(, @R), FZZCDT( @DADDR, @R) | NI TLZ CYL/ DI SK/ TRACK CNT
FZZ050 SLC  FZZCNT(, @R), FZZCDT( @PADDR, @R) | NCR CYL/ DI SK/ TRACK COUNT
SLC  FZZDPL+@DSAD(, @R), FZZNST( 1, @BR) DECR LOG CAL SECTOR ADDR
BNM  FZZ050(, @R) REPEAT UNTI L SADDR | S NEGATI VE
ALC  FZZDPL+@SAD(, @BR) , FZZNST(1, @R) RESTORE PCSI Tl VE SADDR

THE DI SK PARAMETER LI ST NOW CONTAI NS THE PHYSI CAL SECTOR COUNT -
THE CYLI NDER CORRECTI ON COUNT CONTAI NS THE | NCREMENT W TH WHI CH TO
ADJUST THE LOGQ CAL CYLI NDER ADDRESS, AND BITS O AND 1 OF THE DI SK/
TRACK | NDI CATOR BYTE ARE SET RESPECTI VELY TO THE CORRECT PHYSI CAL
DI SK AND TRACK STATUS CONDI TI ONS.

CONVERT THE LOG CAL (BASE) CYLI NDER ADDRESS TO A PHYSI CAL ADDRESS

* % 3k ¥ X Xk ¥ X

ALC  FZZDPL+@XCYL(, @®R), FZZCNT-1(1, @®R) ADJUST THE CYL ADDR

* X

SH FT SECTOR COUNT 2 BITS LEFT (MULTI PLY BY 4)

ALC  FZZDPL+@SAD(, @R), FZZDPL+@SAD( 1, @R) SHI FT COUNT (2X)
ALC FZZDPL+@SAD( , @R), FZZDPL+@SAD( 1, @R) SHI FT COUNT (4X)

* SET THE SECTOR ADDRESS DI SK ( REMOVABLE OR FI XED) | NDI CATOR BI' T

TBN  FZZCNT(, @R), FZZI DM TEST | NDI CATOR DI SK BI' T
JF FZZ060 * AND BRANCH | F NOT EQUAL 1
SBN  FZZDPL+@DPSAD(, @BR), FZZSDM  SET SADDR FCOR FI XED DI SK

*

* SET THE SECTOR ADDRESS TRACK (UPPER OR LOVER) | NDI CATOR BI'T

*

FZz060 TBN  FZZCNT(, @R), FZZI T™M TEST | NDI CATOR TRACK BI'T
JF FZZ070 * AND BRANCH | F NOT EQUAL 1
SBN  FZZDPL+@DSAD(, @BR) , FZZSTM SET SADDR FOR LONER TRACK

*
IR b Sk Sk Sk R R Rk kR R R Rk Sk Sk kR Rk S R b b Rk Sk R R b b ik ik kR



FZZVNP -

S/ 3 BASI C | NTERPRETER V.M PUSH PULL EXEC RTN

ERR LOC OBJECT CODE

4C8E
4C92

4C96
4C99
4C9C
4CAO

4CA2
4CAG

4CA9
4CAD

4CAF

Co 87
057F

Co 87

C2 BA
Cl 2B

BD

0025

2B B3
25

0025

1203

ADDR STMI' SOURCE STATEMENT

4CAl

4CAE

3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265

3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280

VER 15, MOD 00 31/05/21 PACE 255

R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
* PERFORM READ/ WRI TE BETWEEN CORE PAGE AND DI SK VI RTUAL MENMORY *
R R b S S b S b I S R S b S S b S S S R A S S R S R S S bk S S R S b S R S S R S Sk
*

* CALCULATE THE AFFECTED CORE PAGE ACTUAL CORE ADDRESS

*

FZZ070 WC  FZZDPL+@BFR2(, @R) , FZZHCA( @ADDR, @R) SET HI GH CORE ADDR

SLC  FZZDPL+@®BFRL(, @R), FZZ020+@1(1, @R) SUB CORE PAGE NO

*

* PERFORM THE CORE PAGE - VI RTUAL MEMORY DI SK OPERATI ON
*

LA FZZDPL(, @R), @GXR LOAD PARAMETER LI ST CORE ADDR

ST FZz080(, @R), @GXR STORE DPL CORE ADOR FOR CALL

B $DI SKN LI NK TO READ) WRI TE THE CORE PAGE
FZZ080 DS CL( @ADDR) PARAVETER LI ST CORE ADDRESS

*

* SET NEXT CORE PAGE PROCESSING - EXIT | F NO MORE CORE PAGES

*

FZZ090 SLC FZzZ020+@1l(, @R), FZZBNL(1, @R) DECR THE CORE PAGE NUVBER
BP  Fzz010(, @R GO PROCESS NEW PAGE UNLESS ZERO

*

* EXIT - RETURN TO THE CALLI NG ROUTI NE

*

B $DI SKN LINK TOWAIT I/ O COVPLETED

DC AL( @CADDR) ( $VAI TF) "WAI' T FUNCTI ON PARAM CADDR
*

B | $RTRN RETURN TO CALLI NG ROUTI NE

*
khkhkhkhkhkhhhdhkhdhdhdhhhdhdhdhddddddhhdddhddddddhhdrdrdddddddhddrdrdddddddddxdxddrddddxx%x



S/ 3 BASI C | NTERPRETER V.M PUSH PULL EXEC RTN

FZZVNP -

ERR LOC OBJECT CODE ADDR
4CB3 01 4CB3
4CB4 2000 4CB5
4CB6 18 4CB6
4CB7 FFCO 4CB8
4CB9 4CBA
4CBB 4CBC

4CBD
4CBD 00 4CBD
4CBE 00 4CBE
4CBF 00 4CBF
4CQ0 01 4CQ0
4CC1 0000 4CC2
OO0FF
0000
0001
0002
0080
0040
0001
0080

STMI

3282
3283
3284
3285
3286
3287
3288
3289
3290
3291

3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308

3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 256

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x
* VI RTUAL MEMORY PUSH PULL ROUTI NE CONSTANTS *
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x
*
FZZBN1 DC IL1" 1' Bl NARY | NTEGER +1
*

CORE EXTENSI ON STARTI NG ADDRESS

FZZSXA DC  AL( @ADDR) (| $CSXA)

FZZNST DC AL1( @TRSZ)
FZZCDT DC XL( @DADDR) ' FFCO

NO. OF SECTORS PER DI SK TRACK
CYLI NDER/ DI SK/ TRACK DECREMENT

IR IR b ok Sk Sk R R Rk kR R R Rk kS kR Rk S R R Rk Sk R b b ik ik S kR
* VI RTUAL MEMORY PUSH PULL ROUTI NE WORK AREAS *
khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x
*

FZZHCA DS CL( @CADDR) H GHEST AVAI LABLE CADDR + 1
*

FZZCNT DS CL( @GDADDR) CYLI NDER/ DI SK/ TRACK COUNTER
*

*FZZDPL DPL CNT-1 VM |/ O DI SK PARAMETER LI ST

FZZDPL EQU  * DI SK PARAVETER LI ST

DC  ALL(*-*) REQUESTED FUNCTI ON

DC  ALL(*-*) CYL| NDER ADDRESS

DC  ALI(*-*) HEAD/ SECTOR/ DRI VE/ DI SK SPEC

DC  AL1(1) SECTOR COUNT

DC  AL2(*-*) BUFFER ADDRESS
*** END OF EXPANSI ON ***
R R R b b b b S P b S S S b S S S S b i S I S b S S b S S S S S b b I S S b S S S b S I b b S S S b b I b b b S S b b S b S b b S b b b
* V] RTUAL MEMORY PUSH PULL ROUTI NE EQUATES REFERENCI NG CONSTANTS *
R R b b b L S S S S b S S R S S R I S b S i S b S S S S R S b S b R S S S
*

Bl NARY | NTEGER - 1

FZzzBML EQU X FF
*

FZZLRT EQU O DI SP FOR PAGE | NDR TABLE ENTRY
FZZLOK EQU X 01 CORE PAGE | NDI CATOR LOCK MASK
FZZMDY EQU X 02 CORE PAGE | NDI CATOR MADI FY MASK
*

FZzZI DM EQU X 80'
FZZI TM EQU X 40
FZzsDM EQU X' 01"
FZZSTM EQU X 80
*

| NDI CATOR DI SK BI T MASK
| NDI CATOR TRACE BI T MASK
SECTOR ADDR DI SK BI T MASK
SECTOR ADDR TRACK BI' T MASK

* END OF VI RTUAL MEMORY PUSH PULL ROUTI NE CODI NG ** %% * %%k %k & ko & x % & x %

*



DLFPRT - LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMT

3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383

SOURCE STATENENT VER 15, MOD 00 31/05/21 PAGE 257

ER R I I S kb S S S S S S S S S S R I S S S S R R S S S S S b S I S S S b S R S S
*  5703- XML COPYRI GHT | BM CORP. 1970 *
* REFER TO | NSTRUCTI ONS ON COPY RI GHT NOTI CE, 120-2083 *
* *
E R I S S S S S S S I S S S S S S b S I S S S S S S I S I S b S I S S S b S I b S S b S
* STATUS *
*  VERSI ON 1 MODI FI CATI ON 0

*

* FUNCTI ON

*  * DLFPRT EXECUTI ON CAUSES DATA QUTPUT AND/ OR CARRI ER PCSI TI ONI NG

ON THE SYSTEM PRI NT DEVI CE UNDER CONTROL OF CODES RECEI VED FROM
THE CALLI NG ROUTI NE, PRI NTI NG IS DONE BI DI RECTI ONALLY
* THE FOLLOW NG ACTI ONS ARE PERFORMED DEPENDI NG ON THE CODE AND
CARRI ER POSI TI ON:
* I NDEX, PRI NT AND | NDEX & TAB, PRI NT AND | NDEX
* | NPUT CODES
* PRI NT X 40" WLL CAUSE THE DATA TO BE PRI NTED TO
BE MOVED | NTO THE LI NE PRI NTER BUFFER
* PRINT & RETRN X' C0' W LL CAUSE THE DATA TO BE MOVED I NTO
THE BUFFER, AND THE CONTENTS PRI NTED
* CARRAGE RETRN X 80" WLL CAUSE AN I NDEX | F THE BUFFER I S
EMPTY OR THE BUFFER PRI NTED | F NOT

ENTRY PO NTS
TH' S ROUTI NE HAS A SI NGLE CALLI NG ENTRY PO NT - DLFPRT - \\HOSE
FUNCTI ON | S DEFI NED ABOVE. THE CALLI NG SEQUENCE | S:

B | $LDXR

DC  AL2(VS$LPRT)
WHERE THE ADDRESS CONSTANT PARAMETER DEFI NES THE VI RTUAL ADDRESS
OF ENTRY PO NT DLFPRT.

| NPUT
* $PRPCS - 1 BYTE CARRI ER POSI TI ON RELATI VE TO HARDWARE LEFTMGN
* $LMRGN - 1 BYTE SOFTWARE LEFT MARG N | NDI CATOR

QUTPUT
* PRI NTED QUTPUT AND CARRI ER POSI TI ONI NG

* $PRPCS - 1 BYTE ' DUMWY' CARRI ER PCSI TI ON | NDI CATI NG WVHERE THE
CARRI ER SHOULD BE. SET EQUAL TO $LMRGN AFTER PRI NTI NG

* $BUFPT - 1 BYTE PO NTS AT NEXT AVAIL BYTE I N LI NE PRI NT BUFFER

* $LPRP3 - 1 BYTE LI NE PRI NTER | NDI CATORS

* 3LPRIO - 2 BYTES ONE FOR BUFFER | NCREMENT ONE FOR PDAR DI SP

EXTERNAL REFERENCES
* VSLPR2 - VI RTUAL ENTRY SECOND PAGE OF LI NE PRI NTER ROUTI NE
* VSLPRB - VI RTUAL ADDRESS OF THE LI NE PRI NTER BUFFER
* | $LDXR - ENTRY PO NT FOR PAG NG MODULE V.M LOAD XR ROUTI NE
* $LPRI O - ENTRY PO NT FOR PAG NG MODULE V. M CONVERT ADDRESS

EXITS, NORVAL
EXIT IS TO THE CALLI NG ROUTI NE VIA A BRANCH TO THE V.M PAG NG
ROUTI NE

EXITS, ERROR
NONE

E R R R R T R S R R R R S T I R R T R T R T R N . R R

E R R R R S T R S R T S T R R T R B N T N A T . R



DLFPRT - LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE

ADDR STMT

3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 258

* TABLES/ WORKAREAS

* NA

*

* ATTRI BLTES

*  NATURALLY RELOCATABLE AND REUSABLE

*

* CHARACTLR CODE DEPENDENCY

*  THE OPERATI ON OF THI S MODULE DEPENDS UPON AN | NTERNAL REPRESEN-
*  TATI ON OF THE EXTERNAL CHARACTER SET WHI CH |'S EQUI VALENT TO THE
*  ONE USED AT ASSEMBLY TI ME

*

* NOTES

*  ERROR PROCEDLRES

| F A PRINTER UNI T CHECK OCCURES. THE LINE I N WH CH THE CHECK
OCCURED W LL BE REPRI NTED

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
REG STER USAGE *
REG STER 1 (@R) |S USED AS A BASE REG STER FOR DFPRNT >
REG STER 2 (@R) |'S USED AS A BASE REG STER FOR THE FI RST *
PAGE OF DLFPRT, LINE PRINTER BUFFER, OR IN THE CASE OF A UNIT *
CHECK, THE PRI NTER ERROR HANDELI NG ROUTI NE ' DFPNDX . *
*

SAVED/ RESTORED AREAS *
NONE >
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
*
*
*
*
*
*
*
*
*
*
*
* MCDI FI CATI ON CONSI DERATI ONS

* CHANGES TO ElI THER DLFPRT OR DFPRNT MAY DI RECTLY AFFECT THE
* | NTERFACE BETWEEN THE TWO MODULES.

*

*

*

*

*

*

*

*

*

*

*

*

REQUI RED MODULES
@YSEQ
@XDEQ
@DVEQ
SVSEQU
$1 SEQU
DFPRNT

OTHER
NONE

R R b b b Sk R R R R b b Sk kR R R R b b R Rk Ik I b b b Sk kI R R b b b Sk S b I R I Rk kI S



DLFPRT -

LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE

4D00

4D00
4D03
4D06
4D0A
4D0F
4D13

4D18
4D1B
4D1E

4D22

4D25
4D28
4D2B

4D2E
4032
4D35
4D39

4D3F
4D44

4D49
4DAE
4052
4057

4D5B
4D5E

7C

3A
2C

8C
7C
6C

BC
F2

1E
1E

B5
8C

80
90

00
00

02
00

BC

03E4
144A D7
1349

D9 144C
BD

BA F6

A9
4A

03E4
0A
03E4

03E5 03C2

03E3 F6
03C2 F6

144A ED
1358
S5A 144C
0000

D9
00 0000

ADDR STMT

2800
4D00

4D00

4D18

4D25

ADBF

3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442

3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 259

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

ORG *,256,0 SET STARTI NG ADDRESS
USI NG DFPASE, @R SET PAGE BASE ADDRESS - DFPRNT
USI NG DLFPRT, @XR SET PAGE BASE ADDRESS

*

DLFPRT EQU  *
M/ DFP330+@Y , @R) , @CB

ENTRY BI DI R PRI NT
SET BRANCH TO LI NE PRI NTER PAGE

ST DLF155+@P1(, @XR), @R SAVE XR

SBN  $LPRP3, @RI NT SET LI NE PRI NTER FLAG

M/C | $VADR DLFVD1( @/ADDR, @XR) GET PRI NTER BUFFER VADDR

B | SVMDFY LOAD BUFFER & SET PAGE MDFY BI T

MC  BUFADR(2, @R), | $CADR SAVE BUFFER ADDR
DLFO50 EQU  * PROCESS PRI NTER UNI T CHECK

M/  DFP330+@1(, @BR), DENTRY  SET ENTRY DI SPLACEMENT

MV DLF360+@Y , @XR) , @QJCB FORCE RETURN ENTRY

MWC  DFP333(3, @R), DLFEOR(, @R) SET DLFPRT ERROR ENTRY
*

B DFP280( , @R) GO CHECK FOR PREV. ERRCR
khkhkkhkhkhkhkhhhkhdhddhhhhdhddddddhhdddhddddddhhddrdhddddddhdhdrdddddddddddxxd*dddddx%x%x
*

* FI ND FUNCTI ON

*

IR b ok Sk Sk R R Rk kR R R Rk kS kb R Rk Sk R b b R Rk Sk R b b ik ik S S R
DLF100 EQU * RETURN FROM ERROR CHECK

Y DLF360+@Y) , @XR) , @NOP RESET ENTRY | NDI CATOR
TBN  DLFI ST+@PCTRL(, @R), @RINT |S OP A PRINT ?
JF DLF170 CHECK | F BUFFER FULL
R R I b S S E S E b S S R b S S S S I b S S S S S R S b S S S b S b S S b b S S S b S
*
* ENTRY TO FI LL BUFFER
*
R R b S b S b b S R S b S I b S S S S R S S I S S R R S S S bk S S R S b S R S S I S b S
TBF  $LPRP3, @ NDEX TEST DUMWY PRI NT
JF DLF140 SKIP I F I N USE
SBN  $LPRP3, @ NDEX SET DUMW PRI NT PCS. USED
M/C  $LPROS(1), $PRPCS SAVE TRUE PCSI TI ON
UPDATE BUFFER PO NTER

DLF140 EQU  *
*

R R I b b S b S b b S S S S R b b S S S S S S b S S S S I S S R S b S b S I S S O b S S S b S
*
ALC  $BUFPT, DLFI ST+@RCNT(1, @GR) ADD NEXT COUNT TO BUFFER PTR
ALC  $PRPCS(1), DLFI ST+@PRCNT(, @BR) UPDATE HEAD POSI TI ON
*
* | NCREMENT BUFFER PO NTER
*
M/C | $VADR, DLFPCH( @/ADDR, @XR) V.M PATCH PAGE ENTRY ADDR 1-5
DLF143 B | $CVAD LOAD PATCH PAGE 1-5
M/C  DLF145+@P1( @ADDR, @R), | $CADR MOVE CADDR TO BRANCH 1-5
DLF145 B ok 1-5
*
£ MOVE DATA TO BUFFER
*
DLF146 L BUFADR(, @XR), @XR XR - BUFFER CADDR
DLF150 WC *-*(@/Q @WR), *-* MOVE DATA | NTO BUFFER
*



DLFPRT - LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 260
4D63 C2 02 0000 3481 DLF155 LA  *-* @R RESTORE DLFPRT BASE ADDR
3482 *
3483 * TEST FOR CARRAGE RETURN
3484 *
4D67 7D OO F5 3485 CLI  DLFI ST+@CTRL(, @R), @RETR TEST CARRAGE RETURN ON
4DBA F2 01 4C 3486 JNE  DLF175 JUMP TO RETURN | F NO C. R
4D6D 3487 DLF160 EQU  * LOAD PAGE2 LI NE PRI NTER
4D6D 7C 88 BD 3488 M/  DFP330+@1l(, @R), DERROR SET ERROR ENTRY DI SP.
4D70 2C 01 144A EB 3489 DLF165 MVC | $VADR, DLFVD2( @/ADDR @R) VADDR VLPRT2
4D75 EO 87 93 3490 B DLF400(, @R) LOAD BASE
4D78 3492 DLF170 EQU * CHECK | F BUFFER EMPTY
4D78 3D 00 03E3 3493 CLl  $BUFPT, @ERO | S BUFFER EMPTY ?
4D7C EO 01 6D 3494 BNE DLF160(, @R) GO TO PRI NT EXI T
4D7F 7C 01 DE 3495 MVl DLFPCF(, @R), @ NDEX SET | NDEX ONLY
4DB2 7C 87 A0 3496 M/  DFP270+@) , @R), QJCB FORCE RETURN
4D85 DO 87 92 3497 B DFP240(, @BR) GO DO I/ 0
3499 *
3500 * NO ERROR, CHECK FOR PREVI OUS ERROR
3501 *
4D88 F2 00 1D 3502 DLF350 JC  DLF360, *-* JUVP NO PREVI QUS ERRCR
4D89 3503 ORG DLF350+@ * |'NI TI ALl ZE
4DB9 87 4DB9 3504 DC  AL1( @QCB) * TO | NDI CATE
4D8B 3505 ORG  DLF350+@ NST3 * NO PREVI QUS PRI NTER ERRCR
4D8B BC 87 89 3506 M/  DLF350+@) , @R), @QJCB RESET ERROR | NDI CATOR
4DBE 2C 01 144A E3 3507 DLF355 MWC | $VADR DLFRTY( @/ADDR, @R) VADDR RETRY ENTRY VLPRT2
4D93 3508 DLF400 EQU * PREPARE TO EXI T LI NE PTR PAGEL
4D93 3C 80 12B6 3509 M | SLBFR, @\OP FORCE LI NE PRI NTER UNLOCK
4D97 CO 87 1358 3510 B | $CVAD LOAD LI NE PRI NTER PAGE2
4D9B 8C 01 A7 144C 3511 M/C  DLF425+@FP1( @ADDR, @R), | $CADR MOVE CADDR TO BR
4DA0 C0 87 1354 3512 B | $LOCK LOCK PAGE VLPRT2 1-5
4DA4 CO 87 0000 3513 DLF425 B * o BRANCH TO PAGE2
4DA8 EO 00 25 3515 DLF360 BC  DLF100(, @R), *-* FORMAT NEXT LINE / GO TO ENTRY
4DA9 3516 ORG DLF360+@ * | NI TI ALl ZE
4DA9 80 4DA9 3517 DC  ALL( @\OP) * TO FORMAT
4DAB 3518 ORG  DLF360+@ NST3 * NEXT LI NE TO BE PRI NTED
4DAB 2C 01 144A EF 3519 M/C | $VADR, DLFPC1( @/ADDR, @R) V.M PATCH PAGE ENTRY ADDR 1-5
4DBO EO 87 4E 3520 DLF375 B DLF143(, @R) BRANCH TO MV CADDR TO BRANCH 1-5
3522 R R R b b b S S b S S S b S S S S b S S b S S b S b I S S S S b I I S S b b S b b S S b b S S S b b S b b b S S b b S b b b b S b b b
3523 *kkkkk kK RETURN TO CALLER KoKk KKK Kk
3524 R IR b I b b S P S S S R I S R S b I S S b b S S b b S R R S S S S b S S I
4DB3 3525 RETURN EQU  * LI NE PRI NTER RETURN AREA
4DB3 0C 00 03C2 03Cl 3526 MC  $PRPOS(1), SLMRGN SET DUMMY POSI TI ON LEFT M&N
4DB9 3527 DLF175 EQU * RETURN FROM DLFPRT
4DB9 7C 80 BC 3528 M/  DFP330+@X , @R), @\OP RESET BRANCH TO LI NR PRI NTER
4DBC 7C 80 A0 3529 M/ DFP270+@) , @BR), G\OP RESET DFPRNT EXI T
4DBF 6C 02 BA F3 3530 M/C  DFP333(3, @R), DFPEOR(, @R) RESTORE DFPRNT ERROR TEST
4DC3 7C 11 EO 3531 M1 DLFPCF+2(, @R), @BLI X RESTORE MATRI X PRI NTER END
4DC6 3B 40 03E4 3532 SBF  $LPRP3, @RI NT RESET LI NE PRI NTER FLAG
4DCA DO 87 CA 3533 B DFP300( , @BR) RETURN TO CALLER
*
gggg R R b b b S S S S S b S S R S S S R S S S I S S S S S S b S b S I R R S kR S R S S S b
4DCD 3536 DLFRPE EQU * PRI NTER UNI T CHECK ENTRY



DLFPRT -

ERR LOC
4DCD

4DD1
4DD3

4DEC
4DEE
4DF0

4DF1
4DF4

OBJECT CODE
CO0 87 1330
4D00

DO 87 D3
4F00

0000

0000

00

0000

00

0025
4EA49

00

8080C00001
4EO00

5391
53B6

D1 EO D3
El EO CD

ADDR

4DD2

004E
0053
0090
4DED
4DEF
4DF0
00AO
0088
0025
0001

4DF3
4DF6

STMI

3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576

LI NE PRI NTER ROUTI NE

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PAGE 261

B | SLDXR BR TO FORCE DLFPRT TO BE MOST
* * RECENTLY USED PAGE

DC  AL2(VSLPRT) DLFPRT VADDR

B DFPRPE- DFPRNT( , @BR) GO PROCESS LOAD ERP SECTI ON
*
R R I b S S S E b S S S R b b S S b S S S b S S S S I S S b S S S b S O b S S b S S S b
DLFVDL DC  AL( @ADDR) ( V$LPRB) LI NE PRI NTER BUFFER PAGE
BUFADR DC  XL2' 00' SAVED BUFFER ADDR
*
DFPWIH DC  XL2' 00' LI NE W DTH
DFPRES DC  XL1' 00' LI NE COUNT
BUFRWK DC  XL2' 00' BUFFER POl NTER
DLFBPT DC  XL1' 00' BUFFER | NCREVENT
*
DLFMAR DC  AL2( DLF500- VLPRT2) DI SPLACENENT TO FORMAT LI NE
DLFRTY DC  AL2( V$LPR2+DLF700- VLPRT2) RETRY ENTRY PO NT
*
DFPPCS DC  XL1' 00' CHARACTER PCSI TI ON ON LI NE
LPRCMD DC  XL5' 8080C00001" LI NE PRI NTER CMDS.
DLFVD2 DC  AL2( VSLPR2) LI NE PRI NTER PAGE2
DLFX4E EQU X 4FE VLPRT2 LOCK BI T 1-5
DLFX53 EQU X 53' VLPRT3 LOCK BI T 1-5
DLTABL EQU X 90' TAB LEFT AND CHAI N
DLFPCH DC  AL2(V$PCH2+DLF400- @1- DLFPRT) ~ PATCH PAGE ENTRY ADDR 1-5
DLFPCI DC  AL2(V$PCH2+DLF175- @D2- DLFPRT) PATCH PAGE ENTRY ADDR 1-5
DLFSWC DC ~ XL1' 00' RETURN CARRI AGE SW TCH 1-5
DLTABR EQU X' AD' TAB RI GHT AND CHAI N
DERROR EQU  DLF350- DLFPRT ERROR CHECK ENTRY DI SP.
DENTRY EQU  DLF100- DLFPRT ENTRY RETURN DI SP.
DLFRTN EQU X 01' RETURN CARRI AGE | NDI CATOR  1-5
*
* | NSTRUCTI ON MODI FI CATI ON TP DFPRNT AT DFP335
*

TIO DFPRPE- DFPRNT(, @BR), @ERR FORCE BRANCH TO DFPRNT ERRCR
DFPECR EQU  *-1 LAST BYTE OF FORCE DFPRNT ERROR

TIO DLFRPE(, @R, @PERR FORCE BRANCH TO DLFPRT ERROR
DLFEOR EQU  *-1 LAST BYTE DLFPRT FORCE ERROR

khkhkhkhkhkhhhhkhdhddhhhhdrdhddddddhhddrdhddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%

kkhkkkkkk*x END V$LPR'I’ kkhkkkkkk*x

khkhkhkhkhkhhhdhdhdhdhdhhhdhdrdhddddddhhddrdhddddddhhddxdhddddddhddrdrdddddddddxdxdddddddxx%x



