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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 OPERATING 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

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-1l language

(Now called "Utilizing VMS features from
VAX-1l1l language")

(u * (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.)

READINGS

* IDSM Chapter 1 -4 7o (~(§
IDSM Appendices A - E
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Demonstrate Pl common area use

Common area strindg
fStoradge for errors

tNull entre mask

fPush ardgument on stack
#sWrite string to P1 common
fCheck status

sCory error code
iPut error code on stack
sBomb with messades

- ——— ————— —— —————— — —— —————— — — —— ——— — — —— — ——— — ——————— —— ———— —————— W —— ——— " V—— S—

.TITLE COMMON1
;o .PSECT DATA»NOEXE
-
MESSAGE $
. +ASCID /FP1 common string/
CODE$ .LONG ©
+PSECT CODE s»NOWRT »EXE » SHR
<ENTRY COMMON1>» ~M<>
PUSHAL MESSAGE |
CALLS #1,G-LIB$SPUT_COMMON
BLBC RO»10%
RET
LOS ¢ MOUL RO » CODE
PUSHL CODE
CALLS #1,G-LIB$STOP
<END COMMON1
.TITLE COMMON2
W, .FSECT DATAsNDEXE
{ESSAGE_DESC I
+BLKW 1 gt e
L.BYTE 14,8 V' &
.ADDRESS MESSAGE_BUF
{ESSAGE_RUF $ |
.BLKEB 252
SODE$ .LONG © |
.PSECT CODEsEXEsNOWRTs»SHR
.ENTRY COMMONZ2» M
PUSHAQ MESSAGE_DESC
CALLS #1 G LIBS$SGET_COMMON
ELBC RO»10%
PUSHAQ MESSAGE_DESC
CALLS #1 G LIBSPUT_OUTPUT
BLEC RO»10%
RET
108 MOVL RO » CODE
PUSHL CODE
CALLS $1>G LIBSSTOP
() .END COMMON2

$RUN COMMON1
$RUN COMMON2

F1 common
5

string

to read Pl common aresa

slLendth fills at run time
tTure=text Class=dunamic

$Buffer for Pl strindg
$Storade for error messages

#Null entru mask

$Push'de5criPtor for string
#Get P1 string and lensth
#$Check status

$Push descrirtor for return
$Disrplagy P1 common string
sCheck status

sFinished

sStoradge for error messase
$Push error value
sBomb with error messades
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RETATIONSHIP OF HARDWARE PCB AND PHD
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SYSTEM COMPONENTS

OBJECTIVES

* for each selected component, describe:
o primary function
o implementation
O access mode
o

which address space it resides in
- * methods of communication with each component

/

READINGS

* IDSM Chapter 1,16,20,27
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«TITLE NEWPROC Prodgram to create 2 process with DCL

\J External sumbols
$IODEF
$PRCDEF
+PSECT DATAs»NOEXE
MAGE ¢ +ASCID /SYSS$SYSTEM:LOGINOUT.EXE/ sImage to run
IAME ¢ +ASCID /SON_OF_PHIL/ $Name of subrrocess
T +ASCID /SYSSOUTPUT/ fOutrut for subrroce
‘ERM_DESC
+WORD S
+BYTE 14,1
+ADDRESS TERM
‘ERM: +BLKE S
ROMFT: .ASCII ZEnter name of terminal to be used: /
‘ROMPT_LEN=.—-PROMPT
LAG: +L.ONG PRC$SV_LOGIN $Flad set on creat"n
HAN? «WORD (o)
Code
+PSECT CODEsEXEsNOWRT»SHR
" +«ENTRY NEWPROC» ML
$ASSIGN_S DEVNAM=TT s CHAN=CHAN s Get channel for 1I/0
) BLBC RO»>10% $Check status
Q,) $QI0W_S CHAN=CHAN >y —

FUNC=#I0%$_READPROMPT»—
F1=TERM>»P2=35, -

FO=#FROMFTPS&=3#PROMPT_LEN »QI0 for ter
BLEBC RO»10% sCheck status

$CREFRC_S IMAGE=IMAGE » INPUT=TERM_DESCy -
' OUTPUT=TERM_DESC»PRCNAM=NAME » -
BASPRI=#4>STSFLG=FLAG

ELBC  RO»10% sCheck status

RET '

FUSHL RO

CALLS #1GTLIBSSTOF $ Bomb with messades
RET

+END NEWFROC



+TITLE TERMMBX Program that uses termination mailbo

External svumbols

$ACCDEF

$DVIDEF

$IODEF

+PSECT DATA+*NOEXE
ACC_BUF

+BLKEB 84 : - #lLensth of termination buffe
JEV_RUF ¢ :

+WORD 4

+WORD DVIS$_UNIT

+ADDRESS MBX_NUMBER

+LONG o)

+LONG o] fList for SGETDVI informatio
iEX _NUMRER

+WORD 0 $Storadge for mbx number
NAME ¢ +ASCIDN /Mailbox/ sTermination mailbox name
SHAN?S +WORD O #Storage for channel number
[MAGE ¢ +ASCID /SUBPROG2.EXE/ sImadge to run in subrrocess
*ID2 +LONG o #sStorade for PID number
SPU_TIME? :

« LONG L) $Storade for CPU time used
FU_CNV:

+WORD 8

, +BYTE 14,1
) +ADTIRESS CPU_ASCII Descrirtor for CPU cnv.

