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VAX/VMS OPERATING SYSTEM INTERNALS COURSE DESCRIPTION 

This intensive lecture course provides an 

understanding of the various components, 

data structures, and operations of the 

VAX/VMS operating system. It also 

facilitates the subsequent examination 

and analysis of system-source listings. 

VAX/VMS OPERATIN'G SYSTEM INTERNALS COURSE OBJECTIVES 

Students will learn to: 

* Analyze the contents, use, and relationship 
of selected components and data structures 
of the VAX/VMS operating system. 

* Write Kernal mode code. 

* Read Operating system code. 

* Analyze crash dumps, using the System 
Dump Analyzer. 

* Analyze the operations including: 

Scheduling 

Paging 

Swapping 

Process creation and deletion 

System initialization 
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VAX/VMS OPERATING SYSTEM INTERNALS COURSE PREREQUISITES 

l \ I J 

r\ 
~) 

Knowledge of the material contained in the 

following courses: 

* VAX/VMS UTILITIES AND COMMANDS 

* ASSEMBLY LANGUAGE LANGUAGE PROGRAMMING IN' 

VAX-11 MACRO 

* .PROGRAMMING VMS IN VAX-11 language 

* 

(Now called "'Utilizing VMS features from 

VAX-11 language") 

(Optional) VAX/VMS System Management 
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THE PROCESS 

OBJECTIVES 

* 

* 

* 

learn how various data structures are used by/for 

the process 

techniques used in modifying. certain areas of 

process context (programming, commands, etc.) 

IDSM Chapter l 1-l/ 
IDSM Appendices A - E 
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ACOESS MODES AND COMP0NEN']S 

. Runtime 
Library 
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·PER 
PROCESS 
ADDRESSES 

SYSTEM 
A DOR ESSES 

u 

LOCATION OF CODE AND DATA 

NATIVE MODE IMAGE 

RUN-TIME LIBRARY 

DEBUGGER CODE 

Process B 

COMPATIBILITY 
r. MOOE IMAGE 

APPLICATION MIGRATION 
EXECUTIVE (NATIVE) 

PROGRAM REGION {PO) 

COMMAND LANGUAGE 
INTERPRETER 

DATA -- SYMBOL TABLE 
CODE 

DEBUGGER DATA -­
SYMBOL TABLE 

COMMAND LANGUAGE 
INTERPRETER 

DATA -- SYMBOL TABLE -­
CODE 

CONTROL REGION f P 1) 
• 

SYSTEM SERVICES 

RECORD MANAGEMENT SERVICE:S 

SYSTEM REGION {SO} 
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P0 VIRTUAL ADDRESS SPACE 
Native Mode Image 
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Native Mode Image 

Run Time Libra.ry 

Debugger 

Traceback 

not mapped 

Lite/~ i1v'O$\f~. ~Ar J , 
-STA(<tlT, otf?. 

Compatibility Mode Image 

0 

( 1t•t'l£ 
PO!u c.Jo(( 

' ' 
L--- --? 

Compatibility 
Mode Image 

not mapped 

RSX-11M AME 

R:S y, rx c 

0 

End of Compatibility 
Mode Image 

1777778=FFFF16 

Native Mode Image POLR Pages 

3FFFFFFF 

POLR Pages 

3FFFFFFF 

t +- r 
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Image-Specific 
1 cl~e. .-n1p l c.. ·r• f/N~1t, CY. t \~ 

Process Specific 

Static ~p(?lf. 

Pl VIRTUAL ADDRESS SPACE 

CLI Syr:nbol Table l/o · .£; 

CLI Image 

Per Process Common Area U!:iff(. 

L-----------------------------------~ 

/o<Lo.f /tt.lcb·<r.l 'i.yt« /:;o/.j 

tl"' 2 C; :~ t'ii,."' §:~,.,it" h<J IS 

a TL $;5..~ -, c ()J'h .. 11•,c•,.,J 

(. 'J: ec:/ fv1"'.. C,e;, IH h~c Jl,i 

LJpN:al, Per Process Common Area .~1 Lr,.e~<t <5 -e"'J\_ ·e: ;;>h·/;··{.,,; 

I r· 1-.--------------------------"'"'I d-t:ih f t 0 
VCh 

0 J Y'fb:::. 1'§ I/(, 1 f#, r• ft) !'I ;••"I ,6' 11 

Process 1/0 Segment 
r·c:: S\,- s ~::~~·.; 
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.TITLE COHHON1 

.PSECT DATA.NOEXE 

Deaonstrate Pl coaaon area use 

u 
~ESSAGE: 

.ASCID /Pl coa•on strin~/ 
~ODE: .LONG 0 

LOS: 

.ENTRY COMHON1• 

PUSHAL MESSAGE 
CALLS •1,G-LIBSPUT_COHHON 
BLBC R0,10$ 
RET 

HOVL 
PUSHL 
CALLS 

.END 

RO.CODE 
CODE 
•1,G-LIBSSTOP 

COHHON1 

;co••on area strins 
;storase for errors 

;Null entry •ask 

;Push arSu•ent on stack 
;write strins to Pl com•on 
;check status 

;coPY error code 
;Put error code on stack 
;Bo•b with messases 

.TITLE COHHON2 Prosram to read Pl common area 

U .PSECT DATA,.NOEXE 
iESSAGE_DESC: 

.BLKW 1 

.BYTE 14,.~ 

.ADDRESS 
iESSAGE_BUF: 

.BLKB 
:ODE: 

tos: 

u 

.LONG 

.PSECT 

.ENTRY 

PUSHAQ 
CALLS 
BLBC 

PUSHACl 
CALLS 
BLBC 
RET 

HOVL 
PUSHL 
CALLS 

.END 

t.RUN COMMON1 
~RUN COMMON2 

HESSAGE_BUF 

252 
0 

CODE,EXE,NOWRT,SHR 
COMMON2• -H<> 

HESSAGE_DESC 
•1,G-LIB$GET_COHMON 
R0,10$ 

HESSAGE_DESC 
•1,G-LIBSPUT-OUTPUT 
R0,10$ 

RO.CODE 
CODE 
•1,G-LIBSSTOP 

COMHON2 

P1 common strins 
s 

;Len~th fills at run time 
;TYPe=text Class=d~namic 

;Buf~er ~or Pl strins 
;storase for error messases 

;Null entr~ mask 

;Push descriptor for strins 
;Get Pl strins and lensth 
;check status 

;Push descriPtor for return 
;DisPlaY Pl common strins 
;check status 
;Finished 

;storase for error messase 
;Push error value 
;Bomb with error messa~es 



Pl VIRTUAL ADDRESS SPACE 

tf~ pet~!< Lo~ l cq I ;v'o ,.,,,~ \ ( Ptoa;.s) 

Process Allocation Region 

Ch,;,'f1 z'7 :r_:_D.S/\"°\ 

Generic CLI Data Pages 

t~~;{.gActivator Scratch Pages 

It 

Debugger Context o.t::X'~:~T $. 

Vectors for, Messages and/Usar,•Written System. Services. 

j, pcc~R.- Image Header Buffer 
v 

Kernel Stack 

Executive Stack 

Supervisor Stack 

System Service Vectors 

P 1 Pointer Page 

Debugger Symbol Table 
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S0 VIRTUAL ADDRESS SPACE 
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EXECUTIVE CODE 
& DATA 
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DAT A STRUCTURES 

INTERRUPT SERVICE ROUTINES 

DRIVERS 
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_.. STACK USED WHEN 
INTERRUPTS OCCUR 

~~ 
TABLE FOR VECTORING 
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SERVICE ROUTINES 

.S~S.Tt.M c.,.,, ll "fb L I, I or . .t? 

PNfJ 
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P:lB-.. ~,, STORAGE FOR 
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r LOCATIONS OF VALID 
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_ TO LOCATE GLOBAL SECTIONS 

~ 
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S0 SPACE 

A -· I~ let yot/T 
/fl 

JOB 
U INFORMATION 

BLOCK 
(JIB) 

[A~ CB) 

-.o fl)o. .r-6r e().c.it\ 
I l\'ll'A,t."' ~~ {" : f, i,.--~ ~· 

~t J'!.-f3 D .EF 

u 

DATA STRUCTURES SUMMARY OVERVIEW 

SOFTWARE 
PROCESS 
CONTROL 

BLOCK 
(PCB) 

Qt) {B) 

Psr 

PO PAGE 
TABLE 

~ 
t 

P1 PAGE 
TABLE 

PROCESS 
HEADER (PHO) 

/Ht(cJWll,'f'L 

c. e"' <" 'f'f?,.,,1)( r 

.............. ____ -' 
HARDWARE 

PROCESS 
CONTROL 

BLOEA-~ 
J,,.,/!",{!' J) .. j~ _;,:,'. 

~r<-4 &.- - -, -



u 

Q...-f t lo 0-YL 

SOFTWARE 
PROCESS CONTROL 

BLOCK (PCB) 

-
~ 

STATE QUEUE FORWARD LINK : 

:STATE QUEUE BACKWARD LINK 

I TYPE .1 SIZE~ 

SCHEDULING 

~ 
INFORMATION 

. 

RESOURCES 

~E~·f!/ pct 
(\c~ 

cr:e POINTERS TO 
OTHER DATA 

Let--'- STRUCTURES 
~Q. 

LISTHEAOS 

NAMES & PRIVlLEGES 

--

~l 

( -IJ. 

hc,n 
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PROCESS PRIVILEGES 

SAVED REGISTERS 

& 

WORKING SET LIST 

USED TO LOCATE IMAGE 
.. ,., .... ., ... ::;> SECTIONS IN IMAGE FILES 

·,,/ f fJ) 

I
. VIRTUAL TO PHYSICAL 

. _ ADDRESS MAPPING 

L.__ _____ P_~------------
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RETIATIONSHTP OF HARDWARE PCB AND PHD 

Process Header / 

/ 
PRS_PCBB 

-- - - - -- -· ---- Hardware Process 
Control Blocks Hardware PCB -------- , • General Registers 

• Working Set List \ •PC, PSL 

• Process Section 
Table 

\ • Per Process 
\ Stack Pointers 

\ 

• Accounting Info 
\ •Memory 
\ Management 
\ Registers 

'.. • ASTLVL 
~'---------------~ PO Page Table (Hardware Context} 

(Virtual 
Address Space 

Description) 

P 1 Page Table 

PHO 

lDfc-7'-X 
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HARDWARE PROCESS CONTROL BLOCK 
Jc~, 

ii PR$ PCBB -
ST ACK POINTERS A 

< .._,,;) 

\)' 

'#} 'h' tl) I J ,, Ifµ, """ ;< 
'\ "-·!i)•• ,\,.. 

GENERAL PURPOSE 
. REGISTERS 

OTHER REGISTERS 

STATUS INFORMATION 

p~t;( 

MEMORY MANAGEMENT r~ ~1 ,:. t?. 
REGISTERS 

~, 7-
~' . .lu/ 

""""'ti'_.. 

, 

u 
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SYSTEM COMPONENTS 

OBJECTIVES u 
* for each selected component, describe: 

o primary function 

o implementation 

o access mocfle 

o which address space it resides in 

* methoos of communication with each component 

READINGS 

* IDSM Chapter 1 1 16,20,27 

u 



HARDWARE CLO~K INTERRUPT 

Process A Process B Process C 

Per Process 
Sp•c• 

Process 
Context 

System 
Space 

Process 
Context 

System 
Space 

/ , System 
U Context 

SWAPPER 

DEVICE 
DRIVER 

HAADW ARE CLOCK 
IPL 2• 

/o rrt·-S 

J 1, -re( 

tRUi o~vierfYl\ti 

DE~tCE TIMEOUT @ 
JSB 
IPL 20·23 , 

tr: r r 

~ u txiA.:f.c:_ -:~ y s·;·p, n/ T ;,.", £ ( ..,. f 0 rr. 0 
'£Kt.$ G· ~ ""· ~: tr1 ~';.''1/t, f 

u pc/c:/t.e p'f'!,,,..i/'h r ((.'r;c-.. ·r r)tr:>c.e.r;.s 

( C 1<:: by !O/v-.$.) 

~ 
..,.,11".,.1_ -,-""; 
Lr, .. :-._µ:;., u 

Che C /<, It r~·",f-r-

' •-.d':: ··, 

-14-

LPL-,;_ Z.. 

USER 
PROGRAM 

CONTEXT SWITCH 
REI 
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SOFTWARE TIMER INTERRUPT 

Process A 

Per Process 
Space 

Process 
Context 

System 
Space 

Process 
Context 

System 
Space 

System 
Context 

J"CSl'r\ 

C1 
s 

SWAPPER 

DEVtCE 
DRIVER 

HARDWARE CLOCK 

C-,"1 
l)) 

IPL 2C 

G) • 

Process B 

ERROR 
LOGGER 

DEVICE TIMEOUT 
JSB 
IPL 20·23 

CLOCK 
INTERRUPT 

SERVICE 
ROUTINE ® 

' 7 l rn 

_ (leS.Q.. T Q V etl' 7 Vh'"' 

_ f'j {) h.l ~: cc(/ 

> 

,"; "e~'J ; r, e /! 
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Process C 

,. 

@ 

COH'TEXT SWITCH 
REI 

@ 



Process A 

Per Process 
Space 

Process 
Context 

System 
Space 

Process 
Context 

System 
( . Space 
\ J s ,,,_,, ystem 

Context 

c~, 11 

u 

.::t bSAz\ 

LJ 
' 

SWAPPER 

DEVICE 
DRIVER 

ERROR LOGGER 

Process B 

DEVtCE TIMEOUT 
JSB 
IPL 20·23 

.. ,.. 

@ 

Process C 

USER 
PROGRAM 

CONTEXT SWITCH 
AEI 
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Per Process 
- Space 
Process 

Context 

Process A 

USER 
l)ROGRAM A 

rx~f( f) '~") 

System 
Space 

Process 
Context 

System 
Space 

System 
Context 

o.A/ 

!(O COMPLETION 

( 

PAGER 

Process B 

USER 
PROGRAM 8 

@ 

/ts.,) 
' 

!,:<,"/ J 

REPORT 
SYSTEM 
EVENT 

I -~ _} .. \ f; 
~· ; c fl \?, f.j-' . ; 

Process C 

SWAPPER 
CODE 

'. ~ ,- ("\' 
:, . ·~ 
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Per Process 
Space 

Process 
Context 

System 
Space 

Process 
Context 

System 
Space 

System 
Context 

Process A 

USER 
PROGRAM A 

TRANSLATION 
NOT VALID 
FAULT 

(j) 

1/0 
REQUEST 

® 
1/0 COMP1£ETION 

Process B 

USER 
PROGRAM I 

@ 
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f" 

REPORT 
SYSTEM 
EVENT 

Process C 

SWAPPER 
CODE 

SCHEOUUER 
INTERRUPT 

SERVICE 
ROUTINE 



u SYSTEM :i;;VENT REPORTING 

Process A Process B 

Per Process 
Space 

Process 
Context 

USER 
PROGRAM A 

System 
Space 

Process 
Context 

PAGER 

USystem 
Space 

System 
Context 

iJ Se1 :trh (2-

Q .c 
.<£ QT0~1) 

d ~ (_ £,.._\ 
~ ,:. '~ ~.J 

t:. 1 c ! ·~~ J f~J, 

t t!Jer·t;v,I 
$ ~:. 1•] ~1 

.t .. '.)€ T f ,'= 

j;,[,..._.,f4f:-.C 

u 

er 

TIMER 
1/0 COMPLETION 

SET EVf NT FLAG 
WAKE 
RESUME 

(j) REPORT 
SYSTEM 
EVENT 

Process C 

SCHEDULER 
INTERRUPT 

SERVtCE 
ROUTINE 
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Per Process 
Space 

Process 
Context 

System 
Space 

Process 
Context 

U System 
Space 

System 
Context 

(f(Ja;J) 
IGE'T 

RMS DATA TRANSFER 

Process A 

SOtO 
SYSTEM 
SERVICE 
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u ACCESSING DISK AND TAP.E VIA AN ACP 

Per Process 
Space 

Process 
Context 

System 
Space 

Process 
Context 

System 
Space 

System 
Context 

lf7\ 
~ 

C~"'' L . {Jq SS 

Jv /1/.er ~ 

t V/t'-~S 
Jr~f 

\ / r 8 \,/\,J ..._, 

Process A 

1010 
SYSTEM 
SERVICE 

-r/..o.r.J 
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Per Process 
Space 

Process 
Context 

I 
System 

Space 
Process 
: Context 

System 
, Space 
System 

Context 

QIO SEQUENCE 

FORK 
DISPATCH 

COOE 

Process 

lltL: IO,_ 11 

If 11 
LI \);'!C 
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Per Process 
Space 

Process 
Context 

System 
Space 

Process 
Context 

System 
Space 

System 
Context 

FORK 
DISPATCH 

CODE 

Process 

•l. o-. 11 

® ~~, t.. tl bJ-t?.. .1' n r{' v l cyJtS 

_ w f1.r. r:.;P<:..N 

v~ on R. r A' e "1,h ~ c: 13 . C 
1'0 .:L S{L (?=-1,1.efn,1,f/ Sen\:~~ 

(/). R E~Q corr ... 

Ov 
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INTERRUPT 
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CODE 

Of VICE 
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TERMINAL INPUT 
I 
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,u .TITLE NEWPROC 
External sw•bols 

Prosra• to create a Process with DCL 

SIODEF 
SPRCDEF 

.PSECT DATA.NOEXE 
.HAGE: .ASCID /SYSSSYSTEH:LOGINOUT.EXE/ f Iaa~e to run 
!AHE: .ASCID /SON_OF_PHIL/ ;Na•e of subprocess 
'T: .ASCID /SYSSOUTPUT/ fOutPut ~or subProce 
"ERH_DESC: 

.WORD S 
.BYTE 14•1 
.ADDRESS TERH 

"ERH: • BLKB 5 
'ROHPT: .ASCII /Ent.er na•e of terminal to be used: / 
'ROHPT_LEN=.-PROHPT 
LAG: .LONG PRC$V_LOGIN ;Flas set on creat.~~ 
HAN: .WORD 0 

0$! 

u 

Code 

.PSECT CODE,EXE,NOWRT,SHR 

.ENTRY NEWPROC• -H<> 
$ASSIGN_S DEVNAH=TT.CHAN=CHAN ;Get channel ~or 1/0 

;check status BLBC R0.10$ 
SOIQW_S 

BLBC R0110$ 
SCREPRC.._S 

BLBC R0,10$ 
RET 

PUSHL RO 

CHAN=CHAN•­
FUNC=•IO$_READPROHPT.­
P1=TERM•P2=t:5,­
P5=4PROMPT.P6=4PROHPT_LEN 

;check 
IMAGE=IHAGE,INPUT=TERH-_DESC,­
OUTPUT=TERH_DESC,PRCNAH=NAHE•­
BASPRI=•4•STSFLG=FLAG 

;010 'for t.er 
status 

;check status 

CALLS t:1,G-LIB$STOP •Bomb with messa~es 
RET 

.END NEWPROC 



.TITLE TERHHBX Prosraa that uses termination •ailbo 

; u External sY•bols 
; 

SACCDEF 
SDVIDEF 
SIODEF 

.PSECT DATA,NOEXE 
~cc_BUF: 

.BLKB 84 
:tEV_BUF: 

.WORD 4 

.WORD DVIS-UNIT 

.ADDRESS HBX_NUHBER 

.LONG 0 

.LONG 0 
1BX_NUHBER: 

.WORD 
"AME: • ASCID 
:HAN: .WORD 
[HAGE: .ASCID 
:·ID: .LONG 
;pu_TIHE: 

.LONG 
:pu_cNv: 

0 
/Mailbox/ 
0 
/SUBPROG2.EXE/ 
0 

0 

.WORD B 
/ .BYTE 14,1 
U .ADDRESS CPU_ASCII 

:PU_OUTPUT: 
.WORD STRING2_LEN + 8 
.BYTE 14~1 
.ADIIRESS STRING2 

>TRING2: 

;List ~or SGETDVI in~or•atio 

;stora~e ~or mbx nuaber 
;Termination aailbox name 
;storase ~or channel number 
;I~ase to run in subprocess 
;storase 'for PID number 

;storase ~or CPU time used 

;Descriptor ~or CPU cnY. 

.ASCII /C~U time ~or subprocess was / 
>TRING2_LEN=.-STRING2 
;pu_ASCI I: 

:-1r1_CNV: 
.BLKB B ;stora~e 'for CPU output 

.WORD 8 

.BYTE 14,1 

.ADDRESS PID_ASCII ;DescriPtor ~or PID cnv. 
:-1 D_OUTPUT: 

>TRING1: 

.WORD STRINGl_LEN + B 

.BYTE 14•1 

.ADDRESS STRINGl 

.ASCII /PID o'f subprocess was / 
>TRING1_LEN=.-STRING1 
:-1D_ASCII: 

.BLKB B ;stora~e ~or P1D output 



; 

u 

LO$: 

Code 

.PSECT CODE.EXE.NOWRT•SHR 

.ENTRY TERHHBXw -H<> 
SCREHBX_S CHAN=CHAN•-

LOGNAH=NAHE ;create •ailbox 
BLBC R0.5$ fCheck status 
SGETDVI_S CHAN=CHAN•-

ITHLST=DEV_BUF ;Get •bx unit nu•ber 
BLBC RO.SS fCheck status 
SCREPRC_S IHAGE=IHAGE•-

BASPRI=•4• 
HBXUNT=HBX_NUHBER fCreate subProc. 

BLBC ROr5$ fCheck status 
SQIQW_S CHAN=CHAN•-

FUNC=•IOS_READVBLK•­
Pl=ACC-BUF.-
P2=•84 ;Read mailbox 

BLBC ROr5$ f Check status 
BLBS ROr6$ 

PUSHL 
CALLS 
RET 

HOVL 
HOVL 
PUSHAL 
PUSHAL 
CALLS 
BLBC 
PUSHAL 
CALLS 
BLBC 
PUSHAL 
PUSHAL 
CALLS 
BLBC 
f'USHAL 
CALLS 
BLBC 
RET 

PUSHL 
CALLS 
RET 

.END 

RO 
•1rG-LIBSSTOP fExit with errors 

ACC_BUF+ACC$L_PID•PID 
ACC_BUF+ACC$L_CPUTIHrCPU_TIHE 
PID_CNV 

f Get PID n•.Jmber 
fGet CPU tin1e 

PID 
•2·G-oTS$CVT_L_Tz 
ROr10$ 
PID_OUTPUT 
•trG-LIBSPUT_OUTPUT 
ROr10$ 
CPU_CNV 
CPU_TIHE 
•2,a-oTSSCVT_L_TI 
R0.10$ 
CPU-OUTPUT 
•1·6-LIBSPUT_OUTPUT 
R0.10$ 

RO 
•trG-LIBSSTOP 

TERMMBX 

;convert PID to ASCII 

;nescriPtor ~or outPut 
;And disPlaY it 

f DescriPtor 
;storase 
;convert CPU to ASCII 

f DescriPtor ~or outPut 
fAr-1d disPlaY it 

f All ~inished 

;put error code on stack 
;And exit with messases 



u 

( : 
t.._..,/ 

$SUBMIT A ~ 

BATCH JOBS 
A.COM 

"JOB 
:NtTIATOR" 

BATCH 
JOB 

IMAGE 

~ 11v-p rr.Bf t 
._. ___ 0_1 __ ... [3 .. --.' ----© 

PROCESS JOB CONTROLLER J_ - -
BATCH PROCESS 

j_ -



r 
I . 

\_) 

u 

.u 

SERVICE ROUTINE 

- -

I 
I 

-I 
·I . 

©I 

J_ 

CARD INPUT 

JOB CONTROLLER PROCESS 
J_ - -- - -

-26-



u 

u 

-

CD 

PROCESS J_ - -
Sl~ftF!--/~ve I) e 

·r ~f rnBr: 

PRINT JOBS 

-

A. LIS 

''SYMBIONT 
MANAGER" 

~ I 

JOB CONT.ROLLER J_ - - - -
/:Jr1;\ ·r $ Y' 111 8 lft)~/ r 

I 

-27-

LINE PRINTER 

PRINT 
SYMBIONT 

@ 

SYMBIONT 

-



u 

u 

PER PROCESS 
SPACE 
PROCESS 
CONTEXT 

SYSTEM 
SPACE 
PROCESS 
CONTEXT 

SYSTEM 
SPACE 
SYSTEM 
CONTEXT 

ERROR LOGGER 

Process A 

OP COM 

Process B 

oP1 f ''"'ex 
S 't S:b' L~_ ofe tr.8 k 
( A-d~f v ~cc;) 

-28-

. . 

Process C 

3 

ERROR 
MESSAGE 
auFFER 

01VtC£ ERROR 

4 12 



u 

PER PROCESS SPACE 
PROCESS 
CONTEXT 

SYSTEM 
SPACE 
PROCESS 
CONTEXT 

SYSTEM 
SPACE 
SYSTEM 

/ ",CONTEXT u 

u 

Process A 

, 

Process B 

-29-

Process C 

3 

!RROA 
MESSAGE 
IUFFER 

OEY!Cl UtROA 4 ,, 

·--. 



VAX/VHS OPERATING SYSTEH INTERNALS 

PROGRAMMING LAB EXERCISES 

u 



u 
NOTE: The labs Presented with the OSI course have been develoPed 

b~ instructors in Rollins Headows and Santa Clara training 
facilities. It was felt that the coverase of the aaterial 
in the OSI course would be co•Ple•ented b~ students 
writing code to access some of the data structures Presented 
durins the week. It is hoPed that this techniaue will sive 
the student a better •reel• for the •aterial ~overed. 

Solutions have been Provided for each lab. Find the lab 
; Problems that interest ~ou and attack them. 

You will find the lab Problems •broken up• in each da~ 
b~ difficult~ criterion; •eas~·, •aedium•, or •difficult•. 
You should atte11·Pt to Pe rfo r11 the • eas~ • or • 11edium,• 
labs for each da~. 

Note that for each Problem' two solutions are Provided; 
(1) a •temPlate• containins the comPlete solution EXCEPT 
for the kernel/elevated IPL code; and <2> a full~ complete 
solution. This strateg~ Provides ~ou with the choice of 
comPletins the template and runnins it' and/or write 
the code from scratch. 

As a matter of courtesw to sour srouP and others to follow' 
Please do not modif~ an~ of the files in [INTERNALS ••• J. 
As sou Prosress to each lab, cops the file<s> into sour 
[QSinJ director~. 

Since we do not have a lot of lab tiae, use ~our time wisel~ 
to set a feel for the swstem. Do not be afraid to crash 
the s~stem, but anal~ze the crash dumP if sou do crash it. 

Good luck 

ADDENDUM 

We have tried to interface high level lansuases to the lab 
Problems. In the director~ CINTERNALS.HIGHLEVELJ, sou will 
find the lab Problems •redone•, b~ combinins FORTRAN and 
MACRO. The Problems are named to correspond with the Preble~ 
n•Jmbe r ( e>·,an1P 1 e: P robl e11 1 LAB!. FOR C mai ra code> LAB 1 •MAR 
<subroutine>>. Note that while we haven't done all of the 
labs set, sou ma~ wish to look at some of these Prosrams 
fo_r future reference/ideas. 



u 

:ASY 

1ED I U ti 

2> 
j 

MONDAY - TUESDAY 

Write a Privileged Program to outPutr and OPtionall~ to 
chanSer wour ACCOUNT NAME <Hint: account naee is stored 
in ~our Pl sPace>. 

Solutions: [INTERNALS.HONTUESJACCNTTEHP.HAR CtemPlate> 
CINTERNALS.HONTUESJACCOUNT.HAR (~omPlete> 

Write a Privilesed Prosram to outPut the addresses of 
~our PCB and PHD. 

Sol•Jtions: CINTERNALS.HONTUESJPCBTEHP.HAR 
[INTERNALS.MONTUESJPCB.HAR 

<template) 
CcomPlete) 

3) Write a Privilesed Prosrani to outPut the contents of 
~our PCB and JIB <use a HEX lonsword dump format>. 

Solutions: tINTERNALS.HONTUESJPCBJIBTMP.MAR <template> 
tINTERNALS.HONTUESJPCBJIB.HAR CcomPlete> 

4) Write a Privilesed shareable imase <user-written s~stem, 
service> r to return the contents of the s~stem, Identification 
Resister. 

HFFICUL T 

u 

u 

Sol•Jtians: Usin~ the temPlate in 
[INTERNALS.MONTUESJ:USSDISP.MAR 

USSTEST.HAR 

CINTERNALS.HONTUESJLAB4.HAR 
CINTERNALS.MONTUESJLAB4TEST.MAR 

(NOTE: due ta the nature of this Problem r NO ten1Plate is 
is Provided; onl~ the COMPLETE solutions>. 

<Hint for 14! Cop~ CINTERNALS.MONTUESJUSS*•* to director~. 
Edit USSDISP.MAR to include service call. 
Assemble USSDISP.MAR. 
Use USSLNK.COM to link dispatcher/service code. 
Edit USSTEST.MAR. 
Assemble USSTEST.MAR. 
Cop~ USS.EXE ta SYS$SHARE. 
INSTALL SYS$SHARE:uss.EXE/SHARE/PROTECT 
Use USSTSTLNK.COM to link test code with 

~o•Jr s~sten1 service. 



+TITLE ACCNTTEHP 
.. • •u .LIBRARY /HARSEXTRA:HACROLIB/ 

·r;~<PSECT NONSHARED-DATA PIC.NOEXE.LONG 

HESS1: ,_.;:ASCID 
PROHPTi ~~~SCXD 
ACC-NAttEf. __ 

/Account naae: / 
/Enter account naae <1-B> 'characters: / 

f DescriPt.or 'for 
-;.~-)~MORD B f account name 

-· .• BYTE 14•1 
.ADDRESS ACC-BUF 

ACC_BUF: 
.BLKB B 

ARG_LIST: ;Arsument list 
;for CHMK routines .LONG 1 

.ADDRESS 
BUFFER: .WORD 80 

.BYTE 14•1 
.ADDRESS BUF 

f DescriPt.or for 
f st.rins concat.s 

BUF: .BLKB BO 
LENGTH: .BLKW 1 ;st.erase for Prompt 

u 

10s: 

20s: 

u 

.PSECT CODE PIC,SHR.NOWRT.LONG 

.ENTRY ACCNTTEHP• -H<> 
$CHKRNL_S rout.in=10$,-

arslst.=ARG_LIST 

CONCAT2 BUFFERrHESS1rACC_NAHE ;Put. st.rins t.osether 
DISPLAY BUFFER f And show it. 
PUSHAW LENGTH ;Prompt. for •new• 
PUSHAL PROMPT Paccount. name 
PUSHAL ACC_NAME 
CALLS •3rG-LIB$GET-INPUT 
CHECK-STATUS 

HOVW LENGTH.ACC_NAME fGet exact lensth 
$CMKRNL_S rout.in=20S.- iAnd chanse it 

arSlst=ARG_LIST 

RET 

I 
.WORD 

J;Get account. name 
;successful status 

--------~--~~~~~----~~~~--~~--RE T 

.WORD 0 

[ )
;chanse name 
;successful stat.us 

------.....-------~----~--~--~------------- ' RET 

.END ACCNTTEMP 



•******************************************************************* ; Prasraa naae: PCBTEHP 01/04/83 U 1.0 

Aut.har: Phil Lovecchio 
Senior Educational Specialist 
Di•it.al EouiP•ent. Corporation 
Rollin• Meadows Trainin• Facilitw 

; Function: Get PCB and PHD addresses ~ar Process 
' .fa. ; Privileses: CHKRNL 

InPuts: None 
; 

Outputs: PCB and PHD addresses 

; 
; 
; 

Side ef'f'ects: HoPe'f"ullY none 

;******************************************************************* ; 
.TITLE PCBTEHP List addresses of' PCB and PHD 
.PSECT DATA•NOEXE 

iProsram to list. out the addresses of' the PCB and PHD. Nate 
;the use of conversion routines and run-time librar~ routines 
;in t.he code 
; 

;************************************************************** ; 
~External s~mbols 

SPCBDEF 
; 
;Generate values f'or PCB address 
; 
r'CB_VAL:: 

.LONG 
~HD-VAL:: 

.LONG 
=·cB_OUTPUT: 

.WORD PCB_LEN + B 

STRING1: 

.BYTE 14•1 
.ADDRESS STRING1 

.ASCII /Address of' PCB is: / 
PCB_LEN=.-STRING1 
F'CB_ASC I I: 

.BLKB 
PCB_CNV_DESC: 

B 

.WORD B 
.BYTE 14•1 
.ADDRESS PCB-ASCII 

f Value of' PCB address 

;value of' PHD address 

f DescriPtor for output. 
f Lenst.h ~s header Plus B 
iTYPe=t.ext. Class=scalar 

;Header for PCB address 

;ASCII PCB address 

;conversion descriPt.or 
;Eisht characters 
f T~Pe=text Class=scalar 

•******************************************************************~ ; 
;Generate same values for PHD address 
; 
F·r1 LOUTPUT: 

\_; .WORD PHD_LEN + 8 
.BYTE 14•1 
.ADDRESS STRING2 

STRING2: 
.ASCII /Address of PHD is: / 

PHD_LEN=.-STRING2 

JDescriPtor for PHD out.Put 
JLenst.h is header Plus 8 
f T~Pe=text C1ass=scalar 

;Header for PHD outPut 



u 

PHD-ASCI :i: .: ··- --... ~ ----- -- .. ·-. ------ -·- ... -- ·- -- --- -· --·-· .. 
.BLKB B 

. ·- . ... .. -·· ----~ - . -·~ .. ~. - ~··: __ --4 -~- ... 
;ASCII PHD address 
;Haxi•u• is ei•ht characters 
;conversion descriptor PHD-CNV-DESC: 

; 
;code 
; 

10$: 

20$! 

+:WORD B 
.:BYTE 14• 1 
.ADDRESS PHD-ASCII 

+PSECT CODE•EXE•NOWRT.SHR 
.ENTRY PCBTEHP• -H<> 
SCHKRNL_S ROUTIN=10S 
BLBC 
PUSH AL 
PUSHAL 
CALLS 
BLBC 
PUSH AL 
CALLS 
BLBC 
PUSH AL 
PUS HAL 
CALLS 
BLBC 
PUSH AL 
CALLS 
BLBC 
RET 

R0.20S 
PCB_CNV_DESC 
PCB_ VAL 
.2.a-oTSSCVT_L_TZ 
Ro.2os 
PCB_OUTPUT 
•1·6-LIBSPUT_OUTPUT 
Ro.2os 
PHD_CNV_DESC 
PHD_VAL 
·.2.a-oTSSCVT_L_Tz 
R0.20$ 
PHD_OUTPUT 
•1•6-LIBSPUT_OUTPUT 
Ro.2os 

f T~Pe=text Class=scalar 

;chan!ie •ode 
f Check for errors 
•Descriptor for conversion 
;value to be converted 
;convert hex to ASCII 
;check for errors 
;output for PCB address 
rDisPlaY it 
;Check for errors 
;Descriptor to ~et conversio 
;value to be converted 
f Convert hex to ASCII 
;check ~or errors 
;output for PHD address 
;DisPlaY it 
;check for errors 
f All done 

