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DOCUMENTATION 

• NOS/18n RELEASE 1 OR ARH2711 

• NOS/180 ERS COMMAND INTERFACE REV.4 N~V78 

• NOS/180 ERS PROGRAM INTERFACE REV.4 CEC78 

• NOS/180 DESIGN SPECIFICATION REV.3 MAFC79 
1 - DESIGN DIRECTION 
2 - DESIGN ANALYSIS 

• IN.TRCOUCTION TO CYBER 180 •. A.O..& C •.. A.WILSON. 

• NOS/180 CCNVENTIONS. ARH SHELDON FEWER.· 

• MACHINE INDEPENDENT G.o.s. A.O.& c. 
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COURSE OVERVIEW 

OAY1 

INTRODUCTION 

HARDWARE OVERVIEW 

"' SOFTWARE FEATURES 
OVERVIEW 

SYSTEM STRUCTURE 
& TABl..ES 

. JOB FLOW 

PROGRAM MANAGEMENT 

CPU 110N.ITOR 

RESOURCE MANAGEMENT 
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COURSE .OVERVIEW 

OAY2 

OBJECT CODE 

HOS/VE FIL£ SYSTEM 

DUAL-STATE 

MAINTENANCE SERVICES 

OPERATOR COMMUNICATION 
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CY180 HARDWARE OVERVIEW 
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HARDWARE OVERVIEW 

• SYSTEMS s1,s2,S3 & -THETA 

• CY.180 CONFIGURATION 

¥ COHPCNENTS 

- PROCESSOR 

-· MEHCRY 

- IOU 

.· ·-: .. · .. PERIPHERALS. 
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OI~GRAM - CYBER ~80 CONFIGURATION: 
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•. CYBER·· t·ao CONFIGU·RATIQN· 
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NOS/VE SOFTWA~E OVERVIEW 
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VIRTUAL ENVIRONMENT <DUAL-STATE> 

',,. ' . 

• vrRTUAL ENVIRONMENT IS THE SHARED USE OF A CY180 
MAINFRAME' BY 

- NOS/VE & NOS/ 170 

- NOS/VE & NOS-SE/170 

15 
G6/2 .. 7/79 

.. 
• VIRTUAL ENVIRONMENT PROVIDES A MIGRATION AID FROH 

CY170 TO CY180 

4 VIRTUAL ENVIRONMENT PROVIDES CY180 PRCOUCT FEATURES 
PRIOR TO DEVELOPING NATIVE CY180 EQUIVALENTS. E.G. 

- JOB ENTRY & DISPOSAL 

- OPERATOR COMMUNICA.TION 

- NETWORKING 

•-~YSTEM RESOURCES ARE PARTITIONED BETWEEN CY170 &. 
CY180 VIRTUAL ENVIRCNMENTS 
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NOS/VE PRO VIDES THE USER INTERFACE TO CY 180 HARDWARE 

.. ,, .. , ... :• .. 

,,;-.. '•I' - ·• 

• A JOB IS THE UNIT IN. WHICH MORK IS PRESENTED TO 
...;;/' ~ ... :.:. -- - _. 

N.OSJVE 

• JOB PROVIDES THE ENVIRONMENT FOR 

- ACCESS CCMTROl 

- RESOURCE ALLOCATION 

- LOGGING ANO ACCOUNTING FOR SYSTEM USE 

- RECOVERY 

- SCHEDULING 

• A TASK IS THE BASIC EXECUTION ELEMENT KNOWN TO 
NOS/VE ~~~~::~:;:,~:~''''"-~--·""·~~~-

- C.OMPONE NT OF A Joe 

- SEPERATE ADDRESS SPACE 

• NOS/VE SERVICES ARE REQUESTED THROUGH 

- CCHHAND INTERFAC~. 

- PROGRAM.INTERFACE 
"'"". I 



NOS/VE MANAGES ALL SYSTEM RESOURCES 

• VIRTUAL MEMORY ~ANAGEHENT 

17 
.0 8/27179 

- SECURITY, FEATURES OF THE SEGMENTED AOORESS SPACE 

SEGMENT MANAGEMENT INTERFACE 

• REAL MEMORY MANAGEMENT 

- PAGE FAULT PROCESSING 

- .PAGE FRAME SUPERVISION 

.. 

r . .' 
..... " 

.t ',I 

•CPU.SCHEDULING & OISPATCHING 

• DEVICE MANAGEMENT 

-.RMS SPACE ALLOCATION INTERFACE 

} • ·1 .~. ~ ~ • I 

' .;• ·•J I ,. ~ •• •I 

- NON-PREEMPTIVE DEVICE SCHEDULING INTERFACE 

- PHYSICAL DEVICE ACCESS CONTROL 

• FILE SYSTEM 

-_PERMANENT ANO TEMPO~ARY FILES 

- FILE ACCESS CONTROL . 

- FILE ACCESS METHODS 



. NOS/VE PROVIDES AN ACCE.SS CONTROL STRATEGY 

.. USER IDENTI.FICATION A ND VALIDATION 

- USER NAMES 

- VALIDATION LIMITS 

- FAMILY, ACCOUNT ANO PROJECT HIERARCHY 

• FILE SYSTEM SECURITY 

~FILE OHNER,DEFINES ACCESS RIGHTS 

18 
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, • , I • . -~ 1; • i ' ' 

- ACCESS RIGHTS ARE ATTRIBUTES OF BOTH FILE & USER 

• SEG.HENT ACCESS CONTROL 
·" '• •r. . ,1p, 

- ACCESS RIGHTS ARE A TTRIBU:TES OF THE SEGMENT ANO .. OF 
THE REQUESTOR 

"'' ·:" n ·; ·' ··~ ; ' 

-·ENFCRCED SY CYi80 HARDWARE .,,, •• i' 

·: .. :.,:. (·. 

,/ (. \. 1' 

".•-A'·- '""''·I 1 .. • ' ' 
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NOS/VE PROVIDES A STANDARD APPROACH TO ERROR HANDLING 

·., 

• CONSISTENT ERROR REPORTING 

- AT THE PROGRAM INTERFACE 

- AT THE COMMAND INTERFACE 

• CONDITIONS - IM"EOIATE TRANSFER OF CONTROL .WHEN AN 
.. EXC.EPTION CONDITION. OCCURS. 

•\, . '· ,;. 

-. C.ONOITION MAY BE HARDWARE, SYSTEH9, LANGUAGE OR. 
USER TY.FE 

'I •: l.., ·-.",' ~ !· '". '·~l"'""'-•'"i , .... ' 

- TASK ENVIRONMENT TAKES DEFAULT ACTION IF. USER · 
PROCESSING .NOT SELECTED. . ... 

• STATUS ·- THE OETECTING PROCEDURt .. RETURNS. ALl.'..ERROR. 
INFORHATI ON .. IN A .... ST JJUS VARIABL.E. .. _ ........ . 

.. 

- · THE CALLER, MAKES THE OE CI SI ON OH ERR QR HANO.LING". 

- ALL INTERFACES MUST SUPPLY A STATUS VARIAElE . ~\ ..... '....,. . ': . .... . . ' . 

' , .. 

• EXTERNAL ~ONITORING OF ERRORS 

- MAINTENANCE COJ:CTRQL UNIT .. 

- CONFIGURATION ANO ENVIRONMENT MONITOR 
. ·t. 
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NOS/VE IS DESIGNED TO SUPPORT FUTURE GROWTH 

• CYBIL IMPLEMENTATION LANGUAGE •"",',,;,I', •' ''' 

- ""'-~· .. --
// ?' f,'T , •. /~.'.' f ,.-- ·-'.. ,-:- /' /l '-· ~'-:.:·•-), 

• PROCEDURE INTERFACE IS. UNIFORM .. f ' ' •• ,, • '" . ~ • 

- L.OCAL PROC~OURES 
,. •,,.· 

- TASKS ' r '·. "• ~ ' 

- E.RROR HANDLING I : • ": •;: ....... : ~> "'; '~ • .'4ll , ' , , ,, " • -.. .. ' • 

• INTERFACE RULES & CONVENTIONS 
···.·•-, .. :,.; :;-

I• 

~ ·-- ... >--·:~·'y''· 

• VItUUAL A CORESS 'SPACE SIZE 

• SECURITY AND CODE-SHARING FEATURES OF CY180 
S.EGti'ENTED ADDRESS SFACE 

• JOB AND TASK STRUCTURE . 

.. 

• SYN.CHRONOUS. ANO ASYNCHRO.NOUS TASK EXECUTI~ON FACILI.TY 

• SIMPLE REPLACEMENT OF SYSlEH MODULES 

• OE-EMPHASIS OF PPUS 

, ,, 
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NOS/VE. CO.NCEPTS ... 

• BASIC ELEMENTS 

-. JOBS 

- PROGRAMS/TASKS 

- FILES 

- SEGMENTS 

• NOS/VE ENVIRONMENTS 

..... 

• CY180. PROTECTION MECHANISM 

- ADDRESS SFACE SEG~~NTATION 

- SEGMENT PROTECTION. ATTRIBUTES 

- SEGMENT ASSIGNMENT 

21 
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l .. 

• A. JOB IS THE BASIC UNIT O.F WORK PRESENTED. TO .. NOS/V.E· 

- U.SER ORIENTED SCl STATEMENTS & VARIABLES. TO.DIRECT 
THE COM FUT.ING P.ROCESS , ... , 

i''' :· .. 

- SYSTEM CRIENTED STRUCTURES TO IDEHTIFY t HON:ITOR . 
. ~ANO ACCOUNT FOR.THE COMPUTING SESSION 

• THE JOB IS THE BA:SIS FOR .ACCESS CON.TROL 

- -A JOB RUNS FOR A SINGLE USER VALIOAlED AT JOB . 
INITIATION TIME. 

- USER VALIDATION DEFINES JOB LIMITS 

• THE JOB IS THE BASIC U~IT .FOR 

- RESOURCE ALLOCATION 

- $CHE DUL ING. 

- ACTIVITY LOGGING & ACCOUNTING 
··' ·, 

-. RECOVER l 

• . EVERY JOB CONSISTS OF HUL TIPLE. TASKS FO.R 
• ····"l ... ! .'. 

- SERIALIZATION 
.. ,, .. 

• HUL l I•PROGRAH~ING . 

wwwwwwww;wwwwA&Mw::muzz.:r I# uu T; .. ";; z Mk#44 MWPM# 4 4 zor z wwwzn _MQtWWWZZ .... -4 J .A .¥4#4 Ut4i&&&M\XM44¥ 
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PROGRAMS/TASKS • • .. ·,' ~ .• •. , .• · t· . : 

, ... · ... ,., ,.._ ~ ,,,)• ... 

l i::''.. . • ...! .~· • ..;.~! ···.~· ·.~l<•'l'/l t .... '··1· 

• A PROGRAM IS A SET OF OBJECT ANO/OR LCAO MODULES 
O.RGANIZEO TO PERFORM A SPECIFIC FUNCTION. 

• A TASK IS THE EXECUTION Of A PROGRAM 

TASKS A RE OYNAHICALL Y CREATED i.. O:ESTROYEO 

- ACTIVE TASKS ARE PROTECTED FROM ONE A'NOTHER ANO 
C.OMPETE FOR CPU WITHIN A SCHEDULING SCHEME. 

- A JOB MAY INVOKE MULTIPLE ASYNCHRONOUS TASKS 

- TASKS CAN COHHUNICA TE TO SYNCHRONIZE THEIR 
ACTIVITIES 

• EACH TASK HAS 

- AN EXECUTION CONTROL BLOCK DEFINING CURRENT 
EXECUTION.STATUS <INCLUDES EXCHANGE PACKAGE) 

- A ~EGHENT DESCRIPTOR TABLE DEFINING THE TASK 
ADDRESS SPACE 

- A. JOB LOCAL QUEUE FOR INTER-TASK COMMUNICATION. 
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FILES 

• FILES ARE LOGICAL CO~TAINERS FOR DATA 
... 

- PER.MANE.NT 

24 
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._ ...... '. :. 

- TEMPORARY tDISCAROEO AT JOB TERMINATION) 

• A F'ILE IS OWNEO BY A SINGLE USER WHO CEFINES ACCESS 
RIGHTS 

' •... 

•ACCESS TO A FILE IS PROVIDED BY BASIC ACCESS.MEtHOOS 

- REc·o·Ro· ACCESS 

PHYSICAL ACCESS. 

SEGMENT ACCESS 

. ~ '·.•.;. '· . 

'f ' 

• BASIC FILE ORGANIZAT.IONS ARE 

- SEQUENTIAL 

\ ·1 • ' • : ~. ' '' • ' • 

-_,,. ,,.-·....,_ -~··:·· .... 1~;.f'"··~·-_:·.· .. 
.,,,~· .~-

'' ·:·-... ,. 
I' 
I • ~.' •'' ' • • : • • •." ·.• .. , ·• • 

•' , ... ; I _. ~, :1 • ""':• 1 : ., .. , .. ,_ .• • ' ... , • '· -'·' '• ' • 

·'·".',•,"''·········•'····· 

...... - .... - .. BYTE AOCRESSASLE I' 

~. ..- ....,., .... 
~ .......... i.~:·~:.. . . ..,,.- ·/·· t.'" 1'*" . 

- ,_,.. ·/"'. ;:.•dt..-.: ·.~ .... . -:•·· .. , ··~ ...... ,............ .. ........... , ..• 
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SEGMENTS 

25 
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• VIRTUAL HEHO.RY IS. ORGANIZED. AS A SET CF. SEG.HENTS: 

- TEMPORARY <DISCARDED.AT .JOB TERMINATION} 

PERMANENT 
',·t·' ' ~ '' 

• A TEMPORARY SEGMENT MAY B'E ALLOCATED FO':LLOWING A . 
USER REQUEST FOR STORAGE 

: '~ ' . 

• A FILE SEGMENT <PER~ANENT OR TEMPORARY> HAY BE . 
ASSOCIATED WITH THE TASK .BY OPENI.NG WITH SEGMEHT 
LE.VEL ACCESS . ... . , .. 

• ~ · ..,L . ,' • t . · " · • 

• ALL ACTIVE SEGMENTS HAVE A SEGMENT NU.~BER WHICK IS 
PART OF THE PROCESS VIRTUAL ADDRESS 

I R~NG I SEG. NUMBER I ·.BYTE NUMBER I ,.._..___.....______. ___ ______. . ,.,.,,,, .... ,., ...... .. 
', I•' n·• 

• All ACTIVE SEGMENTS ARE BACKED BY HA S:S STORAGE 
EQUIVALENT TO THE. CURRENT SEGME.NT SIZE <DETERMINED 
BY . THE LA ~GEST BYTE A DORE SS) 

... ,_. 
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TASK 

MONITOR ,---
' TASK 

SE f;VICES 

NOS/VE STRUCTURE 

CPU MONITOR 

O/S TASK 

· . ASK MONITOR 

CALL/ RETURN.1.,__ _____ , 

TASK 
SERVICES 

• NOS/VE SYSTEM ENVIRCMMENT INCLUDES 

- CPU MONITOR 

- TASK SERVICES/TASK MONITOR 

- OPERATING SYSTEM lASKS 

- aPERATI NG. SYSTEM JOBS 

/. ; 

26 
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' . 
O/S JOBS ... 