PU_QUTPUT S

+ WORD STRING2_LEN + 8

+BYTE 14,51

+ADDNRESS STRING2
STRING2: ,

«ASCII /7CPU time for subrrocess was /
STRING2 _LEN=.-STRING2

FPU_ASCII S v

« RBLKE 8 ?Storade for CPU outrut
*ID_CNV?S

«WORD 8

+BYTE 14,1

+ADDRESS . PID_ASCII sDescrirtor for PID cnv.

*ID_OUTFUT S
+WORD STRING1_LEN + 8
+BYTE 14,1
+ADDRESS STRING1
STRING1 S .
+ASCII /7FPID of subrrocess was /
STRING1 _LEN=.,-STRING1
*IN_ASCIIS '
+« BLKB 8 sStorade for PID outrput



LO%2

Code

+PSECT CODEYEXEsNOWRT»SHR

sCreate mailbox
#Check status

iGet mbx unit number
#$Check status

$Create subrroc.
$Check status

FUSHL RO

CALLS #1,GTLIBSSTOP
RET
+END TERMMBX

fRead mailbox
tCheck status

$Exit with errors

$Get PID number
$Get CPU time

sConvert PID to ASCII

$ Descrirtor for outrut
sANnd disrlavw it

sDescrirtor
sConvert CPU to ASCII

sDescrirtor for outeut
$ANd disrlaw it

+ENTRY TERMMBX¢» Ml

$SCREMBX_S CHAN=CHAN>» -
LOGNAM=NAME

BLEBC RO+SS

$GETDVI_S CHAN=CHANYy —
ITMLST=DEV_BUF

BLEBC RO 5SS

S$CREPRC_S IMAGE=IMAGE »-—
BASPRI=%#4, -
MEXUNT=MBX_NUMBER

BLBC RO+ 5%

$QI0W_S CHAN=CHANy—
FUNC=3#I0%_READVBLK /-
FP1=ACC_BUF »—
F2=8#84

BLBC RO+S%

BLBS ROs &%

" PUSHL RO

CAaLLS #1GTLIBSSTOP

RET

MOVL ACC_BUF+ACCSL_PIDFPID

MOVL = ACC_BUF+ACCSL_CPUTIMCPU_TIME

PUSHAL FPID_CNV

FUSHAL PID

CALLS F2,6707TS$CVT_L_TZ

ELRC RO+s10%

PUSHAL FPID_OUTPUT

CALLS #1GTLIBSPUT_OUTPUT

BLERC RO+10%

PUSHAL CPU_CNV

FUSHAL CPU_TIME +Storase

caLLS £2,GTOTSSCVYT_L_TI

RLEC RO»10%

FUsSHAL CPU_OUTPUT

cAaLLS #16GTLIBSPUT_OUTPUT

BRLEC RO+»10%

RET

#+Al1l finished

. sPut error code on stack

sANd exit with messages
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VAX/VMS OPERATING SYSTEM INTERNALS

PROGRAMMING LARB EXERCISES



NOTE?

L2ty

The labs epresented with the D0SI course have been develored
by instructors in Rolling Meadows and Santa Clara training
facilities. It was felt that the coverade of the material
in the 0SI course would be comrlemented by students

Wwriting code to access some of the data structures rresented
during the week. It is hored that this techniaue will give
the student a better *feel" for the material covered.

Solutions have been rrovided for each lab. Findvthe lab
eproblems that interest wou and attack them.

You will find the lab rroblems *broken ur" in each day

by difficulty criterioni "essug'"r "medium®> or *difficult®.
You should attemrt to perform the "essuy” or "medium®

labs for each dav.

Note that for each rroblemy two solutions are rrovideds

(1) &3 "temrlate” contzining the comrlete solution EXCEPT
for the kernel/elevated IPL codet and (2) 3 fullw comrplete
solution. This stratedys provides sou with the choice of
comrleting the temrplate and running it» and/or write

the code from scratch.

As a matter of courtesy to vour drour and others to follouws
rlease do not modify any of the files in [INTERNALS..+1.
As vou progress to each labs corpvw the file(s) into wour
[0SIn] directory.

Since we do not have 3 lot of lab timer use wour time wisely
to dget & feel for the sustem. Do not be afraid to crash
the sustemsy but analuze the crash dume if vou do crash it.

Good ;uck {

ADDENDUM

We have tried to interface hish level landuzdes to the lab
rroblems. In the directory L[INTERNALS.HIGHLEVEL]s wou will
find the 1lab eroblems "redone”y by combining FORTRAN and
MACRO. The rroblems are nemed to corresrond with the rroblenm
number (examrle! eroblem 1 LABL.FOR (mein code) LABl.MAR
(subroutine)). Note that while we haven’t done all of the
labs wets wou may wish to look at some of these rrodgrams

for future referernce/ideas.



MONDAY - TUESDAY

1) Write 8 priviledged rrodram to outrputs and ortionallv to
chansges wour ACCOUNT NAME (Hint! account name is stored
in wour F1l srace)l.
ASY
Solutions? CINTERNALS .MONTUESJTACCNTTEMP .MAR (temrlate)
CLINTERNALS .MONTUESIACCOUNT .MAR (comrlete)

2) Write 2 privileded frodgram to outrut the addresses of
gour PCR and PHD.

e,

(ASY
Solutions? CINTERNALS.MONTUESIFCBTEMF . MAR (temrlate)
CINTERNALS .MONTUESIFCE.MAR (comrlete)

3) Write 2 privileged program to outrput the contents of

wour PCE and JIB (use 3 HEX lonsword dumr format).
AEDIIUN
. Solutionst CINTERNALS .MONTUESIFCBJIBTMF .MAR (temrlate)
LINTERNALS .MONTUESIFPCBJIEB.MAR (comrlete)

A% Write a Frivileded shareable imade (user-written sustem
cervice)s to return the contents of the Sustem Identification

Redister,
IIFFICULT
Solutionsg: Using the temrlate in
Q.) CINTERMALS .MONTUESI{USSDISF . MAR
USSTEST . MAR

[LINTERNALS.MONTUESJILAB4.MAR
[CINTERNALS .MONTUESILABATEST.MAR

(NOTE! due to the nature of this rproblems NO temrlate is
is provideds only the COMPLETE solutions).