DLFPRT -

LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE

4EO00

4EO00
4EO05
4E09
4EOE

4E13
4E18
4E1D
4E22

4E25

4E29
4E2D

4E30
4E34
4E39

4E3C
4EA1

4EA4

4EA49
4EAC

4E50
4E53
4E58
4E5E

2C

8C
8C

AE

AD
F2

AF
F2

2C
7C
8C

Bl
6C

01

00
02

00
87

00
87
00

E4
04

144A D7
1354

D9 144C
DE 144C

DC 03ES
DB 03C0
DB 03C1
04

DE DB

DB DC
0C

DC DB
03E3 DB
08

03E3 DC

A0

DF O3ES3

E2 E9

9E

E4 0O3E5
03E5 03C1
03E5 03E3

ADDR STMI' SOURCE STATEMENT

2800
4D00
4EO00

4E25
4E29

4E3C

4EA4
4EA49

VER 15, MOD 00 31/05/21 PAGE 262

3578 R R b S S 6 b S S R b A S I b A R R S S S I R b S S bk S S R S b S S S S R S b S
3579 *
3580 * ENTRY TO FORVAT PRI NT LI NE
*
ggg% R R I b S S R S b S S R b S S S S R S b S S S S S R S S b S I R S S b S S S b S
3583 ORG *,256,0 SET STARTI NG ADDRESS
3584 USI NG DFPASE, @R SET PAGE BASE ADDRESS - DFPRNT
3585 USI NG DLFPRT, @R SET PAGE BASE ADDRESS
3586 VLPRT2 EQU *
3587 M/C | $VADR, DLFVD1( @/ADDR, @XR) GET BUFFER ADDR
3588 B | $LOCK LOCK PRI NT BUFFER
3589 M/C  BUFADR(2, @XR), | $CADR SAVE LI NE PRI NTER BUFFER CADDR
3590 M/C  BUFRWK(2, @R), | $CADR SAVE BUFFER ADDRESS
3591 kkhhkkhkhkhkkhhkkhhhkkhhkhdhhkhhhkhhkhhhkhhkhdhhkhhkhkhhkhdhhkhhkhdhhkhhkhkhhkhhhk hkhdhhkhhkhkk k)i khkhkkhhkkikkhxkk*%x
3592 *
3593 * DETERM NE ANY MARG N COMPUTATI ON REQUI RED
*
gggg R R I b b S b b b S S S R S S S b S b S S S S S S S b S S b S I R i S b E S S S S b S
3596 M/C  DFPRES(1, @R), $BUFPT SAVE COUNT
3597 MC  DFPWTH(1, @R), SRVRGN SET RI GHT MARG N VALUE
3598 SLC DFPWH( 1, @R), $LVRGN CALCULATE W DTH
3599 J DLF525 CONTI NUE
3600 *
3601 DLF500 EQU * FORVAT LI NE
3602 ALC  BUFRWK(2, @R), DFPWIH(, @R) GET NEXT PDAR ADDR
3603 DLF525 EQU *
3604 CLC DFPWIH(1, @XR), DFPRES(, @XR) COVPARE W DTH TO LI NE LNTH
3605 JNL  DLF550 JUWP LENGTH < W DTH
3606 R R I b S S E S E b S S R b S S S S I b S S S S S R S b S S S b S b S S b b S S S b S
3607 *
3608 * COVPUTE MARG N AND FORMAT DATA
*
gg(])_g R R b S b S b b S R S b S I b S S S S R S S I S S R R S S S bk S S R S b S R S S I S b S
3611 SLC DFPRES(1, @R), DFPWH(, @R) NEXT LI NE = RESI DUAL
3612 M/C  $BUFPT( 1), DFPWH(, @XR) SET NEW LINE - W DTH
3613 J DLF600 GO TO FORMAT NEXT LI NE
3614 *
3615 * COUNT < W DTH
3616 *
3617 DLF550 EQU *
3618 MW/C  $BUFPT( 1), DFPRES(, @XR) $BUFPT RESI DUAL
3619 VI DFP270+@Y) , @R) , @QJCB FORCE LINE PRINT EXIT
3620 *
3621 DLF600 EQU * FORVAT LI NE
3622 M/C  DLFBPT(1, @R), $BUFPT SAVE BUFFER PO NTER
3623 DLF700 EQU * PRI NT RETRY ENTRY PO NT
3624 LIO BUFRWK(, @XR), @DAR SET DATA ADDR
3625 M/C  DFPPCQ(5, @R), LPRCMX(, @XR) SET LI NE PRI NTER CMDS.
3626 *
3627 * COMVON MARG N ENTRY
3628 *
3629 VI DFP260- DFPRNT+@1(, @BR) , @ERO SET TO PRI NT RI GHT
3630 M/C  DFPPOS(1, @R), $LPRCS GET ACTUAL PCSI TI ON
3631 M/C  $LPROS(1), $LMRGN SET REFERENCE
3632 ALC  $LPROS(1), $BUFPT UPDATE PRI NT POSI TI ON
3633 *



ERR

DLFPRT -

LI NE PRI NTER ROUTI NE

LOC OBJECT CODE

4E64
4E69
4E6E
4E73

4E76
4E79
4E7E
4E82
4E86
4E8A
4E8E

4E92
4E97
4E9B

4E9E
4EA3
4EA9
4EAC
4EB1
4EB4

03E3 EY
El O3ES
03Cl1 E4
61

E4 03C1
E4 E4

03E3 EY
03E5 03C1

ADDR STMT

3634
3635
3636
3637

3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658

3660
3661
3662
3663
3664
3665
3666
3667
3668

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 263

SLC  $BUFPT(1), DLFOO1(, @R COUNT LESS ONE
M/C  DLFPCF+3( 1, @R), $BUFPT MOVE DATA COUNT TO PCF
CLC  $LMRGN(1), DFPPOS(, @XR) AT LEFT MARG N ?
JE DLF950 JUM | F AT LEFT MARG N
ER R I S S I S I S S S S I I S S S b I S S S S S b S S S I S S I S S S S S S b I S S S S S S
*
* CALCULATE TAB
*k |'S PRINT POSI TION < HALF OF DATA COUNT ?
* TAKE ONE- HALF OF COUNT ROUTI NE (DI VI DE)
*
ER IR I Sk S I S I S S S S S I I b I S S I S S S S S b S S I S S S S S
WI DLFORK- 1(, @R) , @ERO
M/C  DLFORK(1, @R), $BUFPT MOVE COUNT TO WORK AREA
ALC  DLFORK(2, @R), DLFORK(, @R) ADD THREE TI MES
ALC  DLFORK(2, @R), DLFORK(, @BR)
ALC  DLFORK(2, @R), DLFORK(, @BR)
MZN  DLFORK-1(, @R), DLFORK- 1(, @R) MOVE ZONE NUM
M\Z  DLFORK-1(, @R), DLFORK(, @BR) DLFORK- 1=1/2 NEXT LI NE CNT
*
* MOVE CARRAGE TO LEFT MARG N OR TAB
*
SLC  DFPPOS(1, @XR), $LVRGN PRPOS W TH | N W DTH
CLC DFPPOS(1, @R), DLFORK-1(, @R) |S PRPCS > 1/2 NEXT LINE
JL DLF900 SET TO GO TO LEFT MARG N
E R S Sk S S S S S S b S S S R S b S S S R S S S A b b S S S b kS S O
* DETERM NE TAB DI RECTI ON
ER R R S S S S S S S I S I S S S S S I b S I S S S S S S I S I I b S I S S S S I b S S b S S O
ALC  $BUFPT( 1), DLF001(, @BR) COUNT PLUS ONE
M/C  $LPROS(1), $LMRGN SET POSI TI ON TO LEFT MARG N
M/l DFP260- DFPRNT+2(, @BR), @1 SET TO PRI NT LEFT
CLC DFPPOS(1, @R, $BUFPT COVPARE PRI NT PCS. TO LI NE LNG
JE DLF950 JUMP EQUAL LINE & POSI TI ON
JH DLF800 JUWP TO TAB LEFT



DLFPRT - LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE

4EB7 2F 00 O3E3 E4
4EBC 8C 00 E4 O3E3
4EC1 7C A0 DE
4EC4 F2 87 08

ADDR STMI' SOURCE STATEMENT

3670 *
3671 *
3672 *
3673
3674
3675
3676

COMPUTE TAB RI GHT

SLC  $BUFPT(1), DFPPOS(, @R)
M/C  DFPPOS(1, @R), $BUFPT
M/  DLFPCF(, @R), DLTABR

J DLF920

VER 15, MOD 00 31/05/21 PACE 264

GET TAB DI STANCE
SAVE BUFFER PO NTER
SET TAB RI GHT OP
JUWP TO SET TAB COUNT



DLFPRT -

LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE

4ECY
4ECC

4ECF
4ED3

4ED7
4EDC
4EDF
4EE?
4EES5
4EE8
4EEC
4EEF
4EF3

E4 O3ES3
DE

E4 E7
DF E4

03EA DF
ES

FF E2

03E3
99

ADDR

4ECY
4ECC
4ECF

4ED7

STMI

3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701

SOURCE STATEMENT

VER 15, MOD 00 31/05/21 PACE 265

FIND TAB LEFT COUNT

GET TAB DI STANCE

SET TAB LEFT

SET TAB LEFT OP

HARDWARE REQUI REMENT
ONE LESS

R) SET TAB COUNT

SET AT LEFT MARG N | NDI CATI ON
SAVE PDAR ADDR & BUFR. | NCR

XR = CADDR LI NE PRI NTER BUFFER
SAVE BUFFER ADDR

GET DI SP. TO COMVANDS

MOVE COVVANDS TO PCAR
RESTORE XR TO VLPRT2

SET BUFFER PTR = 0

GO TO DFPRNT TO DO I/ 0O

*kkhkkkk*kk*

*
* COVPUTE LEFT TAB
*
DLF800 EQU  *
SLC  DFPPOS(1, @R), $BUFPT
DLF900 EQU  *
M/  DLFPCF(, @R), DLTABL
DLF920 EQU  *
SLC  DFPPOS(1, @R), DLFO01(, @BR)
M/C  DLFPCF+1(, @R), DFPPOS(, @X
DLF950 EQU  *
M/C  $LPRI O DLFBPT(2, @R)
ST  DLFORK(, @R), @R SAVE XR
L BUFADR(, @R) , @R
ST  DFPAPC(, @R), @R
M/  DFPAPC(, @R), DLFCAR
M/C  BFPCRO LPBUFR(5, @R), DFPPCO(, @R)
L DLFORK(, @R) , @R
M/ $BUFPT, @ERO
B DFP250( , @R)
*
R R R b b b b S P S S S S S S S S S S i S b S S S S b b S S S S b b I S S b S S S I S I b b S S S b b S b b b S S b b S b b b b S b b b
*kkkkkkk END V$LPR2
R R R b b b S S b S S S S S S S S I i S I S b S S b S S S S S b b I S S b S S b b S b b b S S S b b I b b b S S b b S b b b b b b b b



DLFPRT - LI NE PRI NTER ROUTI NE

ERR LOC OBJECT CODE ADDR
4F00

4F00

4F00

4F00 AFFA

AFFB

4FFB 0000000000 AFFF

AFFF

00FB

STMI

3703
3704
3705
3706
3707
3708
3709

3711
3712
3713
3714
3715
3716

SOURCE STATEMENT VER 15, MOD 00 31/05/21 PACE 266

khkhkkhkhkhkhkhhdhkhdhddhhhdhdhddddddhhhddhddddddhhdddhddddddhdhdrdrddddddddddxxdddddddx%x%x

* LI NE DRI NTER BUFFER AREA
khkhkhkhkhkhkhhdhkhdhddhhhhdhddddddhhddrdhddddddhhdddhddddddhddrdrddddddddddxrxd*dddddx%x%x

ORG *,256,0

USI NG LPBUFR, @XR
LPBUFR EQU  *

DS CL251

SET BASE FOR BUFFER AREA
LI NE PRI NTER BUFFER AREA
LI NE PRI NTER BUFFER AREA

saxkxxxxkx | | NE PRINTER COVMANDS PCAR %% x %
BFPCAR EQU  * LI NE PRI NTER COVVANDS

DC  XL5 00’ LI NE PRI NTER COVVANDS
BFPCRO EQU  *-1 LAST BYTE OF COVVANDS
DLFCAR EQU  BFPCAR- LPBUFR DI SPLACEMENT TO PCAR

khkhkkhhkhkhkhhdhkhdhddhhhhdhddddddhhdddhdddddddhhdddhddddddhdhdrdrddddddddddxxd*dddddx%x%x



VLPRT3 -

Bl - DI RECTI ONAL PRI NT ROUTI NE CORRECTI ON PAGE

ERR LOC OBJECT CODE

5300

5300
5303
5306
5309
530D

5311

Soils
531A
531E
5322
Seizls
5329
532C
5330
5332
5336

5339
533C
5341
5345
5349
534D
5351
5355

5359
535E
5362
5365

5368
536C
536F
5372

A3

144A 1F
1350
1449
1350
1449
1350
1203

ADDR STMT

5300
5300
2800
4D00

5331

5339

5359
3600

3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768

3770
3771
3772
3773

SOURCE STATEMENT

* 0% X X X X ok

*

R b Sk Sk Sk S R R R Rk R R Rk Sk kR Rk kR Rk Sk S b bk kS

VLPRT3
DFPCHK

DFPENT
*

DFPULK
*

*

VLPRT4
FZS991

FZS992

FZS993

ORG

EQU
EQU

X 5300’

DFPRNT -
FZSPRT -
DLFPRT -

*
*

VER 15, MOD 00 31/05/21

VLPRT3, DFPENT
VLPRT4
VLPRT5, VLPRT6

USI NG DFPASE, @R

USI NG
CLI
JNE

J

B

wC

DLFPRT,

DFPENT
DFPULK
| $LOCK

DFPI ST+@LNGH 1( @LNGH, @R) , @LNGH 1(, @R) MOVE THE P
* PARAMETER LI ST TO WRK AR
DFPDSV( @ADDR+1, @R) , DFPI ST+@DATA(, @R)
* CNT AND DATA ADDRESS
DFPSYC+@BYCNT( 1, @R) , $PRPCS  SAVE HD PCSI TI ON FOR SYNC
DFPPCF+@PRCNT( 2, @R) , DFPI ST+@RCNT(, @R) SET CTRL+CNT

@R
DFPI ST+@PRCNT(, @R) , @ERO ANOTHER LI NE TO PRI NT
CONTI NUE PROCESSI NG LI NE

$LPRP3, @XENAB
DFP115(, @R)
$1 O ND, SLNPTR
DFP115(, @R)

| $LDXR

AL ( @/ADDR) ( V$LPRT)

| $LOCK

@ERQ(, GXR)

*

| SUNLK

| $VADR- 1, DLFX4E

| SUNLK

| $VADR- 1, DLFX53

| SUNLK
| $RTRN

*

FZSP3B, @R
FZS3CC(, @R) , $PRPCS( 1)
FZS3CC(, @R), FZS3RM 1, @R) * CARRI ER POSI TI ON -

FZS992

FZS710(, @R)

$1 O ND, $SLNPTR

FZS993

FZS3PF(, @R) , @RETR
FZS3PL(, @R), @R

PATCH AREA

R b b Sk R R R R R b b b kR R R R b b bk kR R R R b b b Sk Sk S R SRR b b bk kR R R S IRk kS S

PAGE 267

TH S PAGE 15 USED BY THE BI - DI RECTI ONAL PRI NT ROUTI NES TO CORRECT
PROBLEMS CONNECTED W TS APAR NUMBERS 968 AND 972.
USI NG THI S PAGE AND THEI R ENTRY PO NTS ARE

THE ROUTI NES

DFPRNT | NTERFACE

GO TO UNLOCK ROUTI NE
LOCK PAGE VLPRT3

TEST FOP MATRI X PRI NT MODE
BRANCH | F MATRI X PRI NT

'S LI NE PRI NTER REQUESTED ?
BRANCH | F NOT

BRANCH TO LOAD PAGE
LI NE PRI NTER PAGE

QO LOCK PAGE
BRANCH TO LI NE PRI NTER LI NK

UNLOCK ALL LI NE PRI NTER

* ROUTI NE PAGES
DFP280+@Q DFPASE(, @BR) , @\OP SET ERP | NDR OFF
| $VADR, DFP105( 2, @R)

DLFPRT
UNLOCK
VLPRT2
UNLOCK
VLPRT3
UNLOCK
BRANCH

FZSPRT

ADD PRT ZONE LNG TO CURRENT
* | F REGHT M&GN | S EXCEEDED

VM ADDR

PAGE

VM ADDR

PAGE

VM ADDR

PAGE

TO CALLI NG PGW FZPRNT

| NTERFACE

BRANCH BACK | F NOT

'S LI NE PRI NTER REQUESTED ?
NO, DON T SET CARRI AGE RTN
SET CARRI AGE RETURN | NDR

LOAD DATA OQUTDUT PPL CADDR

MOVE THE P

1-5

*

1 1 1 1 1 1 1 *
goioolr goiggioigoioIgoioIgoIogoIaoIoIoOIoIgoIoIaIoIaoIoIIoIoTgIoO1IOIO1O1O1 01 * % % % * % %

RPRRPR RPRRRPRRPRPRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPREPRPRRPRRPREPRPRRPRRPREPRPRRPRRREPRPRRRRERRRE %
1



VER 15, MOD 00 31/05/21 PACE 268

LI NK TO EXECUTE PRI NTER | OCR
MATRI X PRI NTER | OCR VADDR
SET I NDR TO PRI NT ONLY

| F CRT IS NOT A SYSTEM PRI NT
* DEVICE, EXIT ROUTI NE

LI NK TO EXCUTE PRI NT ON CRT
PRI NT CRT RTN VADDR

RETURN TO 1ST PRI NT RTN PAGE

DLFPRT | NTERFACE NO. 1

S SWTCH SET FOR RTN CARRAGE

YES, DO NOT | NCR DATA PTR

DLFI ST+@DATA(2, @R), DLFDSV- 2(, @R) GET DATA ADDR PTR

DLF150+@0OP2( 2, @R) , DLFI ST+@DATA(, @R) SET DATA ADDR
DLF150+@/Q( 1, @R), DLFDSV- 2(, @R) GET COUNT FOR MC
DLF150+@1( 1, @R), $BUFPT MOVE BUFFER DI SP. | NTO | NST.

SET CARRAGE RETURN SW OFF
CONTI NUE

DLFPRT | NTERFACE NO. 2

DLFI ST+@RCNT(, @R), DFPRES(1, @R) BUF PTR - RES| DUAL
DLFDSV- 2(, @R) , DFPRES(1, @R) DATA COUNT - RES| DUAL

SET DUMWY PCSI TI ON- LEFT MGN.

SET SWTCH FOR RTN CARRI AGE

CONTI NUE PROCESSI NG
RAURHBHBHBHHRHRHBHBHBHAAHRHBHBHAH

VLPRT3 - BI - DI RECTI ONAL PRI NT ROUTI NE CORRECTI ON PAGE
ERR LOC OBJECT CODE ADDR STMI SOURCE STATEMENT
5375 C0 87 12B1 3774 B | $CALL
5379 2800 537A 3775 DC  AL( @/ADDR) ( V$SPRT)
537B 7C 40 F2 3776 M1 FZS3PF(, @R), @RI NT
537E OD 00 044A OD5A 3777 CLC  $PRDEV- 1, | $WRK2- 1( 1)
5384 F2 82 06 3778 JL FZS994
5387 CO 87 12B1 3779 B | $CALL
538B 3700 538C 3780 DC  AL( @/ADDR) ( FZS800)
538D CO 87 12D3 3781 FZS994 B | $RTRN
5391 3783 VLPRT5 EQU *
2800 3784 US| NG DFPASE, @R
4D00 3785 USI NG DLFPRT, @R
5391 5F 01 F2 E7 3786 SLC  DLFDSV-2(2, @R), DLFO01(, @R) COUNT LESS ONE
5395 BD 01 FO 3787 CLI  DLFSWX(, @R), DLFRTN
5398 F2 81 04 3788 JE  DLF960
539B 5E 01 F8 F2 3789 ALC
539F 9C 01 62 F8 3790 DLF960 MVC
53A3 9C 00 5F F2 3791 MVC
53A7 8C 00 60 03E3 3792 MVC
53AC 9F 00 60 E7 3793 SLC DLF150+@1(1, @R), DLFO01(, @R) DI SP. LESS ONE
53B0 BC 00 FO 3794 M1 DLFSWC(, @R), X 00
53B3 EO 87 5B 3795 B DLF146(, @R)
3796 *
53B6 3797 VLPRT6 EQU *
53B6 7C 40 F5 3798 M/ DLFI ST+@CTRL(, @R), @R NT SET PRI NT ONLY
53B9 6C 00 F6 DC 3799 MVC
53BD 6C 00 F2 DC 3800 MVC
53C1 0C 00 03C2 03Cl 3801 M/C  $PRPOS(1), SLMRGN
53C7 BC 01 FO 3802 MM DLFSWC(, @R), DLFRTN
53CA EO 87 25 3803 B DLF100(, @R)
3804 * fHHHHHHHHHHHHHHHHHHHHH X 5400
3805 * NOT SCANNED (GENERAL PURPOSE BUFFERS 1 & 2.)
3806 * HHHHHHHHHHHHHHHHHHHHHHH X 55FF

FFFF 3807

END

TOTAL STATEMENTS IN ERROR IN THI S ASSEMBLY =

0

RAURHBHBHBHHRHRHBH AR HAAHRHBHBHBH

RPRRPRRRERRER RPRRPRPRRPRRPRPRRPRRREPRRE RPRRRRPRRRR
gro1o101 010101 groTo1O1 0101010101 01010101 Or1o1O1 0101010101



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PAGE 269

$$$CVD 001 0020 0660

$$$DAT 001 0040 0659

$$SEPL 001 0091 0656

$$$ERN 001 0080 0710

$$SFUN 001 0010 0661

$SSNLN 001 OOAO 0706

$$$STD 001 0081 0655

$$$001 040 2DF8 0404

$$BNLN 001 0605 0636 0638

$$CDBS 001 08CO 0686

$$SCDND 001 0666 0645

$$CDRD 001 0890 0684 0686

$$CKEY 001 0603 0634

$$CKFF 001 O0B3D 0666

$$COFF 001 0B44 0665

$$CSNS 001 209C 0695

$$DATB 001 OBBF 0667

$SECSA 001 OAFE 0664

$$ERSK 001 1CO0 0705

$$FITS 001 1DO0O 0713

$$FLIB 001 O6FF 0712

$$ILEN 001 0601 0630 0632 0636

$$ILHD 001 0600 0628 0630

$$INLN 001 0607 0643 0645 0647

$S$INND 001 O6FA 0647

$$KBDT 001 O0O9E1l 0654 0658

$$KBSN 001 O09E2 0658 0663

$$KLD1 001 0600 0718 7877 8607

$$KLD2 001 0700 0720

$$KLD3 001 0CO00 0722

$$LPOS 001 O0O9EB 0663

$SPCNT 001 O7E9 0679

$SPLYN 001 2004 0693 7676 9165

$$PRES 001 0890 0652 0654 0664 0665 0666 0667 0684
$SPRFL 001 2143 0697

$SPRNT 001 0707 0673 0674 0678 0679 7675
$$PRTN 001 0782 0674

$$PSIO 001 O7CE 0678

$$PYCD 001 2200 0699

$$PYMP 001 2000 0691 0693 0695 0697 0699
$$SLIB 001 1CO0 0708

$$TPCD 001 0606 0638 0643

$SUPAR 001 0602 0632 0634

$$SWSPB 001 1EO0 0711

$$XIND 001 O6FF 0709 0712

$$ZERO 001 0000 0224 0225 0227 0228 0229 0233 0691
$ABORT 001 0010 0337

$BASIC 001 0080 0395

$BI GCD 001 0080 0471 7945

$BLDPL 001 0579 0604 0606

$BLNOCE 001 0569 0594

$BLOAD 001 0522 0585 0587 0590 0603 0604 7825 8473
$BLRTN 001 0550 0593 0594

$BRSAV 001 03C5 0282 0283 8914* 8934
$BSADR 001 0587 0609 0611

$BUFPT 001 O03E3 0490 0491 8729 9517* 9531* 3466* 3493 3596 3612* 3618* 3622 3632 3634~



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 270

3635 3647 3663* 3666 3673* 3674 3682 3696* 3792
$CABLD 001 04B4 0563 0564
$CAERK 001 0469 0540 0543
$CAERR 001 03CD 0288 0290
$CAIPL 001 049D 0559 0561
$CALLI 001 0008 0480
$CARDI 001 0001 0251
$CARPL 001 04A1 0561 0563
$CIENT 001 0483 0550 0551 9041 9050
$CI EXT 001 0480 0549 0550
$CI MBK 001 0476 0546 0549
$CI SUS 001 0496 0554 0559 0003
$CLBFR 001 0010 0438
$CVDKY 001 0008 0350
$CMODE 001 0002 0400
$CONFG 001 03DD 0463 0473 7945
$CRPOS 001 O0O3E2 0489 0490 2807 2814 2921
$CRTAD 001 044D 0528 0529
$CRTAV 001 0002 0344
$CRTDN 001 0002 0368
$CRTIN 001 03D3 0365 0372
$CRTNO 001 0004 0347
$CRTPU 001 0004 0369
$CRTSP 001 0008 0370
$CRTUP 001 0001 0367
$CRUSH 001 0080 0476
$CSDPL 001 O50E 0575 0576
$C0001 001 0464 0532 0538
$DATE 001 043A 0513 0514
$DBGUF 001 O0O3EO 0475 0484 7411
$DBLOK 001 0001 0425
$DFDET 001 O3E8 0496 0497
$DI SKN 001 0025 0227 7816 7836 8462 8487 3264 3275
$DKERR 001 0008 0406
$DKSI Z 001 03D7 0450 0458 0499
$DK100 001 0001 0452
$DK200 001 0002 0453
$DK400 001 0004 0454
$DK600 001 0008 0455
$DK800 001 0010 0456
$DPLSV 001 0449 0524 0526 7832 8481
$DTNVB 001 0040 0271
$DTRDR 001 0040 0359
$ENDNU 001 0600 0618 0628 0652 0673 0709 0718 0720 0722 2752
$ERDPL 001 046F 0543 0545
$ERFIL 001 0040 0298
$ERHRD 001 0004 0430
$ERKEY 001 0080 0302
$ERLOG 001 0345 0232
$ERVAD 001 0472 0545 0546
$ERPND 001 0004 0403 9296 9469 9472
$ERRCT 001 O03CF 0304
$ERRPG 001 O03CE 0292
$ERSFL 001 0035 0297
$ERSTK 001 0030 0295
$ERO50 001 0363 0233



SYMBCL

SERLIN2
$EXADR
$EXCMVD
$SEXFTR
$FCI ND
$FDI ND
$FEARR
$SFEVAP
$FILIB
$FITIN
$FUI ND
$CUFI O
$CUFI R
$HI STE
$HI ST1
$HRDER
$! NDR1
$| NDR2
$! NDR3
$1 NLNO
$I NRPT
$I A ND
$I OPGS
$I OYES
$| PLDV
$I RKEY
$KEYBD
$KEYCD
$SKEYDT
$KE090
$KE130
$KYBSY
$SLDRTN
$SLEVEL
$LI ST

$SLMRGN
$SLNPTR
$LOADB
$LOADR
$LPRI O
$LPROS
$LPRP3

$SMOUNT
$MPDVN
$SNEXTB
SNEXTL
$NOENB
SNCLST
$NUCBS
SNVRKF
SNVRKR
$PASVD
$PAUSD
$PAUSE
$PGVDT

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001

0050
0517
0001
043B
0010
0040
0004
0588
03DA
0010
0020
0583
0008
042E
0435
0020
03D4
03D5
03D6
03CF
0020
03D2
0010
0002
O5FF
0020
03El
03C3
0040
00DE
01D5
0010
0571
03DF
0002
03C1
0080
054A
051A
03EA
03E5
03E4

0020
0001
03E6
03E/
0008
0004
03C0
0080
0040
042D
04BA
0002
0020

DEFN

0300
0578
0332
0514
0410
0417
0225
0611
0461
0386
0415
0608
0260
0511
0512
0356
0372
0398
0423
0290
0268
0339
0479
0254
0615
0478
0484
0248
0392
0228
0229
0265
0603
0473
0427
0243
0362
0587
0580
0497
0492
0491

0441
0341
0494
0495
0433
0257
0240
0446
0443
0510
0564
0334
0389

CROSS REFERENCE

REFERENCES

0580
0519

0612
0462

0609

0512
0513
9288
0398
0423
0450
0292

0365
7411

0618

0489
0282

0475

0245
3745

0583
9516
0494
0492
9527

9525

0495
0496

0241

0511
0566

7592

9476*
9291~
9525

9296*
0304
9288*

8927
3770

3689*
8739

8628*
9992~
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8922 0236 2178 3156 3159 3161

9526*

9471~

9469 9472*

0311 0141

9525* 3745 3770

9357 9360 9488 3526 3598 3631 3636 3656 3664 3801

9465 9506* 3461* 3630 3631* 3632* 3664*
8705* 8737 8740* 9170* 9173* 9463 9466* 9483 9503 9505*
0056* 0257* 3433* 3458 3460* 3532* 3743



SYMBCL

$SPGVBT
$PKERT
$PLST1
$PLST2
$PLST3
$PRDEV
$PRESN
$PROCI

$PRPCS

$PSDBR
$PSDXR
$PSTEP
$PSTMT
$PTCH1
$READY
$REORD
$RLOAD
$RVRGN
$RSTR

SRUNI T
$SFAI D
$SSPRNT
$SRTRN
$STEPT
$SWPCR
$TABLN
$STFLOW
$TRACE
$TRALL
$TROVR
$TRUNK
$TRVAR
SUNMBK
$USRDR
$VIVDEF
$VOLF1
$VOLF2
$VOLI D
$VOLR1
$VOLR2
SWAI TF
$SWFDEF
SWFLOK
SWFNIVE
$WEI ND
$XI ND1
$XI ND2
$XI ND3
$XPREC
$XRSAV
$ZTRAD
$12K

$16CKY
$16K

$221 MP

LEN VALUE

001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0010
0419
0454
045B
0462
044B
0002
0001
03C2

04FA
04F2
0004
0008
03F5
0080
0040
051E
03C0
04D6
0001
050D
0465
O4FE
0002
0511
03CB
0008
0004
0010
054E
0080
0020
048D
03DC
0080
O3FE
040E
03F6
03F6
0406
057F
0040
0008
0443
0004
03D0
03D1
0308
0040
03C7
05A2
0004
0008
0002
0001

DEFN

0353
0508
0529
0530
0531
0526
0377
0374
0245

0569
0568
0335
0336
0499
0419
0477
0583
0241
0566
0313
0571
0538
0570
0314
0576
0285
0320
0315
0321
0590
0273
0322
0551
0462
0326
0505
0507
0503
0504
0506
0606
0520
0383
0519
0380
0311
0330
0458
0323
0283
0612
0467
0469
0466
0464