, 'P,' 
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CPU ~ON ~TO:R ENVIRONMENT. 

27 
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• C.PU,HONITOR IS THE INt.ERFACE WITH~.CY180 HAROWARE 1 ..... 

.... - ... INTERRUPT HANDLING 
·• · ,. "': I•" ,._ '"' ~1· 

- I/O REQUEST QU~UEIN,G, .. ,., ... 

- QEVICE DRIVER INTERFACE . 

. . , ... - P,AGE MA.NAG.EMENT, 

BASIC CPU SCHEDULING 

- CPU DISPATCHING " / 
~· 

., 4'."" INTER-TASK COMHUNICATlON (SIGNALS) 

- C:HA NG ING · TA SK S.T A TUS 

!•.·:,·· '•·1·- ...... ·., 

• TASK INTERFACE TO CPU MOtUTOR IS VIA TASK SERVICf.S 
ANO .. ev HARDWARE INTERRUPTS 

"' .- .. ,.; ...... ' ... · 

I \ ,.._ ___________________ MW __ WWW_M_M&M~i41~GJ#~hk-114~AOIW~M-IJ~(-;.a•:•1••:.:az•z• . .-..>m~.A-#¢~#~#~#.M~~·¢~.~µ_.vwwww-.~---~--IM-Z@~•·~-¢Q~Q~l ... ~ .... •am•u•:a•aa•~s---~A¥---
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TASK SERVICES 

..... .. '. 

• TASK SERVICES PROVIO'E THE REQUESTORS' VIEW OF NOS/VE 
SE.RVICES ,·1 •··••··· 

~·, ... _·:·'! ·; ·,"!'''"'' ' 

' . ' 
- F.ILE MANAGEMENT <E.• G •. Q.PEN A FILE> 

. •'·, 

·.~., - ACCESS METHODS <E.G .•. W.RITE TO A TEFHIN.AL> 

- P.ROGRAH MANAGEMENT·. <E.G.. EXECUTE A PROGRAHl 
.. 

- S.EGMENT MANAGE.MENT <E .• G •..... ALLOCATE A. SEGMENT> 

·c·· ~- RESOURCE ALLOCATION <E.• G.. REQUEST A TAPE> 

• TASK SERVICES INTERFACE. TO CPU MONITOR" SY THE 
HARDWARE EXCHANGE t SYSTEM CALL l MECfANISM . 

' .· '' . ·. _,./ ·-~· ·/. . ... - ', _ _,. .. , / ' ' 

,ff ~ f :/ ,,·· ,.. t.<"'._c.··. ~<< :. l ,· (;17/·;r:,.:'.1"'<'1' .... .,,,..,.,,,, , ... ,, ;::..-''':·(.~ 

.... ,, . 
.y. US'ER MOOU LES INTERFACE ro· ,TASK SERVICES B'Y THE ' 

CALL/FETURN HECHA.NISM 

_.. TA.SK SERVICES COMPRISE TASK MONITOR 

- EXTENSION OF CPU ~QNITOR INTO TAsx·s ADDRESS SPACE 
.. . 

-·INTERFACE TO SYSTEM TABLES. E.G. SEGMENT TAELEt 
EXCHANGE PACKAGE, SIGNALS 

- INTERFACE TO CPU ~ONITOR 

AND A PACl<AGE OF SERVICES DEFINED FOR EACH JOS: THE 
'SET IS PART OF THE •Joa TEMPLATE- FOR THAT.JOaTYPE 

- USER JO e 

- SYSTEM JOB 

- ON-LINE DIAGNOSTIC JOB 

WWWIMAAWIUAOUAUiiiiittM&Jil&IJ.4ZZQ ijJ, :a .. ;;o ""*' ( # ( 44¥4¥ Q, $$ qq 44 Z#®¥ .M#.411 
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OPERATING s·vsTEM JOBS 'TASKS,,._,_,, 
'( .. : ... 
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• ' •.••• I)• ..... \ ' • • • '.,; •' .... "' 

'. 

at- TO.: MAXIMIZE INTEGRITY OF CPU MONITOR,. WHE.RE POSSIBLE 
NOS/VE FUNCTIONS ARE PROVIDED BY SYSTEM JOBS AND 
TASKS 

' ....... 
• O/S SERVICES WHICH HAY BE PROVIDED ASYNCHRONOUSLY 

ARE IMPLEMENTED AS O/S TASKS. E.G. 

JOB MANAGE.MENT 

- JCe SCHEDULING 

• O/S TASKS p·ROVIOE OPERATING SYSTEM SERVICES BUT 
EXECUTE IN USER MOOE FULLY PROTECTED EY THE SEGMENT 
STRUCTURE 

• O/S SERVICES WHICH REQUIRE ACCESS CONTROL ANO. OTHER 
JOB ATTRISUTES ARE PROVIDED AS O/S JOES. E.G •. 

·,, ··., 

- OPERATOR COMMUNICATIONS 

- MAINTENANCE JOB 

- a M.&lCJWWWWU£MJMtC411$1WA#tiA#MMMl@AiltlNQUt '""" .aa.::m:a:) IP.I.ii 11414¥1 , 4M¥$$.ZM 1# - ( U 0 P 



PROTECTION.WITHIN TASK ADDRESS SPACE 

30 
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"' NOS/VE TA St< STRUCTURE COMBINES USER~ RUN-TIME ANO 
OIS MODULES WITHIN THE SAME ADDRESS SPACE SO THERE 
MUST EE P~OTECTION BETWEEN THEM 

"' PROTECTION IS PROVIDED BY SEGMENTING THE ADDRESS 
SPACE ANO EXPLOITING THE CY180 RING HAROWARE 

- SEGMENT ACCESS ATTRIBUTES 

- SEGMENT KEYS ANO LOCKS. 

- RING BRACKETS FOR REAO,_ .. JiRITE ANO EXECUTE ACCESS 

• ACCESS TO A SEG~ENT IS ONLY PERMITTED WHEN ALL THREE 
PROTECTION lESTS ARE PASSED 

- REQUESTED ACCESS HOOE IS PERMITTED TO BOTH SEGl·fENT 
ANO REQUE.STOR 

- REQUESTOR HAS CORRECT KEY TO A LOCKED SEGMEtff 
I 

- SEGMENT HAS BEEN ASSIGNED RING BRACKETS WITHIK. 
RANGE OF lHE REQUESTOR 
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.. SEGMENT USAGE ANO RING ASSIGNMENT/ENFORCEMENT 
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• VIR'TUAL MEMORY IS ALLOCATED IN SEGMENTS, EACH TASK 
. ADDRESS SFACE IS A SET OF VIRTUAL MEMORY SEGMENTS 

. I . , 

)- .t" ;-.------
• BY CAREFUL ASSIGNMENT OF ATTRIBUTES TO SEGMENTS A 

PROTECTION FRAMEWORK HAY BE DEFINED FOR THE TASK 
'• 1•' 'I 

• ACCESS CONTROL ATTRIBUTES lIHIT THE TYPE OF 
. REFERENCES TO THE ADDRESS SPACE SPANNED BY EACH 
SEGMENT 

- READ1 PERMITS REFERENCE ONLY 

- WRilEI PERMITS ASSIGNMENT ONLY 

- EXECUTE I PERMITS EXECUTION OF INSTRUCTIONS 

- BINDING 

': . .,., 

.. , . 
• LOCK ATTRIBUTE LIMITS ACCESS TO THE ADDRESS SPACE 

SPANNED BY A SEGMENT TO: 

- SEGMENTS .HAVING TH~.J1ASTER KEY 

SEGMENTS HAVING:THE MATCHING KEY _,,•., \"· I ',•'.'II; .._,1•·;:• 

• READ RING LIMIT GIVES THE 'HIGHEST NUMEEREO RING FROM 
WHICH THE SEG.t1ENT MAY BE R.EAD ... 

'•: •' ' 't .• .. WRITE RING LIMIT GIVES THE HIGHEST NUMBERED.RING 
FRQH WHICH TH£ SEGMENT MAY BE WRITTEN ••.••• ,, ;.1 .• 

• EXECUTE RING BRACKET GIVES°. THE. RANGE OF RINGS. ·n~· ·:·-· 
WH1-CH THE SEGMENT MAY EXEC.\JTE .. 

• CALL f'ING LIMIT GIVES THE HIGHEST NU.MEEREO RING FROH 
WHICH THE SEGMENJ MAY BE CALLED 

•·'., \_ 
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EXAMPLE - INTER-SEGMENT TRANSFERS 

• MAY BRANCH IF CPU IS CURRENTLY EXECUTING WITHIN THE 
EXECUTE BRACKET OF THE TARGET SEGMENT 

EXECUTE ACCESS IFt- R1 .LE. P.RING .LE. R2 

• MAY CALL IF CPU IS CURRENTLY EXECUTING. AT A KIGHER. 
NUHEERED RING, BUT WITHIN. THE CALL RING LIMIT 

CALL ACCESS IF1- R2 .LT. P.RING 
ANO P.RING .LE. R3 

.. CPU .EXECUTING 
. AT RING 11 

,. . "' ~· •· ·' --: .I\ ';, • :•• ; I I ·, 

SEGMENT.A 
R X . 

y ..... 

R1=11 
. R2=11 
~.3=11 

CPU EXECUTING SEGMENT C 
AT RING 9 R,x· 

R1=7 
R2=9 
R3=11. · 

-==W!IJWQR IMIGWWW&JJomt.Uiti'®JHI. kl$ ;a. a. (;; 

eRANCH 
QR CALL 

. I -.· 

CALL 

,,, ¢¥.Z\44.44 

. ~· '.·•''-.". ' .... 

SEGMEN.T .B 
...,.___R ..... _x __ ....... ......, ... , .......... ., ....... .. 

JU=9 
R2=1'2 

.,.· •• • I 

.. R3=·12 ... : ............... , ............ ~ .. .. 

........... · .. -, .. · .. , ..... . 
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EXAMPLE - INTER-SEGMENT READ/WRITE 
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• MAY READ A SEGMENT IF THE CPU IS CURRENTLY . EXE.CUTI NG 
WITHIN IT •s. READ ·BRACK~.T ..... ··t· ....... "''.,. 

READ ACCESS Ifl- t .LE.· .... P.RING .LE. R2 .. 

• MAY WRITE A SEGMENT IF THE CPU IS CUfiRENTLY 
EXEC.UT ING WITHIN , .11• S W.RITE BRACKET . . . ., .. 

.... '( 

W.RITE ACCESS Ifl~ 1 .LE~ ,. f:).,R.ING .LE. Ri 

. CPU EXE CUTI NG 

.AT RING 3 

SEGMENT 
R,W 

R1=2 
.R2=6 
R3 

/ 
READ 

e 

' SE GMEN_T A . 
. RtX, 

R1=3 
R2=3 ... . 

t R3=3 .. . 

&LMCM411MICZAl«Uik J; ijij I 

-\ 
READ l WRITE 

SEGMENT c 
Rt 1'. 

R1=3 
R2=6 
R3 
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EXAMPLE OF SEGMENT ASSIGNMENT FOR US.ER, HOOUlES, 

••• ~. 1 • 

OBJEC.l TEXT 
., FROH .. COMPILER 

•'\ .. ~ ~·••I 

I'DENT 'RECORD 
HOOULE MAIN 

OESCR'IPT I VE 
HEADER 

.. INFORMATION 

CODE <REAO,EXECUTEl 
• INSTRUCTIONS. 

BINDING <BINDING) 
• BASE ADDRESS OF EACH 

SECTION 
• PROCEDURE DESCRIPTIONS 

WORKING STORE <READ,WRITEl 
.COMMON BLOCKS 

STATIC <REAO,WRITEl 
• HOQlFIABLE DATA 

LITeRAL (READ) 
• CONSTANT DATA 

IOENT RECORD 
MODULE SUERN. 

... SECTION OEFN: CODE 

SECTION OEFtU BINDING .... 

· ... , .. , 

wsuw:ra tA.m:zoaua:snwuauz::tz: ;444, 17i#A¥ e aa , : 

···!······. 

·./ .. ' ~ ,,·,. 

SEGMENT. ASSIGNMENT. 
BY LOADER 

SEGMENT N (R-, Xl 

COOE SECTION: MAIN 
CODE SECTION SUB RN 

SE GM.ENT' N•1 (8) 

-· 
'. 

BINDING SECTION MAIN 
BINDING SECTION SUBRN 

SEGMENT N+2 CR~"n 

STATIC DATA HAIN 

ANY NA t'ED COMMON 

SEGMENT N•3 (R) 

LITERALS MAIN ., '' 

LITERALS SUB RN 

SEGMENT M+4 fR, Wl 

UNIVERSAL HEAP .... .. 

SEGMENT N+5. IR,W> ..... 

RUN-TIME STACK 
..... •I l•,. ··'·,··•.·I• 

.,·''' • ••·•,.,, .• 'I 
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· t• ' ·•. • · ,.,. •• ,.,, .. U• • • • ; ·•~ ... r : ;·' ., · " : 1 I"~ " ' . •• ••• 

. ·•.t,"• 

TASK STRUCTURE 

•. TASK ADDRESS SPACE IS O'EFINEO av· THE SEGMENT. 
DESCRIPTOR TABLE UNIQUE TO THE TASK 

.. 
VL XP RP WP R1 R2 ASIC.· GL KEY/LOCK~ 

r' 

.. PROTECTION LOCATION PROTECTION 

• EACH SEGMENT HAS AN· ENTRY IN THE SOT 

• THE SET OF SEGMENTS COMPRISING THE TASK HAY INC.LUOE 

- USER SUFPLIED MODULES <CODE L OATA SEGMENTS> 

DYNAMICALLY ALLOCATED TEMPORARY SEGMENTS ( WORKING 
STORAGE, HEAP ETC.> 

- A EINDING SEGMENT 

- USER DEFINED LIBRARY SEGMENTS 

- PROTECTED RUN-TIME LIBRARY SEGMENTS 

- QPE~ATING SYSTEM LISRARY SEGMENTS 

- .TASK SERVICES CODE ANO DATA SEGMENTS 

- TASK MONITO~ CODE ANO DATA SEGMENTS 

M&IAAMXMH&.::u.m.auu; na' (! I " OU' ,Ai ')\ A#4# W44 4 p ¢2 $ ( . $UMURM4A¥.@All#G . $$ #4 ... 4P2 .: ' 1¥444 . .4 ¢& . &£¥ IS.tit 



0 

-0 

36 
08/27/79. 