(Himt for #43 Cory CINTERNALS.MONTUESIUSSX.X to directorg.
Edit USSDISF.MAR to include service call.
fissemble USSTISF.MAR.

Use USSLNK.COM to link diseratcher/service code.
Edit USSTEST.MAR.
Assemble USSTEST.MAR.
Cory USS.EXE to SYS$SHARE.
INSTALL SYS$SHARE!USS.EXE/SHARE/FROTECT
Use USSTSTLNK.COM to link test code with
your suystem service.
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+TITLE ACCNTTEMP

- W e

Prosram to chandge Pl control information (account name?
[ .
—/ +LIBRARY ' /ﬁQR$EXTRA:HACRDLIB/

“.PSECT NONSHARED_DATA PICsNOEXEsLONG

MESS1:  ASCID /Account name: /
PROMPT? wASCID /Enter account name (1-8) characters! /

ACC_NAKEY $Descrirtor for
. T+ WORD 8 # account name
- .«BYTE 14,1

+ADDRESS ACC_BUF

ACC_BUF ?
+BLKB 8

ARG_LIST? fsArdument list
+LONG 1 sfor CHMK routines
+ADDRESS ACC_BUF

BUFFER: WORD 80 : $Descrirtor for
«BYTE 14,1 fstring concats
+ADDRESS BUF

BUF : +BLKE 80

LENGTH: BLKW 1 srStorade for Fromrt
+FSECT CODE : FICySHRsNOWRTsLONG
+ENTRY ACCNTTEMP» ML

P $CMKRNL__S routin=10%s—

k/l ardlst=ARG_LIST
CONCAT2 BUFFERsMESS1rsACC_NAME sPut string tosether
DISFLAY BUFFER fAnd show it
PUSHAW LENGTH sPromrt for "new"®
PUSHAL FPROMPT $ account name

PUSHAL ACC_NAME
CALLS #3yGTLIBSGET _INPUT
CHECK_STATUS

MOVW LENGTHs ACC_NAME $Get exact lendgth
SCMKRNL .S routin=20%ys— rand chandge it
ardlst=ARG_LIST
RET
1042 WOR 4]
tGet account name
?»Successful status
RET
20%:  .WORD o)
s Chande name
$Successful status
RET ’

-, ~ .END ACCNTTEMP



b2 2222222222332 22 222t 2203 2022222333333 2332232233233 2333333023033 00 380y
Program name? PCBTEMP 01/04/83 vV 1.0

Author? FPhil Lovecchio
Senior Educational Srecialist

&) Digital Eauirment Corroration
Rolling Meadows Training Facilitwu
Function: Get PCB and PHD addresses for process
Privileses? CMKRNL S
InFuts: None N
Outruts? PCB and PHD addresses
Side effects? Horefullu none

3200 2030 8K K 3K K K K 3K K K K K K 38 K K KK KK 3 5 3008 KK K 8 K K K 5 2 e 3 3K 2 ok 8 ok ok ok ok ok 3k ok ok ok ok ok K ok

NP WP gy gh WP gy NP gy U gr WP gp P g g R g P gy gy W

+TITLE PCBTEMP List addresses of PCE and PHD

+FSECT DATAsNOEXE
fProgram to list out the addresses of the PCB and PHD. Note
sthe use of conversion routines and run—time library routines
#in the code

-

t 4

7 2k ok 38 38 2K 28 25 3 K 3K K K K 3 K K K K K K 3 3 300 3 358 388 3K K K K 35 38 K 50K KK K 3K K K K 3K 3K 3K K 3K K 3K oK K KK 35 Kk K K K
H

rExxternal sumbols

L 4
&J $FPCBDEF

L 4

rGenerate values for PCB address

L 4

FCB__VAL S *Value of PCEBE address
+LONG

"HD_VAL 2 , #Value of PHD address
+LONG '

FCE_OUTPUT S fDescrirtor for outrut
+WORD FCB_LEN + 8 slLendgth is header plus 8
+BYTE 1451 F Ture=text Class=scalar
+ADDRESS STRING1

STRING1?

+ASCII Address of PCB ist: / tHeader for PCB address
FCB_LEN=.—-STRING1l

PCB_ASCII: $ASCII PCB address
+« BLKB 8

FCB.CNV_DESC?: sConversion descrirtor
«WORD 8 sEight characters
+BYTE 14,1 tTure=text Class=scalar
+ADDRESS PCB_ASCII

P S 2 e es 2228238820823 33283382823882832323332333essssssssesssersessssss
- .

sGenerate same values for PHD address

¥

PKV}DUTPUT: $Descrirtor for PHD outrut
+ WORD FHO_LEN + 8 rLength is header FPlus 8
+BYTE 14-.1 #Ture=text Class=scalar
«ADDRESS STRING2