REFERENCES

0510
0530
0531
0532
0528

0248
2647
0569

0503

0585
0243
0568

0540
0571

0578
0288

0593
0554
0463
0506
0504
0505
0507
0608
0524
0330
0339
0461

0285

CROSS REFERENCE

VER 15, MOD 00 31/05/21

7584 7591* 7592* 7607* 9163 9168 0240 0252 2449 2623 3777

8739* 9331* 9337 9348* 9355 9360*
3461 3467* 3526* 3741 3765 3801*

8926 9338 2454 3597
0570 0575

0508

7837 8488 3276

9465*

9499~

9506 2524 2531
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SYMBCL

#SSHBL
#E$#CK
#$$#CN
#$$#CO
#$$#CS
#$$#DR
#ESHER
#ESH#FS
#$$#I N
#ESHPW
#ES#RS
#$$#SA
#$B#SS
#$$#VU
#ES#0T
H#ESHLT
#$$BCO
#$$BOV
#SSDPR
#$SDRE
#$SDSP
#$SECM
#ESEFK
#$SERR
#SSEXM
#SSFI L
#$SFI S
#SSFM
#SSFMVS
#SSGRA
#SSCUF
#$$SI NL
#$$8I NS
#SSKAL
#$$KCA
#$$KCH
#$$KCN
#SSKCT
#$$KDE
#$SKDI

#$$SKDN
#$$KDO
#$SKED
#SSKEN
#SSKEX
#$$KGO
#SSKHE
#SSKKE
H#ESKLI

H#ESKLL
#$SKLO
#SSKIVE
#$$KMO
#SSKNA
#$SKOV
#ESKPA

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0600
0700
0000
0600
0800
0700
0889
2800
0C00
0C00
0C00
0C00
OEO0O
OEO0O
0200
0200
0889
0C00
0600
0600
0C00
0C00
0C00
0Q00
0Q00
0C00
0D00
0C00
OEOO
0Q00
0Q00
0C00
0C00
0C00
0C00
0C00
0920
0C00
0000
0C00
0C00
OEOO
0C00

DEFN

1437
1565
1533
1325
1385
1129
1329
1425
1569
1573
1405
1393
1389
1349
1121
1125
1137
1409
1145
1161
1181
1441
1461
1433
1321
1401
1397
1529
1369
1293
1429
1509
1133
1297
1513
1265
1381
1233
1229
1309
1217
1313
1153
1157
1177
1149
1333
1561
1237
1537
1241
1221
1165
1277
1197
1173

CROSS REFERENCE
REFERENCES

3964

7857 8583
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SYMBCL

#$SKPO
#$SKPR
#SSKRE
#SSKRL
#ESKRM
#ESKRN
#$SKRO
#EBKRS
#SSKRU
#$$SKRV
#ESKSA
#SSKSE
#$$KSO
#EBKSS
#ESKSV
#EBKSY
HESKW

#SSKVR
#SSLOA
#$$M P
#$$SDS
#SSSFF
#SSSFL
#$$SFO
#$SSFS
#$$SPA
#$$SPO
#$SSPS
#$$STR
#$$TDC
#ESTSY
#ESTVK
#SSUAL
#ESUAT
#$$UCD
#SSUCN
#SSUCP
#$$UDE
#$SUDI

#$SUEX
#$SUI N
#ESUPA
#$SUPO
#ESUPT
#$$VCR
#$SVLO
#$$VOD
#SSVWM
#SSVXI

#$$7DU
#$$7LB
#$$ZLO
#E$ZLV
#$$ZL1
H#ESZL2
#$$ZL3

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0Q00
0Q00
0C00
0700
0C00
0700
0D00
0Q00
0C00
0800
0C00
OEO0O
0C20
0C00
0980
0C00
0C00
0C00
0600
0Q00
0C00
OEO0O
OF00
1500
0Q00
0C00
0806
0C00
1600
1000
1000
OFCO
0C00
0900
0900
0C00
0700
0Q00
0C00
0C00
0C00
0C00
0Q00
0C00
2000
0600
0600
0000
0600
1100
1100
1100
OF00
OF00
OF00
0C00

DEFN

1261
1285
1205
1301
1169
1189
1193
1517
1213
1305
1249
1289
1341
1273
1269
1281
1209
1201
1141
1337
1449
1453
1445
1417
1413
1253
1257
1245
1421
1225
1185
1361
1377
1473
1481
1465
1469
1485
1489
1373
1477
1457
1525
1521
1317
1353
1357
1365
1345
1497
1541
1501
1557
1545
1549
1553

CROSS REFERENCE
REFERENCES

7867 8595
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SYMBCL

#$$ZTR
#$$ZUT
#$#BLN
#S#CKT
#$#CNF
#$#COR
#$#CSA
#$#DRT
#$H#ERM
#$H#FSP
#$#1 NV
#$#PWR
#$#RSP
#$#SAV
#$#SSA
#$#VUF
#$#0TR
#$#1TR
#$@*BL
#S@CK
#$@CN
#$@#CO
#S@HCS
#S@DR
#S@FER
#S@HFS
#$@¥H N
#S@HPW
#S@¥RS
#S@FSA
H#E @SS
#$@HVU
#S@HOT
#S@FLT
#$@BCO
#$@OV
#$@PR
#$@RE
#$@DSP
#$@ECM
#$@EFK
#$@ERR
#$@EXM
#S@I L
#S@ S
#S@rM
#S@MS
#$@RA
#$@QUF
#S@ NL
#3@Q NS
#$@KAL
#$@KCA
#$@XCH
#$@XCN
#S@XCT

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

1000
0Q00
18D4
2118
2000
0800
1000
0000
0928
1880
212C
2300
1780
1180
1128
0B0O8
0000
0080
0001
0004
0001
003A
003A
0008
0032
0030
003A
00C0
0030
0108
0001
0002
0018
0018
0018
0018
0005
0001
0004
0006
0002
0003
0003
0009
0009
0052
0052
0003
0010
0010
0010
000F
000C
000C
0010
0009

1493
1505
1436
1564
1532
1324
1384
1128
1328
1424
1568
1572
1404
1392
1388
1348
1120
1124
1438
1566
1534
1326
1386
1130
1330
1426
1570
1574
1406
1394
1390
1350
1122
1126
1138
1410
1146
1162
1182
1442
1462
1434
1322
1402
1398
1530
1370
1294
1430
1510
1134
1298
1514
1266
1382
1234

CROSS REFERENCE
REFERENCES
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SYMBCL

#$@XDE
#$@XDI
#$@XDN
#$@XDO
#$@KED
#$@XEN
#$@AKEX
#$@XGO
#$@KHE
#$@KKE
#SOXLI
#S@KLL
#$@XLO
#S@KME
#$@XMO
#S@KNA
#S@KOV
#S@QKPA
#$@XPO
#$@KPR
#$@XRE
#$@XRL
#$@QKRM
#S QKRN
#$@XRO
#S@KRS
#$@QKRU
#SAKRV
#$@KSA
#$@KSE
#$@KSO
#$@KSS
#E@AKSV
#$@KSY
#SAKW
#EAKVR
#3Q OA
#S@M P
#$@BDS
#$ OBFF
#$OBFL
#$@FO
#S@FS
#$@BPA
#$@PO
#SOBPS
#$@BTR
#$@DC
#SASY
#S@A VK
#SQUAL
H#SQUAT
#$@ICD
#$@QICN
#$@QICP
#$@QJIDE

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0010
0005
0010
000C
000E
0006
0003
0002
000C
0006
0011
0001
0008
0003
0004
0008
0009
0005
000D
0009
0002
0004
0003
0003
000A
000A
0003
000D
0011
0004
000D
000B
0002
00O0F
0002
0002
0013
000D
0004
0008
0005
0003
0011
0004
0003
0001
0002
0003
0003
0001
0011
000C
000B
0009
00O0F
000E

1230
1310
1218
1314
1154
1158
1178
1150
1334
1562
1238
1538
1242
1222
1166
1278
1198
1174
1262
1286
1206
1302
1170
1190
1194
1518
1214
1306
1250
1290
1342
1274
1270
1282
1210
1202
1142
1338
1450
1454
1446
1418
1414
1254
1258
1246
1422
1226
1186
1362
1378
1474
1482
1466
1470
1486

CROSS REFERENCE
REFERENCES
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SYMBCL

#$@QJDI

#SQIEX
#$@QJ N
#$QIPA
#$@PO
#SQUPT
#S@Q/CR
#$@/LO
#$@/OD
#$@Q/NVM
H#E@Q/X

#$@DU
#$@LB
#$@LO
#S@LV
#S@ZL1
HO@IL2
#S@ZL3
#SQTR
#S@UT
#$BCOM
#$BOLV
#$DPRI

#$DREA
#$DSPL
#$ECVA
#SEFKE
#$ERRP
#SEXVS
#$FI LN
#$FI ST
#$FMLN
#SFNVST
#$CRAP
#$GUFU
#$1 NLN
#$1 NST
#SKALL
#$KCAL
#$KCHA
#$KCND
#$KCTL
#$KDEL
#$KDI S
#SKDNT
#$KDOV
#$KEDI

#$KENA
#SKEXT
#$KGOS
#$KHEL
#$KKEY
#$KLI S
#SKLLA
#$KLOG
#$KMER

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0008
000E
O00O0F
0004
0005
0012
0008
0002
0016
0030
0002
0008
0002
000C
0006
0007
000D
000A
0001
0014
0080
1780
014C
0200
0240
1900
1990
18C0
07D4
1724
1700
1E00
0D00
0690
1880
1C84
0020
06A4
1CC4
053C
0F80
03BC
035C
0744
0300
0780
0188
014
0234
0180
0A30
2100
0400
2004
0444
030C

DEFN

1490
1374
1478
1458
1526
1522
1318
1354
1358
1366
1346
1498
1542
1502
1558
1546
1550
1554
1494
1506
1136
1408
1144
1160
1180
1440
1460
1432
1320
1400
1396
1528
1368
1292
1428
1508
1132
1296
1512
1264
1380
1232
1228
1308
1216
1312
1152
1156
1176
1148
1332
1560
1236
1536
1240
1220

CROSS REFERENCE
REFERENCES
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SYMBCL

#SKMOU
#SKNAM
#$KOVM
#$KPAS
#$KPOO
#$KPRT
#$KREA
#$KRLA
#$KRMO
#$KRNU
#$KROV
#$KRSU
#$KRUN
#$KRVL
#$KSAV
#SKSET
#$KSOV
#$KSSP
#SKSVL
#$KSYM
#SKW D
#EKVRI
#$LOAD
#$M PP
#$SDSY
#$SFFI
#$SFLO
#$SFOV
#$SFSY
#$SPAC
#$SPOV
#$SPSY
#$STRO
#$TDCK
#$TSYK
#$TVKB
#SUALL
#$UATR
#$UCDI
#$UCNF
#$UCPL
#$UDEL
#$UDI S
#SUEXL
#$UI NI
#$UPAC
#$UPOV
#SUPTF
#$VCRT
#$VLOA
#$VODK
#$VVIMR
#SVXI T
#$ZDUM
#$ZL.BM
#$ZLOA

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0204
05C0
0290
0220
0508
063C
02BC
0700
0214
0280
028C
1024
02CC
0710
0488
0680
0AC8
0594
058C
0600
02C4
02B4
0100
0A80
192C
193C
1918
1844
1800
04CC
04DC
0484
1850
0350
0250
0BAC
OF00
1A38
1AD8
19B8
19DC
1B24
1B5C
OEAS8
1A88
1980
1024
1D5C
07B4
0B80
0B88
0C00
0B0OO
1BAA4
2008
1BC4

DEFN

1164
1276
1196
1172
1260
1284
1204
1300
1168
1188
1192
1516
1212
1304
1248
1288
1340
1272
1268
1280
1208
1200
1140
1336
1448
1452
1444
1416
1412
1252
1256
1244
1420
1224
1184
1360
1376
1472
1480
1464
1468
1484
1488
1372
1476
1456
1524
1520
1316
1352
1356
1364
1344
1496
1540
1500

CROSS REFERENCE
REFERENCES
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SYMBCL

#$ZLVR
#$ZL1M
#$ZL2M
#$ZL3M
#$ZTRA
#$ZUTM
#@*BAD
#@¥l OL
#@Hl O2
HOHTAT
#@TBA
H#H@#TFS
H@HTSY
#@¥VFP
#@FVLP
#@¥\WDB
HOFWFT
# @O BA
#@@kl O
#@@HSC
HQOHTA
#@OKTB
HQOHTS
H#HQOHETW
#@GHVM
#@OH\\D
# @O \WWF
#@@#04
#@@#08
#@ABOV
#@ECM
#@ERR
# @OBUF
#@A.DS
#@OBDS
# @QOBFF
# @OBFL
#@OBFO
#@OBFS
# @Y/SF
#@QY/SL
#AQNTR
#@BOVL
#@CORS
#@ECVA
#@ERRP
#@BUFU
#@Q.DSV
#@WSD
#@NERO
#@DBRA
#@PTFL
#@PTFS
#@DSY
#@BFFI

#@FLO

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

20B0 1556
2010 1544
2030 1548
2088 1552
1B9C 1492
1C14 1504
0455 0880
0459 0888
045D 0889
0941 0916
09A1 0920
0941 0914
0941 0918
0700 0906
093D 0909
050C 0901
0500 0899
0001 0881
0001 0893
0002 0890
0010 0917
0010 0921
0005 0919
0020 0915
0100 0910
00BD 0902
0003 0900
0004 0892
0008 0891
0018 0869
0006 0883
0003 0877
0010 0873
0002 0879
0004 0875
0008 0887
0005 0885
0005 0895
0011 0871
0010 0923
O00OF 0924
0001 0908
0400 0868
0005 0774
0481 0882
0441 0876
0401 0872
044D 0878
0001 0782
0003 0776
0002 0778
0006 0797
0001 0796
04AD 0874
04BD 0886
0499 0884

CROSS REFERENCE
REFERENCES

7866 8594

7856 8582

7865 8593

VER 15, MOD 00 31/05/21

PAGE 279



SYMBCL

#@SFOV
#@SFSY
#@/CNT
#@/LAB
#@/LSD
#@/SFI

#@/TRL
H@WF1
#@ARL
#CNDI S
#CNFI G
#CORSV
#DKEXT
#Fl GSC
#FNMSTD
#Hl SCT
#Hl SDX
#Hl SLN
#Hl SN1
#H SN2
#Hl STC
#Hl STN
#H STQ
#H STR
#H STS
#H STV
#HSEND
#HSENT
#| OSDR
#MVSDR
#NEROV
#OBRAD
#PKCNT
#PKVRW
#PKRDD
#PKRTD
#PKRTL
#PKVRD
#PKVWD
#PKWID
#PTFDA
#RDWIL
#SDRDK
#VLSDR
#VLTBE
#VOLF1
#VOLNG
#VOLOC
#VOLRL
#VTCF1
#VTCF2
#VTCRL
#VTCR2
@DLBF
@D1DC
@DLDF

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

04C4
0480
0002
0001
0001
09A1
0708
0401
0400
0001
0005
0010
0002
0001
0000
0006
0003
0008
0003
0005
0007
0009
0000
0001
0008
00O0F
0007
0001
0019
000D
009C
001D
0002
002B
0003
0003
0004
000B
0007
0001
00DC
0004
0011
000C
0008
0009
0006
0005
0008
0025
0027
0024
0026
0008
0000
001E

0894
0870
0794
0789
0780
0922
0907
0867
0866
0749
0785
0773
0756
0786
0002
0763
0758
0755
0761
0762
0765
0767
0759
0760
0766
0768
0764
0757
0784
0781
0775
o777
0742
0743
0740
0739
0746
0744
0745
0741
0795
0747
0783
0779
0734
0787
0732
0733
0788
0791
0793
0790
0792
2230
2229
2234

CROSS REFERENCE
REFERENCES

7855 8581

0756 9291 9471

0734 0756

7400 7404

VER 15, MOD 00 31/05/21

PAGE 280



SYMBCL

@D1DP
@D1DV
@D1E1
@D1FS
@D1SW
@D2AS
@D2BS
@D2CB
@D2CF
@D2CP
@D2CS
@D2CY
@D2DA
@D2DC
@D2DD
@D2EE
@D2E1
@D2FS
@D21 O

@D2LC
@D2PN
@D2SF
@D2VB
@L1BF
@L1DC
@L1DF
@L1DP
@Libv
@L1E

@L1FS
@L2AS
@L2BS
@L2cB
@L2CF
@L2CP
@L2CS
@L2DA
@L2DC
@L2DD
@L2E

@L2FS
@L2HD
@lL21 0o
@L2LC
@L2PN
@L2SF
@L2vB
@MBCD
@MBCR
@ MBEN
@ MBND
@MBPD
@MBPT
@MBPU
@MBSD

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0016
000E
0000
000A
001F
0002
0003
0005
0001
0005
0004
0006
0007
0000
0009
00O0F
0040
000B
0001

000D
000A
000B
0002
0008
0001
0008
0008
0006
0020
0002
0001
0001
0001
0002
0002
0001
0002
0001
0002
0010
0002
0040
0001
0002
0008
0002
0001
0020
0008
000C
0000
0080
0010
0001
0040

2233
2232
2223
2231
2236
2241
2248
2251
2240
2249
2250
2252
2253
2245
2254
2257
2244
2255
2246

2256
2242
2243
2247
2263
2262
2265
2266
2267
2261
2264
2273
2280
2283
2272
2281
2282
2284
2277
2285
2276
2286
2271
2278
2287
2275
2274
2279
2301
2303
2291
2298
2299
2302
2294
2300

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PAGE 281

7399

7688 7796 8453

7697 8009* 8010* 8011* 8159 8162* 8449 8496* 8500* 8527* 8540*
7426* 7427 7571 8141 8648* 8650 8699*

7693 7755* 7840 77886 8317 8355* 8370 8505 8536* 8677 8677*
7688 7739 7796 8451 8453 8514* 8688

7428 7585 7589 7617 8154 8654 8685

7737 8678 8678*

8688 8688*

7445 7456

7736

7572 7574 7576 7580* 7596 7626 7698 77700 7798 7889 7977 8142
8144 8146 8150* 8311 8494 8656 8658 8660* 8668* 8684* 8687 8687*
8299 8315 8356* 8369 8497* 8542* 8679 8679*

7694 7841 /887 8163 8318 8371 8506

7378 7404

7409

7697 7894 7944 7963 8009 8010 8011 8527 8540 8604 8605

7693 7755 7840 77886 8317 8355 8370 8414 8536 8677
7739 8453 8514 8603

8687

7737 8678

7457 8688

7736 7738 7740

7698 8687
8299 8315 8356 8369 8421 8497 8542 8602 8679

7688 7694 7796 7841 77887 7983 8163 8318 8371 8506
7617 8154

7589

8719

7585
8685



SYMBCL

@meC

@M2CO
@MEF
@M2FI

@MFO
@MFP
@MFT
@M2NS
@ax001
@ax003
@004
@005
@006
@a@x007
@ax008
@ax009
@010
@011
@ax012
@013
@014
@015
@016
@017
@018
@019
@a@x020
@ax021
@023
@024
@025
@026
@ax027
@ax028
@ax029
@a:030
@ar031
@ax032
@ax035
@036
@ax037
@ax038
@ax039
@040
@ar041
@ar042
@ax043
@044
@ax045
@046
@060
@ax080
@ax100
@101
@ax102
@103

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0008
0004
0002
0080
0040
0020
0010
OOFF
0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
001A
001B
001C
001D
001E
001F
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
002A
002B
0000
0001
0002
0003

2318
2319
2293
2307
2308
2309
2312
2292
2111
2113
2115
2117
2119
2121
2123
2125
2127
2129
2131
2133
2135
2137
2139
2141
2143
2145
2147
2149
2151
2153
2155
2157
2159
2161
2163
2165
2167
2169
2171
2173
2175
2177
2179
2181
2183
2185
2187
2189
2191
2193
2195
2197
1583
1585
1587
1589

CROSS REFERENCE

REFERENCES

7574
7572
7596
8146
7576
7711

2113
2115
2117
2119
2121
2123
2125
2127
2129
2131
2133
2135
2137
2139
2141
2143
2145
2147
2149
2151
2153
2155
2157
2159
2161
2163
2165
2167
2169
2171
2173
2175
2177
2179
2181
2183
2185
2187
2189
2191
2193
2195
2197

1585
1587
1589
1591

8142
7580
7626
8494

8311

VER 15, MOD 00 31/05/21

8150 8656 8684
8144 8658 8684
7700 7798 7889 7977 8660 8668
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CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 283

@110 001 0004 1591 1593
@112 001 0005 1593 1595
@113 001 0006 1595 1597
@114 001 0007 1597 1599
@115 001 0008 1599 1601
@116 001 0009 1601 1603
@117 001 OO0OA 1603 1605
@120 001 000B 1605 1607
@122 001 000C 1607 1609
@123 001 000D 1609 1611
@124 001 OOOE 1611 1613
@129 001 OOOF 1613 1615
@130 001 0010 1615 1617
@131 001 0011 1617 1619
@133 001 0012 1619 1621
@134 001 0013 1621 1623
@135 001 0014 1623 1625
@136 001 0015 1625 1627
@137 001 0016 1627 1629
@138 001 0017 1629 1631
@139 001 0018 1631 1633
@142 001 0019 1633 1635
@143 001 O001A 1635 1637
@150 001 001B 1637 1639
@151 001 001C 1639 1641
@160 001 001D 1641 1643
@162 001 OO01E 1643 1645
@163 001 O0O01F 1645 1647
@164 001 0020 1647 1649
@200 001 0021 1649 1651
@205 001 0022 1651 1653
@210 001 0023 1653 1655
@211 001 0024 1655 1657
@212 001 0025 1657 1659
@213 001 0026 1659 1661
@215 001 0027 1661 1663
@216 001 0028 1663 1665
@217 001 0029 1665 1667
@220 001 O002A 1667 1669
@221 001 002B 1669 1671
@222 001 002C 1671 1673
@223 001 002D 1673 1675
@225 001 O002E 1675 1677
@226 001 O0O02F 1677 1679
@227 001 0030 1679 1681
@228 001 0031 1681 1683
@229 001 0032 1683 1685
@d230 001 0033 1685 1687
@232 001 0034 1687 1689
@234 001 0035 1689 1691
@237 001 0036 1691 1693
@240 001 0037 1693 1695
@241 001 0038 1695 1697 2708
@242 001 0039 1697 1699
@248 001 O003A 1699 1701
@249 001 003B 1701 1703



SYMBCL

@ax250
@251
@ar252
@253
@ax254
@ax255
@256
@a=300
@ax301
@ax302
@ax303
@ax304
@ax305
@ax308
@310
@315
@316
@320
@325
@ax330
@ax335
@ar338
@ax340
@a=350
@ar351
@ar352
@ax360
@ar361
@aE362
@371
@ax380
@ax390
@ax400
@410
@415
@417
@ax420
@ax430
@ar432
@ax433
@ax450
@ar451
@ax460
@ar461
@ar464
@ar465
@ar466
@ar467
@ar469
@470
@471
@473
@474
@475
@476
@477

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

003C
003D
003E
003F
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
004A
004B
004C
004D
004E
004F
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
005A
005B
005C
005D
005E
005F
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
006A
006B
006C
006D
006E
006F
0070
0071
0072
0073

1703
1705
1707
1709
1711
1713
1715
1717
1719
1721
1723
1725
1727
1729
1731
1733
1735
1737
1739
1741
1743
1745
1747
1749
1751
1753
1755
1757
1759
1761
1763
1765
1767
1769
1771
1773
1775
1777
1779
1781
1783
1785
1787
1789
1791
1793
1795
1797
1799
1801
1803
1805
1807
1809
1811
1813

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PACE 284

1705
1707
1709
1711
1713
1715
1717
1719
1721
1723
1725
1727
1729
1731
1733
1735
1737
1739
1741
1743
1745
1747
1749
1751
1753
1755
1757
1759
1761
1763
1765
1767
1769
1771
1773
1775
1777
1779
1781
1783
1785
1787
1789
1791
1793
1795
1797
1799
1801
1803
1805
1807
1809
1811
1813
1815



SYMBCL

@478
@479
@ax480
@ar481
@ar482
@ax483
@ar484
@ax485
@ar486
@ax487
@ar488
@ax489
@490
@491
@ar492
@ax493
@ax494
@ax495
@ax496
@ax497
@ar498
@500
@axs501
@530
@ar531
@535
@540
@ar541
@ar542
@ax543
@544
@545
@ax546
@ax547
@ar548
@ar549
@550
@ar551
@ar552
@ax553
@554
@aE555
@556
@ax558
@570
@571
@axE572
@573
@574
@575
@578
@579
@ax580
@ax585
@595
@ax597

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0074
0075
0076
0077
0078
0079
007A
007B
007C
007D
007E
007F
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
008A
008B
008C
008D
008E
008F
0090
0091
0092
0093
0094
0095
FFFF
0096
0097
0098
0099
009A
009B
009C
009D
009E
009F
00A0
00AL
00A2
00A3
FFFF
00A4
FFFF
FFFF
00A5
FFFF
FFFF

DEFN

1815
1817
1819
1821
1823
1825
1827
1829
1831
1833
1835
1837
1839
1841
1843
1845
1847
1849
1851
1853
1855
1857
1859
1861
1863
1865
1867
1869
1871
1873
1875
1877
1879
1881
2087
1883
1885
1887
1889
1891
1893
1895
1897
1899
1901
1903
1905
1907
1909
2089
1911
2091
2093
1913
2095
2097

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PACE 285

1817
1819
1821
1823
1825
1827
1829
1831
1833
1835
1837
1839
1841
1843
1845
1847
1849
1851
1853
1855
1857
1859
1861
1863
1865
1867
1869
1871
1873
1875
1877
1879
1881
1883

1885
1887
1889
1891
1893
1895
1897
1899
1901
1903
1905
1907
1909
1911

1913

1915



SYMBCL

@ax598
@a@x600
@ax601
@ax602
@ax603
@ax604
@606
@ax607
@ax608
@ax609
@610
@611
@ar612
@613
@614
@a@x700
@701
@710
@712
@713
@714
@715
@716
@717
@718
@720
@721
@723
@724
@ax725
@axE726
@727
@aE728
@ax729
@ax730
@aE732
@ax752
@753
@@x754
@aE755
@aE756
@757
@ax758
@ax759
@760
@761
@aE762
@763
@aE764
@@E765
@aE766
@aE767
@aE768
@aE769
@770
@771

LEN VALUE

001 FFFF
001 OOA6
001 OOAY
001 OOAS8
001 OOA9
001 O0O0AA
001 OOAB
001 OOAC
001 OOAD
001 OOAE
001 OOAF
001 00BO
001 00B1
001 00B2
001 00B3
001 00B4
001 00B5
001 00B6
001 00B7
001 00B8
001 00B9
001 OOBA
001 00BB
001 00BC
001 00BD
001 OOBE
001 OOBF
001 00CO
001 o00C1
001 00C2
001 00C3
001 o00c4
001 00C5
001 00Co
001 00C/
001 00C8
001 00C9
001 OO0CA
001 00CB
001 o00cCC
001 00CD
001 OO0CE
001 OOCF
001 00DO
001 o0O0D1
001 00D2
001 00D3
001 oO00D4
001 00D5
001 00Do6
001 00Drv
001 0O0D8
001 0O0D9
001 OODA
001 o00DB
001 o00DC

DEFN

2099
1915
1917
1919
1921
1923
1925
1927
1929
1931
1933
1935
1937
1939
1941
1943
1945
1947
1949
1951
1953
1955
1957
1959
1961
1963
1965
1967
1969
1971
1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2001
2003
2005
2007
2009
2011
2013
2015
2017
2019
2021
2023

CROSS REFERENCE
REFERENCES

1917

1919

1921

1923

1925

1927

1929

1931

1933

1935

1937

1939

1941

1943

1945

1947 7291
1949 7380 7384 7402
1951 7578 8148
1953

1955 8404
1957 7742
1959

1961

1963 8256 0552
1965 1690
1967 1750
1969

1971

1973

1975

1977

1979 7257
1981

1983

1985 7267
1987

1989

1991

1993

1995

1997

1999

2001

2003

2005

2007

2009

2011

2013

2015

2017

2019

2021

2023

2025

VER 15, MOD 00 31/05/21

PAGE 286



SYMBCL

@772
@773
@774
@775
@@E776
@777
@778
@779
@ax780
@ax781
@ax782
@783
@ax784
@ax785
@a:786
@790
@791
@ax792
@793
@794
@@E795
@aE796
@797
@a=798
@a=800
@ax801
@ax802
@ax803
@804
@a@900
@ar901
@ar902
@ax903
@ax905
@906
@910
@R50
@51
@r56
@R57
@r58
@R59
@ar60
@ar250
@251
@ar256
@257
@ar258
@ar259
@ar260
@ALTFL

@GARR

@ASI GN
@ASTER
@BCRDL

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001

00DD
00DE
00DF
00EO
00E1
00E2
00E3
00E4
00E5
00E6
00E7
00E8
00E9
00EA
00EB
00EC
00ED
00EE
00EF
00F0
00F1
00F2
00F3
00F4
FFFF
FFFF
FFFF
FFFF
FFFF
00F5
00F6
00F7
00F8
00F9
00FA
00FB
2D00
2D04
2008
2D0C
2D10
2D14
2D18
2D1C
2D24
2D2D
2D52
2D75
2D8C
2DAC
0001
0008

007C
005C
0050

DEFN

2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061
2063
2065
2067
2069
2071
2101
2103
2105
2107
2109
2073
2075
2077
2079
2081
2083
2085
0359
0363
0367
0371
0375
0379
0383
0387
0389
0391
0393
0395
0397
0399
0963
0017

0072
0070
0089

REFERENCES

2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049
2051
2053
2055
2057
2059
2061
2063
2065
2067
2069
2071
2073

2075
2077
2079
2081
2083
2085
2703
0168
0177
0189

0361
0365
0369
0373
0377
0381
0385

6799
1444

7947

CROSS REFERENCE

5159
5363
4805
4127
4107
4118
6192

5123
5234

6204
6195
5612
5598

2704
2706
2705
2707

7764 9140 9147 9161 9180 0231 0584 0627 0802
1464 2643 2660 2917 2935

VER 15, MOD 00 31/05/21

1002

PAGE 287

1211



CROSS REFERENCE

SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 288
@BE 001 0081 0044 0487