r~
,WORD 0 ;PCB address is in R4 
~~~~-~-------------~J;Get PCB address 

. f Offset to !iet PHD 
"!!!!!R~E~T=-------------------- ; Back to ll'lain code 

PUSHL 
CALLS 
RET 

.END 

RO 
:11.G-LIBSSTOP 

PCBTEHP 

;Get error code for routine 
;Bomb with error messa~e 
;Exit with status 



~******************************************************************* • 
r Prosram name: PCBJIBTHP 
; 
; 
; 
; L) 
; 
; 
; 
; 

; 
; 
; 

; 

; 

Author: 

Function: 

Privileses: 

InPut: 

Outputs: 

Side e'ffects: 

Phil Lovecchio 
Senior Educational SPecialist 
Disital EouiP•ent Corporation 
Rollins Meadows Trainins Facility 

List out contents of PCB and JIB for Process 

CHKRNL 

None 

Contents of PCB and JIB 

None as known 

~******************************************************************* ; 
.TITLE PCBJIBTHP List contents of PCB and JIB 
.PSECT DATA.NOEXE•WRT.NOSHR 

;Prosram to list out the contents of the PCB and JIB. Note the 
~use of conversion and run-time library outPut routines. 
'************************************************************** 
:External s~mbols 

SP CB DEF 
$JIBDEF 

; , ' 

'~erate values 'for PCB address 
; 
=·cs_ VALUES: 

.BLKB 
=-cB_ASC_DESC: 

PCB$K..;.LENGTH 

.WORD B 
.BYTE 14,1 
.ADDRESS 

=-cB_ASC_VALUE: 
PCB_ASC_VALUE 

;storase for PCB values 

;nescriPtor for PCB values 
;Size eisht bYtes •ax 
f T~Pe=text Class=scalar 

f Destination for conversion 
.BLKB B 

~**************************************************************** JIB_VALUES: ;storase for JIB values 
.BLKB JIB$K_LENGTH 

JIB-ASC_DESC: ;nescriPtor 'for JIB values 
.WORD B 
.BYTE 14•1 ;T~Pe=text Class=scalar 
.ADDRESS JIB-ASC_VALUE 

JIB_ASC_VALUE: ;Destination 'for conversion 
.9LKB B 

~****************************************************************** )CB_VAL: iBinarw value of PCB address 
.LONG 

JIB_VAL: iBinarw value of JIB address 
.LONG 

; *(_:~******************************************~*******************~* =·~OUTPUT: _ ;nescriPtor f"or outPut strin 
.WORD PCB_LEN + 8 ;Lensth is header P1us 8 
.BYTE 14•1 ;TYPe=text Class=scalar 
.ADDRESS STRINGl 

iTRING1: 
.ASCI7 /Address of PCB is: / ;Header 'for PC~ address outP .... ,. ..... -·. 



PCB-LE~~~~STRING1 

PCB-ASCII: fASCII PCB address 
.BLKB 8 

PCB_CNV_DESC: fConversion descriPt.or 
.WORD B JHaxi•u• of t.en characters 
.BYTE 14•1 fTwPe=t.ext Class=scalar 

r ~ .ADDRESS PCB-ASCII 

... u**************************************************************** .. , 
iGenerat.e saae values ~or JIB address 
; 
JIB-OUTPUT: 

.~ORD JIB-LEN + 8 
.BYTE 14•1 
.ADDRESS STRING2 

STRING2: t 
.ASCII /Address of JIB is: / 

JIB-LEN=.-STRING2 
JIB-ASCII: 

.BLKB S 
JIB_CNV_DESC: 

STRING3: 

.WORD 8 
.BYTE 14•1 
.ADDRESS JIB-ASCII 

.ASCID /Contents of PCB/ 
STRING4: 

; 
;code 
; 

u 

; 

.ASCID /Contents of JIB/ 

.PSECT CODE.EXE.NOWRT.SHR 
.ENTRY PCBJIBTHP• -H<> 
SCMKRNL_S ROUTIN=10$ 
PUSHAL PCB-CNV_DESC 
PUSHAL PCB-VAL 
CALLS •2.a-oTSSCVT_L_TZ 
PUSHAL PCB-OUTPUT 
CALLS •1,G-LIBSPUT_OUTPUT 

•DescriPt.ar ~or JIB output 
f Len•th is header Plus e 
•TwPe=t.ex~ Class=scalar 

f Header for JIB outPut 

;ASCII JIB address 

;conversion descriPtor 

f TwPe=t.ext Class=scalar 

;Header for PCB outPut 

;Header for JIB out.Put 

;pee address is in R4 
;nescriPtor for conversion 
;value to be converted 
f Convert hex to ASCII 
f Out.Put for PCB address 
fDisPla~ it. 

;use autoincrement to convert and disPla~ PCB values 

5$: 

; 

HOVL 
HO VAL 
PUSHAL 
CALLS 
PUSHAL 
PUSHAL 
CALLS 
PUS HAL 
CALLS 
SO BG TR 

4PCB$K_LENGTH/4,R3 
PCB_VALUES.R2 
STRING3 
•t·G-LIBSPUT_OUTPUT 
PCB_ASC_DESC 
<R2>+ 
•2,G-OTS•CVT_L~TZ 

PCB-ASC_DESC 
•l·G-LIBSPUT_OUTPUT 
R3.5S 

iNow do the same for the JIB 
; 

u 
; 

PUSHAL 
PUS HAL 
CALLS 
PUSHAL 
CALLS 

JIB-CNV_DESC 
JIB-VAL 
•2~G-OTS$CVT_L_TZ 

JIB-OUTPUT 
•1~G-LIB$PUT_OUTPUT 

;counter for disPla~s 
;PCB value address 
f DescriPtor of va1ue 
;And disPlaY it 
;nescriP~or for value 
f Get. ne,xt value 
fConvert to ASCII 

;And disPla'!::I it. 
;none ? ; if so~ now JIB 

f DescriPtor for conversion 
f Value to be converted 
;convert hex t.o ASCII 

;use autoincrement to convert and disPla~ JIB values 

MOVL f Sa~e as for PCB values 



u 

10$: 

20s: 

" ; 

. CALLS : 
PUSHAL 
PUSH AL 
CALLS 
PUSHAL 
CALLS 
SOBGTR· 
RET 

{WORD 

. - ·- ''" -· - - .. - -- "" - . - - .. -
•1.G-LIBSPUT_OUTPUT 
JIB-ASC-DESC 
CR2>+ 

•2.a-oTSSCVT_L_Tz 
JIB-ASC_DESC 
•1~G-LIBSPUT_OUTPUT 
R3.6$ 

0 

f A11 done 

;pcB address in R4 

1 
; Get PCB address 

---------- ; Of'f'set to JIB address 

sizes of' PCB and JIB to set contents 

I l ;pcB va1ues 

•------------------------ ; JIB values 
RET f Back to main code 

PUSHL 
CALLS 
RET 

.END 

Ro· 
•1·6-LIBSSTOP 

PCBJIBTHP 

;Get error code f'or routine 
•Bomb with error messase 
;Exit with status 



(LP£4,) 
.TITLE USER-SYS-DISP - ExaaPle of user swstea service dispatcher 
.IDENT 'V02-000' 

******************************~********************************************* 
FUlitv: ExaaPle of User Written Svste• Services 

++ 
Abstract: 

This •odule contains an exa•Ple disPatcher for user written 
svstea services alon• with several sa•Ple services and • user 
rund·own ·exa11Ple. It is a teaPlate intend to serve as ·the s·tartin• 
Point for iaPleaentin• a Privilesed shareable i•aSe containin• vour 
own services. When used as a te•Plater the definitions and code 
forithe sa11Ple services should be reaoved. 

Overview: 

lJ 

User written svstea services are contained in Privile•ed shareable 
i•aSes that are linked into user Pro•ra• i•a•es in exactlv the 
same fashion as anv shareable iaase. The creation and installation 
of a Privilesed• shareable i•aSe is sli•htlw·different froa that 
of an ordinarv shareable i•a•e• These differences are: 

1. A vector definins the entrv Points and Providins other 
control infor•ation to the iaase activator. This vector 
is a the lowest address in an iaase section with the VEC 
attribute. 

2. The shareable i11ase is linked with the /PROTECT oPtion 
that marks all of the iaa•e sections so that thev will 
Protected and siven EXEC •ode ownership bv the iaase 
activator. 

·3. The sha~eable i•ase HUST be installed /SHARE /PROTECT 
with the INSTALL utilitv in order for the iaase activator 
to connect the Privilesed shareable i•ase to the chanse •ode 
disPatchers. 

A Privilesed shareable i•ase iaPlementins user written svstea services 
is comPrised of the followins maJor co~Ponents: 

·1. A transfer vector containinS all of the entrv Points and 
collectins the11 at the lowest virtual address in the shareable 
imase. This formalisa enables revision of the shareable 
imase without necessitatins the relinkins of i11ases that 
use it. 

2. A Privilesed Librarv· Vector in a PSECT with the VEC attribute 
that describes the entrv Points for disPatchins EXEC and 
KERNEL mode services alon~ with validation inforaation. 

·3. A disPatcher for kernel •ode service~. This code will 
be called bv the VHS chan~e aode disPatcher when it 
fails to reco~nize a kernel eode service reouest. 

·4. A disPatcher for executive mode services. This code will 
be called bv the VMS chanse •ode disPatcher when it fails 
to reco~nize an executive mode service reouest. 

s. Service routines to perform the various services. 

The first ~our components are contained in this temPlate and are 
aost easily iaPleaented in MACROr while the service routines can 



.PsEcr - ExE:·c_N"ARa,BvrE-;NOw-Rr~;e:>ee:;F>ic··- · · --~-~-- ---- -- ·----- ----·------- -- -

.BYTE NARG ; Define nu•ber of reauired ar•u•ents 

u 

.PSECT 

.WORD 

.ENDC 

.ENDH 

USER_EXEC-DISP1,BYTE,NOWRT,EXErPIC 
2+NAHE-ECASE_BASE ; Hake entry in exec •ode CASE table 

J 
DEFINE-SERVICE ; 

Eouated SY•bols 

SPHDDEF 
tPLVDEF 
tPRDEF 

; Define Process header of~sets 
; Define PLV offsets and values 
; Define Processor re•ister nu•bers 

Iniiialize counters for chan•e •ode disPatchin• codes 

ERNEL_COUNTER=O 
XEC_COUNTER=O 

Own Storase 

; Kernel code counter 
; Exec code counter 

.PSECT 
ERNEL_NARGt 

KERNEL-NARGrBYTErNOWRTrEXErPIC 
; Base of byte table containins the 
; nu~ber of reauired arsu•ents. 

.PSECT 
XEC_NARG! 

EXEC_NARG•BYTErNOWRT,EXErPIC 

• PAGE 

; Base of byte table containin~ the 
; nu•ber of reouired arsu•ents • 

.SBTTL Transfer Vector and Service Definitions 
++u--

T. 
1
use of transfer vectors to effect entrv to the user written svstea services 

enables some uPdatins of the shareable iaase containins the• without necessitatin 
a re-link of all Prosra•s that call thea. The PSECT containinns the transfer 
vector will be Positioned at the lowest virtual address in the shareable iaase 
and so lons as the transfer vector is not re-orderedr Prosra•s linked with 
one version of the shareable image will continue to work with the next. 

Thus as additional services are added to a Privileged shareable i•aser their 
definitions should be added to the end of the following list to ensure that 
Prosram~ usins Previous versions of it will not need to be re-linked. 
To comPletelY avoid relinking existins Progra•s the size of the Privileged 
shareable imase must not chanse so so111e Padding will be reauired to Provide the • - ~ .I.. • i.. - - ~I l 4 I I 9'""' d I" l"U.t + .. h 

DEFINE-SERVICE USER_GET_SIDrl•KERNEL I; Service to •et value systea 
; identification resister 

The ~ase values used to •enerate the disPatchin• codes should be ne•ative for 
user services and 111ust be chosen to avoid overlap with anY other Privileged 
shareable imase~ that will be used concurrently. Their definition is 
deferred to this Point in the asseablY to cause their use in the Precedins 
macro calls to be forward references that •uarar1tee the size of the chanse 
mode instructions to be four bytes. This satisfies an assuaPtion that is 
made by for services that have to wait and be retried. The PC for retrying 
t~~chan~e mode instruction that invokes the service is assumed to be 4 bytes IU than that saved in the· chan~e mod,e exception frame. Of co•Jrse' the partic•Jl 
service routine deter~ines whether this is Possible. 

:onE_BASE=-1024 
:OitE-BASE=-1024 

.PAGE 

; Base CHHK code value for these services 
; Base CHME code value for these services 



u 

~ __. ··~. - ..... ~- ... -- ------- - - - ~·- -- ---·-------~- -....--· - -.<Ill - -· - • .._ •• --

;G_LEN=. -MSG 
.PAGE 
.SBTTL Get SYste• ID Resister Value 

~+ 

Functional Description: 
This routine reads the content of the sYste• identification 
Processor resister and stores the resultins value at the 
specified address. 

InPut Paraaeters: 
04<AP> - Address to return identification value 
R4 - Address of current PCB 

OutPut Paraaeters: 
RO - Co•Pletion Status Code 

iNecessarY SYabols: 
SPRVDEF ; Define Privilese values 

u .ENTRY 
MOVL 

USER_GET_s1n,~M<R2,R3,R4> 

a~SCHSGL-CURPCB,R4 iGet address of PCB 
IFNPRIV 
MOVL 
IFNOWRT 
MFPR 
HOVL 
RET 

CHKRNL,ERRQR,PCBREG=R4 
4CAP>,R1 
14• <Rt h10$ 
tPRS_SID•<R1> 
tSS$_NORHAL,RO 

OS: HOVZWL tSSS_ACCVIO,RO 
RET 

RROR: HOVZWL tSS$_NOPRIV,RO 
RET 

.ENI• 

·~ 

u 

; Get address to store ti•e of day resister 
; Branch if not writable 
f Return current ti•e of daY resister 
; Set noraal comPletion status 

and return . , 
; Indicate access violation . 
' 
; Indicate no Privilese 



• ---- ·-~-'-- .. - --~-- - -·-------~.._ ........ _________ .._ ___ ,. _______ .4 __ 

.TITLE USSTEST 
Facility: Exa•Ple of User Written SYstea Services 

if+ 
Abstract: 

This •odule contains an exa•Ple of a Prosraa that invokes a saaPle 
user-written sYstea service that is contained in a Privile•ed 
shareable library. The •odule USSDISP contains the sa•Ple service 
and associated disPatchins code bein• invoked by this si•P~ test 
Pro•raa. For lab PurPosesr the •odule USSDISP is na•ed LAIJlf.HAR. 

Link Coaaand File: to be used when linkin• the test i•a•e with USS 

$ ! 
$ ! Link Co•aand file for USSTEST 
$ I 

$ LINK USSTEST/HAP/FULLrSYSfINPUT/OPTIONS 
I 
! Options file for USSTEST 

USS.EXE/SHARE 

.PSECT DATArNOEXE 
iuF: .LONG 0 ; Location to receive SID contents 

; Descriptor for conversion tUF _I1ESC: 
.WORD 8 
.BYTE 14r1 
.ADDRESS BUF_ASCII 

; TYPe=test class=scalar 

:UF _ASCII: ; Location for converted values 
.BLKB B 

( I .PAGE 
~ .SBTTL SaaPle invocation of user written syste• service 

++ 
Functional DescriPtion: 

.0$: 

( ' 
\_) 

This routine shows an invocation of the exaaPle user sYstea service that 
will read the contents of the system identification resister. 

As can be seen bY this examPler the Privilesed natu~e of the code used 
to imPlement the readins of the SID is not visible to the caller. 
For codins convenience and better maintainability, the code can be 
senerated by macros Patterned on the standard VHS system service aacros. 

.PSECT CODErEXErNOWRTrSHR 

.ENTRY USSTESTr"'H<> 
PUS HAL BUF 
CALLS tlrG~USER_GET_SID 

BLBS ROr10$ 
PUSHL RO 
CALLS t1rG"'LIB$STOP 
RET. 
PUS HAL BUF_DESC 
PUSHAL BUF 
CALLS t2,G~OTS$CVT_L_TZ 
PUSHAL BUF_DESC 
CALLS t1,G~LIB$PUT_OUTPUT 
RET 

.END USSTEST 

; 
; 
; 
; 
; .. 
' .. , .. , .. , .. , .. , .. 
' ; .. 
' 

Entr~ •ask and definition 
Location to receive id value 
Invoke routine in Privilesed library 
to set value fro• id resister 

Check status from return value 
Put error code on stack 
and disPla~ it 
And exit 
Descriptor for conversion value 
Value to be converted 
And convert it 
DescriPtor for ASCII value 
And disPlaY it 
Finished 



u 

MEDIUM 

5) 

WEDNESDAY 

Write a Privilesed Prosram to monitor the size of 
non-Pased •pool•. It should run ever~ 5 secondsr and 
broadcast a messase to all users to losout if the size 
of Pool is less than 300 * MAXPROCESSCNT. 

Sol•Jtion! CINTERNALS.WEDNESDAYJPOOLTEMP.HAR <temPlate> 
CINTERNALS.WEDNESDAYJPOOLMON.MAR <complete> 
CINTERNALS.WEDNESDAYJPOOLCTRL.HAR <runs the 

11on i tor) 

6) Modif~ Lab Problem 12 to set the PCB address for an~ 
Process on the s~stem Csiven it's PID>. 

DIFFICULT 
Solution: CINTERNALS.WEDNESDAYJGETPCBTMP.MAR CtemPlate> 

[INTERNALS. WEDNESDAYJGETPCB +MAR C co111Pl ete) 

7) Modif~ Lab Problem 13 to outPut the PCB and JIB contents 

DIFFICULT 

( 

\_) 

u 

for an~ Process on the s~stem Csiven it's PID>. 

Solution: CINTERNALS.WEDNESDAYJDMPPCBTMP.MAR <template> 
EINTERNALS.WEDNESDAYJDUMPPCB.MAR CcomPlete> 



-- - ·- ....... - - ........ - - .. ...., - ... -:-..-~·---~"------ -- -~- - - - - ~ - -·- --- ··-

•******************************************************************~ ; 

; 

~u • ; 

• . • 
; . • . • 
; 
; 
; 

; 

; 

Author: 

Function: 

P,rivi leges: 
i 

InPut: 

Out.Put: 

Other: 

Side effects: 

Phil Lovecchio 
Senior Educational SPeciali•t 
Disit..al EouiPment Corporation 
Rollin• Meadows Trainins Facility 

Add UP the size of the •pieces~ of variable 
and send out a •essase ir_size is not.. suffic 

CHKRNL 

None 

Hessage <someti•es>• and the size of pool 

Controlled by Process created by LAB4CTRL 

None 

•*************•****************************************************~ 
.TITLE POOLTEHP Non-paged Pool monitor 

;+ This Program will calculate the size of non-Pa9ed dynamic 
; memory and decide if the value is suff~cient to allow 
; continuation of user Processes. 
;-

.PSECT DATA•NOEXE 

;External s~mbols 
; 

SBRDCSTDEF 
HIN_PQOL: 

.LONG 0 
MESSAGE: 

;storage for Pool calculatic 

.ASCID /Pool is low--please los out.. !/ ;warning messa9e 
POOL_SIZE: 

.LONG O ;storase for sum 
POOL_OUTPUT: 

.WORD POOL_STRING_LEN + 8 ;Size = header + B 
.BYTE 14•1 ;TYPe=text Class=scalar 
.ADDRESS POOL_STRING 

POOL_STRING: 
.ASCII /Size of Pool is: / ;Header for Pool size messa~ 

POOL_STRING-LEN=.-POOL-STRING 
POOL-ASCII: 

.BLKB 8 ;ASCII conversion st.erase 
POOL_CNV_DESC: 

.WORD B ;size = B cha~acters max 
.BYTE 14•1 ;Type=text.. Class=scalar 
.ADDRESS POOL-ASCII 

u 



; 
; 
; 

; u 

Code 

.PSECT 
.ENTRY 

CODE•NOWRT•EXE.SHR 
PDOLTEHP• -H<> fNull ent.rY •ask 

;chanse •ode to kernel to •et at Pool values 

5$: 

I . 

LJ 

CLRL POOL-SIZE 
CLRL HIN-POOL 
$CHKRNL_S ROUTIN=10$ 
PUSHAL POOL-CNV_DESC 
PUSHAL POOL-SIZE 
CALLS •2.a-0TS$CVT_L_TI 
PUSHAL POOL-OUTPUT 
CALLS •l·G-LIBSPUT_OUTPUT 
HULL2 •300.HIN_POOL 

iGet location into memory 
JGet location ~nt.o memory 
iGet into kernel •ode 
;DescriPt.or ~or conversion 
;value to be converted 
;And convert. it 
;nescriPtor ~or out.Put 
;And disPla!::I it 
;Minimum size of Pool 

NOTE: Chanse the above value for t.estins PUrPoses 

CHPL POQL_SIZE.HIN_POOL 
BLSS SS 
SHIBER_S 
RET 
SBRDCST_S HSGBUF=HESSAGE 
SHIBER_S 
RET 
.WORD -H<RS> 

RET 

.END POOLTEHP 

;see if the!::I are eoual 
;Branch if Pool is too low 
;Hibernate till next. wake 

;Hessase to all users 
;Hibernate till next. wake 

;Kern1el routine 
;MAXPROCESSCNT 
f IPL necessar!::I to view Pool 
f Raise IPL• and set next. adc 
f First Piece of pool 
;Size of Piece and add it 
;see if value in RS is 0 
;Find next Piece if not. ea C 
;Enable ints <IPL=O> 



.TITLE POOLCDNTROL Controls Pool monitor from POOLHONIT ; 
•External symbols .. . / ' 

U $PRC DEF 
SPCBDEF 

; 
;+ Prosram to control the Pool aonit.or. A suProcess is created 
; <chanse to detached later> to run the imase every S secs. 
; comParins the value of variable pool to a calculated value. 
; I~ the size of Pool is t.oo low. a •essase will be disPla~ed 
; to all users. 
;-

IHAGE: 
NAME: 

.!PSECT 

.ASCID 
.ASCID 

DATA.NOEXE 
/PDOLHON.EXE/ 
/Pool-Honit.or/ 

iPool monit.or i•aSe 
;Name of subprocess 

BASEPRI: 
.LONG 

STATUS: .LONG 
4 
PRCSH-HIBER 
0 

;subprocess basePri 
f Hibernat.e fla!i 
;Pid of subProcess P'ID: .LONG 

; 
;Arsuments for scheduled wakeup 
; 
~ELTA: .ASCID /0 oo:oo:os.oo/ 
T.IHE: • BLKQ 1 

iSchedulins interval 
;conversion storase 

~ESSAGE: 

; 
; 

10$: 

.ASCID /Pool monitor is runnins/ ;success 111essase 

Code 

.PSECT CODE•NOWRT.EXE.SHR 
.ENTRY POOLHONCTRL• -H<> 
SBINTIH_S TIHBUF=DELTA• 

BLBC 
$CREPRC_S 

BLBC 
$SCHDWK_S 

BLBC 
PUS HAL 
CALLS 
BLBC 
RET 

PUSHL 
CALLS 

TIHADR=TIHE ;convert o.,.fset time 
R0.10$ ;check status 
PIDADR=PIDrIMAGE=IMAGE•­
PRCNAM=NAME•BASPRI=•BASEPRl•-
STSFLG=STATUS ;create the monitor 
R0.10$ ;check stat.us 
PIDADR=PID.DAYTIM=TIME•-
REPTIH=TIHE ;schedule wakeuPs 
ROr10$ ;check st.at.us 
HESS AGE 
•1•G-LIB$PUT_OUTPUT 
ROr10$ 

RO 
41·G-LIB$STOP 

;nisPlaY s•..Jccess 
; Chee.,.... stat.us 

;Get on st.ack 
;Bomb with messases 

.END POOLMONCTRL 



; 
; 

.TITLE GETPCBTHP 

External sv•bols 

SPCBDEF 
SIODEF 

.PSECT DATA•NDEXE 
TERH: .ASCID /SYSSOUTPUT/ 
CHAN: .WORD 0 
PID-DESC:~ 

.WORD 8 
•:BYTE 14r 1 
JADDRESS PID-INPUT 

PID-INPUT: 
.BLKB 8 

PID_VAL: 
.LONG 0 

PROHPT: 
.ASCII /Enter PID of Process: / 

Use s~stem values to ~et PCE 

;output for •essases 
;Channel stora!le 

;Descriptor for conversion 

;storase for PID inPut 

;stora!le for conversion 

PROMPT_LEN=.-PROHPT 
;******************************************************************~ ;values for PCB conversions 
; 
PCB_VAL: 

.LONG 
PCB-OUTPUT: 

0 

.WORD STRING~LEN + B 
.BYTE 14r1 u .ADDRESS STRING 

STRING: 
.ASCII /Address of PCB is: / 

STRING_LEN=.-STRING 
PCB_ASCII: 

.BLKB 8 
PCB_CNV_DESC: 

.WORD B 
.BYTE 14r1 
.ADDRESS PCB_ASCII 

ISTAT: .BLKQ 1 
ARGS: .LONG 1 

( \ 
V' 

.ADDRESS PID_VAL 



; 
; 

u 

2$! 

u 

$ 

u 

Code 

.PSECT CODErNOWRT.SHR•EXE 
.ENTRY GETPCBTHPr -M<> 

SASSIGN_S DEVNAH=TERH• 

SQIOW_S 

BLBS 
F!USHL 
CALLS 
RET 

HOVW 
PUSHAL 
PUSH AL 
CALLS 
BLBS 
PUSHL 
CALLS 
RET 

R0.1$ 

CHAN=CHAN ;Get I/O channel 
CHAN=CHAN• 
FUNC=•IOS_READPROHPT• 
IOSB=ISTATr 
P1=PID-INPUTrP2=•B• 
PS=•PROHPT•P6=•PROHPT_LEN 

RO 
•l•G-LIBSSTOP 

ISTAT+2,.PID-DESC 
PID_VAL 
PID_DESC 
•2·G-OTSSCVT_TZ_L 
R0.2$ 
RO 
•1.G-LIBSSTOP 

CLRL PCB_ VAL 
SCMKRNL_S . ROUTIN=lOS• ARGLST=ARGS 

BLBS 
PUSHL 
CALLS 
RET 
PUSHAL 
PUSHAL 
CALLS 
PUSHAL 
CALLS 
RET 

.WORD 

RET 

.END 

R0.5$ 
RO 
•1·G-LIB$STOP 

PCB_CNV_DESC 
PCB_ VAL 
•2,.G-OTSSCVT_L_TZ 
PGB-OUTPUT 
•1•G-LIBSPUT_OUTPUT 

-H<R2.R3.R4> 

GETPCBTHP 

;Elevate IPL 
;Get PID ~rom list 
;Get PCB address 
iMove to location 
iAllow interruPt.s 



•******************************************************************) 
; Prosiram na111e: DHPPCBTHP 

Author: Phil Lovecchio 
Senior Educational Specialist. ; Dis&it.al EouiPaent. CorPorat.ion 
Rollins& Meadows Traininsi Facility . • ; Function: List. out. contents of PCB and JIB for Proces5 ; 

; 
; 
; 
; 

Privileses: CHKRNL . 
InPut: None 

; Out.Puts: Contents of PCB and JIB 

Side ef'f'ect.s: None as known 

•******************************************************************1 ; 
.TITLE DHPPCBTHP List contents of' PCB and JIE .LIBRARY /HARSEXTRA:HACROLIB/ 
.PSECT DATA.NOEXE.WRT.NOSHR 

;Pro!iram to list. out. the contents of the PCB and JIB. Note the ;use of conversion and run-time l~brary out.Put. routines. 
•************************************************************** ; 
;External sYmbols 
•U 

; 

$PCBDEF 
$JIBDEF 
SIODEF 

Storase 'for PID 

TERM: .ASCID /~YS$0UTPUT/ 
CHAN: .WORD 0 
PID-DESC: 

.WORD 8 

.BYTE 14•1 
.ADDRESS PID-INPUT 

PID_INPUT: 
.BLKB 8 

PID-VAL: 
.LONG 0 

PROMPT: 
.ASCII /Enter PID of Process: / 

PROMPT_LEN=.-PROHPT . • 
rGenerate values for PCB address 
; 
~CB-VALUES: 

, -\ • BLKB PCB$K_LENGTH 
=-cWAsc_nEsc: 

.WORD B 

.BYTE 14•1 

.ADDRESS PCB_ASC_VALUE 
=-cB_ASC_VALUE: 

.BLKB S 

;output for messases 
;channel storase 

;nescriPtor for conversion 

;storase for PID inPut 

;storase f'or conversion 

;stora~e for PCB values 

;nescriPtor f'or PCB values 
;size eisht b~tes max 
f T~Pe=text Class=scalar 

;Destination for conversion 



;**************************************************************** JIB-VALUES: ;stora•e for JIB values .BLKB JIBSK-LENGTH 
JIB-ASC-DESC: 

U/ \ .WORD B 
·.. .BYTE 14•1 

.ADDRESS 
JIB-ASC_UALUE: 

.BLKB B 

.JIB-ASC_VALUE 

;DescriPtor for JIB values 

f TYPe=text Class=scalar 

f Destination for conversion 

;****************************************************************** PCB-VAL: ·~ ;Binary value of PCB addres~ ·.LONG 
JIB-VAL: iBinarw value of JIB addres~ 

~1-0NG 

•******************************************************************~ PCB-OUTPUT: ;DescriPtor for outPut strir 
.WORD PCB-LEN + B ;Len•th is header Plus B 
.BYTE 14•1 ;TwPe=text Class=scalar 
.ADDRESS STRING1 

STRING1: 
.ASCII /Address of PCB is: / 

PCB~LEN=.-STRINGl 
PCB-ASCII: 

.BLKB 
PCB_CNV_DESC: _ 

B 

.WORD B 
.BYTE 14•1 
.ADDRESS PCB_ASCII 

f Header for PCB address outP 

iASCII PCB address 

;conversion descriPtor 
f Haximum of ten characters 
f TYPe=text Class=scalar 

;******************************************************************~ : Goerat.e same 

JIB-OUTPUT: 

values for JIB address 

iDescriPtor for JIB output 
;Lensth is header Plus 8 

STRING2: 

.WORD JIB_LEN + B 
.BYTE 14•1 
.ADDRESS STRING2 

iTwPe=text Class=scalar 

;Header for JIB outPut 
.ASCII /~ddress of JIB is: / 

JIB-LEN=.-STRING2 
JIB-ASCII: iASCII JIB address 

.BLKB 8 
JIB-CNV_DESC: 

.WORD 8 
;conversion descriptor 

STRING3: 

STRING4: 

~RGS: 

.BYTE 14•1 

.ADDRESS JIB-ASCII 

.ASCID /Contents of PCB/ 

;T~Pe=text Class=scalar 

;Header f"or PCB out.Put 

.ASCID /Contents of JIB/ ;Header for JIB output 
.LONG 1 ;Ars list for kernel mode 
.ADDRESS PID_VAL ;For converted PID [STAT: .BLKQ 1 f IOSB for QIO 

;******************************************************************* 

u 

.PSECT CODE.EXE•NOWRT.SHR 

.ENTRY DMPPCBTHP• -H<> 
$ASSIGN_S DEVNAH=TERH• 

CHECK-STATUS 
$llIOW_S 

CHAN=CHAN ;Get I/O channel 

CHAN=CHAN• 
FUNC=•IOS-READPROMPT• 
IOSB=ISTAT• 
Pl=PID-INPUT•P2=•B• 
PS=•PROHPT.P&=•PROMPT_L~N 



u 

; 

CHECK-STATUS 
MOVW ISTAT+2,PID-DESC 
PUSHAL PID-VAL 
PUSHAL PID-DESC 
CALLS •2.s-oTSSCVT_Tz_L 
CHECK-STATUS 
CLRL PCB-VAL 
CLRL .JIB-VAL 
SCHKRNL-S ROUTIN=10S.-

ARGLST=ARGS 

PUSHAL PCB-CNV-DESC 
PUSHAL PCB-VAL 
CALLS •2.a-oTSSCVT_L_Tz 
DISPLAY PCB-OUTPUT 

;Exact lensth PID 

;convert to binar~ 

f Chanse •ode with arss 

f DescriPtor ~or conversion 
;value to be converted 
;convert. hex to ASCrI 
;output. for PCB address 

;use autoincrement to convert and disPlaY PCB values 
; 

ss: 

; 

HOVL 
ttOVAL 
DISPLAY 
PUSH AL 
PUSHAL 
CALLS 
DISPLAY 
SOBGTR 

•PCBSK_LENGTH/4,R3 
PCB_VALUES.R2 
STRING3 
PCB-ASC_DESC 
<R2>+ 
•2.a-oTSSCVT_L_TZ 
PCB-ASC_DESC 
R3.S$ 

;Now do the same for the .JIB 
; 

u 
; 

PUSHAL JIB_CNV_DESC 
PUSHAL JIB-VAL 
CALLS •2.a-oTSSCVT_L_TZ 
DISPLAY JIB-OUTPUT 

;counter for disPlays 
f PCB value address 
f DescriPtor of value 
f DescriPtor for value 
f Get next value 
;convert to ASCII 

;Done ? ; if so. now .JIB 

;DescriPtor for conversion 
;value to be converted 
;convert hex to ASCII 

f Use autoincrement to convert and disPlaY JIB values 

10s: 

; 
;use 

MOVL 
MO VAL 
DISPLAY 
PUSHAL 
PUSHAL 
CALLS 
DISPLAY 
SO BG TR 
RET 

.WORD 

•JIB$K_LENGTH/4•R3 
JIB_VALUES.R2 
STRING4 
JIB-ASC_DESC 
<R2>+ 
•2.a-oTSSCVT_L_Tz 
JIB_ASC_DESC 
R3.6$ 

0 

f Same as for PCB values 

;All done 

;Null entry mask 
;IPL to s~nch 
;Get PID value 
;use PID to set PCB 
;Move into location 
;Get JIB address 

sizes of PCB and JIB to ~et contents 

I 
MOVC3 
HOVC3 
I 
HOVL 
RET 

_run 

+sss_NQRMAL•RO 

;PCB values 
f JIB values 
;set IPL down a~ain 
;Normal status 
;sack t.o main code 



u 

u 

u 

MEDIUM 

MEDIUM 

THURSDAY 

(8) MWAIT is a mysterious state. Write an MWHAT program, to 
display the reason that a process has gone into MWAIT 
state. 

Solutions: [ INTERNA,LS. THURSDAY]MWHATTEMP. MA,R (template) 
[INTERNALS.THURSDAY]MWHAT.MAR (complete) 

Program: that "causes" MWAIT for mailbox writes is 
in [ INTERN'ALS .• THURSDAY]: 

MA,ILS. FOR 

(9) Write a privileged program to delete a process that is 

(, 0) 

in MWAIT state (if possible). Also, have the program' check 
to miake sure that the process is REALLY in MWAIT. 

Solutions: (INTERNALS.THURSDAY]MWAITTEMP.MAR (template) 
[INTERNALS.THURSDAY]MWAITKILL.MAR (complete) 

(You m:ay wish to run MAILS, then MWHA,T, then MWAITKILL) 

Write a privileged program: to get a PCB address using the 
system, subroutine EXE$N'AMPID. You will find the routine 
in the module SYSPCTRL in your listings. Note the required 
arguments. The difference in this lab is that there is no 
template. Try writing this code from, scratch. 

DIFFICULT 
Solutions: [INTERNALS.THURSDAY]PCBTEMP2.MAR (template) 

(INTERNALS .• THURSDAY]GETPCB2.MAR (complete) 

(11) Write a privileged program: to dump out the contents of your 
working set list entries (WSLEs); and also to dump out 

VERY 
DIFFICULT 

the actual PFNs that are currently in use by your process. 

NOTE: Due to the complexity of this exercise, you m1ay wish 
to just exam1ine the code and RUN the program:). 

Solution: [INTERNALS.THURSDAY]WSLIST.MAR 



i******************************************************************* ; 

~u 
' 
; 

; 
; 

; 
; 

; 

; 

; 

; 

f' res raaa na111e: 

Author: 

Function: 

•whatte11P 12/15/82 v 1.0 

Bruce Ellis 
PrinciPal Educational SPecialist 
Disital EouiPment Corporation 
Santa Clara Trainins Facilit~ 

Determine, what HWAIT state a Process is in. 

Priviesas reauired: CHKRNL 

InPuts: PI It 

OutPuts: None 

Side effects: None known of current!~. 
Cif ~ou find an~ let me know!> 

Modifications: Phil Lovecchio 2/14/83 
4/18/83 

Added m.issins error messases 
Put ProPer labelins for movement to 
error routine (if process is not in HWAIT> 

;; *O* * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 
.title m~hattemP 

;******************************************************************* ; Macro Definitions 
;******************************************************************* .macro check-status !lab 

blbs rO,la~ ;Error? 
Pushl rO ;Yes' then return error status 
calls 11,s~lib$sisnal ; and abort if severe error 

lab: ;otherwise carr~ on 
.endm check_status 

; * * *~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ; Define s~stem,, s~mbols 

;******************************************************************* $dscdef ;nescriPtor 
$pcbdef ;Process Control Block (software) 
$rsndef 

;******************************************************************* ; Define s~mbols 
;******************************************************************* m,a~-~-f' ID_ l en!ith=S 
stat•Js_loc=4 
;******************************************************************* ; Non-shareable data 
;***************************************************·**************** ( ) • Psect Sc rat ch Pi c 'noe>~e r w rt 
er )?)"r _r1ot .... n1,w·a it: 

.ascid /The Process is not in MW~IT; or is not in a fixable HWAIT/ 
promPt~for_Pid: ;Prompt to user termdnal 

.ascid /Please enter PID: I 



f'ID_desc: 
.word •ax_PID-lensth ;Ascii strins descriPtor used to 

u .b~te dsc$k_dt~Pe-trdscSk_class_s Jstore the Process Id 
.address PID_characters 

PID_characters: 
.bl kb 

lensth_of _PID! 

PID! 
.bl kl 
.bl"kl 

mwhat_arss: 

1 
1 

;characters used to •ake UP the PID 

;Lonsword to hold actual length for 
; redefinition of descriPtor for PID 
;Binar~ representation of PID 

.lons 1 

.address awhat_status 
mwhat_status: .bl kl 1 

i***************11************************************************** 
; Assume that resource wait s~mbols are valid. 

;******************************************************************* ASSUME RS.N$_ASTWAIT EQ 1 
ASSUME RSN•~MAILBOX EQ 2 
ASSUME RSN$_NPDYNMEM EQ 3 
ASSUME RSN•~PGFILE EQ 4 
ASSUME RSN$_PGDYNMEM EQ 5 
ASSUME RSN$_BRKTHRU EQ 6 
ASSUME RSN$_IACLOCK EQ 7 
ASSUME RSN$_JQUOTA EQ 8 

;******************************************************************* 
Set uP Pointe rs to m:e ssases desc r- i bins the m:wa it state. 

;******************************************************************* 
wt(, \-mressase: 

\._..) • address 
.address 
.address 
.address 
.address 
.address 
.address 
.address 
.address 

mw·a i t_m11Jte~·:: 
.ascid 

nrwa i t_as twa it: 
.ascid 

m wait_ m1a i 1 b o }~ : 
.ascid 

mwa i t_nPd~nmren1 1 ! 

.ascid 
mwait_pgfile: 

.ascid 
mwai t_psd~nm:en1·! 

.ascid 
mwait_brkthru: 

.ascid 

m,Ut-iaclock: 
.ascid 

mwait_JatJota: 
.ascid 

mwa i t_m,ute~·: 
mwait_astwait 
mwa i t_n1a i 1 boH 
mwa i t_npd~nm1e11 

mwait_psfile 
nr,Wa i t_psd~nmeR1· 
mwait_brkthru 
mwait_iaclock 
n1,wai t_Ja•Jota 

/The Process is waitins on a mutex./ 

/The Process is in AST wait. <Waitins for s~ste~ or/­
/ special kernal AST)/ 

/The process is waitins beca•Jse mailbo}·~ is full./ 

/The process is wait i r.s becaaJse of Nor1-Paiied D~nami c Memo r~ •I 

/The Process is waitins because Pase File is Full+/ 

/The Process is waitins because. of Paged D~namic Hemor~./ 

/The Process is waiting because of Breakthroush. /­
/(wait for broadcast)/ 

/The Process is waiting b~cause of lmas~ Activation Lock./ 

/The Process is waitin~ because ~ob Pooled Quota./ 



;*********~********************************************************* User 11ode code 

j;~u * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * ** * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * .Psect •whattemP_code Picrexershrrnowrt 
.entr~ •whatte•P• -H<> 
clrl •what_status ;Assume it is waitin• on a •utex. 
Pushal lensth_of_PID ;PromPt user for 
Pushal PromPt_for-Pid ; the Process ID 
PU$hal PID_desc ;and read it into an ascii descriptor 
calls t3.s-lib$set_inPut ; 
check_status ;check to make sure that it was received 
ao~w lensth_of_PID•PID_desc ;Update the lensth in the descriptor 
Pushal PID ;Load the binar~ Process Id 
Pushal PID_desc ; as converted from the ascii 
calls t2.s-otsScvt_tz_l ; descriptor rePesentation 
check_status ;conversin o. K. ? 
$cmkrnl_s routin=take_care_of_pcb,arslst=mwhat_arss 
check_status ;wait 11ode 
tstl mwhat_status ;Is the Process reall~ waitins on 
blss not_in_mwait ; a mutex? 

;******************************************************************* ;******* If not mute~-~ wait state• then find out what state it is in. 
;******************************************************************* movl 

CmPl 
blss 

is_miuteK: 

u movl 
Pushl 
calls 

e~d t: ret 
not_in_Ra'W·ai t: 

11what_status, r6 ; r6 is ir1dex into messase 
trsn$_Jouota,r6 ;Mwhat t~Pe out of ranse? 
not_in_mwait ;The Process is not in ruwait state ;*** temPor~r~ until code added for mutex t~Pe 
what_messaSe[r6Jrr6 jr6 Points to Proper messsase text. 
r6 iNow disPla~ which mwait state it is 
t1,s~lib$Put_outPut ; in. 

;All done. 

Pushal error_not_mwait 
calls t1,s~lib$Put_outPut 

;DisPlaY error ruessase 
; 

brb e~dt 
; See ~a later allisator! 

u 



;******************************************************************* ;, Kernel mode code 

; }'-) * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ; 
Recoamended corrections to sloPPiness: 
1) Hake sure iPlS_s~nch code in Ph~sical He~or~ 
2) Check PID seauence nu•ber for validit~ 

; Recom~ended Polish : add code for Process name. 

.e~tr~ take_care_of_Pcb,~~<r3> ;$cmkrnl should save r4 for us • 
• enable 1 s-b 

;Address of ars list for HW~IT reason 
;Assume all is well 
;Get PCB vector index from PID 
;Block access to scheduler's data 
iPID index too lar~e? 
; Yesr return error. 
;Get base of PCB vector. 
;Get PCB addressr usin~ PID index. 
;Is it the Null Process? 
; Yesr return error. 
;is it SwaPPer Process? 
; Yesr return error 
;Got EFLJH which has MWAIT reason 
; 

1<>--~ ;set iPl back to normal U \t.-----.------------------------r e ;Back to u~er mode 
non-existant_Process: 

movl tss$_nonexpr,r0 
brb 10$ 
.end m'whattemP 

u 

;Non-existent Process 
iReturn error status 



;******************************************************************* ; 

; 

; 

; 

; 

; , 

Prosra111 na11e: 

Author: 

Function: 

1twaitteR1P 12/15/82 v 1.0 

Bruce Ellis 
PrinciPal Educational Specialist 
Disital EouiP111ent Corr=roration 
Santa Clara Trainins Facilit~ 

Delete a Process in HWAIT state 
CWhen Possible!) 

Privieses reouired: CMKRNL 

lnP•Jts: 

OutPuts: 

Side effects: 

Modified: 

PI It 

None 

None known of current!~. 
<If ~ou find an~ let me know!) 

Phil Lovecchio June 2, 1983 
Added SSTATEDEF definitions to check 
and see if process is REALLY in MWAIT 
before killins it 

'******************************************************************* 
U .title m:w.aitte1M:r 

;******************************************************************* Macro Definitions 
;******************************************************************* .macro check_status ?lab 

blbs rO,lab 
p1Jshl rO 
calls 11,s~iibSsisnal 

lab: 

;Error'? 
;vesr then return error status 
; and abort if severe error 
;otheTwise carr~ on 

.endm ch€ck_status 
;******************************************************************* Define s~stem s~mbols 

; * * * * * * * * * * * * * ** * * * * * *'* * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * $dscdef JDescriPtor 
$pcbdef ;Process Control Block <software> 
$statedef ;scheduler state definitions 

; * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *'* * * * * * r Define Sss ten1 s~mbo ls 
;******************************************************************* 
ma~{_p ID_ l ensth=B 
;******************************************************************* ; Non-shareable data 
;******************************************************************* .Psect Scratch Picrnoexerwrt 
e1·ror_code: 

( ) .ascid /The process is NOT in MWAIT state ! !/ 
P~Pt_for_Pid: ;Pr-omPt to user term1inal 

.ascid /Please enter PID: I 
F'ID_desc: 

.word ni1aH_f•II•-lensth iAscii strins descriptor used to 

.b~te dsc$k~dtspe_trdsc$k_class~s Jstore the Proce~s Id 
.address PID_characters 
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PID_characters: ;characters used to make UP the PID 
· \ .blkb max_PID-lensth 

l~th_of_PID: ;Lonsword to hold.actual lensth for 
.blkl 1 ; redefinition of descriPtor for PID 

PID: .blkl 1 ;Binar~ rePresentation of PID 
;******************************************************************* ; User mode code 

;****************************************************************.** +Psect mnowait_code 
nawa i ttelh·P' .... 111<> 
lensth_of _PID 

Pic.exershrrnowrt 
.entr~ 
Pu.$hal 
Pushal 
Pushal 
calls 

P roa1Pt_ fo r_p id 
PID-desc 
t3rS~lib$Set_inPut 

check_status 
m,ovw lensth_of _p ID, PID-desc 
p1Jshal f'ID 
PU~hal PID_desc 
calls t2,s~ots$cvt_tz_l 

;ProaaPt user for 
; the Process ID 
;and read it into an ascii descriptor 
; 
;check to make sure that it was received 
;update the lensth in the descriPtor 
;Load the binar~ Process Id 
; as corrverted from1 the ascii 
; descriPtor rePesentation 

check_ status 
$cmkrnl_s 
check_ status 

;conversin o. K. 1 
routin=take_care_of-~cb ;Reset bit to disable Resource 

; wait nrode 
CITIPW t50rr8 
beGl no_mwait 
$de1Prc_s Pidadr=PID 
check_ status 

;see if •error• code is in rB 

;Deliver an AST to rerun the MWAIT code 
;should abort HWAIT and let delete AST 

( .. ret 
nai._Jwa it: 

( . 
\_) 

P•Jshal 
calls 
ret 

error_code 
t1rS~lib$Put_outPut 

;Error messase 
;And disPla':l it 
;be delivered to Process CB':le B~e) 



;*****'************************************************************* il ) Kernal aode code . 
;~**************************************************************** 

Recommended corrections to sloPPine~s: 
; 1> Make sure iPl$_s~nch code in Ph~sical Heaorw 

2> Check PID seouence number for validit~ 
; Re~ommended Polish : add code for Process name. 

.e~tr~ take_care_of_Pcb,-m<> 
• enable lsb 

a.....;;..:;.;;....~-----~---------------------+ 

set1Pl to 
ret 

non-existant_Process: 
movl tss$_nonexPr,r0 
brb 10$ 

not_ i n_n1wa it: 
movl 
brb 
.end 

tso,re 
10$ 

ni w a i t t e 011P 

;scmkrnl should save r4 for us • 

;Assume all is well 
; Get PCB vector i nde>~ f roni, P ID 
;s~nchronize with the scheduler Data Base 
;PID index too larse? 
; Yesr return error. 
;Get base of PCB vector. 
;Get PCB address, usins PID index. 
;1s it the Null Process? 
; Yes' return error. 
;Is it SwaPPer Process1 
; Yes' return error 
;see if Process is in HWAIT 
;ro error routine 
;Got PCB set NO 
;resource wait mode 
; Set iPl back to norn1al 
;Back to user mode 

;Non-existent process 
;Return error status 

;Dumm~ error code CCheck in main code) 
iReturn with •error• status 



.TITLE WSLIST 

Prosram to list out WS entries and valid PFNs for 
a Process 

SPCBDEF 
SP HD DEF 
f PTEDEF 
$WSLDEF 
.PSECT DATA PICrNOEXE,LONG 

CONTROL: . 
• ASCID 

term! .ASCID 
'Wsle !XL SVAPTE !XL PFN !XL PTE 'XL!/' 
/SYSSOUTPUT/ 

te rm1_chan: 
+bl kw 1 

.ascii <10><13)/PID? I 
Pid-Prom.I=.-r:-id-Prom 

.blkl 1 
PT'ORl:Pnl: 

+blkl 
Pree: .bl kb 
Precd: .bl kw 

.b~te 

1 
20 
1 
14r1 

.address Pree 
stat: .blkw 4 
0'.(u/ btJf: 

out_b•Jf 1 ra=BO 
+lens eut_bufln 
.address 10$ 

10$: .blkl out_bufln 
data_l: +address db_l 

Pid! 
arss: 

Pent: 
wsle! 
svaPte: 
Pf'fn: 
de-1! 
code_l: 

lab: 

.address de_l 

.lens 0 
.lens 2 
.lens 0 
.lens 0 
.Ions 0 
.blkl 1024 
.bl kl 1024 
.blkl 1024 

+address cb_l 
+address ce_l 
.macro check_stat 
blbs rOrlab 
Pushl rO 
calls t1,s-lib$stoP 

?lab 

U 
.endm, check_stat . · 

'*· ********************************************************************** ; 

;************************************************************************* .Psect code 
.entr~ wslist 
$assisn_s 
- L - - '- - _.t_- • 

Pic1shrrnowrtrlons 
,-m<r2rr3•r4•r5,r6> 
devnam=term·1chan=term-chan 



u 

t~P-OIJt? 

taiow~s chan=term_chanrfunc=tioS_readPromPtt­
P1=ProcrP2=t20rPS=Pro•Pn1P6=PromPnl r­
iosb=stat 

check_ stat 
movw stat+21Procd 

PUShal Pid 
Pushaa Procd 
calls t2rs-otsScvt_tz_l 
$lkwset_s inadr=data_l 
.check_stat 
Slkwset_s inadr=code_l 
check_stat 
Scakrnl_s routin=wsl_Pfn 
ch,ck_stat 
moval wsletr2 
moval svaPte,r3 
moval PPfnrr4 
clrl rs 

movab out_bufrr6 
extzv t7,t20rCr4)rr9 
$fao_s controlr(r6)rCr6)rCr2)r(r3)r(r4>rr9 
check_ stat 
Pushaa <r6) 
calls t1,s~lib$Put_outPut 

tstl Cr2>+ 
tstl (r3>+ 
tstl Cr4>+ 
sobstr Pcntrt~P-out 

ret 
;=*ur· ~********************************************************* ; Kerr.al mode code 

;************************************************************ 

40$: 

.entr~ 

setiPl 
tstl 
beal 
CIT&,PW 

beal 
cvtwl 
cni,pw 
bSt T'IJ 

movl 
CRl·Pl 

wsl_pfn t"'na<r2r r3r r4r r5r r6r r7r r8r r9r r10r r11> 
tiPl$_s~nch 

Pid 
50$ 
Pidrsch$Sl_SWPPid 
30$ 
Pidtr6 
r6, sch$sl_n1axPb~ 
65$ 
@sch$sl_Pcbvec[r6Jrr4 
r4rtsch$~1-nu11Pcb 

bnea 50$ 
30$! 

65$: 

50$! 

(_) 

m,ovzwl 
ret 
movzwl 
ret 
clrl 
n1oval 
mo val 
naoval 
m,ovl 
movzwl 
m,ovzwl 

maP_looP! 
movl 
blbc 

n •. M.~J 1 

tss$_none~·~Pr' rO 

tss$_nomoreProcrr0 

Pent 
svaPterr10 
PPfrarr11 
wslerr9 
Pcb$l-PhdCr4)rr5 
Phd$w_wslistCr5>rr7 
Phd$w~wslastCr5>rr6 

(r5)[r7Jrr2 
r2' raotva 1 id 
.,..,,,,,.0,.1. 



mo~l rBrCrlO>+ 
extzv 1Pte$v_Pfnr1Pte$s_pfnrr8rr0 
moyl rOrCr11>+ 
intl Pent 

notvalid! 

done: 

u 

aoblea r6tr7rmaP_looP 

setiPl 10 
ret 

.end wslist 

- --'...-~- .... ~-- ·-- -
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SYSTEM MECHANISMS 

OBJECTIVES 

* 

* 

describe how various VAX/VMS protection, 

communication, and synchronization 

mechanisms are implemented, and the reason 

behind their use 

implement/write/use a user-written system 

service 

READINGS 

* 

* 

IDSM Chapters 2,3,4,5,24,25 

(Optional) !DSM Chapters 6,10 

Architecture Handbook Chapter 12 

Hardware Handbook Chapter 12 



u 

f u 

• 

Rescheduling 
Software Interrupt 

, 

T 0 ·.1 

f 

ENTRY PATHS INTO THE VMS KERNEL 

Memory 
Management 

•Page Fault 
Handler 

I 
Hardware Clock 
Interrupt 

:c PL '2 Cj 

External Device J Hardwa,re Interrupts 

• Device Drivers 
•Post­

processing 
routines 

Device Driver 
Fork Processing 
Software Interrupts 

J f 
1~-lf[~ f J 

....-- 1/0 Postprocessing 
Software Interrupt 

~ 
AST Delivery 
Software Interrupt 

Software Timer 
Interrupt 

TPL 7 

-31-



u 

( . v 

Processor Status Word 

15 6 5 4 3 

NOT USED I I I 
DECIMAL ovERFLOW TRAP ENABLE t t 
FLOATING UNDERFLOW TRAP ENABLE 

INTEGER OVERFLOW TRAP ENABLE -------

TRACE TRAP ENABLE-----------....., 

NEGATIVE CONDITION CODE-------------
• 

2 1 0 

ZERO CONDITION CODE ----------------

OVERFLOW CONDITION CODE~~-----------------
CARRY (BORROW) CONDITION CODE---------------....... 

-32-
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Processor Status Longword 
. \ 

ff:._ J) ) 

I I I I I I I I I I I PROCESSOR STATUS WORD 

L..,--A-.,-J ~----T~---1 

t L INTERRUPT PRIORITY LEVEL 

... _ ------ PREVIOUS ACCESS MODE 
...._ _______ CURRENT ACCESS MODE 

0 

..... ________ EXECUTING ON THE INTERRUPT STACK 

._ _________ INSTRUCTION FIRST PART DONE 

--------------- TRACE PENDING 

...._------------- COMPATABILITY MODE 

, 
C fl tr• f1: 

-33-
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ACCESS MODE TRANSITIONS 

t 

·r,-,,, l'; '.S i t J 

~- ... -34-
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u 

The REI Instruction 

The REI instruction will result in a reserved operand fault if 
any one of the following operations is attempted: 

1. Decreasing the access mode value (to a more privileged 
access mode) • (This is a comparison of the current mode 
fields of both the present PSL and the saved PSL on the 
stack.) 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

Switching to . the interrupt stack from one of the four 
perprocess stacks. 

Leaving the processor on the interrupt stack in other 
than kernel access mode. 

Leaving the processor on the interrupt stack at IPL 8. 

Leaving the processor at elevated IPL (IPL > I) and not 
in kernel access mode. 

Restoring a PSL in which the previous mode field is more 
privileged than the current mode field (previous mode < 
current mode) • 

Raising IPL. 

Setting any of the following bits 
PSL<21>. 

PSL<29:28> or 

If the processor is being put into compatibility mode, the 
following checks are made: 

1. The first-part-done bit must be clear. 

2. The interrupt stack bit must be clear. 

3. All three arithmetic trap enables (DV, IV, and FU) must 
be clear. 

4. The current mode field of the saved PSL must be user 
access mode. 

-35-
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u 

f 

If all the preceding checks are per formed without error, the 
REI microcode continues by: 

1. saving the old stack pointer (SP register) in the 
appropriate processor register (KSP, ESP, SSP, or.USP), 

2. setting the trace pending bit in the new PSL if the trace 
pending bit in the old PSL is set, 

3. moving the contents of the two temporaries (item 1 above) 
into the PC and PSL processor registers, and 

4. if the target stack is a perprocess stack: 

a. getting the new stack pointer from the corresponding 
processor register (KSP, ESP, SSP, or USP), and 

b. checking for potential deliverability of pending 
ASTs. 



HARDWARE/SOFTWARE INTERRUPTS AND THE SCB g 7?/,.,_ <-~c"'' 

/_ DC.~-k 

~ --
-reL...--' ___ I 

Exceptions 

Processor Faults 

Software Interrupts 

_,,. 

f 
\ Clock and Console 

!'--~----------------~ 

I - I:: SCBSGL_BASE 

'~---------------------
Device Interrupts 

System Control Block 

( \ 
l I 

I._/ 
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INVOKING SY&T:&M CODE 

EVENT -·- TABLE -·- EXECUTED CODE 

PAGE 
FAULT 

INTERRUPT --.... << ,,, 

1~ PL C! .:.~ .I 
.......... 

/N"lO $c 

• 
• 
• 

POINTER TO 
PAGE FAULT 

CODE 

POINTER TO 
SCHEDULER 

CODE 
. 

• 
• 
• 

-37-
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PAGE 
FAULT 
CODE 

SCHEDULER 
CODE 



u 
HARDWARE INTERRUPTS AND IPL 

FUNCTION VALUE NAME (decimal) 

Block all Interrupts 31 IPL$--.POWER 

Clock Interrupts 24 IPL$_HWCLK 

Device Interrupts 20-23 UCB$B_OIPL * -
Driver Fork Levels 8-11 UCB$B_FIPL * -

u 

*Off set into Device's Unit Control Block 

I 

f 
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u SOFTWARE ~TERRUP'l;S AND,IPL 
- - -

IPL USE 

15-12 Unused 

11 IPL= 11 Fork Dispatching 

10 (IPL= 10 Fork Dispatching) 

9 (IPL=9 Fork Dispatching) 

8 IPL:S Fork Dispatching 

7 Software Timer Service Routine 

6 IPL=6 Fork Dispatching 

5 Used to Enter XCEL TA 

4 1/0 Post Processing 

---~-----· ·------~------------u -3 Rescheduling Interrupt 

2 AST Delivery Interrupt 

),- Unused 
Ort>0:5:s; 

..,. 
,-

' 

-39-
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;._.J() 

e. .. f 

I i 

'._,! 

TWO TYPES OF PRIORITY 

IPL 
·- 3 1 ~~ ....... ~~--·\ 

l requested by 
ha dware 

Do J~ e.~ ~_t z~r) ~ 
16 

15 

r quested by 
s ftware 

Hardware 
Maintained 

Software 
Maintained 

-40-
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31 

l Real time 
process 

16 

15 

Normal 
process 

0 



u 
BLOCKING OTHER INTERRUPTS 

-

WHAT TO BLOCK RAISE IPL TO NAME (decimal) 

All Interrupts 31 IPL$_POWER 

Clock Interrupts 24 IPL$_HWCLK 

Device Interrupts 20-23 UCB$B_DIPL * 
Access to 7 IPL$_SYNCH 
Scheduler's Data L.Pl $ ..... ;1rn~.t< 

Structures 

. Delivery of ASTs IPL 7 2 IPL$_ASTDEL 
(Prevent Process -
Deletion) 

*Off set into Device's Unit Control Block 

f 

.1t.cfa1 (/ ,; . ~--- /! "Q'! ~; /if ,. 

-41-
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PR$_SIRR 

31 

MBZ 

PR$_SISR · 

SOFTWARE INTERRUPT REQUESTS 

IGNORED 

Software Interrupt Request Register 
(Write Only) 

16 15 

• 3 0 I REQUEST I 

1 0 

PENDING SOFTWARE INTERRUPTS M 
8 

F E 0 C B A 9 8 7 6 5 4 3 2 1 Z 

Software Interrupt Summary Register -

(Read/Write) 

42-



U Commonly Used System Macros 

IPL Control Macros 

u 

.MACRO 

.ENDM 

.MACRO 

.ENDM 

.MACRO 

.ENDM 

SETI PL 
.IF NB 
MTPR 
.IFF 
MTPR 
.ENDC 
SETI PL 

DSBINT 
.IF B 
MFPR 
.IFF 
MFPR 
.ENDC 
.IF B 
MTPR 
.IFF 
MTPR 
.ENDC 
DSBINT 

ENBINT 
.IF B 
MTPR 
.IFF 
MTPR 
.ENDC 
ENBINT 

IPL 
IPL 
IPL,S"'IPR$_ IPL 

l31,S"'IPR$_IPL 

IPL,DST 
DST 
SAIPR$ IPL,-(SP) -
s•tPR$ IPL,DST -
IPL 
l31,S"'IPR$_IPL 

IPL,S .... IPR$_IPL 

SRC 
SRC 
(SP)+,SAIPR$_IPL 

SRc,s•tPR$_IPL 

.MACRO SOFTINT IPL 
MTPR IPL,S'"'IPR$_SIRR 

.ENDM SOFTINT 

-43-
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PO 
Space 

User Program, 

• 
• 
• 

CALLx 

• 
• 
• 

I 
I 
I 
I 
I 

CDI 

PATH TO SYSTEM SERVICES 

P1 
Space 

System 
Service Vector, 

SYSSservice :: 

\,,-.,' r-1 rrr ") 

1 t,U ( Q 

c Fl r"' Jc. 

I 
I 
I 
I 

@I 

-44-

System Space 

Change 

Mode Dispatc;.;rn C//1 4 
EXESCMOlhnx :: 

1 l Build cam frame . . 
21 Check ar.gument 

list .··• ............ .,./-' / 
CA SEW 

• • • offsets 
• • • process illegal: 

chane1e moae 
codei 

Common, Ex it Path 

Service Specif,1c 

Procedure 

EXESservice :: 

entry mask 

• 
• 
• 

RET 



RETURN FROM SYSTEM SERVICES 

PO I 
P1 I 

Space I Space I System Space 

I I 
I I 

Change 
Mode Dispatcher 

I 
System, 

I EXESCMC>Ouu :: 
Service Vector, 

1 l Build Calli fr.ame Service Specif,1c: 
User Program I SYSSservice :: 

I 
21 Check ar9ument Procedure 

list 

• CA SEW 
• ®I I • • • EXESservice :: • CALLx offsets 
• I I • entr.y mask 

• • • • • pr.ocess illecf.al • 
I I 

change mo e 
codes • 

® 
RET 

I I L> • 

I I 
I 
I SRVEXIT: 

• • • 
I REI 
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PATH TO RMS 

PO I P1 I 
Space I Space I System Space RMS 01spa.tcher 

I I Change RMSSOISPATCH: 
Mode Dispatcher 

CA SEW 

I I • EXESCMOOEXEC :: • • 
RMS Service Vector 1 l Build Call: Frame offsets 

I ® 2) Check. Argument • • 
List • 

User Progr·am· 
SYSSservice :: 

CA SEW 
RSB 

G)I ent.ry ma_s.Jil=-,.,,.~· I • • • .... ~/ \ • CHME"'~code ', offsets @ • 
BRB ~------) I • • • CAL.Lx • 

l JSB • I ,-~/:;<: . I • 
• 

I I Common Exit Path RMS Service Specif,ic 

Procedurre 

u I I 
RMSSservice :: 

I I entr.y mask 

• • 

I I 
RMS Synchronization • • Routine • • 

I I 
RET 

I I 
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PO 
Space 

• 
• 
• 

CALL• 

• 
• 
• 

@ 

RETURN FROM RMS 

P1 
Space 

AMS Service Vector, 

SYSS1ervice :: 

I 
I 
I 
I 
I 
I 
. I 

®I 
I 

System Space 
Change 

Mode Dispatcher 

EXESCMOOEXEC :: 

11 Build Calli Frame 
21 Check Argument 

L11t 

CA SEW 
• • • offsets 
• • • JSB 

Common Exit Path 

SRVEXIT: 
• • • 

REI 

RMS Synchr,onizahon 

Routine 

RMSCHK STALL: ._ ______________________ ... __ ..,..~----~· 
• 
• 

._--it------------~1--.... -- RET 
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AMS Dispatcher 

AMSSDISPATCM: 

CA SEW 
• 
• 

offsets 
• • • 

ASB 

RMS Service Specific 
Procedur,e 

RMSSserv1ce :: 

entry m11k 

• 
• 
• 

RET 



PO I 
Space I 

I 
I 
I 

User Program 

• 
• 
• 

CALLx 

• 
• 
• 

I 
u I 

I 
I 
I 
I 

f . 
NON-P.RIVI.LEGED SYSTEM S.E.RVICE 11 FA 0 

P1 
Space System Space 

System 
Service Vector 

SYSSservice :: 

entr.y mask . 

Service Spec1f1c: 
Proced:.ne 

JMP -==j;,;,.,;..;--~®~-----1 EXESservice :: 
- entry mask 

• 
• 

@ 
RET 
• 
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VECTORS 

DISPATCHER 

PROCEDURES 

VECTORS 

DISPATCHER 

PROCEDURES 

PATH TO USER-WRITTEN SYSTEM SERVICE 

PO 
SPACE 

User Progr;sm 

• 

. ENTRY 
CHMX 
RET 
• • • 

CASE 
• • • OlfH!S 

• • • RSB 

ENTRY 
• • • 

RET 

• • • 

• • 
CALL• 

• 
• • 
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P1 
SPACE 
JSB A 

JSB B 

• 

SYSTEM 
SPACE 

Change Mode 
Dispatcher 

EXESCMOOxxxx :: 
1 l Bu1lcl call frame 
21 Check ar,gument 

list 
CA SEW 

• • 
• 

offsets 
• 
• • 

JSB 
process ill•gal 
change mocle cocles 

• • 
• 

Common, Exit Path 

SRVEXIT: 

• • • 
REI 



( ; ...._..,, 

u 

PO 
SPACE 

Us•r Program 

• • 
• 

---+---CALL1. 

• • 
• 

I 
I 
I 
I 
I 
I 

I~ 
P1 

SPACE 
JSB A 

RSB 

VECTORS 
--...... ;•: .ENTRY • 

CHMx-------------+---~,~-----------
R:T (2) 

DISPATCHER 

PROCEDURES 

. I 
CASE 

• • 
Otf~•ts I 

• 
RSB I 
. ENT,RY 

• • 
R:T I 
• • . I 

-so-

I 
I 

SYSTEM 
SPACE 

I 
Change Mode 

Dispatcher 

A :: EXESCMOOxxxx :: 

I 
1) Build ca111 frame 
21 Check ar:gument 

list 
\ CA SEW 

\ I : 
\1 off~ot.s 

l'----<!iP 
I 
I 
I 
I 
I 

process illegali 
change mode cedes 

• 
• • 

Common, Exit Path 

SRVEXlT: 

• • • 
REI 



VECTORS 

DISPATCHER 

@ 

PROCEDURES 

PO 
SPACE 

User Program 

• 
• 
•· 

CAI.I.a 

• • • 

. ENTRY 
CHMX 
AET 
• • • 

CASE 
• • • --ollS•ts 
• • • 

RSB 

-~ENTRY 
• • • 

RET 

• • • 

® 

.... 

I 
r 
I 
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P1 
SPACE 
JSB A 

RSB 

I 
+-

I 
I 
I 

@ 
I 
I 
I 
I 

I 
I 
I 
I 
I 

SYSTEM, 
SPACE 

Change Mode 
Dispatcher 

E.XESCMCl>Ox xx x :: 
11 Build call· frame 
2) Check ar.gument 

list 
CA SEW 

• 
• 
• 

of.fsets 

• • • 
JSB 
process iU.tgal 
change mode codes 

• 
• 
• 

Common Exit Path 

SRVEXJT: 

• • • 
REI 



u 

u 

RETURN FROM USER-WRITTEN SYSTEM SERVICE 

PO 
SPACE 

U1er Program· 

• 
• 
• 

_ __. __ ... CALI.a 

@ 

VECTORS 

DISPATCHER 

. ENTRY 
CHMX 

• 
• • 

RET ._ _____ _.._ 

• • • 
CASE 

• • • 
OltHIS 

• • • RSB 

. ENTRY 
• • 

I 
P1 

SPACE 

I 
JSB A 

RSB 

I 
I 
I 
I 
I 

f 
I 

PROCEDURES ~-r-------+-..------
• • • 