STRING2S tHeader for PHD outrut

+ASCII /Address of PHD is: /
FHD_LEN=.-STRING2



PHD_ASCII:
.BLKE 8
PHD_CNV_DESC$
+MORD 8
JBYTE 14,1
.ADDRESS PHD_ASCII

Code

" W g

10%2

2042

+FSECT CODEYEXE»NOWRT?ySHR
+ENTRY PCBTEMF.» Ml>

$CMKRNL_S ROUTIN=10%
BL.BC RO»20%

PUSHAL PCB_CNV_DESC

PUSHAL PCB_VAL

CALLS F2yGTOTSSCVT_L_TZ
BLBC ROy 20%

FPUSHAL PCB_OUTPUT

CALLS #1sGTLIBSPUT_OUTPUT
BLBC RO»20%

FUSHAL PHD_CNV_DESC
FUSHAL FPHD_VAL

CALLS #2,y670TSS$CVUT_L_TZ
BLBC RO+20%

PUSHAL PHD_OUTPUT

CAaLLS #1GTLIBSPUT_OUTPUT
BLEC RO»20%

RET '

RET '
PUSHL RO

CALLS #1»GTLIB$STOF

RET

«END PCBTEMFP

$ASCII PHD address

Maximum is eisht characters
fConversion descristor

$Ture=text Class=scalar

sChange wmode

#Check for errors
sDescrirtor for conversion
*Value to be converted
$Convert hex to ASCII
#Check for errors

#0Outrut for PCB address
$Disrlavs it

$Check for errors
sDescrirtor to dget conversio
#tValue to be converted
sConvert hex to ASCII
$Check for errors

#0utrut for PHD address
fDisrlavg it

fCheck for errors

fAll done

$PCB address is in R4
sGet PCB address
sO0ffset to get PHD
sBack to main code

$Get error code for routine
sBomb with error messadge
FExAit with status



*******#**#*****#***********t*****t**t***************#*#*******X***
Frodram name! PCBJUIBTMPFP

qpr W g O

Author? Phil Lowvecchio
Senior Educationzal Srecialist

Side effects:' None as known

*********#******************X**************************************

§

; Ve o

’ KJ Digital Eauirment Corroration

¥ Rolling Meadows Training Facility
4

y Function? List out contents of PCB and JIB for srocess
H

v FPriviledes? CMKRNL

: J

’ Inrut?: None

¥ :

y Outruts?$ Contents of PCB and JIB

H

;

¥

;

¥

+TITLE PCBJIBTMP List contents of PCB and JIB
+FSECT DATAsNOEXEsWRT s NOSHR
iProgram to list out the contents of the PCB and JIB. Note the
ruse of conversion and run—time librarw outrut routines.
# 3K 20K 3K 2 8 80K 3 3K K K 3K K K 0K K K K K K K 2K K 3 8 K 3K 250 K 283 K K K KK K 50K K 3K K K 3K 3K 3K 5K 3K 2K 3K K 3K KK KK K
H
‘External sumbols
H
$FCBDEF
$JIBDEF

ésxerate values for PCB address

*CB_VALUES: tStorade for PCEB values
« BLKE FCB$K_LENGTH

*CBE_ASC_DESC: fDescrirtor for PCB values
+WORD 8 #Size eight butes max
+BYTE 14+1 FTure=text Class=scalar
+ADDRESS FCB_ASC_VALUE

*CB_ASC_VALUE: {tDestination for conversion

« BLKB 8
2008 K BOR A OB HOK K 8 K K K R R B R O K K R OK 2K 08 5K K K Ok o ok 8k K ok ok ok ok kOK K ok ok koK koK ok kolkokok ok ok kok ok ke

ITBR_VALUES?: sStoradge for JIB values
+« BLKB JIBSK_LENGTH

ITE_ASC_DESC: sDescrirtor for JIB values
+WORD 8
+BYTE 14,1 tTure=text Class=scalar
+«ADDRESS JIB_ASC_VALUE

JIB_ASC_VALUE: rDestination for conversion
+«BLKB 8

-*K**********#***t******************t**************x*******#*******

*CB_VAL?Z FBinarve value of PCB address
+ LONG -

JITB_VUAL.: sBinarw value of JIB address

_ +LONG

v**t******x*#*x**xmx****x**xx*xx*xxxx*xx***x***x*x*x*xxm*x*xx*******

&y}OUTPUT. sDescrirtor for outrut strin
+ WORD PCB_.LEN + 8 sLendgth is header ,slus 8
+BYTE 14,1 FTure=text Class=scalar
+ADDRESS STRING1

STRING1 S

+ASCII /Address of PCB ist / iHeader for PCB address outs



FCB_LEN=.-STRING1T
PCB_ASCII?

+BLKE a8
PCB_CNV_DESC?
+WORD 8
+BYTE 14-1
+ADDRESS PCB_.ASCII

sASCII PCB address

$Conversion descrirtor
fMaximum of ten characters
PTure=text Class=scalar

5ém%*****************X*****#******tt***#***********t******X#********

’
sGenerate same wvalues fTor JIB address

t
JIB_OUTPUT?S

+«WORD JIB_LEN + 8

+BYTE 1451

+ADDRESS STRING2
STRING2: -

+ASCII /Address of JIB ist! /

JIB_LEN=.-STRING2
JIB_ASCII:

+«BLKB 8
JIB_CNV_DESC?
+WORD 8
+BYTE 14-1
+ADDRESS JIB_ASCII

STRING3:

+ASCID /Contents of FCB/
STRINGA:
+ASCID /Contents of JIB/

H
¢ Code
4
N +FSECT CODEsEXEsNOWRTsSHR
kj +ENTRY FPCEJIBTMP ML
$CMKRNL_.S ROUTIN=10%
FUSHAL PCB_CNV_DESC
FUSHAL PCB..VAL
catLLs $#2G70O0TSSCVTL_TZ
FUSHAL PCB_OUTPUT
CALLS #1GTLIB$PUT_OUTPUT

w W g

S%:

U LU T
=
»]
£

do

MOVL
MOovVaAL
FUSHAL
CAaLLS
FUSHAL
PUSHAL
CALLS

PUSHAL

CALLS
SOBGTR

S#PCB$K_LENGTH/4yR3
FCB_VALUESsR2
STRING3
#1GTLIBSFPUT_OUTPUT
PCEBE_ASC_DESC

(R2)+
#2yGTOTSSCVUT_L_TZ
PCB_ASC_DESC
#1GTLIBSPUT_OUTPUT
R3s5S%

the same for the JIB

FUSHAL
PUSHAL
CALLS
FUSHAL
CALLS

JIB_CNV_DESC
JIB_VAL
$#2yGTOTS$SCVT_LTZ
JIB_OUTPUT
F#1yGTLIBSPUT_OUTPUT

6Descripto§ﬁ+bf JIB outrut
iLength is header rlus 8
# Ture=text Class=scalar

$Header for JIB outrut

$ASCII JIB address
sConversion descrirstor

FTure=text Class=scalar

fHeader for FPCB outrsrut

6Header for JIB outrut

#sPCB address is in R4
sDescrirtor for conversion
*Value to be converted
#Convert hex to ASCII
#0utsut for PCB address
tDisrlayvy it

Use zutoincrement to convert and disrlavg PCB values

sCounter for disrlavus
#+PCB value address
$Descrirtor of value
sANnd disrlaw it
$Descrirtor for value
yGet next value
sConvert to ASCII

fAnd disrlavw it

$}Done 7 % if sory nNnow JIB

#$Descrirsrtor for conversion
sValue to be converted
$Convert hex to ASCII

autoincrement to convert and disrlawg JIB values

MOVL

#JIB$SK_LENGTH/4syR3

#Same as for PCB values



5% 2

10%2

s O gy

20%:

.y

CALLS [

PUSHAL
FUSHAL

CaLLS
PUSHAL
CALLS

SUBGTR -

RET

#1,G"LIB$PUT_OUTPUT
JIB_ASC_DESC
(R2)+

$2y6GTOTSSCVT_L_TZ
JIB_ASC_DESC
#1GTLIBSPUT_OUTPUT
R3s6%

o

[NDRD

e

q;j sizes of PCB and JIB to et contents

L

RET

PUSHL RO

CALLS #1,GTLIB$STOP
RET

«END PCBJIBTHMP

$All done

sPCB address in R4
$Get PCB address
#O0ffset to JIB address

sPCB values
#+JIB values
s Back to main code

#Get error code for routine
sBomb with error messade
sExit with status



(o)

+TITLE USER_SYS_DISP - Examrle of user sustem servi i .
<IDENT 7vV02-000° vice disratcher

**#***X*!*X*X*t**X***X***t*!**f*t*tt**!*t***#!!t**X*t****t***!tlt!**tt#*t**#

F&z&lits: Example of User Written Sustem Services
++

‘Abstract?

This module contains an examrle disratcher for user written

suystem services along with several samrle services and a user
rundown ‘examrle., It is @ temrlate intend to serve as the starting
roint for imrlementing 3 priviledsed shareable imade containing wour
own services. When used as 8 temrlater the definitions and code
for:the samrle services should be removed.

Overview?

User written sustem services are contained in eprivileded shareable
imadges that are linked into user prodram images in exactlus the

same fashion as any shareable imade. The creation and installation
of 8 privilegedy shareable imadge is slightly different from that

of an ordinary shareable imade. These differences are!

1,

2.4

‘30

A vector defining the entry roints and providing other
control information to the image activator. This vector
is @ the lowest asddress in an imade section with the VEC
attribute.

The shareable imade is linked with the /PROTECT oetion
that marks 2l1 of the imade sections so that thew will
protected and given EXEC mode ownershir bw the imade
activator.

The shareable imade MUST be installed /SHARE /PROTECT

with the INSTALL utilitw in order for the imade activator

to connect the rrivileded shareable imade to the chande mode
disratchers.

A efrivileged shareable imade imrlementing user written sustem services
is comprised of the following maJor comronents?t

1.

2.
3.
4,

U

S

A transfer vector containing a3ll of the entry points and
collecting them at the lowest virtuzsl address in the shareable
imade, This formalism enables revision of the shareable

imadge without necessitatindg the relinking of imadges thsat

use it.

A Privileged Libraru Vector in a PSECT with the VEC attribute
that describes the entru points for dispatching EXEC and
KERNEL mode services alond with validation information.

A disratcher for kernel mode services. This code will
be called by the VMS chandge mode disratcher when it
fails to recodgnize a kernel mode service reauest.

A disratcher for'executive mode services. This code will
be called by the UMS chande mode disratcher when it fails
to recodnize an executive mode service recuest.

Service routines to rperform the various services.