EXAMPLES OF DIFF~RENT TASKS 

FORTRAN PROGRAM 

&i&WWWWWW&WWW41#R ii Mi;. 41 .. ; M «MZ i, ;. ,, I :;; I ; ' 

MODULES 

FORTRAN 
RUN TIME 

LIBRARY 
MODULES 

TASK.SERVICES 
E.G. RECORD 
MANAGER 

.... ,, 
., ;• 

COMPitE:R 
. __ HOOULES. 

.,~TASK 
S~RVICES 

0/S PROGRAM 
.MODULES 

·- ~ ..... 

TASK . 
. SERVICES·. 

MO'OUlE.S: 

A TU 4 Z 

A USER TASK 

·-·'• 

A PR OOUCT SET TA.SK 

: i' ~: • ' •• . \ ' 

AN.,.OJS~ ... TASK ........... , 

• ~ ' ", ·, .. + :· -~ .. °:· . '. I ' 

#AU ®t444A. ¢ .M ¢4. # ..... 
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8A TCH JO 8 FLOW - OVERY! EW 

• RECOGNIZES A VALID 
JOB SOURCE 

• INVOKES INPUT SPOOLER 

• VALIDATES THE JOB 
• COPIES JOE DECK TO 

FILE 
• INVOKES JOB SCHEDULER 

• EVALUATES CURRENT 
SYSTEt--

-• EVALUATE CURRENT 
JOB STATUS 

• IF APPROPRIATE 
INVOKES JOB INITIATOR 

• LINKS JOB INTO 
EXECUTION QUEUE 

• INVOKES JOB MONITOR 

• INTERPRETS SC l 
EXECUTING EACH COMMAND 

• AT ·~ENO OF JOB" LINKS 
JOB OUTPUT FILES INTO 
OUTPUT QUEUE 

• INVOKES OUTPUT SPOOLER 
• INVOKES JOB TERMINATOR 

• COMPLETES JOB ACCOUNTING 
• REMOVES JOB FROM SYSTEM 

• OUTFUT SPOOLER PRINTS 
JOB OUTPUT 

REMOTE HOST 
FACILITY 

,, 
JOB SCHEDULER 

~ 

JOB INITIATOR 

JOB MONITOR 

~~ 

JOB TERMINATOR 

38 
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INTERACTIVE JOB FLOW - OVERVIEW 

• RECOGNIZES A VALID 
INTERACTIVE TERMINAL 

• INVOKES JOB SCHEDULER 

• EVALUATES CURRENT 
SYSTEM 

• NOTIFIES THE USER IF 
SYSTEM BUSY 

• INVOKES JOS INITIATOR 

• LINKS JOB INTC 
EXECUTION QUEUE 

• INVOKES JOB MONITOR . 
"" CONNECTS TERMINAL 

TO JOE MONITOR 

• INTERPRETS TERMINAL 
INPUT EXECUTING EACH 
COHMANO 

• AT "LCGOUla INVOKES 
JOB TERMINATOR 

• COMPLETES JOB ACCOUNTING 
"" REMOVES J 08 FROM SYSTEM 

TERMINAL 
JOB STARTER 

JOB SCHEDULER 

,, 
JOB INITIATOR 

.,., 

Joe MONITOR 

.,i.. 

JOB TERMINATOR 

39 
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SYSTEM ACCESS 

• USER MUST SE CORRECTLY IDENTIFIED FOR ACCESS 

- VALID USER NAME 

- CORRECT PASSMORO 

40 
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- SATISFY ADDITIONAL INSTALLATION DEFINED SECURITY 
CHECKS 

• USER IS VALIDATED FOR ACCESS ANO RESOURCE USE WITHIN 
AN ADMINISTRATIVE HIERARCHY 

- FAMILY 

- ACCCUNT 

- PROJECT 

- MEMBER 

•. USER DEFAULTS ANO LIMITS DEFINED BY HIS STATUS IN 
THE FAMILY/ACCOUNT/PROJECT HIERARCHY AND WITHIN THE 
CURRENT SYSTEM STATE 

• EXAMPLES CF POSSIBLE SYSTEM STATES ARE 

- MAINTENANCE HOOE, EXTERNAL CUSTOMERS ONLY~ NO 
OPERATOR, PRIME TIME, TOP SECRET 

• EXAMPLES OF DEFAULTS ANO LIMITS AREi 

- FORCED PROLOG AND/OR EPILOG EXECUTION 

- LIMITS ON ACCESS PATHS INTO THE SYSTEM 

- MAXIMUM NUMEER OF MESSAGES, SCL STATEMENTS, TAP£S 

- MAXIMUM MASS STORAGE OR CENTRAL MEMORY PER JOB 

- MAXIMUM NUHEER OF SRUS ALLOWED 

zrmwu; L£&1WWWWWWJl&Wi&iUlllMU&kliJllMLUiiii4 ;;g,;;.@;;;4;;;.mz;:m:a ¥tat,,;:; f4? ''' , 4f#4#fiM.W4TTWfkMM¥T# g; .;#¥¥ . . # 41WIMM4.MM#I #44 #¥ # 4¥¥. $ ,,, $. 
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JOB MANAGEMENT - OVERVIEW 

JOB MANAGEMENT TASKS 

JOB MANAGEMENT CATA 
STRUCTURES 

JOB INITIATOR 

JOB SCHEDULER 

JOB MONITOR 

JOB TERHI NAT OR 

KNOWN J00 LIST 

JOB NAME 
-

JOB SEQUENCE NUMBER 
JOB STATUS 
SCHEDULING PRIORITY 
JOB CLASS 
LINK INTO KJL THREAD 
LINK TO Jee 

-
JOB CONTROL BLOCK 

JOB IDENTIFICATION 
USER/ACCOUNT IO. 
JOB PRIORITY 
RESOURCE LIMITS 
RESOURCE ACCUMULATORS 

· LINK TO KJL ENTRY 

41 
08/27/79 

/ ;' 

-r 
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JO 8 SCHEDULER 

• JOB SCHEDULER EXECUTES AS A SYSTEM TASK 

• JOB SCHEDULER DETER~INES: 

42 
08/27 /79 

- aROER IN WHICH JOBS IN THE INPUT QUEUE SHOULD eE 
INITIATED 

- WHEN A JOB SHOULD BE SWAPPED INTO OR OUT OF MEMORY 

• SOME EXAMPLES OF SCHEDULING CRITERIA AREi 

- CURRENT PRIORITY WITHIN JOB CLASS 

- JOB RESOURCE REQUIREMENTS 

- Joe CLASS ANO STATUS 

- CURRENT SYSTEM RESOURCE AVAILABILITY 

• JOB SCHEDULER MONITORS THE AVAILABLE HIX OF QUEUED 
ANO INITIATED JOBS ANO PRIORITIZES THEM BASED OM 
CURRENT SYSTE~ USAGE 

• THE KJL ENTRY FOR A JOB IS LINKED INTO A THREAD 
WHICH REPRESENTS ONE OF THE FOLLOWING STATES 

- "DEFERRED• WAITING FOR A TIME INTERVAL TO ELAPSE 

- "QUEUED• WAITING TO BE INITIATED 

- •INITIATED- ACTIVE, INACTIVE OR SWAPPED OUT BUT 
AVAILABLE FOR EXECUTION 

- "TERMINATED" COMPLETED BUT OUTPUT FILES QUEUED FOR 
DISPOSITION 

;. ¢ 4 IACMU# TMMW AA4#A#MU4QZ44 All4#U.¥# A$ A#44$@ .4ZZ¢ ZZ .. z .TQ , $I .4A .. ; . . ... QI#. ,..H,@MM... ¥& AMY.WWW; 1W Q.ACAl4 .AO I 4 4 $ 
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• JOB SCHEDULER IS INVOKED: 

- PE~IOOICALLY BY CPU MONITOR 

• AT EVERY CYCLE JOB SCHEDULER UPDATES THE TABLES 
WHICH DESCRISEI 

- STATUS OF THE SYSTEM 

• NC. OF JOSS IN ME MORY 
• NO. OF JOSS SWAPPED OUT 
• RESOURCES AVAILABLE 

- STATUS OF EACH JOB 

• SCHEDULING PRIORITY 
• SWAP OUT STATUS 
• RESOURCES ASSIGNED AND REQUIRED 
• TOTAL WORKING SET 

43 
08/27/79 

• AT EVERY CYCLE JOB SCHEDULER INCREMENTS <AGES> THE 
PRIC~ITY OF -auEUEO" JOBS 

- PRIORITY MAY AGE TO MAXIMUM FOR THE JOB CLASS 

- HIGHEST PRIORITY JOB IS SELECTED FOR INITIATION 
·WHEN 
• NC. CF ACTIVE JOBS IN THE SAME CLASS IS BELOW 

THE INSTALLATION THRESHOLD 
• RESOURCE REQUIREMENTS CAN BE SATISFIED 
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JOB INITIATOR 

• JOB INITIATOR EXECUTES AS A SYSTEM TASK 

44 
08/27/79 

• JOB INITIATOR BUILDS THE ENVIRONMENT TO BEGIN JOB 
EXECUTION 

- OBTAINS HIGHEST PRIORITY JOB IDENTIFIED FOR 
INITIATION BY JOB SCHEDULER 

- ACQUI~ES A JOB SEGMENT ANO INITIALIZES IT HlTH THE 
JOB TEMPLATE 

• TASK SERVICES CODE SEGMENTS 

• TASK MONITOR CODE SEGMENTS 

• INITIAL JOB CONTROL BLOCK 

• INITIAL EXECUTION CONTROL BLOCK 

• PROGRAM DESCRIPTION 

- ACQUIRES THE STANDARD INPUT FILE FOR THE JOB FROM 
SYSTEM INPUT QUEUE MANAGER 

- RELINKS THE KJL ENTRY INTO THE "INITIATED• QUEUE 

- INVCKES THE JOB MONITOR TASK 
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JOB MONITOR • OVERVIEW 

STANDARD INPUT ALTERNATE INPUT 

JOS 
BEGIN 

· - COMMAND 
PROCESSOR 

~ / 
INPUT CONTROL STACK 

JOB HONITOR CONTROL 

SCL 
INTERPRETER 

COMMA NO 
PROCESSOR 

OUTPUT STREAMS 

~i~ 
DISPLAY PRINT DIAGNOSTIC STD ALTERNATE 

• JOB MONITOR EX~CUTES AS TASK OF THE USER JOB 
'f 

/ l' 

• JOB MONITOR IS THE STARTING POINT FOR EXECUTION 
WITHIN A NEWLY INITIATED JOB 

45 
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- JOB MONITOR CONTROL IS THE INITIAL ENTRY POINT AND 
CONTROLS THE SEQUENCE OF EXECUTION 

- JOB BEGIN COMPLETES VALIDATION~ COMPLETES THE JCB 
ANO FORCES EXECUTION OF THE USER PROLOG 

- SCL INTERPRETER EXECUTES THE JOB COMMAND STREAM 
INVCKING COMMAND PROCESSOR TASKS IF REQUIRED 

- Joe ENO CLOSES ANO RELEASES FILES ANO EXECUTES THE 
USER EPILOG 
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JOB ENO 

• JOB ENO EXECUTES AS A SYSTEM TASK 

• JOB ENO RETURNS RESOURCES ANO CLEANS UP AFTER JOE 
COMPLETION 

- FORMATS AN ACCOUNTING RECORD FROM THE DATA 
ACCUMULATED IN THE JOB CONTROL BLOCK ANO LOGS IT· 
IN THE ACCOUNTING FILE *l '· . . .. , ••. •. :.·.··,·· 

~ ,J ~' ' / • ', : . '~ ~' ~,. ., ' l 

- RELEASES All LOCAL JOB FILES EXCEPT THE DAYFILE 
AND STANDARD OUTPUT FILES 

• •otSPLAY" OUTPUT GENERATED BY DISPLAY COMMANDS 
• aPRINr- OUTPUT GENERATED BY PRINT COMMANDS 
• "DIAGNOSTIC" ERROR CONDITIONS 
• .. STANOARo• ECHO OF STANDARD INPUT FILE 
• "ALTERNATE• ECHO OF ALTERNATE INPUT FILE 

- REQUESTS QUEU.EO FILE MANAGER TO LINK OUTPUT FILES 
INTC THE KNOWN OUTPUT LIST. OUTPUT TYPES ARE: 

• "LINK• REMOTE STATION VIA NETWORK 
• ueATCH" LOCAL UNIT RECORD EQUIPMENT 

- RELEASES RESOURCES ASSIGNED TO THE JOB 

• PERIPHE~AL EQUIPMENT 
• JOB ACORESS SPACE <SEGMENTS ALLOCATED TO THE 

JO Bl 
• JOB CONTROL BLOCK 

• JOB TE RMI NA TOR 

- RELINKS THE KJL ENTRY INTO uTERMINATEo- THREAD 

- RELEASES JOE SEGMENT 

- INVCKES JOB SCHEDULER 

,'' 'J '.; 
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SYSTEM ACCOUNTING 

• NOS/VE LOGS SYSTEM USE BY EACH JOB FOR BILLING 

• THE SET OF CHARGEABLE ACTIVITIES ANO THE FUNCTION TO 
COMPUTE A SILLING UNIT IS DEFINED BY THE 
INSTALLATION 

• 6XAMPLES OF CHARGEABLE PARAMETERS AREt 

- CPU TIME, REAL MEMORY ANO HASS STO~AGE USED 

• THE USER NAME IS VALIDATED FOR CHARGING TO ONE OR 
MORE ACCOUNTS/PROJECTS. THE JOB MAY SELECT THE 
ACCOUNT/PROJECT TO BE CHARGED 

• AS EACH T~SK COMPRISING THE JOB EXECUTES RESOURCE 
USED DATA ACCUMULATES IN THE JOB ACCOUNTING RECORD 

• AT JOE TERMINATION THE ACCUMULATED CHARGES ARE 
FORMATTED ANO RECORDED IN THE SYSTEM ACCOUNTING LOG 
FOR INPUT TO THE BILLING PROGRAM 
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PROGRAM MANAGEMENT 
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PROGRAM MANAGEMENT FUNCTIONS 