~~~ 

kn4 

I 
N""-OVL 

@ 

14 r \.:~ .;;, . .,,.... ;'./() l211" 

c:). / s ~/ ;;r~1· t/-~t:: 
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I 
SYSTEM 
SPACE 

I 
I 

Change Mode 
Dispatcher 

EXESCMOOx xx x :: 

I 
1 l Build call frame 
2) Check argument 

list 

I 
CA SEW 

• • • 
I offsets 

• 
• 

I • 
JSB 
pr,ocess illegal 

I change mode codes 

• • 

I • 
Common, Exit Path' 

SRVEXIT: 

I • • • 
REI 

I 
.. .;.P (,. ·"' _,, ~t-;>tr 
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~' 

Commonly Used System llacros 

Argument Probing llacros 
;

-·· l 

.MACRO 

.ENDM 

.MACRO 

.ENDM 

.MACRO 

• EN'DM 

.MACRO 

• ENDM, 

__ ,- ·'- __ ,,_ t ,~, ;tt l, 
/ \. 

t:. 
IFRD SIZ,ADR,DEST,MODE=te 
PROBER MODE,SIZ,ADR 
BNEQ DEST 
IFRD 

IFNORD 
PROBER 
BEQL 
IFNORD 

IFWRT 
PRO BEW 
BN,EQ 
IFWRT 

IFNOWRT 
PROBEW 
BEQL 
IFNCMRT 

SIZ,ADR,DEST,MODE=l0 
MODE,SIZ,ADR 
DEST 

SIZ,ADR,DEST,MODE=te 
MODE,SIZ,ADR 
DEST 

SIZ,ADR,DEST,MODE=te 
MODE,SIZ,ADR 
DEST 

-53-
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+TITLE USER-SYS-DI SP - EKamPle of user s~stem1 service disPatcher 
+IDENT 'V02-000' 

; 

;**~************************************************************************* 
: !LioPYR IGHT < c) 1980 : 
;* BY DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS. * 
'* * ; * TH IS SOFTW·ARE IS FURN I SHED UNDER A LICENSE AND MAY BE USED AND COP I ED * ; * ONLY IN ACCORDANCE lJiITH THE TERMS OF SUCH LICENSE AND WITH THE * ;* INCLUSION OF THE ABOVE COPYRIGHT NOTICE+ THIS SOFTWARE OR ANY OTHER * 
;* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY * 
;* OTHER PERSONt NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY * 
;* TRANSFERRED+ * 
;* * ; * THE INFORMATION IN TH IS SOFTW,ARE IS SUBJECT TO CHANGE W.'1 TH OUT NOT I CE * 
;* AND SHOULD NOT BE CONSTRUED AS A COM-MITMENT BY DIGITAL. EQUIPMENT * 
;* CORPORATION. * 
;* * '* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OF~ RELIABILITY OF ITS * ; * SOFTW·ARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL+ * 
;* * ;**************************************************************************** 

Fa c i 1 i t ~ : E >~a m1P 1 e of Use r W r i t terr S ~st e mi Se r v i c es 
;++ 

r~ b.s t r a c t : 
This ni,odule contains an. e}·~.am.r:-le disr-atcher for user written 
s~stem: services alons with several sam~le services and a user 
y~ IJ n do w.n e ~{a 1M=1 l e + I t i s a t em F1 1 ate i n tend to s e rv e as the st a rt i n 9 
Point for imPlementins a Privilesed shareable imase containins ~our 
own services+ When used as a template, the definitions and code 
for the sample services should be rem1oved+ 

Overview: 
User written system: ser·vices are contained in Privilesed shareable 
i m·a9es that a re 1 inked into •Jse r Pros ram, i m,ases in e>~act l Y th<~-~ 
s a m,e fas h i on as an'.:~ s ha re ab 1 e i 1111a s e + The c re at i on and i n st a 11 at i on 
of a P r i vi 1 e 9 e d , s ha re ab 1 e i m:a 9 e i s s 1 i 9 htl Y d i ff e rent f r om t. h <.~ t 
of an o rd i na r y sh a re ab 1 e i m1a g e .. These d i ff e re nc es a re ! 

1+ A vector definins the entrY Points and Providin~ other 
cont ro 1 info rm:ati on to the i m1a9e activator+ This \/E\cto r 
is a the lowest address in an imase section with the 1....'EC 
attribute+ 

2 • The s ha re a bl e i m1a s e is l inked w it h the /PROTECT o Pt i on 
that marks all of the im~se sectio~s so that thes will 
P T'otected and s i ven EXEC m1ode ow.ne rsh i P by the i mast:-~ 
activator. 

3+ The shareable im1aSe MUST be installed /SHARE /PROTECT 
w i th the I NS TALL u t i 1 i t y i n o r cl e r f o T' the i mag e act i vat o r 
to connect the Pr iv i 1 esed share ab 1 e i m.a~ie to the chanse m1ode 
disPatchers. 

A P r i v i 1 e g e d sh a re ab 1 e i 1Tt1a g e i m P 1 em en t i n g use r w r i t ten s Y st e m1 s e rv i c es 
is comprised of the f~llowins m~Jor components! 

1+ A transfer vector containins all of the entr~ Points and 
co 11 e ct i n g them. 2 t th P 1 o u P st. vi "t.11 ;:( 1 .r< rt rl P ~\ c. c. i r, t. h P c-, h .:=: T' P ~ n ] P 



u 

; ·--

im:ase w1 t.rnout.r necess1 t..a"L1ns L.ne r~J. .L11.f •. .t11:':l u 1 .t1mo:':;it'::io v11,:; t· 

use it. 

2+ A Privileged Librar~ Vector in a PSECT w·ith the VEC at.tributf.~ 
that describes the entr~ Points for disPatchins EXEC and 
KERNEL m:ode services al ons with va 1 i dat ion info rm at ion. 

3. ~ disPatcher for kernel mode services+ This code ~ill 
be ca 11 ed b~ the VMS chanse m:ode di sPatche r when it 
fails to recognize a kernel m1ode service reo1Jest. 

4. A dis Patcher for e ~{ e c 1;.1 ti v e mode services • This code w i i l 
be called by the VMS chanse mode disPatch.er when it fails 
to recognize an executive mode service reauest. 

5+ Se~vice routines to Perform1 the various services. 

The first four components are contained in this tem~late and are 
miost easils imPlem 1ented in M·ACRO, while the service T'out.ine<.:.. can 
be im1Plemented in BLISS or MACRO. Other languages m 1a~ be usable 
but are not recomIDended -- Particularls if the~ reGuire runtime 
support routines or are extravasant in their use of stack or are 
unable to senerate PIC code. 

Th i s e >~a 1T11P 1 e i s Po s i t i on - i nd e Pendent ( F' I C ) and i t i s so o d P r act. i c e 
to im1Plement shareable im:ages this wa·::! whenever Possibl(~. 

Link Co1M11and Fi 1 e E~<amP le: 

;--

.. 
l' 

""~~ 
...... 

$! /~ 

$ ! Co m;11ra n d f i le ty6 1 ink Us er S ~st e mi Se rv i c e e ~·~am P 1 e + 

$! ~ 
$ LINK/f'POTECT/NOSYSSHR/SHARE=USS/MAF'=USS/FULL SYS$INPUT/Of'TIONS 

0 Pt i on s f i 1 e f o r the l i n k of Use r S ~~stem Se r v i c e e ~<a m.p l e + 

SYSSSYSTEM:SYS.STB/SELECTIVE 

Create a separate cluster for the transfer vector+ 

CL'JSTER=TRANSFER_VECTQR,,,syssDISK:CJUSSDISPfi 
! . 
GSMATCH=LEQUAt,1,1 

+PAGE 
+SBTTL Declarations and EGuates 

(2) 
Include Files 

+LIBRARY •sYSSLIBRARY!LIB.MLB• Mac r o 1 i b r a r ~ f o r s Y st e mi s t r u c t u r e 
definition£.; 

Macro Definitions 

DEF I NE_ SE RV I CE - A m!a c r o to m,a IY.. e the a PP r o Pr i ate en t r i es in s eve r .3 l 
different PSECTs reaui red to de·fi rre an EXEC or KERNEL 
m,ode service. These include the tr-ansfer vector, 
the case table for disPatchingr and a table containin~ 
the number of r eou ired a rs•Jme n ts. 

DEF I NE_SERVI CE Name, Numbe r_of _A rsum1ents' Mode 



.~~~Cl $$$IKANb~~K-VtLIUK,~HU~,Nuwn1r~Ac,ri~ 

+ALIGN QUAD Alisn entry Points for sPeed and stsle 
•TRANSFER NAME Define nam:e as uni versa 1 sYmibo 1 f o.r· ent. T": 

• MASK NAME Use en t r 1:;~ m:a s k def i n e d i r1 m,c:: i n rout i n e 
(.'\ C• HIMFk._, I DN MODE, KERNEL 
\._:_) •' t<KCODE_BASE +KERNEL_COUNTER> ; Charise to ke rne 1 1wode and e}~ec ut(~ 

( J~ RET ; Return 
~ KERNEL_COUNTER=KERNEL_COUNTERtl ; Advance counter 

@ 

.PSECT 

.BYTE 

.PSECT 
+ W.ORD 

.IFF 

KERNEL_NARG,BYTE,NOWRT,EXE,PIC 
NARG ; Define numibe r of reoui red a.rs•Jm1ents 

USER_KERNEL_DISP1,BYTE,NO~RT,EXE,PIC 

2+NAME-KCASE_BASE ; Make entrs in kernel mode CASE table 

CHME t<ECODE_BASEtEXEC_COUN'TER> ; Charise to e~·~ecut i ve m1ode and e~<ec u te 
RET Return 
EXEC_CQUNTER=EXEC_COUNTEf\t 1 ; Advance counte T' 

.PSECT 

.BYTE 
EXEC_NARG,BYTE,NOWRT,EXE,PIC 
NARG ; Define number of reou ired a r su m1e nt s 

@.PSECT 
• W:ORD 
.ENDC 
tENDM 

USER_EXEC_DISP1,BYTE,NDWRT,EXE,PIC 
2 t NA ME - EC ASE - BASE Make en tr Y in e ~{ e c m:o de CASE tab 1 e 

DEFINE_SERVICE 

Eauated Symbols 

$PHDDEF 
$PLVDEF 
$PR DEF 

Define Process header orfsets 
De~ine PLV offsets and values 
Define processor resister numbers 

I n it i a 1 i z e count e rs f o r ch a n.9 e m:o de d i s Patch i n 9 codes 

:ERNEL_COUNTER.=O !SJ 
:XEC_COUNTER=O "-.V 

; Kernel code counter 
Exec code counter 

Own Storase 

.PSECT KERNEL_NARG,BYTE,NOWRT,EXE,PIC 
:ERNEL_NARG! ; Base of bYte table containins the 

; n•Jmbe r of reG•J ired a rsum1ents • 
• PSECT EXEC_NARG,BYTE,NOWRT,EXE,PIC 

:XEC_NARG! Base of byte table containins the 
numb€r of reauired arsuments • 

• PAGE 
+SBTTL Transfer Vector and Se~vice Definitions 

: ++ 
The use of transfer vectors to effect entry to the user written system services 
enables some •JPdatins of the shareable im,ase containins them, w.ithout nece~.sitatir 
a re-1 ink of al 1 Prosram,s that cal 1 them1+ The PSECT contain inns the t.ransfer 

; v e ct o r w i 11 be Po s i ti one d at the 1 owes t vi rt ua l address in the sh a re ab l €:' i n1ta s 0: 
and so lons as the transfer vector is not re-ordered, Pro9ram5 linked with 

; r~~ version of the shareable im~se will continue to work with the next. u 
Thus as additional services are added to a Privilesed sh.ari::~ablt~ imase' their 

; definitions should be added to the end of the followins list to ensure that 
Pro~ram6 usins Previous versions of it will not need to be re-linked. 
To co m:P 1 et e 1 Y av o i d re 1 i n k i n 9 e }d st i n s P r o 9 r a m:s the s i z e of t. he P r :i. v i 1 es e d 
sh.a re ab 1 e i m1ase m1ust not chanse so som.e ?add ins w i 11 be reG•J i rf?d to :? rov i de 
J. I.._ - - -- -- - - . .L • • - ,: .L • • ~ - - ,C. • • .L • • - - _, - - •• .l. L 
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ItEFINE_SERVICE USER_SET_PFc,2,KERNEL 
{v,<t'·/ P.J~jS, }v·td f.: 

USER_N,ULL '0 'EXEC DEFINE_SERVICE 
; 

of day resister 
Service to set value of Process 
default Pa9efault cluster 

Null exec service 

; U base val •Jes used to 9 e n.e rate the d i s Patch i n 9 codes sh o u 1 d be n e 9 at i v e fa r 
user services and must be chosen to avoid overlap with any other Privile9ed 
sh a re ab 1 e i m:a 9 es that w i 11 be used cone u r re ntl y • The i r def i n i t i on i s 
deferred t-0 this Point in the assembly to cause their use in the Preceding 

; macro calls to be forward references that suarantee the size of the chanse 
mode inst r•Jct ions to be four bYtes. This satisfies an assum:Pt ion th.at i ~~­
made by far services that have to wait and be retried+ The PC for ret. r·~ i n9 
the chanse m1ode instruction that invokes the service is assum 1ed to be 4 b:d,1:::0·::: 
less than that saved in the chanse m,ode e~·~cePtion f ram:e + Of course, the F··articul 
service routine determines whether this is Possible. 

~CODE_BASE=-1024 (j) 
ECODE_BASE=-1024' 

+PAGE 

l'. 

Base 
Base 

CHMK 
CHME 

+SBTTL Charise Mode DisPatcher Vector Block 
;++ 

code 
code 

value for these se ro.,1 i c:e.i:.::, 
valt1e fo T' these ser·vice::'.· 

This v e ct o r is used b Y the i m,a s e activator to connect the Pr iv i le s e d sh a re ab 1 e 
i m:a 9 e to the VMS ch an 9 e m:o de d i s Patch e r + The offsets i n the v e ct o r a re s e 1 f -· 
re 1 at i ve to eriab 1 e the cons t T'•Jcti on of Position i ndePendent i m.ases + The s~s +...em 

; version number wi 11 be •Jsed bY the im:a9e activator to verif~~ that. this shar-eable 
i m ase was 1 inked with the s~mbo 1 tab 1 e for the cur rent s~s tem,. 

u 

Charise Mode Vecto T' Fo rm:at 

+------------------------------------------+ 
Vector TYPe Code 
<PLV$C_TYP_CMOD) 

+------------------------------------------+ 
Sys tem1 Version Number 

<SYS $K_ VEF<S I ON') 
+------------------------------------------+ 

Kernel Mode DisPatcher Offset 

+------------------------------------------+ 
Exec Mode Entry Offset 

+------------------------------------------+ 
User Rundown Service Offset 

+------------------------------------------+ 
Reserved ! 

! 
+------------------------------------------+ 

RMS Dispatcher Offset 

+------------------------------------------+ 
Address Check ! 

! 
+-------------------------------~----------+ 

PLV$L_TYPE 

PLV$L_VERS.ION 

PLV$L_KERNEL 

f'LV$L_EXEC 

F'LV$L_USRUNDWN 

PLV$L_RMS 

PLV$L_CHECK 

U +F'SECT USER_SERVICES,PAGE,VEC,PIC,NOWiRT,EXE 

+LONG 
.LONG 
+LONG 
• LONG 
. 1 n1.u~ 

PLV$.C_TYP_CMOD 
SYS$K_VERSION 
KERNEL_D I SPATCH-.+ 
EXEC_DISF'ATCH- • 
11 <l I:" C• Co I UJ Tl n IHJ - . 

Set tYPe of vector to chanse mode disPat' 
Iden~ify system version 
Offset to kernel mode dispatcher 
Offset to executive mode dispatcher 

: n f' f' ~ Q + +. n 11 c;. l=l r r 11 n rl n wn c; Pr vi r' f:..' 
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u 
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We have recently discovered that the dispatcher in the user written 
aystein •ervice template presents a real gotcha to users writing system 
••rvice code in higher level languages. I refer to the template that ls 
d_iatributed With VMS In th• file [SYSHLP.EXAMPL!S]USSDISP.MAR. 

the probl• h that most higher level languages (such as BLISS) as:sume 
(•• rightly they ahould) that PP and SP are equal upon entry to a 
procedure. After all, this is how the CALL instruction leaves them. 
Unfortunately, the ••chani• used by VMS to dispatch to user-wrlttfn or 
loadable system •ervices, In conjunction with the dispatching code In the 
aystem service template, does not. 

( 

After the bottom level •tack frame la built by the VMS change aode 
dispatcher, two JSB'• are executed ln the process of reaching the user'• 
aervlce dispatchers one JSB to call into the vector, and another in the 
vector to call into the service dispatcher. Thus, there are two longwords 
on the stack between FP and SP. 

the BLISS compiler assumes that PP and SP are equal on entry to a 
procedure, and will . acSdress stack locals using el ther register, wMchever 
happens to be more conven,fent (i.e., allows a shorter offset) • The current 
compiler uses SP If there ls no advantage to either. This problem ls 
particularly Insidious in that a routine which works at present could cease 
working if modified (by adding more locals to the stack), or even just 
recompiled with some future compiler. Other lan9ua3es 111ay have similar 
problems1 I am not sufficiently familiar with, them to describe them in 
detall. 

( This problem can be fixecS with a simple change to the ·user system 
service dispatcher. What follows is the code in the kernel mode service 
dispatcher 1 an identical piece of code exi&ts for tUspatcMng exec mode 
services. 

KACCVIO: 
MOVZWL ISS$_ACCVIO,R8 
RET 

Kernel access violation 
Set access violation status code 
and return 

ICINSFARG: 
MOVZWL tSS$_INSFARG,R8 
RET 

Kernel insufficient argument;s. 
Set status ·code and 
return 

KNOTME: RSB RSB to forward request . 

KERNEL DISPATCH:: Entry to dispatcher 
- MOVAB w--xcoDE_BASE{RfJ),Rl Normalize d ispa.tch code value 

BLSS 
CMPW 
BGEQU 

DOTME 
Rl,tKERNEL COUNTE~ 
ltNOTfltE -

Branch if code value too low 
Check high limit 
Branch if out of range 

no ... been verified as beinn handled by this dlspa·tcher, The dispatch, code has w ~ f t 
1 Will be Probed a nd the required number o argumen s now the argument 1 st 

verified. 

MOVZBL 
MO VAL 
IF NORD 
CMPB :f, -......JtLSSU 
CASEW 

W"KERNEL NARG {Rl), Rl Get requhed argument count 
@14 [Rl1,1fl 1 Compute byte count inaluding arg coun,t 
Rl (.AP) KACCVIO 1 Branch if argllst not readable 
(AP) W"~KERNEL NARG-I<CODE BASE>[Rtl 1 Check for required number 
KINSFARG - ,- of arguments 
RI,- 1 Case on change mode 

1 argument value 
II<CODE BASE,- 1 Base value 

1 Limit value (number of entries~ 
I<CASE_BASE: 

t <I<ERNl"L _ C OUNTER-1 > 
1 Case table base address for DEFINE_SERVICE 

1 
1 
1 
1 

case table entries are made in the PSECT USER:_I<ERNEL_DISPl by 
invocations of the DEFINE SERVICE macro. The three PSECTS, 
USER_KERNEL_DISPllJ, 1, 2 will be abutted in lexical order at link-time. 

.PSECT 
..,..,.,R5B'«" 

USER KERNEL DISP2, BYTE, NOW.RT, EXE, PIC 
- - 1 Return to reject out of 

1 range value 

Because the change mode code has already been range checke:ndb~f :~: 
time the CASEW instruction ls executed, the RSB at the JSB return 
dispatcher ts never reached and is extraneous. Therefore, the 
addresses on the stack are no longer necessary at th,is point. As a result, 
the problem can be fixed by inserting the instruction 

MOVL FP,SP 

immed lately before the CASEW instruction to reset the stack, 
the RSB at the end into • 

and 

BUG_CHECIC IVSSRVRQST,FATAL Invalid system service request 

The system service dispatch template shipped with' the next release of 
VMS will conuin this modification. Obviously, howev,er,. any exlht1~3 
loadable system services contain their own copies of th

1
ts codie 1 h:n~ s 

1 
ou •l 

b modified by their maintainers if they are wr tten n . g er ev 
i:n ua es (It might be a good Idea to modify the dispatcher even if the 
ser~tc; ~ode is written ln MA¢RO, since someone making a future change t~ 
the module might also make the obvious asswnption that SP ana FP are equa 
on entry.) 
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+ L 0 NG 0 Address check. - P I C i m1a s e 
.PAGE 
.SBTTL Kernel Mode Dispatcher 

;++ 
I n Put Pa r a m!e t e r s : 

LJ (SP) - Return address if bad chanse mode value 

RO - Charise m1ode a rsum,ent va 1 ue. 

R4 - Current PCB Address. <Therefore R4 must be sPecified in all 
resister save masks for kernel routines.) 

AP - Arsument Pointer existins when the chanse 
mode instruction was executed+ 

FP - Address of m1inim,al call fra.me to e~d.t 
the chanse m:ode di sPatche r and ret•J rn to 
the orisinal mode. 

;--
.PSECT USER_KERNEL_DISPO,BYTE,ND~RT,EXEtPIC 

KACCVIO! ; Kernel access violation 
MOVZWL tSS$~ACCVIO,RO 
RET 

Set access violation status cod~ 
; and return 

KINSFARG! Ke r n e 1 i n s u f f i c i e n t a r s 1.J m:e n t s + 

Set status code and MOVZWl tSSS~INSFARG,RO 
RET return 

KNOTME: RSB ; RSB to forward recrnest. 

KERNEL-DISPATCH!! Entry to dispatcher 
MOVAB W~-KCODE_BASE<RO),Rl No r m,a 1 i z e d i s Patch code va 11.J e 

Branch if code value t-00 low U BLSS KNOT ME 
CMPW, Rl,tKERNEL_CDUNTER ; Check hi sh 1 im1i t 

Branch if out of ranse BGEQU KNOT ME 

The disPatch code has now been verified as beins handled by this d.isPatcher, 
now the arsument list will be Probed and the reauired nu~ber of arsuments 
verified+ 

MOVZBL 
MO VAL 
I FNUF~D 
CMF'B 
BLSSIJ 
CASEW, 

W'"'KERNEL_NARG [ R 1J,R1 Get rea1J ired a rsum 1.ent c o•Jnt. 
@•4[R1J,R1 ; Compute bYte count includin5 ars co1Jnt 
Rl,(AP),KACCVIO Branch if arslist not readable 
<AP> , lt.V' <KERNEL_NARG-t\CODE .... BASE> [ ROJ ; Check for r eau :i. red numbt: i· 
KINSFARG of arsuments 
RO,-

tKCODE_BASE,­
t<KERNEL_COUNTER-·1 > 

; Case on chanse m:o.de 
a rsumient value 
Base value 
Li nlii t value (nu m:bi:? r of en+... r i es.) 

KCASE_BASE! Case tab 1 e base address. f o r DEF I NE_ SE RV IC 

Case table entries are made in the PSECT USER_KERNEL_DISP1 bs 
invocations of the DEFINE_SERVICE miacro. The th rep PSECTS ~ 
USER-KERNEL_DISP0,1,2 will be abutted in lexical order at link-time. 

i-F'SECT USER_KERNEL_DISf'2,BYTE,NOWRT,EXE,PIC 
RSB Return to reJect out of 

ranse value U +PAGE 
+ S B T T L L< e cut i v e Mode [I i s P at ch e r 

;++ 

... 
It 

InPut Parameters: 

<SP> - RetDrn address if bad chanse mode value 



AP - Arsument Pointer existin9 when the chanse 
; mode instruction was executed+ 

FP 

;-U 

Address of ni:inim1al cal 1 fram:e to e~d t 
the chanse mode dispatcher and return to 
the ori9inal mode+ 

+F'SECT 
EACCVIO! 

USER_EXEC-DISPO,BYTE,NOWRT,EXE,PIC 
Exec access violation 

MOVZWL 
RET 

EINSFARG! 

tSS$_ACCVIQ,RO Set access violation status code 
; and return 

Exec insufficient arsuments. 
MOVZWL 
RET 

ENOTME! RSB 

tSS$_INSFARG,RO Set status code and 
ret•Jrn 

RSB to forward reouest 

EXEC-DISPATCH:: Entr~ to disPatcher 
MOVAB 
BLSS 
CMPW 
BGEQU 

w~-ECODE_BASE<RO>,Rl 

EN OT ME 
Rl,tEXEC_COUNTER 
ENOTME 

No r m1a 1 i z e d i s Patch code v a l ue 
Branch if code value too low 
Check hi9h limit 
Branch if out of ranse 

The disPatch code has now been veri~ied as being handled bs this disPatcher, 
now the a rsum:ent 1 is t wi 11 be P 1~obed and the re au ired number of a rsum:er.t .. s 
verified+ 

MOVZBL 
MO VAL 
IFNORD 
CMPB 
BLSSIJ 
CASEW 

w~EXEC_NARGCR1J,R1 Get rec-tuired ar9un"ent count 
@t4[R1J,R1 ComPute b~te count includins ars count 
Rl,(Ap),EACCVIO Branch if arslist not readable 
<AP),Wr<EXEC_NARG-ECODE_BASE>CROJ ; Check for reouired number 
EINSFAF\:G of ar9uments 
RO,- Case on chan9e mode 

a rsum,ent value 
tECODE_BASE,­
t<EXEC_COUNTER-1> 

Base value 
Lim,it valuE: <number of entries) 

ECASE_BASE! Case table base address for DEFIN£_SERVI( 

;++ 

Case table entries are m~de in the PSECT USER_EXEC_DISPl bY 
invocations of the DEFINE_SERVICE m~cro+ The three PSECTS, 
USER _EXEC _It I SF' 0 , 1 ' 2 w i 11 be abut t e d i n 1 e ~d c a 1 o r de r a t. 1 i n k - t i !TH::~ + 

.PSECT USER_EXEC_DISP2,BYTE,NOWRT,EXE,PIC 
RSB Return to reJect out of 

; ranse value 
+PAGE 
.SBTTL User Rundown Service 

Fun~tional descriPtion: 
This service is invoked f ram: within the ke rne 1 m:ode system: service 
that Perform1s im1a9e rundown+ It is invoked befo.re an~ system 
rundown f u n c t i on s ( i + e • de a s s i 9 n ch an n e 1 s ' r e 1 e as e m ,em o r Y ) a r e 
Perform,ed+ User code should not invoked an~ RMS services or RTL 
r· out. i ne s , m1us t not s i 9 n a 1: an~ e ~-~ c e P ti on s + Use r code can i rt\·' o k e 
m1os t SYS tem1 services e~·~ecPt those that use RMS ( e + g + $F'UTMSG.)" 

Calling seouence: 
JSB USER-RUNDOWN 

U Entered at I F'L.=O and m1us t leave at. I F'L=O'+ 

InPut Parameters: 
R4 - Current PCB Address. <Therefo.re R4 must be sPecified in all 

resister save m~sks for kernel routines.) 
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service was invoked. 

4<AP> - Access mode Parameter to $RUNDWN 

;--
.PSECT 

US~RUNDOWN:: Entr~ Point for service 
Save a resister 

10$: 

PUSHL R2 
PUSHAB B'"'SYSOUT 
PUSHL S'"'tSYS_LEN 
MOVAL -<SP>, R2 
$ASSIGN_S 4CR2), <R2> 
BLBC RO, 10$ 

Set UP addr~ss of descriPtor 
Set UP lensth 
Grab so m1e t e fJl,p or a r B st o rage 
Assisn a channel to oPerator console 

; Er r,or 
$OUTPUT <R2), S'"'tMSG_LEN, B'"'MSG ; Print thB messase on operator 

Get rid of the channel $DASSGN,_S < R2) 
ADDL2 t12, SP Clean I.JP 

MOVL <SP>+, R2 ; Restore resistBr 
RSB 

3YSOUT: .ASCII /_OPAO:/ 
3YS_LEN=.-SYSOUT 
1SG: .ASCII I*** Imase e~dtins ***I 
~SG_LEN=.-MSG 

.PAGE 
+SBTTL Get Time of Da~ Resister Value 

;++ 
Functional DescriPtion: 

This routine reads the content of the hardware ti rri:e of das 
Processor resister and stores the resultins value at the 
specified address. 

Uut Param:eters: G) 
04<AP> - Address to return time of das value e i 
R4 - Address of current PCB 

OutPut Parameters: 
RO - ComPletion Status Code 

;--
+ENTRY USER_GET_TODR,~M<R2,R3,R4> 

cor 

__.MOVL 4<AP),R1 Get address to store time o,f da~ resister 

~
-IFNO,WRT 

MFPR . 
10 MQl.. .. 'L 

t4,(R1),10$ Branch if not writable 
tPR$_TODR,(R1> Return current time of da~ re~ister 
tSS$_NORMAL,RO Set norm1al com:Plet.ion st2t1.E; 

10$: 

;++ 

RET 

MOVZWL 
RET 
.PAGE 
.SBTTL 

and return 

tSS$_ACCVIO,RO Indicate acce~s violation 

Set Page Fault Clu~ter Factor 

Functional Description: 
This routine set~ the page fault cluster to the sPecif ied value 
and returns the Previous value. 

I n Put P a T' am et e r s : 
04(AP> New value for Page Fault Cluster factor 

( I 

~ 
OB<AP> - Address to return Previous value 

( 0 mceans none) 
R4 - PCB address of current Process 

Output Parameters: 
RO - Com1Pletion Status code 

;--



10$: 

u 
20$! 

30$! 

;. ++ 

11u v·i... 

MOVL 
BEQL 
IFNOWRT 
MOVZBL 
MOVB 
CMPB 
BLEQU 
MOVB 
MOVB 
MOVL. 
RET 

MOVZWL 
RET 

+PAGE 

'1.:T'l.J I L.1>\.JL.-1 l"lJ..I !' f\,_J 

8<APhR1 
10$ 
t4,(R1),30$ 
PHD$B_DFPFCCR5),(R1> 
4(Af'),R0 
RO,t127 
20$ 
1127,RO 
RO,PHD$B_DFPFC<R5> 
tSS$_NQRMAL,RO 

tSS$_ACCVIO,RO 

+SBTTL Null Service 

Functional DescriPtion: 

InPut Parameters: 

OutPut Parameters: 

;--

~ , u 

u 

+ENTRY 
MOVZWL 
RET 

+ ENit 

USEP_NULL,""M<> 
ISS$_NORMAL,RO 

'I U I:: v 0 1.J '..I I 0::- ~ ~ 1.J I i:" I U '-· t:: ;:} ::> I I C: 0 •.J •::: I 

Get addr·ess to storE~ Previous value 
; Branch if none 

Branch if not writable 
Ret•J rn cur rent value 

; Get new value for PFC 
Check for lesal value 

; Branch if lesal 
Set to m1a ~·~ i mum1 v a 1 ue 
Set new value int-0 PHD 
Set no r m1a 1 co 1T11P l et i on status 

and return 

Indicate access violation 

Entr~. definition 
Set norm1al com:P 1 eti on status 

and return 



+TITLE USSTEST 
.!DENT 'V02-000' 

; *7 o,J('* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ;iV * 
; % COPY R I G HT ( c ) 1 9 8 0 * 
;* BY DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS. * 
'* * '* THIS.SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED * ; * ONLY IN ACCORDANCE WI TH THE TERMS OF SUCH LICENSE AND W1I TH THE * 
;* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER * r* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERW1SE MADE AVAILABLE TO ANY * '* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY * ; *· TRANSFERRED. % 

'* * ; * THE INFORMATION IN TH IS SOFTW·ARE IS SUBJECT TO CHANGE WIT HOUT N10T I CE * 
;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT * 
;* CORPORATION. * 
;* * ;* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS * 
;* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. * 
;* * ;**************************************************************************** 

Fa c i 1 i t y : L-~ a 1M:. l e of IJ s e r bJ.1 r i t ten SY stem, Se r v i c es 
;++ 

Abstract: 

u 
;--

This module contains an. e~{BITl!Ple of a Prosram1 that invokes a samiF·le 
user-written system: ser·vice that is contained in a Privi lesed 
shareable library. The module USSDISP contains the samPle service 
and associated disPatchins code beins invoked by this sinH-:.·le test 
Pros ram1. 