The first four comronents are contained in this temrlate and are
most easily imrlemented in MACROs while the service routines can
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+PSECT EXEC_NARGsBYTEsNOWRTsEXEsPIC

+BYTE NARG . # Define number of reauired ardguments
+PSECT USER_EXEC_DISP1,BYTEsNOWRTsEXEsPIC
.gg;g 2+NAME~ECASE_BASE § Make entry in exec mode CASE table
\ . §
Q,) +ENDNM DEFINE_SERVICE H

Ecuated Sumbols

$PHDDEF i Define process header offsets

$PLVDEF ¢ Define PLV offsets and values
$PRDEF i Define processor register numbers

Initialize counters for chande mode dispratching codes

ERNEL_COUNTER=0 $ Kernel code counter
XEC_COUNTER=0 ¢t Exec code counter

Own Storade

+FSECT KERNEL_NARG'BYTE:NOWRTEXEsPIC
ERNEL _NARG? i Base of bute table containing the
# number of required arduments.
+PSECT EXEC_NARGsBYTEsNOWRTIEXEsSPIC
XEC_.NARG? i Base of bute table containing the
# number of reaquired ardguments.
+PAGE

+SBTTL Transfer Vector and Service Definitions

++

TL,)use of transfer vectors to effect entry to the user written sustem services
enables some urdating of the shareable image contazining them without necessitatin
2 re-link of 2all eprodrams that call them. The PSECT containinng the transfer
vector will be rositioned at the lowest virtuasl address in the sharesble imase
and so long as the transfer vector is not re-orderedr rrograms linked with

one version of the shareable image will continue to work with the next.

Thus as additional services sre added to a privileged shareable imades their
definitions should be added to the end of the following list to ensure that
Frodrams using previous versions of it will not need to be re-linked.

To comrletely avoid relinking existing rrodgrams the size of the privileded
shareable imade must not change so some radding will be reauired to rrovide
the gEms i PN

Service to get value sustem
identification redister

DEFINE_SERVICE USER_GET_SIDs1,KERNEL

- e

The base values used to generate the disratching codes should be nedative for
user services and must be chosen to avoid overlar with anuy other privileded
shareable imades that will be used concurrently., Their definition is

deferred to this roint in the assembly to cause their use in the preceding

macro calls to be forward references that dguarantee the size of the change

mode instructions to be four butes. This satisfies an assumption that is

made by for services that have to wait and be retried. The PC for retruing

the chande mode instruction that invokes the service is assumed to be 4 butes
1&_} than that saved in the chande mode excertion frame. Of courses the eparticul
service routine determines whether this is possible,

SODE_BASE=-1024 # Base CHMK code value for these services
SODE_RASE=-1024 ¥ Base CHME code value for these services
+PAGE

LERTTH Phonds Mads Nirmnadmbcae Homdoae DY aal



36_LEN=,-MSG

+PAGE

.SBETL Get Sustem ID Redister Value
F+ :
Functional Descrirtion?

This routine reads the content of the suystem identification
processor redgister and stores the resulting value at the
specified address.

Inrut Parameters!?
04(AP) - Address to return identification value
R4 - Address of current PCB

Outeut Farameters?
RO - Completion Status Code
Necessary Sumbols?

$FPRVDEF # Define priviledge values

Q;) +ENTRY USER_GET_SID»"M<R2sR3IsR4>

MOVL G"SCH$GL_CURFCBsR4 iGet address of PCB
IFNPRIV CMKRNLERRORyPCBREG=RA4
MOVL 4(AP)sR1
IFNOWRT #4,(R1),10%
MFPR $PR$_SIDys (R1)
MOVL #55$ _NORMAL sRO
RET '

Get address to store time of day redister
Branch if not writable
Return current time of dau redister
Set normal completion status
and return

- gp W W @

0% MOVZWL $5S$_ACCVIOsRO -

Indicate access violation
RET '

- ar

RROR: MOVZWL #SS5$_NOPRIVsRO
RET

Indicate no privilede

+END
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O (MTB*)

‘ +TITLE USSTEST
;+iacilits: Examrle of User Uritten Sustem Services

Abstract? »
This module contains an examrle of 3 program that invokes a samrle
user-written sustem service that is contained in 2 rrivileded
shareable library. The module USSDISP contains the samrle service
and associated disratching code being invoked by this simp test
program. For lab purrosesr the module USSDISP is named LABg.MAR.

Link Command File! to be used when linking the test image with USS

¢ !
: : Link Command file for USSTEST
f LINK USSTEST/MAP/FULL»SYS$INPUT/OPTIONS
i Ortions file for USSTEST
USS.EXE/SHARE
- .PSECT DATAsNOEXE
WUF ¢ +LONG 0 t+ Location to receive SID contents
tUF-DESC:NORD 8 # Descrirptor for conversion
:BYTE 14,1 i Ture=test class=scalar
+ADDRESS BUF_ASCI1I
RUF-ASCIIéLKB 8 ¢ Location for converted values

. +PAGE
+}.J +SETTL Samrle invocation of user written suystem service
Functional Descrirtion?
This routine shows an invocation of the examrle user suystem service that
will read the contents of the sustem identification redgister.

fAs can_be seen by this examrley the privileded nature of the code used
to imrlement the reading of the SID is not visible to the caller.

For codindg convenience and better maintainabilityr the code can be
generated by macros patterned on the standard VUMS sustem service macros.

+PSECT CODEJEXEsNOWRTySHR oL
+ENTRY USSTEST» "M<> # Entry mask and definition
PUSHAL BUF # Location to receive id value
CALLS $1,G"USER_GET_SID $ Invoke routine in privileded library
¥ to dget value from id redgister

ELBS RO»10$ # Check status from return value
FUSHL RO # Put error code on stack
CALLS $1,6G"LIBSSTOP # and disrlay it
RET i And exit .