• PROVIOES COMMAND LEVEL SERVICES 

- GENERATE OBJECT LIBRARIES 

- SET LOADER DEFAULTS 

- EXECUTE A PROGRAM 

• PROVIDES PROGRAM LEVEL SERVICES 

.. - EXECUTE A PROGRAM 

- CCMHUNICATE WITH OTHER EXECUTING PRCGRAHS 

- ESTABLISH EXCEPTION CONDITION HANDLERS 

- SERVIC.E GENERAL REQUESTS CE.G. TIME, DATE> 

- LOAD OBJECT MODULES 

Z+9 
08/27 /7 9 

• RECOGNIZES & HANDLES EXCEPTION CONDITIONS WHICH 
OCCUR DURING PROGRAM EXECUTION. <E.G. ARITHMETIC 
ERRORS, TASK TERMINATION REQUEST) 
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PROG~AM COMMUNICATION 

~ COM~UNICATION BETWEEN TASKS WITHIN A JOB 
"JOE LOCAL QUEUES•• 

- LOCAL QUEUES HAVE NAMES DEFINED WITHIN THE JOB 

so 
08/27/79 

- ACCESS TO A QUEUE IS ONLY LIMITED BY RING LEVEL 

- MESSAGE MAY SE A SEGMENT OFFSET/SYTE STRING OR 
ENTIRE SEGMENT OESCRIPTOR<Sl 

• COMMUNICATION BETWEEN JOBS <ACCESS COhTROl HUST BE 
ENFCRCEOJ 

- SIGNALS 

- SHARING A FILE SEGMENT 

• A SIGNAL IS A SHORT MESSAGE DIRECTED TO A SPECIFIC 
TASK VIA A MONITOR REQUEST 

• A LAREE AMOUNT OF DATA IS PASSED BY SHARING SEGMENT 
LEVEL ACCESS TO THE SAHE PERMANENT FILE 

- FILE SYSTEM HANDLES ACCESS CONTROL 

SIGNALS ARE USED TO PASS CONTROL INFORMATION 
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PROGRAM MANAGEMENT - COMPONENTS 

• PROCESSORS FOR COHMANOSt 

- LIBRARY 

- SET_PROGRAH_OPTIONS 

- EXECUTE 

- .. NAME CALL-

• CREATE_OSJECT_lIBRARY UTILITY 

• PROGRAM EXECUTION COMPONENTS OF TASK SERVICES 

- TASK INITIATOR 

- LOADER 

- TASK TERMINATOR 

- LOCAL QUEUE PROCESSOR 

- CONDITION PROCESSOR 

- PROGRAM DEBUGGER 

51 
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PROGRAM EXECUTION ENVIRONMENT 

TASK SERVICES 

•TASK INITIATOR 

•TASK TERMINATOR 

.oeJECT PROGRAM LOADER 

.LOCAL QUEUE PROCESSOR 

.TRAP HANDLER FOR 
USfR CONDITIONS 

aPRCGRAM DEBUGGER 

.EXCEPTION CONDITION 
PROCESSOR 

USER OBJECT MODULES 

.USER EXCEPTION CONDITION 
PROCESSOR 

22222 &SJ&Ui&.IMk.iJIAQA4TT.41 ..• RJ/fa.l.M4J 1114,.J I .... J .. ,( W¢il. ICM## 4 

SYSTEM MONITOR 

•TASK INITIATION 
.TASK TERMINATION 
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PROGRAM EXECUTION - FLOW 

• PROGRAM OR COHMAND 
REQUESTS PROGRAM EXECUTION 

• CALLS TASK INITIATOR 

• BUILDS TABLES FOR 
THE NEW TASK 

• EXCHANGES TO SYSTEM 
MONITOR T 0 REQUEST 
TASK INITIATION 

• LINKS NEW TASK INTO 
CPU DISPATCH LIST 

.. 
• CPU IS DISPATCHED TO 

NEW TASK 

• LOADER LOADS OBJECT 
MODULES 

• LOADER PASSES CONTROL 
TO INITIAL ENTRY POINT 

• NEW TASK EXECUTES 
ASYNCHRONOUSLY TO 
CALLE I' TA SK 

• NEW TASK CALLS EXIT 
INTERFACE 

• CLEANS UP TASK 
• EXCHANGES TO SYSTEM 

MONITOR TC REQUEST 
TASK TERMINATION 

• REMOVE TASK ENTRIES 
FROM DISPATCH LIST 

• INFORMS CALLER THAT 
CALLEE HAS TERMINATED 
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CALLER TASK 

CALLER TASK 
SERVICES 
.TASK INITIATOR 

,~ 

SYSTEM MONITOR 

CALLEE TASK 
SERVICES 
.PROGRAM LOADER 

11r 

CALLEE TASK 

• 
CALLEE TASK 
SERVICES 
.TASK TERMINATOR 

,~ 

SYSTEM MONITOR 
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PROGRAM EXECUTION - EXAMPLE 

SYSTEM MONITOR 

REQUEST TASK 
INlTIAT ION 

\ 
TASK SERVICES ) 

.TASK INITIATOR 

.TASK TERMINATOR 
" 

.LOADER 

JOB MONITOR PROG~AM 

JOB BEGIN 

SCL INTERPRETER 

• SET_OPTIONS PROCESSOR 
.LIBRAR' PROCESSOR 
.EXECUTE PROCESSOR 
• 
• 

JOB ENO 

CALLER TASK 
<E•b• JCB MCNITOR> 

&LAA 4JA« 4ttM&.MiilUtk44i&tt.llJ,HiOJ.i#ill1&t.Uldl.( AITll.tikN.A.tl((t.J.IM: .. 414 

REQUEST TASK 
TERMINATION 

TASK SERVICES 

• TASK INITIATOR 

• TASK TERMINATOR 

• LOA DER 

USER PROGRAM 

PRIMARY ENTRY PT • 

CALLEE TASK 
<E.G. USER PROGRAM> 
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CPU MANAGEMENT 
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CPU MONITOR • OVERVIEW 

• CPU MONITOR IS THE PART OF NOS/VE MOST DIRECTLY 
RELATED TO THE CY181 HARDWARE ENVIRONMENT 

- HANDLES ALL EXCHANGE INTERRUPTS 

- HAHCLES All TRAPS OCCURRING IN MONITOR PROCESS 
S.TATE 

- PROCESSES PAGE FAULTS 

- DISPATCHES THE CPU 

QUEUES I/O REQUESTS 

MANAGES INTER-TASK COMMUNICATION 

- CHANGES TASK STATUS 

" - EXCHANGES CPU BET ~EEN DUAL-STATES 

• CPU MONITOR OPERATIONAL CHARACTERISTICS 

- MOST PRIVILEGED PIECE OF CODE 

56 
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- ENTERED VIA AN EXCHANGE TO HONITOR PROCESS STATE 

- CPU MONITOR COOE ' DATA ARE NON-PAGEAeLE~ -wIREO 
DOWN" IN REAL MEMORY 

• WHEN EXECUTING CPU MONITOR 

- INTERRUFTS MAY BE DISABLED 

- TRAPS ARE ENABLED FOR EXCHANGE REQUEST, EXTERNAL 
INTERRUFT, SYSTEM INTERVAL TIMER~ ANO POWER FAIL 

- ALL OTHER CONDITIONS CAUSE CPU HALT 
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INTERRUPT ANO TRAP HARDWARE REVIEW 

• VARIOUS CONOITIONS DETECTED BY CY180 HARDWARE 
REQUIRE THE CURRENT PROCESS TO BE INTERRUPTED WHILE 
THE CONDITION IS RESOLVED 

- HARDWARE FAULTS <E.G. POWER WARNING. PROCESSOR 
DETECTED MALFUNCTION) 

- HARDWARE DETECTED SOFTWARE FAULTS lE.G. ACCESS 
VIOLATION, ARITHMETIC ERRORS> 

- SYSTEM CONDITIONS <E.G. PAGE FAULT. SYSTEM 
INTERVAL TIMER, EXCHANGE REQUEST, KEYPOINTl 

~ THE CURRENT STATE OF THE CPU DETERMINES HOW A 
CONDITION IS HANDLED 

.. - EXCHANGE TO MONITOR PROCESS STATE, CPU MONITOR 
HANCLES THE CONDITION 

CALL THE TRAP SERVICE ROUTINE, HANDLES TRAP IN JOB 
PROCESS STATE <CPU MONITOR HANDLES TRAPS IN 
MONITOR PROCESS STATE> 

- SlACK CONDITION ANO CONTINUE 

- CPU HALT 

• THE ACTION TAKEN DEFENDS ON 

- MONITOR OR JOB PROCESS STATE 

- INTERRUPT CONDITIONS MASKED 

- IHTERRUFTS ENABLEO/OISABLEO 

- TRAPS ENABLED/DISABLED 

- MONITOR OR USER CONDITION 
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CPU MONITOR • COMPONENTS 

• CPU MONITOR IS IMPLEMENTED av 

- HAIN CO~TROL LOOP/CPU DISPATCH 

- SYSTEM CONDITIONS PROCESSORS 

- MONITOR REQUEST PROCESSORS 

- PAGE FAULT HANDLER 

- ERROR CONDITION PROCESSORS 

0 

0 
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CPU MONITOR - MAIN CONTROL LOOP 

SELECT NEXT 
TASK 

I 
EXCHANGE TO JOB 

PROCESS STATE 

ENTRY FOLLOWING EXCHANGE 
TO MONITOR STATE 

I 
MONITOR CONTROL 

..--------/ \ -------SYSTEM MONITOR PAGE ERROR 
CONDITION REQUEST FAULT CONOITION 
PROCESSOR PROCESSOR PROCESSOR PROCESSOR 

cb 0 cb 
TASK MEMORY I/O 

~ct/ 
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PAGE FAULT HANDLER 

• ALLOCATES REAL MEMORY PAGE FRAMES FOLLOWING 

- ASSIGN PAGE FRAME REQUEST 

- SEARCH-WITHOUT•FINO INTERRUPT 

61 
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• PAGE MANAGER TRIES TO MAINTAIN A POOL OF FREE PAGE 
FRAMES TO SATISFY PAGE FAULTS 

- MCNITORS USE OF ASSIGNED PAGE FRAMES 

- REASSIGNS PAGE FRAMES TO THE FREE POOL BASED ON 
FREQUENtY OF REFERENCE 

PAGE FRAME TAELE 
(ONE ENTRY FOR EACH 

PAGE FRAME) 

PAGE STATUS 

USAGE STATISTICS 

LINK INTO A QUEUE 

• EACH FAGE FRAME IS LINKED INTO A QUEUE 

- FREE <EMPTY PAGE FRAME> 

- AVAILABLE (PREVIOUSLY USED l 

- AVAILABLE MODIFIED <PREVIOUSLY MODIFIED> 

- SHAREC <CONTAINS FAGE OF A SHARED SEGMENT> 

- JOB WORKING SET <ACTIVE PAGE OF A JOBl 

- WIRED CFAGE LOCKED DOWN IN THE FRAME> 
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CPU MONITOR - MONITOR REQUEST PROCESSORS 

62 
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• PROCESSES REQUESTS FROM THE TASKS FOR BASIC SERVICES 

- HEHORY MANAGEMENT 

- TASK MANAGEMENT 

- SIGNALS 

- DEVICE ACCESS 

• THESE FUNCTIONS ARE IN THE CPU MONITOR ENVIRONMENT 
FOR 

- SERIALIZATION 

- ACCESS TO SYSTEM TABLES 

- PERFORMANCE 

- ISCLATION 

• MONITOR FUNCTIONS ARE REQUESTED BY SYSTEM CALL 
PASSING A REQUEST BLOCK CONTAINING THE REQUEST 
PARAMETERS. MONITOR CONTROL ROUTES THE REQUEST TO 
TH£ APPROPRIATE PROCESSOR 

TASK REQUEST PROCESSOR 

- MEMORY REQUEST PROCESSOR 

- I/O REQUEST PROCESSOR 
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MONITOR REQUEST PROCESSORS 

• TASK REQUEST EXAMPLES 
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- INITIATE-TASK: ALLOCATE A PTL ENTRY9 LINK IT TO 
THE TASK EXECUTION CONTROL BLOCK ANO TO THE READY 
QUEUE 

- TERMINATE-TASK: REMOVE TASK FROM THE READY QUEUE 
OELINK ANO FREE THE PTL ENTRY 

- DELAY: DELAY EXECUTION OF A TASK FOR THE SPECIFIED 
TIME PE lHOO 

• WAIT: DELAY EXECUTION OF A TASK WAITING FOR A 
SIGNAL 

- CYCLEI SHITCH EXECUTION TO THE NEXT READY TASK 

- SEND-SIGNAL: SENO A SIGNAL TO A SPECIFIED TASK OR 
" PROCESSOR 

- GET-SIGNAL: GET ANY SIGNALS QUEUED ~HILE THE TASK 
WAS SWAPPED OUT OR ITS BUFFER WAS FULL 

• MEMORY REQUEST EXAMPLES 

- ASSIGN-PAGE: ASSIGN PAGE FRAMES TO A SEGMENT 

- RELEASE-PAGE: RELEASE PAGE FRAMES FROM A SEGMENT 

- LOCK-PAGEi LOCK PAGE FRAtES TO PREVENT PAGING 

- UNLCCK-PAGE: UNLOCK SPECIFIED PAGE FRAMES 

- SWAP-OUT: WRITE OUT ALL NON-SHARED FAGES 
COMPRISING THE Joe WORKING SET 

- SWAP-IN: RE-ESTABLISH JOB WORKING SET BY ASSIGNING 
PAGE FRAMES ANO READING PAGES FROM THE SWAP AREA 

• I/O REQUESTS ARE PASSED TO THE IOU BASED DEVICE 
DRIVERS 
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CPU HCNITOR - SYSTEM CONDITIONS PROCESSORS 

64 
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HANDLES EXCEPTION CONDITIONS WHICH HAVE INTERRUPTED 
THE CURRENTLY EXECUTING TASK BUT DO NOT PRECLUDE 
FURTHER PROCESSING 

• EXCHAHGE INTERRUPT - A 170 PPU HAS ISSUED A HEJ 
INSTRUCTION TO EXCHANGE CONTROL TO THE 170 MOOE CPU 
MONITOR 

• POWER WARNING - POWER TO THE MAINFRAME IS FAILING 
CPU MONITOR ATTEMPTS TO SELECTIVELY OUHP REAL MEMORY 
FOR RECOVERY 

~ EXTERNAL INTERRUPT - IOU HAS SIGNALLED I/O 
COMPLETION OR ANOTHER PROCESSOR WISHES TO 
COM t'UN ICA TE 

• SYSTE~ INTERVAL TIMER INTERRUPT - SYSTEM REAL TIME 
CLOCK. USED FOR 

- TASK EXECUTION QUANTA 

- DELAY TIME FOR TASKS 

- TIME TO UPDATE TASK SCHEDULER STATUS 

- UPOATE USAGE STATISTICS 
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CPU MONITOR - ERROR CONDITION PROCESSORS 

65 
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• HANDLES ERROR CONDITIONS WHICH HAVE INTERRUPTED THE 
CURRENTLY EXECUTING TASK AND MAY PREClUOE FURTHER 
PROCESSING 

- PROCESSOR OR MEMORY DETECTED MALFUNCTION 

- INSTRUCTION SPECIFICATION ERROR 

• ADDRESS SPECIFICATION ERROR 

- ACCESS VIOLATION 

- ENVIRONMENT SPECIFICATION ERROR 

- INVALID SEGMENT 

- OUTWARD CALL/INWARD RETURN 

" - TRAP EXCEPTION 

- ALL TRAPS IN MONITOR MOOE 

• ERROR CONDITION PROCESSOR RECEIVES CONTROL WHEN THE 
EXCHANGE WAS A RESULT OF ANY OF THE CONDITIONS 

- PROCESSES THE CONDITION 

• RETURNS CONTROL TO CPU MONITOR TO DISPATCH THE 
NEXT TA SK 
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CPU MONITOR - CPU DISPATCHING 

DC T t>C1 

LINK TO FIRST TASK 

PTL 

TASK X <SWAPPED> 

NEXT TASK PTR. 