@BF 001 0090 0053

@sH 001 0084 0042

@KSPC 001 0010 1060

@sL 001 0082 0043

@LANK 001 0040 0066 7370 8186

@M 001 0082 0055

@BNE 001 0001 0047 8172 8173 0486

@BNH 001 0004 0045

@BNL 001 0002 0046

@NM 001 0002 0058

@BNOL 001 0020 0051

@NOZ 001 0008 0050

@BNP 001 0004 0057

@NZ 001 0001 0059

@OoL 001 OOAO 0049

@z 001 0088 0048

@P 001 0084 0054

@R 001 0001 0014 4098 4106 4106 4107 4108 4117 4117 4118 4119 4120 4126 4127
4133 4135 4137 4174 4175 4176 4177 4179 4180 4180 4185 4186
4211 4212 4243 4252 4253 4257 4266 4266 4267 4272 4272 4278
4279 4296 4300 4300 4304 4305 4309 4320 4326 4326 4331 4331
4332 4332 4333 4478 4486 4487 4490 4503 4510 4619 4626 4628
4642 4644 4644 4651 4652 4655 4666 4667 4789 4804 4806 4820
4826 4827 4831 4832 4833 4834 4835 4835 4836 4845 4846 4849
4853 4854 4855 4856 4856 4857 4883 4883 4884 4894 4904 4905
4906 4908 4908 4915 4915 4916 4925 4927 4935 4935 4938 4980
4983 4985 4986 5098 5112 5117 5122 5124 5129 5131 5132 5141
5143 5144 5144 5145 5146 5148 5150 5151 5152 5158 5160 5167
5169 5174 5174 5175 5179 5180 5189 5191 5192 5200 5201 5202
5207 5208 5209 5219 5225 5233 5235 5239 5356 5362 5364 5366
5374 5380 5384 5397 5406 5407 5407 5408 5409 5410 5411 5412
5421 5422 5423 5423 5424 5425 5430 5431 5438 5439 5439 5440
5440 5442 5583 5590 5595 5598 5599 5610 5611 5612 5614 5615
5622 5624 5628 5634 5646 5650 5651 5652 5653 5654 5655 5655
5656 5657 5668 5684 5685 5686 5687 5688 5689 5692 5693 5698
5699 5700 5729 5739 5740 5743 5744 5744 5745 5745 5750 5750
5751 5752 5758 5760 5761 5761 5762 5763 5891 5909 5918 5919
5919 5920 6034 6041 6048 6050 6057 6057 6058 6185 6191 6192
6193 6195 6196 6197 6198 6204 6206 6208 6209 6213 6222 6336
6342 6343 6350 6351 6352 6356 6357 6362 6387 6388 6389 6395
6421 6426 6426 6427 6428 6435 6435 6436 6438 6445 6446 6447
6448 6449 6451 6452 6453 6468 6468 6469 6469 6471 6472 6472
6473 6475 6476 6476 6477 6487 6490 6753 6762 6763 6764 6773
6799 6836 6862 6875 6876 6877 6886 6908 6925 6938 6947 6960
6970 6991 77008 7233 7249 7253 7262 7298 7299 7310 7314 7319
7319 7320 7355 77359 7359 7360 7366 /368 7372 7372 7373 7374
7378 7382 7389 77390 7391 7392 7396 7399 77406 7406 7407 7410
7413 7417 7418 7420 7424 7426 7442 7444 7445 7564 7567 7584
7587 7591 7607 7611 7621 7625 7639 7641 7641 7644 7648 7666
7681 7690 7696 77697 7698 7699 77704 77705 7706 7711 7713 7720
7727 7728 7731 7733 7733 7734 7734 77736 7737 7738 7738 7739
7740 7740 7745 7745 7746 7747 7748 7748 7749 7749 7750 7750
7755 7756 7756 7757 7758 7758 7759 7760 7764 7767 7792 7793
7795 7808 7809 77813 77813 7814 7820 77820 7821 7822 77822 7823
7833* 7881 7885 77886 7887 7893 7894 7906 77907 7913 7914 7915



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PAGE 289

7920 7920 7921 7924 7925 7925 7926 7926 7927 7939 7943 7943
7944 7944 7947 7948 7964 7978 7979 7983 7983 7988 7995 7995
7999 7999 8000 8000 8008 8009 8010 8011 8135 8137 8161 8163
8168 8173 8181 8182 8195 8208 8215 8216 8222 8224 8229 8233
8234 8238 8240 8252 8257 8266 8287 8299 8309 8310 8313 8314
8314 8315 8316 8317 8318 8326 8329 8331 8331 8332 8332 8334
8334 8336 8337 8337 8338 8338 8340 8342 8344 8344 8355 8356
8357 8357 8369 8370 8371 8374 8374 8375 8408 8435 8459 8459
8460 8467 8467 8468 8470 8470 8471 8482* 8497 8500 8504 8505
8506 8513 8514 8515 8519 8520 8521 8527 8528 8528 8533 8535
8536 8537 8539 8540 8541 8541 8542 8550 8555 8561 8562 8567
8570 8620 8626 8627 8633 8643 8661 8686 8694 8694 8696 8699
8700 8704 8706 8708 8709 8727 8731 8732 8742 8910 8914 8915
8915 8916 8920 8921 8922 8923 8924 8925 8926 8927 8928 8928
8929 8930 8931 8932 8933 8936 8938 8942 8943 8947 8949 8951
9037 9038 9039 9039 9040 9101 9103 9103 9109 9112 9113 9116
9118 9119 9120 9122 9122 9123 9125 9126 9139 9140 9141 9141
9142 9143 9147 9148 9148 9149 9149 9150 9151 9161 9162 9163
9168 9174 9180 9181 9181 9195 9196 9197 9199 9201 9203 9204
9206 9208 9209 9215 9219 9220 9222 9222 9223 9223 9225 9235
9235 9238 9239 9239 9240 9249 9252 9254 9254 9255 9261 9262
9262 9263 9266 9267 9280 9281 9282 9291 9297 9312 9314 9316
9319 9321 9326 9328 9329 9331 9336 9337 9338 9340 9342 9342
9344 9345 9345 9346 9346 9348 9349 9349 9352 9352 9353 9355
9357 9359 9361 9361 9362 9362 9363 9363 9365 9381 9381 9382
9384 9385 9386 9387 9391 9399 9401 9402 9406 9407 9460 9476
9486 9486 9488 9491 9491 9493 9493 9495 9496 9498 9499 9500
9500 9502 9507 9510 9515 9520 9534 9962 9976 0006 0009 0010*
0029 0053 0095 0109 0118 0120 0124 0126 0127 0141 0142 0142
0143 0143 0144 0145 0147 0147 0148 0148 0150 0150 0151 0152
0152 0153 0157 0161 0164 0169 0171 0172 0178 0180 0181 0182
0183 0188 0191 0192 0193 0199 0222 0226 0231 0235 0235 0236
0240 0245 0252 0340 0439 0455 0456 0457 0458 0471 0472 0483
0484 0487 0488 0490 0491 0492 0500 0505 0506 0507 0522 0526
0527 0529 0543 0559 0584 0593 0593 0600 0601 0601 0603 0604
0606 0607 0609 0609 0610 0612 0627 0631 0690 0696 0697 0715
0727 0752 0755 0758 0769 0769 0771 0774 0774 0775 0776 0777
0778 0782 0782 0784 0784 0786 0786 0802 0806 0859 0865 0865
0866 0867 0868 0878 0879 0884 0885 0887 0887 0888 0889 0901
0901 0902 0903 0908 0910 0911 0930 0931 0936 0937 0946 0947
0949 0949 0950 0951 0955 0956 0957 0957 0958 0958 0959 0959
0960 0960 0961 0961 0962 0967 0967 0969 0969 0979 0979 0981
0981 1002 1006 1010 1066 1078 1080 1090 1091 1096 1098 1110*
1125 1126 1126 1127 1141 1142 1144 1144 1145 1146 1146 1147
1152 1156 1158 1172 1173 1174 1178 1180 1181 1193 1195 1199*
1200 1211 1215 1299 1305 1306 1306 1307 1308 1319 1320 1324
1331 1331 1332 1333 1337 1346 1346 1348 1350 1351 1351 1353
1354 1360 1361 1365 1367 1380 1381 1386 1387 1387 1388 1389
1390 1395 1395 1396 1396 1397 1402 1402 1404 1404 1409 1411
1412 1416 1418 1444 1446 1451 1464 1468 1679 1697 1704 1705
1706 1707 1712 1732 1756 1769 1771 2027 2038 2041 2046 2056
2059 2061 2068 2068 2080 2081 2081 2082 2087 2087 2088 2089
2094 2094 2104 2110 2126 2128 2129 2129 2132 2134 2134 2141
2144 2158 2159 2159 2167 2168 2177 2270 2277 2280 2285 2287
2295 2296 2303 2304 2304 2305 2305 2310 2311 2311 2313 2317
2333 2339 2340 2340 2342 2348 2352 2352 2354 2355 2355 2361



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 290

2362 2363 2367 2367 2368 2369 2371 2371 2372 2372 2373 2373
2374 2378 2380 2380 2381 2385 2386 2386 2387 2443 2454 2458
2459 2460 2465 2465 2467 2471 2482 2484 2486 2495 2508 2510
2510 2512 2512 2513 2514 2516 2516 2524 2525 2531 2532 2532
2543 2548 2557 2566 2570 2570 2571 2572 2572 2584 2593 2594
2603 2604 2614 2618 2619 2643 2647 2648 2653 2660 2728 2734
2738 2742 2743 2744 2749 2749 2751 2755 2766 2778 2791 2793
2793 2795 2795 2796 2797 2799 2799 2807 2808 2814 2815 2815
2826 2831 2840 2849 2853 2853 2854 2855 2855 2867 2876 2877
2886 2887 2897 2901 2903 2917 2921 2922 2927 2935 2937 3130
3140 3146 3151 3152 3152 3159 3160 3160 3161 3174 3194 3196
3196 3197 3197 3198 3208 3209 3209 3216 3216 3217 3217 3218
3218 3219 3220 3220 3230 3230 3234 3234 3235 3235 3239 3241
3245 3247 3257 3257 3258 3258 3262 3263 3270 3270 3271 3427
3431 3438 3440 3442 3451 3466 3467 3485 3488 3495 3496 3497
3528 3529 3530 3531 3533 3540 3570 3584 3619 3625 3629 3634
3635 3646 3647 3648 3648 3649 3649 3650 3650 3651 3651 3652
3652 3657 3663 3665 3675 3684 3686 3687 3690 3692 3693 3694
3695 3697 3731 3733 3737 3739 3739 3741 3742 3742 3744 3746
3754 3755 3764 3765 3766 3766 3768 3772 3773 3776 3784 3786
3786 3789 3789 3790 3791 3793 3798 3799 3800

@T 001 0010 0052
@z 001 0081 0056
@z37B 001 O0OF2 1073
@31 001 0001 0064 4237 4353 4678 4953 5256 5471 5777 6048 6492 7399 7640 7646

7717 7723 7734 7748 7749 7750 7756 7758 7921 7994 8202 8210
8228 8390 8500 0144 0151 0629 0748 0753 0804 1004 1131 1134
1213 1466 2061 2148 2368 3665

@ADDR 001 0002 0143 2657 2684 3501 3502 3503 7038 7039 7040 7041 7042 7043 7044
7045 7046 7247 7262 7301 7310 7335 77362 7584 7587 7591 7607
7654 7670 7746 7767 7793 7811 77832 7847 8025 8274 8326 8422
8424 8425 8426 8428 8481 8562 8928 9072 9103 9148 9149 9150
9168 9181 9235 9239 9254 9259 9262 9314 9316 9319 9346 9363
9420 9493 9496 9538 9978 0006 0009 0012 0063 0235 0248 0252
0274 0361 0365 0369 0373 0377 0381 0385 0490 0500 0601 1788
1789 1790 2177 2201 2449 2460 2486 2734 2744 2939 3152 3257
3265 3276 3288 3297 3473 3511 3739

@ARDL 001 0060 0088 0645 7950 7965* 7966 7966 7966* 8171 8180*

@C37B 001 0000 1069

@Db37B 001 OOFO 1087

@HARA 001 00C1 0073

@HARF 001 00C6 0074

@HARR 001 00D9 0075

@HARZ 001 OOE9 0076

@KY01 001 0001 1021

@KY02 001 0002 1022

@XKY03 001 0003 1023

@KY04 001 0004 1024

@KY05 001 0005 1025

@KY06 001 0006 1026

@XKY07 001 0007 1027

@KY08 001 0008 1028

@KY09 001 0009 1029

@KY10 001 OOOA 1030

@XKYyll 001 000B 1031

@XKyl2 001 000C 1032



LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

000D
000E
000F
0010
0010
0011
0001
0000
006B
004E
0004
0090
0004
0092
0090
0040
0002
0004
0005
0002
0001
0009
0050
0004
0003
0001
0040
0000
0000
0001
0001
0001
0003
0002
0020
0008
0010
0040
0020
0004
0000
0001
0002
0006
0004
0001
0000
000F
0040
005B
0004
0006
0000
0002
0001
0002

1033
1034
1035
1036
0095
0094
1039
1038
0067
0080
1100
1055
1059
1052
1054
1056
0141
0130
0131
0957
0082
0116
0118
0941
0129
0955
0117
0126
0954
0951
0127
0942
0031
0964
0994
0986
0985
0983
0984
0987
0958
0989
0988
0944
0945
0135
0972
1058
1057
0069
0029
0133
0134
0136
0948
0128

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PAGE 291

8189 8219

3216 3217 3291 3299
3258*
3257*

3330
3333

3331
3140* 3146* 3174

3208* 3230*
5745 5745* 5750* 6426 6426* 6435* 6762* 1705* 3561

7864 8469 8592 3146 3174

2738
8004 9443 0647 3790*

7812 7854 8580 3140
3209* 3218* 3220* 3234 3234* 3235 3235* 3241* 3247*



SYMBCL

@SBCY
@SBSY
@SCs1
@SEEK
@Sl VF
@SPI N
@TRSZ
@UNSF
@VBCY
@VERY
@VRFY
@VST1
@VST2
@WAI T
@WBCY
@WRI T
@W8l Z
@WI'B1
@ZERO

@1

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0004
0092
0000
0000
0003
0002
0018
0080
0007
0003
0031
0002
0003
OOFF
0005
0002
00C0
0003
00FO

0002

001C
0075
001E
00FO
0000
000C
000B
0002
0002
0003
0000
0009
0001
0012
0004
0002
0002
0002
0001
0001
003C
001C
081C
7858
1008
7854
0007
7840
7844
1040
1010

0107
1053
0108
0947
0139
0132
0086
0990
0109
0953
0137
0959
0960
0138
0104
0949
0106
0105
0065

0027

0078
0163
0077
1074
0196
0201
0199
0209
0194
0211
0207
0198
0197
1046
0202
0200
0210
0195
0212
0208
0829
0836
0831
0852
0817
0850
0093
0842
0844
0813
0815

CROSS REFERENCE

REFERENCES

3268
3269

3290
3327

3324

3325
4132
5386
6764*
1225
2134
2386*
3438*
7703

3340

0673

4171
5406
8002
1307*
2303~
2471~
3488*
8321

8180

4250
5662
8181~
1348
2304~
2755*
3560
8663

8192

4488
5899
8215
1351*
2305~
3151~
3629*

8204

4635
6190
8216*
1479
2310~
3159~
3792*

9253

4865

6483

8222*
1707*
2311~
3160~
3793*

VER 15, MOD 00 31/05/21

4926

8233*
2082~
2317

3194~

5111

9396

2087~
2339*
3196~

5116 5128

9507* 1127*
2088 2094
2340* 2348
3197 3209

5365

1141
2128*
2385*
3258

PAGE 292

5379

1146*
2129*
2386

3270*



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 293

@HERPG 001 087C 0819

@HFEHT 001 0804 0834

@1 PLE 001 006C 0826

@HKBER 001 2040 0809 9295

@HKBHE 001 7848 0846

@ILOGE 001 1844 0821

@HPRER 001 0070 0811 9475

@HPRHE 001 784C 0848

@ISTAD 001 0009 0970

@ISTEN 001 0007 0969

@ISTPE 001 0006 0968 9476* 9526*

@ISTQR 001 0001 0966

@ISTSN 001 0005 0967

@iSTVlI 001 OOOF 0971

@HUNSF 001 1850 0824

@ AR 001 0010 0018

@D37B 001 0040 1110

@ NDEX 001 0001 0157 0158 8737 9359 9463 9466 9505 3458 3460 3495

@NST3 001 0003 0033 7951 9370 9398 3505 3518

@NST4 001 0004 0034 6426 6435 6468 6476 6488 6491 6814 2201

@NST5 001 0005 0035

@NST6 001 0006 0036

@P37B 001 00CO 1109

@11 AR 001 00CO 0021 8943* 9101*

@CMVMDK 001 0020 1020

@ELOK 001 001B 1019

@ENAB 001 O0O1E 1017 8628 8705 8944 9052 9170 9173 9992 0056 0257 3743

@EXIT 001 OO1F 1018

@EYBD 001 0010 1037 8944 9034 9038 9051 9102 9106 9108 9183 9221 9225

@FUNK 001 0010 1040 9071 9116

@HARD 001 0011 1045

@LEAR 001 000D 1041

@I NSZ 001 OOF4 0085 0647

@Q37B 001 OOFO 1078

@WAPEN 001 0005 0090

@1 NCR 001 2000 0084

@M NUS 001 0060 0081

@NOP 001 0080 0041 3843 4119 5202 6356 6813 6877 7721 8161 8195 8310 8384 8394
8526 8539 8560 8567 8626 8627 8672 8704 9121 9214 9232 9292
9369 9371 9395 9518 0003 0008 0453 0458 0471 0488 0866 0885
0908 0930 1010 1324 1365 1446 3450 3509 3517 3528 3529 3754

@NORFL 001 0000 0965

@NTRDY 001 OOAO 1102

@NUMBR 001 007B 0071

@PD2 001 0004 0030 6427* 6468* 6469* 6476* 9122* 2168*

@P1 001 0003 0028 4272* 5918* 5919* 5920* 6799* 7391* 7424* 7659 7730 7752 7764* 7795*
7822* 7823* 7885* 8008 8224* 8347 8354 8483 8485 8661* 8698 8731*
8915* 8916* 9140* 9147* 9149* 9150* 9161* 9180* 9316* 0009* 0164* 0188
0231* 0235* 0236* 0240 0252 0277 0584* 0627* 0802* 1002* 1078* 1090*
1156* 1174* 1211* 1416* 1444* 1464* 1704* 2486* 2643* 2660* 2734* 2917*
2935* 3432* 3473* 3511*

@P2 001 0005 0032 4266 4266* 4326* 4883 4883* 4915* 6476 7754 7808* 7809* 8348

@VRUN 001 0004 0995

@BUSY 001 OOE2 1007 8728 8741 9325 9383

@CAR 001 OOE6 1004 9365* 9497*

@CNT 001 0003 0939



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 294

@CTRL 001 0000 0150 9231* 9233* 9326 9329 9344* 9353 9359* 9498* 9502* 2690 2969 3451
3485 3798*

@CYL 001 0001 0937

@C37B 001 OOF2 1094

@DAR 001 OOE4 1003 9336* 3624*

@DATA 001 0003 0152 9063 9148* 9181 9258* 9259* 9336 9346* 9493* 0120* 0181* 0226* 2692
2971 3739 3789* 3790

@D37B 001 0080 1108

@ERR 001 OOEO 1010 8742 9387 9389 9391 3570 3572

@FLAG 001 0000 0936

@FORM 001 OOEl1 1008 9385

@GCsz 001 0020 0083 0084

@LITE 001 OOE2 1009 9386* 9406*

@LNGH 001 0004 1000 3737 3737 3737*

@MCK 001 0020 1011 9477

@N37B 001 OOFO 1093

@PLNG 001 0004 0149 0189 0190

@RCNT 001 0001 0151 9328* 9337* 9338* 9340* 9342 9342* 9345 9348 9349* 9352* 2691 2970
3466 3467 3733 3742 3742* 3799*

@RETR 001 00C0 0155 0300 0367 0371 0375 0379 0383 2548 2831 3485 3772

@RI NT 001 0040 0153 0155 9326 9483 9503 9527 0307 0314 0359 0363 2458 2742 3433
3451 3532 3776 3798

@RI TY 001 0080 1044 9113

@SAD 001 0002 0938

@Sl 0Q 001 OOEO 1006 9366 9539

@Sl OrR 001 0000 1005 9366 9540

@SNSQ 001 OOE2 1012 9468

@SR 001 0004 0016

@WAI T 001 OOFF 0159 7417

@1l AR 001 0020 0019 9037* 9109*

@21 AR 001 0040 0020

@ 001 0001 0025 4107* 4118* 4119* 4126* 4127* 5202* 5208* 5598* 5612* 6048* 6057 6057*
6192* 6195* 6204* 6351* 6356* 6812 6875* 6877* 7417* 7444* 7753 7921*
7925 7925* 7949 8003 8161* 8173* 8182* 8195* 8310* 8313* 8338* 8535*
8539* 8567* 8570* 8626* 8627* 8633* 8704* 8708* 8709* 9115* 9121* 9214~
9234* 9292* 9368 9382* 9394 9518* 0144* 0148 0148* 0151* 0455* 0456*
0457* 0458* 0471* 0472* 0483* 0484* 0487* 0488* 0559* 0603* 0606* 0612*
0696* 0697* 0866* 0867* 0868* 0884* 0885* 0908* 0930* 0936* 1010* 1324~
1337* 1365 1446* 1451* 2056* 2059* 2080* 2081* 2158* 2159* 2244 2295*
2296* 2368* 2372 2372* 2680 2681 2701 2959 2960 3431* 3439* 3450*
3496* 3503 3506* 3516 3528* 3529* 3619* 3754~

@D37B 001 OOF1 1088

@REGL 001 0002 0013 5255 7329 9039

@RETRN 001 0080 0154 0155 9344 9353 9429 9498 9502 0321 2696 2975

@RLDVWN 001 O004F 0160

@RTCNT 001 0003 1002 9355* 9357* 9361*

@RTRNC 001 0080 0162 0322 2697 2976

@RT37B 001 0005 1101

@BLN 001 0005 0171

@BLNL 001 0002 0185

@CTSZ 001 0100 0101

@DFLN 001 0007 0091

@sDFO0 001 0000 0167 8510

@DF1 001 0001 0168 8528* 8536 8541* 8542

@DF2 001 0002 0169 8521

@5DF3 001 0003 0170



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 295

@ECCY 001 0030 0087

@l ST 001 0001 0182

@KCTL 001 0000 0952

@LASH 001 0061 0068

@LAST 001 0002 0184 8521

@M DL 001 0003 0183

@NSBO 001 0000 0976

@NSB1 001 0001 0977

@NSB2 001 0002 0978

@NSB3 001 0003 0979

@NULL 001 0080 0174 8510

@N37B 001 OOF2 1082

@ONLY 001 0000 0181

@PI NA 001 OOAO 0961

@PINB 001 00BO 0962

@TEXT 001 0007 0173 8608

@TYPE 001 0006 0172 8533

@YCNT 001 0002 1001 9488* 9499 9500* 3741*

@yYLVL 001 0005 2739

@BCNT 001 0000 0161

@BLEF 001 0010 0156 0158 9329

@BLI X 001 0011 0158 3531

@J37B 001 0040 1099

@YPAM 001 0002 1043 9219 9249

@yYPO 001 001C 1042

@JCB 001 0087 0040 3820 4126 5208 6351 6875 7721 8182 8240 8313 8394 8535 8570
8633 8647 8693 8708 8709 9115 9234 9287 9382 0455 0456 0457
0483 0551 0559 0867 0868 0884 0936 1337 1451 3431 3439 3496
3504 3506 3619

@QJPARW 001 O0O05A 0079 2722 8974

@/ADDR 001 0002 0142 2658 2684 3061 3497 3509 3510 3511 3511 3525 3528 3530 3554
3555 3556 3594 3597 3600 3603 3606 3609 3612 3621 3624 3627
3630 3633 4153 4161 4206 4501 4512 4797 4814 4877 5214 5231
5639 5664 5696 6370 6382 6394 6836 6839 6845 6849 6882 6904
6921 6943 6965 6987 7004 7021 7241 7252 7273 7281 7298 7299
7300 7313 7314 77319 7320 7341 77359 7360 7396 7418 7441 77442
7451 7452 7459 7567 7611 7620 7662 7766 7874 7960 7972 7985
8137 8165 8178 8245 8250 8252 8262 8266 8272 8305 8320 8367
8373 8408 8505 8508 8553 8565 8642 8666 8696 8706 8734 8947
8949 9322 9399 9512 9976 9990 9998 0007 0018 0027 0045 0053
0063 0064 0161 0199 0259 0276 0512 0730 1113 1186 1255 1259
1263 1267 1271 1275 1697 1700 1732 2102 2183 2484 2629 2662
3434 3471 3489 3507 3519 3543 3587 3748 3775 3780

@/ENTA 001 0056 0114 3328 3583 7250 7286 1685 1745

@/NDDV 001 OOFE 0115

@WMFD1 001 0000 0110

@MFD2 001 0001 0111

@/NMRS3 001 0002 0113

@/MIRL 001 0001 0112

@/OLI D 001 0006 0092

@/Q 001 0001 0026 6436 6452 7751 7922 8001 8346 2162 2298 3479 3791*

@\W37B 001 OOFF 1107

@\5FI' T 001 0500 0102

@\5TBL 001 0503 0103

@XR 001 0002 0015 4128* 4132 4134 4142 4171 4172 4172 4173 4175 4176 4178 4185
4187 4187 4193 4195 4196 4197 4197 4212 4244 4273* 4287 4311*



SYMBOL LEN VALUE DEFN

CROSS REFERENCE

REFERENCES

4327
4502
4654
4847
4938
5131
5190
5385
5395
5446*
5633
5733*
5899
6051
6209
6357
6437
6844*
7241
7302*
7409*
7571*
7626
7649
7703
7728
7841
7907
7966
8011
8168
8224
8340~
8390
8494
8536
8654
8678
8732*
8935*
9124
9237
9280*
9495
9984
0164
0189~
0528
0749
0925
1079*
1145
1186
1377
1704
2066

4327*
4510
4663
4848
4981*
5142
5209
5385
5395
5589*
5646
5740
5900
6051
6212
6358
6470
6845
7248*
7311~
7424
7572
7632*
7653
7704*
1729*
7885
7914
7966
8140~
8171
8228
8342
8391
8496
8540
8656
8679
8735*
8936
9142~
9237*
9289
9496
9985
0168
0190
0538
0751
0932
1084
1151
1187*
1388
1705
2073

4484*
4625*
4664*
4848
4982
5145*
5219
5386
5396
5594
5650
5741
5900
6056
6213
6360
6471
6849
71249*
7312
71425
7574
7633
7658*
7708*
7736
7886
7915
7970*
8141
8180
8228*
8353*
8391
8497
8542
8658
8679
8911
8937
9150
9241
9292
9497
9985
0168~
0190~
0629
0753
0934
1090
1156
1192*
1416
1706*
2075

4485
4626
4665
4854
4984
5148
5240
5390
5396
5596
5652
5741
5918
6056
6216
6361
6487
6849*
7250
7313
7426
7576
7638
7688
7709
7737
7887
7916
7976*
8141~
8186
8238*
8355
8398
8504
8550
8660
8684
8923
8937*
9162
9250
9323
9507
9996*
0171~
0222~
0629*
0753*
0941
1092
1157*
1194
1417*
1707
2080

4488
4627
4666
4864
4986
5149~
5360*
5390
5397
5596
5653
5743
5921*
6062
6221
6362
6758*
6850
7252
7314
1427
7580
7640
7688
7717
7739
7889
7922
7977
8142
8189
8299
8356
8399
8505
8555*
8661
8685
8924
8938
9174~
9251
9367
9508
0042~
0176~
0226
0630
0754
0946
1094
1158
1200
1418
1708*
2085

4489
4635
4667
4893
5102~
5150
5361
5391
5408
5597
5657
5751
5926
6062
6222
6364
6762
6861*
1272*
7369*
1427*
7585
7640*
7693
7717
7755
7892*
7924
7993
8144
8192
8311
8369
8399
8506
8561
8662*
8687
8925
8942
9182
9251~
9389
9513
0050
0177
0245
0701
0757
0950
1099
1159*
1213
1423*
1724
2108

VER

4489
4636
4803
4907
5111
5157
5365
5392
5409
5605*
5662
5752
5927
6189*
6225
6375
6763*
6899
7273
7370
7428
7589
7643
7694
7718
7796
7893
7931
7994
8146
8199
8315
8370
8449
8510
8562
8663
8687
8929~
8951~
9214
9258
9393
9515
0099
0177~
0499
0712
0772
1004
1131
1173
1213*
1447
1727*
2120

15, MOD 00 31/05/21

4497
4636
4819
4909
5116
5166
5373
5392
5421
5609
5668
5758
5928*
6190
6340*
6383
6764
6937
7280*
7398*
7433
7596
7645
7697
1722
7796
7895
7932
7994*
8150
8202
8316
8371
8451
8513*
8643
866 7*
8688
8930
9114
9224
9258
9412
9516
0109~
0180~
0499
0714
0775
1004+
1131*
1174
1214
1449
1745
2131