0% PUSHAL BUF_DESC § Descrirtor for conversion value
PUSHAL BUF # Value to be converted
CALLS $2,6G70TS$CVT_L.TZ ¥ Angd convert it
PUSHAL BUF_DES # Descrirtor for ASCII value
CALLS $1,GTLIBSPUT_OUTPUT § And disrlay it
RET § Finished
+END USSTEST
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DIFFICULT
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DIFFICULT

WEDNESDAY

Write 3 privileded rrogram to monitor the size of
non—-radged "rool®. It should run every 5 secondsr and
broadcast a messade to 2ll users to losgout 1? the size
of rool is less than 300 %X MAXFROCESSCNT.

Solutiont? CINTERNALS .WEDNESDAYIFOOLTEMF.MAR (temrlate)
CINTERNALS.WEDNESDAYIPOOLMON.MAR (comrlete)

LINTERNALS, WEDNESDAYJFUDLCTRL MAR (runs the

monitor)

Mogdife Lab sroblem $#2 to det the PCER address for anw
Frocess on the sustem (given it’‘s PIID).

Solution? CINTERNALS +WEDNESDAYIGETFCEBTMF .MAR (temrlate)
CINTERNALS .WEDNESDAYIGETFCE.MAR (comrlete)

Modife Lab eroblem #3 to outeut the PCEB and JIR contents
for any rprocess on the sustem (divern it’s FII).

Solution? CINTERNALS.WEDNESDAYIIMFFCBTHF .MAR (temrlate)
CINTERNALS.WEDNESDAYIDUMFFCE . MAR {comrlete)



2222222222232 22 2822022 332028222022 0322322222232232233333 339393 2%%3%%)

Prodgram namesd

Author?d

C

Function?

ﬁrivileses:
fnPut:
Outreut?
Other?

Side effects:
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+TITLE POOLTEMF
This prodram will calculate the size of non-radged dunamic
memory and decide if the value is sufficient to a2llow
continuation of user fFprocesses.

- 0w
+

5\
tExternal swumbols
t 4

$BRDCSTDEF
MIN_FOOL S

« LONG O
MESSAGE?

POOL_SIZE:
+LONG 0]
FOOL_OUTPUT?

Poolmonitor (temrlate)

Phil Lovecchio

Senior Educational Srecialist
Digital Eauirment Corroration
Rolling Meadows Training Facilitu

Add ur the size of the 'Piecééf of variable
and send out 2 messadge if size is not suffic

CMKRNL

None

Messadge (sometimes)s and the size of rool
Controlled by Process created bu LAB4CTRL

None

*******************#*****X******X*********************X*******#***#

Non—radged ool monitor

+FSECT DATANOEXE

sStoradge for ool calculatic

+ASCID /Pool is low——rlease lodg out '/ rarnind messade

sStoradge for sum

+WORD POOL_STRING_LEN + 8 $Size = header + 8

+«BYTE 14,1
+ADDRESS
FOOL _STRINGS

tTure=text Class=scalar
FPOOL _STRING

+ASCII /Size of ro0l ist / sHeader for rFrool size messas
FPOOL _STRING_LEN=.-POOL_STRING

FOOL_ASCII?

+« BLKB 8
POOL_CNV_DESC: -
+WORD 8
+«BYTE 14,1
+ADDRESS

fASCII conversion storadge

#Size = 8 characters max
sTure=text Class=scalar
POOL_ASCII



"

Chandge

s W W

- WP W

wi
*
(2]

LOs$ S

Code

Null entrue mask

#Get location into memorw
$Get location into memorwyu
$Get into kernel mode
#Descrirtor for conversion
#*Value to be converted
fANd convert it

s Descrirtor for outrut
fAnd disrlavw it

fMinimum size of Fool

Chande the above value for testing purroses

tSee if they are ecual
#$Branch if ro00l is too low
fHibernate till next wake

s Messade to 31l users
sHibernate till next wake

tKernel routine
FMAXFROCESSCNT

#IPL necessare to view rool
fRaise IPLs and dget next adc
#$First riece of rool

#$Size of riece and add it
+See if value in R8 is O
sFind next riece if not ea C
tEnable ints (IFL=0)

+PSECT CODEsNOWRTsEXE»SHR
+ENTRY POOLTEMP» M
mode to kernel to get a3t rool values
CLRL FOOL_SIZE

CLRL MIN_POOL

S$CMHMKRNL S ROUTIN=10%
PUSHAL FOOL_CNV_DESC
PUSHAL POOL_SIZE

CALLS ¥2y6T0TSSCVT_L_TI
PUSHAL POOL_OUTPUT

CALLS #1»G"LIBSPUT_OUTPUT
MULLZ2 #3000y MIN_POOL

NOTE:

CMFL POOL_SIZEsMIN_POOL
BLSS o%

$HIBER._S

RET

$BRDCST._S MSGBUF=MESSAGE
$HIBER_S

RET

+«WORID “M<RB

RET

+END FPOOLTENMF



+TITLE POOLCONTROL Controls Pool monitor from POOLMONIT

-

s
fExternal sumbols
§F

w $PRCDEF
$PCBDEF
+ Prodram to control the ool monitore. A surrocess is created

(change to detached later) to run the imadge everuy S5 secssy
comraring the value of variable ool to 2 calculsted vzlue.
If the size of rPool is too lowr 2 messadge will be disrlaved
to a3l1l1 users.