WITH FRIORITY=PN~ 
TASK L <READY) 
PRIORITY=PN 

( 
NEXT TASK PTR. 

TASK Y (SWAPPED> 

NEXT TASK PTR. 

TASK SEQUENCE NUMBER 
TASK STATUS 
PRIORITY 

PRIMARY TASK LIST JOB IDENTIFIER 

) 
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Ci ENTRY PER TASK) LINK TO EXECUTION CONTROL 

DISPATCH CONTROL TABLE 
(1 ENTRY FOR EACH CPU 
PRIORITY LEVEL> 

TO NEXT TASK IN QUEUE 

\

LINK TO FIRST TASK IN T 
READY QUEUE WITH THAT 
PRIORITY 

• CPU IS DISPATCHED TO HIGHEST PRIORITY TASK IN THE 
.. READY" QUEUE 
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RESOURCE MANAGEMENT 

MP J AM# 4AA#Mi. -#CZ A AWIU4¥#M 

67 
08/27/79 

AAIWZ_A#_WWW 



0 

0 

0 

.;z zzcma;i zzz µ; ; a M#( 

RESOURCE MANAGEMENT 

• RESOURCES WHICH ARE MANAGED BY NOS/VE INCLUDE 

68 
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- PREEMPTIVE RESOURCES WHICH CAN BE RElINQUISHEO TO 
OTHER JOBS <E.G. REAL MEMORY, CPUS, I/O CHANNELS, 
HASS STCRAGE"l 

- NON-PREEMPTIVE RESOURCES <E.G. MAGNETIC TAPE 
DRIVES, VIRTUAL MEMORY) 

• DEVICE MANAGEMENT FUNCTIONS INCLUDE 

- CONTROLLING ACCESS TO PHYSICAL DEVICES 

- ASSOCIATING A FILE WITH A DEVICE 

- MOUNTING/DISMOUNTING REMOVABLE MEDIA 

- LAEELLING DISK ANO TAPE DEVICES 

- SET MANAGEMENT 

- CONFIGURATION MANAGEMENT 

• SEG~ENT MANAGEMENT FUNCTIONS INCLUDE 

- SEGMENT MANAGEMENT SERVICES FOR A TASK 

- SEG~ENT MANAGEMENT FOR NOS/VE JOB MANAGEMENT. 

- PROGRAM MANAGEMENT, I/O ANO HAINTENANCE SER~ICES 

- ASSIGNING THE ACTIVE SEGMENT IDENTIFIER CASIO> TO 
A SEGMENT 
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DEVICE MANAGEMENT - OVERVIEW 

• RECONCILES USER DEMANDS FOR SYSTEM RESOURCES WITH 
THEIR AVAILABILITY 

- INTERFACE TO GIVE ADVANCE REQUIREMENTS FOR 
NON-PREEMPT IVE RESOURCES 
c•RESOURCE" COMMAND/REQUEST> 

- INTERFACE TO ASSOCIATE A FILE WITH A PARTICULAR 
DEVICE PRIOR TO THE FIRST ACCESS 
(•REQUEST .. COMMAND/REQUEST> 

- INTERFACE TO BREAK FILE & DEVICE ASSOCIATION 
t•RETURH·,-uNLOAo· COMMAND/REQUESTS} 

• SCHEDULES DEVICES AMOUNG JOBS TO PREVENT DEADLOCK 

"' ENABLES SHARING OF DISK VOLUMES BETWEEN MAINFRAMES 

• MAINTAINS ANO MODIFIES THE CONFIGURATION TAeLES 
BUILT AT OEAOSTART TIME 

- DYNAMIC RE-CONFIGURATION 

- GROUPING RMS VOLUMES INTO LOGICAL STORAGE UNITS 
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RMS MANAGEMENT 

70 
08/27179 

• MASS STORAGE VOLUMES ARE GROUPED INTO LOGICAL SETS 

- SET NAHE 

- VOLUME NAMES 

- MASTER VOLUME HAS SET DESCRIPTOR ANO DIRECTORY TO 
MASTER CATALOGS RESIDING WITHIN THE SET 

- SETS MAY BE ON-LINE OR REMOVABLE INOT RELEASE 1} 

• EACH FAMILY IS ASSOCIATED WITH AT LEAST ONE SET. 
NOS/VE MANAGES FAMILY SETS. E.G. 

- SFACE ASSIGNMENT 

- MOUNTING/DISMOUNTING 

• AUXILIARY SETS (NOT DEFINED TO A FAMILY) CAN 8E 
ACCESSED BY VALIDATED USERS 
<-REQUEST• COHHANO/RfQUEST> 
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CONFIGURATION MANAGEMENT 

• SYSTE~ CONFIGURATION IS DEFINED USING ·coNFIGURATION 
DEFINITION LANGUAGEM <COL> 
--·--··-·····--------·-··---··-· •' -···. 

- FOR PROCESSING AT OEAOSTART TIME 

- FOR PROCESSING CURING. S.YS.TE~ OP,ERATlQN. fQL~O~~~~f?" .: . 
OPERATOR REQUEST FOR COL PROCESSOR 

• CONFIGURATION DISPLAYS PROVIDE DATA ON HARDWARE 
ELEMENTS IDENTIFIED BY -svSTEH ELEMENT NUMBER" <SEN) 

CONNECTION PATHS 

- ELEMENT STATE <ON/OFF/MAINTENANCE> 

- ERROR HISTORY 

- CURRENT MAINTENANCE ACTIVITY 

- MEDIA DATA CMOUNTED/SETNAME/VSN/ETC.l 

- JOB DATA (USER NAME/LAST ACCESS/ETC.) 

• PROVICES AN INTERFACE FOR MAINTENANCE SOFTWARE 

- SYSTEM MAINTENANCE INTERLOCK CHECK 

- PLACE AN ELEMENT IN MAINTENANCE STATE 

- -ASSIGN- AND "RETURN" AN ELEMENT TO/FROM A 
TEST/DIAGNOSTIC JOB 

- REINSTATE AN ELEMENT FROM MAINTENANCE STATE 

~ , tt ., I • \ ' 
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SEGMENT MANAGEMENT • OVERVIEW 
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• SEGMENT DESCRIPTORS ARE THE ROOT OF NOS/VE SYSTEM 
SECURITY ANO HUST BE PROTECTED FROM UNAUTHORIZED 
ACCESS. SEGMENT MANAGER THUS HAS TWO INTERFACES 

• TRANSIENT SEGMENT MANAGER IS THE USER PROGRAM 
INTERFACE. AVAILABLE FUNCTIONS ARE 

- ALLOCATE A TRANSIENT SEGMENT 

- PROVIDE STATUS OF SEGMENT ATTRIBUTES 

- HCOIFY SEGMENT ATTRIBUTES 

- DELETE A SEGMENT FROM TASKS ADDRESS SPACE 

• SYSTE~ SEGMENT MANAGER IS THE SYSTEH ROUTINE 
INTERFACE ANO PROVIDES MORE PRIVILEGED ACCESS 

- ALLOCATE A TRANSIENT SEGMENT 

- ALLCCATE/OEALLOCATE FILE SEGMENTS <FOR BAH> 

- ALLOCATE BINDING SEGMENTS (FOR LOADER> 

- CAN MAKE MORE DETAILED CHANGES TO SEGMENT 
ATTRIBUTES 

- OBTAIN A COPY OF SEGMENT DESCRIPTOR TABLE ENTRY 
<FOR LOCAL QUEUE MANAGER> 

- AOO AN EXISTING SEGMENT DESCRIPTOR TO A TASKS 
ADDRESS SPACE TO PASS A SEGMENT CFOR LOCAL QUEUE 
MANAGER> 

• BOTH TRANSIENT SEGMENT MANAGER ANO SYSTEM SEGMENT 
MANAGER RESIDE IN TASK SERVICES~ THEY SHARE BOTH 
TABLES ANO CODE 
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SEGMENT MANAGER - DATA STRUCTURES 

HARDWARE ORIENTED DATA STRUClURES 

ASID Gl,KEY/LOCKI 

SEGMENT DESCRIPTOR 

4 SEGMENT DESCRIPTOR TABLE 

- TASLE UNIQUE TO EACH NOS/VE TASK 

73 
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- TABLE LOCATION ANO LENGTH ARE IN THE TASK EXCHANGE 
PACKAGE 

- EACH SEGMENT ALLOCATED TO THE TASK HAS AN ENTRY 

IN THE SOT 

- SOT ENTRIES ARE BUILT BY SEGMENT MANAGER WHEN THE 
SEGMENT IS ALLOCATED 

- SOT ATTRIBUTES MAY BE CHANGED DYNAMICALLY 

I RING I SEG. NUMBER BYTE NUMBER 

• PROCESS VIRTUAL ADDRESS 

- CREATED BY SEGMENT MANAGER WHEN A SEGMENT IS 
ALLOCATED 

- CONTAINS REQUESTOR•S RING NUMBER ANO NEW SEGMENT 
NUMEER <BYTE NUMBER=a> 

- PVA IS FASSEO BACK TO THE REQUESTOR ANO USED FOR 
ALL SUBSEQUENT REFERENCES TO THE SEGMENT 
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EXAMPLE - ALLOCATE A TEMPORARY SEGMENT 

• CALL TRANSIENT SEGMENT MANAGER OR SYSTEM SEGMENT 
MANAGER 

7lt 
08/27179 

- FINO AN EMPTY SLOT IN THE SDTt THE INDEX BECOMES 
THE SEGMENT NUMBER 

- CONSTRUCT THE SEG~ENT DESCRIPTOR 

• ACCESS PROTECTION <REAC, WRITE, EXECUTE> 

• RING BRACKET R1 & R2 SET TO CALLE~S RING NUMBER 
BY TSM CSSM ALLOWS READ, WRITE, EXECUTE ANO CALL 
RING BRACKETS TO BE DEFINED) 

• SET GLOBAL KEY/LOCK TO ZERO CSSM ALLOWS KEY/LOCK 
TO BE SPECIFIED> 

• GENERATE A NEW ASIO 

- ASSIGN SEGMENT TO A DEVICE SUIT ABLE FOR PAGING 
(SPACE IS NOT ALLOCATED UNTIL REQUIRED> 

- HAKE UP PVA AND RETURN TO CALLER 
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OBJECT CODE - INTROOUCTICN 

76 
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• PROGRAMS EXECUTING UNDER NOS/VE ARE ORGANIZED INTO 
SECTICNS ~AVING COMMON CHARACTERISTICS 

AT COMP llE TIME 

SECTION FROTECTION CHARACTER! STI CS 

CODE READ 
EXECUTE 

WORKING READ 
STORAGE WRITE 

BINDING READ 
BIND ING 

AT LOAO TIME 

SEGMENT N 
READ,EXECUT E 

CODE MAIN 

CODE SUE RN. A 

CODE SUERN. B 

WMA I 

SHARABLE CODE AN[b 
CONSTANT DATA 

NON-SHARABLE, 
MODIFIABLE DATA 

NON-SHARABLE 
POINTERS 

MAIN PROGRAM 

SUBROUTINE A 

SUBROUTINE 8 

SEGMENT M 
READ,HRITE 

WORKING 
STORAGE 
MAIN 

WORKING 
STORAGE 
SUB RN. A 

WORKING 
STORAGE 
SUB RN. B 

SEGMENT L 
BINDING 

MAIN 

SUBRN. A 

SUBRN. 8 
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OBJECT CODE - FORMATS 

17 
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• OBJECT CODE FOR ANY PROGRAM MODULE MAY BE RETAINED 
AS EITHER 

- oeJECT t'COULES 

- LOA 0 MO CULES 

SOUR-CE PROGRAM 

COMP ILER 

LIBRARY 
GENERATOR 

OBJECT 
LIBRARY 

LOAD MCOULE 

&&WWWAlttMllMK&MJitJ A.l.JIM ..... J _\MWL J.h JIT&P.#k 

1-------------MOBJECT 
FILE 

RECORD DESCRIPTOR 
RECORD CONTENTS 

LO AO ER 
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OBJECT MODULE - INTERNAL FORMAT 
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• EACH OBJECT MODULE IS A SET OF RECORCS ON THE OEJECT 
FILE 

• THE OBJECT RECORD DESCRIPTOR CONTAINS 

- ITE~ TYPE 

- RECORD LENGTH 

• ITEM TYPES 

IDRI IDENTIFICATION OF MODULE ANO ATTRIBUTES 

LIBI LIBRARIES FROM WHICH TO SATISFY EXTERNAL 
REFERENCES 

SOC: LENGTH ANO ATTRIBUTES OF EACH SECTION, CODE, 
WORKING STORAGE, BINDING ANO ALL COMMON BLOCKS 

TEX: TEXT TO BE PLACED IN EACH SECTION 

RPL: TEXT TO BE REPETITIVELY PLACED IN EACH SECTION 

BIT: INSERTS BIT-LEVEL DATA INTO A SECTION 

EPTI DEFINES AN ADDRESS IN A SECTION AS AN ENTRY 
POINT 

RIFI IDENTIFIES ADDRESSES WHICH MUST EE RELOCATED ev 
THE LIBRARY GENERATOR WHEN BINOING MODULES 
TOGETHER 

AORS ALLOWS PVAS TO BE BUILT AT LOAD TIME (WHEN 
RING,SEGMENT NUMBER ANO OFFSET ARE KNOWN) 

XRLt LIST OF EXTERNAL REFERENCES TO EE SATISFIED 
' .. ' , ' " ' I ' • 

srI:1 L.ocArioN, !N: THE ·arNoi~~··s·£'c·~ic·N J.,,., .. t , .. I·· 

TRA: TERMINATES THE OBJECT MODULE ANG GIVES THE 
PRIMARY ENTRY POINT 
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EXAMPLE - OBJECT HOOULE 