L i n It.. Co m,m1a n d F i 1 e : 

;--
BUF! 

;++ 

$ 

t Link Command file for USSTEST 
$ 
$ LINK USSTEST/MAF'/FULL,SYS$INPUT/OPTIONS 

Opt.ions file for USSTEST J 
USS. EXE/SHARE ~ 

It-) 

+LONG Location to rBceive TODR contents 
+PAGE 
.SBTTL Sam:Ple invocation of user w·ri tten system1 service 

Functional DescriPtion: 

.. ,--

This routine shows an invocation of the example user s~stBm service that 
wi 11 read the contents of the ti m1e of day resist.er• 

As can be seen b~ this e~,~am1P 1 e, the Pr iv i 1 esed nature of the code used 
to i m1P 1 e m1e n t the read ins of the· T 0 DR is not. vis i b 1 e to the ca 11 er ~ 
For coding convenience and better m~intainability, the code can be 
generated by m1acros Patterned on the standard VMS ssstem ser·vicE~ m 1acros-~ 

.. ENTRY llRRTFRT • '"'M·::"'> 



r e 't .1J rn v a r ue 
CALLS ; Invoke routine in Privilesed librars 

to set value from 1 Tim1e-of--da'::f resister 
ft$~ RET 

t ENII USSTEST 

$ u . 

l 
~._? 

u 



u 
Commonly Used System llacros 

Privilege Checking Macros 

.MACRO IFPRIV PRIV,DEST,PCBREG=R4 

.MACRO 

• ENI»1 

• IF DIF 
.IF DIF 
BBS 
.IFF 
BBS 
.EN,DC 
• IFF 
BBS 
• EN,DC 
IFPRIV 

IFNPRIV 
.IF DlF 
• IF DIF 
BBC 
.IFF 
BBC 
.ENDC 
• IFF 
BBC 
• EN,DC 
IFNPRIV 

<PRIV>,<Rl> 
<PRIV>,<R2> 
IPRV$V_'PRIV,@PCB$L_PHD(PCBREG),DEST 

PRIV,@PCB$L_PHD(PCBREG),DEST 

PRIV,@PCBSL_PHD(PCBREG),DEST 

PRIV,DEST,PCBREG=R4 
<PRIV>,<Rl> 
<PRIV>,<R2> 
f PRV$V_' PRIV ,@PCB$L_PHD (PCBREG) 1 DEST' 

PRIV,@PCB$L_PHD(PCBREG),DEST 

PRIV,@PCB$L_PHD(PCBREG),DEST 

-54-



I I 

'-'' 

AST Delivery 
Exception/ Interrupt 
Service Routine 
(i.e. Scheduler) 1/o 
• 
• . I 

REI •<'· C.i1. +Ct 

IPL2 
Generated 

SCHSASTOEL: 
"':\., / 

(Rec.ompute ASTLVL) 

REI 

-ss-

I 

,... ''"''· i) It 1 /;,": p) ,, . .,, I 

Special K 
AST 

IPL:2 

USER 
AST 

IPL:O 



u 

I , 

!.._) 

-- '; 
.. 

AST DATA STRUCTtJRE 

/r~ 
/r 

Software Process Control Bloc ;{PCB) 

·"':; !" .;',$(>1\i 
.· f.:h { 0: n:· 

AST 
ASTQFL 
ASTOBL 

r:._ or t~ 1\1- c:~n~; 
Cf f: ~,·i ~.: 

ASTCNT 

AST Control Block (.ACB) 
ASTQFL 
ASTOBL 

RMOD TYPE SIZE 
PIO 
AST 

ASTPRM 

RMOD Bits: 
7 6 5 2 1 0 

111 I J 
.. SPARE . MODE 

QUOTA 
KAST 

,' ! / i ... / 



u 

u 

( ' 

\,_..) 

TIMER QUEUE ELEMENT 

TOFL 
TOBL 

RQTYPE I TYPE I SIZE 

vr.-p ( PIO/PC -·-, 
" :.- " ,__ ~ ............... ~-~-~----/' A ST I FR 3 .:..1-·---~----.i----

(ft:T:1)'t:>-f"' (_ ASTPRM/ FR4 C•' 

-
-

/(\~ ,./ 

TIME 

DELTA 

I EFN I RMOD 
ROPID 

TOESB-RQTYPE 
765 3210 

I 

I 

.. ~ ~~~ 

L[ 0 Process timer request 
1 S~stem subroutine request 
2 Scheduled wake request 

,/ /!. / 

-57-

0 One-time request 

1 

1 Repeat request 

AST is associated with 
timer event 

.· )' ,' .. ' 



31 

.J 

PROCESS SYNCHRONIZATION MUTEX 

Status 

yrvr 

-58-

lH 1)1 vc"$1 ( 

. . ?' A ) c ~· · t ... v t 1 1 e r · .. 

t:J'' 
i· t tl'e Oi")f y 

f 

( t1(\' 

,! 

17 16 15 0 

~ . , Ownership Count I 
L Write-in-Progress or 

Write-Pending Flag 

., 

t ; , c. l /ho.:,.(c \ 
_) 



DYNAMIC MEMORY (PAGED POOL): 

USED 

Size of this Block 

First Unuud 
Block 

USED 

Next Unused 
Block 

-59-

• • 

Beginning of Pool Area 
(Filled in When 
System is Initialized) 

Address of First 
Free Block 
(Modified by Allocation 
and Deallocation Routines) 

• 

(Zero in Pointer 
Signifies End of List) 



NON-DYNAMIC l'IEMORY 

NON PAGED POOL 

i 
i 
! 
J 

l 
t 

\ 

Aest of 
Nonp•g•d 
Pool, 

••• 

••• 

••• 

fi~st 
unused 

--block 

1 ... 4.__.I:: MM.GSGL_NPAGEOYN 

:: EXESGL-NONPAGEO +4 

:: IOCSGLJRPFL 

:: IOCSGL_SRPFL 

<<'.,<c~Z:-ci L .__ _________ _ ~ i ! ·) .. ' 
,.., .. :~ O Leoff..fJ :; 

-60-



,HAIN, 

20 20 20 20 45 4D 41 4E SF 
20 20 52 45 4E 57 4F 20 20 
54 4F 52 50 20 20 20 20 20 

OA 40 52 45 50 20 20 
20 20 20 2D 20 20 2D 2D 20 
20 20 20 20 20 2D 20 20 20 
2D 2D 20 20 20 20 20 20 20 

20 20 20 20 20 20 20 

0000 
00000000 

0000 
0000 

0000 0000 
01 OE 0002 

OOOOOOOC' 0004 
0008 

00000000 0008 
oooc 

00000018 oooc 
0018 

42 45 43 0018 
20 20 20 
20 20 20 
20 20 20 
20 2D OD 
20 20 20 
20 20 20 

0027 
0033 
OOJF 
0049 
0055 
0061 

20 20 20 006[1 
0000005C 0077 

0077 
00 0077 

0078 
00 0078 

0079 
0000 0079 

0078 
0000 0078 

00 0070 
007E 

00000000 
0000 

00000002 0000 
00000000 0004 
00000000 0008 

0000007E 
oo7E: 

0000 007E 
0080 

55 4F 24 53 59 53 0000008~'010EOOOO' 00~0 
54 55 50 54 008E 

00000000 

0000007D'EF 01 

cab's 

28 0000007D'EF 

BB 

/~) 

0000 0000 
0002 
0017 
0017 

90 0040 
0047 
0047 

OOSA 
E9 005A 

0061 
0061 

11 OOBA 
04 ooac 

003C 0080 

4-DEC-1982 1~ :1:se VAX-11 Hacro V03-00 Pa~e 1 
.t\~DEC-1982 12:40:32 SYStSYSLJEVICE:CELLISlCE~.HARf 1 (1) 

$CEBDEF 
'} .PSECT DATA•NOEXE 
J 
4 CEEL. DESC: 
S .WORD 0 
6 .~YTE 14rl 
7 , A[t[tRESS CEB-.NAHE 
8 CEEL.NAHLLEN: 
9 .LONG 0 

10 CEB-NAHE: 
11 .8LK8 15 
12 HEA(IER: 
13 .ASCII /CEB-NAHE 

14 .ASCII <13>1--------

15 HEADER-LENGTH=.-HEADER 
16 PROL.ON_OFF: 
17 .ItYTE 0 
18 PERH-CEB: 
19 . .EtYTE 0 
20 UIC-.OWNER: 
21 .WORD 0 
22 UIC_GROUP: 
23 
24 DONE: 
25 

.WORD 0 

.EtYTE 0 

.SAVLPSECT 

OWNER 

26 .PSECT SCRATCH NOSHRrWRTrNOEXE 
27 GCL.ARGS: 
28 .LONG 2 

f'ROT PER"l<10> 

----/ 

29 
30 
31 

.LONG 0 

.LONG 0 
;o->FIRST TIHE THROUGH AND WILD CARD• CEB PTR 

.RESTORLf'SECT 
32 TERH-CHANNEL: 
33 .WORD 
34 TERHINALZ 

0 

JS .ASCID /SYSSOUTPUT/ 

.PSECT CODEtEXErNOWRTtSHR 

.ENTRY LOC-.CEB,-H< > 
36 
37 
38 
39 
40 
41 

$ASSIGN_$ CHAN=TERH_CHANNELtDEVNAH=TERHINAL 
•a1ow_s CHAN=TERH_CHANNEltFUNC=tl0$_WRITEVBLKtP1•HEADERr-

P2=tHEADER-LENGTH 
t1 r DONE f Note that we have not finished 

I 
r-i 

'° I 

42 10S: 
43 

HOVB 

•Cttl\RNLS ROUTIN=GET_CEB-INFOtARGLST=GCI-ARGS •Get into kernal for 

44 fForaat and disPla~ ceb info 
45 BLBC (IONEt20$ 
46 tOUTPUT CHAN=TERH-CHANNELr8UFFER=CE8-.NAHEt-
47 LENGTH~CEB-NAHE-LEN 
48 fCRfC 10$ 
49 
50 

20•: RET .---
.ENTRY r_>cEB-.INFOt"'H<R2rR3tR4tR5> :J 



.HAIN. ·r;· ,.;,'.·, 

50 OOOOOOOO'GF DE 008F '51 HO VAL 
OOOOOOOO'GF 16 0096 52 JSB 

04 AC [15 009C 53 TSTL 
08 12 oo9F' 54 BNEQ 

04 AC OOOOOOOO'GF DO OOAl 55 HOVL 
OOA9 56 GOT-CURRENT: 

52 04 AC (10 OOA9 57 HOVL 
04 AC 04 BC (10 OOA[I 58 HOVL 

00000004'GF 04 AC [11 0082 59 CHPL 
oe 12 009A 60 BNEO 

0000007D'EF 94 OOltC 61 CLRB 
15 11 OOC2 62 ICRB 

OOC4 63 HORLCEBS: 
00000008'EF 28 A2 9A OOC4 64 HOVZBL 
29 A2 OOOOOOOS'EF 28 oocc 65 HOVCJ 

OOOOOOOC'Ef 00(14 
00(19 66 NO-HORLCEBS: 

50 OOOOOOOO'GF DE OOD9 67 HO VAL 
54 OOOOOOOO'GF DO OOEO 68 HOVL 

OOOOOOOO'GF 16 OOE7 69 JSB 
04 OOED 70 RET 

OOEE 71 .END 

t"'" 
J. /:f:! 
/.'!-:;:.. 

p\ 
.... ,,.·' 

.) 

i'/\ 
4 - [If C - l 9 8 ::: . 11: 58 VAx~11 Hacro V03-00 Pase 
4-DEC-1982 tb:40:32 SYSSSYSDEVICE:CElllSJCEB.HAR;1 

G"'EXEtGL_CEBHTXrRO fSet UP •utex on ceb structures 
o~sCHSLOCKR flock tor read access <assu~e R4->PCB> 
4 < Af' > ;9 
GOT_CURRENT 

(o,111•J'i!! r" 70 G"'SCHSGO_CEBHDr4<AP> f 4<AP>-> TO NEXT CEB 5 

·;'1 ~ ... , . ..:~F 

4<AP> ,R2 
@4<Af') r4(Af') 
4(AP>rG"SCHtGQ_CEBHDt4 f POINTS TO LAST CEB? 
HORLCEBS 
DONE 
NO_HORLCEBS 

CE8tT-EFCNAH<R2>1Cflf_NAHE_LEN 
CEB-NAHE-LEN,CEBtT-EFCNAHt1tR2>rCEB.NAHE 

'I. Jr,tOt/C. 3 1,. .. 1;.:ug t."1 '• ~ /(,er:... 
G"EXESGL_CEBHTXrRO \ f 

o~scHtGL_CURPCBrR4 
G"'SCHSUNLOCK f Free UP autex on ceb 

LOC-CEB 

. , 

,) ) 

2 
( 1 ) 

I 
N 
\0 
I 



.HAIN. 4-~EC-1982 \1:58 VAX-11 Macro V03'-00 Pase 3 
______ 5_~_11_b_0Li._abl e ____________________________________________________________________________________________________ -------~---:::J_1_E.J~_-:-_1_9_a_:~ __ J_ J ~_QJ __ J_~ __ S.J'S_i.St Sl•~ ~lCE t C_EJ,J,.J_S_lJ;_E_ll __ .11_A_RJ_1 ____ J J. J __ _ 

UH 
CEEttB-CREATPORT 
CEBtfJ..;.[tELE TPORT 
CEEft[t_LOCK 
CEEftlf-PROCCNT 
CEElf£1_STS 
CEEtU- TYPE 
CEBtC-LENG TH 
CEEttC_SLAVLNG 
CE HK-LENGTH 
CEfCSILSLAVLNO 
CEBtL-CEBBL 
CElttLCEltFl 
CEUL-EFC 
CEBtl-"ASTER 
CEHL-PID 
CE8tLSHB 
CEHL-UIC 
CEBSL-VASLAVEl 
CEBtL-WOBL­
CEUL.-WOtL 
CEHT-EFCNAtt 
CEBtW-GRP 
CEBtW-INDX 
CEBtW-PROT 
CEBtliLREFC 
CEBSW_SIZE 
CEHW-STATE 
CEBtW-WOCNT 
CEB-DESC 
CEB-NAHE 
CEB"""NAHE-LEN 
DONE 
EXEtGL-CEBttTX 

-GCI-ARGS 
GET-CED-INFO 
GOT_CURRENT 
HEADER 
HEADER-LENGTH 
IOLWRITEVBLk 
LOC-CEB 
HORLCEBS 
NO_ftORLCEBS 
PERtt-CEB 
PROT-ON_OfF 
SCHtGL_CURPCB 
SCHtGQ_CEBHD 
SCHtLOCKR 
SCHtUNLOCK 
SYStASSIGN 
SYStCHKRHL 
SYStQIOW 
TERHINAL 
TERH_CHANNEL 
UILGROUf' 
UILOWNER 

•) 

00000001 
0000001[ 
0000001F 
0000001C 
0000001 [I 
00000008 
OOOOOOOA 
00000038 
00000044 
00000038 
00000044 
00000004 
00000000 
00000010 
00000040 
oooooooc 
00000038 
00000020 
00000038 
00000018 
00000014 
00000028 
00000022 
0000003C 
00000024 
00000026 
00000008 
0000001E 
OOOOOOlC 
00000000 
oooooooc 
00000008 
00000070 

******** 00000000 
0000008[1 
OOOOOOA9 
00000018 

• 0000005C 
• 00000030 

00000000 
OOOOOOC4 
00000009 
00000078 
00000077 

******** ******** ******** ******** ******** ******** ******** 00000080 
OOOOOOJE 
0000007& 
00000079 

R 
R 
R 
R 

)( 

R 
RG 
R 
R 

RG 
R 
R 
R 
R 

)( 

x 
x 
x 

ox 
GX 
GX 

R 
R 
f< 
R 

03 I 
03 r'l 
OJ \0 

OJ I 

OS 
04 
05 
05 
03 

05 
05 
05 
OJ 
03 
OS 
05 
05 
0~) 

05 
05 
05 
OJ 
03 
03 
0:3 

-~) ) 



.HAIN. 
f'sect s1::1n0Psis 

f'SECT na11e 

ABS 
• EtLANK • 
tAEtSt 
DATA 
SCRATCH 
CODE 

Phase 

lni thl iZat ion 
Coaaand Processin• 
Pass 1 
5Yabol table sort 
Pass 2 
Syabol table outPut 
Psect synopsis output 
Cross-reference outPut 
Asseabler run totals 

+--~-------------+ 
! Psect s-..nof'sis ! 

+---------------~+ 

Allocation f'SECT No. Attributes 
---------- --------- ·--·--------
00000000 
00000000 
00000044 
00000092 
oooooooc 
OOOOOOEE 

Pute faults 

27 
39 

261 
1 

65 
7 
5 
0 

HO 

( 0. ) 00 ( 0.) NOf'I C 
( 0.) 01 ( 1 • ) NOP IC 
( 68.) 02 ( 2.) NOPIC 
( 146 .> 03 ( 3.) NOf'IC 
( 12.) 04 ( 4.) NOF· IC 
( 238.) 05 ( 5.) NOF·Ic 

+------------------------+ 
! Perforaance indicators ! 
+------------------------+ 

Cf'U Ti11e 

00:00:00.oe 
00:00:00.34 
00:00:06.10 
00:00:00.04 
00:00:00.99 
00:00:00.10 
00:00:00.os 
00:00:00.00 
oo:oo:oe.54 

El aPsed Ti me 

00:00:00.10 
00:00:00.12 
00:00:06.99 
00:00:00.es 
00:00:01.09 
00:00:00.10 
00:00:00.05 
00:00:00.00 
00:00:10.01 

USR 
USR 
USR 
USR 
USR 
USR 

The workin9 set liait was 430 pases. 

4-Drc~19e 

4-DEC~t9f 

CON 
CON 
CON 
CON 
CON 
CON 

16560 bYtes C33 Pa•es> of virtual •eaor~ were used to buffer the interaediate code. 

AEIS 
REL 
AEIS 
REL 
REL 
REL 

11:sa VAx~11 Macro V03-00 Pase 4 
40:32 SYStSYSDEVICE:CELLISJCEB.HARil <1> 

LCL NOSHR NOEXE NORD 
LCL NOSHR EXE RD 
LCL NOSHR EXE RD 
LCL NOSHR NOEXE RD 
LCL NOSHR NOEXE RD 
LCL SHR EXE RD 

NOWRT NOVEC BYTE 
WRT NOVEC EtHE 
WRT NOVEC 9YlE 
WRT NOVEC ltYTE 
WRT NOVEC &HE 

NOWRT NOVEC 8YTt 

I 
-.:I' 

'° I 
There were 20 Pa••• of s~•bol table space allocated to hold 334 non-local and 2 local s~abols. 
71 source lines were read in Pass 1• Producins 24 obJect records in f'ass 2. 
17 P•••s of virtual •••orv were used to define 16 aacros. 

"aero librarv naae 

SYStSYSROOT:CSYSLIBlLI8.HLBf 1 
SYS•SYSROOT:CSYSLIBlSTARLET."LB;1 
TOTALS Call libraries> 

497 GETS were reouired to defin• 13 •acros. 

+---------------~--------~-+ 

! "aero librar~ statistics ! 

+------------------~-------+ 

"acros defined 

1 
12 
13 

There were no errors• warninss or infor•ation aessases. 

/LIS/ENA9L=SUPP CEB+SYSSLJBRARY:LI8/Ll9 
• • 

") _-) -~ 



CEB 

Hod•J le Na1111e 

.HAIN. 
SYS 

Psect Naae 
----------
DATA 

SCRATCH 

CODE 

Swabol 

EXEtGL_CEBHTX 
GET-CEB-INFO 
LOC-CEB 
SCHtGL-CURPCB 
SCHtGO-CEBHD 
SCHSLOCKR 
SCHtUNLOCK 
SYSSASSIGN 
S'fS$CHKRNL 
SYStt<-VERSION 
SYStOIOW 

I dent 

0 
VOJ-OOJ 

Hodul• Na•e 
-----------
.HAIN. 

.HAIN. 

.HAIN. 

Value 

800028C4 
0000048D"-R 
00000400-R 
8000210C 
80002124 
80009802 
80009870 
7FFEC•E50 
7FFEDE90 
594A315B 
7Ff"EDEOO 

4-DEC-1982 19:12 VAX-11 Linker V03-16 

+------------------------+ 
' ObJect Hodule SYnoPsis ! 

+------------------------+ 
Eh:1tes File Creation [late Creator 

396 SYS$SYSDEVICE:CELLISJCEB.OBJ;2 
0 SYS$SYSROOT:CSYSEXElSYS.STB;1 

4-DEC-1982 19:11 VAX-11 Hacro VOJ-00 
27-APk-1982 03:46 VAX-11 Linker VOJ-16 

+--------------------------+ 
! ~ro!!lra• Section SwnoPsis ! 

+--------------------------+ 
Base End Len!!lth Al i!!ln At tr i b•Jtes 
---- --- ------ ----- ----------

00000200 00000291 00000092 ( 146.> BYTE 0 NOPIC,USR,CON,RELrLCLrNOSHR•NOEXEr RD• 
00000200 00000291 00000092 ( 146.> BYTE o 
00000292 0000029D OOOOOOOC C 12.> BYTE O NOPIC,USR,CONrREL•LCLrNOSH~,NOEXE• RDr 
00000292 0000029D OOOOOOOC < 12. > BYTE 0 

Pa!:le 1 

Wf<TrNOVEC 

WRTrNOVEC 

00000400 000004ED OOOOOOEE C 238.> BYTE 0 NOPIC,USRrCONrREL•LCLr SHRr EXE, RDrNOWRTrNOVEC 
00000400 000004ED OOOOOOEE < . 

+-----------------+ 
! Sw11bols Bw Na&e ! 

+-----------------+ 
Sw11bol Value 

238 • ) BYTE 0 

Swabol Value Sw11bol Value 

I 
t.n 

'° I 

Kev tor special characters above: 

) 

t-~---~------------+ * - Undefined 
t U - Universal ! 
I R - Reloc•t•ble ! 
! X - External 
+------------------+ 

. . )·~. 

'-~ ,.) 



SYStSYSDEVICE:CELLISJCEic.EXE;11 4-DEC-1982 19:12 VAX-11 Linker V03-16 

+----------------+ 
! l•aSe S~noPsis ! 
+----------------+ 

Virtual •e•orw allocated: 00000200 000007fF 00000600 (1~36. b~tes' 3. pases> 
Stack size: 
l•ase header virtual block limits: 
l•aSe binarw virtual block li•it5: 
l•ase na•• and identification: 
Nu•b•r of til•s: 
Nu•ber of •odulesl 
Nu•ber of Proaraa sections: 
Nu•ber of •lobal swabols: 
Nuaber of iaaae sections: 
User transfer address: 
Debu•••r transfer address: 
laase twPe: 

CEB 0 

20. Pa!iles 
1. 1. 
2. J. ( 

4. 
3. 
a. 

11. 
4. 

00000400 
7FFEDF68 
EXECUTABLE. 

1. block) 
2, blocks> 

"aP for•at: 
Estiaated aaP lenath: 

DE~AULT in file SYStSYSDEVICE:CELLISlCEB.HAPtl 
ts. blocks 

Perforaance Indicators 

Coa•and Processin•: 
Pass 11 
Allocation/Relocatio~: 
Pass 21 "•P data after obJect •odule swnoPsis: 
Swabol table output: 

Total run values: 

+---------------------+ 
! Link Run Statistics ! 

+---------------------+ 
Pase Faults Cf'U Ti11e Elapsed Ti•e 
----------- -------- ------------

25 00:00:00.09 00:00:00.15 
125 00:00:01.54 00:00:02.Je 

25 00:00:00.10 00:00:00.22 
55 00:00:00.29 00:00:00.77 
24 00:00:00.14 00:00:00.13 

3 00:00:00.01 00:00:00.16 
257 00:00:02.17 00:00:03.81 

· Usin• • workin• set liait•d to 415 Pases and JJ pases of data stora•e <excludin!il iaase> 

Total nuab•r obJect record• read <both Passes>: 190 
of which 18 were in libraries and 2 were DEBUG data records containins 139 bvtes 

123 bvtes of DEBUG data were writtenrstartins at VBN 5 with 1 blocks allocated 

Nu•ber of •odul•• extr•cted exPlicitl~ = 0 
with 1 ewtracted to resolve undefined s~abols 

0 librarv searches were tor svabols not in the librarv searched 

A total of 0 •lobal svabol table records was written 

/HAP CEBrSYStSYSTE":svs.STB/SELE • 

) •J 

Pase 

-~) 

2 

I 

"° '° I 



t anal!:lze/s!:lste11 · _...-··· 
VAX/VHS S!:lste11 anal!:lzer 

ol lk'' /''~ r-'' 

:::;;» --;~ 

SDA fo raiat ·~u 
SDA read cebdef.obJ 
SDA foraat @schtso_cebhd 
901153CO CEULCEEtFL 80002124 
B01153C4 CEetL_CEBBL 80002124 
B0115JCB CEfetW .... SIZE 0040 
B01153CA CEBU- TYf'E 04 
801153CB CEBSB-STS 02 
801153CC CEBtL-PID 00020045 
801153DO CEICtLEFC 00000000 
80115304 CEUL-WOFL 901153(14 
801153[18 CE UL-WO BL 801153[14 
S0115JDC CEBtB-LOCK 00 

CEUW.WOCNT 
801153[10 CEBtB-PROCCNT 00 
80115JDE CEBU-CREATPORT OJ 

CEBtW_STATE 
80115JDF CEBtB-DELETPORT 00 
B0115JEO CEBfL_UIC 00010006 

CEBtW-GRP 
801153E4 CEBtW..;.PROT 0000 
8011SJE6 CEBtW-REFC 0000 
801153£8 CEBtl-EFCNA" •BERT• 
80115JED 000000 
B0115JFO 00000000 
801153F4 00000000 
S0115JF8 CEBtLSHB 00010004 

CEHLVASLAVE 1 
801153FC CEBtW-INDX AOOO 
80115JFE 0000 
80115400 CEHL-·"ASTER OOOOOOSF 

·SDA> "Z 
• 

.)·-
·-

.:.. .. 
{)Cc;.1., __ "7 ,r) . ,V'<.l'l 

7 ,':) ~~ (.e 

/ r.x 4· :S. '(~ '•1rr' 

• 
-c· .... ~ -:::> l O< ; ~r;-

f'tr ~ S 
~;":' _1 .. ·~ 

~ ,,("$, Q 
~~ L1' .. · k\.· .::, c i? ;;.~-:~ "'J~ 

14'.:. i~i 

'J 

~~-~ l ~.l 
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J 
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• UI I 
fTI I~.···· 
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•zn 
I l> ID 
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10 
IE 
I Z: 
I l"'I 
I 7.1 
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10 
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/) 

HllTQI 
HI 

oooooooc 
000000'11 

OOOF4240 
OOOOOOOI 

0000 

04 

OOJC 

ln1ert1 TQL Into t1•er queue 2l•JU~·19VO 111o~ali iAX•ll Mecro VOJ.45 
2l•JUN•l980 11100111 .DNAU1lVIKJMAlETO~.~ARll4 

Paqo l 
(1) 

0000 
(1000 
ooou 
0000 
0000 
OCIOO 
0000 
0000 
0000 
0000 
oono 
0000 
0000 
ooou 
OOGO 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
000(1 
0000 
0000 
0000 
0004 
OOH 
0008 
0001 
OOOI 
OOOA 
OOIV 
OOH 
oou 
OOIC 
OOIC 
OOIC 
OOIC 
001( 
OOIC 
OOIC 
OOIC 
001( 
OOIC 
OOIC 

100 
2UU 
JOO 
400 
!)UO 
•CIO 
'NO 
IOO 
'-00 

IUOO 
1100 
uoo 
uou 
1400 
uuo 
uoo 
1700 
llUU 
1900 
2000 
2100 
2JOO 
2JOO 
2400 
:1500 
260(1 
1700 
210(, 
29UU 
JOuO 
llOO 
3200 
uoo 
3400 
noo 
lttOU 
llOO 
JlfQO 
3900 
4000 
410CI 
42CIO 
UGO 
44UU 
4!)00 
460U 
4700 
ono 
4900 
!)000 
510U 
520U 
5100 
5400 
5~00 
5600 
noo 

... 
' 

.TITLE ~AKE?Ol •• ln1ert1 t~l lnto tl•er queue 

.lUlllft /VOii 

r A .. l!llACTI , 
• , 
' ' 

Tnt• proar•• 01ace1 a 1eq•ent of code Snto nonoaqed pool, 
and tnen ••t•blt1ne1 a T~l •ntch anvo••• th•t routine 
everr tenth ot • 1econd. 

• II DE .:rncH I 

' • I 
I 

Non•paQ•d pool 11 u1ed to hold the r~£. and tne cod• that 
•••cut••· 

I PltOGRAMMHI 
I 
I 
I ··-
' 

vuc "ulanlelc:I 

11urn•l •Y•boU 

IJP&.OEr 

""'"" 

U•"Af • 19llO 

IPL deflnltton• 
T'Jt: d•UAlUon• 

' &.oc•l IY•bOll 

' HEADER • 11 1 lze of h••d•r 
•Y bloc• type Dll.C.Ml-llPI • 120 

' ' ' DELTA I 

' ITAITI 

IOU 

Loc•l ltoreqe 

.LONG 10000•100 

.LO•G • 
Proer•• •ntrv Point 

.•OliD 0 
IC .. lltltL.I ltOUT Ill• 101 
HI 

... 010 •.ecaa.11.at.115> 

.ENllL LH 

~OTE1 fype eult De < 121 
e11e £XEIDIA•OMPAGIO will 
buacneck tin aTOPTQI). 

delt• r•P••t tl .. 
of .1 1econcl• 

null entry •••k 
enter ••rnel •ode 
•11 don• 

•••• reol1ter1 •••d 
enable local •v•••l 'lock 

Allocate pool to hold code. Code •Ult De Dlaced ln 1v1t•• 
1oac• 10 tnat tt can execute an ANY oroce11 contest. H£ADll ••tr• 
Dvt•• •111 be a11oc•t•d for • header l•1nce the cod• block •aY 
l•t•r be deleted bY runntno proar•• ITOPJ~E>. Th• proqr•• •lll 
u1e th• tlr1t •ord In the third lonQ•ord to 1tor• the •1•• ot 
tn• block. ~or••llY the 1y1te• u1•• tn• t1r1t t•o lonQworda 
tor forward and backward lln••· In tnt1 c•••· th• ftr1t 
lon1word •Ill be tncr•••nl•d ••Ch ti•• the routine 1pecltl•d 
DY th• TG£ •••cut••· Th• 1econd lonG•ord •111 not De u•••• 

·~ -~) 

I 
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-- ln1ert1 TOE lnto tl••r queue 2l•JU••l980 11102111 VAX•ll Macro ¥02.45 
2l•JUN•1910 11100111 -DRAOl[VlK~MAllTQE.llAIJl4 

•••• l 
cu 

oooooooo•cr 16 
so 0000•1r 1c 

ll 11 

01 u 05 90 

20 a2 rr1a er 10 
OC U IE DO 

ooooooou•c;r 52 DO 

so oooooooo•Gr 10 
55 52 DO 

00000000 .,, 16 
50 0000•1r lC 

04 

OU000007 

0070 
oon 
00l8 
0070 
0071.1 
0070 
OOlD 
0010 
OOlD 
0071.> 
0070 
OOlD 
OU70 
0070 
OOlu 
0010 
0081 
0081 
0087 
0088 
oou 
0092 
0092 
0092 
0092 
0092 
0092 
0099 
OOAU 
OOAl 
OOA9 
oou 
0081 
OOR2 
00lt2 
oor-2 
00&2 
0082 
OOlt~ 
0082 
OOP2 
00&2 
00&2 
00b4' 
0086 
00Rf) 
001'6 
OOb• 

suoo 
llbOO 
11700 
11100 
ll90fl 
12000 
121uu 
12200 
12100 
12400 
12500 
126uO 
12700 
121100 
12900 
1)00(1 
1)100 
1)200 
lllOO 
11400 
ll~OO 
llftUO 
llluO 
1)--00 
1)900 
l4UOU 
1uou 
lOOU 
souo 
14400 
l4SUO 
14000 
14100 
1000 
14900 
UflOO 
l !>100 
15200 
15JOO 
1!)400 
1550(1 
15b00 
1570\l 
151100 
15900 
lbUUO 
J ft l CJU 
16200 

, 
' , , 
I 
I 

' ' ' J , 
' 4011 

JSB 
MOVZ•L 
BHB 

G•txEaDiANO•PAGED 
ISSl.NUSLOT, RO 
501 

1 dea11ocat• cod• Dloc­
' return error code 
1 and ••Jt 

lnltl•llze TOE and ln•ert !Qi into queue <u•lno 1v1te• routln•>• 
Th• routine ••P•Ctl th• TOE addr••• In M5. It COP1•• th• 
due ti•• Into t~• TUE, and ln1ert1 th• TQE In th• queue at 
tne appropriate Point. &Ince th• current tl•• 11 pa11ed 
(ln MO and kl) •• th• due ti••· th• TO£ lhOUld b• Placed 
et the head of the queua. and delivered •tter th• next 
tl••r Interrupt. 

Th• addre11 ot th• TOE 11 alao 1tored In a qlobel locetlon 
1n th• executive r•••rved tor 11te•1Dec1t1c u1e. 

MUVB 

MOVQ 
MUVL 

MOVL 

ITQEIC.&SR£PT,TQEIB-RQTYP!(R2) 

DELTA.TOEIO-DELTllR2) 
(6P)+,TOEIL.FPC(R2) 

R2,G•£Xl1GL.llTE5PEC 

indicate •v•te• tub. 
and r•P••t reque1c 
••t repeat t1•••.l ••c 
1tert1nQ addre11 ot cod•I 
a110 cl••n• UP stack 
1eve TOE •ddr••• tor 
Proqre• that •111 
cancel TOE requeat 

AS6UME IPLl.SY .. CH EQ IPLl-TIMER 
LOCK.ITAMTI 

5011 

I 
I 

' , 

Sl.tlPL 
MUVO 
NOVI. 
JSB 
MOVZliL 
Sltll'L 
Mt:T 
.DSABL 

&YhCH 
G•£J~IGO.&VITIME.RO 
R2,R5 
c•uulNHIMQ 
ISH.hORMAL,Rt 
•0 

LSl\ 

1 acce11tnq 1y1te• data •••• 
r qet currant •&•. ti•• 
I CODY TQE addr••• tor 
1 queutnq routine 
1 ••t 1ucce11 1tatu1 
1 lower IPL 
r •11 done 
1 d1••bl• local •Y•bol block 

av P1•c1no the &YNCK label •tter th• cod• that •u1t •••cut• 
•t IPL8-6VNCH, th• paqe •1th the &ETIPL SYNCH 1n•truct1on and 
the P•O• •1th tne SYNC" label ere queranteed to b• ln th• 
proce11•1 worktnq ••t. Since the code •111 not •P•n aore 
than 2 peqe1, tnere 11 no ••Y to have a paqe fault above IPL 2. 
even thoUQh the paqea have not been locked into th• •orklno 
1et <•1th the ILK•&tr •Y•t•• 1erv1ce>. 

UNCH& .LUNG 
LOCl<.ENDa 

IPL I-UNCH 

LUCK-EHD•LOCK-5TAPT LE 512 ASSUME 

.no sun 

~-) __ ) 

I ,...... 

" I 
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UllTQS •• lnaert1 tUE lnto tl••r queue 

•He~ IVftOPala 

2l•JUN•l910 11102111 VAX•ll Macro V02.t5 

2J•JU~·l910 llaOOall .DMAOalVllJ•AllTQl.•A•••• 
•••• I cu 

PllCT Hae 
··-·--···· • All 
• ILAll • ..... 
fftHe -----lnUtaUaaUon 
co .. an• •r•ce111n1 
PaH l 
IY•Hl ta•le IOrt 
PaH 2 
IY•bol table o•tput 
•••ct 1rnop111 output 
Cro11•r•t•renc• output 
A11 .. •1•r rua tota11 

·----------·-----· I P1ect avnop•l• I 

·----------------· 
Allocation PIECT •o. Attribute• 

--~------· 00000000 
OOOOOOH 
OOOOOOJO 

faQe taulU 

·----------25 
H 

U90 
5 

11' 
9 

u 
0 

1621 

o.> 
tU.> ... , 00 ( 

Ol ( 
OJ( 

0.) 
l.) 
2.) 

NUPIC 
llOPIC 
llOPIC 

·------------------------· I P•rtor•ance lndtcatora I 

·-----------·------------· 
CPll T1H llapHd Tl .. 

-------- ------------00100100.01 00100100.•• 
0010<1100.2• 00100100.92 
001ou102.u 00100101.u 
00100100.0• 001ou100.01 
ooaouaoo.~1 00100101.Js 
oosoo100.o• ooaoc1100.o• 
00100100.0t 00100100.tu 
oo a oo 1 oo'.oo 00100100.00 
ou1001u.11 00100110.u 

USR 
UH 
UIM 

The wor~lne let 11e1t •aa 150 paQe1. 

CON 
CON 
CON 

6tt2 •vte1 (lt •ate•> of virtual •••ory ••r• u1ed to butter the 1nt•r••d1•t• code. 

AH 
HL 
All 

LCL NOIHR NOEi! 1010 
LC~ NOIHR EXE ID 
LCL •oaHa Ill ID 

rnere ••r• 10 ••••• ot 1yebol table apace allocated to ~old 51 non•local and 5 local •Y•bol•. 

162 1o•rce 11n•• ••r• read ln Pa11 1, Droduc1nu 12 object record• tn Pa11 2. 

15 , .... ot vtrt••l •••orv ••r• uaed to define t~ ••cro1. 

Macro library na•e 

..OIAlal&llLllJLll.MLlll 

..OIAl1lll8LllJITAILlt.MLlll 
tOl&LI ,.,, ll•r•rl••> 

lit GITI ••r• requtred to det1ne 15 •acro1. 

·----------------------··-·· I '-•cro llbrarv 1tat11tlc• I 

·--------------------------· 
"•cro1 defined 

15 
0 

lS 

ln•r• ••r• no error1, warnln11 or 1ntor••t1on •••••q••· 

/Lii IAllTOl+llllLlllAlllLll/Lll 

:~) ' ___ ") 

10911 IOVIC 8111 
WIT •OHC HTS 
1111! IOHC IHI 

__ :) 

I 
C"'l 
f"" 
i 
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ITOPIQI 

'°' 
Re•ove1 TO~ tro• tl••r queue 21-M1r-1t10 01115151 VAX•ll Macro vo2.4s •••• 1 

oooooooc 
OOOOOOOJ 

ooooou1• 
000001c1• 

0000 
I• 54 OOOOOOt2'0lOEOOOO• 

00000014• 
oooooou• 
00000011:• 
00000024• 

45 II 45 20 61 61 20 6S 75 IC II $6 
ti 41 It IJ ti 14 41 SJ SF 4C 47 24 

te 11 21 20 ·Jo 20 

II It 61 20 61 61 20 61 lS IC 61 56 
4C II 21 20 JD 20 •4 •c 

00000000 
OOOOOOJJ 
00000062 
00000015 

61 ,, 12 10 20 4S ll St 4S 48 41 40 
21 , •• , 61 21 lJ '' 61 20 60 61 72 

21 '' ,, 72 20 '' 6$ 65 62 
OOOOOOJl 

,-) 

0000 
0000 
0000 
000(1 
0000 
0000 
0001) 
000(1 
0000 
000(1 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0004 
0008 
OOOA 
0014 
0011 
OOlC 
0020 
0024 
0010 
OOJC 
000 
oou 
004E 
0056 
OO~ft 

005A 
005[ 
oou 
0085 
oon 
0091 
00911 
OOA• 

19•NAY•l910 1412)120 .DRAOa(VllJllOPIQl.MAIJlt (l) 

100 
200 
)UO 
tOO 
5110 
600 
10U I 
IJOO I 

• T1TL£ 
.JDINI 

ITOPTQE -- •••oV•• IQE tro• tl••r queue 

, .. , 
I A861AICC11 
I 

/¥011 

900 ' 
lUUO I 

Tn11 proor•• dllPl•v• the content• of tne locatton belna update4 
bY tne routine 1pecltl•d In a TUi (thrlc•>· It then c•ncel• tae 
TQE reque1t. and d••lloc•te• the block of pool betno u1e• to 
contain the TQE routine. 

llDE un;cua 
llOO I 
uou 
UfJU 
uou 
UtlO 
u.oo 
llOU 
UCIU 
l9UO 
2000 
210U 
22un 
2)0(1 
HOU 
:noo 
2600 
2700 
2100 
2900 
)000 
uoo 
noo 
llOO 
)4(10 
.HOO 
)000 
nuo 
)6'00 
l9UO 
4000 
4100 
UOCI 

Non•D•Q•d Dool 11 returned to the 1y1t••· 

PROGRAlllMt:MI 

Vik Mutznteu U•MU•UIO 

, .. 
'•ternu •Y•boll 

UPLDt:F 
tNEDEF 

' ' , Loc•l IY•bol1 

HEADER • 12 
LOOP.CH • J 

' , Local ator•CJ• 

' LltllllETI 

TTCHAflll 
TTI 
CTR1 

C!Rll 

""' 

.LONG 

.a.o•G 

.•ORD 

.ucu 

.LOhG 
• l.l)flG 
.LO"G 
.LONG 
.ucu 

UOO 'STltl-t:ND1 

ITANT-LOCIC 
EIMD.LOCll 

/TT/ 
ITM-EfllD • ITIJ•G 
STRING 
aTR1.EllD • ITI 
STR 
•V•lue ln lll1GL.llTl6PEC • 

4t00 ST~l~G• .AICJI •V•lue ln f leld • ti&.• 

8TR-ENDI 
F AOLH I • LONG 
OUTI .LONG 

.LUNG 

' ' ' ' ' ' ' ' U&.•t 

IPL dettnltlOftl 
TH d•UnlUona 

heeder •I•• tor cod• ~lock 
looD counter 

atarttrua eddre11 
endlnca •ddre•• 
TT channel 
de1cr1Ptor tor ter•lnal 
aFAO control •trln• 
de1cr1Ptor 
tFAO control 1trln• 
deacrtptor 
conwert• to h•••••cl•al 

1 con•ert• to h•••••cl•al 

1rao output lenath 
outDut 1trlne •••c. 

000 
OfJO 
4'100 
4800 
4900 
5000 
5100 

BU,,1 .BLKI 
UD.NEllAGE I 

.ASCII 

)5 

IUFF 
l5 ' Actu•l output 1trlne 

' u1ed tn c••• MAlltOI 
/MAK£TQE proor•• h•• not been run.I ' not yet run 

5200 IAD.llZE • • • IAD.ME61A'E 

-~ ·~ 

I 
Lt\ 
t'--
1 



ITOPTQI •• R••ove1 t~E tro• tl••r queue 21•MAY•l910 oaalS&S) VAX•ll Macro vo2.ts ••ca• 2 voa l9•Mll•l910 lt12l120 .DRAOa(VIKJITOPTQE.Ml.114 U> 
OOA6 5)00 
00&6 HOO I Entry point tor routine 
OOA6 5500 ' 

0000 000 5600 ITAM?a .•ORO 0 1 nu11 entry •a•k oou 5700 ICMIUtNL.1 iiOUTlll•lOI 1 enter kernel •o~• 0017 51100 ' Not• that •o•t of the work belno dona ln karn•l aoda bY thll OObl 59UO I ••••Pl• reallY could ba don• ln uaer •ode. Thar• 11 not aucft 
0087 6000 ' need to enter aarnal •ode beiora label ITART-LOCK. 