4498
4641
4826
4909*
5121
5168
5378
5393
5424
5613
5684
5760
5929
6194
6341
6388
6768*
6959
7286
7399
7434*
7600*
7645
7698
7723
7798
7901
7934
8001
8154
8202*
8317
8380~
8453
8514
8648
8668
8688
8932*
9115
9226
9259
9461
9517
0118*
0181
0500
0716
0804
1005
1132
1178*
1325
1466
1755
2143

4498
4643
4832
4924*
5128
5173
5378
5393
5438
5616
5689
5763
6040*
6197
6343
6389
6769
6969*
7298
7400
7435
7601
7646
7699
7723
7823
7901
7935
8008*
8159
8204
8318
8381
8453
8519
8648
8677
8697*
8933
9117
9231
9259
9468
9518
0120
0182~
0501
0727~
0804~
1008
1134
1179
1338
1466*
2034~
2144

4499
4643*
4834
4936
5130
5176
5379
5394
5441
5621
5690
5897*
6041
6203*
6344
6395
6810*
7025*
7299
7404
7570*
7617
7646*
7700
1724
7834*
7902
7964*
8009
8162
8207
8321
8389
8471
8520*
8650
8677
8699
8934~
9121
9233
9260
9471
9532
0126~
0188~
0501~
0748
0805
1078
1134+
1179*
1350
1467
2057
2148

PAGE 296

4499
4653*
4845
4937
5130
5188
5384
5394
5441*
5628
5694
5898
6049
6205
6349
6436
6836
7240*
7300
7409
7571
7625
7647
7702*
1724
7840
7906
7965
8010
8163
8210
8327
8390
8484~
8527
8650*
8678
8731
8935
9123~
9234
9260*
9477
9983*
0163~
0189
0519
0748~
0893
1079
1135
1180
1358
1470
2060
2148*



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PAGE 297

2161 2162 2162 2166 2167* 2169 2277 2279 2280 2284 2286 2296
2298 2298 2303 2306 2312 2331 2331 2332 2333 2338 2341 2343
2354 2363 2387 2584* 2618* 2653* 2867* 2901* 2927* 2937 3169* 3170
3170* 3180 3182 3188 3195* 3262* 3263 3428 3432 3432 3434 3436
3439 3440 3450 3471 3473 3478 3478* 3479 3481* 3489 3490 3494
3506 3507 3511 3515 3519 3520 3530 3572 3585 3587 3589 3590
3596 3597 3598 3602 3602 3604 3604 3611 3611 3612 3618 3622
3624 3625 3630 3636 3656 3657 3666 3673 3674 3682 3686 3687
3689 3690 3691 3691* 3692 3694 3695* 3707 3732 3737 3750 3773*
3785 3787 3790 3791 3792 3793 3794 3795 3799 3800 3802 3803

@ERO 001 0000 0063 4267 4831 4884 5141 5391 5917 6376 7366 7370 7382 7400 7428
7643 7647* 7649* 7696 7/03* 7731 /817 7826 7913 7979 7988 7993*
8186 8189 8192 8199 8204 8207 8321 8327 8449 8451 8463 8474
8496 8654 8729 8740 8931 9151 9328 9340 9384 9400 9526 9531
0492 0494 0776 0962 1386 1770 2038 2482 2543 2766 2826 3156
3493 3629 3646 3696 3733 3750

@K 001 0010 1061

BSADMK 001 0001 2965

B$SADSW 001 159D 2964

BSARMK 001 0001 2950

B$SARSW 001 O0A45 2949

B$BABF 001 1D0O0 2755

B$BCKT 001 1590 2877

B$BDPL 001 19E8 2829

B$BDSA 001 19EA 2830

B$BI NO 001 1A6A 2893

B$BRLN 001 19F1 2828

B$BROP 001 1AF7 2934

B$BRVA 001 19EF 2827

B$BRVP 001 19EE 2826

B$BTAB 001 1996 2825

B$SCADR 001 1AF9 2935

B$CASA 001 0000 2770

B$CASC 001 0671 2774

B$CASM 001 0608 2772

B$CBAS 001 14BB 2900

B$CBFA 001 O0OCBC 2855

B$CCGI 001 0600 2780

B$CCLS 001 0695 2786

B$SCCON 001 O0O1F 2853

B$CDAT 001 0600 2766

B$CDEF 001 0600 2767

B$CDIM 001 0673 2768

B$CDUM 001 0000 2804

B$SCEND 001 0600 2802 2803

B$CECF 001 0600 2803

B$SCFOR 001 0600 2775

B$CGET 001 O06A3 2783

B$CGSB 001 0690 2781

B$CGTO 001 06B3 2779

B$CI FA 001 0600 2777

B$CI FC 001 0600 2778

B$Cl MG 001 0600 2792

B$CINP 001 0600 2787

B$SCLTA 001 0000 2769

B$SCLTC 001 0669 2773



SYMBCL

B$SCLTM
B$SCVAT

B$CM N
B$CVPR
B$CVPT
B$CVPU
B$CVRD

B$SCPCT
B$SCPRT
B$CPRU
B$CPSE
B$SCPUT
B$SCPWA
B$CRAD
B$CRBS
B$CREA
B$CREM
B$CRWK
B$CRSR
B$CRST
B$CRSW
B$CRTN
B$CSBF

B$CSCN
B$CSIWK
B$CSSW
B$CSTP
B$CSTR
B$CSXA
B$CTYP
B$CVPD
B$CVPG
B$CVRK
B$DI ST
B$SDLNK
B$DLAT
B$SDPWA
B$DST2
B$ERWK
B$ERSW
B$SFACA
B$FAI S
B$SFAI W
B$FCON
B$FORT
B$FPWA
B$FRWK
B$FRSW
B$FSC1
B$FSC2
B$FSIWK

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0600
0600
0665
06D3
069B
069B
0600
06D0
0600
0CA8
0600
0600
06E/
0600
0CAG6
150D
1509
06CF
0000
0001
06E3
06A6
OE42
06CF
0600

14B0
0007
14BC
06D6
14CC
2000
OA5SF
0C5D
0CAS5
F500
0700
1B37
1A6B
OE46
073A
0007
0993
OE53
15AC
15A0
0A46
1BOE
15AC
0007
16CC
OE4C
OE4D
0007

DEFN

2771
2793
2794
2795
2798
2797
2799
2796
2776
2858
2790
2791
2800
2784
2929
2899
2901
2788
2765
2977
2789
2785
2976
2782
2752

2874
2980
2979
2801
2898
2758
2852
2857
2856
2926
2818
2924
2895
2930
2819
2953
2952
2861
2878
2879
2851
2920
2931
2971
2970
2862
2863
2962

REFERENCES

2766
2780
2792
2806

CROSS REFERENCE

2767
2781
2793
2807

2768
2782
2794
2808

2771
2783
2795
2809

VER 15, MOD 00 31/05/21 PACE 298

2772 2773 2774 2775 2776 2777
2784 2785 2786 2787 2788 2789
2796 2797 2798 2799 2800 2801

2778 2779
2790 2791
2802 2805



SYMBCL

BSFSSW
BSFSVA
BSFTND
BSFTPT
BSFVIVE
BSFVIVP
BSFVIVG
BSFVPE
BSFVPP
BSFVPS
BSGBSW
BSGBVK
BSGETC
BSGPTR
BSGTBF
BSI FVK
BSI FSW
BSI NVT
BSKWWK
BSKVBW
BSLBAS
BSLBSV
BSLDRP
BSLI NE
BSLI ST
BSLRTN
BSLSTR
BSLTYP
BSMATR
BSMBVK
BSMBSW
BSMFBK

BSMGSW
BSMPMVK
BSMPSW
BSMRWK
BSMRSW
BSNUNC
BSNXIVK
BSNXSW
BSPARP
BSPBNL
BSPCAD
BSPCDL
BSPCPG
BSPECT
BSPERC
BSPFAE
BSPFCL
BSPFNC
BSPFWP
BSPNBY
BSPPVA
BSPRML
BSPTBF

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

OE5C
OE4F
1B0B
1BOD
15A2
15A4
15A6
15A8
15AA
15AC
08AF
0001
0867
0878
1E00
0007
16E5
1B38
0001
159E
185E
18E7
1A00
07D0
1853
18EB
1862
18F2
18F3
0007
1903
1B8F
0007
18FF
0007
1981
0007
ODDE
0873
0007
071D
0A41
0AO01
0A40
0903
0A35
0A44
0A39
0033
009D
094E
0015
0A41
0A35
1AF3
1F0O0

DEFN

2961
2864
2922
2921
2883
2884
2885
2880
2881
2882
2955
2956
2832
2834
2756
2974
2973
2914
2968
2967
2905
2903
2753
2820
2887
2904
2902
2888
2890
2989
2988
2916
2986
2985
2992
2991
2983
2982
2833
2959
2958
2841
2847
2842
2846
2845
2849
2848
2839
2840
2837
2838
2843
2928
2932
2757

CROSS REFERENCE
REFERENCES

VER 15, MOD 00 31/05/21

PAGE 299



SYMBCL

B$PUTC
B$PVAD
B$RVRK
B$SRTRN
B$SABF
B$SCAN
B$SCAT
B$SCON
B$SCVT
B$SDPL
B$SFAB
B$SFNT
B$SLDT
B$SLVT
B$SNAT
B$SPAT
B$SSTA
B$STAS
B$STI F
B$STMVA
B$STML
B$STRL
B$SVRB
B$SYMB
B$TCD2
B$TLTH
B$TOD1
B$TOTB
B$STTAB
B$TYPE
B$WORK
B$ZDBN
B@\BAS
B@\CD1
B@\CD2
B@\FLG
B@A\LLA
B@AVAX
B@BLNK

B@LSZ
B@BREQ
B@BRHI

B@RLO
B@BRNE
B@RNH
B@BRNL
B@CADD
B@CADF
B@BAS
B@BNX
B@CBRA
B@BRC
B@BRD
B@BRS
B@XCLS

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

093A
0A43
1AE6
1AF5
1C00
1514
13C8
001B
12EO
07DA
OE48
143C
109C
1062
131A
07EOQ
1BAC
061B
0606
061B
0600
0600
OE46
0DBC
0001
0002
0000
1AF8
1AFA
0739
15A0
19F2
0007
0001
0003
0000
005C
0005
0040

0100
0084
0088
0082
0094
0098
0092
0006
0058
0003
004A
0046
0044
0048
004C
005E

DEFN

2836
2844
2897
2933
2754
2876
2871
2854
2869
2822
2866
2872
2868
2867
2870
2823
2918
2807
2809
2808
2806
2805
2865
2860
2938
2939
2937
2940
2936
2821
2925
2892
3525
3522
3523
3517
3342
3524
3351

3476
3131
3132
3130
3134
3135
3133
3000
3041
3528
3034
3032
3031
3033
3035
3044

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PACE 300

2940

2940

3523
3524

3525

7931 7965 9984 0630 0757 0805 1005 1151 1214 1233 1467 2056
2131 2161

3615 3618 3621 3636 3639 7620 7662 7/7/66 8262 8305 8367 8602



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PAGE 301

B@CMC 001 0042 3030

B@CVF 001 0040 3029

B@CNT 001 OO01F 3454 2143

B@CSA 001 O0O03E 3028

B@DCA 001 O006A 3050

B@DDL 001 006C 3051

B@D VvV 001 000C 3003

B@DWN 001 0001 3527 3528

B@DWA 001 OO6E 3052

B@EOF 001 0070 3053

B@EOP 001 0068 3049 1706

B@FCl 001 0016 3008

B@FNO 001 0012 3006

B@FN1 001 0014 3007

B@FOR 001 O0O04E 3036

B@CGET 001 0052 3038 6763

B@HAR 001 0000 3467 0050 0519 0528 0538 0630 0701 0712 0714 0716 0749 0751 0754
0757 0772 0775 0805 0893 0925 0932 0934 0941 0946 0950 1005
1008 1084 1092 1094 1099 1132 1135 1145 1151 1173 1194 1214
1325 1338 1350 1358 1377 1388 1447 1449 1467 1470

B@HLT 001 0004 2999

B@l EX 001 O00C5 3427 1262 1274

B@l vH 001 0066 3048

B@I Nl 001 0056 3040

B@l PI 001 00D7 3430 1258 1270

B@l S2 001 OOE2 3433 1254 1266

B@W1 001 0018 3009

B@M2 001 O001A 3010

B@WF3 001 001C 3011

B@MVA 001 006B 3362 7993 0519

B@wY 001 O0O0O0A 3002

B@vsM 001 O0O01E 3012

B@NEG 001 0010 3005

B@NXT 001 0050 3037

B@OLN 001 O0O07A 3364

B@PWK 001 OOFF 3272 3276 3280 3281 3315

B@PRS 001 0060 3045

B@PRU 001 0062 3046

B@PUT 001 0054 3039

B@PWR 001 OOOE 3004

B@RSR 001 O0O05A 3042

B@RST 001 005C 3043

B@SA1 001 0036 3024

B@SA2 001 0038 3025

B@sSBl 001 O0O03A 3026

B@sSCl1 001 O002A 3018

B@sSDO 001 002E 3020

B@sSD1 001 0030 3021

B@sD2 001 0032 3022

B@SF1 001 0022 3014

B@SF2 001 0024 3015

B@STA 001 0034 3023

B@STC 001 0028 3017

B@STF 001 0020 3013

B@STH 001 0064 3047

B@STX 001 003C 3027



SYMBCL

B@suB
B@svC
B@CTYP
B@UsC
B@CUSF
B@CVAR
B@DAMK
B@DASA
B@PASC
B@ASM

B@CLS
B@DDAT
B@DPDEF
B@DI M
B@DUM
B@DECO
B@DEC1
B@DEC2
B@DEC3
B@DEC4
B@EC5
B@DEC6
B@DECY
B@DEC8
B@DEC9
B@DEND
B@DEOF
B@FOR
B@DGET
B@GSB
B@GTO
B@I FA
B@l FC
B@I GS
B@I MG
B@I NP
B@l VD
B@LTA
B@LTC
B@LTM
B@LO1
B@L02
B@LO3
B@L04
B@LO5
B@LO6
B@LO7
B@L0O8
B@LO9
B@L10
B@L11
B@L12
B@L13
B@L14
B@L15

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0008
0002
0020
002C
0026
005B
0080
OOFF
0040
0038
0050
0054
0024
0034
0004
OOFF
00FO
00F1
00F2
00F3
00F4
00F5
O00F6
00F7
OOF8
00F9
0058
0058
0028
0040
0020
0044
0048
004C
007B
003C
0000
0061
OOFF
0040
0038
0001
0003
0005
0007
0009
000B
0045
0145
0245
0289
02C3
02FD
0337
0371
0471

DEFN

3001
2998
3452
3019
3016
3341
3520
3281
3285
3283
3291
3297
3277
3278
3279
3315
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3313
3314
3286
3294
3292
3290
3288
3289
3344
3303
3298
3361
3280
3284
3282
3595
3598
3601
3604
3607
3610
3613
3616
3619
3622
3625
3628
3631
3634
3637

REFERENCES

2120

5611
4253
5411

5615

5412
3314

3598
3601
3604
3607
3610
3613
3616
3619
3622
3625
3628
3631
3634
3637
3640

CROSS REFERENCE

0941
4867
5590

5430

VER 15, MOD 00 31/05/21 PAGE 302

1008 1338 1409 1470 2066 2085 2312 2341 2378
4934 5410 6377 2279



SYMBCL

B@L16
B@DVAT

B@M N
B@WVPR
B@WPT
B@VPU
B@VRD

B@PNT
B@PRT
B@PRU
B@PSE
B@PUT
B@REA
B@REM
B@RSR
B@RST
B@RTN
B@SCY
B@sSI F
B@SLT
B@SM.
B@SNS
B@SS1
B@STP
B@TBN
B@TB1
B@TCY
B@TSN
B@TS1
B@TYP
B@URE
B@VCY
B@VC1
B@WCY
B@WI 1
B@1LM
B@2MK
B@OST
B@QUL
B@EXPC
B@OFL
B@VAD
B@EETC
B@ETE
B@EETS
B@RTR
B@ CON
B@Q.ADD
B@Q.ADF
B@Q.ADV
BQ.BI N
B@.BNX
B@.BRA
BQ.BRC

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0507
0008
0044
0038
0048
004C
0054
003C
0044
004B
002C
0030
0050
0040
000C
OOFF
005C
0050
005C
0004
001C
0010
0010
0018
0000
0054
0010
0050
0009
0010
0040
0040
0020
0007
0056
0005
0003
0080
00C0
001E
007E
00C5
005C
0001
0001
OOFF
0000
006E
0050
0001
0002
0008
0002
0003
0003
0004

3640
3304
3305
3306
3309
3308
3310
3307
3287
3352
3301
3302
3311
3295
3299
3276
3300
3296
3293
3268
3317
3316
3318
3270
3269
3312
3334
3333
3330
3332
3331
3446
3164
3327
3328
3324
3325
3518
3519
3340
3366
3343
3345
3530
3469
3470
3468
3363
3425
3069
3110
3554
3479
3103
3101
3100

CROSS REFERENCE

REFERENCES

7902

6850
3208

0050
0925

0716

3575
3480

7331

0893 1325 1358 2306 2332

7601 7633 7709 8327 8381

0528 0538 0749
1377

1099

3486

VER 15, MOD 00 31/05/21

1125

PAGE 303



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 304

B@QBRD 001 0003 3102

BAQBRS 001 0001 3104

BQ.CCA 001 0004 3510

B@Q.CCC 001 0001 3062 3100

B@Q.CDvV 001 0004 3555 3576

BAQCER 001 0001 3060 3124

BAQ.CFN 001 0004 3511

BAQ.CLN 001 0002 3065 3116 3117 3124

B@QCLS 001 0001 3113

B@QCMC 001 0001 3099

B@QCvF 001 0001 3098

BAQ.CNA 001 0006 3509

BAQ.CNN 001 0001 3063 3088 3097 3109 3121 0491 0609 0648

B@Q.COP 001 0001 3059 3067 3068 3069 3070 3071 3072 3073 3074 3075 3076 3077 3078
3079 3080 3081 3082 3083 3084 3085 3086 3087 3088 3089 3090
3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102
3103 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114
3115 3116 3117 3118 3119 3120 3121 3122 6762 1705

BAQCRV 001 0013 3553 3573

BAQ.CSA 001 0002 3097

BAQCVA 001 0002 3061 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3086 3087
3089 3090 3091 3092 3093 3094 3095 3100 3101 3102 3103 3105
3106 3107 3119 3120 1724 1755

BAQA.CXX 001 0001 3064 3096 3108 3110 3114 3115 0593 0600 0650

BAQ.DAT 001 0004 3223

B@Q.DCA 001 0003 3119 1780

B@QDDL 001 0003 3120

B@Q.DDM 001 0004 3483

B@Q.DEF 001 0003 3224

B@QD M 001 0003 3225

B@QDI N 001 0004 3482 3483 3484

B@QD V 001 0001 3072

B@Q.DWN 001 0002 3480 3509 3510 3522 3523 3524 3527 3554 3555

B@Q.DSN 001 0004 3484 0142 0143 0147 0147 0152 0152 0292 0295 0308

B@QADWA 001 0002 3121 7331

BAQELP 001 0010 3552

BAQ.END 001 0003 3252

BAQEOF 001 0001 3122

BAQEOP 001 0001 3118

BAQERC 001 0003 3124

BAQESP 001 0008 3551

BAQESS 001 004C 3353

BAQ.ET$ 001 005B 3373

BAQET# 001 007B 3374

BAQET@ 001 007C 3375

BAQETA 001 00C1 3377 0772 1194

BAQETB 001 00C2 3379

BAQETC 001 00C3 3380

BAQETD 001 00C4 3381

BAQETE 001 00C5 3382

BAQETF 001 00C6 3383

BAQETG 001 O00C7 3384

BAQETH 001 00C8 3385

BAQETI 001 00C9 3386

BAQETJ 001 00D1 3387

BAQETK 001 00D2 3388



SYMBCL

B@Q.ETL
BQ.ETM
BQ.ETN
BQ.ETO
BQ.ETP
BAQ.ETQ
BQ.ETR
BQ.ETS
BQ.ETT
BQ.ETU
BQ.ETV
BAQ.ETW
BQ.ETX
BQ.ETY
BQ.ETZ
BQ.EXP
BQ.FC

B@Q.FNA
BAQ.FNO
B@Q.FN1
BAQ.FOR
B@Q.FRT
BQ.GET
BQ.GSB
BQ.GTO
BAQHLT
B@. EX
B@.| FN
B@.I LP
BQ.I MG
B@.| MH
B@.I NI

B@.I NP
B@.I Pl

B@.l SP
B@.I S2
B@.I VT
B@Q.KCL
BQ.KFR
BQ.KGT
BQ.KI F
BAQ.KON
BQ.KPT
BQ.KPU
BAQ.KRR
B@Q.KRT
BAQ.KTO
BQ.LET
B@Q.LO1
B@.L02
BQ.LO3
BQ.L04
B@Q.LO5
BQ.L06
B@Q.LO7
B@.LO8

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

00D3
00D4
00D5
00D6
00D7
00D8
00D9
00E2
00E3
OOE4
00ES5
O0OE6
00E/
O0OES8
00E9
0008
0003
0002
0003
0003
0003
0004
0003
0005
0004
0001
0002
0003
0009
0001
0003
0002
0005
0003
0005
0005
0001
0005
0003
0003
0002
0002
0003
000A
0007
0005
0002
0003
0002
0002
0002
0002
0002
0002
003A
0100

3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3442
3077
3556
3075
3076
3105
3497
3107
3231
3230
3068
3428
3491
3550
3242
3117
3109
3237
3431
3549
3434
3507
3236
3227
3233
3229
3262
3234
3241
3239
3235
3256
3226
3594
3597
3600
3603
3606
3609
3612
3615

CROSS REFERENCE

REFERENCES

7332
3577

3498

3568

3557

3595
3598
3601
3604
3607
3610
3613
3616

3569 3570

3563 3564 3565

VER 15, MOD 00 31/05/21

PAGE 305



SYMBCL

B@.LO9
B@Q.L10
BAQ.L11
BAQ.L12
B@.L13
BAQ.L14
B@Q.L15
BAQ.L16
B@Q.VAT
BAQ.MF1
BAQ-MF2
BAQ-MF3
BAQ-MGT
BAM N
BA.MPR
BAQ.MPT
B@Q.MPU
BA-MPY
B@Q.MRD
B@Q.MSM
BA.NEG
B@.NEX
B@.NXT
BAQ.PAR
B@Q.PRS
BAQ.PRT
B@Q.PRU
B@Q.PSE
B@.PUT
BA.PVR
BAQ.REA
BAQ.REM
BA.RSR
B@Q.RST
BAQ.RTN
B@Q.SAl
B@.SA2
B@Q.SB1
B@Q.SC1
B@.SDF
B@.SDO
B@.SD1
B@.SD2
B@Q.SF1
B@Q.SF2
B@.SKW
B@.SNO
B@Q.SPT
BAQ.STA
BAQ.STC
BAQ.STE
BAQ.STF
B@Q.STH
BAQ.STP
B@Q.STX
B@.SUB

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0100
0044
003A
003A
003A
003A
0100
0096
0003
0003
0003
0003
0006
0008
0008
0006
000D
0001
0007
0003
0001
0004
0003
004D
0002
0005
0002
0005
0002
0001
0004
0003
0001
0001
0006
0003
0003
0003
0003
0004
0003
0003
0003
0003
0003
0002
0002
0003
0003
0003
0004
0003
0003
0004
0002
0001

3618
3621
3624
3627
3630
3633
3636
3639
3243
3078
3079
3080
3244
3245
3248
3247
3249
3071
3246
3081
3074
3228
3106
3354
3114
3240
3115
3250
3108
3073
3238
3222
3111
3112
3232
3093
3094
3095
3087
3477
3089
3090
3091
3083
3084
3493
3486
3501
3092
3086
3257
3082
3116
3251
3096
3070

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PACE 306

3619
3622
3625
3628
3631
3634
3637
3640

0141 0291
3504



SYMBCL

B@Q.SVC
B@Q.THN
BATYP
B@.UFN
B@Q.USC
B@.USF
BA.VPG

B@ NS
BAWLT
B@NAAR
B@\CAR
B@\CRV
B@\DGT
BANEQL
B@\FRT
B@l CN
B@\I EL
BA FN
BA\ VR
B@NI VT
B@\LDV
B@\LRV
BALTR
B@NSKW
B@\NSPT
B@NUFN
BAWPG
B@XHI

B@NXLO
B@XZR

B@LUS
B@PONR
B@REC
B@ROD
B@RPL
B@RPN
B@RPR
B@RPS
B@RRC
B@RRL
B@RSL
B@RSS
B@TAB
B@TAD
B@TSA
B@UD1
B@UD2
B@Ul 0
B@Ul 1
B@Ul 2

LEN VALUE DEFN

001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0001
0004
0001
0002
0002
0001
0100

0060
005C
001D
001D
001D
000A
007F
000A
0006
0007
0018
0001
0057
0122
001D
001D
0004
0028
001D
0100
00E3
001E
0080

004E
005A
0020
0023
0002
0001
0004
0003
0007
0008
0005
0006
0000
0001
0002
0006
0007
0001
0004
0005

3067
3258
3487
3494
3088
3085
3581

3360
3357
3545
3546
3544
3537
3367
3496
3539
3541
3490
3540
3506
3543
3542
3536
3492
3500
3547
3580
3461
3460
3459

3355
3356
3448
3557
3144
3143
3146
3145
3149
3150
3147
3148
3502
3503
3504
3160
3161
3154
3155
3156

CROSS REFERENCE

REFERENCES

3584
5796
7353
9985
7916

3575
3576
3573
3543

3498
3541
3557

3541

3565
3564
3542

3577
3584
1024
4654
3460
5151
5783
1023
0712

7718
7604
2199
7598

2198
6937

4097
6184
7562
9985*
7934

3627
3630
3624

3563

3570
3569
3543

3633

4847
3461
5166
5786
1305
0932

1722

2199
2040

4242
6235
7679
1678
0714

3568

3621
3612
3544

5597
4232
5200
5788
2073
1091

8389

4376
6236
7790

0934

3545

1025
4234
ST
5791
2075
1092

8398

4788
6237
7874

1094

3546

1411
4485
5594
5908
2197
1253

4979
6238
7879

1096

3547

4497
5609
5938
2284
1257

VER 15, MOD 00 31/05/21

4991
6335
8133

1265

4517
5621
6194
2286
1261

4992
6420
8285

1269

4628
5633
6205
2295
1447

5097
6506
8433

1273

4651
5716
6341
2362

5355
6507
8619

1449

4803
5720
6349
2403

PAGE 307

5582 5728
6752 7232
9984* 9985

2059 2361

4937 4984
5722 5781
6414 8023



SYMBCL

B@UNL
B@UNS
B@GPUTM
B@RPAR
B@SADV
B@SAVL
B@BAVS
B@CDV
B@SCLN
B@SCRV
B@DVK
B@SEXP
B@SFAT
B@SFNA
B@SFRT
B@SI EL
B@SI ES
B@SI GN
B@LDL
B@LDS
B@LVL
B@LVS
B@QUO

B@STAT
B@rASA
B@ASC
B@ASM
B@ASS
B@rcGr
B@cCLS
B@DAT
B@r DEF
B@bD M
B@DUM
B@END
B@eEOF
B@FOR
B@GeT
B@rGsB
B@Gro
B@rl FA
B@rl FC
B@rl FS
B@r Ms
B@ri NP
BA@LTA
B@LTC
B@LTM
B@LTS
B@VAS
B@ VAT
B@mst
B@™M N
B@m.S
B@MPR

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0002
0003
0010
005D
OOES8
0B76
065E
0074
005E
0227
0080
0004
0196
003A
0028
003F
0023
0010
0A32
05AA
0105
0091
007D

0000
0012
001E
0018
007B
0030
0042
0006
0009
000C
0078
0072
0075
0021
0039
0033
002D
0027
002A
007D
0054
0045
000F
001B
0015
0079
007C
0057
005A
005D
007A
0066

3158
3159
3163
3358
3575
3571
3566
3576
3359
3573
3488
3441
3578
3577
3498
3568
3563
3450
3570
3565
3569
3564
3365

3440
3175
3181
3177
3182
3190
3196
3171
3172
3173
3214
3212
3213
3184
3193
3191
3189
3186
3187
3188
3202
3197
3174
3178
3176
3179
3183
3203
3204
3205
3180
3208

REFERENCES

3578
3588
3587
3578

3587
8533

3587
3578

3571
3566

3571
3566
3571
3566
7638
1132

CROSS REFERENCE

3588

3588

7643
1135

VER 15, MOD 00 31/05/21 PACE 308

3639

7647 7649 7895 8199 8207 8210 0701 0751 0754

1084



SYMBCL

B@rwPT
B@rmPU
B@ VMRD
B@ NXT
B@PRT
B@PRU
B@PSE
B@rpur
B@RAC
B@REA
B@'REM
B@'RSR
B@RST
B@'RTN
B@sSTP
B@/MC1
B@/M.B
B@/NVsSB
B@Q/MsZ
B@Q/MIB
B@ZNEG
B@POS

BFPCAR
BFPCRO
BUFADR
BUFRVWK
CBFAD1
CBFEXP
CBFPZD
CBFSFT
CBF100
CBF900
CCZAD1
CCZDC1
CCZDFP
CCZEXP
CCZONE
CCZSGN
CCZ020
CCZ100
CCZ900
CDBACC
CDBADD
CDBAD1
CDBNZD
CDBONE
CDB010
CDB100
CENAD1
CENXZD
CENZRO
CEN100
CEN150
CEN200
CEN90O