L.OCAI. Ft L.E LGO R1•1t R2-11, Rl-11 

USER 
COMMAND 

STREAM 
· · · (VALJOATED FOR 

RING 11) 

• 
• • 

FTN.J•MAIN,S•LGO 
FTN.,l•SUB.S-LGO 
LGO 

• 
• 
• 

•NAME 
I.QR • TlME & OA Tc CREA TEO 

• ETC, 

t.18 • FTNLJS l 
soc cooe SECTION 

soc SINO I NG SECTION 

"·'""· 

sec WORKING STO'A.AGE 
SECT10N ! 

soc COMMON BLOCXS 

.TEX,. RPL,. BIT, REL. AOR., 
XR L, EPT, BIN 

RECORDS FOR CODE, BINOING 
ANO WORKING STORAGE 
SECTIONS 

TRA • STARTING AOORESS 
• ENO OF MODULE 

IDR 

LIB • FTNLJS 
soc • cooe 
soc .• BINDING 
soc • WORKING STORAGE 

soc • COMMON BLOCKS 

TEX. RPL, BIT, REL, ACR. 
XRI.,. E?T, SIN 

RECORDS FOR cooe BINDING 
AND WORKJNG STORAGE 
SECTIONS 

TRA 

OBJECT 
MODULE 

FOR 
MAIN 

OBJECT 
MOCUL.E 

FOR 
s:.;a 

08/27/79 
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LIBRARY GENERATION 

• A LieRARY IS AN ORGANIZED SET OF LOAD MODULES 

- HAY BE ACCESSED AS A LIBRARY SEGMENT WITHIN A 
TASK•s ADDRESS SPACE 

- MODULES ARE SHARABLE BETWEEN TASKS 

- MODULES ARE DIRECTLY EXECUTABLE <THE WORKING 
STORAGE ANO BINDING SECTIONS ARE ALLOCATED ANO 
INITIALIZED WHEN THE MODULE IS LOADED> 

• A LIBRARY IS CREATEC BY OBJECT LIBRARY GENERATOR 

OBJECT-LIB 

80 
08/27/79 

MODULE DICTIONARY 

LGO 

MAIN 

SUBROUTINE 

.L ... LIBRARY/ 
GENERATOR 

CREATE_O BJE CT _LIBRARY 
AOO 08 JEC T_FILE = LGO 
GENERATE OBJECT_LIB 
ENO 

DEFINE CBJECT_lIB 

ENTRY POINT 
DICTIONARY 

LOAD MODULE 
MAIN 

LOAD MODULE 
SUBROUTINE 
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LOAD MODULE - INTERNAL FORMAT 

MODULE HEADER 

COCE ELEMENT 

.INSTRUCTIONS 
• CONSTANTS 

LINKAGE ELEMENT 

.EXTERNAL NAMES ANO 
LINKS 

- -
WORKING STORAGE 
ELEMENT 

.INITIALIZATION FOR 
ALL WORKING STORAGE 
ANO COMMON BLOCKS 

ENTRY POINT DEFINITIONS 

.NAMES OF ALL EXTERNALLY 
ACCESSIBLE ADDRESSES 

INFORMATION ELEMENT 

• HEADER 

.COMPONENT IDENTIFICATION 
<NAMES OF ALL OBJECT 
MODULES COMPRISING THE 
LOAO MODULE) 

.RELOCATION INFORMATION 
(USED BY LIBRARY GENERATOR 
TO SINO OBJECT OR LOAD 
MODULES TOGETHER> 

.BINDING SECTION TEMPLATE 
<IDENTIFIES THE CONTENTS OF 
THE BINDING SECTION FOR 
THE LOAD MODULE) 

81 
0 8/27179 
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NOS/VE FILE SYSTEM 

82 
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NOS/VE FILE SYSTEM 

• NOS/VE FILE SYSTEM SUPPORTS BOTH TEMPCRARY ANO 
PERMANENT FILES 

- TEMPORARY FILES ARE DISCARDED AT JOE OR TASK 
TERMINATION 

83 
0 8/27179 

- PERMANENT FILES ARE REGISTERED IN A NOS/VE CATALOG 
ANO ARE SAVED FOR SUBSEQUENT ACCESS 

• NOS/VE FILES MAY BE ACCESSED VIA AN ACCESS METHOD 
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BASIC ACCESS METHOD 

84 
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RECORD MANAGER I. 
FILE MANAGER ] 

USER 
INTERFACE 

BUFFER MANAGER} 

FILE SERVICES 
SERVICES 

• BASIC ACCESS METHOD PROVIDES A DEVICE INDEPENDENT 
INTERFACE TO THE I/O SUB-SYSTEM 

• BASIC ACCESS METHOD TRANSLATES THE USERS LOGICAL I/O 
REQUESTS INTO REQUESTS TO PHYSICAL !/C MANAGER 

- MAINTAINS THE FILE DESCRIPTION 

- OPENS ANO CLOSES FILES 

- PROVIDES ACCESS TO THE RECORD STRUCTURE OF A FILE 
VIA GET /PUT 

- PROVIDES UNSTRUCTURED ACCESS TO A FILE VIA 
PHYSICAL & SEGMENT ACCESS 

- MANAGES BUFFERING FOR RECORD ORIENTED FILE ACCESS 

- PROCESSES FILE LABELS, FILE ERRORS ETC. 
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RECORD ACCESS 

• RECORC ACCESS 

- LOGICAL RECORDS ARE TRANSFERRED BETWEEN USER 
STORAGE ANO SYSTEM BUFFERS BY BUFFE~ MANAGER 

85 
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- DATA IS TRANSFERRED BETWEEN SYSTEM euFFERS AND THE 
DEVICE BY PPU BASED DEVICE DRIVER 

• BOTH TEMPORARY ANO PERMANENT FILES MAY SE OPENED FOR 
RECORC ACCESS 

• THE FILE MAY RESIDE ON ANY NOS/VE DEVICE <DISC, 
TAPE, TERMINAL ETC.) 

• DATA ON THE FILE IS ORGANIZED INTO RECORDS ANO 
BLOCKS <CONTROL INFORMATION IS INVISIBLE TO THE 
ACCESS OR) 

• DATA ~OVEMENT IS TRIGGERED BY PROGRAM REQUEST 

• WHEN 1/0 IS PERFORMED TO A RANDOM BYTE ADDRESS~ 
SUFFICIENT SPACE ON DISK IS ALLOCATED TO THE FILE TO 
COVER THE RANGE BETWEEN CURRENT EOI ANO NEW EOI 
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PHYSICAL ACCESS 

• PHYSICAL ACCESS 

- DATA TRANSFER IS IN PHYSICAL UNITS <DISC MTUS, 

TAPE BLOCKS> 

- USER CONTROLS NUMBER ANO SIZE OF BUF¢ERS 

86 
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- DATA IS TRANSFERRED BETWEEN THE USER BUFFER ANO 
THE DEVICE BY PPU BASED DEVICE DRIVER 

• BOTH TEMPORARY & PERMANENT FILES MAY EE OPENED FOR 
PHYSIC AL ACCESS 

• THE FILE MAY RESIDE ON DISK OR TAPE 

• FILE CONTENT IS DEFINED SOLELY BY THE USER. NO 
STRUCTURE IS IM?OSEC BY NOS/VE 

• DATA MOVEMENT IS TRIGGERED BY PROGRAM REQUEST 

• WHEN I/O IS PERFORMED TO A RANDOM BYTE ADDRESS, 
SUFFICIENT SPACE ON DISK IS ALLOCATED TO THE FILE TO 
COVER THE RANGE BETWEEN CURRENT EOI ANO NEW EOI 
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RECORD MANAGER & BUFFER MANAGER 

USER 
MODULE 

LP ,, I GET/PUT 

RECORD 
MANAGER 

BUFFER 
MANAGER 

i 
PHYSICAL 

I/O -
MANAGER 

USER 
BUFFER 

t 
LOGICAL 
RECORDS 

I 
SYSTEM 
BUFFER 

t 
BLOCKED 

DATA 

RECORD LEVEL ACCESS 

USER 
MODULE 

,, .. 

PHYSICAL 
I/O 

MANAGER 

USER 
BUFFER 
~ 

BLOCKED 
DATA 

READ/WRITE LEVEL ACCE 

• RECORD MANAGER PROCESSES USER REQUESTS FOR DATA 
TRANSFER BETWEEN AN ACTIVE FILE ANO USER WORKING 
STORAGE 

• BUFFE" MANAGER INTERFACES TO PHYSICAL I/O MANAGER TO 
SERVICE REQUESTS FOR DATA TRANSFER BETWEEN A FILE 
ANO A SET OF BUFFERS 
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SEGMENT ACCESS 

• SEGMENT ACCESS 

88 
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- A VIRTUAL MEMORY SEGMENT IS ASSOCIATED WITH THE 
FILE 

- THE FILE APPEARS TO THE USER AS PART OF HIS 
ADDRESS SFACE. LOAD, STORE ~ COPY INSTRUCTIONS 
AC CE SS THE DAT A • 

- PAGE FAULT HANDLER ENSURES THAT REFERENCED PAGES 
ARE AVAILABLE IN REAL MEMORY 

• BOTH lEMPORARY ANO PERMANENT FILES MAY BE OPENED FOR 
SEGMENT LEVEL ACCESS 

• FILES WHICH ARE TO BE ACCESSED AS VIRTUAL MEMORY 
SEGMENTS MUST RESIDE ON HASS STORAGE CEVICES 

• REAL MEMORY IS ALLOCATED TO A SEGMENT FILE IN PAGES 

• AS DATA WITHIN THE SEGMENT IS READ PAGE MANAGER 
INTERFACES TO PHYSICAL I/O MANAGER TO READ THE 
REFERENCED FAGE FROM THE FILE INTO REAL MEMORY 

• WHEN ADDRESSES WITHIN THE SEGMENT BEYCNO THE FILE 
ARE RE FER ENCE C 

- SPACE IS ALLOCATED TO THE FILE TO COVER THE BYTE 
ADDRESS RANGE BETWEEN THE FILE EOI ANO THE PAGE 
INCLUDING THE REFERENCED ADDRESS 
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PREPARATION FOR FILE ACCESS 

• PRIOR TO OPENING A FILE THE USER MAY 

- CHANGE CEFAULT FILE ATTRIBUTES 
t"FILEu COMMAND/REQUEST> 

- REQUEST THE FILE BE ASSIGNED TO A PARTICULAR 
DEVICE 
t•REQUEST" COMMAND/REQUEST> 

- REQUEST A PERMANENT FILE BE MADE LOCAL 
("GET" OR "ATTACHu COMMAND/REQUEST> 

• THE FILE MUST BE OPENED BEFORE ANY REFERENCE 

.. OPEN .. 

- IS GIVEN A LOCAL FILE NAME 

- IS GIVEN AN ACCESS LEVEL <SEGMENT, RECORD, 
PHYSICAL> 

- CHANGES FILE ATTRIBUTES AS REQUESTEC 

- GENERATES A FILE IDENTIFIER 

89 
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FILE MANAGER L FILE SERVICES 

• FILE MANAGER PROCESSES USER REQUESTS FOR FILE 
ACCESS, STATUS ANO CONTROL 

90 
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- PROCESSES FILE INITIATION L TERMINATION <OPEN l 
CL CSE> 

- UPDATES CURRENT FILE DESCRIPTION (FILE> 

- PROCESSES FILE LABELS 

- PROCESSES FILE POSITIONING REQUESTS <SKIP, REWIND> 

- HANDLES REMOVABLE VOLUME SWITCHING 

- HANDLES STATUS CHECKS FOR USER I/O REQUESTS 
SUBMITTED WITH uNO WAITd OPTION 

• FILE SERVICES COMPONENT CONTAINS UTILITY PROCEDURES 
USEC EY LOGICAL I/O MANAGER 

- VOLUME SWAPPING 

- FILE POSITIONING 

- ERROR PROCESSING 

&&A&M£WWW.4111&31WM.kt51 ;r_u lib..$.) I . - . ,;_W¥4S¥1 MA.$ 414J ij 4 zq MAIM MM- 4¢AA$$$ 1$ 4 PA • 211, ' Z¥ z;m1 



0 

0 

PHYSICAL I/O PROCESSING 
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DEVICE QUEUE MANAGERS 

PHYSICAL I/ C 
DEVICE ALLOCATORS 

MANAGER 
DEVICE DRIVERS 

• PHYSICAL I/O MANAGER HANDLES ALL PHASES OF DATA 
TRANSFER EETHEEN THE REQUESTOR•s BUFFERS ANO THE 
EXTERN '3L DE VICE 

- TRANSLATES LOGICAL FILE ADDRESS TO PHYSICAL DEVICE 
ADDRESS 

- ALLOCATES DEVICES TO FILES 

- ALLCCATES SPACE ON A DEVICE 

- MANAGES QUEUES OF REQUESTS FOR DEVICES 

- PROVIDES INTERFACE TO DEVICE CONTROL HARDWARE FOP 
ALL EXTERNAL DEVICES <E.G. DISC, TAPE, UNIT 
RECORD> 

- PROVIDES INTERFACE TO COMMUNICATIONS ANO CHANNEL 
LINK SO FT WARE 
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I/O PROCESSING - COMMUNICATION 

FUNCTION CODE 

STATUS 

BUFFER ADDRESSES 

NO. OF BYTES TO BE 
ACCESSED 

FILE/DEVICE TO BE 
ACCESSED 

FILE/DEVICE POSITION 

92 
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LINK TO REQUEST INITIATOR 

LINK TO RESPONSE 
OESTI NAT ION 

LINK INTC REQUEST QUEUE 

• IORP IS BUILT BY BUFFER MANAGER TO DESCRIBE THE I/O 
REQUEST 

- QUEUING DEVICE FOR I/O REQUESTS 

- ENAELES ASYNCHRONOUS PROCESSING OF I/O REQUESTS 

- ROUTES I/O COMPLETION SIGNAL TO THE REQUESTOR 

• DRIVER QUEUE TABLE IS USED TO QUEUE I/O REQUESTS FOR 
SERVICING BY EACH DEVICE DRIVER. DRIVERS ARE PPU 
RESIDENT AND FOLL THEIR QUEUE FOR A WAITING IORP 

• HAVING COMPLETED A REQUEST THE DRIVER CAUSES AN 
EXTERNAL INTERRUPT TO CAUSE QUEUE MANAGER TO ROUTE A 
SIGNAL TO THE REQUESTOR TASK 
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PHYSICAL I/O PROCESSING - OVERVIEW 

93 
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PAGE FAULT 
HANOLEf' 

BUFFER MANAGER 

= 

I/O REQUEST 
SWITCHER 

~ 
GvsTEH !10) 

DI SC DE VICE 
ALLOCATOR 

DISC QUEUE TAPE QUEUE LINK 
MANAGER MANAGER MANAGER 

PPU 
- c - -i- - l 

DISC DRIVER TAPE DRIVER STA 
~- --

1 t 
DISC TAPE STATION 

CONTROLLER CONTROLLER 
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PHYSICAL I/O MANAGER - COMPONENTS 
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• I/O REQUEST SWITCHER ROUTES LOGICAL I/O REQUESTS TO 
APPROPRIATE QUEUE MANAGER 

• SYSTE~ I/O MAPS LOGICAL FILE POINTERS INTO PHYSICAL 
MASS STORAGE ADDRESSES 

• DEVICE ALLOCATORS PROCESS REQUESTS BY SYSTEM I/O TO 
ALLOCATE ANO DEALLOCATE SPACE ON MASS STORAGE 
OE VICES 

• EACH CLASS OF DEVICE HAS A QUEUE MANAGER INTERFACE 
TO THE PPU-8ASED DEVICE DRIVER 

- QUEUES I/O REQUESTS FOR EACH UNIT 

- SUBMITS THE NEXT REQUEST TO THE DRIVER 

- OPTIMIZES THE ORDER OF REQUESTS SUBMITTED BASEO ON 
CHARACTERISTICS ANO UTILIZATION OF THE DEVICE 

- PROCESSES EXTERNAL INTERRUPTS FROM THE PPU BASED 
DRIVER 

- RETURNS I/O STATUS TO THE REQUESTOR 

- INTERFACES TO TASK SCHEDULER FOLLOWING I/O 
COMPLETION 

- LOCKS/UNLOCKS CENTRAL MEMORY BUFFER PAGES IN REAL 
MEMORY 

• EACH TYPE OF DEVICE CONTROLLER HAS A CORRESPONDING 
DRIVER WHICH IS RESIDENT IN ONE OR HORE PPUS 

- PROVIDES INTERFACE TO THE PHYSICAL DEVICE 
CONTROLLER 

- PICKS UP IORPS FROM THE CORRESPONDING DEVICE TABLE 
IN CENTRAL MEMORY 
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I/O REQUEST PROCESSING - EXAMPLE 
RECORD ACCESS 

CPU MONITOR 

SYSTEM I/O QUEUE MANAGER. 