Gt 0087 uoo HT I au don• 
OOlC 0068 b2UO IOI I .•ORO •N<R2,Rl,Rt,R5,R6> 1 aave reqt1ter1 u1ed 

OOH 6l00 ILK•IET.I lNAOR•LK•ll! 1 lock paqe1 in •ork1n1 aec 
01 so El OOC9 •.00 8"81 R0, 151 1 proceed on 1ucce11 

04 oocc uoo RET 1 1toD on error 
OOCD •600 1511 IASSIGM.S OEVNAM•!!,CHAll•TTCHAN 1 oat chann•l to t•r•1na1 

l6 50 H 000£ 6700 euc R0,251 1 extt on error 
52 oooooooo•Gr 00 OOEl •80u 2oa 1 llOVL G•Ex£•GL.11TllP&C,R2 , O•t TOE addre11 

OOEI •9~0 1 It n•Q•tlve. 1v1t•• addre11 
lO n OOEll 7000 BL55 101 1 •too if not neeat&w• 

OOEA 71UU IOUTPUT CHAN•TTCH&N,LEllGTH•llAO.IJZl,IUFFIR•IAD~NlllAGI 
OlOA noo IDAilGll.I CHAN•TTCHAM 1 dea11ton ter•in•l ~henne1 

04 0116 7JOO kif 1 •11 done 
OOH ll 011 l 740(1 2~11 RHW ERR ON ' •olve ILIC bVt• dllPl•c••en& H oc u DO OllA noo 1011 •OVL TQ£1L.FPC(M2),R6 1 qet cod• addre11 

16 oc C2 011£ 7600 SUBL.2 th£ADER,R• 1 Point to update location 
H OJ H 0111 7700 lhlVZBL tLOOP.CNT.Rt 1 ••t 100P count 

0124 1800 lfAO-.S CTRSTW•CTR1.0UTL£N•FAOLIN,• 1 foraat IXllGL.llllaf&C 
0124 7'»00 0UTBUf•UUf,P1•12 1 for debuqqlno 

DI SO t:9 Oll9 itOOO BLBC R0,2~1 r t••t for error• I OllC 8lt10 •OUTPUT CHA••TTCHAN,LENGTH•FAOL£~.•urr£R••urr ' print value \D 11 ·so 19 out eiou itL8C N0,2SI 1 te1t tor error1 ...... 
OU:l uoo 40ll 1FAO.I CTRSTR•CTR,OUTL£N•FAOLE•,• 1 for•at counter Which I 
0162 uoo OUT~UF•OU!,P1•(M6) 1 chanqe1 every .1 1econd1 

tD H 19 0117 8!»00 Bl.BC R0,151 1 chect tor error 
OllA uuo IOUTPU! CHAH•TTCHAN,LINCiTH•FAOL£N.8UfttR•8Ufr ' dl•Pl•V counter u so IE9 0190 8700 Bl.IC RO,ERROR 1 cneck tor error 

ar H n OUCI UCIO 508Gl'R R4,UI 1 loop a few t1••• 
OUl a.900 6TARt-LOCaa 1 cod• •u1t be locked tn 
OUJ 90u0 1 •ortlna ••t 10 no paae 
OUl 91UO 1 tau1t1 above IPL 2 
OUl !noo SU IPL t lPLl.iYNCH ' r•l•• IPL to •vnch 50 62 or 0Ui) ~lOO NEMQUE (R2),NO 1 re•ove TQ£ fro• queue oooooooo•Gr u OU~ 940U JSd c·~x~•~EANONPAG'D 1 deal.locate TQI 

50 H 00 out V!»OO MOVL Ro,HO 1 qet addre11 of code block oooooooo•Gr 16 Oltt2 9oUO J51t G•fltlDEANO~PAGLO 1 dea11oc•t• cod• Dlock oooooooo•c;r D4 Olbl 97CIU CLRL G•r.1EIGL.il?EIPEC 1 clean•up 1ocatton 10 th11 out: ~ftuU 1 proora• cannot be rerun 
018E 9900 1 until ~AKETQI rerun 
OUti: 1"000 5UlPL "' 1 enable Interrupt• 
OlCl lUlUO ENO-LOC~a 1 end of locked do•n code 
OlCl 1U200 IUASSGh-S CHANaTTCHAN 1 deaaatqn ter•lnal channel 

H 0000'8' lC OlCU lOJu~ MUVhL 1661 ... 0MMAL,RO 1 return 1ucce11 1tatu1 
Ot OlD:l 10400 HET 1 •11 don• 

H 50 DO OlUl lO~UO ERROR1 MUVL HO,Rb I leVe exit ltatUI Code 
OU.lb lOollO tOAS&GN.S CHAh•TTCHAN 1 d••••lon t•r•ln•l chann•l 

50 S• _po OJE2 107t10 Au~&. M•,RU 1 re•tore e•lt 1tatu1 cod• 
h ou:~ 1oe\lo Rl:T 1 •11 done 

OlE6 10900 • t:llil> HAMT 
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llOHQI •• Re•ovea !QI tro• tl••r queue •••ct •rnopal1 
21-MAY•1t10 0111515) VAX•ll M•cro vo2.41 
19•MAl•1910 14a2Jl20 .DRAOl[VllJIT0PIQl.IAIJl6 

.... 5 
cu 

·----------------· t P1ect 1ynop111 I 

·----------------· 
.. 1c1 •••• Alloc•Uon PIECt •o. Attribute• 

·-·--····· 
• All • 
• 1a.a11 • ..... 
PhHe -----lnlUeUa.Uon 
Co•aand proce111n1 
, ... a 
•r•bol table aort 
.... 2 
IY•bol teble output 
•••c~ •rnoP•l• output 
Cro11~r•t•r•nc• output 
A•••••l•r run total• 

00000000 
OOOOOU6 
ooooouo 

Page fault• 

-----------22 
JO 

2099 
u 

247 
l4 

4 
0 

24'1 

Th• •ort1n1 aat l1•1t ••• 150 P•G••· 

O.) .... , 
41.) 

OCJ ( 
01 ( 
02 ( 

O.) 
I.) 
2.) 

NOPIC 
ltOt'IC 
IOPIC 

·-----------------------·· I Perfor••nce 1nd1c•tor1 I 

·---------------------·-·· 
CPU T1•e t:lePHd Tl•e -------- ------------00100100.01 00100100.16 
00100100.20 00100100.u 
001001ut.le 00100111.19 
00100100.29 00100100.11 
001001Cll.49 00100102.01 
00 I 00 I 00 • 16 00100100.u 
00100100.0J 00100100.05 
00100100.00 00100100.00 
00 I OU 111 • 97 001001U.l9 

UIR 
UH 
UIR 

COi 
COi 
COi 

Jt571 brt•• Cll P•o••> of vlrtu•l •••ory •ere u1ed to buffer the 1nter••d1•t• code. 

All 
IEL 
All 

LCL IOIHR IOEXI 1010 
LCL IOIHR Ill RD 
LCL NOIHR Ell RD 

There ••re 20 P•t•• ot IY•bol table •P•c• •lloc•t•d to hold 245 non•loc•l and • local •V•bola. 
lit 1ource 11n•• ••r• read ln •••• 1. produc1n9 ll object record• ln •••• J. 
22 .... , of •1rtua1 •••orv ••r• uaed to d•tlne 21 ••cro1. 

•aero llbr•rr na•• 

.DIAllClllLllJLll.RLBJl 

.DIAllCIYILllJATAILIT.•LIJI 
IOIALI Call llbr•rl••> 

tJI GITI ••r• requtred to d•fln• 21 ••croa. 

·-------------·------------· I M•cro llbr•rv 1tatt1t1c1 I 
+e••••eeee•••••••••••••••••+ 

Mecro1 d•tlned 

21 
0 

a1 

lftere •ere no errora. ••rnlnq1 or 1nfor••t1on •••1•qe1. 

/Lii llOPIQl+llllLlllAlllLlllLll 

' __ ) .--) 

IOWll IOYIC llTI 
HI •OVIC IHI 
""' IOVIC •nc 

:J 

I 
0\ ..... 
I 
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U SAMPLE STACKS AFTER BUGCHECKS 

Access Violation 

--~ 

p ... 4 

7 F FECDE4 ESTABLISHER FRAME 

F F F F F F F D DEPTH = -3 LAST CHANCE 

\ 
14 RO 

\ 0 R1 
\ -,.-

5 

c SS$_ACCVIO 

1 
;•' 

( 

u ~1;;rt• ~ 
\J 

REASON 

12 VA 

8 0 0 5 2 1 8 4 PC 

1 c 8 0 0 0 0 0 PSL 

• • • 
TK-8966 

Stack After Access Violation Bugcheck 

Probable Causes: 

• Blown register 
• Incorrect data structure field 
• Improper synchronization 

u 
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\_) Page Fault Above IPL 2 

-

SP ___.. R4 

1 REASON, 

314 VA 

80050200 PC 

150000 PSL 

• • • 
TK-8967 

u Stack After Page Fault Above IPL-2 

Probable Causes: 

• Blown register in fork interrupt routine 
• !~proper start I/O routine design 

u 
81 
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\ : 
~ 

Reserved Operand Fault 

. 
SP ____. 4 

ESTABLISHE.R FRAME 

DEPTH~ 

RO 

R1 

3 

454 SS$_ROPRAND 

80051234 PC 

00070000 PSL 

• • • 
TK-8964 

Stack After Reserved Operand Fault 

Probable Causes: 

• REI failure 

IPL problems (allocate memory at wrong IPL) 
Blown stack 

• RET failure 

82 
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SAMPLE CRASH ANALYSIS 1 

Most system crashes are caused by access violations, typically 
as the result of referencing an illegal address. Program 
CRASHER is an example of a kernel mode program that references 
address 20 (decimal) . This causes an access violation which 
crashes the system because: 

* 

* 

the linker makes the first page, with addresses 0-511 
decimal, a no access page, and 
the default contents of the primary exception vector 
for kernel mode is the address of a procedure that 
issues a fatal bugcheck (SSVEXCEPT). This bugcheck 
simply indicates that an exception occurred while in 
executive or kernel mode. 

This example shows how the bugcheck output (which also is in 
the SD:A dump file) can be used to locate the instruction that 
caused a system crash. In this example, the signal and 
mechanism arrays are used to locate the offending instruction. 

You will also be asked to "debug"' a program that is crashing 
the system, by using the crash output to locate the offending 
instruction. 



I 
IXJ 
w 
I 

(', 

ca11111a 
HI 

92 
H .. 

0000 

H 
0104 

50 u 9A 
51 JO 9A .. ., ,. 

50., .. 
II .. DO 

0000•1r JC 
04 

~ 

(' 

Thi• proqr•• cre•h•• tne 1v1te• 2s•JUL•1t10 12110151 fAl•ll ••cro f02e45 
2J•JUN•l910 lllOJl05 .DRAOl(YIRJCIAaH£R.~AR•2 

.... . 
cu 

0000 sou 
0000 200 
0000 JUU 
ooou 400 
ooou 5(10 
0000 6UCi 
0000 7Utl 
OUOO IOO 
(1000 90(1 
0000 soou 
0000 uoo 
0000 120U 
01100 IJOU 
oouo 1400 
ooon 1~00 
0000 1600 
0000 1700 
0000 1100 
0000 1900 
0000 2uoo 
0000 2100 
0000 220U 
0000 :ZJOO 
0002 2•00 
0011 2~UO 
0012 2600 
oou :Z700 
0017 2100 
OOIA 29UO 
~OJ... )UUO 

(,0022'> ,)100 
;'oo'7S~- J2UO 
0025 JJUO 
OUA HOO 
0021 noo 

t:-

, .. 
I 

.TITLE CRASHER -- Th11 protr•• cr••h•• tn• IYlt•• 

.JU~~T /VOi/ 

I AllTRACfl , , 
' ' , 

Anv error tn ••rn•l •ode cau1e1 th• 1y1te• to cra1h, In thll 
ca••• th• proor•• •l•PlY ecce11e1 addre11 20, to •hleh the 
proor•• h•• no •cc~••· 

I 81 DIE Errfi:Cts I , 
I Th• •Y•t•• cra1h••ll 

' PltOGICAMMt:RI 

, .. , 
' ' ITlltll 

IOU 

Vh "uUnh1c1 MAl•Jl•ltlO 

Proor•• entry potnt 

.MORO 6 
ICMRRNL.1 ROUTIN•IOI 
HT 
.110MD 
MOVZBL 
"0VZHL 
MOVZBL 
.. OVZBL 
MOYL 

.,.<R2,RI> 
120,RO 
141,RI 
U4,R2 
110,ICI 
(RO),RI 

~OVZWL 1111.NOMMAL,RO 
RIT ·"'" ., ... , 

'" '.r''"· 

() t1._,:' .. -~-, .';l 
t.:> 

null entry •••• 
•nter kernel •ode 
•111 n•••r o•t here 
•••• two reot•t•r• 
Place bed addre11 ln 10 
•tor• du••Y ••lu•• 
to ••e on IUGCHICK 
out Put 
tn11 tn1tructlon lho•l• 
cr••h th• •rite• 
lt Get here, return ••ce••• 
cod• 

c--, 

, 



I 
00 
~ 

' 

e_-,, 

CHlllSI 
•Y•l»ol table 

.. ,_.o ..... 
ITHT 
ltatC•l1a1t 

f ISCT aeae 

•••••••• I 
00000000 • 
•••••••• Cl 

c-

Thi• proor•• cr••h•• th• •Y•t•• 

01 
01 
•• 

AUH·•Uon 

······--····-----· I Paect aynoP•l• a 

·--·-----------·-· 
PSICT ••• attribute• 

--·-··--- -------·-· 

25-~IL•ltto 12110151 ••1-11 ••ere •11.•1 
2J•JUl•lt10 ll10J105 .DRa01(flKJCIAIMIR.•Alll 

.... I 
cu 

• ••• • . ...... . 00000000 
00000021 

O.) 00 C O.J •OPIC 
tJ.) 01 ( l.J ~UPIC 

Ullt CO• 
USlt CON 

... 
ltfL 

LCL 108MI 10111 IOID '""'9tt IOtlC 11'1 
LCL •OSMlt IXE ID II! IOYIC llTI 

·------------------------· I P•rtoreenc• lndlc•tor• t 

·------------------------· 
•tt••• Pat1e f8UlU CPU ti•• El•PHd Tl•• ----- ----------- -------- ------------Int tS•U••tlen 22 ou1001c.o.ot 00100100.11 
co ... n• proc•••ln• 21 00100100.111 00100100.11 
•••• l Jll 00100100.5) 00100101.H •v• ... 1 t••l• aort .) 001001c.o.oo 00100100 • .,0 
Pa•I 2 ?• ouauo100.11 00100100.n 
IY•bol table output 2 00100100.01 001c.0100.oa 
•••ct •Ynop•l• output 5 001uo100.02 00100100.06 
Croa••r•f •r•nce output 0 001001uo.oo 00100100.00 
•••••bl•r run total• 921 OOIUOIU0.91 001001n.11 

""• •orectnca Ht U•lt ••• no P•oea. •T• bYt•• <2 P•O••> of •lrtu•l •••ory ••r• u1•d to buffer th• tnt•r••dl•t• code. 
There were 10 P•G•• of •Y•bol t•bl• •P•c• allocated to hold l non•loc•l •nd I local •Y•bol•. 
JS •o•rc• lln•• ••r• read Sn •••• a, produclno 10 ob1•ct record• In P••• 2. 
2 P•••• ot •lrtu•l •••ory ••r• used to d•f1n• 2 ••cro1. 

··---------------·--------·· I ~•cro llbrarv •t•tl•tlc1 I 

·--------------------------· 
••ere library na .. Macro1 d•f ln•d 

------------··--·- ---------------DRAllll11LllJl!ARLIT.•Llrl 2 

IJ Cltl ••r• reoutr•d to detln• 2 •acro1. 

TtMr• were no error•, ••rnlnQ1 or tnfor••tlon we11aoe1. 

/LllT CHSHF.lt 

(~' 
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S "ACRO/LIST CRASHER l f1\ 
S lINK CRASHER ~ 
S SHOW PROCESS 

25-JUL-1980 12:10:59.53 -DPAO: 
Pid : 001FOOOD Proc. na•• UIKP 
Prioritw : 4 Def•ult fil• •~•c• : 
Device~ allocated 

t RUN CRASHER 
OPAO: 

User : UIKP 
UIC C311 •007J 

DRAO:C:VIKJ 

**** FATAL BWG CHECKr VERSION • U2.0 SSRVEXCEPT• Unexpected s~stea service excePtion 

CURRENT PROCESS = VIKP 

REGISTER DUMP 

RO = 7FFEFE3S · 
Rl = 8000A122~ 
R2 = 00000040 
R3 = 7FFD8D73 
R4 = 8007ACOO~ 
RS = 7FFEC4SC . 2 

R6 = 31000407 
R7 = 7FFEF99C 
RS = 00000050 
R9 = 7FFEF98C 
R10= 7FF£F9A4 
Rll= 7FFEA210 

;1:irAP = 7FFECD9010 FP = 7FFECD78 
SP = 7FFECD70 
PC = BOOOA128 
PSL= 00000000 © 
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KERNEL/INTERRUPT STACK 

7FFECD78 
7FFECD7C 
7f FECD80 
7FFECD84 
7FFECD88 
7FFECD8C 
7FFECD90 
7FFECD94 
7FFECD'8 
7FFECD9C 
7FFECDAO 

-2 7FFECDA4 
RO 7F'FECDAB 
IU 7F'FECDAC 

7FF'ECDBO 
a -ACC\110 7FF'ECDB4 

READ 7F'FECDl8 
1AD A.DORESS 7FFECDBC 

PC 7FFECDCO 
NL 7FFECDC4 

7FFECDC8 
7FFECDCC 
7FFECDDO 
7FFECDD4 
7FFECDD8 
7FFECDDC 
7FFECDEO 
7FFECDE4 
7FFECDEB 
7FFECDEC• 
7FFECDFO 
7FFECDF4 
7FFECDF8 
?FFECDFC 

EXEC STACK 

PRO~ESS PRIVILEGES 

800~2200 1FFFFFFF 
80082204 00000000 

© 

ARGUMENT 
ILOCK 

IHAGE NAME • -DRAO:CVI·KlCRASHER.EXE'6 ----0 
HALT INST EXECUTED~ 
HALTED AT 800072£7 

<BOOTING> i 
CPU HAL.TED 
INIT SEQ DONE 
HALT INST EXECUTED 
HALTED AT 200034F9 

G 0000000£ 00000200 
LOAD DONE• 00002000 IYTES LOADED 
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9 COPY SYSSSYSTE":SYSDU"P·D"P DRAO:CVIKJCRASHER.D"P-----© 
9 RUN SYSSSYSTE":SDA 
Ent•r n••• of du•~ fil• > DRAO:CVIKJCRASHER.D"P ----0 
VAX/V"S Swst•• du•~ analvz•r 

Du•~ taken on 2S-JUL-1980 12:11:10.57 
SSRVEXCEPTr Unex~ected svste• service •xc•~tion 

SDA> SHOW CRASH -fa"\ 
Ti•• of swste• cr~~25-JUL-1980 12:11:10.57 

V•rsion of svste•: VAX/V"S VERSION V2.0 

Process currentlv ex•cutin•: VIKP 

Curr•nt i•a•e file naae: -DRAO:CVIKJCRASHER.EXE;6 

Current IPL: 0 <deci•al> 

RO = 7FFEFE3S 
R4 • 8007ACOO 
RS • 00000050 
AP • 7FFECD90 
PSL a 00000000 

Rl • 8000A122 
RS • 7FFEC48C 
R9 • 7FFEF98C 
FP • 7FFECD78 

R2 • 00000040 
R6 • 31000407 
R10 • 7FFEF9A4 
SP • 7FFECD78 

SDA> 

POBR 
POLR 
Pl BR 
P1LR 
SBR 
SLR 

• 800B2COO 
• 00000002 
• 7F8B6COO 
• 001FFE75 
• OOOBDEOO 
• 00000880 

ISP • 80088400 
KSP • 7FFECD78 
ESP • 7FFEDEOO 
SSP • 7FFEF878 
USP • 7FFD1160 

PCBB 
SCBB 
ASTLVL 
SISR 
ICCS 
ICR 
TODR 

• 00037074 
• OOOBCEOO 
• 00000004 
• 00180000 
• BOOOOOC1 
• FFFFFJOA 
• 7A59266F 
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ACCS 
s:BIFS 
SB I SC 
SBI"T 
SB I ER 
SB I TA 
&BIS 

RJ • 7FFDSD73 
R7 • 7FFEF99C 
R11 • 7FFEA210 
PC • 8000A128 

• 00000000 
• 00040000 
• 00000000 
• 00200200 
• 00008002 
• 20000001 
• 00000000 



'""1':~:- ~ 
.~_·L"c':°~,. 

-··~ ·-- . 

~·-.,.-.._·--·· - :~·~;~{' 

SDA> SHOW S-TACK·~::: ·-

Current oP•ratin• stack <KERNEL>: 

7FFECD58 . 7FFEF9.BC 
7FFECD5C 7FFEF9A4 

.7FFECD60 "7FFEA210 
-7FFECD64 7FFECD90 < 

3EF.ECD68 ..-7FFECD78 ··<>·1 

t ;;f7FFECD6C 'i:*°7F.F.ECD70 ._ 0 • 

. v. 7" 7FFECD70 ::tl0.00A128 · 
- ·7F~ECD74 .~-:-~QOOOOOO 

, ,i:.~<: · ·":*~:r · - $..1~·',,_o-¥~~;._ 

_CTL.SAG-CLIDATA 
~TLSGL-KSTK8AS+S90 
.~TLtGL-KSTKBAS+578 

·~ CTLSGL-KSTKBAS+570 
EXES£XCPTN+006 

SP •> '7FFECD78 ·00000000 
7FFECD70- ··00000000--
7FFECD90"-:;:;;00000000 --

. -".7FFECDS'4..*'"7FFECDC8 . 
;~··7FFECDetf"'j;jooooo1"4 
-~·:~;~7 - . 11265 

--- FFECD90 --000000 2 

CTLt:GL~KSTKBAS+5C8 

·SYSSCALL~HANDL+004 

.. EXE-$R£Fl.ECT +14E 

7FFECD9-4~~FFECDBO _-"'~:1'.CTL~§L...:KSTKBAS+SBO 
- ___ 7FFECD-9ifr:~-m:FECD9 . -1:TL'SGL-KSTKBAS+S9C 

.... ,. ,..Q-w..i . ·., -~<,._:7F.FECDi.o ~~7F~~~~~:- ·~,.; __ .. CTLSGLKSTKBAS+SCB 

. -.. >- ;,.-. '7FF.£CDA4 . FFFFFFE _,.:;'"'·---
. .:~,1i~-:-.-~ ·~ :.7.FFECDAS'_;~~ ... -.-~-0-00001~: ~~~?.~ -

-----~-:~· .. -:-:~~. ·_ :-f; '7F£ECDAC·i~:f;;;-ooooo.o3(f ,::}-.-.,.:::::~- . 
...... ~ 7FfECDBO~~\OOOOOOO . ~,~ ~,,.,,, 

-~-l"l4 ~~ 7FFECD(4!::~ooooooo~· #f;i;.A«"t • .. ·· ·· 
7FFECDBS ... ~·;#OOOOOOOO .~64D 

,,,., .. _.. . .. · 7FFECD8C . : ·:.·0000001.4. f'"d> A'OD~ 

SDA> !!,!! 

• 

7FFECDCO -~00000222 ·~ PC 
7FFECDC4 --OOCOOOOO ·psLtM_PRVMQD 

FECDCB 00000000 ,,,,,,,,..~,.-

7FFECDCC 01040000 
7FFECDDO 7FFD1178 .... 
7FFECDD4 .7FFECDE~ 

7FFECDDB 80007658 
7FFECDJ>C 00000004 
7FFECDEO 7FFEF87C 
7FFECDE4 00000000 
7FFECDES 00000000 
7FFECDEC 7FFD117S 
7FFECDFO 7FFD1160 
7FFECDF4 8000A130 
7FFECDF8 80000096 
7FFECDFC 03COOOOO 

··~~ 

·"'···:_ti:-b~ .......... -
-,.;,~,-

-88-

f' f 



u 

u 

u 

CRASH ANALYSIS 2 

Please use the following bugcheck output and corresponding 

assembler listing to determine the reason for the system 

crash, and also to locate the offending instruction and 

p0ssible "fix" for the problem. 



$ anal~ze/crash s~s•s~stem: 

VAX/VHS s~stem dump anal~zer 

DumP taken on 4-DEC-1982 19:51:58.88 
SSRVEXCEPTr Unexpected sYstem service excePtion 

SDA> show crash 
Ti•e of s~ste• crash: 4-DEC-1982 19:51:58.88 

Version of swste•: VAX/VHS VERSION VJ.O 

Reason for ~UGCHECK axcePtion: SSRVEXCEPT• Unexpected s~siem service exception 

Process currentlw executind: ELLIS 

Current iaase file na•e: SYStSYSDEVICE:CELLISJCEBCRASH.EXEf 1 

Current IPL& 2 (deciaal> 

General re•isters: 

RO = 00000000 
R4 = 00000000 

.. JH!..,_.::t....1£©.azo 
'-A·~) 

PSL • 00020<rOO 

Processor re•isters: 

POBR = 80141600 
POLR = 00000004 
Pl BR = 7F949600 
PlLR = 001FFDA1 
SBR • OOlBAEOO 

c 

Rl = SOOOCFEA 
R5 = 00000000 
R9 = 7FFED77B 
FP = 7FFEAD6C 

R2 = 00000000 
R6 = 31000208 
R10 = 7FFEDDD4 
SP = 7FFEAD6C 

PCBB = 00159674 ACCS 
SCBB = 001B9COO HtDR 
ASTLVL = 00000004 CADR 
SISR = 00000000 HCESR 
1.CCS = 800000C1 CAER 

I 

\.\ t/C 

RJ = 00000210 
R7 = 7FFED988 
R11 = 7FFE7C90 
PC = SOOOCFFO 

= 00000000 
= 00000000 
= 00000000 
= oooooooc 
= 00000000 

SLR = 00001480 ICR = FFFFF01B CHIERR = 00080113 
TODR 

ISP = 8012C200 
KSP = 7FFEAD6C 
ESP = 7FFEBEOO 
SSP = 7FFEDS6C 
USP = 7FF86960 

SDA> sho stack 
Current DPeratins stack <KERNEL>: 

,) 7FFEAD4C 7FFED778 
7FFEAD50 7FFEDDD4 
7FFEAD54 7FFE7C90 

= BDF9D7C3 

.·,) 
CTL$AG_CLIDATAt080 

.,) 

I 

°' co 
I 



/ttEAU60 
7FFEAD64 
7FFEAD68 

/t t 1:.AL16'1 

BOOOCFFO 
00020000 

SP => 7FFEAD6C 00000000 
7FFEAD70 00000000 
7FFEAD74 00000292 
7FFEAD78 7FFEADCO 
7FFEAD7C 80000014 
7FFEADBO 80013001 
7FFEADB4 0000000"2'\. 
7FFEAD88 7FFEADAB 
7FFEADBC 7FFEAD9 
7FFEAD90 000000 
7FFEAD94 7FFB6960 
7FFEAD98 FFFFFFFD 
7FFEAD9C 00000000 
7FFEADAO 801153ED 

1*t·~2·~-~'~·-·"~=g~~gg,~'bl 
f1FFEADAC 0000000~1 
17FFEADBO ooooooooJ 
{7F_ FE_ ADB4 0000. 0022\ 
PFFEADBB 000~04~9~ 

,0.,f_f EADBC .. QPC".OO.OAJ 
7F'F.EADCO 00000000 
7FFEADC4 003COOOO 
7FFEADCB 7FFB6978 
7FFEADCC 7FFEADE4 
7FFEADDO 80008089 
7FFEADD4 00000004 
7FFEADDB 7FFC513B 
7FFEADDC BOOED660 
7FFEADEO 7FFEA490 
7FFEADE4 00000000 
7FFEADE8 00000000 
7FFEADEC 7FFB6978 
7FFEADFO 7FFB6960 
7FFtADF4 BOOOCFE6 
7FFEADF8 7FFEDE96 
7FFEADFC OJCOOOOO 

CIL1il1! l\!:>11\.IH~o'f":io•t 

EXEHY -=·rNt006 

BUG$_NOHULTBKt002 
CTLSGL_KSTKBASt5CO 
SYS$CALL~HANDLt004 

EXEtSRCHANDLERtOC5 

CTL$GL-KSTKBAS~5A8 

CTL$GL-KSTKBAS+590 

VAttLVf'Gt1FII 

SSS-ENDOFFILE+OBS 

BUGS-EXTCACHIV+001 

CTL$GL-KSTKBAS+5E4 
EXE$CHKRNL+OOD 

HHG$IHGHDRBUFt090 

tXESCHODEXECt18E 
SYS$CHKRNLt006 

SDA> ex/inst 4d9 
BUOt_EXTCACHIV+OOt: HOVW 
SDA> 

22<R2>,BUGS-NOAGBACf't003 

.) 

" L 

·:~i 

~{:' -'" 

.,) 

t: (1 

. r·~ 

-.. ~· 

.., 

-_) 

I 
0 
O'\ 
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CEBCRASH 

Hodule Nanae 

.MAIN. 
SYS 

Psect Nalfte 
----------
DATA 

SCRATCH 

CODE 

S1:11tbol 

EXE$GL-CEBHTX 
GET-CEB-INFO 
LOt_CEB 
SCHtGLCURPCB 
SCHSGlLCEBHD 
SCHSLOCKR 
SCHtUNLOCK 
SYStASSIGN 
SYStCHKRNL 
SYStK.VERSION 
SYStOIOW 

I dent 

0 
VOJ-003 

Module Name 

-----------
.HAIN. 

.t1AIN • 

.HAIN. 

Value 

800028C4 
00000480-R 
00000400-R 
eooo21oc 
80002124 
80009802 
80009870 
7FFEDE50 
7FFEDE90 
594AJ158 
7FFEDEOO 

4-DEC-1982 19:51 VAX•11 Linker V03-16 Paste 1 

+------------------------+ 
! ObJect Module ~~noPsis ! 

+------------------------+ 
B1:1tes File Creation I•ate Creator 

404 SYSSSYSDEVICE:CELLISlCEBCRASH.OBJ;l 4•DEC-1982 19:51 VAX-11 Macro V03-00 

0 SYStSYSROOT:CSYSEXElSYS.STBil 27-APR-1982 03:46 VAX-11 Linker V03-16 

+--------------------------+ 
! Prosrans Section SYnoPsis ! 

+--------------------------+ 
Base End Lens th Aliso Attributes 

---- --- ------ ----- ----------
00000200 00000291 00000092 ( 146.> BYTE O NOPICrUSRrCONrRELrLCLrNOSHRrNOEXEr RDr WRT•NOVEC 

00000200 00000291 00000092 ( 146.) BYTE 0 

00000292 0000029D OOOOOOOC < 12.> BYTE 0 NOPICrUSR,CONrRELrLCL•NOSHR•NOEXE, RDr WRTrNOVEC 

00000292 0000029D OOOOOOOC < . 12.> BYTE 0 

00000400 000004F5 OOOOOOF6 < 216.) BYTE O NOPICrUSRrCONrRElrLCLr SHRr EXEr RDrNOWRTrNOVEC 

00000400 000004F5 OOOOOOf 6 < 

S!i1111bol 

+-----------------+ 
! S1:1111bols B!d Name ! 

+-----------------+ 
Value 

nc,. -~~ 

r· -· 

246.> BYTE 0 

S1:1mbol 

Lf M 0. .. 1 

V' 

.. rl 

Value S!dmbol 

l j\ 

Value 

( c·c/.(} 

I 
r-1 
C'\ 
l 

Key for special characters above: 

-~) 

+-----------~------+ 
! * - Undefined 
! U - Universal ! 
! R - Relocatable I 

I X - External 
+------------------+ 

.···-) 
'·-

,) 

...,:. , 



svassvaDEVICE:[ELLISJCEBCRASH.EXE;1 

Vi~tual memorv allocated: 
Stack size: 
Imase header virtual block limits: 
Imase binarv virtual block limits: 
l•aSe na•e and identification: 
Nu111ber of files: 
Number of •odules: 
Nu•ber of Prosra• sections: 
Number of •lobal sY•bols: 
Nuaber of i11ase sections: 
User transfer address: 
Debusser transfer address: 
laase tYPe: 
HaP forlhat: 
Estiaated ••P lensth: 

Perfor•ance Indicators 

Co•••nd Processins: 
Pass 1: 
Allocation/Relocation: 
Pass 2: 
Hap data after obJect •odule swnoPsis: 
Swabol table outPut: 

Total run values: 

4-DEC-1982 19:51 VAX-11 Linker V03-16 

+----------------+ 
! Imase s~nOPSis ! 

+----------------+ 
00000200 000007FF 00000600 <1536. b~tes' 3. Pases> 

20. pases 
1. 
2. 

CEBCRASH 0 
4. 
3. 
a. 

11. 
4. 

00000400 
7FFEDF68 
EXECUTABLE. 

1. 
3. 

1. block> 
2. blocks> 

DEFAULT in file svssavsDEVICE:[ELLialCEBCRASH.HAPf 1 
15. blocl'-.s 

+---------------------+ 
! Link Run Statistics ! 

+---------------------+ 
Pa!:le Faults CPU Time Elapsed Ti11e 

----------- -------- ------------
25 00: 00: 00. 11 00:00:00.ts 

120 00:00:01.54 00:00:02.34 
25 00:00:00.09 00:00:00.21 
54 oo:oo:o0.30 00:00:00.70 
25 00:00:00.13 00:00:00.13 

3 00:00:00.02 00:00:00.16 
252 00:00:02.19 oo:oo:oJ.69 

Usin• a workin• set li•ited to 415 Pases and 33 Pases of data storase <excludin9 imase> 

Total nu•ber obJect records read <both Passes>: 190 
of which 18 were in libraries and 2 were DEBUG data records containins 139 bwtes 

123 bwtes of DEBUG data were written.startin~ at VBN S with 1 blocks allocated 

Nuaber of •odules extracted exPlicitlw = 0 
with 1 extracted to resolve undefined swmbols 

~ 

O librarw searches were for swabols not in the librarv searched 

A total of 0 ~lobal swabol table records was written 

/HAP CEBCRASH.SYSSSYSTEH:svs.sTB/SEL 
$ 

) ._) 

Pa!le 

,) 

2 

I 
N 
O'\ 
I 



.HAIN. 

20 20 20 20 
20 20 52 45 
54 4F 52 50 

OA 40 
20 20 20 2D 
20 2D 2D 2D 
2D 2D 2D··20 

2D 2D 

45 4D 41 4E 
4E 57 4F 20 
20 20 20 20 
52 45 50 20 
2D 2D 2D 2D 
20 2D 20 20 
20 20 20 20 
2D 2D 20 20 

0000 
00000000 

0000 
0000 

0000 0000 
01 OE 0002 

OOOOOOOC' 0004 
0008 

00000000 0008 
oooc 

00000018 oooc 

SF 42 45 43 
20 20 20 20 
20 20 20 20 
20 20 20 20 
2D 2D 2D OD 
20 20 20 20 
20 20 20 20 
20 20 20 20 

0000005C 

001B 
0018 
0027 
0033 
OOJF 
0049 
0055 
0061 
006D 
0077 
0077 

00 0077 
0078 

00 0078 
0079 

0000 0079 
0078 

0000 0078 
00 0070 

007E 
00000000 

0000 
00000002 0000 
00000000 0004 
00000000 0008 

0000001£ 
007E 

0000 001E: 
0080 

55 4F 24 53 59 53 00000088'010EOOOO' 0080 
54 55 50 54 008E 

00000000 

0000007D'EF 01 

ceb's 

28 0000001D'EF 

BB 

) 

0000 0000 
0002 
0017 
0017 

90 0040 
0047 
0047 

005A 
E9 005A 

0061 
0061 

11 OOBA 
04 ooac 

003C 0080 

4-DEC-1982 19:51:05 VAX-11 Macro V03-00 Pa~e 1 
4-DEC-1982 19:50t09 SYS$SYSDEVICE:CELLISlCEDCRASH.MAR;<1> 

1 $CEBDEF 
2 .PSECT DATA,NOEXE 
J 
4 CEB-DESC: 
5 .WORD O 
6 .DYTE 14•1 
7 .ADORES~ CEB_NAHE 
B CEit-NAHLLEN: 
9 .LONG 0 

10 CEB-NAHE: 
11 .BLKB 15 
12 HEADER: 
13 .ASCII /CE8-NAHE OWNER 

14 .ASCII <13>1--------

15 HEADER-LENGTH=.-HEADER 
16 PROT _QN_OFF: · 
17 .BYTE 0 
18 PERtLCEB: 
19 .BYTE 0 
20 UIC-OWNER: 
21 .WORD 0 
22 UIC-GROUP: 
23 .WORD 0 
24 DONE: 
25 

• BYTE 0 
.SAVLPSECT 

26 .PSECT SCRATCH NOSHRrWRT,NOEXE 
27 GCI-ARGS: 
28 .LONG 2 

PROT PERH/<10> 

----/ 

29 
JO 
31 

.LONG 0 

.LONG 0 
f O->FIRST TIHE THROUGH AND WILD CARD• CEB PTR 

• RESTORE.-PSECT 
32 TERH-CHANNEL: 
33 .WORD 0 
34 TERMINAL: 
35 .ASCID /SYS$0UTPUT/ 

36 
37 
38 
39 
40 
41 

.PSECT CODE•EXE,NOWRT,SHR 

.ENTRY LOC-CEBr,...H< > 
$ASSIGN_$ CHAN=TERH-CHANNELrDEVNAH=TERHINAL 
$0IOW_S CHAN=TERH_CHANNEL,fUNC=tIO$_WRITEVBLK•P1=HEADER,-

P2=tHEADER-LENGTH 
HOVB tl•DONE fNote that we have not finished 

l 
M 
O'\ 
I 

42 10•: 
43 $CHKRNL_S ROUTIN=GET-CEB-INFO,ARGLST=GCI-ARGS f Get into kernal for 

44 f Format and disPla~ ceb info 
45 BLBC DONE,20$ 
46 $OUTPUT CHAN=TERH_CHANNEL•BUFFER=CEB-NAHE,-
47 LENOTH=CEB-NAHE-LEN 
48 BRB 10$ 
49 
50 

20$l RET \ 
.ENTRY,JT-CEB-INFO,,...M<R2•R3,R4•R5> ) 



tr-, r· 

.HAIN. 

50 

04 AC 

OOOOOOOO'GF 
OOOOOOOO'GF 

04 AC 
08 

OOOOOOOO'GF 

52 
04 AC 

00000004 I G.F 

04 AC 
04 BC 
04 AC 

OB 
0000007D'EF 

111 

00000008'£F 28 A2 
29 A2 OOOOOOOS'EF 

OOOOOOOC'EF 
~0000007B'EF 22 A2 

,) 

50 OOOOOOOO'GF 
54 0-0000000'GF 

OOOOOOOO'GF 

DE OOSF 
16 0096 
[15 oo9c 
12 009F 
DO OOA1 

OOA9 
DO OOA9 
DO . OOAD 
D 1 0082 
12 OOBA 
94 OOBC 
11 OOC2 

OOC4 
9A OOC4 
28 oocc 

OOD4 
BO 00[19 

OOEl 
DE OOEl 
DO OOEB 
16 OOEF 
04 OOF5 

OOF6 

51 HO VAL 
52 JSB 
53 TSTL 
54 BNEQ 
55 HOVl 
56 GOT-CURRENT: 
57 HOVL 
58 HOVL 
59 CHPL 
60 BNEQ 
61 CLRB 
62 BRB 
63 HORE-CEBS: 
64 HOVZBL 
65 HOVC3 

66 HOVW 
67 NO_HORE-CEBS: 
68 HO VAL 
69 HOVL 
70 JSB 
71 RET 
72 .END 

4-DEC-1982 19:s1:os VAX-11 Macro VOJ-00 Pa~e 2 
4-DEC-1982 19:so:o9 SYSSSYSDEVICE:CELLISJCEBCRASH.HAR;<1> 

G"'EXE$GL_CEBH1XrRO f Set UP mutex on ceb structures 
G"'SCH$LOCKR ;Lock for read access <assume R4~>PCB> 
4(Afo) ;s 
GOT-CURRENT 
G"'SCH$GQ_CEBHDr4<AP> f 4<AP>-> TO NEXT CEB 

4<AP>rR2 
@4<Af'>r4<AP> 
4<AP>rG"'SCH$GQ_CEBHD+4 ;POINTS TO LAST CEB? 
HORLCEBS 
DONE 
NO-MORLCEBS f ;@.< 

.... ~1 f 

CEB$T_EFCNAH<R2>rCEB_NAHE-LEN 
CEB-NAHE-LENrCEBtT-EFCNAH+l<R2>rCEB-NAHE "'' 

,!,;t i/V~,A/ 

CEBtW~GRP<R2>rUIC-GROUP us 'i.. Pvs,u 

G"'EXE$GL_CEBHTXrRO 
G"'SCH$GL-CURPCBrR4 
G'"'SCH$UNLOCK f Free UP mutex on ceb 

LOC-CEB 

I 
~ 
O"'I 
I 

,) ,) 



.HAIN. 
S!:l111bol table 

UT1 
CEB$B_CREATPORT 
CEBtLDELETPORT 
CEBtB-LOCK 
CEBf B_PROCCNT 
CEB$B_STS 
CEBU-TYPE 
CEBtC_LENGTH 
CEB$C_SLAVLNG 
CEB$K_LENGTH 
CEBtK-SLAVLNG 
CE8$L_CEBBL 
CEB$LCEBFL 
CEB$L_EfC 
CEBtL_HASTER 
CEB$L_PID 
CEB$L_SHB 
CEBSL.UIC 
CEB$L_VASLAVE1 
CEBtL_WQBL 
CEBtL.-WQFL 
CEBH-EFCNAH 
CEBtW_GRP 
CEBtW-INDX 
CEBtW_PROT 
CEBtW.-REFC 
CEBtW_SIZE 
CEBtW_STATE 
CE8$W_WQCNT 
CEB-DESC 
CEB-HAHE 
CE8-NAHE-LEN 
DONE 
EXEtGL.CEBHTX 
GC1-ARGS 
GET-CEB-INFO 
GOT-CURRENT 
HEADER 
HEADER-LENGTH 
IOLWRITEVBLK 
LOC.;.CEB 
HORLCEBS 
NO'"'HORLCEBS 
PERH.-CEB 
PROT-ON_OFF 
SCHtGL-CURPCB 
SCH$GQ_CEBHD 
SCHtLOCKR 
SCH$UNLOCK 
SYStASSIGN 
SYStCHKRNL 
SYS$QIOW 
TERMINAL 
TE RH-CHANNEL 
UIC-OROUP 
UIC-OWNf:J 

00000001 
0000001E 
0000001F 
0000001C 
0000001D 
00000008 
OOOOOOOA 
00000038 
00000044 
00000038 
00000044 
00000004 
00000000 
00000010 
00000040 
oooooooc 
00000038 
00000020 
00000038 
00000018 
00000014 
00000028 
00000022 
0000003C 
00000024 
00000026 
00000008 
0000001E: 
0000001C 
00000000 
oooooooc 
00000008 
0000007D 

******** 
00000000 
OOOOOOSD 
OOOOOOA9 
00000018 

a 0000005C 
• 00000030 

00000000 
OOOOOOC4 
OOOOOOE1 
00000078 
00000077 

******** ******** 
******** ******** ******** 
******** ******** 00000080 
0000007E 
00000078 
00000079 

R 
R 
R 
R 

x 
R 
RG 
R 
R 

RO 
R 
R 
R 
R 

x 
x 
x 
x 

GX 
GX 
GX 

R 
R 
R 
R 

03 
03 
03 
03 
05 
04 
05 
05 
03 

05 
05 

. 05 
03 
03 
OS 
05 
05 
05 
05 
O~.) 

05 
03 
03 
03 
03 ,_:) 

4-DEC-1982 19!51:05 VAX-11 Macro V03-00 Pa~e 3 
4-DEC-19~2 19:50:09 SYS$SYSDEVICE:[ELLISJCE~CRASH.HAR;Ct> 

,,) 

I 
LO 
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.HAIN. 4-DEC-1982 19:51:05 VAX-11 ~aero V03-00 Pa~e 4 
Psect s1:1n0Psis 4-DEC-1982 19:50:09 SYS$SYSDEVICE:CELLISJCEBCRASH.HAR•<1> 

+----------------+ 
! Psect s1:1noi:-sis ! 

+----------------+ 
PSECT naiae Allocation PSECT No. Attributes 

---------- --------- -------..:...--
ABS 00000000 ( 0.) 00 ( 0. ) NOP IC USR E:ON ABS LCL NOSHR NOEXE NORD 

• BLAN.K • 
$ABS$ . 

DATA 
SCRATCH 
CODE 

Phase 

Initialization 
Co11•and processin• 
Pass 1 
S1:1abol table sort 
Pass 2 
Sw•bol table output 
Psect swnoPsis output 
Cross-reference outPut 
Asse•bler run totals 

00000000 
00000044 
00000092 
oooooooc 
OOOOOOF6 

Pase filults 
-----------

28 
40 

2JB 
1 

67 
B 
4 
0 

393 

The workin• set li•it was 425 pages. 

( 0.) 01 ( 1.> NOP IC USR CON 
( 68.) 02 ( 2.) NOP IC USR CON 
( 146.) 03 ( 3.> NOP IC USR CON 
( 12.) 04 ( 4.) NOP IC USR CON 
( 246.) OS < · 5. > NOF'IC USR CON 

+------------------------+ 
! Perforiaance indicators ! 
+------------------------+ 

CPU Time Elapsed Ti11e 
-------- ------------
00:00:00.07 00:00:00.10 
00:00:00.Js 00:00:00.n 
00:00:06.11 00:00:07.00 
00:00:00.ss 00:00:00.ss 
00:00:00.90 00:00:01.09 
00:00:00.10 00:00:00.10 
00:00:00.os 00:00:00.05 
00:00:00.00 00:00:00.00 
oo:oo:oa.s4 00: 00: 10 •. o1 

16596 b~tes <33 Pa•es> of virtual memor1:1 were used to buffer the intermediate code. 

REL LCL NOSHR EXE 
ABS LCL NOSHR EXE 
REL LCL NOSHR NOEXE 
REL LCL NOSHR NOEXE 
REL LCL SHR EXE 

There were 20 Pa2es of s~mbol table space allocated to hold 334 non-local and 2 local sv~bols. 
72 source lines were read in Pilss lr producin~ 24 obJect records in Pass 2. 
17 Pa•es of virtual •••ory were used to define 16 macros. 