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
002
002
001
001
004
002
004
004
001
001
004
001
001
001
003
005
004
001
001
001
004
001
003
004
001
004
001
003
003
004
004

0063
0069
0060
0024
004E
0051
006C
003C
0080
0048
0003
004B
003F
0036
006F
0056
FOCD
FS5E5
0000
0000
00D0
00FO

AFFB
AFFF

0470
0470
04AC
0487
0498
049E
04A8

DEFN

3207
3209
3206
3185
3200
3201
3210
3194
3444
3198
3170
3199
3195
3192
3211
3583
3588
3587
3584
3586
3457
3456

3712
3714
3544
3548
5888
SEE
5897
5938
5921
5933
4616
4678
4625
4673
4677
4672
4641
4663
4668
6067
6068
6031
6040
6072
6049
6056
4475
4484
4517
4497
4502
4510
4513

CROSS REFERENCE

REFERENCES

3586

1367
4134
0956
3715
3694~
3436*
9515~
5892
5919

5919
5918*
5909
4620
4644

4628*
4643
4626*
4652
4642
4655
6051*
6051
6035

6041
6048*
6050
4479

4510
4487

4486
4490

3587

4627
1367

3478
3590~
5920

5919*

4644*
4666

6062
6051

6057

4503

3588

4819
1412

3589*
3602*

5938

5920*

4651

6056

6057~

VER 15, MOD 00 31/05/21 PAGE 309

4982 5157 5190 5361
2057 2060 2338 2343

3691
3624

4667

6056 6062

6058

5616 5927 7932 7935 0955



SYMBCL

DENTRY
DERROR
DFKACK
DFKATA
DFKATC
DFKBLE
DFKBSP
DFKBS2
DFKBS3
DFKCNT
DFKC01
DFKDI O
DFKDLP
DFKDTK
DFKEMS
DFKENB
DFKENT
DFKERA
DFKERS
DFKEUD
DFKEXL
DFKEYN
DFKI AR
DFKI ET
DFKI MVE
DFKI RK
DFKI ST
DFKKI X
DFKLKA
DFKLMG
DFKLNK
DFKLOK
DFKMCT
DFKMSD
DFKNAB
DFKNPS
DFKNSK

DFKNTR
DFKPG2
DFKPG3
DFKPL1
DFKPL2
DFKPL3
DFKPPL
DFKPRT
DFKP10
DFKP20
DFKRET
DFKRKY
DFKRMG
DFKROR
DFKROS
DFKRTN
DFKRT1
DFKSGL

LEN VALUE

001
003
001
001
001
002
001
001
001
001
002
001
001
001
001
001
001
001
001
001
001
001
002
002
002
001
002
001
001
002
001
001
002
002
001
002
001

001
002
002
001
001
001
001
001
001
002
002
001
002
001
002
001
001
001

0025
0088
0010
261C
2733
2617
0016
2600
2700
2624
2621
0065
2696
0040
0002
0012
2653
2789
0003
001D
0019
2500
2615
2619
262C
2634
2621
0011
25F9
2628
0039
0018
262E
27B1
264D
261F
261D

2603
263A
263C
2770
27A3
27A5
2623
26AC
26BD
26BF
2630
0011
262A
27BB
2632
0015
2683
0007

DEFN

3565
3564
9090
9053
9218
9049
9084
9033
9193
9061
9056
8945
9146
9097
9089
9094
9111
9257
9086
9092
9096
8913
9048
9050
9066
9071
9058
9091
9014
9064
9022
9093
9067
9278
9107
9055
9054

9036
9074
9075
9243
9269
9271
9059
9160
9166
9167
9068
9088
9065
9286
9069
9085
9138
9277

CROSS REFERENCE

REFERENCES

3438
3488
9231
9122
9241
8938*
9197
8918
8911
9141~
9058
8916
9112
9118
9206
9108
8932
9202
9201

9034
8910
8930~
9101
9222*
9039
9291
9233
9022
8923*
9266
9102
9222
9259
9104
8926*
9038*
9219
8929
8949
8947
9231~
9251
9258*
9063
9143
8921~
9162~
8936*
9070
8925*
9114
8933*
9199
9125
9273

9266*
9250
9123

8920 8929 8932 9074 9192 9254~

8940 9075
9223 9239
9240

8918 8935
8943

9223*

8951 9235
9221

8927* 8928
9039 9113
9225* 9249

9233* 9237

9259* 9260
9142 9148*
9238 9252
8922* 9163

9103* 9109
9195
8928* 9181
9037

9215

VER 15, MOD 00 31/05/21 PACE 310

9121* 9150* 9278
9280

8940 8945 8955 9032

9254 9262

8931* 9139* 9141 9148
9116 9118 9195 9197

9181
9261 9281
9168

9262* 9266*

9074 9075

9151~
9199 9201 9204 9206 9208



SYMBCL

DFKSGL
DFKSPA
DFKSPB
DFKSPC
DFKSTN
DFKTAB
DFKTBL
DFKTST
DFKULK
DFKXDP
DFKXI' T
DFKXRS
DFKOO01
DFK100
DFK120
DFK140
DFK160
DFK180
DFK200
DFK220
DFK240
DFK260
DFK280
DFK300
DFK320
DFK340
DFK350
DFK360
DFK380
DFK400
DFK420
DFK440
DFK460
DFK480
DFK500
DFK520
DFK540
DFPAPC
DFPASE
DFPASY
DFPCFD
DFPCHK
DFPDSV
DFPENT
DFPEOR
DFPERC
DFPERR
DFPETN
DFPEXT
DFPGCT
DFPI OR
DFPI ST

DFPI TE
DFPLBU
DFPMCK

LEN VALUE

001
001
001
001
001
001
001
001
001
002
001
002
001
004
005
004
003
003
004
005
004
004
004
003
004
004
001
004
003
004
003
003
003
004
003
003
005
002
001
002
002
001
004
004
001
001
004
001
001
001
001
001

002
002
001

27A9
279D
274D
0040
2626
0005
25Q0
26DD
001C
2638
264A
2636
0001
2565
2569
257E
2600
263D
2671
2678
2699
26A8
26C8
26D6
26D9
26EA
2700
2740
2750
2759
276D
2772
2778
277E
27B2
27BB
27C5
28DD
2800
29D5
28EB
5300
28F4
5311
4DF3
28EE
290D
28E9
2903
0000
29D7
28F5

28E7
29D2
2939

DEFN

9275
9265
9230
9087
9063
9083
8956
9179
9095
9073
9105
9072
9082
8946
8947
8952
9034
9101
9122
9124
9148
9152
9170
9174
9175
9184
9194
9223
9232
9235
9241
9249
9251
9253
9280
9287
9291
9420
9418
9538
9430
3730
9435
3739
3571
9433
9542
9429
9537
9544
9540
9436

9445
9536
9485

CROSS REFERENCE

REFERENCES

9277
9205
9198
9204
8924~
9208
8937
9120
9106
9103
9119
8942~
9139
8915*
9073

9040
9196
9267
9122~
9144
9140~
9164
9169
9161~
9180~
9117
9224
9121~
9232
9236
9182
9200
9150~
9207
9115~
9287
9362*
9312
9495*
9363

9452
3734
3530
9381

9352
9507
9486*

9326
3737*
9406
9508
9478

9278

9149
9022
9203
9183

9126
9174

8916*

9255
9149~
9147~

9226
9214~

9289
9292*
9363*

9382*
9496*

9493

9328*
3739

VER 15, MOD 00 31/05/21

9150 9235 9239* 9254* 9262*

9209 9220 9263 9282 9297

8935 8937 9073

9234~

9365 3692* 3693*
9430 9434 9443 9460 3427
9497

3739*

9336 9337* 9338* 9340* 9342
3742

3584

9346*

3731 3754* 3784

9438 9450 9493*

PAGE 311

3733



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PAGE 312

DFPNDX 001 2900 9462 9411 9461

DFPOFF 001 28E3 9426 9386

DFPOGE 001 29DD 9543 9471

DFPORK 002 28E5 9427 9345* 9346 9451

DFPPCF 001 28DE 9421 9329 9342* 9344* 9345 9348 9349* 9352* 9353 9355* 9357* 9359* 9361~
9430 9454 3742*

DFPPCH 002 28FD 9443 9314 9319 9399

DFPPCO 001 28E2 9425 3625* 3694

DFPPOS 001 4DE4 3554 3630* 3636 3656* 3657 3666 3673 3674* 3682* 3686* 3687

DFPRCK 001 28A5 9380

DFPRCL 001 0002 9419 9381 9432

DFPRCT 002 28ED 9432 9381* 9486* 9491~

DFPRES 001 4DDC 3547 3596* 3604 3611* 3618 3799 3800

DFPRNT 001 2800 9313 9411 9418 3540 3570 3629* 3665*

DFPRPE 001 28D3 9409 9391 3540 3570

DFPRSN 002 29D9 9541 9468* 9477 9513

DFPSCK 001 2932 9479

DFPSC2 001 2948 9490 9484

DFPSYC 001 28F9 9440 9434 9488* 9498* 9499 9500* 9502* 3741*

DFPULK 001 5339 3752 3735

DFPVCK 001 0004 9545 9513

DFPWIH 002 4DDB 3546 3597* 3598* 3602 3604 3611 3612

DFPX39 001 0039 9444 9320

DFPYCD 002 28F0 9434 9496

DFPYCT 001 0001 9446 9491~

DFPO01 002 28E7 9428 9331 9349 9361 9445 9453 9476 9486 9491 9500

DFP100 004 2805 9315 9321 9401 9443

DFP101 004 280E 9317 9316*

DFP102 005 2812 9319 9402

DFP105 002 281F 9322 3755

DFP115 001 2823 9324 3744 3746

DFP120 003 283D 9336 9327

DFP140 004 2853 9342 9339

DFP160 005 2862 9348 9341

DFP180 003 2872 9353 9330 9351

DFP200 005 2878 9355

DFP220 006 2888 9360 9358

DFP240 003 2892 9362 9332 9354 3497

DFP250 001 2899 9364 3697

DFP260 003 289C 9366 9384* 9520 3629* 3665*

DFP270 003 289F 9367 9368 9370 3496* 3529* 3619*

DFP280 003 28A2 9371 9382* 3442 3754*

DFP300 003 28CA 9402 9534 3533

DFP320 003 28AC 9383 9371

DFP330 003 28BB 9393 9394 9396 9398 9507* 3431* 3438* 3488* 3528*

DFP333 001 28BA 9392 3440* 3530*

DFP335 003 28B8 9387 9388 9390

DFP340 003 28B2 9385 9407

DFP360 003 28CD 9406 9385

DFP378 001 2911 9467 9464

DFP380 005 2927 9476 9470

DFP400 004 29B2 9525 9487 9492

DFP420 003 2953 9495 9489

DFP440 004 296F 9503 9501

DFP480 001 29CE 9533 9528

DLFBPT 001 4DDF 3549 9516* 9517 3622* 3689



SYMBCL

DLFCAR
DLFDSV
DLFEOR
DLFI ST
DLFMAR
DLFORK

DLFPCF
DLFPCH
DLFPC1
DLFPRT

DLFRPE
DLFRTN
DLFRTY
DLFSWC
DLFVD1
DLFVD2
DLFX4E
DLFX53
DLFOO1
DLFOS50
DLF100
DLF140
DLF143
DLF145
DLF146
DLF150
DLF155
DLF160
DLF165
DLF170
DLF175
DLF350
DLF355
DLF360
DLF375
DLF400
DLF425
DLF450
DLF500
DLF525
DLF550
DLF600
DLF700
DLF800
DLF900
DLF920
DLF950
DLF960
DLTABL
DLTABR
FBSADA
FBSATA
FBSATN
FBSAT1

LEN VALUE

001
004
001
001
002
002

001
002
002
001

001
001
002
001
002
002
001
001
002
001
001
001
004
004
003
005
004
001
005
001
001
003
005
003
003
001
004
001
001
001
001
001
001
001
001
001
001
004
001
001
008
008
004
008

OOFB
28F4
4DF6
28F5
4DE1
28E5

28DE
4DED
4DEF
4D00

4DCD
0001
4DE3
4DF0
4DD7
4DEB
004E
0053
28E7
4D18
4D25
4D3F
4DAE
4057
4D5B
4D5E
4D63
4D6D
4D70
4D78
4089
4088
4D8E
4DA8
4DB0
4D93
4DA4
29AF
4E25
4E29
4E3C
4EA4
4E49
4ECY
4ECC
4ECF
4ED7
539F
0090
00AO
009F
129F
1100
1188

DEFN

3715
9452
3573
9450
3551
9451

9454
3560
3561
3430

3536
3566
3552
3562
3543
3556
3557
3558
9453
3437
3449
3462
3472
3474
3478
3479
3481
3487
3489
3492
3527
3502
3507
3515
3520
3508
3513
9519
3601
3603
3617
3621
3623
3681
3683
3685
3688
3790
3559
3563
6502
6496
6340
6413

CROSS REFERENCE
REFERENCES

3693

3786* 3789 3791 3800*

3440

3451 3466 3467 3485 3789*

9510* 9515 3646* 3647* 3648 3648*

3652 3652* 3657 3690* 3695
3495* 3531* 3635* 3675* 3684*
3471

3519

9367 9389 9397 9515* 9516*
3564 3565 3585 3732 3785
9389 3572

3787 3802

3507

3787 3794* 3802*

3434 3587

3489

3757

3759

3634 3663 3686 3786 3793

9397 3515 3565 3803
3459
3520
3473*
3795
3790* 3791* 3792* 3793*
3432*
3494

3452
3486 3561
9518* 9537 3503 3505 3506~

3439* 3450* 3502 3516 3518

3490 3560
3511~
9504 9514
3551
3599
3605
3613
3552
3668
3658
3676
3637 3667
3788
3684
3675
6427
6502
6502
6388

VER 15, MOD 00 31/05/21

3790 3798* 3799*

PAGE 313

3649 3649* 3650 3650* 3651 3651*

9517 9518* 9532 9537 3428 3560 3561



SYMBCL

FBSBN1
FBSI NS
FBSI N2
FBSLNR
FBSLNT
FBSLNW

FBSLST
FBSMDS
FBSMDZ
FBSONE
FBSRND
FBSRRR
FBSSGN
FBSWAV
FBSZER
FBSZZZ
FBS10Y
FBS100
FBS110
FBS190
FBS200
FBS400
FBS405
FBS420
FBS425
FBS430
FBS440
FBS450
FBS600
FBS800
FBS810
FBS900
FGSBN1
FGSEVP
FGSFVE
FGSI NL
FGSI NS
FGSI TN
FGSIVN\N
FGSMOD
FGSNNL
FGSNNN
FGSONE
FGSSFZ
FGSTEN
FGSTHR
FGSXML
FGS001
FGS004
FGS005
FGS010
FGS100
FGS110
FGS115
FGS5120

LEN VALUE

001
005
004
001
001
001

001
004
004
007
001
001
001
001
001
011
011
003
003
004
005
004
004
005
005
005
005
005
004
003
004
004
001
004
001
001
006
001
010
005
001
010
001
002
011
001
001
004
004
004
004
004
004
003
004

1297
128E
1285
0009
128D
000B

12B6
1296
128C
1190
1180
0614
117F
061F
0005
1278
1283
1111
111D
1148
114E
120A
120E
1212
1224
1229
1231
1236
123E
1166
116D
117B
05CF
0500
05D0
0005
05F5
05FC
05E9
05D5
000A
05DF
0001
0619
05F4
0003
05FB
0600
0614
050C
0513
0529
053B
054C
054F

DEFN

6492
6490
6487
6404
6489
6405

6501
6491
6488
6415
6412
6406
6411
6407
6403
6481
6482
6349
6356
6369
6375
6435
6436
6437
6447
6448
6451
6452
6457
6387
6389
6399
4953
4796
4954
4948
4964
4969
4958
4955
4949
4956
4946
4989
4960
4947
4968
4981
4987
4805
4813
4832
4845
4853
4854

CROSS REFERENCE

REFERENCES

6473
6476
6426
6375
6469
6375
6481
6490
6468
6435
6357
6389
6383
6343*
6375*
6375
6436*
6471~

6350
6352

6477
6426*
6453
6427*

6445
6446
6438
6351*
6387
6342
4835

4925
4883
4883
4884*
4845
4915
4956
4826
4826
4986
4832
4826
4831*

4983
4827
4804
4836
4820
4846
4857

6383

6377*
6482

6362
644 7*
6395
6377*
6375

6448
6472

6428
6475
6469*
6468*

6356*

4856

4915
4905

4958
4834
4834
4832
4835*

4985

6447
6437

6452*
6437
6451

6435*

6476*

4908

4955
4908*

4960
4854
4854

4834
4853*

VER 15, MOD 00 31/05/21

6452 6490
6437 6448 6448 6451

6490*
6448* 6451* 6470
6487*

6449

4935

4864 4866* 4893 4907

4845 4854 4949
4856* 4935* 4938

6451 6470 6470 6471

4960

PAGE 314

6472



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 315

FG5210 005 055D 4864 4833 4855

FG5220 005 057D 4893 4904 4916

FG5250 006 0585 4900 4883* 4915*

FG5260 003 O058E 4905 4894

FGS300 004 O05A7 4924 4906

FGS305 005 O5BF 4936 4927

FGS900 004 05CB 4942 4806 4849

FKSADD 001 0002 4223 4193

FKSARG 008 037C 4346 4252* 4253* 4257* 4278* 4320* 4331 4332*

FKSCNT 008 0093 4368 4893 4907

FKSCNV 008 02A3 4228 4106* 4117* 4212

FKSCON 008 0393 4358 4287 4368

FKSDCR 001 02BC 4237 4176 4185

FKSI NC 001 O038A 4353 4300

FKSINS 006 036F 4342 4266

FKSI NT 001 0005 4337 4266

FKSI TN 001 0384 4348 4267* 4300* 4304

FKSLGI 004 0200 4106 4116 4125

FKSLOG 003 0219 4126

FKSLTW 004 020B 4117

FKSMDY 005 0389 4352 4326

FKSMOD 001 0005 4338 4326 4352

FKSONE 001 0001 4222 4172 4172 4175 4178 4180 4185* 4187* 4193* 4195 4196 4197 4250*
4251 4287 4309 4332*

FKSRND 001 038B 4354 4309

FKSSFT 001 0002 4224 4196*

FKSSHT 007 0383 4347 4331* 4332

FKSTEN 007 02AB 4233 4106

FKSTNE 008 02BB 4236 4175 4180

FKSTWO 007 02B3 4235 4117

FKS010 003 0212 4119 4108

FKS020 004 O021F 4128 4120

FKS025 004 O022F 4136 4107* 4118* 4127* 4133

FKSO30 005 0236 4142 4135

FKS090 004 0300 4250 4368

FKS095 004 0321 4273 4272*

FKS100 005 0325 4278 4296 4333

FKS120 006 0332 4295 4266* 4326*

FKS150 004 033B 4300 4279

FKS175 005 0358 4320 4305

FKS205 003 O024E 4173 4177

FKS210 003 O025F 4178 4174 4186

FKS220 004 0270 4187 4179

FKS600 003 028D 4211 4119* 4126*

FKS700 004 0298 4218 4137 4211

FNBBN1 001 O8EC 5256 5144

FNBCNT 001 O8EO 5249 5141* 5144* 5150* 5151 5200

FNBDC1 001 O8EE 5259 5174

FNBDGI' 001 O8E1 5250 5148* 5174* 5191

FNBFP1 001 O8EE 5258 5131

FNBMK1I 001 0002 5245 5131

FNBMN1 002 O8EB 5255 5145

FNBPWR 004 0800 5102

FNBSTR 008 O08E9 5251 5209* 5219

FNBOO5 003 0810 5121

FNBO10 003 081D 5128 5112



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 316

FNBO30 003 O082E 5141 5129

FNB200 003 0831 5142 5146

FNB250 004 0841 5148 5143

FNB275 004 0859 5159 5117

FNB300O 003 0860 5166 5152

FNB350 004 0871 5174 5180

FNB400O 003 088B 5188 5167 5169

FNB500 003 08A6 5208 5158 5189 5192 5201
FNB8OO 004 08A9 5209 5207

FNB880O 003 08D6 5239 5202* 5208* 5233
FNBO9OO 004 08DC 5241 5122 5124 5132 5160 5175 5179 5225 5235 5239
FRBACC 001 0001 5453 5424*

FRBBN1 001 09B4 5471 5384

FRBDC1 001 09B5 5472 5424

FRBEVN 001 0001 5452 5378*

FRBEXP 001 0002 5455 5392 5393 5394
FRBFC1 009 O09AC 5461 5411* 5423

FRBFC2 007 09B3 5467 5406* 5407 5407* 5408 5409 5412* 5430 5439 5440 5440*
FRBLNG 001 0001 5456 5421* 5438*

FRBNRM 001 09B6 5473 5397

FRBONE 001 0001 5451 5390*

FRBSQR 004 0900 5360

FRBSUB 009 09A3 5460 5410* 5421 5423* 5438 5439*
FRBTWO 001 0002 5454

FRBOO5 003 0911 5365 5362

FRBO10 003 0917 5373

FRBO20 004 0927 5384 5374

FRBO30 004 0932 5390 5380

FRB100O 004 0969 5421 5425 5442

FRB150 003 097B 5430 5422

FRB400 003 O097E 5431

FRB850 004 0993 5446 5431

FRBOOO 004 0997 5447 5364 5366

FSSADD 001 0003 5707 5646

FSSCO- 007 0B70 5782 5744

FSSCOS 004 OAO0O0 5589 5583

FSSDCO 001 O0B67 5776 5750

FSSEQB 001 0001 5705

FSSFP1 007 OAC8 5717 5628

FSSHLF 007 OAD6 5721 5668 5684

FSSINP 008 0B66 5772 5740* 5763

FSSI NT 001 0003 5708 5650 5652 5652 5653 5655 5655 5718 5719
FSSLOP 001 OBSE 5771 5739* 5761*

FSSMDY 001 OAD8 5723 5689

FSSMN1 001 0B68 5777 5761

FSSMOD 001 0002 5706 5689

FSSOCT 001 OACO 5712 5590* 5611* 5615* 5646 5657* 5685 5687 5692 5698
FSSONE 001 0001 5704 5689*

FSSRST 008 0B5D 5770 5744* 5760*

FSSSIN 004 OAlA 5605

FSSSQ@ 008 0B55 5769 5743* 5751 5752
FSS008 003 OACE 5719 5653 5655

FSSO050 003 O0Al14 5598 BHOS

FSS064 003 OACB 5718 5650 5652

FSS100 003 OA33 5616 5599

FSS150 003 O0A36 5621 5614



SYMBCL

FSS160
FSS200
FSS205
FSS225
FSS230
FSS260
FSS300
FSS360
FSS370
FSS380
FSS400
FSS425
FSS450
FSS900
FSS905
FSS910
FSS920
FWSCOT
FWSLRG
FWSPCH
FWSSAV
FWSTAN
FW5005
FWS007

FW5009

FW5030
FW5040
FW5900
FZRBAT
FZRBN1
FZRDCA
FZRDDL
FZREAD
FZREOP
FZRLDA
FZRO10
FZR020
FZR030
FZR040
FZR0O50
FZR0O60
FZRO70
FZR080
FZR090
FZR100
FZR110
FZR120
FZR130
FZSBN1
FZSCAJ

FZSCAT
FZSCNT
FZSDAC
FZSDC1
FZSDC5
FZSEXB

LEN VALUE

004
004
003
004
004
004
004
003
004
003
004
004
003
004
004
004
004
004
001
120
008
004
003
003
004
004
004
004
001
001
001
001
001
001
001
004
005
002
003
004
004
003
005
005
003
004
005
005
001
001
001
004
002
001
001
004

0A3C
0A43
0A4B
0A5B
0AG6
0A74
0A81
0A9D
0AAO
0AA4
0AAD
0AB3
0AB7
0B0OO
0B17
OB1F
0B2F
0D00
0003
ODFB
oD27
0D28
0D10
0D2F
0D35
0D3C
0D62
0D80
336D
336B
332F
3349
3300
335F
336C
3307
330F
3319
331A
3324
3328
332C
332F
3340
3349
334F
3357
335F
34DF
34E1
34E5
34C7
3508
35CB
35CC
35D1

DEFN

5623
5628
5633
5650
5653
5657
5668
5690
5691
5692
5695
5697
5698
5733
5744
5750
5758
6189
6229
6230
6199
6203
6194
6205
6207
6209
6219
6227
1786
1779
1720
1741
1683
1764
1780
1690
1697
1700
1704
1707
1708
1712
1724
1732
1745
1750
1755
1769
2195
2198
2216
2244
2416
2400
2401
2406

CROSS REFERENCE

REFERENCES

5598*
5622

5651
5654
5634
5699
5700
5688
5693
5610
5686
5696
5745
5762
5745*

6194
6197*
6191

6192*
6206
6198
6208
1706
1769
1789
1790
1788
1788
1732

1686
1697*

1705*
1704~
1707*

1746

2068
2126
2167
2038*
2367*
2367
2277
2352

5612*

5656

5624

5750*
6205
6209* 6213 6222

6193 6195* 6196 6204*

1789 1790

1756 1771

2087 2129

2061* 2068* 2094* 2104*
2371 2373 2373*

2134~

VER 15, MOD 00 31/05/21

2144~

2159

PAGE 317



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 318

FZSLXB 001 0004 2405 2347 2352 2385 2387 2406 2413

FZSLXM 001 0002 2415 2361* 2367 2371 2371 2373 2373 2416

FZSNXZ 001 34E0 2197 2081

FZSPAL 001 0000 2242 2108* 2332* 2338* 2343*

FZSPCH 002 36FB 2701 2484

FZSPDA 002 34E4 2201 2177

FZSPRT 001 3400 2033

FZSP1B 001 3400 2024 2028

FZSP2B 001 3500 2267 2271

FZSP3B 001 3600 2440 2444 2701 3764

FZSPAB 001 3700 2725 2729

FZSSAJ 001 34E2 2199 2141

FZSXWK 004 35D6 2413 2352* 2361* 2371* 2378 2380 2380* 2387

FZS010 003 3404 2038

FZS020 004 340E 2045

FZS030 003 3415 2056

FZS035 003 3418 2057

FZS040 003 3424 2061 2058

FZS050 003 3427 2066

FZS060 003 3434 2073 2067

FZS070 004 3440 2080

FZS080 003 344B 2085 2082* 2087* 2088 2089 2094

FZS090 003 3455 2088 2080* 2081*

FZS100 004 345B 2094

FZS110 004 3462 2101 2074 2076 2086

FZS120 003 346D 2108 2056* 2059* 2069 2095

FZS130 003 3473 2120 2046

FZS140 005 3479 2126

FZS150 004 3481 2129 2132

FZS155 003 3488 2131 2128* 2129* 2134

FZS160 005 3495 2141 2121

FZS170 003 34A1 2148 2136

FZS180 003 34A4 2158 2041 2110

FZS190 004 34B1 2162 2130 2158* 2159*

FZS2BX 001 35D2 2412 2354* 2355* 2362* 2363* 2369

FZS2B1 001 35CA 2399 2280 2304 2311 2333 2340 2381

FZS2XZ 001 35CD 2403 2305 2355

FZS200 004 34B5 2166 2160

FZS210 005 34Cl1 2169 2168*

FZS230 004 34Co 2173 2244

FZS240 004 34D5 2182

FZS260 004 34DB 2187

FZS3B2 001 36F0 2673 2516

FZS3CC 003 36DB 2681 2465* 2495* 2508* 2510 2512* 2513 2516* 2524* 2525 2531* 2532 2570*
2572 2593* 2603* 2647* 3765* 3766

FZS3CR 001 36F6 2695 2584 2653

FZS3PA 001 36F5 2692 2460~

FZS3PC 001 36F3 2691 2459* 2465 2482 2510 2532* 2543 2557* 2566* 2570 2614*

FZS3PF 001 36F2 2690 2458* 2548* 3772* 3776*

FZS3PL 001 36F2 2684 2618 2690 2691 2692 3773

FZS3PZ 001 36F1 2675 2512

FZS3RM 003 366A 2680 2454* 2572 2648 3766

FZS300 001 3500 2276 2102

FZS310 003 350E 2284 2278

FZS320 003 351A 2295

FZS330 004 3524 2298 2295* 2296*



SYMBCL

FZS340
FZS350
FZS360
FZS370
FZS380
FZS390
FZS4B2
FZS4ACC

FZS4ACR
FZS4PA
FZS4PC
FZSAPF
FZSAPL
FZS4APZ
FZSARM
FZS400
FZS410
FZS420
FZS430
FZS435
FZS440
FZS450
FZS460
FZS470
FZS472
FZS474
FZS480
FZS490
FZS500
FZS510
FZS600
FZS605
FZS610

FZS615
FZS620
FZS630
FZS632
FZS633
FZS634
FZS636
FZS638
FZS640
FZS650
FZS655
FZS660
FZS670
FZS675
FZS680
FZS690
FZS695
FZS700
FZS710
FZS720
FZS730

LEN VALUE

004 3528
003 3534
003 3537
004 353A
003 353E
005 3544
001 37DE
003 37Co

001 37E4
001 37E3
001 37E1
001 37EO
001 37EO
001 37DF
003 3764
004 354D
003 3558
004 355E
003 3562
003 3568
004 356B
004 3574
003 3586
004 3590
003 3597
004 35A1
003 35AC
003 35BB
004 35C2
004 35C6
006 3600
003 362B
003 362E