0 6/2 9/ 7 '3 

PHYSICAL I/O 
REQUEST 

DRIVER QUEUE 

I ~ 

LOGICAL 
I/O 

REQUEST 

t 
SYSTEM CALL 

1 
LOW LEVEL I/O 

BUFFER MANAGER 

FILE SERVICES t 
~-----------------1CALL/RETURN 

1 
FILE MANAGER 

RECORD MANAGER 

f 
+-------------------+t.ALL/RETURN 

v 

POLLING LOOP 

\ ) 
PPU 

DEVICE 
DRIVER 

DEVICE 
CONTROLLER 

USER HODULES DEVICE 

\ I 

RECORC TRANSFER FROM USER MODULE TO A DEVICE 

·= #44 AA Z.A¥¥0 t L&iltiMM '·"*" 



.. o 

( 

0 
( 

0 
.... _ 

PERMANENT FILE MANAGEMENT - OVERVIEW 
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• AT RELEASE 1 PERMANENT FILES HAY ONLY RESIOE ON RMS 
DEVICES. LATER RELEASES WILL SUPPORT PERMANENT 
FILES ON MAGNETIC TAPE ANO MSS MEDIA 

, . 
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• PERMANENT FILE MANAGEMENT FU~CTIONS ARE 

- MANAGING THE REGISTRATION OF FILES IN A CATALOG 

- ESTABLISHING JOB ACCESS TO A PERMANENT FILE 

- ACCESS CONTROL MECHANISMS FOR LIMITING FILE ACCESS 
TO PERMITTED USERS ACCORDING TO AUTHORIZED ACCESS 
MOOES 

- MANAGING THE MIGRATION OF FILES TO/FROM DIFFERENT 
STORAGE MEDIA 

- BACKUP ANO RECOVERY OF PERMANENT FILES 

• CONTROL OF ACCESS TO PERMANENT FILES IS A MAJOR 
ELEMENT OF NOS/VE SECURITY ANO PROTECTION 

- USER/FA~ILY/ACCOUNT/PROJECT QUALIFICATION 

- ACCESS MODES - READ/WRITE/APPEND/EXECUTE/NONE 

- PASSWORD 

- SECURITY LEVEL 

- RING BRACKETS 
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PERMANENT FILE CATALOG 

97 
0 8/2 717 9 

• A CATALOG IS A SYSTEM FILE CONTAINING INFORMATION 
LINKING LCGICAl NAMES OF ELEMENTS <E.G. PERMANENT 
FILES~ DEVICES> WITH THEIR DESCRIPTION ANO ACCESS 
CONTROL LISTS 

- DESCRIPTOR HAS IDENTIFICATION l LOCATION OF THE 
ELEMENT 

- ACCESS CONTROL LIST HAS USER NAMES ANO THEIR 
PERMITTED ACCESS STYLE 

- ACCESS CONTROL LIST IS MAINTAINED BY THE ELEMENT 
OWNER 

• All PERMA~ENT FILES ARE REGISTERED IN A CATALOG 

• EACH USER IS ASSOCIATED WITH A MASTER CATALOG ANO 
MAY CREATE SUB-CATALOGS 

• EACH PERMANENT FILE HAS A NAME UP TO 31 CHARACTERS 
WHICH IS UNIQUE WITHIN THE MASTER CATALOG 

• MULTIPLE VERSIONS OF A FILE MAY BE REGISTERED AS 
CYCLES UNDER A SINGLE NAME 

- EACH CYCLE IS A UNIQUE FILE 

- ACCESS CONTROL LIST IS COMMON FOR ALL CYCLES 

• USERS ANO THEIR PERMANENT FILES ARE LOGICALLY 
GROUPED AS FAMILIES 

- LOGICAL FAMILY NAME IS USED TO ROUTE INFORMATION 
WITHIN A COMPLEX OF MAINFRAMES 
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ACCESS CONTROL 
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• EACH FERHANENT FILE HAS AN ACCESS CONTROL LIST •. 

F 

F 

F 

EACH ENTRY SPECIFIES ACCESS IN TERHS CF FAMILY, 
ACCOUNT, PROJECT & USER NAMES E.G. 

A p u USER U IN FAMILY F, ACCOUNT A & PROJECT p 
MAY ACCESS THE FILE 

A p - ANYONE IN FA~ILY F, ACCOUNT A & PROJECT P 
MAY ACCESS THE FILE 

- - u USER U IN FAMILY F REGARDLESS OF ACCOUNT OR 
PROJECT HAY ACCESS THE FILE 

• EACH ENTRY SPECIFIES THE USAGE MODE PERMITTED THE 
ASSOCIATED IDENTIFICATION. ONE OR MC~E Of 

- .. READ- MAY READ THE FILE 

- uWRITE" MAY WRITE STARTING AT THE BEGINNING OF 
THE FILE OR MAY ESTABLISH MODIFY OR 
APPEND USAGE 

- •MODIFY• MAY REPLACE, DELETE OR INSERT INFORMATI 

- "EXECUTE~ MAY EXECUTE THE FILE 

• ... NONE•• PROHIBITED ACCESS TO THE FILE 

• OWNER MAY REQUIRE A PASSWORD TO BE GIVEN WHENEVER 
THE FILE IS ACCESSED 

• USER•s SECURITY LEVEL, ESTABLISHED AT LOGIN~ MUST BE 
.GE. SECURITY LEVEL OF THE FILE 

• RING BRACKETS OF THE REQUESTOR MUST MATCH THOSE OF 
THE FILE FOR THE O~SIRED USAGE 
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VIRTUAL ENVIRONMENT ( DUAL-STATE 

OEADSTART/RECOVERY 

0 
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DUAL-STATE 
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CYBER 180 M/FRAME CYBER 180 M/FRAME 

NOS/170 NOS-BE/170 

OR 

NOS/VE NOS/VE 

• MIGRATION AID FOR USER CONVERSION TO NOS/VE 

• TO PRCVIDE CY170 PRODUCT FEATURES PRIOR TO 
DEVELOPING CY180 COUNTERPARTS 

- LOCAL BATCH JOB ENTRY ANO DISPOSAL 

- OPERATOR COMMUNICATION 

- NETWORK SUPPORT 
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VIRTUAL ENVIRONMENT PARTITIONING 

101 
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• THE SYSTEM RESOURCES ARE PARTITIONED BETWEEN CY170 ~ 
CY180 LOGICAL MACHINES 

• CPU IS PARTITIONED USING THE VMID FIELD IN THE 
EXCHA~GE PACKAGE. DETERMINES HOW THE CPU WILL 

- FETCH AND INTERPRET INSTRUCTIONS 

- INTERPRET THE REGISTER FILE 

- INTERPRET INTERRUPTS 

• CPU ACCESS TO CENTRAL MEMORY 

- CY170 ADDRESSES MAP INTO REAL MEMORY ADDRESSES 0-N 

- CY180 ACDRESSES MAP INTO <N~1) - <MEMORY SIZE-1) 

• PPU ACCESS TO CENTRAL MEMORY 

- PPUS ARE ASSIGNED TO EITHER 170 SYSTEM OR NOS/VE 

- IOU BOUNDS REGISTER LIMITS WRITE ACCESS TO CM 

• CHANNELS ARE SOFTWARE PARTITIONED TO ACCESS ONLY 
CY170 OR CY180 PERIPHERAL DEVICES. (EXCEPT 
MAINTENANCE CHANNEL> 

• DUAL-CHANNEL CONTROLLERS MAY BE SHARED BETWEEN CY170 
&i CY180 

- DISKS WOULD BE SOFTWARE PARTITIONEG FOR CY170 OR 
CY180 FORMAT I/O <I.E. 64X608IT SECTORS OR 
256X64BIT SECTORS) 

LkLW&&&&WWW&t&.QRILIMl&hiU&k.&MJ.JNii&QM&4.ttt,JUUhhL #At.tbJiAWWWQMiM&i!Uihli.lY...G.1.11 .. tbt .. ;. ,_ 



.._ -~, 

······O -· 

=.::: 

~===:·o 

.:::: .. 

.~:::: 

0 
..-::: .... 

,.'~ 

imaL1ULU&luma.1. m., :..i. .. x,; . ; . . u .. ,¥!1fk!114\H 

/~ , i tf 

DUAL-STATE - OVERVIEW 
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• USER VI~W IS CF TWO LOGICALLY DISTINCT M'CHINES IN A 
MULTI-M~!~F~A~E APRANGEMENT 

J03S ANC FILES BELONG TO CY170 OR CY180 

- AT ·:EAOSTART TIME; MEMORY, FPS, CHANNELS ANJ 
P~RIP~~FAL DEVICES ARE PARTITIONED E~TWEEN CY170 
ANO CY180 LCGICAL M~CHIN~S 

INT~RFAC~ BETWEEN CY170 ANO CY180 IS TH~OUGH 
OPEFATI~G SYSTEM SERVICES 

• NOS/V~ RHF FACILITY RELEASE 1 WILL SUFDORT ~CCESS 
2ET~~~N CY180 & CY170 STATE VI~ CENTR!L ~~MO~Y 

• LATE~ Ri:L ::A SES yJI LL S LJ::>PO ~.T CCN NE CTI Ct\' ==:TXE~t~ 
MULTI-~~I\F~LKES VI~ CH~NN~L COUPL~RS J2 
CCMt-iUNICATION LI:ES 

., [) U AL - S TA T :: FU NC T I 0 NS A RE t rn T C 0 MF L ET E l Y SY M t-4 ET R IC 
AT ~~LE~Sc 1 BUT WILL ALLCw 

- JOE SUEMISSIGN TO ANOTHE~ LOGICAL ~AC~INE 

TH~ CONT~Ol ANO MCNITORING OF ~ JOE EXECUTING IN 
ANOTH~R LCGICAL MACHINE 

FIL~ COFYING AND ROUTING BETWEEN LCGIC'L MiCHINES 

- INTER-JC3 M~SSAGE COMMUNICATION 

"' AT RELEASE 1 SOME ••FRCNT-END .. FUNCTICf\S MAY 2~ 
DEFINED O~ CY170 LOGICAL MACHINE TC SERVE 30TH 

INPUT/OUTFUT SPOOLING 

- OPERATOR COMMUNICATION 

- N~T~QCK CCMrUN!CATION 
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NOS/VE REMOTE ~OST F~CILITY 
/r' ,·. 

• PROVIDES A COMMUNICATION PATH rJR FILE TRANSFER 

NOS/VE i NOS/170 

NOS/VE 5- NOS/ 8 E 

• SUPPORTS COMMUNICATION 3ETWE~N LOGICAL MACHINES 
( DUAL-STATE> 

• USERS HUST BE VALIDATED FOR ACC~SS TO THE REMOTE 
HOST FACILITY 

- NOS/VE USES FAHILY NAME FOR MAINFRAME IO. 