+------------------~-------+ 
! Hacro library statistics ! 
+--------------------------+ 

Hacro librarv na•e 

SYStSYSROOT:rsYSLIBJlIB.HLBf 1 
SYSSSYSROOT:CSYSLIBJSTA~LET.HLBf 1 
TOTALS <all libraries> 

497 GETS were reouired to define 13 •acros. 

Hacros defined 

1 
12 
13 

There were no errorsr warnin•s or information messases. 

/LIS/ENABLE=SUPP CEBCRASH+SYS$LIBRARY:LIB/LIB 
$ tvPe cebcrash.aaP 

,~) ,) 

RD 
RD 
RD 
RD 
RD 

NOWRT NOVEC BYTE 
WRT NOVEC BYTE 
WRT NOVEC BYTE 
WRT NOVEC BYTE 
WRT NOVEC BYTE 

NOWRT NOVEC BYTE 

..., 

,) 

I 
\0 
O'\ 
I 



u 

•. 

SCHEDULING 

OBJECTIVES 

* 

* 

* 

for selected process states, describe the 

properties of a process in the state 

for selected process states, describe how 

processes enter and leave the state 

describe the operations of the scheduler 
(look at code) 

see the effect of priority on the system (software) 

READINGS 

* IDSM Chapter 8,14.2, 

* (Optional) IDSM Chapter 4,5,9,10,24 



PROCESS STATES OVERVIEW 

DELETE .,._CREATE 

(SCHEDULER) (SWAPPER) 

I u 
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PROCESS WAIT STATES 

----- ...... -~--.i ....... 

I '! 
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WAYS TO L.EAVE CURRENT STATE 

If]: .::i, :~; !J ,S Ptv 0 
\,,,/;··· ·· 

Pf!. L 0 f /<1Jf) 

DELETE l( ri "'! u rt'~ f 1v.C 

! &t { tJ 

u 

I "1 c t1 I\.· -r ~1c.J1 
,..1 

e <fT e> 1 
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' 'f4 l) 

<'.:.of 
....... ;-.. ;::_£~· , 

WAYS TO BEGOME COMPUTABLE INSWAPPED (COM) 

10 

-101-

I 

.lS C:'ff/ed le:.6/e 

I 

c~s s c ,-Qc./T .. o {iz> 

(J)a 

.. z~·Alsw-.. if 



u 

u 

., INSWAPPED TO OUTSWAPPED TRANSITIONS 

8------------8 
--~ ----------=-----~ 

\0---------~e' pct t v-12.e:5 

/!J 

8------------8 fc$$ L-STS 
f 

8:-::_-:_:: =- - - - = ---8 \______ 
L~--- 8 \ ~el e-·-----------8 \__ _____________ J 

8-.-----------8 
e--~~-------8 
e------------8 

-102-



WAYS TO BECOME COMPUTABLE OUTSWAPPED (COMO) 

u 

~CREATE 

u 

u 
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L) 

u 

IMPLEMENTATION OF COM AND COMO STATES (PRIORITIES) 

QUEUE 0 

. RIORITY 31 

For State COM 

1( 
• > 
I 

f=: rS I tvSTf{ , 
l!!!!i-"'"····--- _,.--

QUEUE HEADERS 

:: SCHSAO-COMH 

: : SCH SAO ..COMT 

> 
t~ L---~---------------------------~----~ 

\l 1 • ..,._ __ 
30 -E I 

C Om/ cont f) 

flecuf) 
. ! 

J'Y.1 i I 



u IMPLEMENTATION OF WAIT STATES 

- ~- {/ "\ A ~· 
f .,,,, 

WAIT STATE LISTHEAD 

I ~ 
f"L;;ilk 

-E I I 

f3Lpvk. 

State Count e;;.f 

u :;;cf/.t c _ xxx x Proce.%>0S 

) v /)cf~! ft-P. ,,$ 

* 

u 
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IMPLEMENTATION OF STATES BY QUEUES 

u 

Pointer~ Fl!Nk.~, SQFL 
SlNJk:. SQBL 
state 

"Hsthead" 
PCB PCB PCB 

u 

u 
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('-) IMPLEMENTATION OF CEF STATE 

OJ • J , ~ c..r 
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iffitge I Header 

Spar.e type Stocks 

Requested 

-
Privilege Mask 

Image 1/0 I 110 
Se; .. Pages Channels 

Image Flags 

Global Section 10 

System Versic::>n Number 

Filed Portion of 
Image Header 

.7 

0 

6f:.'(\"'<Jii;: /\'".' 

}Y<·::·!~· ~~{J 



( 

u 

IMAGE SECTION DESCRIPTOR 
number of pages size of ISO 
in this section (in bytes) 

page fault starting virtual page 
cluster number for this section 

type 
0 nor,mal1 section flags 

253 user, stack -' 
end of demand 
zero section descriptor ) 

base virtual block number 

end of process 
private section descriptor~ 

in image file for this section 

ident for global section 

I i ·_,,_ 
/t,~t~~ f~ 

<;- count ~ ~-) {_.,,.---- __ ,, ___ 
.... ~~-·~·-

- global section name -

- -
end of global 
section descriptor -----)• 

_J 



Anal1:1ze Imase 
SYStSYSDEVICE:tELLISJCEB.EXE;10 

4-DEC-1982 19:06:42.61 f'aste 1 

IMAGE HEADER 

Fixed Header Infor•ation 

inase format maJor id: 02• minor id: 04 
header block count: 1 ~· ·· · ,. · · ~ 
il1a!le tYPe: executable ( IHDtK-.E E.X XEE.· 11 . . ~ ..... ,---~ 
I/O channel count: defa · ~ 
I/O Pa•e count: default 
link•r flass: 

(0) IHDtV-LNKDEBUG 0 
<1> IHD$V_LNKNOTFR 0 
<2> IHDtV_NOPOBUFS O 
(3) IHDSV-~ICIMG 1 
( 4) IHD$V_POI HAGE 0 ./ B ('." ::~· 

sYste• version: X1JY _ ... ,, " 

I~ase Activation Inforaation 

fir~t transfer address: Y.X'7FFEDF68' 
second transfer address: XX'00000400' 
third transfer address: XX'OOOOOOOO' 

Global SYabol Table I Debus SYabol Table Information 

debus sYabol table VBN: 5, block count: 1 
slobal sYabol table VBN: o, record count: 0 

I•••• Identification Inforaation 

i•••e naae: 'CEB' 
iaase file identification: •o• 
link date/ti•el 4-DEC-19~2 10:40:58.41 
linker identification:. 'OJ-16• 

Patch Inforaation 

There are no Patches at this time. 

l•a~e Section Descriptors <ISD> 

1> iaase section descriPtor <16 bytes> . 
Pase count: 1 

·""""'/ ... ,/ 
~ft,.~ t'ei, tH~ 

I l 

,t.• 
~ 

base virtual address: ~X'00000200' <PO sPace> 
Pase fault cluster si~e: default 

,.) 

ISD flus: 
(0) 
( 1) 

( 2) 
( 3) 
. ( 7) 
(8) 
( 9) 

(10) 
(17> 

ISDtV.GBL 
ISDfV_CRF 
ISD$V_DZRO 
ISDtV_WRT 
ISDfV~LASTCLU 
ISD$V_COPYALWAY 
ISD$V_BASED 
ISD$V.FIXUPVEC 
ISD$V~VECTOR 

0 
1 
0 
~---···· 

1 
() 

0 
0 
0 

~· 
i""\ x_f:-, ,( 
.''\J u 

/ Ii . 
------~ 
(~--

,_) 

' $ 

" It l l" I~.· It/ <.,,. ,_,.. 

--~) 

I 
~ 
~ 
...... 
I 



Anal~ze Imase 
SYS$SYSDEVICE:CELLISlCEB.EXE;10 

4-DEC-1982 19:06:55.28 Pa::ie 2 

2> 

J) 

4) 

~-) 

(18> ISD$V...;PROTECT 0 
section twPe: ISDtK-NORHAL 
base VBN: 2 

iaase section descriPtor (16 b'Wtes) 
Pase count: 1 
base virtual address: XX'00000400' <PO space> 
Pase fault cluster size: default 
ISD flass: 

( 0) I SD$V .... GBL 0 
( 1 ) ISDtV ... CRF 0 
(2) ISDSV .... DZRO 1;> (_~~·· ( 3) ISDSV...;WRT 
(7) ISD$V_LASTCLU 1 
(8) ISDSV_COPYALWAY 0 
(9) I S[t$V...;8ASEJ:I 0 
(10) I SD$V...;f I XUF'VEC 0 
(17) ISD$V_VECTOR 0 
(18) ISD$V-PROTECT 0 

section twPe: ISDSK-NORHAL 
base VBN: 3 

iaase section descriptor C16 b'Wtes) 
Pade count: 1 
base virtual address: XX'00000600' < f'O space> 
Pa•e fault cluster size: default 
ISD flasas: 

(0) ISD$V_GBL 0 
( 1) ISDtV_CRF 1 
(2) ISD$V_DZRO 0 
(J) ISDtV_WRT 1 
( 7) ISD$V_LASTCLU 0 
( 8) ISD$V_COf'YALWAY 0 
(9) ISD$V_BASED (0, (10) ISDtV_FIXUPVEC 
(17) ISDSV ... VECTOR 0 
c18> ISDtV ... PROTECT 0 

section t'!:IPe: ISDU-NORHAL 
base VBN: 4 

iaase section descriPtor <12 b~tes> 
Pase count: 20 . · . . .. . -~··_.--"" -·"'­
base virtual address: XX'JFFFDBOO'@t space>_,_.) 
Pase fault cluster size: default ·--~---~---· 
ISD fius: 

(0) 
( 1) 

( 2) 

( J) 
( 7) 

<8> 
(9) 
(10) 

( 17) 

<18> 

ISDSV ... GBL 
ISDSV-CRF 
ISDSV ... D2RO 
ISDSV .... WRT 
ISDSV_LASTCLU 
ISD$V_COPYALWAY 
ISD$V_BASED 
ISD$V_FIXUPVEC 
ISD$V_VECTOR 
ISD$V_PROTECT 

0 
0 
1 
1 
1 
() 

0 
() 

0 
0 

.r 

\j~~ 

'.) 

I 
I.() 

~ ,... 
I 

,) 



l ' .._; 

u 

en :i> 
-<::t 
en°' ..... 
(/) u: 
-<N 
en 111 
'=' 
m -<: 511 
MQI 
(")IQ. 
1"'1,lfl 

l""I 
m 
r­
r--(/) 
..... 
n ,,, 
"' ,,, 
x 
m 
..... 
0 

..... 
'°' 
0 

"" 
0 
~' 

0 

"" 
...,, 
°' IA 
lt1 

u.J 



Analyze Ima!lle 
SYSSSYSDEVICE:CELLISlCEB.EXE;10 

4-DEC~19~2 19:07110.37 

IHAGE ACTIVATOR FIXUP SECTION 

Fixed Information 

Flass: 
<O> IAF$V_SHR 

shareable ima!lle count: 1 
extra i•aSe cou~t: O 

Shareable I•a•e List 

O> this hase 

0 

Protection Chanse FiMUPS <relative to XX'00000200'> 

address: %X'00000400', Pa!lle count: 1 
Protection: PRTSC-UREW 

The analwsis uncovered NO errors. 

ANALYZE/IHAGE CEB.EXE 

• 

,_) __ ) 

f'a!le 4 

_)_ 

I 
(' 
qt 
r-t 
I 



00: *** 
01: 
02: 
03: 
04: 
os: 
06: 
07: 
oe: 
09: 
OA: 
OB: 
oc: 
OD: 
OE: 
or: 
10: 
11: 
12: 
13! 
14: 
15: 
16: 

PC: 7FFEE128 State: LEF 

,J 

' i f\) 
. "" l '"~ /" ""';,... ~' l f!) (~,\ \ i,.... 

v 

SYS$SYSDEVICE:CELLISlCEB.EXEf 10 

,_) 

(, 

_) 

I 
(X) 

qt 

r-i 

• 



fHO ,OKL 
fi"tf;;jL 

KNOWN FILE LISTS 

Kno~·ff File Entry (KFI) 

llnown.Ftle Queue Forward,L1nk 
~ 

' I 
llnown,F•I• Link Backwara Link 

Control 
Type Size of,l(FI 

l•t• 

-

~~ 

~ 

Potnter, to·WCB 
File IDISeQuenc:e Number 

lma9e Head•! Addreu 
it Header Ae11dent 

Privile9ed,Jma9e 

Prtvite9e Mask 

Global'Section ldent1hc:at1on 

Dewie• Name. Directory. 
File Name. File Type 

One ottheH for eac:ll 
1nstall•d, 1ma9e 

I 

.-. -

-

~~ y 

i 

.S ~c/e n 1·· 

( 

-149-

Known File Header (KFH) 

- Address of, A11oc:1ated·KFI -

I Type I Size olKFH 

~ 
Image Header, ol• Known 
File tllat was 1n1talled· 
lleader-re11dent 

1 I 
One oMllese 1n,P19ed 
Poot tor eaell known lite 
1nstalled/HE.ADEFI AESIOENT 

/' / 



SWAPPING 

OBJECT'IVES 

* 
* 
* 

describe the swapping operations 

learn steps in creation of alternate swap file(s) 

see differences in swapper's use of PFN database 

fr an pager's 

READI:t;JGS 

* IDSM Chapter 14 



OVERVIEW OF SWAPPER FUNCTIONS 

User Process 

Control 
Region 
Data 

• • Per-Process Space 
Process Context 

System Space 
System Context 

~J 

Process } 
Header 

~L AJ Vc:; Lvccl ,/ 1) 

. L· 

r~-~~ilP-ei··-·ii-~-~c·~-ss}~--- µ 0 ws 
Pseudo POPT 

I SWAPPER 

' (' t f''C 7 / 3- {,) 

,,- Ct-· b 

\ ro Q,,{ 'f j.a,y 

,,, .. ,L· 
~~ <, • 

-151-

/A c ra1· 

Modified 
Page 
List 

{ 

Page 
file 

Free 
Page 
List 



i ' v 

SWAPPER CODE MAIN L00P 

Wake Swapper ___ ..,, 

' 
t ~r- l. -~I f-·! ~~ 7 

~r'' . 

FPL 
Maintain Free 

Page Count 

Write Modified 
Pages 

OUTSWAP/ 
INSWAP · 

Hibernate 

-152-

,,,,.'(')? 

Yes 

I 

t/ 
l 



u 

EXPANDING AND SHRINKING TH.E WORKING SET 

0t 
BORROW LIM 

T (' C'i ( : t°' ,,.r , f" i- ~ .:"./ }, "} C (~ r !.'.'.: ~ !]'\ 

·"" i'/.S.c.;~7 'i''r""·. { 

FREEL~ i JI:'. GROWLIM 

0 
.. 'f' l \ 
' f ~:;~::·. )/l\) - i 

0o' s 

Number of Pages 
on Free Page List 

m rol 

f . 
)Yl p t~:v. .~./ ' £ In·, .~ r· 

' ' 
(Y\ P l:t1 •." ( ... !. /f;,, l 7 

' f\ 

l;l ,cL , 
' , / ~ 
v - )Yl·1 Ii 

'""' ... 
/_,y ~). ':"-~ t_/$;~~! { / ,;.~-; 

WSEXTENT 

WSQUOTA 

MINWSCNT 

r rt.),~ t l. ~:::. 

Sl;i..r"' f!{ 
Number of Pages > .. 3,l > 

in Working Set 



u 

u 

HOW SWAPPER'S PO PAGE T:ABLE IS USED TO SPEED SWAP I/O 

Process' 
Virtual 

Address 
Space 

1 

2 

3 

Swapper's 
Virtual PO 
Address 
Space 

1 

2 

3 

© 

-154'-

VAX 
Physical 
Memory 

3 .. 
1 

2 

@ 

SWAP SLOT 

© 



u 
SWAPPER'S PSEUDO PAGE TABLES 

SWPSGL-MAP :: ••---•• 
(This addr,ess is storied 
in the swapper,'s P0 
base register.) 

MPW$AL-PTE :: ••--•ti 

Swapper's 
1/0 

Page Table 
Entry 

Ar.ray of 
Longwords 

Modified 
Page Writer,'s 

1/0 
Page Table 

Entry 
Ar.ray of 

Longwords 

-155-

WSMAX 
elements 
(This number is stored in 
the swapper's P0 length 
register:.) 

MP W's 
Process 
Header, 
Vector 
Index 
Ar.ray 

of 
Words 

+-e :: MPW·$AW-PHVINOEX 



I . 
\_.) 

/ t 
t·= '·:f" 

PROCESSES X, Y 
ALREADY EXIST 
AND ARE 
CURRENTLY 
OUTSWAPPED 

LOCATING DISK FILES FOR SWAPPING 

PCB 
for 

Process X 

WSSWP 

PCB 
for 

Process Y 

WSSWP 

I 

l , .... 
. ~· t" 

Entry 1 
Locates SWAPFILE.SY S 

-156-

• • • 

Entry SWPFILCNT + 1 
Locates PAGEFILE.SYS 

• • • 

lswap Slot 
for Process X 

L Swap Slot 
for Process Y 



vpn,W 

u 

c 

OUTSWAP WORKING SET LIST BEFORE OtJTSWAP SCAN 

Process Header for, 
swapped pr1ocess 

Wor,king Set List 

vpn, y GRO 
vpn, z PPG 
vpn, w GRW 
vpn, x PPG 

- -
PO Page Table 

1 pfn,B 

1 pfn,0 

1 pfn,A 

1 pfn C 

/()0 

wsle 1 
wsle2 
wsle 3 
wsle 4 

pte W 

pte X 

pte Y 

pte Z 

PTE BAK STATE TYPE 

A gpte 0 gstx ~ IGRol 

('~"e gpte R gstx ~ lGRWI 

c wsle 2 pt:e Z pgfht ~ IPPGI 

c?>o wsle 4 pte X pstx ~ IPPGI 

FN Database Arrays 

global: page table 
SWPSGL_MAP :: 

Swapper,'s 
1/0 Map 

valid. pf 1n1 A gpte Q 

a-------------------
gpteR valid. pfn, B 

a-------------------

I 

-157-

other 

lsHRCNT: 1 I o 1.n:s, ,,,,,, .. " r:> 
I 

lsMRCNT: 41 

IREFCN'T = 21 

f-"e:·f 

$ i,., f'V gtJ cwr:St-J-c.f 
r;.._:gt"'~" 

I 

'f 

f f,'' f' ... ,' 

i 

cf:_._/ 



u OUT SWAP WORKING SET LIST AFTER OUTSWAP SCAN 

Process Header for 
sw.apped process 

WSLX PTE BAK STATE TYPE other 

Working Set List 
A gpte a gst.x B le Ro I I SHRCNT = 1 I 

vpn1 y GR0 
B 

wsle 1 
gpte R gstx B IGRwj ISHRCNT: 31 

vpn1 z PPG w.sle 2 B I PPG I I REFCNT = 2 j w.sle 3 c wsle 2 pte Z pg fix 

vpn· x PPG wsle 4 
0 wsle 4 pte X pst.x B IPPG I 

PFN Database Arrays 

- -
PO Page Table 

0 gptx (R) pte W' 

vpn:X 1 pfn 0 pte X global.page table SWP$GLMAP "=;:J 

1 pfnA vpn Y pte Y 

gpte a 
..... ~~~~~~~~~....t 

valid, pfn A Swapper·'s 
1/0 Map 

u valid, pfn1B 
1 pfn· A 

vpn.z 1 pfn C pte Z 1 pfn c 

1 pfn D 

-158-



u 

OUT SWAP PROCESS PAGE TABLES AFTER SWAPPER WRlTE 

I' 

Process Header for 
sw.apped process 

Working Set List 

vpn· y GRO 
vpn1 z PPG 

vpn, x PPG 

- -
PO Page Table 

0 gptx (R) 

0 pstx 

0 gptx (Q) 

0 pf•n1C 
(I:·"t 

l~l 

wsle 1 

wsle 2 
wsle 3 
wsle 4 

pte W' 

pte X 

pte Y 

pte Z 

WSLX PTE BAK; STATE TYPE other 

CD A BL.INK gpte Q gslx B loRoj lsHRCNT = o I 
B gpte R gstx B jGRWj I SHRCNT = 31 

@c wsle 2 pte Z pgflk B I PPG I IREFCNT = 1 I 
@o BLUNK 0 I ,.ree I I PPG I 

PFN Database Ar1r1ays 

global·page table 

gpte Q .,_ ___ t_r,a_n_s_. _Pt_n_A ___ -t 

gpte R valid, pfn:B 
.,_ _____________ ..., 

-159-

SWPSGL-MAP " =i-::J 
Sw.apper.'s 
1/0 Map 



u 

([;) 
/ 

INSWAP W0RKING SET LIST AND SWAPPER MAP BEFORE 
PHYSICAL PAGE ALLOCATION 

Process Header for, 
swapped pr.ocess 

WSLX PTE BAK STATE TYPE 

A BLINK ptie Z pgfiK I free I D Wor,king Set List 

vpn1 x GRO wsle 1 
B gpte S gstx ~ IGRol 

wsle 2 c BL.INK 0 I free I D wsle 3 pgfb 
vpn w PPG 
vpn. y GRO 

wsle 4 
D BL.INK 0 pstx I free I D 

vpn, z PPG 

• • • PFN Database Ar,rays • • • - -
PO Page Table 

vpn:W 0 pstx pte W 

other 

jSHRC:NT : Jj 

([) vpnX 0 gptx (Tl pte X global: page table SWPSGL-MAP " w 
gpt 1e S valid, pfn B Swapper,'s 

pte Y 110 Map 0 gptx (S) @ vpn·Y 

gpte T gstx 

(lti } vpn,z 0 pfn,A pte Z 
··-

'FT 
•·--'"-~cm, 

I 

tr;: 
D ~} )(!.,,., . v, {,,vl -

'-· 

~- F .A ~ \-t _..._" I ~- .i 1 t L1ri-:;., / / ! l.· lV 

,Du f' t. ; <.:· .<, 

G-s ~r- x F-Ct ""L "'r 111j 

CO p-rr_ +PT~ / 
-160-



vpn,W 

vpn,x 

u 
vpniZ 

IN SWAP W0RKING SET LIST AND SWAPPER MAP AFTER ALLOCATION 

Process Header for 
swapped process 

WCH:king Set List 

vpn x. GRO 
vpn w PPG 
vpn y GRO 
•P" z PPG 

- -
PO Page Table 

0 pstx 

0 gptx (T) 

0 gptx (SJ 

0 pfn1A 

A 

wsle 1 
B 

wsle 2 c wsle3 
wsle 4 

CDD 
E 

F 

pte W 

pte X 

• 

pte Z 

WSLX PTE BAK STATE TYPE other 

BLINK pte Z pg fix I fr,ee I D 
gpte S gstx ~ fGRol lsHRCNT: 31 

0 ~ u---
0 ~ D 
0 ~ D q.e:5 

r 
0 ~ D---

PFN Database Ar,rays 

global: page table 

valid,. pfn, B Swapper,'s 
1/0 Map 

1 pf,n, D 

1 pf,n, c 
1 pf,n E ® 
1 pfn F 

-161-



u 
INSWAP WORKING SET LIST AND REBUILT PAGE TABLES 

t 

Process Header for 
swapped pr,ocess 

WOrrking Set List 

vpn, )( GRO 
vpn, w PPG 
vpn, y GRO 
vpn: z PPG 

- -
PO Page Table 

1 pfnC 

1 pfnO 

1 pfn,B 

1 pfn1A 

G) A 

wsle 1 @e 
wsle 2 @c wsle 3 
wsle 4 @o 

E 

F 

pte W 

pte X 
I 

gpte S 
pte Y 

.. ~ 
hf g-.,pte T 

t -'?. _ ... : ..... / 
pte Z 

WSL.X PTE BAK STATE TYPE other 
wsle4 pte Z pgtlx B jPPG I 

gpte S gstx B jGRol jSHRCNT: 41 

wsle 2 ptew pstx B IPPGI 
gpteT gstx B jGROj lsHRCNT: 1 I 

BLINK 0 I free I D 
BL.INK 0 I free I D 

PFN Database Ar.rays 

global page table 

valid, pfn18 

valid,,.pfn.D 

-162-

I 

SWPSGl-MAll ,~ 

Swapper,'s 
110 Map 
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u 

u 

u 

HOW MOIDIFIED PAGE WRITER GATHERS PAGES 

Modified 
Page List 

PTE 
A 
B 
c 
D 
E 
F 
• • • 

rn }~/. --
--

l, l!/ 

,,.-.,/)k-:., lt!i't'1; 

l I_ 
I -·· I <j 

( (} 1,._liY I I 

-~-

f Pl 

... 

f ( 

---

t/.,:) l .. I 0 Pll/ 

psrx 
.--.,. . .,,,; .... , .. 

Balance Slot 
Area 

transition PTE !free List) 

0 PFN 0 
: • 

0 PFN A 

• • • 
0 PFN C 

1 PFN !valid) 

• • • 
process section table index 

0 PFN E 

• • • 
0 PFN B 

• • • 
0 PFN F 
correct PGFLX but cluster 
full 

r~ 

-163- ~L 
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"""' 

I 

Modified Page 
Writer's Map 

" ""I " ' 

I 
I 

I 

I 

I 
I 

I 

1?.. 

,. 
1 

1 

1 

7 1 

1 

1 

'I 

/'}'"1 ~~t;"i ( 

PFN 0 
• • • 

PFN A 

• • • 
PFNC 

PFN E 

• • • 
PFN·B 

• • • 
PFN F 

. 

. 



u 

PROCESS CREATION/DELETION 

OBJECTIVES 

* 

* 

* 

list and explain several differences between simple 

processes, interactive processes, and batch processes 

show steps in process creation/deletim1 

show primary loop of command language interpreters 

READINGS 

* !DSM. Chapters 17,18,19,20 



~) 

CREATION OF PCB' JIB' PQB 

·creator 

PCB 

$CREPRC 
arguments 

Control 
Region 

Process 
Header 

-165--

l 

I 
')/ 

JIB 

(Pooled 
Quotas) 

Process 
Quota 
Block 

(POB) 



I . 

\._) 

SWAPPER'S ROiiE IN PROCESS CREATION 

J7 _. / t./ rt. 17~ f 5- ~TJJSIT! 

WSSWP + Slot# VBN 

WSSWP 

PCB 

-166-

. 
J. F f'letrTI V£. 

(Jrci::.e,s~ /s 
CvT:Zwt-pfd 



u 

u 

u 

P~TRI"'·S ROLE IN P~SS CREATION 

DATA STRUCTURES USED AT PROCESS CREATION 

New Process 

PCB 

Process 
Quota 
Block 

(POB) 

-167-

JIB 
t· 

fl'·c) . ..?.t''.l 

f\ :. 

Control 
Region 

Process 
Header 



u 

u 

PCB AND JIB RELATIONSHIP 

t.lnr of 
-~ 

(" 

r-:tJ6 pr ,$!CC~-Z~0-

fit ;'$ pre; e..~<:.-
T/,_orr 
()1,.v'f.i.~ 

name 

PIO 
PRCCNT 
OWNER 
JIB 

~ 

x 
10033 

0 

10035 --

name w 
PIU> 10035 

PRCCNT 2 

.~NER tr? 
--. JIB -

name 

r<i PIO 
PRCCNT 
OWNER 
JIB 

name 

PIO 

L PRCCNT 
OWNER 

JIB 

-168-

--«- --~---'··· .. I 

~ /'t'Vl<S7(r/ k ·"1,·~!"l1~J'r/t'>,, IV~ f2) 
,,.~? . - (";l, . ,f..;'l. .... - _.,. ~-\,~ 

--- I 

/ 
! 

I <D"-. 
l , 

y I 
I 
f 10031 

I 1 

10035~ 

__ __,; 

--

z 
1002E 

0 

10031 
--

,,, J?lcc ;Jr s.ret &N". 

C_vrtV..-r>..-T CO//n "t' 1:' rl'J1 I/ 
IV v·~ J·c:;s 

~u b p rt> c..c e57.: .f 

J'IB to~ 
an pro<i:esses 

irn this job 
lrm•·-------· 
MPIO = 10035 ·-·-------· 

pG>oled -quotas 

0 ,u r. Jl 8 fer 
.. Q ('Y l':l-A De ft:Ae h.J 

!(} (6( t ;'~ 

k:I? 'T Ml/I" ~;. ,h. 
1 C !'' t OJ hJfo, 

$ sse s 



MERRY 

SAM 

NULL 

u 

OBAOACP 

PRTSYM.81 

PCB VECTOR 

PCB 
of 
SWAPPER 

-169-

Pct3 

·pea 
of 
Job 
Controller 



PID, PCB SEQUENCE VECTORS 

:: SCH$GL_PCBVEC 

:: SCHSGL_SEQViEC {St?.(/ tf€:tit~ V12. .. ~71J{Z"' _____ ..._ __ ~ v :J 

NULL 

SWAPPER 

OPCOM. 

JOB CONTROL I 
~ 

to PCB of 

new process Process ID 

OlX"J t ooc 

f 

u 
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u 
PROCESS DELETION 

name OTG 

PIO 10035 
.~ 

PRCCNT 2 ·c~~.~: 
' 

OWNER 0 

name BERT ERNIE ' name· 

PIO 10033 PIO 10031 

PRCCNT 0 PRCCNT 0 : 

11 OWNER 10035 OWNER 10035 

u 

-171-



u 

INITIATING INTERACTIVE JOB (PROCESS) 

• 

SYS$1NP\jT 

SYS$0WTP\jT 

SYS$ERROR 

SYS$COMMANO 

Terminal 
Driver 

f/oc€.S5J\)::: tl" f. ~t;·cu ,," 

C101 ta)] UTc.. 

Bq 

'/ 1"':_µ~ .. , .. , . . ~rf\ 

LOGINOUT.EXE 

1) Verify Username/Password 

fr _/I 1 \ 

t ~·1 .J 

~- ~~ ~ rAla p1 t 

l::~ J, ) 

-172-

Context of Job 
Controller Process 

Context of Newly 
Created Process iils<it~ 

•,,J; 1i {J 

p k?_ {: J) :i:~ ~ 
v <-et rVe<~,,, £ 
• /'>,~':'. -~ r .f!!Ar'-~. 
Dllf Pr< 1 v tV'1d~ k. 

Qvo"r;;; s 
I 

8.:i.~~Q .frti!'/ 
,v:rt~ 
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( i 
~ 

INITIATING BATCH PROCESS USING $SUBMIT 

$SUBMIT command-pro~ 

Not1t1es 
Job Controller 

$ SUBMIT X.COM 
SUBMIT utility 

CL:.1 activates 

SUBMIT utifit,y 

notifies Job,Controller 

Job 
Contr,oller 

SYSSINPUT 

SYSSCOMMAND 

EXCOM3··-
SYS$0UTPUT 

SYSSERROR 

Creates 
process 

LOGINOUT.EXE 

. 
tl No username/password 

verification, 

2) SYSSINPUT and SYSSOUTPUT 

~ are dif,ferent, 

~~· ..... ______ _ 

-173-
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u 

2 C,.~ '1 
. ' 

COMMAND LANGUAGE INTERPRET.ER OPERATION. (.DCL) 

STOP Command 

tJO A<?1t-<ift r.$ 

EXIT Command 

cq1t s11~·t;no1 
"f:t,r r-:'•!r;C1jte-tv /\ti . lh3 

CONTINl.lJE 
Command 

r~rN eonrr" t 
l Q ;}: lf'\O ~-· 

(CTRL-Y) AST 

rJ 

CL:.1 lnitiali~at1on 
Code 

t'Y\O.f>-> I ~JIO P.1. 

Beginning of· Ct:.I 
Command 
Pr.ocessing Loop 

I 

from LOGINOUT...._ •) ~t>fi.,•A> l .. ~. /l\i(}I) 7~ 
0 oc, {I SC, st ftw,.r()1,·.-N r .... , , ... l.)1VCV. ·w ~· fl 

c ts'1qhl lsl1 A· c. f-/1n s /ct,r 
o b!1zh c,.1t?;L/1.,1 A~1(f/,'~i..c::iler J 

/;r:.t:i t'r. h-4 r.tf 
· -""' ............... External: 
~ ~mage --------.., 

Service int•ernal 
commands 

tr.ans fer-address 

Image Code 

Portion of· CLI that 
activates and call$ 
ex terrnal· images 

Ml 
\ 

CALL image 

SEXIT 

System, 
Service 

p .+ 
-t·(Lfff'. ~t~rd1 !.tt$ 
CNmlq?.rVL 

Supervisor. Mode 
Termination. Handler 
!Declared by CLI 

LOGIN<l>WT .. - ...... 

c./ ?> se. s e>f 1 v f/!es 

cc.di s·;s t c.r /r 

f 1°~-e:.lf 
/Vr:J r.-M1i1e>L 



( j ..._, 

SYSTEM INITIALIZATION 

OBJECTIVES 

* describe in gemeral terms the sequence of operations in: 

o initial bootstrap 

o p0werfail recovery 

o startup for different VAX processors 

* features like stand-alone backup and diagnostic 

boot differences from normal bootstraps 

/ 

READINGS 

* IDSM Chapters 7,21,22,23 



SYSTEM INITIALIZATION SEQUENCE 

TESl'. 

LOAD INITIAL 
PROGRAM 

LOAD OPERATING 
SYSTEM 

RUN INITIALIZATION 
CODE 

ACTIVATE STANDARD 
COMMAND PROCEDURE 

ACTIVATE SITE'S 
COMMAND PROCEDURE 

-176-
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VAX PROCESSOR DIFFERENCES IN BOOTSTRAP 

CONSOLE PROGRAM 

11 /780, 11 /730 
t 

MICROPROCESSOR 
STARTS UP· 

~ + 
DEVICE SPECIFIC 

INFORMATION (fe-rh \ 
BOOT BLOCK 

PROGRAM 

1 • 
..... 

') ::c/:.1:y; CONSOL.SYS 
• ¥ • + 

VMS.EXE ~ <-~ 

•• 
SYS B 0 0 T. EXE ~f7;~5_:,~~?fJu ,/e ~·" 

• f;,1 ;"'·\"\ ~; ? 
SYS.EXE @ l .J ;.r rt . . 

SYSINIT.EXE ~ 

• STARTUP.COM t;; 

• SY STARTUP.COM 

-177-
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PHYSICAL MEMORY DURING INITIALIZATION 

ON ENTRY TO VMS.EXE 

,, Restart Parameter 
ri.....-_____ B_lo_c_k_(_.R_P_B_) ____ --+~~-SP 

I 1
• Prima.ry 

Bootstrap 
Program 

VMB 

ON ENTRY TO SYSBOOT.EXE 

Restart Parameter 
Block (RPB) 

Primary 
I• Bootstrap 
1: Program 

VMS 

System Control Block {SCB) 
for VMB 

PFN Bitmap 
,, 

(4 Pag·es), 

Bootstrap Stack 

(3 Pages) 

Secondary 
Bootstrap 
Program 

SYSBOOT 

I 

-+-RPB$LBASE 
+"X200 

-+-- PR$_SCBB 

I 

+-SP 

i 



u 

u 

u 

L. I 
,..1'.L) 

(_ V\ 
..) 

--I~ 
~,!'" 

) 

I 

PHYSICAL MEMORY LAYONT 

AFTER SYSBOOT 

Dynamic Pages 

PFN Database 

Nonpaged Executive 
Code and Data 

Nonpaged Dynamic Memory 

Interrupt Stack 

System Control Block 

System Header 

System Page Table 

-11'1-

+-0 

+- MMG$GL-MAXPFN 
(Phy·sical Page Number) 

' 

: 

+-PRS-SCBB 
(Physical Address) 

+-PR$_SBR 
(Physical Address) 

I' 

+-Largest PFN 
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PO 
Region 

@ 

@ 
System 
Space 

I 

,, 

TURNING ON MEMC)RY MANAGEMENT 

1··1JJ! 
Virtual Address Space 

From SY SBOOT L Physical Address Space I 
EXE$1NIT:: EXE$1N'IT:: CD 

MOVL RPB$L-BOOTRS( 1R 11 ).FP MOVL RPBSL-BOOTRS(,R 111).FP 

MTPR # 1.S"'•MAPEN _ MTPR # 1.S"'#MAPEN' @ 
I 

0 lf--.,~~· 
.... 

JMP @#10$ ..... JMP @#10$ .. -
10$: 10$: 

MOVL EXE$GL-1NTSTK.SP MOVL EXESGL_INTSTK,SP • /-7 • • • I • 
I • 
! 
I 

) 
I 

EXE$1N'IT:: \. 
', 

MOVL RPBSL-BOOTRS(,R 11 ),FP 
\ 

# 1.S"'#MAPEN 
\ 

MTPR 

JMP @#10$ 

10$: _. 
""'. __ .-

MOVL EXE$GL-1NTSTK,SP · 
• • • 

-1.eo-
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SYSTEM INITIALIZATION AND SHUTDOWN 

VAX 11 /780 Front Panel 

__ c_P_u_s_T_AT_E __ ~e7-R 1 
POWER AUN EAAOA IHl!ft~ 

0 0 0 0 

1~ I. f:;.::7 
..,..·....-rO 

BOOT DEVICE 

~~ 
CrNJ$SIP> 

POWER ON ACTION 

=~:TTA§DT 
HALT 
RESTART 

lloo ~-i:;· 

VAX 11/750 Front Panel 

AUN DC ON BATT AID 

0 0 0 0 
AUTO RESTART 

OFF ON 

II h II 

KEY SWITCH 

LOCAL 

LOCAL @REMOTE 
DISABLE . 

0 
DISABLE 

OFF (] REMOTE 

1P 
>?:tC. ' C".'.'< ,, C'C' h '( I IV (,, t' 

KEY SWITCM 
LOCAL/ 

SECURE!Q11REMOTE/ 
SECURE 

OFF (j REMOTE 

prbC. $.?c· 
~ 

C ~-, '"' c ei r- 7/ r;/¥ f 

VAX 11/730 FRONT PANEL 

Figure 9-11 VAX Front Panels 
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CHANGING OF SYSTEM PARAMETERS WITH SYSBOOT 

Default . 
Parameter 
Settings 
Internal 

to 
SYSBOOT 

USE 

USE filespec 

/ 
SYSBOOT 

Table 
· of 

Working 
Values 

use· 
SET 

@ 

CONTINUE (EXIT) 

-1.82-

Parameter 
Settings 

in Memory 
Image of 
Executive 



u 

Default 
Parameter 
Settings 
Internal 

to 
SYSGEN 

CHANGING OF SYSTEM PARAMETERS WITH SYSGEN 

Parameter 
Settings 

in Memory 
Emage of 
Executive 

© 
USE 
SET 
WRITE 
EXIT (CONTINUE) 

-1.83-

WRITE mespec 

+ 
Parameter 
Settings 

in Memory 
Image of 
Executiv,e 



VAX/VMS INTERNALS AND DATA STRUCTURES 

DATA STRUCTURES HANDOUT 

APPENDIX A 
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1+ 
1 AST CONIROL 81..0CK DErIN'ITIONS , 
I AST CONTROL BLOCKS EXIST AS SEPARATE STRUCTURES AND AS SUSSIRUCTURES 
I ~ITHIN LARGER CONTROL BLOCKS SUCH AS I/U RE~~Esr PACKETS AND TIME~ 

1 QUEUE ENTRit:S. , ,. 
IACBDEF 

ACBSL-ASTQFL 0 
-

ACBSL-ASTQBL 4 

ACBSW-SIZE 8 

AC~SB-TrPt; A 

~CBSB-RMDD B 

ACBSL-PID c 

ACBSL-AST 10 

ACBSL-ASTPRM 14 

ACBSL-KASl' 18 

ACBSB-Rt.100 
0 ACB$V-~LlDt: 
2 - spare -
4 ACBSV.PKAST 
5 AtBSV.NODELET~ 

b AtBSV-OUOTA 
7 AtBsV.KASI 

+--·--------+ 
+-----------+ 
+-----·-----+ 

+--+-----+ 
+•·+--+ 
+••+--·-----+ 
I 

+-----------+ 
·---- .. ------+ 
+-----------+ 
+-----------+ 

2 no m:ask 
2 no mias )( 
1 10 
1 20 
i 40 
l 80 

u ;AST QUEUE fORwARD LINK 

u ;AST QUEUE BACK~ARL> LINK 

u ;STRUCTURE SIZE IN B~TES 

u ;STRUCTURE TYPE CODE 

u ;REQUEST ACCc;SS MODE 

u ;PROCESS ID OF REGUEST 

u ;AST ROUTINE ADDRESS 

u ;AST PARAMt::Tt::R 

u ;INTERNAL KERNEL MODt: Xft.R ADDRESS 

;REQUEST ACCESS MODE 
U ; MODE t· OR f I N AL DEL I V'E RY 
U ; SPA'RE- -
U 1 PIGGY BACK SPECIAL KERN'EL AST 
u ;DoNrT DEL~T~ AC~ ON ·o~LIVERi 
U ;ACCOUNT FaR· QUOTA -
U ;SPECIAL K~RNEL AST 



I+ 
1 BOO • Boot Control Block , 
I A boot control block 1s produced bY SYSBOOT and placed in non•paQed 
I pool. It is pointed to by the cell EXESGL-BDDTCB and contains 
I the ma Pp 1 n Q 1 n for m:a t 1 on f or s Y s • Ex E , s Y sou MP • o MP , s Y s PAR AM po r t 1 on 
, Of SYS.EXE, end non-resident BUGCHECK code. ,_ 

IBOODEF 
I f romr start 1 ng VBN to end of executable 1m,age 
I from! & tart 1 n g V 8 N to end of f 11 e 

+-----------+ 800$L-CHECKSUM 0 U ; Cnect<sum 

+-----------+ B 0 0 S L-P AR A, M _MA ? 4 u ; Address of map for srsPARAM 

+-----+··-··+ 8 u ; Size of fixed portion of sontCB 

+--+-----+ A u ; Type of control bloc~ 
+•·+--+ 

BOOSB-SUBTYP B u ; suo•type 

+--+--------+ BODSL-S'iS-VBN c u ; SYS.EXE starting VBN 

+-----------+ BUOSL.SYS-SlZE 10 u ; SYS.EXE size 1n blocks 

+-----------+ BOO$L.S'iS-MAP 14 u ; Adr Of map for SYS.EXE 

+-----------+ BODSL.DMP-VSN u ; Starting VBN for dump f 1le 

+-----------+ LJ B00$L-DMP.SIZI:: 

18 

lC u ; Size in blocKs ot dump f1le 

+-----------+ BOOSL.DMP-rO.P 20 

+-----------+ BOOSL.BUG-MAP 24 w ; Adr of m~p tor non-resident BUGCHI 

+-----------+ 

u 
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1+ 
1 CCB • CHAN'NEL CONTROL BLOCK , , , , , , , 
I , 

- ~ -- -

THERE lb ON!:: CHANNEL CONTROL t;[.,OCK FOR EACH SUFrWARE CHANNEL THAT A 
PROCESS- M·AY- INITIATE 1/0 REQUESTS ON. THE N·UMSER OF SUCH 1/0 CHANNELS 
IS OE?ER,.,lNED··ay THE FIXED N·UMBER ASS!GNED TO - A- PkDCESS -PLUb AN~ 
ADDlTlONAL CHANNELS REQUIRED BY THE. IMAGE CURRENTl,Y-BEING .. EXECUtEU 
B.Y '.tHt:: PROCESS• . . -

*'** WAt<N'ING **'' 
TitE CHANN'EL CONTROL BLOCK I~ ASSUMED TO BE fOUR LON'G WORDS 

; T~ROUGHGUT iH~ ~XEC. Irs S!Zt; MAY BE-CHA~GED BUT O~LY SY-Pd~tR~ UF 2. ,. 
St:CBDEf' 

+-----------+ CCBSL-UCB 0 I u ;ADDRESS Ot' ASSIGNt:D D~VICE UCB 
- -

+-----------+ 
CC BS L- W. I NU 4 u ;ADDRESS Of wl N1DOW BLiOCK 

+--------+--+ 
CCB&B-STS 8 u ;CHANNt;L S'IAIUS 

+--+--+ .. -

CCBSB-AMOO 9 u ;ACC~SS MOlJE THAT ASSIGNED CH~NNt;L 
·-· - - -

+-----+--+ 
CCBSW-IOC A u ;NUMt;ER Of OUTSTAN1.>ING 1/0 REQUESTS 

-· - -

+-----+-----+ 
CCBSL-DIR~ c u ;Dt:;ACCESS l/U HEYUt:;ST PACl<t.T ADD~ESS 

·- - -- - -
+-----------+ 

CCB$B-STS ; CHANNt;[., S'EATUS 
0 CCBS V'.AMB 1 1 U ; l~AI LBuX - ASSOC I ATElJ WI l H CHANN't-:L 

AS 



1+ 
1 . COMMON t;V'EN'T BLOCK ,_ 

SCEBOt;F 

U JSH~EM Flt;LD~ It-. THIS WORD 
JSHMEM FI~LDS IN T~lS WORD 

u 

( ' 

\J 

, 
, THE FOL1'0wlr~G P'IELDS ARE DEFINED FU~ SHARED MEMORr COMMON EVENT BL.OCKS, 
I CEBSL.SHB, CE~S~-INDX, AND CE8SL-MASTER-ARE CbNIAtNtO IN' TH~ SLAV~ CEB WHIL 
1 CEBSL-V~SLA~E~ ~S Tri~ OffSEt lN THE MAS~ER CE~ TO -T~E FlR$T-5LA~E-CES, , 
;SHMEM MASTER CEB, FIELDS IN NEXT N 
I LON'GWORUS ARE. PROCESSOR REfCNIS 
1 (ONE ~ OkD FOR EAC'k PRO,CESSOK) 
1 ~ 0 ff St; T I S ~ 0 M·P u T·t: D . AT RUN• 1' I ME ~ 

+-----------+ CEBSL-CEBfL 0 
-

+-----------+ CEBSL .. Ct:B~L 4 I 
.. 