004 3642
003 3646
003 364C
004 364F
003 365A
004 3660
005 3664
003 3669
005 366F
003 367B
003 3681
003 3687
003 368D
004 3690
003 36A1
003 36A7Y
003 36B0
003 36B6
003 36B9
003 36BC
006 36BF

DEFN

2303
2306
2310
2311
2312
2317
2951
2960

2974
2971
2970
2969
2963
2953
2959
2331
2338
2340
2341
2343
2347
2352
2361
2367
2369
2372
2378
2385
2387
2391
2449
2472
2482

2487
2495
2508
2510
2513
2516
2524
2525
2531
2543
2548
2557
2566
2570
2584
2593
2603
2614
2618
2619
2623

CROSS REFERENCE
REFERENCES

2297
2303* 2304* 2305*

2313
2310* 2311* 2317

2799

2749* 2778* 2791* 2793
2855 2867 2876* 2886*
2927

2744~

2743* 2749 2766 2793
2742* 2831*

2901 2969 2970 2971
2795

2738* 2855 2922

2285 2287

2342
2339* 2340* 2348 2386

2357

2368* 2372 2372* 2374
2370

2356

2379

2385* 2386*

2183
2471*
2218 2218 2219 2220
2230 2230 2231 2233
2486*
2219
2220
2514
2701
2511
2496
2680

2221 2231 2236
2526

2223

2224

2558

2225 2544

2226

2229

2234

2533 2549 2573 3768
2585

2595

VER 15, MOD 00 31/05/21 PAGE 319

2795* 2796 2799* 2807* 2808 2814* 2815 2853*
2921~

2815* 2826 2840* 2849* 2853 2897*

2221 2223 2224 2225 2226 2228 2228 2229
2233 2234 2235 2235 2236



SYMBCL

FZS740
FZS750
FZS760
FZS770
FZS780
FZS790
FZS800
FZS805
FZS810
FZS820
FZS830
FZS832
FZS834
FZS836
FZS838
FZS840
FZS850
FZS855
FZS860
FZS870
FZS875
FZS880
FZS890
FZS895
FZS900
FZS910
FZS920
FZS941
FZS950
FZS960
FZS970
FZS980
FZS982
FZS984
FZS990
FZS991
FZS992
FZS993
FZS994
FZXBCA
FZXBKT
FZXBLK
FZXBLN
FZXBPT
FZXBVA
FZXB10
FZXCNT
FZXCNV
FZXCRP
FZXCRR
FZXCR1
FZXDAC
FZXDLN
FZXDTC
FZXDTM
FZXDXL

LEN VALUE

004 36C8
004 36CE
003 36D2
003 36DA
003 36E3
004 36EC
005 3700
003 3725
003 3728
003 3740
003 3746
004 3749
004 375A
005 375E
003 3763
005 3769
003 3775
003 377B
003 3781
003 3787
004 378A
003 379B
003 37A1
003 37AA
003 37BO
003 37B3
003 37B6
004 348E
004 37B9
003 37BD
003 37C5
003 37CE
004 37D4
002 37D9
004 37DA
005 5359
004 5368
003 5372
004 538D
001 ODC8
001 31CF
001 31E2
002 2CE5
001 OOFF
002 2B91
001 32E6
001 OD56
001 3100
001 2CFB
001 31E1
001 31D0
004 2CE9
004 2CED
001 2EF9
001 0080
001 0002

DEFN

2628
2633
2643
2648
2660
2666
2734
2756
2766
2778
2791
2793
2799
2807
2808
2814
2826
2831
2840
2849
2853
2867
2876
2886
2897
2901
2903
2134
2907
2917
2922
2935
2938
2939
2943
3765
3770
3773
3781
1504
1231
1233
0291
1506
0064
1480
0658
1076
0320
1237
1236
0292
0295
0650
0651
1033

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21

2450

2574 2624

2467 2571 2594 2604
2681

2619

2483 2643* 2649 2660*
2629 3780

2755*

2797
2794
2779
2959

2809

2841
2827

2767 2816 2832 2856
2868

2768 2857 2878

2751 2854 2877 2887
2960

2903

2734*

2937*

2917* 2923 2935*

3767

3771

3778

9978* 9983 9996 0042
1235 1236 1237 1239
1126

0141* 0145 0150 0150*
0499* 0500* 0501 1079 1200*
9976 0053

1395

0494* 0507*

0222

1126* 1141 1158

1127

0143* 0147 0152 0152*

0142* 0147*

0492* 0593* 0600* 0604 0607~
0604 0607

0946 1034 1487
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CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PAGE 321

FZXECA 004 2C68 0277 0226

FZXELN 001 2CEA 0294 0180

FZXERO 001 OOFO 1508 0531 0603 0706

FZXER1 001 OOF1 1509 0606 0742

FZXER2 001 OOF2 1510 0544 0612

FZXER3 001 OOF3 1511 0484

FZXER4A 001 OOF4 1512 0472

FZXETS 001 O0D58 0653 0453* 0486* 0696 0697
FZXEVA 002 2CEO 0276 0161 0199

FZXEXP 001 32EA 1493 1305* 1331* 1346* 1402* 1404* 1411~
FZXGCS 001 2EO00 0449

FZXI CA 001 0003 1249 1186

FZXICB 001 31D0 1239 1091* 1096* 1173* 1180
FZXICC 001 2FB6 0832 0775*

FZXICL 001 0004 0818 0769 0774 0782 0784 0786 0821 0824 0833
FZXICN 001 0001 1248 1180

FZXICR 004 2FB9 0834 0776

FZXICT 001 31E3 1251 1178

FZXICW 004 2FB9 0833 0769 0769* 0774 O0774* 0782 0784 0786 0834
FZXI EX 003 2FAD 0821 0782

FZXIPI 002 2FB1 0824 0784

FZXI P2 001 2B6E 0038

FZXI'S2 004 2FB5 0826 0786

FZXITL 001 0004 1247 1178 1179

FZXLVA 001 2B8F 0063 0006

FZXM'S 001 2E17 0467

FZXMNR 001 32F1 1495 1306* 1348 1418

FZXMN1 001 32EB 1494 1307 1409

FZXPDA 002 2CDE 0274 0235

FZXPEM 001 2C18 0137

FZXPNP 001 2CF7 0313 0171

FZXPQL 001 2C00 0107

FZXPQ@2 001 2C06 0116

FZXPRP 001 2CEF 0299 0120* 0126

FZXPSA 002 2B56 0012 0009

FZXPSP 001 2CF3 0306 0181* 0182

FZXP1B 001 2B00 9959 9963

FZXP2B 001 2C00 0092 0096

FZXP3B 001 2D00 0337 0099 0276 0341
FZXPAB 001 2EOO 0436 0440

FZXP5B 001 2F00 0687 0691

FZXP6B 001 3000 0856 0860

FZXP7B 001 3100 1063 1067 1127 1141
FZXP8B 001 3200 1296 1300 1307 1348
FZXQML 001 0002 0283 0301

FZXQML 001 2CE2 0281 0109

FZXQw 001 2CE1 0279 0118

FZXSEC 001 OOFF 0656 0454 0791 0986
FZXSER 001 O0D59 0655 0493* 0514 0791* 0986*
FZXSGN 001 32F1 1496 1367* 1412*

FZXSTC 001 2EF8 0648 0491* 0609*

FZXSTP 005 2ECO 0647 0490* 0601*

FZXSTS 001 31CF 1235 1125* 1144~

FZXXCL 001 0002 1022 0865 0887 0901 0967 0967* 0969 0979 0981 1023 1024 1025 1031
FZXXCT 002 30EA 1031 0865* 0887* 0901* 0969* 0979 0981
FZXXH 002 30E6 1024 0979



SYMBCL

FZXXLO
FZXXZR
FZX010
FZX020
FZX030
FZX050
FZX060
FZX070
FZX080
FZX090
FZX100
FZX110
FZX120
FZX130
FZX140
FZX150
FZX160
FZX170
FZX180
FZX190
FZX2D0
FZX2D1
FZX200
FZX210
FZX250
FZX260
FZX270
FZX280
FZX290
FZX300
FZX310
FZX320
FZX330
FZX340
FZX350
FZX360
FZX370
FZX375
FZX380
FZX390
FZX4B1
FZX400
FZX410
FZX420
FZX430
FZX440
FZX450
FZX460
FZX470
FZX5ML
FZX500
FZX510
FZX520
FZX530
FZX540
FZX550

LEN VALUE

002
002
004
004
004
003
003
003
005
003
004
004
004
003
004
003
004
003
004
002
001
001
004
004
004
003
003
004
005
003
005
003
003
003
004
004
003
003
003
003
002
004
005
004
004
004
003
003
004
002
005
003
003
004
003
003

30E8
30E4
2B1E
2B57
2B8B
2000
2006
2009
2C18
2C28
2C32
2C40
2C66
2C82
2C9D
2CAl
2CA4
2CA8

DEFN

1025
1023
9989
0017
0057
0109
0118
0120
0141
0145
0148
0152
0176
0190
0204
0222
0226
0231
0247
0248
0271
0272
0257
0263
0453
0471
0483
0486
0490
0505
0507
0522
0538
0545
0548
0557
0551
0559
0584
0585
0641
0593
0600
0609
0616
0618
0627
0629
0633
0816
0696
0707
0715
0742
0743
0748

CROSS REFERENCE

REFERENCES

0981
0865
0029
0004
0051
9990

0110
0027
0144~
0146
0149
0164~
0192
0129
0124
0169
0127
0235*
0245*
0142
0143
0241
0231~

0018
0473
0459
0522
0529
0455*
0520
0456*
0472*
0532
0458*
0551
0505
0457~
0500
0610
0647
0605
0594
0584~
0506
0631
0627*
0727
0512
0696~
0713
0702
0697~
0752

0148

0188

0157
0178
0172
0236*

0191
0253

0471~

0487~
0484~
0545
0515
0553
0526
0488*
0507

0603*
0585
0527

0755

VER 15, MOD 00 31/05/21

0148* 0151* 0153

0277

0193
0183
0240 0252

0483*

0534 0539 0559*
0543
0593 0601 0609

0606* 0612*
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SYMBCL

FZX560
FZX570
FZX580
FZX590
FZX6BX
FZX6B1
FZX6DX

FZX600
FZX610
FZX620
FZX630
FZX650
FZX660
FZX670
FZX675
FZX680
FZX690
FZX7B1
FZX700
FZX710
FZX720
FZX730
FZX740
FZX750
FZX780
FZX790
FZX8BK
FZX8BX
FZX8B1
FZX8DX
FZX8D0
FZX800
FZX810
FZX820
FZX830
FZX840
FZX850
FZX860
FZX863
FZX866
FZX870
FZX873
FZX876
FZX880
FZX883
FZX886
FZX890
FZX893
FZX896
FZX900
FZX903
FZX906
FZX910
FZX913
FZX916

LEN VALUE

004
003
004
004
002
002
002

004
003
003
004
004
003
003
004
003
003
003
003
003
003
003
003
003
003
004
001
002
003
002
001
003
004
004
003
003
004
003
003
003
004
003
003
003
004
003
004
003
003
004
003
004
003
003
004

2F5D
2F61
2F7B
2F90
30EC
30E2
30EC

2F94
2F98
2F9B
2FA4A
3000
300D
3016
301C
3026
302F
31C4
3036
3042
3048
3066
3069
3084
30A1
30AB
32EA
32E9
3208
32E9
32E7
30AF
30C0
30C4
30C8
30CB
300D
3100
3124
3127
312D
313A
3144
3156
3160
316B
317C
3183
3190
31A7
31AB
31B4
31BF
31C2
31CB

DEFN

0769
0771
0782
0791
1035
1020
1034

0793
0802
0804
0808
0865
0878
0884
0887
0893
0900
1225
0902
0910
0915
0937
0941
0955
0966
0969
1490
1488
1479
1487
1481
0974
0986
0988
1002
1004
1012
1078
1098
1099
1110
1125
1131
1141
1145
1151
1159
1172
1179
1192
1193
1199
1211
1213
1217

CROSS REFERENCE

REFERENCES

0717
o777
0773
0707
0967
0887
0946*
0960
0732
0715
0806
0802~
0730
0879

0889
0880
0866*
1144
0895
0911
0867~
0933
0935
0948
0930~
0966
1493
1402
1331
1386*
1306
0868*
0915
0974
0878
1006
1002*
0045
1093
1095
1090*
1085
1142
1133
1127+
1136
1156*
1100
1181
1174*
1195
1078*
1080
1215
1211*

0743
0969
0901
0949
0960~
0759
0758

0884~
1146
0900

0894

0936*

1494
1404
1346
1387

0885*
0942
0982
0888

1009

1147
1141

1115
1098
1225

0750

0949~
0961
0783
0771

0903

0904

1495

1351
1387*

0908*
0980

0902

1146*

1160
1152

VER 15, MOD 00 31/05/21

0950* 0955* 0956* 0957 0957* 0958
0961* 0962* 1035

0785 0787

0778

1010*

1496

1396
1388* 1395* 1396* 1488
0926 0968

0910 0931 0937 0947 0951

1172 1193

0958*

0959 0959*
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SYMBCL

FZX920
FZX923
FZX926
FZX930
FZX933
FZX936
FZX940
FZX943
FZX946
FZX950
FZX953
FZX956
FZX960
FZX963
FZX966
FZX970
FZX973
FZX976
FZX980
FZX984
FZX986
FZX990
FZX992
FZX994
FZX996
FZX998
FZZBML
FZZBN1
FZZCDT
FZZCNT
FZZDPL

FZZHCA
FZZ| DM
FZZI TM
FZZLOK
FZZLRT
FZZNDY
FZZNST
FZZPGB
FZZSDM
FZZSTM
FZZSXA
FZZVPL
FZZVPS
FZZ005
FZZ010
FZ2020
FZZ2025
FZZ030
FZZ035
FZZ2040
FZZ050
FZZ060
FZZ070
FZZ080

LEN VALUE

003
003
003
004
003
003
003
003
003
004
003
003
003
004
004
004
003
004
003
003
004
003
003
003
003
004
001
001
002
002
001

002
001
001
001
001
001
001
001
001
001
002
001
001
003
004
003
003
003
004
004
004
003
004
002

3200
320D
3213
321F
3223
3229
322C
3232
3239
323F
3247
3259
3262
3271
3282
3286
328D
3297
329B
32A7
32B6
32BE
3203
32D6
32DF
32E2
OOFF
4CB3
4CB8
4CBC
4CBD

4CBA
0080
0040
0001
0000
0002
4CB6
4C00
0001
0080
4CB5
4C06
4C00
4C09
4C25
4C29
4C3E
4CA4
4CAB
4CAF
4C61
4C85
4C8E
4CAl

DEFN

1305
1319
1324
1331
1332
1337
1338
1345
1348
1350
1353
1365
1377
1387
1395
1396
1401
1404
1409
1416
1423
1444
1464
1466
1470
1471
3314
3286
3291
3299
3302

3297
3320
3321
3317
3316
3318
3290
3127
3322
3323
3288
3145
3139
3151
3169
3170
3188
3194
3196
3197
3217
3245
3257
3265

CROSS REFERENCE

REFERENCES

1113
1320

1333
1330
1361
1326
1324*
1345
1307*
1349
1339
1366
1390
1397
1391
1365
1401
1378
1410
1416*
1308
1319
1448
1450
1444~
3194
3160
3216
3216*
3140*
3241~
3152*
3239
3245
3188
3180
3180
3218
3131
3241
3247
3152

3141
3157
3151~
3175
3183
3198
3194~
3219
3240
3246
3263*

1337*
1348
1359

1446*
1403

1381
1332
1468

1464*

3196
3217
3217*
3146*
3247*
3161~

3182*
3182
3220

3271
3159~

3196~

1354
1351*

1451~

1353 1360 1380
1479

3270

3230 3239 3245
3174 3208* 3209*
3257* 3258* 3262
3257

3188

3160* 3197 3258 3270*

3209

1389

3218*

VER 15, MOD 00 31/05/21 PACE 324

3220*

3230*

3234 3234*

3235 3235*



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 325

FZz090 004 4CA2 3270 3181 3189

| SADIX 001 O0D56 3717

| $ADST 001 0C9D 3672

| $BASE 001 0C60 3674 0010

| $BRCN 001 117B 3726

| $BSET 001 119D 3725 0011

| $B1SW 001 0040 3782

| $B2SW 001 0020 3784

| $CADR 001 144C 3763 7310* 7311 7362 7398 7570 7702 77746 7767* 7795 7808 7809 7847
7970 8140 9316 9510 9978 0163 2486 3436 3473 3511 3589 3590

| $CALL 001 12B1 3757 4152 4160 4205 4500 4511 4796 4813 5213 5230 5638 5663 5695
6210 6214 6219 6223 6369 6381 6393 6838 6881 6903 6920 6942
6964 7003 7020 7440 7605 7619 77661 77765 7971 8177 8244 8249
8261 8304 8366 8552 8564 8665 8733 9171 9989 9997 0017 0026
0044 0258 0511 0729 1112 2101 2182 2628 2661 3774 3779

| $CBML 001 0D43 3693

| $CBN1 001 OD3E 3689

| $CBN2 001 OD3F 3690

| $CBN3 001 0D40 3691

| $CBN4 001 0D41 3692

| $CFBS 001 OAE3 3740

| $CLFA 001 OD4A 3699

| $CLVA 001 0D49 3698 6843 7247

| $CL1C 001 O0D46 3696 6820 7367

| $CL1IF 001 0D44 3694 6808 7301

| $CL2C 001 0D47 3697

| $CL2F 001 O0D45 3695

| $CPGL 001 1600 3654

| $CPUF 001 O0A27 3736 7603 7900

| $CSCT 001 OD5A 3712

| $CSSW 001 0010 3786

| $CSXA 001 2000 3653 0274 2201 3288

| $CUPF 001 O0A85 3738 6811 7303 1419

| $CVAD 001 1358 3751 7397 7794 9315 2485 3472 3510

| $DATA 001 O0D53 3680 6987* 1685 1697 1732* 1755* 1769* 1770*

| $DAT1 001 OD55 3681 6987

| $DMSW 001 OBCl 3734

| $SECSW 001 0004 3790

| $ERRC 001 0CBC 3679 4136* 4805* 5123* 5159* 5178 5224 5232 5234* 5363* 5623* 6207* 6856
7257* 7267* 7291* 7380* 7384* 7402* 7578* 7742* 8148* 8256* 8404* 0023
0191* 0195* 0316 0454* 0531 0544 0548* 0552* 0557* 0616* 0706 0742
1690* 1750*

| $SFACT 001 O0ODD1 3719

| $FADD 001 075D 3742 5691 5759 6359

| $SFATE 001 ODE6 3720 7335

| $FATP 001 ODE8 3721 1247* 7248 7262 7272

| $FDVD 001 0919 3747 6217 6226 6365

| $FMPY 001 082A 3745 4213 5177 5223 5629 5669 5742 5753 5764

| $FSUB 001 0751 3743 6363

| $FWRK 001 0607 3663 4142* 4193 4195* 4196 4250* 4251 4251* 4252 4257 4278 4287* 4295*
4309* 4310 4310* 4320 4342 4342* 4663* 4665 4864* 4865* 4866 4866*
4867* 4893* 4900* 4907* 4925* 4926 4934* 4936 4964 4964* 5173* 5176
5898* 5908 5917* 5920 5926 5929 6212* 6216 6221* 6225 6358* 6360*
6361 6364 6376* 6406 6407 6444 6457 6473* 6474

| $I MCI 001 ODCE 3710

| $I MLN 001 ODC6 3706



| $LDXR
| $LOCK

| $VDFY
| $MOD4
| $NCPG
| SNDSW
| $NI SW
| $NPAG
| $PARM

| $PGDS
| $PGNO
| $PGTB
| $PLRT
| $PSTK
| $PUB1
| $PUB2
| $SRESW
| SRNIVK
| SRNSW
| $RTRN

| $SDCT
| $SDPT
| $SFCT
| $SFFO
| $SI CT
| $SLLC
| $SLNG
| $SNSW
| $SSCT
| $STAK

| $STCK
| $STHA
| $STKB
| $STKI

| $STSW
| $TFSW
| $ULNG

LEN VALUE

001
001
001
001
001
001
001
001
001

001

001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001

oDCC
0DC5
0607
0C5C
0CDE
0E24
12B6
1329
1330

1354

1349
1308
000A
0002
0080
0C68
0D57

144A
1449

0D59

O0D5A
0D5D
0D5B
0BAl
0BA2
0001
0D58
ODE

0B50
0D51
0639
ODAF
0008
0D28
0C3A

DEFN

3709
3705
3662
3666
3686
3748
3758
3755
3756

3753

3752
3749
3774
3792
3780
3667
3682

3761
3760
3764
3765
3766
3707
3708
3687
3702
3701
3759

3714
3711
3715
3723
3716
3730
3729
3794
3713
3675

3728
3685
3664
3676
3788
3688
3733

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PACE 326

9979

3509~

8917

4876 7959 7984 8164 8319 8372 8507 8641 8939 9410 9511 9529
1699 3537 3747

7361 7568 8139 8170 8664 8919 8941 9509 9977 0162 3512 3588
3736 3749

7569 7695 7842 7987 8138 8169 8707 3435

0009~

6769* 7598* 7604* 0491 0658 2040 2104 2126* 2141* 2168 2169* 2173*
2317* 2347* 2348* 2381* 2459 2471 2743 2755

3195
3169
0012
1504

0008~

4218 4316 4513 4668 4942 4987 5241 5447 5697 5765 5933 6063
6218 6227 6399 6458 7029 7258 7268 7292 7321 7446 7613 7743
7848 8012 8268 8410 8546 8572 8711 8743 8952 0024 0057 0204
0560 0793 0988 1202 1425 1691 1733 1751 2187 2319 2391 2633
2907 3278 3761 3781

6803 2045 2466 2750
7281* 1725*

4128 4311 4484 4625 4653 4664 4924 4981 5102 5149 5360 5446
5589 5605 5733 5897 5928 6040 6189 6203 6340 6808* 6810 6820*
6843* 6844 6899* 7280 7301* 7302 7367* 7368* 7369 7373* 7389* 7390*
7391 7392* 7600 7632 7654 7708 7892 8326 8380 8662 0006* 0490
1157 1187 1417 1727 2034

7282 1188 1728

0007

6852*



SYMBCL
| $UNLK

| $USTK
| $VADR

| $WRK1

| SWRK2
| $XADL
| $XAD2
| $XAD3
| $XAD4
| $XERR
| $XI AR
| $XPAG
| @\PRC
| @\PRL
| @G\PRS
| GASTA
| @G\STL
| G\STS
| @MEQ

VBS

UFV

LEN VALUE

001

001
001

001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001

001
001
001
001
001
001
001
001
001

1350

0BBO
144A

0D59

0D5B
0C89
0C82
0C/B
0Cr4
0CAB
op4cC
0Co61
0006
000B
0006
0000
0020
0000
0004
0008
0002
0000

F500
FOOO
F500
F531
FO049
F531
0012
0013
0012

0009
0005
0005
0003
0080
0008
0010
0008
0008

DEFN
3754

3732
3762

3683

3684
3671
3670
3669
3668
3673
3678
3677
3856
3833
3810
3868
3844
3821
2228
3926
3924
3903

3870
3846
3823
3871
3847
3824
3885
3886
3955

3835
3812
3858
3954
3843
3860
3836
3813
3859

CROSS REFERENCE

REFERENCES VER 15, MOD 00 31/05/21 PAGE 327
7419 7443 7612 8253 8267 8409 8710 8948 8950 0054 0200 3756
3758 3760
6857 7304

6845* 7241* 7252 7273 7300* 7360* 7396* 7418* 7442* 7567* 7611* 7693*
7694* 7793* 7840* 7841* 8137* 8252* 8266* 8408* 8696* 8706* 8947* 8949*
9314* 9319* 9320* 9399* 9400* 9508* 9976* 0053* 0161* 0199* 1186* 1724~
2484* 3434* 3471* 3489* 3507* 3519* 3587* 3755* 3757* 3759*

7320* 7362* 7425 7433* 7653* 7654* 7810* 7812* 7894 8469* 0007* 0653
0655 2166* 2460 2744

7435* 7811* 2177* 2178* 2449 2623 2734 3777

7025

6969

6861

6758 6768 7240 7313
7312
2075 2277 2277* 2286 2295 2298 2298* 2310 2331 2331 2331* 2339

3856

3868

4485 4498 4499* 4510* 4654* 4667* 4803 4847* 4937* 4938* 4984 5166
5373 5390 5391* 5395* 5396* 5397* 5594 5597* 5609 5621 5633 6194
6205 6341 6349 2073 2075 2080 2280* 2284 2286 2296 2303 2333*
2354 2363

1255 1259 1263 1267 1271 1275

3870

3871

3886 7639 7645 7645 7645* 1126 1237 2128

6803 6852 7727 8329 1158 1158* 1232 1725 2045 2466 2750

2158 2161* 2162 2162* 2495 2513 2557 2593 2603 2614 2778 2796
2840 2876 2886 2897

3838 3839 7720 7787 8415 8419

3815 3816 3858 7713 7787 8309 8415 8419

7333 1255 1259 1263 1267 1271 1275

2508 2566 2675 2791 2849 2953

5410* 5411* 5412* 5421 5423 5438 5439 5439 5456

3840

3817 3859

3860 3895 3897 3898 3900 3901 4106 4117 4142* 4142* 4172 4175
4175 4180 4180 4193 4193 4195 4195* 4196 4196 4212 4228 4236
4250* 4251 4251 4251* 4252 4257 4257 4257 4278 4278 4278 4278
4287 4287 4287* 4295 4295 4295* 4295* 4309 4309* 4310 4320 4320
4320 4320 4327 4342 4342 4342 4342 4342* 4342* 4346 4358 4359
4360 4361 4362 4363 4364 4365 4366 4651 4832 4834 4834 4854
4854 4864 4864* 4864* 4893 4893 4893* 4893* 4900 4900 4907 4907
4907* 4907* 4909 4925 4964 4964 5173 5176 5209 5219 5251 5407



SYMBCL

| QXPT
| @VANL

| @QYANR
| @GNCPG
| @GNERR
| @NXPG
| @NXPT
| @GPEXL
| @GPEXP
| @QPEXS
| @PM\R
| @PMN1
| @PMRL
| @PMVRS
| @PRCL
| @PRCS
| @PREC

| @PRSW
| @PRTE
| @GRSE1

| @GRSE2

| @GRSE3
| @COD
| @5GNL
| @GNS
| @5l DX
| @5l GN
| @PSW
| @TAT

| @VAD
| QUEXP
| QJMNR
| @QJWNL

LEN VALUE DEFN

001
001

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

001
001
001

001

001
001
001
001
001
001
001
001

001
001
001
001

0060
0001

0007
000A
0000
0020
0003
0008
0004
0004
0003
0000
0007
0003
00O0F
0007
0007

0087
0000
0007

00O0F

0017
0000
00O0F
0007
0001
0007
0087
0000

0001
0000
0007
0001

3946
3904

3905
3948
3957
3945
3944
3839
3863
3816
3862
3882
3838
3815
3832
3809
3855

3867
3942
3895

3898

3901
3935
3841
3818
3936
3865
3820
3879

3934
3881
3864
3883

CROSS REFERENCE
REFERENCES VER

5407 5407 5409 5421 5423 5438 5440
5740 5741 5743 5744 5751 5752 5758
5898 5898* 5900 5926 5929 6062 6197
6213 6216 6216 6216 6221 6221* 6221*
6358 6358* 6358* 6360 6360* 6360* 6360*
6364 6364 6364 6383 6383 6388 6388
6406 6406 6407 6407 6407 6413 6436
6496 6497 6498 6499 1418 1418* 1491

4132 4171* 4175* 4641 4986* 5111 5116
2279*
5121 5142 5148 5157 5188 5190* 5240*
3151
5178 5224 5232 6856 0023 0195 0493
3946
3946
7717 7723* 7724 7724* 8390* 8391 8391*

3863 7717* 7723 8390 8399*

3862

3836

3813 3855

4142 4193 4233 4235 4252 4253* 4257
4489 4628 4636 4663 4663* 4665 4665
4866 4866 4866* 4900* 4905 4925* 4936
5130 5151 5173* 5176 5200 5378 5385
5596 5596 5609 5717 5721 5776 5782
5908 5926 6041 6415 6490 7901 7901
7935* 7939 1306 2082

7716 7721 8385 8394

4134 4142 4173 4176* 4178 4185* 4187
4665* 4666* 4848 4848* 4936* 4982 5130
5596 5596* 5613 5616* 5646* 5650 5652*
5694* 5740 5741 5743 5751* 5760 5898
6197 6209 6212 6213* 6221 6222* 6358
4196* 4197* 4212* 4626 4627* 4819 4826
5168 5176* 5209 5219* 5378* 5379* 5385*
5741* 5752* 5758* 5763* 5899* 5900 5900*
6357* 6362* 6364* 6383* 6388* 6389* 6437*
4635* 4636 4636* 5409*

3865

5361 6343 6344* 1496 2057 2060*

3867

6850 7601 7633 7638* 7709 7718* 7722*
7922 7931* 7934* 8381 8389* 8398* 8663*
6845 7286 7298* 7299 7300