- REQUESTS TO ACCESS PERMANENT FILES VIA THE RHF 
INCLUDE USER VALIOATIJN CLI~K_USER COMMAND) 

97 
06/28/7~ 

• FILE SIZE LIMITATIONS WILL BE ASSOCIATED WITH EACH 
LINKED FAMILY TO RESTRI:T TRANSFERS VIA THE RHF 
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NOSIV~ KEMOTE HOST FACILITY - COMPONENTS 

• NOS/VE REMOTE HOST FACILIT1 JOd 

- COMMUNICATES ~ITH THE LINKED SYSTEM 

- RECEIVES INPUT JOSS A~O SENDS OUTPUT FILES 

~ LINKED COMMUNICATION SERVICES 

- USER INTERFACE FOR PE~MANENT FILE HANDLING VIA 
THE LINK 
<GET, SAVE, REPLACE, ~URGE, ~~RMIT ~ CATLIST> 

• LINKED FILE CONVERSION 

- LINK FILES ARE INTERC1ANGE FORMAT 

- QUEUE FILES ANO PERMANENT FILES ARE CONVERTED 
BEFORE ANO AFTER TRANSFEK 

'3d 
Oo/28/79 
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NOS/VE REMOTE HOST FACILITY - COMPONENTS 
• NOS/VE REMOTE HOST FACILITY JOB 

- COMMUNICATES WITH THE LINKED SYSTEM 

- RECEIVES INPUT JOBS ANO SENDS OUTPUT FILES 
•· LINKED COMMUNICATION SERVICES 

105 
0 8/27 /79 

- USER INTERFACE FOR PERMANENT FILE HANCLING VIA THE 
LINK 
<GET, SAVE, REPLACE, PURGE, PERMIT & CATLIST> 

• LINKED FILE CONVERSION 

- LINK FILES ARE INTERCHANGE FORMAT 

- QUEUE FILES AND PER~ANENT FILES ARE CONVERTED BEFORE 
ANO AFTER TRANSFER 
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OEAOSTART/RECOVERr 

• O~AOSTA~T FUNCTION ACTIVATES NOS/VE TO THE STATE IN 
WHICH IT rs READY TO EXECUTE USER WORKLOADS 

• INCLUDES RECOVERY OR INITIALIZATION OF 

- PERMANENT FILE BASES 

- SYSTEM LOG FILES 

- I/O QJEUES 

- HARDWARE CONFIGURATION INFORM4TION 

- USER/SYSTEM JOBS ANO THEIR TRANSIENT FILES 

• OEAOSTART/RECOVERY FUNCTION SUP?ORTS BOTH DUAL-STATE 
ANO STANO-ALONE CY180 OPERATION 

• OEAOSTA~T/RECOVERY LEVE~S SUPPO~TEO 

1 INSTALLATION < N 0 REC 0 VE~ Y > 

2 RECOVER ?ERHANENT FILE 3ASE 

3 LEVEL 2 PLUS I/O QUEUES 

I+ LEVEL 3 PLUS SWAPPED J03S 

5 LEVEL 4 ?LUS EXECUTING JOBS 

0 RECOVER FROM A SYSTEM CHECKPOINT FILE 
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DEADSTART/RECOVE~Y - STAND ALONE HOOE 

COMMON TEST ~ INITIALIZATION 

MCU OEAOSTART MONITJR 

CONFIGURATIJN RECORDS 

BASIC O/S D~AOSTA~T JOB 
<CM IMAGE> 

SYSTEM RMS :ONTROL ~ARE 

SYSTEM RMS JRIVER 

OTHER SYSTEM DRIVERS 
& CONTROLWA~E 

BALANCE OF NOS/VE 
(LJAO HOOUL::Sl 

PRODUCT SET LIBRARI~S 

CY8ER 180 DEADST~RT FILE FORMAT 

I 

I 
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DEAOSTART/RECOVERY - COMPONENTS 

~ COMMON TEST AND INITIALIZATION (CTI> 

---- .. - . -·- 1 0 7 --
79/08/24 

- CC~MON TO ALL SYSTEMS DEADSTARTEO CN CY180/170 

- LOADS F IRHWARE 

- DUMFS CM, FPU MEMORY, CONTROLLER MEMORY ANO 
AND CONTROL STORE TO DISC 

- VERIFIES MAINFRAME HAROWA~E 

- PROVIDES OFEFATOR COMMUNICATION FO~ CTI ONLY 

- S~LECTS ANC CET:.R~IN~S MAINFRAME AiTRISUTES 
~ E • G • C fJ. SI ZE , CPU 0 NI 0 FF , ? AGE SI Z E > 

- INITIATES OPERATING SYSTEM LOAD FRC~ THE SELECTED 
OC:VIC:: 

• CTI T~RMI~ATES WHEN TH~ HARDW~RE IS IK A KNOWN STATE 
AND THE NCS/VE MCU DEAJSTART MONITOR IS EXECUTING IN 
THE MAINTENANCE CONTROL PPU 
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DEAOSTART/RECOVERY - MINIMUM SYSTEM LOAD 

• HINIMUH S¥STEM LOAD ESTABLISH~S THE ENVIRONMENT FOR 
NOS/VE DEADSTART JOB 

- ESTABLISHES THE SOURC~ FOR SYSTEM LOAD 
( LOCAL TAPE, LOCAL DISC, CY170 STATE> 

- ESTABLISHES THE CONFIGURATION 

- LOADS THE CH IMAGE OF THE B4SIC NOS/VE SYSTEM 

BUILDS BASIC NOS/VE TABLES E.~. SYSTEM PAGE TABLE, 
ST AT US T A BL E) 

- LOADS THE NOS/VE OEVI:E ORIVE~S & DOWN-LOADS THE 
CONTROLWARE 

- HCU HALTS THE CPU<S>, ESTABLISHES PROCESS STATE 
REGISTERS ANO EXCHANG~S THE CPUCS) TO NOS/VE 
t1 ON I T J R ST ATE 

- MCU REVERTS TO HAINTENANCE HONITOR ROLE 
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OEAOSTART/RECOVERY - OEADSTART JOB 

• THE OEADSTART JOB IS TH~ FIRST NOS/VE JOB TO BE 
ACTIVATED FOLLOWING SYSTEM INITIALIZATION 

- LOADS ~EMAINING ORIV~~S ANO CONTROLWARE 

- CHECKS THE SYSTEH RMS SET FOR VALID LABELS ANO 
BUILDS RMS FLAW TABL~5 

RECOVERS OR INITIALIZ~S THE P~RHANENT FILE BASE 
ANO I/O QUEUE FILES 

- BUILDS StSTEM LIBRARI~S ON THE SYSTEM RMS SET 

- ESTABLISHES SYSTEM J03S 

- RECOVERS USER JOBS <IF SELECT~O> 

LOGS THE REASON FOR DEAOSTART IN THE SYSTEM LOG 
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DEAOSTART/RECOVERY - OUA_-STATE INITIALIZATION 

~ DUAL-STATE INITIALIZATION ENABLES THE NOS/VE 
OEAOSTART PACKAGE TO BE ESTABLISHED FROM A 
CY17G ENVIRONMENT 

• THE OPERATOR INITIATES ~ JOB I~ THE CY170 

- ATTACHES fHE CH, PPS, CHANNELS ANO PERIPHERAL 
EQUIPMENT NEEDED TO ESTABLISH THE NOS/VE 
OPERATING ENVIRONMENT 

10* 
06/28/73 

- WHEN RESTARTING NOS/V~ FROM THE CY170 ENVIRONMENT 
HA~ OJMP CM, PP ANO NON-SHARED CONTROLLER MEMORIES 

- LOADS THE NOS/VE HCU OEAOSTART MONITOR INTO THE MCU 
FROM CY!7U SYSTEM LIB~ARY 

- LOADS NOS/VE FROM A NJS/170 ?ERMANENT FILE VIA THE 
CY17Q JOB 

- WHEN THE BASIC OPERATING SYSTEH IS RUNNING THE 
REMAINING NOS/VE MODULES ARE TRANSFERRED TO THE 
NOS/VE SYSTEH DISC 



MAINTENANCE SERVICES 
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MAINTENANCE SERVICES 

• NOS/VE MAINTENANCE SERVICES SUPPORTS 180 STATE 

- HARDWARE TEST/DIAGNOSIS 

- REMEDIAL MAINTENANCE 

- ON•LINE PREVENTIVE MAINTENANCE OF NON-CRITICAL 
·COMPONENTS 

• NOS/VE MAINTENANCE SERVICES 

112 
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- DETECTS ANO REACTS TO ALL HARDWARE REPORTED ERRORS 
WHILE MAINTAINING SYSTEM INTEGRITY 

- RECONFIGURES THE SYSTEM TO DEFER MAINTENANCE UNTIL 
A REPAIR PERIOD 

- CUSTOMER WORK IS CONTINUED WHILE DEGRADING TO 
MINIMUM CONFIGURATION IF NECESSARY 

- RECOVERABLE ERRORS ARE TRANSPARENT TO THE USER 

- MAINTAINS THE ENGINEERING LOG 



MCU 
ON-LINE 
MAINTENANCE 
HON IT OR 

MAINTENANCE SERVICES - OVERVIEW 

~ 
~ 

ENGINEERING 
LOG 

_.. -

MAINTENANCE JOB 

MAINTENANCE TASK 
SERVICES 

ON-LINE 
MAINTENANCE 
LIBRARY 

OLMH OVERSEER 

' 
FAULT LOGGING 

I TEST INITIATOR 

113 
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NOS/VE MAINTENANCE JOB 
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• THE MAINTENANCE JOB IS A SYSTEM JOB WHICH IS ALWAYS 
ACTIVE IN THE NOS/VE SYSTEM 

• MAINTENANCE JOB COMPONENTS HANDLE ALL ASPECTS OF 
ON-LINE MAINTENANCE ANO FAULT REPORTING 

- ON-LINE MAINTENANCE MONITOR OVERSEER TASK 
INTERFACES WITH THE HCU 

- LOGGING TASK RECORDS FAULTS OETECTEC BY CPU 
MONITOR, PHYSICAL I/O ANO MCU 

- HANDLES DYNAMIC RECONFIGURATON 

- SUBMITS TEST/OIAG f\OSTIC JOBS TO NOS/VE 

- ON-LINE MAINTENANCE LIBRARY CONTAINS TEST i 
DIAGNOSTIC PROCEDURES 

- MAINTENANCE TASK SERVICES PROVIDES A SPECIAL TASK 
SERVICES ENVIRONMENT. E.G. 

• MAINTENANCE CHANNEL I/O 
• PPU LOADING & DUMPING 
• FIRMWARE LOAOING/OUHPING 
• ENGINEERING LOG ENTRY 



ON•LINE MAINTENANCE MONITOR 
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• ON-LINE MAINTENANCE MONITOR RESIDES IN A PPU, THE 
MAINTENANCE CONTROL UNIT CMCU) 

• OLHM MONITORS THE STATUS OF CPUS~ PPUS, CM IOU ANO 
CEM VIA THE MAINTENANCE CHANNEL 

- RECORDS RECOVERED ERRORS ANO REPORTS WHEN 
.THRESHOLD REACHED 

- PASSES FAULT DATA TO THE MAINTENANCE JOB 

- ACTIVATES SYSTEM RECOVERY VIA CTI OR DUAL-STATE 

- PRESERVES CRITICAL FAULT DATA FOR OFF-LINE 
DIAGNOSTICS 

- COMMUNICATES WITH SYSTEM OPERATOR 

• OLMM CVERSEER TASK OF THE NOS/VE MAINTENANCE JOB 
HANDLES ALL COMMUNICATION WITH THE HCU 



OPERATOR COMMUNICATION 
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OPERATOR COMMUNICATION 

• SUPPORTS COMMUNICATION BETWEEN 

• NOS/VE ANO SYSTEM OPERATORS 

- USER JOSS ANO SYSTEM OPERATORS 

• NOS/VE OPERATOR CONSOLES MAY BE 

117 
08127/79 

- THE STANOARD SYSTEM CONSOLE (752 TERMINAL> 
CONNECTED THROUGH THE TWO PORT MUX <SUPPORTED AT 
RELEASE 2) 

- CC545 170 CONSOLE HAY BE USED VIA DUAL-STATE AT 
RELEASE 1 

- ANY INTERACTIVE TERMINAL <CONNECTED VIA CY170 AT 
RELEASE U 

• AN OPERATOR CONSOLE IS A TERMINAL 0 LOGGEO•IN- WITH 
SYSTE~ OPERATOR PRIVILEGES 

- OPERATOR COMMANDS & DISPLAYS ARE PROCESSED BY 
NOS/VE INTERACTIVE JOBS HAVING SYSTEM OPERATOR 
PRIVILEGES GRANTEC BY THE NOS/VE USER VALIDATION 

- THE INSTALLATION MAY DISTRIBUTE ACCESS PRIVILEGES 
BETWEEN USERS 

• ON-LINE EQUIPMENT. CONFIGURATION COMMANDS 
• TAPE DRIVE ASSIGNMENT COMMANDS 
• JOB QUEUE ACCESS ANO CONTROL 
• STATUS ANO CONTROL OF SYSTEM JOBS 



NOS/VE OPERATOR FACILITY - FUNCTION 

118 
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• NOS/VE OPERATOR FACILITY PROVIDES THE LINK BETWEEN 
THE SYSTEM OPERATOR ANO NOS/VE 

- STATUS ANO CONTROL OF HARDWARE COMFCNENTS 

- STATUS ANO CONTROL OF NOS/VE USER JOBS ANO THEIR 
RESOURCE ALLOCATION 

- STATUS ANO CONTROL FOR THE OPERATING SYSTEM, 
SYSTEM JOBS AND SPECIAL APPLICATIONS 

- ALLCWS NOS/VE TO REQUEST OPERATOR ASSISTANCE FOR 
TAPE MOUNTS 

- PROVIDES VISIBLE INFORMATION ON SYSTEM OPERATION, 
CURRENT PARAMETER VALUES ETC. 

- REPORTS HARDWARE ANO SOFTWARE PROBLEMS 

- ALLOWS OPERATOR-JOB AND OPERATOR-TERMINAL 
COMMUNICATION 

- SUPPORTS' ON-LINE SYSTEM DEBUGGING 

- SUPPORTS ON-LINE DIAGNOSTIC INITIATION AND CONTROL 

• NOS/VE DEAOSTART WILL COMMUNICATE WITH THE OPERATOR 
THROUGH THE CY170 UTILITY WHICH LOADS THE BASIC 
NOS/VE SYSTEM 



NOS/VE OPERATOR FACILITY 

• CONSOLE INTERFACE 

- INTERACTIVE TERMINALS USED AS SYSTE~ OPERATOR 
CONSOLES REQUIRE NO SPECIAL INTERFACE 

119 
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- CC545 CY170 CONSOLE K OR L DISPLAY INTERFACES TO A 
NOS/VE INTERACTIVE JOB 

- THE STANOARO SYSTEM CONSOLE (752) IS DRIVEN BY MCU 
ANO PHYSICAL I/O COMPONENT TO INTERFACE TO A 
NOS/VE INTERACTIVE JOB 

• SYSTE~ OPERATOR JOBS 

- HANDLED AS NORMAL NOS/VE INTERACTIVE JOSS 

- SYSTEM CPERATOR ACCESS PRIVILEGE ALLOWS USE OF 
RESTRICTED SCL COMMANDS 

• SYSTE~ INTERFACE PROCEDURES 

- SET OF TASK SERVICES & MONITOR FUNCTIONS WHICH CAN 
OBTAIN DATA & CONTROL JOBS, SYSTEM TABLES ETC. 



NCS/VE OPERATOR FACILITY - COMMANC/DISPLAY 

• OPERATOR COMMAND ANO DISPLAY PROCESSORS ARE 
ACTIVATED BY COMMANDS 

- COMMANDS ANO PROCEDURES MAY BE PRIVILEGED BY 
INSTALLATION OPTION 
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- COMMANDS WHICH REQUIRE DISPLAYS WILL INTERFACE TO 
DISPLAY BUILDING PROCEDURES 

• DISPLAY BUILDING PROCEDURES COLLECT ANO STRUCTURE 
INFORMATION FOR THE DISPLAY GENERATOR 

• DISPLAY GENERATOR 

- ALL COMMAND t DISPLAY REQUESTS ARE LOGGED IN THE 
JOB & SYSTEM LOGS 

- FORMATS THE DISPLAY STRUCTURE BASED ON THE CONSOLE 
CHARACTERISTICS ANO THE A DISPLAY TEMPLATE 