+-----+-----+ Ct::BSW-SIZt:. 8 

+--+-----+ 
CEBSB-TH't. A 

- +••+ .. -+ 
CEBSB-srs B 

+-- ... --------+ CEBSL-PlO c 
+-----------+ CEBSL-EFC 10 

+-----------+ CEB$L-WJfLi 14 
.. 

+-----------+ Ct::BSL-WJBL 18 . 
+-----+-----+ 

CEBSW-~JCNT 1C 
+--+--+ 

Ct:;BSB-LOCt'. lC I SS I 
+--+--+ 

CEBSB-P~Dt;CNT 10 I SS I - +-----+--+ 
CEBSW-S'fA'l'E 1E 

- -
·--+--+ CEBSP.-CREATPORT 1E i SS I 

+--+--+ 
CEBSB-DELt.TPORT lF I SS i 

... --·--------+ CEBSL-UlC 20 
- +-----+-----+ 

CEBSW-GRP 22 lsss&&I 
- +-----+-----+ 

CEB$ "-PkOl' 24 

+----·+---·-+ 
CEB$W.REf"C 26 .............. 
Ct:BS T-EfCN AM· 28 I 

I 
i 

A~ 

u 

u 
-

u 

u 
-· 

u 
-

u -

u 

u 
-

u 

u 
-

u 

u 
-

u 

u 

u 
-· 

u 
-

u 
-

u 
-

u 
-

u 
--

;POINT~R TU N'EXT COMMON t,;V·t:NT BLOCK 
-

;POINTc;R TU PREVIOUS COMMON EVENT '. !~ 
.. 

;SIZ~ UF CUM MON EVENT 8LUC~ IN BYTES 

;S'fRUC'IURE TYPE CDL>E f"OR CEB 
- .. -

JSTA'fUS f LAGS FOR CE~ 
- - - -

;P.ID Of CR~Al'OH 
-

;EVENT f LAGS (j2 BlT V t;C'l'OR) 
- -

;HEAD OF WAll' YUEUt: 
.. -

;TAIL UF wAI·r QUEUt:; 
.. . . -

; wAil' UUEUc; COUNTCLENGTH) - -- -

;SH'-1EM M AS'J'EH CES, # Of i-10~T OWNING 
- -

;SrtM~M MAS'fEt< CEt:), MAX # Of 1-'RUC~S:SC 
-

;Ct:F WAIT 5TATE:: NUMBf!:R 

JSBMEM MAS'l'Et{ CEB, # or CRt.;Al'OR POtn 
- ... - - -

;SttMEM MAS'l'EH CE~, # o~· UEl.JETER PO~l 
- -

JUSER I DENI OF CEB CREATU.R .. - -
;GROUP NUMBER OF 0 ~JN't; ~ . 

JPROIECTION MASK 
- - -

;Rt:Ft:R~NCE COUNT f OR Ct;B 
.. -

;EVENT CLUSTt:R Tt;XI NAME. 



+-----------+ CEBSL-SHB 38 u ;SHMEM SLAVE CEB, SHMEM CTIJ BLK ADR 
- - -- -

+-----------+ CEB$L-VAS1'AVE1 38 IS&S55SSSSSSI u ;SH"1EM MASTEN CEB, Pl'R TU lST SLAVE -+···--+----·+ u CEBSW-INDX JC u ;SHMc;M SLAVE CEB, IN'DEX 10 MAS?EH Cl .. .. 

+-----+-----+ ·- -
spare JE u JSHMEM SLAVE CEB, - " .. 

+-----+-----+ -
CEBSL.MASTER 40 u JSHMEM SL.AVE CEB, VA Of' MASTE;R CEB 

-

+··---------+ 
CEB$L-CEBfL ;POINTt;R TU NEXT CO~MON t;VE;NT t;LOCK 

0 C ~BS V - V· AL I D 1 1 u ;SHMt;M MASi;Et< CEe, Sc;T If V'A L, ID ENTI 
1 Ci:-BSV.LOCl<ED i 2 u ;SHMEM MASTER CE~, SltT u~ t:NifH LOCI 
2 C~BSV.REf'CNl'LCK i 4 0 ;SHM£M MASTER CEB, LOCKED f OR REFCN' 

- - -· 

CEBSB.STS ; STA·rus FLAGS FOR CEt1 
0 Ct.BS V_N,OQUOTA 1 no miask u ;ND QUUTA UPDATE 

-

1 Ct:BSV-PERM i no m1a s k u JPERMANENT CGUSTER - .. -

u 

u 
AG 



I+ 
1 FKB • FORK BLOCK 

' 1 A FORK BLOCK DESCRIBES THE CONTEXT OF A FORK PROCESS. EACH UNIT CONTROL u :. BLOCK CONTAIN'S A FORK BLOCK AS ITS FIRST SIX LONGwORDS. 

SFKdDEF" 

+-----------+ P"KBSL.FQFL 0 u ;F'ORK QUEUE FORWARD LINK 

+-----------+ F'KBSL-F'QBL 4 u ;FORK QUEUt; BACK~A~D LINK 

+-----+--·--+ f'KBSW-SIZE 8 u ;SIZE Q•f' FKB I~ BYTES 

+--+-----+ ft<BSB.T'iPt; A u ;STRUCTURE T~·PE OF f'K& 

+••+••+ 
P'KBSB.f IPL B u ;FORK I N'TERRUPT PRIORITY LEVEL 

+--+--------+ FKBSL-f'PC c u ;F'ORK PC 

+------·----+ FKBSL-FR3 10 _u ;FORK R3 

+-----------+ FKB$L-FH4 14 u lf'ORK R4 

+-----------+ 

' u 
Ab 
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u 
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1+ 
1 GLOBAL SECTION DESCRIPTOR BLOCK ,. 

SGSDDt:F 

; 
I THE_ F 0 LL 0 w l NG P" IE L D S ARE 0 NL Y f' 0 UN D I i~ t: X TEND~ D GS D • S • THESE ARE USE O 
I WHENEVEk A GSD IS NEEDED WITHOUT A SECTION TASLE E~?RY, I.E., FOR SHARED 
I MEMORi AN'D FOR PAGES MAPPED 8¥ PFN. , 
, 
I Tt'IE FOLLOWING FIELDS ARE CONTAINED ONLY IN SHARED M.EMORY GSD'S. THE. LENGT~ 

I GSDSC.SHMGSOL~G, IS ONLY THE CONSTANT SIZE OF THE GSD. IN ADDil'ION', THE~E 

I ONE LONGWORD FOR EACH PkDCESSOR AND TwO LONGWORDS FOR EACH SASE PfN•SIZE PJ 
• , 
1 FIRST· Pf'N/PAGE COUNT PAIR 

+-----------+ GSDSL-GSDFL 0 u ;POINTER TO NEXT GSD 

+-----------+ GSDSL-GSDBL 4 u ;PUit-4TER TO PREVIOUS GSD 

+-----+-----+ GSDSW-SIZE 8 u ;SIZE OF GSD IN BYTES 

+--·--···+ GSDSB-TrPE A u JSTRUCIURE TYPE CODE FDR GSD 
+••+••+ 

spare B u ;SPARE 

+••+·--- .. ·--+ 
~SDSL-PCBUIC c u ;UIC Of CREATOR OF St.:CTI ON', FRDM HIE 

+-----+-----+ GSDSW-PCBGRP E lsssssl u ;GROUP Of Cf<EATOR OF SECT I ON·, FROM E 

+-----·-----+ GSOSL-P'ILUIC -10 u ;OwNER OF FILE, UIC FROM FCB 

+-----+·----+ GSDSW-PROT 14 u ;PROTECTION MASK 

+-----+-----+ GSDSW-GSTX 16 u JGLOSAL SECTION TABLE INDEX 

+-----+-----+ 
GSDSL-IDEN'T 18 u ;IDENTIFICATION UF GLOcAL SECTION 

+-----------+ GSDST-GSDNAM 1C u ;GLOSAL SECTION TEXT N'AME 

+-----+-----+ GSDSW-F'LAGS 2C u JSECTION FLAGS 

+·----+-----+ spare 2E u ;SPARE WORD 

+·----+-----+ GSDSL-BASEPFN lO u ;P-IRST RELATIVE BASE Pf N 

+-----------+ 
GSDSL-PAG~S 34 u I COUN'T OF PAGES AT FIRST BASE PFN 

+-----------+ 
GSDSL-REFCN·T 38 u JF'lRST PROCESSOR PTE Rt;f COUNT 

+--------+--+ GSO$B.LOCK 30 u I I N'TERPROCl'.:SSOk LOCK FOR GSD 

+--+--+ 
At 



GSD$B-PRDCCNT 31 u JN'UM~ER Of' PROCESSOR REF. COUNTS IN 
+••+••+ 

GSDSB-CREATPORT 32 u JPORT # FOR CREATOR PROCESSOR 
+••+••+ 

GSOSB-DELETPORT l3 u 1PORT # FOR DELETOR PROCESSOR 

u +••+·-------+ 
GSD$ L-BA·SPF"N 1 34 u ;FIRST £,ASE Pf'N f'OR SECTJON PAGES 

+-----------+ GSDSL-BASCNT1 38 u ; CN·T Of' SECTION PAGES AT FIRST BASE 
--

+·----------+ -
spare 3C u I NOTE: THE NUMSER OF QUADWORDS 

-

+-----------· spare 44 u ; RESERVED f'OR Pf N/PAGE COUNTS PAJ 

+-----------+ 
spare 4C u • MUST BE EQUAL TO GSD$C-PFNBASMA> , 

+-----------+ GSDSL.PTECNT1 54 u ;PT£ COUNT FOR FIRST P~OCESSOR 

+-----------+ 
GSDSL-GSDFL ;POINTt:R TO N'EXT GSD 

0 GSDSV-VALID 1 1 u ;SH MEM GSD FLAG, SET IF' VA1Jl0 E tJ'! · ~ 

1 GSDSV-LOCKED 1 2 u ;SH MEM GSD f'LAG, SET u~ ENTRY LOCKI 
2 GSDSV-Di:.:LPEi'JD 1 4 u ;SH MEM GSD FLAG, GS MARKEL> f'OR DELI 
J GSDS V.I NI ·rf AIL 1 8 u ;SH MEM GSD fLAG, SEI whEN-GS INlT I 

4' GSD$V.DUPGSD 1 10 u ;SH MEM GSL> FLAG, DUPLICATE GSD FOUi 

u 
AS 



u 

1+ 
I IAF • IMAGE ACTIVATOR FIXUP SECTION 

' I THE'. I MAGE ACT IV ATOR YI XUP SECT I ON IS AN IMAGE SECl'I ON' THAT IS CJ-< EAT ED 
1 BY THE LINKER AND USED BY THE IMAGE AC?lV,ATOR TO ._.ODif'Y THE IMAGE AS 
I IT IS ACTIVATED. THIS IS DONE TO MAINTAIN T~E POSITION INOEPENDENCl 
1 OF EXTERNAL RE::F'ERENCES. ,. 

SlAFDEF 

IAFSL-IAFLINK 0 

0 

IAFSL-SIZE. 0 

IAFSL-FLAGS 0 

0 

I A'F' $ L.DDT AD ROFF 0 

IAFSL-CHGPRIOfF 0 

IAFSL-SHLSTOFF 0 

+ 
I u ; LlnK for Image activator use 
+ 

u ; LinK for snar@able image f ixups 
+ 
I u ; size of fixed part ot IAf 
+ 
I u ; Flags 
+ 
I U ; Uf fset to ;• address data 
+ 
I u ; Of tset to .address f ixup data 
+ 
I u 1 Offset to 1sect change prot. data 
+ 
I u ; Offset to shareable image list 
+ 

IAFSL-SHRIMGCNT 

U IAF'SL-SrlLEXTRA 

IAFSL-PERMCXX 

0 

0 

0 

I u ; Number ot shareable 1m~9es in shl: 
+ 
I u ; Number of extra shareable images ' 
+ 

u ; Perma~ent sharable image context 

+-----------+ spare 0 u ; Spare 

+·----------+ spare 4 U ; Spare 

+-----------+ spare 8 u ; spare 

+-----------+ spare c u ; spare 
+- .. ·--------+ spare 10 u ; sp~re 

+-----------+ spare 14 u ; Spare 
+-------- .. --+ 

IAFSL-FLAGS 
0 IAFS V'.SHR 

: ~~la gs 
1 no mas~ u ; This is in a snareable image 



u 

u 

I+ 
I rEMPORARY PROCESSOR PRIORIT1 LEV'EL DEFINITIONS ,. 

SIPLDEF 

I 
- IJ'L ~ - A ~TbE'L 

I Pt, { _ ~ c Me'D 

IPL~ --IoPosT 

IPL~ -~UElEA~ 

IPL~ _S'INCU 

' 1PL J __ T7W?2.. 

IPL,_ MA\LBO~ 

f Pc..~ - U\JdL~ 

IPL~- Po~ 

1 

" 
'lLI 

31 

Alo 

~EscHf:oUllN4 /N-rPeevPT 

1 / 0 i'orTP&cQs IN4 I N'TEE!ZCJPI 

r=ortt lEllEZ Ut&l> ~oil ASi ~Ill~ 



u 

L) 

,+ 
J IMAGE S~CIION DESCRIPTOR DEFINITIONS ,. 

SlSDDEf' 

,. 
I MATCH CON'TROL V IELD VALUES ,. 
I+ 
J ISO TYPE FIELD DEFINITIONS ,. 
INO SPECIAL ACTION REQUIRED 

+-----+ ISDSW-SIZE 0 

+---·-+··---+ 
ISDSw.PAGCNT 2 

+-·---·-----+ ISDSL-VPNPFC 4 
+--+--------+ 

ISDSB-PFC 7 lssl 

+·-+·-------+ ISDSL-FLAGS 8 
+•·+·-------+ 

ISDSB-T~PE B I SS t 

+--·--------+ ISDSL-VBN' c 
+-----------+ ISDSL-IDENT 10 
+- --·-----·--+ 

ISDST-G~LNA"' 14 

+----------·+ 
ISDSL-VPNPFC 

0 ISDSV-VPN 21 no m:a&k 
15 ISDSV-P1 1 no m,ask 
16 ISD$V-S~STEM 1 no m,,astc 
17 spare 1 no m,a s I( 
18 lSDSV-PFC 8 l"'O m~ask 

0 ISDSV,_V PG 23 no mast< 

ISDSL-FLAGS 
0 ISDSV-GBL 1 1 
1 ISDSV-CRF 1 2 
2 ISDSV-DZRO 1 4 
3 ISDSV-WRT 1 8 
4 I 50$ V'.t.eATCHCTLi 3 70 
7 I SD S V' _LAST CL U 1 80 
8 lSDSV-CuPY.ALWAY 1 100 
9 ISDSV-BASED 1 200 
A ISDSV-f'lXUPVEC 1 400 
B spare 6 1F800 

A JI 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

;SIZE IN arn:s OF' THIS ISO 

;# OF PAGES DESCRI1'EO &Y THIS ISO 

;VPN ' PFC V'l ELDS 

;PAGE FAULT CLUSTER 

;FLAGS AND ISO TYPE 

;ISO T~PE CODE 

;BASE VIRTUAL BLOCK NUMBC:R 

; I DEc~ T F'OR GLOBAL SECTION 

JGLOBAL N'AME COUNTED STRING 

1 V1 PN & p~~c VIELDS 
I STARl'ING VIRTUA'L PAGl'.: NUMBER 
; P1 SPACE 
• SYSTEM SPACE , 
I SPARE 
• PAGf: FAULT CLUSTER , 
1 VIkilJAL PA,GE INCLUDING Pl & s 

;rLAGS AND ISO TYPt: 
• GLOBAL , , co.py 0 r~ REFERENCE 
• DEM1'NO ZERO PAGE , , WRITABLE , lDEf~T MATCH CONTROL FIELD 
1 ISO IS PART or LASI PO SPACE CLUS~ 

• COPY ALWAYS FROM L'SER IMAGE , . lSECT IS BA'S ED , , ISt;CT IS FlXU? St:Cl'ION , UNUSED, RESERVED FOR FUTURE USt: 



u 

u 

11 
12 
13 

ISDSV.VEC?OR 
ISDSV.PROTECT 

spare 

1 
1 
5 

20000 
40000 

FBOOOO 

U 1 VECTOR CON'l'AINED IN IMAGI!: SECTION 
U ; IMAGE SECTION IS PROTECTED 
U I UNUSED, RESERVED F'OR FUTURE USE 



u 

1+ 
1 Job Inf ormat1on Block • Structure containing common context for a set 
1 ot related processes. ,. 

SJIBDEF 
1 Primary day hours, from, o: oo to 23: oo 
; Off day access nours, o:oo to 23:00 
I See pdayf la9s 

+-----------+ 0 U ; Pr1v11ege mask 

+-----------+ JIBSL-ARB O lsssssssssssl u ; Access rights olocK 
+-----+-----+ 8 u ; Size of structure in bytes 

+•·+-----+ A u ; structure type code 
+--+--+ JIBSB.DAYTYPES B u ; set bits 0•6 flag non•prime days 

+--+--------+ JIBSL.UICLIST c u ; Address of UIC 11st 
+--------·--+ JIB$L.UIC C I s s s s s s s s s s s I U ; U I C * * • * t e m1p u n t 11 U I C 11 s t * * ·-• 
·-----------+ JIBSL.BYTCNT 10 U 1 Buttered l/O oyte count avail 
+-----------+ JIBSL.BYTLM 14 u 1 Original value for Byte count 
+-----------+ JIRSL.PSYTCNT 

U JIBSL.PBVTLIM 

JIBSW.FlLCNT 

1A u ; Paged pool byte count remaining 
+- .. ·--------+ 1 c U 1 Paged pool byte l 1m 11 t 
·-----+-----+ 20 u ; Open File count remaining 

u 

JIBsw-TQCNT 

JIBSL.PGFLOUO!A 

JIBSL-PGFLCNT 

JIBSL-CPULIM 

JIBS W-PRCCN 1T 

JIBSW ... PRCLIM 

JlBSW.SHRfCNT 

JIBSW.SHRfLIM 

JIBSW.ENQCNT 

JIBSW-ENQLM 

JIBSL-MPID 

22 

24 

28 

2C 

30 

34 

36 

38 

lA 

lC 

JE 

40 

+-----+-----+ u ; Open f 11 e 11 m11 t 

+-----+-----+ u ; Timer queue entry count remaining 
+-----+-----+ 
+---··+--- .. -+ u ; Paging f 1le quota 

+-----------+ U ; Pa9ing file limit 

+-------·---+ u ; CPU time quota remaining 

+-----·---·-+ u ; count of subprocesses ex1stinQ 

·-----+-----+ u ; Limit on num1ber of subprocesses 
+·----+-··--+ 

u ; snared f 11 e t> 1 o c tc co u n t re m:a in g 
+---·-+-----+ u ; Shared f 1le count limit 

+-----+-----+ u ; Enqueue count avail 
+-----+-----+ 
+-·--·+-·---+ u ; PIO of master process 

·-------·-··+ 





u 

, 
1 KNOWN FILE IMAGE HEADER DEFINITIONS , 

$KFHDEf" 

, 
1 fH& REMAINDER Of THIS STRUCTURE CONTAINS THE IMAGE HEADER Of THE 
I SPECIFIED KNOWN F'ILE. THE LOCATION KflSL.IMGHOR IN THE KNOWN F'ILE 
I ENTRY POINTS KP"HSC.LENGTH INTO THIS STRUCTURE, I.E Al' l'HE IMAGE HEADER 
I I?SELF. , 

+-----------+ KfHSL-BUF't;ND 0 u ;ADDRESS Of' ENO or fi<NOWN FILE HEADE 
+-----------+ KFHSL.KF'IADR 4 u ;ADDRESS OF ASSOCIATED Kf'.JOWN FILE t 

+-----+ .. ----+ KF'HSW-SIZ~ 8 u ;SIZE OF DYNAMIC STRUCTURE 
+--+-----+ KFHSB-TlPE A u ;DYNAMIC STRUCTURE TYPE 

+--+--+ spare B I u ;SPARE B~TE 
+--+ 



, 
I KNOwN f ILE ENt·RY DEF IN I TIO N'S 
I 

St<FIDEF 

KFISL.KFIQFL 

KFISL.KFIWBL 

KFISW.SIZE 

KFISB.TYP~ 

KFISB.KFICTL 

KFI SB.DEV·uca 

KFISB.DIRt-tAM 

KFISB-FILNAM. 

K F I S B-T 'i P N A ~~· 

KFISB-KfIQ"4UM 

KFISB-KFISEQ 

KFISW-FLAGS 

KFISw.GBLSECCNT 

KFISL-USECNT 

KFISL-WINDOW 

KFISW-f'ID 

Kf'ISL-IMGHDR 

KFISO.PROCPRIV 

KFISB-MATCHCTL 

spare 

KFI$W.AMECOD 

0 

4 

8 

A 

B 

c 

c 

D 

E 

F 

10 

12 

13 

14 

16 

18 

1C 

1C 

lC 

+-----------+ 
+····-------+ 
+-·---·-----+ 

+--+-----+ 

+--+ +--+ 

+••+ 

U ;KNOwN FILE QUEUE FORWARD LINK 

U JKNOwN FILE QUEUE SACK LlNK 

U ;SIZE OF BLOCK 

U ;STRUCTURE TYPE 

U ;CO~TROL BITS 

u ;DEVICE UCB orrSET 

1sst u JNAME THE ABOVE CONSISTENTLY 
+--+--+ 

+--+--+ 

+--+--+ 

+--+ +-----+ 
+--+-----+ 

+--+--+ 

+••+ +-----+ 
+-----+-----+ 
+-----+-----+ 

+-----------+ 
................. 

U ;DIRECTORY NA~E STRING O~FSET 

U ;f'lLE NAME STRING OFfSET 

U ;FILE TYPE STRING OFFSET 

U ;REFERENCE COUNT 

U ;KFIQ NUMBER CINDEX INTO VECTOR OF 

U ;KNOwN FILE EN?Ri' SEQUENCE NUMBER 

U ;FLAGS WORD 

U ;GLOBAL SECTION COUNT IF SHARED 

U ;USAGE COUNTER 

U ;WC8 ADDRESS IF OPEN 

lsssssl u JFILE ID 

+-----+ I s s 5 s s I U 1 f' ll.1 E N'U MB E: R FI ELD 0 f f I LE 1 0 

+-----+-----+ lE tsssssl U ;FILE SEQUENCE NUMBER fIELU OF FILE 

U JlMA~E HEADER ADDRESS lF RESIDENT 20 

20 

24 

2C 

20 

2E 

............... 

+-----+----·+ I s s s s s I U ; REL AT I VE V 0 LUM E N'U MB ER FI t; L D 0 F f' I l 

+-··--+-----+ 
I U ;PROCESS PRIVILEGE MASK 
I 

+--------+-·+ 
U ;GLO~AL SECTION MATCH CONTROL 

+-·+--+ 
U ;SPARE BYTt: 

+-----+-·+ U ;IMAGE HEADER COIJE SPEClfYlNG AME 

+-----+-----+ 



KFISL-IOENT 30 

KFI$B-KFICTL 
0 l<flSV.KFIHD 

u 1 KFISV-FlLIDOPEN 
2 KfISV~DONOTOPEN 
l spare 
6 KFI&V-NOREPLACE 

_7 KfISV-MARKDEL 

KFISB.KFISEQ 
·o KfI&V.KFISEQ 

KFISw.FLAGS 
0 KFISV-KP-OPEN 
1 KFISV.KP-RESHDR 
2 K~·I $ V'.KP-SHARED 
3 f< f I S V' -PR 0 IE CT 
4 spare 
b KFISV.LI~ 

7 KfISV-PROCPRIV 
8 Kfl$V-IS-RESHDR 
9 Kf'I S V-I S-SHARED 
A spare 
E KflSV-SHMIDEN? 
f Kf I$ V'.C'-JMPATMOD 

--

u 

+·····-···--+ 

1 
1 
1 
3 
1 
1 

2 

1 
1 
1 
1 
2 
1 
1 
1 
1 
4 
1 
1 

I \ '"" ! 1 i l 

1 
2 
4 

38 
40 
ijQ 

3 

1 
2 
4 
8 

30 
40 
80 

100 
200 

JCOO 
4000 
8000 

u 

u 
u 
u 
u 
u 
u 

u 

u 
u 
u 
u 
LJ 
u 
u 
u 
u 
u 
u 
u 

;GLOBAL SECTION IDENT VALUE 

JCONTRUL BITS 
JKNOWN FILt: HEADER BLOCK 
JOPEN 81 FILE ID IF SET 
JOO NOi' OPt::N THE F'lLE lf" SET 
JSPARE 
1DC:LETE AND DO NOT REPLACE E~TRY 

;ENTRY IS TO BE DELETED 

;KNOt.N FILE ENTRY SEQUENCE NUMBER 
;St:QUENCE NUMBER FIELD 

;FLAGS WORD 
;KEEP THE IMAGE FILE OPEN 
JMAKE l~AGE HEADER R~SIDEN'T 

;~AKE IMAG~ SHARED 
;KNOYjN FILE: WAS INSTALLED PROTECTED 
;SPARE BITS 
;LINKABLE IMAGE 
;USE PROCESS PRIVILEGE MASK 
;I~AGE.HEADER BLOCK IS Rt.:SlDENT 
;IMAGE IS SHARt;D 
;SPARE BITS 
;SHA~ED MEMORY I DEt .. T ALRt:;AOY SET 
;IMAGE IS COMPATABILITY MODE 



u 

1+ 
1 PCB DEFINITIONS ,. 

IPCBOEF 

JFDR INTERACTIVE JOBS 
ICPRDCESS CREATION ONLY) 

PCBSL.SQFL 

PCBSL.SQBL 

PCBSW.SIZE 

·pcesB.TYPt: 

PCBSB.PRI 

PCBSB.ASTACT 

PCBSB.ASTa:;N 

PCBSL-ASTQF'L 

PCBSL.ASTQBL 

LJ PCBSL.PHYPC& 

PCBSL.WSSwP 

PCBSL.STS 

PCBSL.Wtl"1E 

PCBSB.PRISAV 

PCBSB-PRit;SAV 

PCBSW.SIATE 

PCBSB.WEFC 

PCBSB.PRI8 

PCBSW.APTCN'T 

PCBSW.TMBU 

PCBSW.GPGCNT 

0 

4 

8 

A 

B 

c 

D 

E 

10 

14 

18 

1C 

20 

24 

28 

28 

29 

2C 

2£ 

2P' 

30 

l2 

34 

·-----------+ 
+-----------+ 
·-----+-----+ 

+••+•••••+ 
+••+••+ 
+••+ +••+ 

+--+--+ 
+----·+••+ 
+-----·-----+ 
·-----------+ 
+-----------+ 
+-----------+ 
+--·---·----+ 

+·----------+ 

+-----------+ 
+--------+--+ 

U JSTATE QUEUE FOR~ARD LlNK 

U ;STATE QUEUE BACKWARD LI~K 

U 1 SIZE lN IUTES 

U JSTRUCIURE TYPE CODE FOR PCB 

U ;PROCESS CURkENT PRIORIT~ 

U JACCESS MODES WITH ACTIVE ASTS 

U ;ACCC:SS MOUES WITH ASTS ENABLE~ 

U JCOUN? OF MUTEX SEMAPHORt:S O~NED 

U ;AST QUEUE FORWARD LINKCHEAD) 

U ;AST QUEUE RACK Ll~KCTAIL) 

u ;PHYSICAL ADDRESS or H~ PCB 

u ;PIO or CPEAtOR 

U ;SwAP fILE DISK ADDRESS 

U ;PROCESS STAIUS FLAGS 

u ;TIM£ AT START or ~AlT 

ISSI U ;SAVED CURkENT PRIORITr 
+•·+--+ 
Is s I 
+--+--+ 

+--+-·---+ 
+••+••+ 

+••+ +---·-+ 
+-----+-----+ 
+---·-+·--·-+ 
+-----·-----+ 

U ;SAVE BASE PRIORITY 

U JPHOCESS STATE 

U ;WAITI~G Ff CLUSTER NUMBER 

U ;BASE PRIOtU?Y 

U JACTIVE PAGE TABLE COUNT 

U JT~RMINATION MAILBOX U~ll NO. 

U JGLO&AL PAGE COUNT IN WS 

u PCBS w.PPGCN'T 36 U ;PROCESS PAGE COUNT lN WS 
+-----·-----+ 

PCBSW.ASTCNI JS U ;AST COUN'I REMAlN'IhG 

··----·-----+ 
f.\ IE: 



u 

u 

PCBSW.BlOCNI 

PCB$W.BIOLM 

PCB$W.Dl0CNT 

PCBSW.PRCCN'T 

PCBST-:_TERMINAL 

PCBSL-PQB 

PCBSL.Ef'WM 

PC~SL.EfCS 

PCBSL.Ef'CU 

PCB SL-E.f' C 2 P 

PCBSL.Ef"ClP 

PCBSL-PID 

PCBSL.PHD 

PCBST.LNAME 

PCBSL.JIB 

lA 

JC 

lE 

40 

42 

44 

4C 

+•••••+··---+ 
+-----+-----+ 
+-----+-----+ 
+-----·-----+ 
+·----·-----+ 

+-----------+ 
+-----------+ 

U JBUf'FERED 1/0 COUNT REM,AINlN'G 

U ;BUFFERED 1/0 LIMIT 

U JDIRECT l/O COUNT REMAINING 

U ;DIRECT IlO COUNT LIMIT 

U :SUBPROCESS COUNT 

U JTERMINAL DEVICE NAME STRING 

U ;POINTER TO PROCESS QUOTA BLOCK 

4C f sssssssssssl u ;EVENT f'LAG WAIT MASK 

+-----------+ so 
+-----------+ 
+-----------+ 58 

+-----------+ SC 

+-----------+ 60 

+-----------+ 64 

·-----------+ 68 

+-----------+ 78 
~ 

+-----------+ 

U JLOCAL EVENT FLAG CLUSTER,SYSTE~ 

U ;LOCAL EVENT FLAG CLUSTEk, USER 

U ;POINTER TO GLOBAL CLUSTER #2 

U JPOINTER TO GLOBAL CLUSTEP #3 

U ; PROCESS I DENT I f"I CAT ION' 

U ;PRnCESS HEADER ADDRESS 

U JLOGICAL NAM~ OF PROCESS 

U ; ADDRESS Of JOB INFOR~iATlON BLOCK 

PCB SC-PR IV ·7C U ;CURRENT PRIVILEGE MASK 

PCBSL.ARB 

PCBSL-UIC 

PCBsw.GRP 

PCBSL.LOCl<QFL 

PCB$L.LOCKQBL 

PCBSL .. DLCKPRI 

PCBSL.IPAST 

PCBSL .. STS 
0 PCB$V.RES 
1 PCB$V.DELPEN 
2 PCBsv.;.rORCPr.;N 
3 PC8$V.IN'QUAN 

+-----------+ 84 U ;ADDRESS OF ACCESS RIGHTS dLOCK 

+-----------+ 88 U I LOGON' UIC Of PROCESS 

+-----+-----+ 88 I sssss t U ; ME~SER NLJMBER IN' UIC 

+-----+--·--+ SA lssssst 

BC 

90 

94 

98 

+--- .. ·+-----+ 
+-----------+ 
+··---------+ 
+-----------+ 
+···--------+ 

1 
1 
1 
1 

no mastc 
no miask 
no m:ask 
no rn,ask 

U ;GROUP N'U~BER IN UIC 

U 1 LOCK OUEUt: FORWARD LIN'K 

U ;LOCK QUEUE tlACKwARD LINK 

U ; DEADLOCK RESOLUTION' Pf< I UR l T~ 

U ;VECTOR OF MODE BITS FOR IPASTS 

;P~OCESS STATUS FLAGS 
U I RESIDENT, IN BALANCE SET 
U ; DELETE PENDING 
U ; FORCE EXIT PENDING 
U ; lN'l Tl AL JUANIUM IN PH OGRESS 



4 PCBSV.PSWAPM 1 no m,astc u , PRUCESS SWAP MODE (1:=NUSwAP) 
s PCBSV-RESPEN 1 no mask u ; RESUME PEN'OING, SKiP SUSPE~D 
6 PCBSV.SSFEXC i no mast< u • SYSTt:M SERVICE EXCt;PTION ENABLE CK , 
7 PCB$V-SSP'EXCE 1 no m1a&k u I SYSTEM SERVICE EXCEPTION ENA&LE (E 

8 PCB$ V'.SSP'EXCS 1 no m,astc u I SYSTEM SERiICE EXCEPTION EN,ABLE cs 
u 9 PCBSV-SSF"EXCU 1 no m,astc u , SYSTEM SERVICE EXCEPTILJN ENABLE cu 

A PCBSV.SSRwAIT 1 no m1a s tc u • SYSTEM SERVICE RESOURCE wAIT DIS AB , 
8 PC:BSV.SUSPEN 1 no mastc u , SUSPEND PENDING 
c PCB$ V .WAKEPEN' i no m1a s tc u I WAKE PENDING, SKIP HIBERNATE 
.D PCBSV.WALL 1 no m:.a& IC u ; WAIT f'OR ALL EVENTS IN MASK 

E PCBSV-BATCH i no m!astc u , PROCESS IS A BATCH JOB 
r PCBSV-NDACNI 1 no m1as1C u • NO ACCOUNTING FOR PROCESS . , 

10 PCBSV.SwPVBN 1 no m1a s I( u • WRITE rOR SWP VSN' IN PROGRESS , 
11 PCB$ V.ASTPEN' i no m:as IC u I AST PEN'DlNG 
12 PCBSV~PHDRES 1 no m:ast< u , PROCESS HEADt:R RESIDt:NT 
13 PCBSV-HIBER 1 no m18SK u • Hlt;ERNATE AFTER IN'lTlAL IMAGE ACTI , 
14 PCBSV-LOGIN 1 no m1as IC u , LOGIN wltHOUT READlNG AUIH FILE 
15 PCBSV-Nt::TwRK 1 no m1a s I< u . NETWORK CONNECTED JOB , 
16 PCB$ v_PwRA:sI· 1 no m1asK u • POWER f'AlL AST , 
17 PCBSV-NODt:LET 1 no m1a s IC u • NO DELETE , 
18 PCSSV.DlSAWS 1 no miast< u • 1=0ISABLE AUTOMATIC ws ADJUSTMENT , 



u 

I+ 
I PAGE FILE CON'TROL BLOCK ,. 

SPFLDEF 

, 
I ***-** L .. VBN, L--INOOW, ANO B.PFC MUST BE THE SAM·E OFFSET VALUES AS THE 

1 ***** EwUIVALENTLY NAMED OFfSETS IN SSECDEF , 
JBI? : 1 MEANS AVAILABLE 
I BACKING STORE ADDRESS 

PFLSL-BITMAP 0 

PFLSL-STARTBYTE 4 

PFL$W-SIZt; 8 

PfLSB.TYPE A 

PFLSB-Pf'C B 

PFL$L.WINDOW c 

PfLSL-VBN 10 

PFLSL-BITl'tAPSlZ 14 

PFLSL-f"REPAGCNT 18 

PFLSL-MAXVBN lC 

PF'LSW.ERRORCNT 20 

Pf" L S 8 _A L l· 0 C 5 I Z 22 

Pf L$B-FLAGS 23 

PFLSL-BITMAPLOC 24 

PFL$B.FLAGS 
0 Pf'LSV.INITED 
1 PtLSV-PAGFILFUL 
2 PfLSV-SWPfILFUL 
l spare 
7 Pf'LS V".STOPPER 

+---------·-+ u ;ADDRESS Of START OF BIT MAP 

+-----------+ u JSTARTING BY·rE Off SET TD SCAN 

+-----+-----+ u ;SIZE Of' PAGE FILE CONTROL BLOCK 

+--+-----+ u ;PAGE FILE CONTROL BLOCK T~PE coo~_ 

+•·+--+ u ;PAGE FAULT CLUSTER FOR PA::iE READS 

+--·-----·--+ u ;WINDOW ADDRESS 
--

·-----------+ u ;BASE VBN 

+-----------+ u 1SIZE IN BYTES OF PAGE f lLE 

+-----------+ u ;COUNT - 1 Or PAGES ~HICH MAY BE 

+-----------+ u ;MASK APPLIED TD PIE WITH PAGING 

+-----+-----+ u 1COUNT OF POI"ENTIALLY BAD PAGES 

+--+-----+ u ;CUR~ENT ALLOCATION REQUESI SIZE 

+--+-·+ u ;Fi,,AGS BYTE:; f"OR THIS PAGE FILE 

+--+--------+ u ;BITMAP FOLLOt4S Pf"L HEADER 

+-----------+ 
;FLAGS B~TE FOR THIS PAGE FILE 

1 U ;TriIS PAGE FILE IS USABLE 

ALI 

Fll 

1 
1 
1 
4 
1 

2 U ;REQUEST FOR PAGIN~ SPACE HAS FAILEI 
4 U ;REQUEST FOR SWAPPING SPACE HAS F~IJ 

78 U ;SPARE BITS FOR EXPANSION -
80 U ;RESERVED FOR ALL TIME (MUST NEVgR I 



u 

u 

I+ 
I PP'N' DATA BASE DEf'INITIONS ,. 

SPFNDEF , 
I YIELD DEFlN'ITlONS IN PFNSAB.STA?E , , 
I ***** THE F'OLLDwIN'G SPARE BIT MUST BE USED FOR EXTENSION OF THE LOC FIELD 
I ***** DR ALTERN'ATIVELY THE OELCON BIT \1UST BE MOV'ED ADJACE!:NT TO LOC , , 
I YIELD DEFINITIONS IN PFNSAB-TYPE , , 
I YIELD DEFINITIONS IN PF'N'SAL-BAK , , 
1 LOCATION' V IELO VALUES , 
JwHEN REFCNT : 0 RELEASE PFN 
1 
1 PAGE TYPE YIELD DEFINITIONS 

' 
0 Pf N'S V'-LOC l 
3 spare 1 
4 Pf NS V'.DELCON 1 
5 spare 2 
7 PfNSV-MODif'Y 1 
0 Pf NS V1.PAGTYP 3 
3 spare 1 
4 P~'NSV-COLLISION 1 
5 Pf N'S V.BADPAG 1 
6 PfNSV.RPTEVT 1 
0 Pf.N$ V.BAK 23 

17 PFNSV-GBLBAK 1 
18 Pf'N$V.PGFLX 8 

1 
no m:ask 

10 
no m:ask 

80 
7 

no m!ask 
10 
20 
40 

7FFFFf" 
800000 

f'f 000000 

u ;LOCATION OF PAGE 
u I S'OT IN' USE 
u ;DELETE PFN CONTENTS WHEN REF':O 
u ;NOT IN USE 
u ;~ODIFY BIT 
u ;PAGE TYPE 
u ;N'OT IN USE 
u ;EMPTY COLLISION QUEUE WHEN PAGE RE, 
u ;BAD PAGE BIT 
u ;REPORT EVt::Nr ON I/O COMPL~TE 
u ; BA,CKUP ADDRESS 
u ;GLOBAL BACKING STORE ADL>RESS 
u ;PAGE f I 1,,E INDEX 



I+ 
1 A PROCESS HEADER CONTAIN'S THE SwAPPABLE SCHEDULER ANO 
I ME"40RY MANAGEMENT DATA BASES FOR A PROCESS IN THE 
1 BALANCE SET. u ,_ 

( ' 

~ 

u 

IPHODEF 

, 
I WORKING SET LIST POINTERS • THESE CUNXAIN LONG WORD OFFSETS FROM 1'HE 
I BEGINNING OF THE PROCESS HEADER. , 
I 
; THE FOLLOWING THREE WORDS SPECIFY THE MAXIMUM AND INITIAL WORKI~G SET 
J SIZES f'OR THE PROCESS. RATHER THAN CONTAINif~G THt; COUNT OF PAGES 
, THEY CONTAIN THE LONG wORD INDEX TO WHAT wOULD BE THE: LAST wORKlN'G 
; SET LIST ENTIH • , , 
1 PROCESS SECTION TABLE DATA ~ASE 
J PSTB~SOfF IS THt:; BYl'E OFFSET C INTEGRAL # OF PAGES) FROM THE 
I 8 E G l N N I N G 0 f I HE PP tJC ES S HEADER T 0 THE 1 ST L 0 NG WU RD BEY 0 N D THE 
I PROCESS S~CTIDN TABLE. 
1 THE WORDS, PSTLAST ANO PS'tfREt:; ARE SECTION lA~LE INUICE.'S wHICH 
; A~E THE NEGATlVl:: LO~G WORD INDEX FROM THE END OF THE SECTlON TABLE TO 
; THE SECTION TABLE ENTRY. , 
JflRST LD~G WORD NOT IN PST 
;PST GROWS BACKWARDS FRO~ HERE 
;~OR Of LAST PSIE 4LLOCATED , 
I CREATE/DELETE PAGE CONTEXT 
I 
1***** MUST RE QUAD WURD AWAY FROM fREPlVA 
;or THE PO AND P1 PAGE TABLES 
1 
; QUOTAS AND ~IMITS , 
JLAST QUANTU~ OVERF'LOw 

;PROCESS HEADER PAGES 
JSAVE AREA 

, 
J THE NEXT TwO 1/0 COUNTERS ~US! BE ADJACEN'I 
• , 

, , , , , , , 
• , 
• , , , , 

PAGE TABLE STATlS~ICS 

or LOCKED WSL~'S IN THIS PAGE TABLE 
OF VALIIJ wSLE"S IN THIS PAGE lABLE 
1 OR MO~E LOCKED wSLE 
1 OR MORE VALID WSLE 
W H I CH H AV, E N'O N • Z ER 0 P 'f E 'S 
ABOVE REQUIRED WSFLUIO MINIMUM 

HARDWARE PCS PORTION' OF PROCESS HEADER 



I MUST RUN ON PRIMARY IN MP SYSTEM , 
I ENO OF FIXED PORTION OF PROCESS HEADER , 

u PHDSO.PRIVMSK 

PHDSW-WSLIST 

PHDSW.WSAUTH 

PHO$W.WSLOCI\ 

PHDSW-WSOYN 

PHDS W_WSN'EXT 

PHDSW.WSLAST 

PHDS w_w SA.UTHEXT 

PHOS w_w SFXT~N·T 

PHOSW-WSQUO!A 

PHDSW-DFwSCNT 

PHDSL-PAGfIL 

LJ PHDSB.PAGf IL 

PHD$L.PSTBASOfF 

PtiDSW-PST 

PHOSW.PSTLAST 

PHDSW-PSTfRt:E 

PHOSL.FREPOVA 

PHOSL.FREPTECNT 

PHDSL .. FREP1VA 

PHDSB.Df PfC 

PHDSB .. PGTbPf'C 

PHD$W-FLAGS 

PHDSL.CPUTIM 

PHDSW-QUANT 

PriOSW.PRCLiM 

PHDSW.~STLM 

+-----------+ 0 U ;PRIVILEGE MASK 

8 

A 

-C 

E 

10 

12 

14 

16 

18 

lA 

+-----+-----+ 
+-----+-----+ 
+--·--+····--+ 
+-----·-----+ 
+····-+·-···+ 
+-----+-----+ 
+-----+-----+ 
+-----+--·--+ 
+-----+-----+ 
+··---+-----+ 
+-----+-----+ 

U ;1ST WORKING SET LIST E:NTRi' 

U ; AUTHORIZED WORKING SET· SIZE 

U ;1ST LOCKED WORKING SET LIST ENTRY 

U ; lST DYN·AMIC wORKING SET LIST ENTRY 

U ;LAST WSL ENIRi' REPLACED 

U ; LAST wSL EN IR~ IN· LIST 

U ;AUTHOt<IZEU WS EXTENT 

U ; MAX wORK I NG SET Sl ZE AGA I ~'ST BOt<R. _ 

U ;QUOTA ON •O~KING SET SIZE 

U ;DEFAULT WORKING SET SIZE 

1C U ;PAGING FILE INDEX, LONG WORD REF 

+--+--------+ lF l&SI U ;PAGING FILE INDEX, BYTE REFERENCE 

20 

20 

24 

26 

28 

2C 

30 

34 

35 

+--+----·---+ u ;BYTE UFFS~T TO BASE or PST 

+-----+---·-+ tsssssl u ;*****lEMP•*•*• ......... 
+-----+-----+ 
+-----·-----+ 
+-----------+ 
+-----------+ 
+--------+--+ 