3903 1493

3905 1495

3904 1494

15, MOD 00 31/05/21

5460
5760
6199
6222
6361
6388
6447

5128

0514

8399

4304
4826
4936
5408
5784
7901~

4488*
5130~
5653
6041~
6360
4832
5421~
5926*
6470*

7895
1235

5461
5763
6209
6225
6361
6389
6457

5131~

0557

4310*
4845
4949
5440
5787
7906*

4489
5173
5655*
6051
6361*
4834*
5438*
Sz
6471

7902*
1236

5628
5769
6212
6225
6361
6389
6487

5365

4331
4848
4964
5456
5789
7916*

4489*
5378
5657
6056
6395*
4845
5628*
5929*
6472*

7907*
2120

5668
5770
6212*
6225
6362
6404
6487

6190

4332
4848
4964*
5467
5792
7924*

4502*
5385

5662*
6056*

4854*
5668*
6216*
6487

7914
2143~

PAGE 328

5684
5772
6212*
6357
6364
6405
6489

2066

4347
4865*
5130
5594
5900
7932

4663

5408*
5690*
6062*

4864
5684*
6225*

7915*
2144



SYMBCL

| @QIVRL

| QIVRS
| @XBRC
| @XCNT
| @XCOD
| @XLNO
| @XOPC
| @XVAD
| @ SE1

| @LSE2
| @ SE3
| BR810
| DFADF
| DFBAT
| DFCLS
| DFGET
| DFI LE
| DFINI

| DFPRS
| DFPRU
| DFPUT
| DFRSR
| DFRST
| DFSIMK
| DFO10
| DFO20
| DFO30
| DFO40
| DFO50
| DFO55
| DFO60
| DFO65
| DFO70
| DFO75
| DF100
| DF110
| DF120
| DF130
| DF140
| DF150
| DF200
| DF220
| DF300
| DF310
| DF320
| DF420
| DF430
| DF500
| DF510
| DF520
| DF600
| DF610

LEN VALUE

001
001
001
001
001
001
001
001
001

001
001
003
001
001
001
001
001
001
001
001
001
001
001
001
004
004
004
003
003
004
006
004
006
004
004
002
006
003
004
004
003
003
005
004
003
004
003
003
004
003
003
004

00O0F
0007
0003
0001
0001
0002
0000
0002
0000

0008
0010
1ACF
1A95
1AEO
1AD2
1A40
1A00
1A87
1A9E
1AAD
1A75
1ACO
1AC9
000C
1A04
1A0B
1A0F
1A18
1A1B
1AlE
1A25
1A2F
1A36
1A3C
1A40
1A49
1A4A
1A59
1A66
1A6E
1A75
1A84
1A87
1A8C
1A92
1A95
1A9B
1A9E
1AA4

1AAD
1AB3

DEFN

3840
3817
3918
3916
3917
3914
3913
3915
3894

3897
3900
7008
6916
7037
7016
6832
6757
6894
6933
6955
6870
6983
6999
6975
6762
6764
6768
6773
6799
6803
6808
6811
6820
6824
6836
6839
6843
6849
6856
6861
6875
6886
6899
6903
6908
6920
6925
6937
6942
6947
6959
6964

CROSS REFERENCE
REFERENCES VER 15, MOD 00 31/05/21 PAGE 329

3841
3818 3864

6899
6769 6937 6959

3914 3915 3916 3917 3918 6762 1705

6836 7241 7312* 7313* 7314* 1724 1745 1755

3895 3897 4132 4485 4497* 4498 4498* 4499 4499* 4510* 4641 4654~
4667* 4803 4847* 4937* 4938* 4984 4986* 5111 5131* 5157 5188 5190*
5240* 5361 5365 5373 5384* 5390 5390* 5391* 5392 5392* 5393 5393*
5394 5394* 5395 5395* 5396 5396* 5397* 5424* 5594 5597* 5609 5621
5633 6049 6051* 6062 6190 6194 6205 6341 6343 6344* 6349 6375
3898 3900 5116 5121 5128 5142 5148 5150 5166 5386* 5689*

3901 4171* 4172 4172* 4175* 4180* 4187* 4193* 4195 4197

7041
6763
7044
7038
7038 7039 7040 7041 7042 7043 7044 7045 7046
7040
7045
7046
7039
7042
7043
6959

6762*
6764*
6876 6938 6960

6812 6814 6875* 6877*
6804
6799* 6816

6836*

6851



LEN VALUE

004
006
003
004
004
004
004
002
001
002
001
001
001
001
002
006
003
004
005
004
004
004
003
004
004
005
004
004
001
005
001
001
001
001
001
002
002
002
001
001
001
001
004
003
003
001
005
005
003
004
005
003
004
003
003
004

1AB9
1ACO
1AC6
1AC9
1AD2
1AD8
1ADC
1BA3
1B0O
1BA8
0001
1BA4
1BAS
1BA6
1BAA
1B09
1B13
1B24
1B2C
1B34
1B3C
1B45
1B51
1B57
1B5F
1B7E
1B95
1A7E
4F00
4DE9
2B00
4DB3
1CF6
1C00
1CF4
1CEE
1CFO
1CF8
00BO
1CF1
1CF2
1CF3
1C21
1C37
144
1CF5

DEFN

6969
6987
6991
7003
7020
7025
7029
7329
7239
7335
7347
7331
7332
7333
7341
1247
7249
7257
7262
7267
1272
7280
7286
7291
7298
7310
7319
6881
3708
3555
9972
3525
7458
7354
7456
7451
7452
7459
7450
7453
7454
7455
7369
7378
7382
71457
7389
7396
7400
7402
7404
7407
7411
7417
71424
7434

CROSS REFERENCE

REFERENCES

6886

6991
6862
7249

7262
7250
7298
7314
7319
7299*

7253
7251
7263

7287

3694~
3625

9367
7366*
7355
7406*
7359
7360
7359*
7407
7368
7390
7392
7374
7371
7379
7406
7383
7420
7410
7413
7391~
7417*
7408
7412
7405
71424*

6908 6925 6947

7008
6970

7252 7273*
7310

7319* 7320

3707 3715
9532
7372* 7378 7382 7389

7407 7426
7418

7396 7399* 7442

7444
7372 7373

7445*

7401
7444*

VER 15, MOD 00 31/05/21

PAGE 330



SYMBCL

SFA115
SFA120
SFGBLK
SFGBS1
SFGBS?
SFGBS3
SFGBVA
SFGCBA
SFGCBP
SFGCBV
SFGCNL
SFGDEH
SFGDLS
SFGDRL
SFGDWL
SFGD2P
SFGELS
SFGETR
SFGHDL
SFG CR
SFGLEH
SFGVFA
SFGMLQ
SFGVB1
SFGMTA
SFGNFM
SFGONE
SFGPAF
SFGPCL
SFGPLR
SFGPLW
SFGPSL
SFGRPL
SFGRST
SFGSAOQ
SFGSBR
SFGSB2
SFGSDF
SFGSHD
SFGSSL
SFGSSZ
SFGSXR
SFGVCB
SFGVD2
SFGVNB
SFGWPL
SFGXRD
SFGZRO
SFGL20
SFGL50
SFG200
SFG&205
SF&10
SF&15
SF&20
SF&®25

LEN VALUE

005
003
003
001
001
001
002
002
001
002
002
001
001
001
001
004
001
001
001
003
001
006
002
001
006
001
001
001
002
001
001
001
004
003
001
004
007
002
007
001
002
004
002
002
002
004
001
002
004
003
003
004
003
004
003
003

1CDA
1CE3
003D
2100
2200
2300
214B
21FC
OOFF
2368
22E8
0006
22E3
00E9
00E3
2276
0004
2100
0007
0040
23F4
2272
22EC
OOFF
2270
OO0FF
22EA
23F1
22EA
23E9
23E3
23F3
2334
003A
OF00
233A
23FA
22E6
23FA
23F2
23F0
233E
2234
21FA
229D
231E
OOFE
22E2
2126
212D
2130
2142
215A
2160
216F
2172

DEFN

7442
7444
8279
8134
8286
8434
8165
8274
8277
8508
8422
8609
8415
8598
8586
8354
8419
8136
8608
8278
8611
8348
8426
8418
8347
8276
8416
8603
8425
8591
8579
8605
8477
8280
8607
8483
8613
8421
8612
8604
8602
8485
8320
8272
8373
8466
8614
8414
8148
8150
8154
8163
8172
8177
8186
8187

CROSS REFERENCE

REFERENCES

7403
7381
8215
8135
8287
8435
8163*
8168*
8171
8505*
8309~
8519
8314
8468
8460
8316*
8391

8519
8181
8521
8342*
8336*
8336
8326*
8159
8374
8514
8331~
8598
8586
8540
846 7*
8216

8470*
8550~
8315*
8519*
8527
8497
8471~
8317*
8137
8370*
8459*
8562*
8299
8145
8147
8143
8160
8161~
8240
8229
8181~

7429
7385
8222
8245

8586
8166
8238

8506*
8314~

8609
8233
8528*

8337*

8344~
8162

8334~

8541
8468*

8555
8332
8613
8528

8504~
8318*
8266

8371~
8460~

8173*

8215

8250

8598
8252

8329~

8612
8533
8338
8374*

8337

8561~
8334

8513

8408

8216*

VER 15, MAD 00

8331 8332 8357* 8423

8536 8541* 8542
8340 8344 8427

8355 8356 8357

8562
8369*

8520

8222* 8233*

31/ 05/ 21
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SYMBCL

SF&27
SF&230
SF&235
SF&240
SF&245
SF&250
SF&255
SF&260
SF&265
SF&270
SF&280
SF&282
SF&285
SF&290
SF&95
SF&A50
SF&AAT0
SFG500
SFG20
SFG&G50
SFG&55
SFG570
SFG575
SFG685
SFG&90
SF&95
SFG/50
SFG/60
SFG/80
SFG/85
SFG790
SFGr795
SFGB00
SFG310
SFGE825
SFG330
SFG840
SFGB50
SFGB60
SFG&E370
SFGE380
SFGB90
SF&00
SF&@20
SF&30
SF@35
SF&40
SF®@45
SFPBFR
SFPBS1
SFPBS2
SFPBS3
SFPBS4
SFPCBP
SFPCBV
SFPCFL

LEN VALUE

003
003
003
004
003
003
003
003
003
003
004
005
004
004
005
003
004
004
003
006
004
004
003
003
004
005
003
004
003
004
004
004
004
003
003
003
004
003
003
004
003
004
004
003
003
004
003
004
006
001
001
001
001
002
002
005

2175
218A
219F
21A8
21AF
21B2
21B5
21BB
21C1
21C4
21CD
2103
21DF
21E6
21EC
220D
2220
2249
2258
226D
2273
22A5
22AF
22C3
2200
22D4
2300
230C
2313
2319
232F
2337
233B
2345
2355
2358
2379
2386
2394
239D
23A4
23AF
23B3
23B7
23C6
23D0
23DC
23DF
1EC8
1000
1E00
1F00
2000
2094
2095
20DE

DEFN

8189
8202
8215
8219
8222
8224
8228
8233
8238
8240
8249
8252
8256
8261
8266
8309
8315
8331
8336
8346
8353
8380
8384
8394
8404
8408
8449
8453
8459
8462
8473
8482
8484
8494
8500
8504
8519
8526
8533
8536
8539
8542
8546
8550
8560
8564
8570
8572
7752
7563
7680
7791
7880
7961
7960
8003

CROSS REFERENCE

REFERENCES

8278
8208
8200
8224~
8280
8279
8187
8190
8193
8182*
8172
8257
8205
8155
8149
8300
8312
8328
8333
8338*
8354
8358
8310~
8384
8322
8382
8537
8452

8466
8477
8483
8485
8454
8495
8450
8511
8535*
8522
8526
8534
8529
8498
8245
8250
8560
8556
8568
71746*
7564
7681
7792
7881
7887*
7961
7894~

8279 8280

8211 8217 8220 8234 8278

8195*

8254

8375
8347 8348

8313*

8385 8392 8394 8400
8515

8539~

8567* 8570*

7750%*

7860 7870

7983
7962
7939* 7944 7999 8000 8010

VER 15, MOD 00 31/05/21
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SYMBCL

SFPCNL
SFPCPT
SFPCPW
SFPCRT
SFPCXI

SFPCO1
SFPDAC
SFPDCA
SFPDEV
SFPDI C
SFPDLS
SFPDP1
SFPDP2
SFPD1D
SFPD2D
SFPENC
SFPEXI

SFPEZR
SFPLEX
SFPLXM
SFPMPT
SFPM51
SFPMWL
SFPNGE
SFPONE
SFPPRT
SFPRT2
SFPSAO
SFPSCA
SFPSI O
SFPSTC
SFPSTK
SFPUTR
SFPVCA
SFPVD2
SFPWK2
SFPVZRK
SFPXR1
SFPX01
SFPZD1
SFP0O50
SFPO75
SFP100
SFP120
SFP130
SFP133
SFP135
SFP140
SFP150
SFP175
SFP200
SFP220
SFP230
SFP250
SFP320
SFP350

LEN VALUE

001
002
002
002
004
002
002
005
002
002
001
001
001
001
001
001
004
001
001
001
002
001
006
002
001
002
002
001
002
002
003
006
001
002
002
002
001
004
001
001
004
003
005
003
003
004
004
004
005
003
003
004
003
003
004
005

1EF2
20Q0
20FD
1DFO
1DEO
1EFC
20FD
20DF
1DEB
1DEB
0004
1F7E
1F84
007E
0084
0005
20FA
20FB
0004
0002
1DEE
OOFF
1ECo6
20FD
1DEC
1EF8
1F8B
OF00
1EFA
1EF6
208E
1ECA
1000
20C0
1DF2
1EF6
1EF4
1E/C
20F5
20F6
1D26
102D

DEFN

7772
7986
8027
7676
7659
7782
8025
8002
7670
7672
7787
7853
7863
7860
7870
8018
8022
8023
8016
8017
7675
7788
7753
8026
7674
7778
7874
7877
7781
7786
8004
71754
7566
7985
7677
77
7776
7730
8020
8021
7578
7580
7584
7589
7596
7600
7604
7605
7611
7617
7625
7632
7640
7649
7658
7693

CROSS REFERENCE

REFERENCES

7713
7943
7943*
7591
7625*
7740
7920*
8000~
7584*
7639*
1724
7860
7870
7814
7821
7939
7906
7907
7906
7920
7587
1747
1747*
7913*
7641
7733*
7793

7767

7698*
7893*
1728*

7886*
7567
7736*
7696*
7699*
7995
7920
7575
7577
7573
7586
7588
7597
7602
7599
7579
7590
7618

7644
7642
7627
7689

7720*
7964
7944~

7758
7924

7587*
7641*

8018
7924

71748*
7914~

7745*

7847*
7711

7999*
1749*

7983*
7611
7738*
7697*
7704
8011

7621

7648
7634

1727
7979*
7948

7926
7607

8022
7924

7749
7915

7748

7758*
7986

7739*
7731

7666

7659

VER 15, MAD 00

7734 7745 7756* 7773 7810
7988 7995* 8009

7926* 8026
7672

7926 7926

7750

8027

7755 7756 7779

7811

7740* 7786
7733 7734* 7737* 7738

31/ 05/ 21
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CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 334

SFP370 003 1E1B 7696 7691

SFP385 004 1E3F 7708 7701

SFP400 003 1E5F 7720 7712

SFP410 003 1E65 7722

SFP430 003 1E/3 7727 7710

SFP450 003 1E76 7728 7716 7719 7721 7725
SFP460 004 1E79 7729 7730

SFP480 004 1EAS 7742

SFP490 004 1EA9 7743 7706 7757

SFP5 001 0005 7876 7813* 7814* 7820* 7821*
SFP500 004 1EAD 7745 7732 7735 7760
SFP510 005 1EB1 7746 7741

SFP550 006 1ECS5 7751 7752 7753 7754
SFP560 004 1ED6 7758

SFP580 003 1EEO 7764 7690 7705 7759
SFP590 004 1EEE 7768 7764*

SFP610 005 1F1E 7808 7797 7799
SFP625 006 1F28 7810 7808*

SFP630 006 1F2E 7811 7809*

SFP635 004 1F3E 7816 7813* 7814~
SFP640 004 1F50 7825 7820* 7821*
SFP650 004 1F58 7833 71822*

SFP655 004 1F5C 7834 7823*

SFP675 005 1F66 7840 7804

SFP680 006 1F74 7847 7795*

SFP720 004 204A 7920 7909

SFP725 003 2051 7922 7921* 7925 7925* 7927
SFP730 004 205B 7925 7923

SFP750 003 2066 7931 7908

SFP760 003 2075 7939 7933

SFP785 004 2078 7943 7896

SFP790 003 208A 7948 7946 7947* 7949 7951 8004
SFP80O0 004 2090 7959 7890

SFP830 004 20AA 7976 7885* 8008
SFP850 004 20B7 7983 7952

SFP865 004 20D5 7999 7989

SFP875 005 20DD 8001 8002 8003
SFP950 004 20F1 8012 7978

SFRBS1 001 2400 8621 8620 8727
SFRCAL 001 2400 8625

SFRCLS 001 240A 8632

SFRI XR 004 2484 8698 8643*

SFRLPR 003 24B7 8731 8742

SFRNCE 001 24AB 8717 8694* 8718
SFRONE 001 24AA 8715 8694

SFRSET 001 240D 8637

SFRVDZ2 002 2412 8642 8696 8706
SFRX10 001 24AC 8720 8699

SFR100 004 240D 8641

SFR110 003 2416 8647 8627* 8708*
SFR115 003 241C 8650 8647 8700
SFR130 003 241F 8654

SFR135 004 2448 8667 8661*

SFR140 003 244F 8672 8633* 8657 8704*
SFR200 004 2452 8677 8686

SFR300 003 2461 8684 8672



CROSS REFERENCE
SYMBOL LEN VALUE DEFN  REFERENCES VER 15, MOD 00 31/05/21 PACE 335

SFRO00 003 2472 8693 8626* 8655 8659 8680 8709*
SFR950 004 2481 8697 8698

SFR995 003 248C 8704 8693 8695
SFRO96 004 24C3 8735 8731~

SFRO97 004 24CA 8737 8730

SFRO98 006 24D1 8739 8736

SFR999 004 24D/ 8740 8738

SF1000 001 24E5 8745 8732

V$APWR 001 0800 2366 2511

V$BFR1 001 5400 2429 2619 0064
V$BFR2 001 5500 2430 2620

V$CBNZ 001 0CB2 2438 2518 4501 4512
V$CCON 001 5120 2445 2616

V$CDCV 001 3100 2442 2571 8565
V$CDSY 001 2EO0 2441 2568 8553
V$CFPZ 001 0C70 2436 2517 4814 5639 6370
VECNXZ 001 0470 2439 2506 4161
V$CSSR 001 5100 2444 2615

V$CZFP 001 O04AD 2437 2507 4206 5664 6394
V$DTLN 001 4600 2451 2603

V$DTVR 001 4700 2452 2604

V$FABS 001 1761 2337 2535

V$FACS 001 1400 2353 2527

V$FASN 001 1413 2352 2528

V$FATN 001 1100 2351 2524 6382
V$FCOS 001 OAOO 2348 2513 6211 6224
V$FCOT 001 O0DOO 2346 2519

V$FCSC 001 1725 2350 2534

V$FDEG 001 17DA 2357 2539

V$FDET 001 4540 2360 2602

VSFEXP 001 0500 2344 2508 4797 5231
V$FHCS 001 1500 2356 2529

V$FHSN 001 1557 2355 2530

V$FHTN 001 1593 2354 2531

V$FI NT 001 176C 2338 2536

V$FLGI 001 0200 2342 2501 4153 4877
V$FLOG 001 0219 2341 2503 5214
V$FLTW 001 020B 2343 2502

V$FRAD 001 17CB 2358 2538

V$FRND 001 1800 2359 2540

V$FSEC 001 1700 2349 2533

VSFSGN 001 17A7 2339 2537

VSFSIN 001 OAlA 2347 2514 6215 6220
V$FSQR 001 0900 2340 2512

V$FTAN 001 0D28 2345 2520

V$I FCI 001 1B00 2329 2544

V$I FIO 001 1A00 2331 2543

V$I SDN 001 1900 2330 2541

V$KBTL 001 1EAC 2473

V$KBTS 001 ODAC 2472

VSLPRB 001 4F00 2427 2613 9536 3543
VSLPRT 001 4D00 2425 2611 9322 9512 9530 3539 3748
V$LPR2 001 4EO0 2426 2612 3552 3556
VSMADD 001 4007 2374 2591

VSVMASN 001 43A0 2372 2598

VSMCON 001 4324 2379 2596



SYMBCL

V$M DN
VEM NV
VEMWPY
V$VBMY
V$MVSUB
VSMIRN
V$MWZER
V$PCHL
V$PCH2
V$SCD

V$SCDO
V$SFA2
V$SFD1
V$SFD2
V$SKEY
V$SPRT
V$VVPL
V$VMPS
V$XKAF
V$XKCA
V$XKCL
V$XKI N
V$XKLP
V$XKRS
VEXMGT
V$XM N
V$XMPL
VEXMPS
VEXMPT
V$XVPU
V$XVRD
V$XSGT
V$XSI N
V$XSPR
V$XSPT
V$XSPU
V$XSRD
V$00E1
V$01E1
V$02E1
V$02E2
V$02F3
V$03CC
V$04CC
V$04E1
V$04E2
V$05E1
V$06CC
V$07CC
V$08E1
V$09E1
V$10E1
V$10E2
V$11CC
V$12CC
V$12E1

LEN VALUE

001 4300
001 4500
001 4100
001 4264
001 4000
001 4400
001 432B
001 5200
001 5300
001 2A00
001 2A96
001 5000
001 0000
001 0100
001 2500
001 2800
001 4Q06
001 4Q00
001 1Q00
001 2400
001 240A
001 2BO0O
001 24AD
001 240D
001 3EO06
001 3D00
001 3FO06
001 3FO00
001 3EOC
001 3F13
001 3EOO
001 2100
001 2B6E
001 3400
001 1DO0O0
001 3800
001 3300
001 0000
001 0100
001 0200
001 020B
001 0219
001 0300
001 0400
001 0470
001 O04AD
001 0500
001 0600
001 0700
001 0800
001 0900
001 OAO0O0
001 OAl1A
001 0BOO
001 0CQ00
001 0Cr0

DEFN

2380
2384
2376
2377
2375
2383
2381
2465
2466
2422
2423
2407
2417
2418
2421
2420
2459
2458
2406
2410
2409
2405
2411
2408
2399
2398
2402
2401
2400
2403
2397
2392
2391
2394
2393
2395
2390
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517

CROSS REFERENCE
REFERENCES VER 15, MAD 00

2595

2601

2592

2594

2590

2600

2597

2617

2618 9443 2701 3560 3561
2562 8178

2563 7972

2614 7441

2499 7451

2500 7452 77677 8272 8642
2557 8918 8940 9074 9075 9998
2560 8734 9172 9411 0259 2662 3775
2610

2609

2545 6921

2553

2554 7021

2564 6904

2555 7004

2585

2583

2588

2587

2586

2589

2584

2550 8245 8250 8262 8305 8367
2565

2574 6943 7606

2546 6882 7620 7662 7766 /874 8666
2578 6965

2573
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SYMBCL

V$12E2
V$13E1
V$13E2
V$14CC
V$15CC
V$16CC
V$17E1
V$18CC
V$19CC
V$20E1
V$20E2
V$21E1
V$21E2
V$21E3
V$22CC
V$23E1
V$23E2
V$23E3
V$23E4
V$23E5
V$23E6
V$23E7
V$24E1
V$25E1
V$26E1
V$27E1
V$28E1
V$29E1
V$30CC
V$31CC
V$32CC
V$33E1
V$34CC
V$35CC
V$36CC
V$36E1
V$36E2
V$36E3
V$37E1
V$38CC
V$39CC
V$40E1
V$41CC
V$42E1
V$42E2
V$43E1
V$43E2
V$44CC
V$45CC
V$46E1
V$47CC
V$48CC
V$49E1
V$50CC
V$51E1
V$52E1

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0CB2
0D00
0D28
OEO0O
OF00
1000
1100
1200
1300
1400
1413
1500
1557
1593
1600
1700
1725
1761
176C
17A7
17CB
17DA
1800
1900
1A00
1B0O
1C00
1D00
1E00
1F00
2000
2100
2200
2300
2400
2400
240A
240D
2500
2600
2700
2800
2900
2A00
2A96
2B00
2B6E
2000
2D00
2EQ00
2F00
3000
3100
3200
3300
3400

DEFN

2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2556
2553
2554
2555
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574

CROSS REFERENCE
REFERENCES
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SYMBCL

V$53CC
V$54CC
V$55CC
V$56E1
V$57CC
V$58CC
V$59CC
V$60CC
V$61E1
V$62E1
V$62E2
V$62E3
V$63E1
V$63E2
V$63E3
V$64E1
V$64E2
V$65E1
V$66CC
V$66E1
V$67EL
V$67E2
V$67E3
V$67E4
V$68E1L
V$69E1
V$69E2
V$70E1
V$71E1
V$72CC
V$73CC
V$74CC
V$75CC
V$76E1
V$76E2
V$77CC
V$78CC
V$79CC
V$80E1
V$81E2
V$81E3
V$82E1
V$83E2
V$84E1
V$85E2

V@CDPT

vaMm C
V@CWNI
V@MJL
V@CNI X

V@rLS
V@PRC
V@SR
V@STR

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

3500
3600
3700
3800
3900
3A00
3B00
3000
3000
3E00
3E06
3E0C
3F00
3F06
3F13
4000
4007
4100
4200
4264
4300
4324
432B
43A0
4400
4500
4540
4600
4700
4800
4900
4A00
4B00
4C00
4C06
4D00
4EO00
4F00
5000
5100
5120
5200
5300
5400
5500
0007
0008
0002
OOFF
0007
0080
001E
00FO
000A
0003
0002

DEFN

2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2631
2736
2632
2629
2737
2630
2627
2634
2636
2734
2735

CROSS REFERENCE
REFERENCES

VER 15, MOD 00 31/05/21

PAGE 338



SYMBCL

V@TTA
V@CAD
V@EXP
V@NMAN
V@MWNL
V@PDF
V@SAD
V@SGN
V@VAD
V@EART
V@ECRT
V@EFUL
V@ NV
V@I PR
V@ENSV
V@ENUL
V@RPC
V@ESAV
V@ EHN
V@ EPL
V@ERS
V@ PGS
V@ RET
V@ SPC
V@TAB
V@XADD
V@KCLE
V@Dnl Vv
V@XEWMN
V@XEPL
V@MUL
V@XPER
V@KPST
V@PWR
V@SR
V@KSTO
V@KSuB
V@A P
V@ DEX
V@ETE
V@EXP
V@FKO
VAl N

V@LKS
V@MAN
V@ NOP
V@ TBE
V@ VPG

V@/CRD
V@VDEF
V@VEXC

vam CC
vam PC
V@M PL

LEN VALUE DEFN

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0027
0002
0000
000D
0001
0002
0001
000D
0004
0001
0038
OOF8
OOFB
00F5
00F7
0000
0020
00F6
0002
0091
0003
0081
0015
0040
0000
004E
006E
0061
006C
006B
005C
004B
007B
005A
006F
006D
0060
0003
0002
0003
0001
0006
0200
0010
000F
0015
0007
0100
00C0
0010
0008
0080
0004
0010
0080
0020

2637
2657
2662
2664
2663
2652
2653
2665
2658
2635
2708
2707
2703
2704
2705
2702
2633
2706
2732
2728
2731
2727
2730
2729
2733
2718
2715
2721
2713
2712
2720
2723
2717
2722
2714
2716
2719
2683
2686
2690
2680
2685
2689
2682
2681
2687
2684
2688
2669
2645
2646
2643
2672
2628
2670
2676

CROSS REFERENCE
REFERENCES

2658
2665

2684

2682

2682

2689
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SYMBCL

V@LST
V@/PND
V@/POF
V@/PRC
V@/BFU
V@/BTN
V@DALL
V@NUL
V@PML
V@RTN
V@STK
V@PEOF
V@S
VLPRT?2
VLPRT3
VLPRT4
VLPRT5
VLPRT6

LEN VALUE

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

0040
0000
0080
0020
0002
0004
O00F4
00FO
00F2
00F1
00F3
0002
0014
4EO00
5300
5359
5391
53B6

DEFN

2644
2675
2673
2642
2647
2641
2698
2694
2696
2695
2697
2671
2674
3586
3729
3763
3783
3797

CROSS REFERENCE
REFERENCES

2695
2697
2696
2698

3551 3552

TOTAL STATEMENTS IN ERROR IN THI' S ASSEMBLY = 0

GL105 |
aL103 |

THE CODE LENGIH OF #FMSTD | S 21453 DECI VAL
TOTAL NUMBER OF LI BRARY SECTORS REQURED IS 58
NAME- #FMSTD, PACK- R1R1R1, UNI T- R1, RETAI N- P, LI BRARY- R, CATEGCRY- 000
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START
ADDRESS

0200
GL100 |

aL101 |
aL104 |

OVERLAY LI NKAGE EDI TOR CORE USAGE NAP 31/ 05/ 21

CATEGORY NAME AND CODE LENGIH
ENTRY HEXADECI MAL DECI MAL

0 #FNMSTD 53CD 21453

THE TOTAL CORE USED BY #FMSTD IS 21453 DECI MAL.
THE START CONTROL ADDRESS OF THI S MODULE IS 0200.
TOTAL NUMBER OF LI BRARY SECTORS REQURED IS 84
NAME- #FMSTD, PACK- R1R1R1, UNI T- R1, RETAI N- P, LI BRARY- O