+--+--+ 
+-----+--+ 

U ;END OF PROCESS SECTION TASLE 

U ;HEAD OF FREg PSTE LlST 

u 11ST F~EE VIHTUAL AOR AT ENO or PO 

U ; CN'T OF f'REE PTE., S BETWEEN THE EN'DS 

u ;lST FREE VIHTUAL ADR AT END or P1 E 

U ;DEFAULT PAGE FAULT CLUSTER 

U ;PAGE TABLE CLUSTER FACTOR 

36 I. U 1 FLAGS wORU 

+-----+-----+ 38 U ;ACCU~ULATtD CPU TIME CHARGED 

+-----+···-·+ JC U ;ACCUMULA?~D CPU Tl~E SINC~ 

+-----+-···-+ 
3E U ;SUBPROCESS QUOTA 

+-----+--·--+ 
40 U JAST LIMIT 

+-----+-··--+ 



u 

PHDSW.PHVlNOEX 

PHDSW.BAK 

PHDS W._W'SLX 

PHDS W.PSTSASM·AX 

PHDSL-PAGEF'LTS 

PHDSW-WSSlZE 

PHDSW-SwAPSIZE 

PHDSL-DIOCNT 

PHO$L.BIOCNT 

PH0$B-CPUMDOE 

PHDSB-AwSMODE 

PHDSW-WAITIME 

PHDSL.PIWSLELCK 

PHDSL-PrwsLEVAL 

PtiDSW.PTCNTLCK 

PHDSW-PTCNTVAL 

PHDSW-PICNTACT 

PHDSW-PTCNTMAX 

PHDSW-WSFLUID 

PHDSW-EXTDYNwS 

PHDSL-PCB 

PHDSL-KSP 

PHDSL-ESP 

PHD$L.SSP 

PHDSL-USP 

PHDSL.RO 

PHD$L.R1 

u PHD$L.R2 

?HDSL.R3 

PHDSL.R4 

42 

44 

46 

+-----·-----+ 
+-----·-----+ 
+-----+ 46 lsssssf 

48 

4C 

4E 

50 

54 

58 

5C 

SD 

5E 

60 

64 

68 

6A 

&C 

70 

72 

74 

+···--+-----+ 
+-----·-----+ 
+-----+-----+ 
+·----+-----+ 
+-----------+ 
+-----------+ 
+--------+--+ 

+••+••+ 
+-----+--+ 
+-----+-----+ 
+-----------+ 
+-----·-----+ 
+-----+-----+ 
+-----+-----+ 
+-----+·----+ 
+-----+-----+ 
+-----+-----+ 
+-----+-----+ 
+-----------+ 

U ;PROCESS KEAOER VECTOR IND~X 

U ;POINTER TO BACKUP AODRESS VECTOR FO 

U JPOIN'TER TO WORKING SET LIST INDEX 

U JLW OFFSET TO TOP PSI ADOR[SS 

U ;COUNT OF PAGE FAULTS 

U ;CURRENT ALLOWED WORKING SET SIZE 

U I CURREN'T StJAP BLOCK ALLOCAIION 

U ; DIRECT I/O COUN'T 

U ;BUFFERED I/O COUNT 

U 1 LIM I T 0 N CPU TIM .E F 0 R PR 0 t: ES S 

U ;ACCESS MODE TU NOTIFY ABOUT CPUTIME 

U ; ACCESS MODE FLAG f'OR AUTO WS AST 

U ;TIME OF DAY OF wAIT Rt;QUEST ~6.SSJ6 

U ; BYTE OFFSET TO BYTE ARRAt Of COUNT 

U ; BYTE OFFSET TO BYTE ARRAt OF COUN1 

U ; COUN·t· Of PAGE TABLt;S CONIAINING 

U I COUNT OF PAGE TA~L~S CONIAINING 

U ; COUl~T Of ACTIVE PA·GE TABLES 

u ; MAX COUNT or PAGE TASL~S 

U ; GUARA~TEt;O NUMBER OF f'LUlD WS PAGE 

U ; EXTRA DYNAKIC WORKING SEI LIST K~1 

u ;HARDwARE ~cs 

74 lsssssssssssl u ;KERNEL STACK POINTER 

+-----------+ 78 
+--- .. ·------+ 

7C 

+--------·-·+ 80 

+-----------+ 84 

+-----------+ 88 

·-----------+ 

U ;EXEC STACK POINTER 

U ;SUPERVISOR STACK POINTEH 

U ;USER STACK POINTER 

U I RO 

U ; R1 

ec u 1R2 

+-----------+ 90 U I R3 

·---·-······+ 
94 U ; R4 



+·----------+ PHDSL-RS 98 u ;RS 

+-----------+ PHO SL-Ro 9C u ;Rb 

+-----------+ 
u PHDSL-R7 AO u JR7 

+-----------+ PHDSL-R8 A4 u ;RB 

+-------- .. ·-+ PHDSL .. R9 A8 u ;R9 

+-----------+ PHDSL.RlO AC u ;RlO 

+·----------+ PHDSL-R11 80 u ;R11 

+-----------+ PHDSL-R12 B4 u ;R12 

+--------·--+ PHDSL-R13 BB u ;R13 

+-----------+ PHO SL.PC ac u ;PC 

+-----------+ PHDSL.PSL co u I PROGRA'M STATUS LONGWORD 

+-----------+ PHD$L.POBR C4 u ;PO BASE Rf.:GISTER 

+-----------+ PHDSL.POLRASTL CB u ;POLR, ASTLVL 
I +--+--------+ PHDSB-ASTLVL CB I SS I u ;AST LEVEL SUBFIELD 

+--+--------+ ?..,OSL-P1BR cc u ;Pl SASE REGISTER 

+·----------+ u PHDSL.P1LR DO u ;Pl LENGTH REGISTER 

+-----+-----+ PHDS w .EMPl'PG 04 u ;COUNT Of EMPTY WORKING SET PAGES 

+-----+-----+ PHDSW-RESPGCNT D6 u ;RESIDENI PAGE COUNT 

+-----·-----+ PHDSW-REQPGCNT 08 u ;REQUIRED PAGE COUN'T 

·-----+-----+ ?HDSW.CwS1JX DA u ;CONTINUATION WSLX 

+-----+-----+ PHDSQ-AUTHPRIV DC ' u ;AUTHORIZED PRIVILEGES MASK 
I 

+-----------+ PHDSQ-IMAGPRIV £4 u ;INSTALLED IMAGE PRIVILEGES MASK 

+-----------+ PHDSL-RESLSTH EC u ;POINTER TO RESOURCE LIST 

+-----------+ PHD$L.IMGCNT FO u ;IMACiE COUNTER BUMPED BY SYSRUf\DWN 

+-----------+ PHD$L-PFLTRATE f' 4 u ;PAGE FAULT RATE 

+-----------+ PHDSL-PFLREF FB u ;PAGE f AULl'S AT END Of LAST INTERVAL 

+-----------+ PHOSL-TIMf<EF f'C u 1TIME AT ENO OF LAST INTE~VAL 

L: +-----------+ PHDSL-MPINHIBlT 100 u ;COUNT or REASON'S WHX' PRO'Ci::SS 

+·----------+ PHDSL.PGFLTIO 104 u JCOUNT or PA GEFAUl,T 1/0 

+--------+--+ 
A -~;-L_ 



PHDSB.AUTHPlH 108 u JINITIAL PROCESS PRIORITY 
+••·+••+ 

spare 109 u ;SPARE 

+-----+--+ spare 10A u JSPARE u +·----+-----+ PHDSL.EXTRACPU 10C u JACCUMULATED CPU TIME Llt-11 I EXIENSIO 

+···--------+ spare 110 u ;SPARE 
+····-------+ 

spare 114 u JSPARE 

+-----------+ spare 118 u ;SPARE 

+-----------+ spare 11C u ;SPARE +-----------+ 
spare 120 u ;SPARE 

+-----------+ spare 124 u ;SPARE 

+-----------+ spare 128 u 1SPARE +·-----------+ 
spare 12C u ;SPARE 

+-----------+ spare 130 u ;SPARE 

·-----------+ PHDSL-SPARE 134 u ;SPARE 

+-----------+ spare 138 u ;SPARE 

+··---------+ u spare 13C u ;SPARE 

+-----------+ spare 140 u ;SPARE 

+-----------+ spare 14'4' u ;SPARE 

+-----------+ spare 14·8 u ;SPARE 

+-----------+ spare 14C u ;SPARE ............... 
spare 1~0 u ;SPARE 

+-----------+ spare 154 u JSPAHE 

+-----------+ spare 158 u ;SPARE 

·-----------+ spare 15C u JSPARE 

+-----------+ spare 160 u ;SPARE 

+-·---------+ spare 164 u ;SPARE 

+-----------+ &pare 168 u JSPARE 

+··---------+ spare 1&C u JSPARE 

+- .. ·--------+ u spare 170 u ;SPARE 

+·-·--·····-+ spare 174· u ;SPARE 

+-----------+ PHD$L.WSL 178 u ;FIRST WORKING SET LIST ENIRY 
fJ . l ... ·1 

".. ,-i I 



u 

PHO SW.FLAGS 
0 PHDSV.PFMFLG 
1 PHDSV.DALCSTX 
2 PHD$V.WSPEAKCHK 
3 P~DSV.NOkCCVIO 
4 P~DSV.IWSPEAKCK 

PHDSL.,POLRASTL 
0 PHDSV-POLR 

·1s P~DSV.ASTLVL 

+---- .. ··--·-+ 
1 
1 
1 
1 
1 

1 
2 
4 
8 

10 

;FLAGS WORD 
U ;PAGE FAULT MONITORING ENAbLED 
U ;NEED TO DEALLOCATE SECTION INDICES 
U ;CHECK FOR NEW WORKING St;T SIZE (PRO 
U ;St::T AfTER INSWAP OF PROCESS HEADER 
U ;CHECK .FOR NEfi WORKING SET SIZE CIMA - . 

I POLR, AST'LVL 
24 no mask u ;PO LE~GTH REGISTER 

8 no mask u ; AST LEVEL - -



J+ 
I PROCESS QUOTA BLOCK DEFINITION ,_ 

SPQBDEF 

·-----------+ PQBSQ;.PRVMSK 0 

·-----+-----+ PQBSW.SIZt: 8 

+--+-----· 
PQBSB.TYP~ A 

+--+--+ PJsss.srs B I 

+--+--------+ 
PQB$ T-I M.AGE c 

+-----------+ PQBST-ERROR 4C 

+-----------+ PQBST.INPUT 8C 

u ;PRIVILEGE MASK 

u JSIZE OF PQB IN BYTES 

u ;STRUCTURE TYPE CODE 

u JSTATUS FLAGS 

LJ :IMACiE NAME f'OR NEW PROCESS 

U ;LOGICAL ~AM~ FOR ERROR OUTPUT 

U ;LOGICAL NAME FOR INPUT 



u 
PQBST-OUTPUT cc 

10C 

PQBSL-ASTLM 14C 

PQBSL.FHOLM 150 

PQBSL.BYTLM- 154 

PQBSL-CPULM- 158 

PQBSL.OIOLM 1SC 

PQB$L.FILLM 1&0 

PQBSL.PGf"LQUOTA 1&4 

u PQBSL-PRCLM 168 

PQBSL.TQELM 16C 

PQBSL.WSQUOIA 170 
·-· 

I 
I 
I 
I 
I' 
I 

' +·········--+ 
I U JLOGICAL NAME FOR OUTPUT 
,-

1 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+----······-+ 
U ;LOGICAL N'AME FOR SYSSDISI< 

+-----------+ u ;AST LIMIT 

+-----------+ u ;BUFFERED I/O LH11T 

+-----------+ u ;BUFfERED 1/0 LIMIT 

+-----------+ u 1 Ci->U Tl ME LIM II 
+····-------+ 

u ,ouu;cr I/O LIMIT 

+-----------+ u ;OPEN f ILE LI"4IT •... ,. .......... + 
u ;PAGING FILE QUOTA 

+---·-·-- .. --+ u ;SUB-PROCESS LIMIT 

+-----------+ u ;TIMER QUEUE ENTRY LlMIT 

+-----------+ u ;WORKING SET QUOTA 

,.:;\ 3;() 



PQBSL-WSDEFAULT 174 

PQBSL-EN'QLM 178 

u PQBSL.WSEXTENT 17C 

PQB$L-SWAPSIZE 180 

PQBST .. USERNAME 184 

PJBST-ACCOUNT 190 

PQBST.DOSTRING 198 

PQB$W-F1Lt.PROT 1EC 

PQBSB-MSGMASK 1EE 

spare 1EF 

u 

+-----------+ 
·-----------+ 
+··---------+ 
+-----------+ 
+-----------+ 

+---·-------+ 
+-----------+ 

c 84 
-bytes 
total) 

+-----+-----+ 

+--+·----+ 

+••+••+ 

+••+ 

A3 l 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

;WORKING SET DEFAULT 

:ENQUEUE LIMIT 

;MAUMUM WORK I N'G SET SIZE 

;INITIAL SWAP BLOCK ALLOCATION 

;USER NAME f OR SUBPROCESS 

;ACCOUNT NAME FOR SUSPROCESS 

;DEFAULT DIRECTORY STRING 

;DEFAULT FILE PROTECTION 

;MESSAGE FLAGS 

;SPARE 



$PRDEF MACRO - SYMBOLIC NAMES FOR PROCESSOR REGISTERS 

Symbolic Name 

PR$ KSP 
PR$-ESP 
PR$-SSP 
PR$-USP 
PR$-ISP"' 
PR$-POBR 
PR$-POLR 
PR$-PlBR 
PR$-PlLR 
PR$-SBR 
PR$-SLR 

Register 

Kernel stack pointer 
Executive stack pointer 
Supervisor stack pointer 
User stack pointer 
Interrupt stack pointer 
PO base register 
PO lim1it register 
Pl base register 

-- PR$-PCBB 
PR$-SCBB. 
PR$-IPL 
PR$-ASTLVL 
PR$-SIRR 
PR$-SISR 
PR$-MAPEN 
PR$-TBIA 
PR$-TBIS 
PR$-ICCS 
PR$-NICR 
PR$-ICR 
PR$-TODR 
PR$-RXCS 
PR$-RXDB 
PR$-TXCS 
PR$-TXDB 
PR$-ACCS 
PR$-ACCR 
PR$-PME 
PR$-SID 
PR$-SID TYP730 
PR$-SID-TYP750 
PR$-SID-TYP780 
PR$-WCSA 
PR$-WCSD 
PR$-SBIFS 
PRS-SBIS 
PR$-SBISC 
PR$-SBIMT 
PR$-SBIER 
PR$-SBITA 
PR$:SBIQG 

Pl limit register 
System, base register 
system limit register 

~- Process· :Control block base reg 111ter .. 
System control block base register:·,-:··!'"'' 
Interrupt priority level register 
AST level register , __ . 
So-ftware interrupt re-quest reg fSter·- - ~-:· 

Soft-ware interrupt summary regist~::.._·..: ·· --
Mapping ·enable register ., ... ,. 
Translation .. buffer invalidate all -~ ..... :: 
Translation buffer invalidate .. Sing1e--:-.,.. 
Interval clock control status register. 
Inte·rval clock ·next interval register. 
Interval clock interval count register 
Time of day register · -- . 
Console receiver control status register 
Console receiver data buffer register· 
Console transmit control status register 
Console transm1i t data buffer register 
Accelerator control status register 
Accelerator reserved 
Performance monitor enable 
System, identification register 
Processor is a VAX-11/730 -:· 
Processor is a VAX-11/750 
Processor is a VAX-11/780 
WCS address register 
WCS data register 
SBI fault status register 
SBI silo register 
SBI comparator register 
SBI maintenance register 
SBI error register 
SBI timeout address register 
SBI quadword clear register 

-·~-~-

-- l. 

t_ 



,. , DEF' I NE PAGE TABLE ENTRY VIE&..DS AND VALUES 

u 
,. 

SPTEOEF , 
• YIELD DEFINITION FOR "VALID'' PTErs , , , , YIELD DEFINITIONS FOR VARIOUS INVALID FORMS Of PTE , , OVERLAYS M.ODif Y BIT , TO BE FORGOTTEN 

,. , PROTECTION FIELD DEFINITIONS 
;-
;+ 
• OwNER f"lELO DE f" l N I T 1 01~ S , ,_ 

0 PTE$V-PfN 21 1FfFFF u , PAGE FRAME NUr-18ER 
15 PTE$V-WINDOW 1 200000 u • wINDO~ BIT , 
16 spare 1 no miasK u • RESERVED , 
17 Pl'E$V-OWN 2 1800000 u • MODE OF THE O~NER , 
19 spare 1 no mask u • RESERVED , 
1A PIESV-MODIF~ 1 4000000 u • MODIFY BIT , 
18 PTE$V.PROT 4 78000000 u • PROTECTION , 
1F PTE$V-VAL1D 1 80000000 u . VAL IO SIT , 

0 PtE.s v_srx 1b no miask u . SECTiON TABLE INDEX , 
u 10 PTE$V-CRF' 1 10000 u , COPY ON REFERENCE 

11 PTESV.DZRO 1 20000 u ' DEMAND ZERO 
12 PTESV-WRT 1 40000 u ; SECTION FILE IS ACCESSED FOR WRITI 
13 spare 3 no miask u ; SPARE:: 
16 Pn:sV.TYPO 1 400000 u " LOW ORDER Bl! OF PTE TYPE , 
17 spare 2 no m:ask u • OWNER FIELD , 
19 spare 1 no m,ast< tJ • RESERVE!:D , 
1A Pl'E$V.TYP1 1 4000000 u • HIGH ORDER BIT Of PTE TYPE , 

0 PIES V'-PeiFLV~ 22 3~"FFFF u . PAGE FIL·E VBN , 
0 spare 21 no m,ask u " SPACING , 

15 PTESV.CHKPNT 1 200000 u ; FORGET THAT THIS PAGE HAS A BACt' ~· 

0 PIES V'.GPTX 22 lFFFFF u I GLOBAL PAGE TABLE INDEX 

A-;_~ 



I+ 
I RESTART PARAMETER BLOCK DEFINIT10NS 

u 

,. 
SRPBOEF 

RPBSL-BASE 

RPBSL-.RESTART 

RP88L-CHKSUM 

RPBSL.RSTRTFLG 

RPBSL.HALlPC 

RPBSL.HALTPSL 

RPBSL.HALTCODE 

RPE\SL.BOOTRO 

RPBSB-RODEVTY,P 

spare 

RPBS~.ROUt.WEC 

RPBSL-BOOTRl 

RPBSL.BOOTR2 

RPBSL.BOOIR3 

RPB$L.BOOTR4 

RP8$L.B001RS 

RPB$L.IOVEC 

RPBSL-IOVt:CSZ 

RPBSL.FILSIZ 

RPBSQ.PFNMAP 

RPBSL.PFN 1CNT 

RP8$L-SVASPT 

RPBSL-CSRPHY 

L_; RPB$L.CSRVIR 

RPBSL-ADPPHY 

RPBSL.AOPVIR 

0 

4 

8 

c 

10 

14 

18 

1C 

1C 

10 

+·----------+ 
+··---------+ 
+----------·+ 
+-----------+ 
+-----------+ 
+-----------+ 
+-----------+ 
+-----------+ 
+--------+--+ 

U JPHYSICAL ~ASE ADDRESS OF 64K BLOCK 

U I POINTER TO' RESTART ROUTINE (PHYSICA 

U ;CHECKSUM OF BYTES 0•7f OF RESIART R 

U ;RESTART IN PROGRESS FLAG 

U ;PC AT RESTAHT/HALT 

U ;PSL AT RESTART/HALT 

U ;CODE DESCRIBING RESTART REASON 

U ;SAVED BOOT PARAME!ER RO 

tssl U ; DEVICE T~PE SUBFIELD 

+••+••+ 
I SS I U ; RESERVED 

+-----+--+ 1E 'sssssl U ; UNIBUS INT VECTOR SUBF"IEIJD 

20 

24 

28 

.30 

34 

38 

lC 

40 

44 

4C 

so 

54 

58 

SC 

60 

+-----+-----+ 
+-----------+ 
+-----------+ 
+·----------+ 
+-----------+ 
+-----------+ 
+·----------+ 
+-----------+ 
+-----------+ 
+-----------+ 

+-----------+ 
+·----------+ 
+-----------+ 
+-----------+ 
+··---------+ 
+-----------+ 

U ;SAVED BOOT PARlMETEk Rl 

U ;SAVED BOTT PARAMETER R2 

U ;SAVED BOOT PARAMETER RJ 

U ;S~VED BOOT PARAMETER R4 

U ;SAVED BOOT PARAMETER RS 

U ;ADDRESS OF BOOTSTRAP QIO VECTOR 

U ; SIZE OF BOOT CHO ROUTINE 

U ;LOGICAL BLOCK N'UMBER OF BOOT FILE 

u ;SIZE Of aoor FILE 

U ;D~SCRIPTON FDR PfN BITMAP 

U ;COUNT Of PHYSICAL PAGES 

U 1 SYSl'EM, VIRTUAL ADDRESS Of SPT 

U ;UBA O~VlCE CSR ADDRESS (PHYSICAL) 

U ;USA DEVICE CSR ADDR~SS (VIRTUAL) 

U ;AOAPTER CONFIGURAIION Rt..GlSTER (PH~ 

I U ; AD APTER CU fff I GURA l' I 0 N' Rt.. G l SI EH C V I F< 

f; .. , .£} 
.__,! 1 



. +-----+---·-+ RPBSW-UNIT 64 u JUNIT NUMBER 

+•·+-----+ RPBSB.DEVTYP 66 u JDEVICE TYPE CODE 
+••+--+ u RPBSB.SLAVE 67 u ;SLAVE UN 1IT NUMBER 

+••+·-------+ RPBST-FILt:; 68 I u ;BOOT FILE NAME (ASCIC) 
I 
i 
I 
I 

' I 
I 
I 
I 

+-----·-----+ RPBSB.CONfREG 90 u ;AHRAY OF ADAPTER TYPES 

+-------·+••+ RPBSB-HORPGCNT AO u ;COUNT OF HEADER PAGES 

+--+--+ 
RPBSB-BODTNDT A1 u ;NEXUS DEVICE TYPE OF BOOT ADAPTER 

+-----+--+ spare A2 u ;SPARE 

+---·-+··--·+ RPBSL.ISP A4 u ;PwR f'AIL INTERRUPT STA·Cf\ POINTER 

u ·-----------+ RPBSL-PCBB A8 u ;PROC~SS CONTROL BLOCK BASE 

+-----------+ RPBSL.SBR AC u ;SYSTEM BASE REGISTER 

·-----------+ RPBSL.SCBI:> 80 u ;SYSTEM COritTROL BLO·CK BASE 

+-----------+ RPBSL-SISR 84 u ;SOFTWARE INTERRUPT SUMMAR~ REGISTEF 

+-----------+ RPBSL-SLR 88 u ;SYSTEM LENG!H REGISTER 

+--------···+ RPB$L.~EMDSC BC u JMEMORY OESCRIPT. - PAGCNT, T~, ::,,... 

+·-·--------+ RPB$L.BUGCHK FC u ;BUGCHECK L.ODP AODRESSS t'OR MP St:CO~ 

............... 
RPBSB.WAIT 100 u IBUGCHECK uOOP CODE; f OH MP St::CONDAR) 

A·3S 



+---------··+ 
RPBSL-BOOTRl ;SAVED BOOT PARAMETER R1 

0 R?SSV.NEXUS 4 no mask u JNEXUS OF SYSTE:'-1 DEVICE ADAPTER 
4 RPBSV-ASUS 2 no mas IC u JASUS ADAPTER NUMBER OF SBIA u RPBSL-BOOTRS 7SAVED BOOT PARAMETER R5 
0 RPB$V-CONV 1 no mask u , CONVERSATIONAL 800TSTRAP 
1 RPBSV-Dt;SUG 1 no m.ask u , KEEP DEBUGGER CODE 
-2 RPBSV.INISPT 1 no m,ask u • INITIAL BREAKPOINT , 
3 RPBSV-BBLOCK 1 no m:ask u 1 TRAN·SFER TO BOOTHLOCK 

' RPBSV.DlAG 1 no mas IC u 1 SOOT DIAGN'DSTIC FILE 
5 RPBSV-BOOBPT 1 no mask u I BOOTSTRAP BREAKPOINT 
6 RPBSV.HEADEH 1 no m:asK u ; USE START ADDRESS FRDP.1 IMAGE HEADE 
7 RPBSV-NUTEST 1 no m·8SK u • FLAG TO INHIBIT M£M.QlH TESTING , 
8 RPBSV-SOLICT 1 no m:ask u • SOLICIT ~DOT FILE NAME , 
9 R~Bsv.;.HALT 1 no m,ask u • HALT.BEf'ORt: TRANSFt:R , 
A RPBSV-NuPFNO 1 no m·ask u ; lNHibI'f ~fN DELE!ION 
B RPBSV-MPM 1 800 u , MULTI•PROCESSOR BOOT, USE MA7BO ON 
c RPBSV-USEMPM 1 1000 u , USE MA780 AS If IT WERE LOCAL MEMC 
D RPBS V _Mt;M'fE.ST 1 2000 u • USE STRICTER TEST TO VALIDATE MEMC , 
E RPBSV.FIND~EM 1 4000 u , FIND SUFFICIENT MEM.QRY TO BOOT (>5 
F spare 13 no m:asK u 

1C Rt'BSV-TOPSYS 4 FOOOOOOO u ;SYSTEM DI~ECTORY NUMBER 

RPBSL-MEMDSC ;MEMOR~ DESCf<IPT. • PAGCNT, TR, SASE 
0 R lo' 8 $ V· - PA G Cr~ T 24 no m:asK u • COUNT Of PAGES FUR THIS MEM·ORY , 

18 RP8$V-TR ~ no m18SK u , TR NUMBER FOR THIS MEMOR'i 
20 RPBS V·-BASEPFN 32 no m.a s k: u • BASE PFN FOR THIS MEMORY , 

u 



1+ 
1 TQE • TIME QUEUE ENTRY , 
1 TIME QUt;UE ENTRIES ARE UTILIZED TO SET TIMERS, WAKE UP PROC~SSES, AND 

U : •FOR INTERNAL SYSTEM SUBROUTIN·ES. 

STQEOEF 

, 
1 TIME QUEUE ENTRY REQU~ST TYPE DEFINITIO~S , 

T:;lESL-PID 

TQESL-FPC 

L;' TQESL-AST 

TQESL-FR3 

TQESL-ASTPRM 

TQESB.RMOD 

?QESB.EFN 

spare 

TQE$L-RQP1D 

TQESB-RQTYPE 
O spare 
2 TQESV-REPEAT 

·-----------+ 0 U 1TIME QUEUE FORWARD LINK 

+-----------+ 4 U ;TIME QUEUE BACKWARD LINK 

+-----+-----+ 8 U ;SIZE OF TQE IN BYTES 

+--·-----+ A U ;STRUCTURE TYPE FOR TOE 

+--+--+ 
B U ;TIME QUEUE ~NTRY TYPE 

+•·+--------+ c U ;TIMER OR WAKE REQUEST PROCESS ID 

+-----------+ c tss&sssssssst u ;TI~ER SUBROUTINE ADDRESS 

+-----------+ 10 U ;ADDRESS Of AST ROUTINE 

+-----------+ 1 0 t s s s s s s s s s s s I U ; Tl MER SUB r< 0 UT I N·E SAVED R 3 

+-----------+ 14 U ;AST PARAMETER 

+--------·--+ 14 lsssssssssssl u JTIM£R SUBROUTINE SAVED R4 
+··-----.. ·--+ 

18 

+-----------+ 20 

+--------+--+ 28 

·--+--+ 
29 

+·----+--+ 
2A 

+---··+·----+ 2C I. 

+-----------+ 

U ;ABSOLUTE EXPIRATION 'I'IME 

U JD~LTA REP~AT TIME 

U ;ACCESS MOOE OF REQUEST 

U ;EVENT f"[JAG NUMBER A1~D EVENT GROUP 

U ;SPARE WORD 

U ;REQUEST~R PROCESS ID 

;TIME QUEU~ ENTRY TYPE 
U ; STARTING OFFSET 
U ; REPEAT ~EQUEST Ct=r~S) 

l T~ESV-ABSOLUTE 

2 
1 
1 

no mask 
4 
~ u 1 Absolute expiration time specitiec 



u 

J++ 
' USER AUTHORIZATION FILE FORkAT , .. 

SUAFDEF 
1 HOURS, FROM O:OO TO 23100 
I HOURS, OtOO TO 23:00 
1 USAGE: SEE PDAYFLAGS 
, 0 M£ANS NO LIMIT 
1 0 MEANS NO LIMIT 
' Clonoword) 

UAf'ST-USERNAME 0 

UAFSO-PwD c 

UAf'SL-P~D c 

UAFST-ACCUUNT 14 

UAF'SL.UIC 1C 

UAFSW-MEM lC 

UAFSW-GRP 1 e: 

UAf'ST.DEf'DIR 20 

40 

UAF$T.DEFCLI 50 

UAf"SB-ENCl<YPT 59 

UAFSL.CPUTIM SA 

SE 

+-----------+ 

+··----·----+ 

·-----------+ 
lsssssssssssl 
+--------·--+ 

+-----------+ 
+-----+-----+ 

lsssssl 
+·--·-+-----+ 
lsssssl 
+··---+-----+ 

+-----------+ 

+-----------+ 

+·-------+ + I 
+••+••+ 

·-----+-·+ 
+·····+·--·-+ 
+-----·-----+ 
+ 
I 

+ ....... . 

+---·-+ + I I 

A .. ·32,, 

U ; USERNAME 

u • HASHED PASSwORO , 

u . 32 BIT SUBFIELD , 
u • ACCOUN'T NAME , 

u • USER IO CODE , 

u , MEr~SER SUBFIELD 

u I GROUP SUBf IEL.D 

u • DEFAULT DlRECTORi (counted str1n9) , 

u 1 DEFAULT DEVICE (counted stri~g) 

U I DEFAULT COMMAN'D INtERPREIER 

U ; ENCRYP!ION ALGORITHM 

U 1.. CPU TIME QUOTA 

U ; PROCESS PRIVILEG~ VECTOR 



u 

UAFsw.BIOLM 

UAF'$W.BYTLM 

UAfSW.DIDLM 

UAFSW .• FILL~ 

UAf'Ur.TQCNT 

UAF'SW.PRCCNl' 

U A f' S W .• W SQ U 0 T A 

UAFSw-DfWSCNT 

UAFSW-ENQLM 

UAf'SL-PGFLQUOIA 

UAFST.DtHJER 

UAFSV.-FILPRT 

UAFSB-PRI 

UAFSB-FLAGS 

UAFSL-LEV~L 

UAfST.LGICMD 

UAF$W.MAIL 

66 

68 

6A 

6C 

6E 

70 

72 

74 

76 

78 

7A 

7E 

9E 

AO 

Al 

A2 

A6 

C6 

+----·+····-+ 
+-----+-----+ 
+-----·-----+ 
+··-··+-----+ 
+-----+-----+ 
+-----+-----+ 
+-----+·----+ 
+·--··+-----+ 
+-----·--·--+ 
+-----+-----+ 
+-----+----·+ 
+---·-+---·-+ 
+-----+-----+ 
+ 
I +-----+ 
' I 
I 
I 

' I 

+·----+ + 
I 

+-----+·-··-+ 
+-----+ + .. -+ 

+•·+--+ 
+-----+-·+ 
+-----·-----+ 
+-----+-----+ 
+ ·---·-+ 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

+·----+ + 
I 

+···-·+·----+ 
+-----+·----+ 

U ; SUFF~REO I/O LIMIT 

U I BUFFERED I/D BYTE COUNI LIMII 

U ; DIRl::CT I/O LIMIT 

U ; OPEN FILE LIMIT 

U ; TI~ER QUEUE E~TRY LIMIT 

U 1 SU&PROCESS CREATION LI~II 

U ; WORKING SEX SIZE QUOTA 

U ; DEFAULT WORKING SE? SIZE 

u ; ~sr QUEUE Ll~Ir 

U ; ENQUEUE LIMIT 

U ; PAGE FILE QUOTA 

U ; 0 W 11 ER ' S N A M E 

U ; DE f .. A ULT f' I LE PR 0 TE CT 10 N 

U ; BASE PROCESS PHIORITY 

U 1 USER FL~GS BYTE 

U ; FOR ~ECORD AND f'ILE LEVEL lNfO 

u ; LOGIN COMMAND FILE (counted string 

U 1 LOWEST VERSION Of NE\t' MAIL.TXT 



UAf'SL.PBYTLM 

UAF"SW.SHRFILLM 

UAFS~.USROATOF"f" 

' u UAFSW.SALI 

UAFSW.WSEXTENT 

UAF$L.PDAYHOURS 

UAFSB.PDAYFLAGS 

UAF'$L.SDArHOUk5 

UAFSB-SOAif'LAGS 

UAFSB~MAXPROC 

UAFSB.MAXGRPROC 

UAFSB-PRIMEDAYS 

spare 

UAf SL.B'iTL.M 

spare 

u spare 

spare 

spare 

spare 

u 

ce 

cc 
CE 

DO 

02 

04 

07 

08 

OB 

DC 

DD 

DE 

OF 

EO 

£4 

EC 

f 8 

110 

11C 

+•••••+•••••+ 
+-----·-----+ 
+·----+-----+ 
+-----+-----+ 
+·----·--·--+ 
+·-+··------+ I ss I 

+--+--------+ 
+--·--------+ I SS I 

+--+ ·--+ 
+••+••+ 

+--+--+ 
+--+--+ 
+--+--------+ 
+---- .. ------+ 

+-----------+ 

+-----------+ 

+-------·---+ 

+--------·--+ 

( 768 
·bytes 
total) 

u • PAGED SUFFER I/O BYTE COUN''.l' LIMIT , 

u , SHARED FILE LIMIT 
-· 

u • OFFSET OF COUNTED STRING Or USER [ , 

u , RANDOM PASSWORD SALT 

u ; WORKING SE'l SIZE LH'1T 

u I FIELD DESCRIBING PRIMARY DAY ACCE5 

u ; FLAGS ASSOCIATED WITH PRIMARY DAYS 

u I FIELD DESCRIBlN'G SECONl.IAR~ DAY ACC 

u . FLAGS ASSOCIATED WITH SECONDARY D~ , 

u • MAXIM,UM PROCl::SSES FOR UIC ALLOWED , 

u • MAXIMUM PROCESSES FOH GROUP AL LOWE , 
u • BITS REPl'(ESENTI N'G PR I MAR~ DAYS , 

u ; UNUSED, 0 

u ' 
BUf.fERED 1/0 BYTE COUNT LI MI I 

u • fixed length f 1eld expansion , 

u 

u 

u 

u ; variable length field re~ion 



+···-----·--+ 
UAFSB-f'LAGS , USER FLAGS BYTE 

0 UAF$V.DISCTLY 1 no miask u • DON'T ALLOW USER CONTROL•Y , 
u 1 UAF&V.D~FCLI 1 no mask u • ONLY ALLOW USER DEFAULT CLI , 

48 UAFSV-LOCKPWD 1 no m1ask u • DISABLE SEI PASSWORD COM"'AND , 
3 UAFSV-CAPTIVE 1 no m,ask u , NO OVER IDES ALLOWED ON LOGIN•EG ID 
4 UAFSV.DlSACNT 1 no miask u I DON'T ALLOW INTERACTIVE LOGIN' 
5 UAF'SV.DISWELCOM i no m,ask u , f'LAG-TO ALLOW LOGIN TO S~IP WELCOM 
6 UAF'SV-DISMAIL 1 no m,ask u I FLAG TO ALLOW LOGIN TO SKIP N'~W M,A 

UAFSB.POAYF'LAGS ; FLAGS ASSOCIATED WITH PRIMARY DAYS 
0 UAF'SV-DISDIALUP 1 no m,ask u • SET DISALLOWS DIAL•IN USC: OF ACCUL , 
1 UAf$V-DlSNET~OR 1 no masK u ; SET DISALiLOwS NETWORK USE OF ACCOL 

UAf'SB-PRIMEDAYS ; sI·rs REPRESENTING PRIMARY DAYS 
0 U Ar S V'-J.\DN'OA Y 1 no miask u ; BIT CLEAR MEANS THIS IS A PRIMARY 
1 UAF'SV-TUESDAY 1 no m',ask u I BIT SET MEANS THIS IS AN OFF DAY 
2 u AF s v,_w EDNESDA'i 0 no m,a s I< u • HALT BEFORE TRANSFER , 
2 UAF$ V.THURSDA,Y 0 no mask u • INHISIT PfN' DELETION' , 
2 UAf"SV.f'RIDA:t 0 no miask u • MULTI•PRdCt:SSOR BOOT, USE MA780 Of\ , 
2 UAFSV-SATURDA'i 0 no mias k: u • USE MA780 AS IF lT WERE LOCAL MF 1t , 
2 UAf"S V'.SUNDAY 0 no m,ask u ; USE STRICTER TEST TO VALiDAT"E ME::i¥1( 



L) 

1+ 
I WCB • WI NDOt1 COl~·TROL BLOCK , 
I THERE IS A _.INDOW CONTROL BLOCK P'OF EACH FILE ACC:ESSED BY A PROCESS. 
I IT CONTAINS MAPPING INFORMATION SUCH THAT A LARGE PERCENTAGE OF VIRTUAL 
I fILE I/O CAN ~E MAPPEU FROM VIRTUAL TD LOGICAL BLOCK NUKBERS WITHOUT 
I HAVING TO READ f~E RESPECTIVE FILE HEADER. ,. 

SwCBDt:F 
I FILE COMPLETEbY 
I NOTE • THESE BIES TRACK THE BITS 
I IN FI8$L.ACCTL 
1 FORMAT OF R~T~IEVAL POINTER 
1 RETRIEVAL POINTER, FORMAT 

WCBSL.WLFL 

WCBSL.WLBL 

WCBS~-SIZE 

WCBSL-PID 

0 

4 

8 

A 

B 

c 

·-----------· 
+-----------+ 
+-----+-----+ 

+--+-----+ 
+•·+--+ 
+--·--------+ 
+-----+-----+ 

U ; ~INOOW LIST FORWARD LIN« 

U ; ~INOOW LIST BACKWARD LINK 

U ; SIZE Of WINDOW BLOCK IN ~YTES 

U I STRUCTURE TYPE Of WCB 

u ; ACCESS CoNrROL B~TE 

U 1 PROCESS ID OF ACCESSUR PROCESS 

WCBSW-REFChT E lsssssl u , REFERENCE COUNI FOR SHARED WINDOW 

WCB$L-ORGUCB 

WCB$L-FCB 

#CBSL-RVT 

WCBSL-LlNK 

WCBSL-Rt:ADS 

WCBSL.WRITES 

wCBSL.SIVBN 

wees w.P 1.courn 

wCBSL.P1.LBN 

+-----+-----+ 10 U 1 ADDRESS OF ORIGINAL UCB FRO~ CCB 

14 

16 

18 

1C 

20 

24 

28 

2C 

30 

32 

+-----·-----+ 
+-----+-----+ 
+-----+-----+ 
+·----------+ 
+·----------+ 
.............. 

+-----------+ 
+-----------+ 
+-----·-----+ 
+-----+--·--+ 
+-----+-----+ 
+-----+-----+ 

U ; ACCESS CON'l'ROL I NfORMAT l ON 

U ; NUMBER Of MAP1>1NG POINTERS 

U I ADOR~SS OF FCB 

U ; ADDRESS OF RELATIVE VOLUME TABLE 

U ; !JINK TO NEXT WINDOW SEGMENT 

U ; COUNT OF READS PERFORMED 

U I COUNr OF WRITES PERFORft'1ED 

U ; STARTING VSN MAPPED bY \o.lNDOw 

U ; COUNT FI~LD OF FIRST· PUINTER 

U I LBN FIELD OF SECOND POlNl'ER 

U WCBSW-P2..,COUNT 

WCBSL.P2.LBN 

36 U 1 COUNT fI~LD OF SECOND POINTER 

+-----+-----+ 38 U ; LBN FIELD OF FIRST POl~t~R 

U I COUNT f"IELD +----·+·-···+ wcssw.coUNT 0 



+---·-+·----+ 
WCBSL.LBN 2 u ; LBN FIELD 

+-----·-----+ 
+---··+ 

u -'CBSB.ACCESS • ACCESS CONTROL BYTE , 
0 WCB$V-~EAD 1 1 u , READ ACCESS ALLOwEO C1=YES) 
1 WCBSV.WRITE 1 2 u I WRITE ACCESS ALLOWED Ct=YES) 
2 WCBS V .N'OTf"CP i 4 u J FILE NOT-ACCESSED BY FCP If SET 
3 wees V'.SHRWCB 1 8 u I SHARED W IN'DOW 
4 WCBSV-OVEti(O~AwN 1 10 u • FILE ACCESSOR HAS OVt:RORAWN HIS Ql , 
5 WCBSV.COMPLETE 1 20 u • SET WINDOW MAPS ENTIRE Fl LE , 
6 WCBSV.CATHEDRAL 1 40 u • LARGE, CO~PLEX WINDOW C51C) TO MAl , 
7 WCBSV.EXPlRE 1 80 u I FILE EXPIRATION DATE M·AY NEED TO E 

- -

WCBSW-ACON I ACCESS CONTROL INFORMATION 
0 WCB$V.NOWRITE 1 no m,a sk u • NO OIHt::R WRil'ERS , 
1 WCB$V.DLOCK 1 no miask u • ENAB&...E DEACCESS LOCK , 
2 spare 2 no miask u • UNUSED , 
4 ~CBSV-SPOOL 1 no miask u ; SPOOL FILE ON' CLOSE 
5 wcssv.w~ITECK 1 no mask u I ENABLE WRITE CHECK 
6 WCBSV-SEQONJ.,Y 1 no m,asK u . SEQUENTIAL ONLY ACCESS , 
7 spare 1 no masK u • SPA,RE , 
8 wcasV-WRltEAC 1 no m:as IC u • WRITE ACCESS , 
g WCBSV.READCK 1 no miastc u I ENABLE REAL> CHECK 
A INCBS V'.N'OREAD 1 no mast< u • NO OTHER READERS , 
B WCBSV-NOTRUNC 1 no m,a s IC u 1 NO TRUNCATES 

u 

u 



,. , WORKING SET LlSl' DEFINITIONS ,. 
1 '\ IWSLDEF 
~ 

Jl'HE FOLLOWING 5 Bil'S MUST BE 
'?HE PRECt;OING 5 BITS MUST BE 

, , PAGE TYPE VI ELD DEFINITIONS , 
0 WSLSV.VALID 1 
1 W 5 L $ V'-P AG TY P 3 
4 WSLSV-PfNL.OCK 1 
5 WSLSV-WSLOCK 1 
6 WSLSV-GOOpPAGE 1 
7 spare i 
8 WSLSV-MODIFY 1 

u 

IN ORDER 
IN ORDER 

1 
E 

10 
20 
40 
80 

100 

u 
u 
u 
u 
u 
u 
u 

JWSL ENTRY VALID 
;PAGE TYPE (SEE PFNDEF FUR VALUES) 
;PAGE FRAME LOCK 
I WORK I r~G SET LOCK 
;THIS PAGE SHOULD REMllN IN ~S ONE I 
1SPARE BIT 
;SAV~D MODifr BIT 



I+ 
I WAIT QUEUt: HEADER DEFIN'ITlONS ,. 

SWQHD~f' 

+·--·--·-····+ WQH8L;.WQFL 0 
+•·--------·+ 

WQHIL.WQBL 4 
+-----+-----+ 

WQHSW.WQCNT ·e 
+·····+··---+ 

WQHSW.WQSTATE A 
+-----+ 

u 

u 

u 

u 

JHEAD OR FO'RWARD LIN'K 

;TAIIJ OR BACKWARD LINK 

JWAIT QUEUE COUNT 

;STATE NUMBER FOR ~AIT 



I 'l 

\._....-""' 

CURRICULUM MAP FOR VAX/VMS 

APPENDIX B 
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VAX/VMS CURRICULUM 

VAXNMS 
o~v1::e 
ORI VER 
L.EC.LA8 

VAXNMS t---------------1 OPERATING SYSTEM 
INTERNALS 

VAX/VMS 
DECNET 
USER 
U:C·LAf! 

LEC.LAB 

System Programmer 

Utilizing 
VMS Features 
in VAX AS 

Utilizing 
VMS Features 

Utilizing 
VMS Features I 

Utilizing 
.VMS Features 

System Performance 
Management on VMS 

\/AXNMS 
SYSTEM 
MANAGEMENT 
LEC-L.Ae 

Utilizing 
VMS Features 
in VAX DSM. 

\/AXNMS 
OPERATOR 
SPI LEC.L.A8 

Lee • Lecture 
Lee/Lab • Lecture and lab 

GENERIC LANGUAGES 
BASIC, COBOL 
FORTRAN, PASCAL. 
LEC. SPI CMIXl 

VAXNMS 
UTILITIES ANO 
COMMANDS 
LEC·lAB. SPI 

VAX-11 
ONC:EPTS 

AN, LEC (NO CHANGE 

SP! • Self-paced instruction 
A/V • Audiovisual instruction 

.ASSEMBLY I.ANG. 
PROGRAMMtNG 
IN VAX-11 MACRO 
LEC (NO CHANGE) 

\/AX· 11 
INSTRUCTION 
SET 
AN (NO CMANGE'i 