- g N gy W gy

.PSECT DATAsNOEXE

IMAGE ¢ +ASCID /POOLMON.EXE/ fPool monitor imadge
NAME +ASCID /Pool_Monitor/ sName of subrrocess
BASEFPRI

+«LONG 4 #Subrrocess baserri
STATUS: .LONG PRC$M_HIBER , sHibernate fladg
FIDS: «LONG O #Pid of subrFrrocess

4

sArduments for scheduled wakeus
H

DELTAZ +ASCID /0 00:00:035.00/ #Scheduling interval
TIME: +BLKQ 1 sConversion storade
MESSAGE
+ASCID /7Pool monitor is running/ FSuccess messade
4
¥y Code
+FSECT CODEsNOWRTsEXEsSHR
+ENTRY FOOLMONCTRL ML
$SBINTIM_S TIMBUF=DELTA, -
TIMADR=TIME sConvert offset time
BLEBC RO»10% ‘ #Checlk status
$CREFRC_S PIDADR=FPIDs IMAGE=IMAGE y —
' PRCNAM=NAME y BASFRI=#%#BASEFRIy—
STSFLG=STATUS fCreazte the monitor
BLBC RO+10% fCheck status
$SCHDUWK__S FIDADR=FIDsDAYTIHM=TIME -
REPTIM=TIME fSchedule wakeurs
BLEBC ROs10% sCheck status
FUSHAL MESSAGE
CalLlLs #16GTLIBSPUT_OUTPUT rDisrlag success
BLEBC ROy10% sCheck status
RET '
10%:
FUSHL RO tGet on stack
cALLS #1yGTLIB$STOP sBomb with messadges
+END FPOOLMONCTRL
3



+TITLE GETPCBTMP Use'ssstem values to get PCE

L L]

External sumbols

&j $FPCBDEF
$IODEF
+PSECT DATAsNOEXE
TERM: «ASCID /SYSSOUTFUT/ fOutrut for messades
CHAN? +WORD O sChannel storade
PID_DESCS’ ' '
+WORD 8 !Descrirtor for conversion
+BYTE 14,51
+ADDRESS PID_INPUT
FID_INPUT:?
+BLKB 8 $¢Storade for PID ineut
PID_VAL
«LONG o] fStoradge for conversion
PROMFT

+ASCII /Enter PID of srocess! /

FROMPT_LEN=.—-PROMPT

# 00K K K K 3K 3K K 3K KK K K K K K K K K K KK KK K K K 3 K30 0 35 3 3K 8008 0 76 20 200808 BB BOK BOK K KK KKK KK K #
tVazlues for FPCB conversions
4
FCB..VAL.:

+LONG 0o
FCB_OUTPUT?:

«WORD STRING_LEN + B

+BYTE 1451

+« ADDRESS STRING
STRING?

+ASCII /Address of PCB ist /
STRING_LEN=.—-STRING
FCE_ASCII?

« BLKB 8
PCB_CNV_DESC: :
+WORD 8
+BYTE 14y1
+ADDRESS FCB_ASCII

ISTAT:? +« BLKQ@ 1
ARGS $ +LONG 1
+ ADDRESS PID_ VAL



w W

2%

10%2

C

Code

+PSECT

+ENTRY GETPCBTMPy

CODE y NOWRT » SHR y EXE
ML

$ASSIGN_S DEVNAM=TERMs -
CHAN=CHAN $Get I/0 channel
$QI0W_S CHAN=CHAN>» -
FUNC=#%#I0%_READPROMFT, -~
IOSB=ISTAT: -
FP1=FPID_INPUTsP2=%8, -
PS=#PROMPTsP&=#PROMPT_LEN
BLEBS ROs1% s
PUSHL RO
CALLS #1GTLIBSSTOF
RET
MOVW ISTAT+2PID_DESC
PUSHAL PID_VAL
PUSHAL  FID_DESC
calLlLs F#2y6T0TSSCVUT_TZ_L
BLBS RO+2%
PUSHL RO
CALLS #1+GTLIBSSTOF
RET
CLRL FCB._ VAL
$CHMKRNL_.S ' ROUTIN=10%y ARGLST=aARGS
BLEBS ROsS%
PUSHL RO
CalLLS #1+sGTLIBS$STOP
RET
FUSHAL PCB..CNV_DESC
FUSHAL PCB_VAL
CALLS #2+s6GTOTSSCVUT_L_TZ
PUSHAL PCEB_OUTPUT
CALLS #1+sGTLIBSFUT_OUTPUT
RET
+WORD “"M<R2sR3IyR4>
sElevate IFL
#Get PID from list
$Get PCB address
sMove to location
#Allow interruerts
RET
+END GETFCBTMP



Frodram name!

.

Author?

Function?
Privileses:
fnputt
Outruts?

Side effects?
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*********************************X***********X*****************#**1

DMPPCBTMP

Phil Lovecchio

Senior Educational Srecialist

Didital Ecuirment Corroration

Rolling Meadows Training Facility

List out contents of PCB and JIB for PTOCEeSS
CMKRNL

None

Contents of PCB and JIE

None as known

****************#*************************************************#

+TITLE DMPFCBTMP List contents of PCB and JIE

« LIBRARY

/MAR$EXTRAI:MACROLIB/

+FPSECT DATA'NOEXEsyWRTy»NOSHR
sProdram to list out the contents of the PCB and JIB. Note the
ruse of conversion and run—-time library outeut routines.
?*#******************t*************************************t***

4
tExternal sumbols

-

t 4
TERM: +ASCID /SYS$OUTPUT/ : FOutrut for messades

. $PCBDEF
$ JIBDEF
$I0DEF
t 4
] Storage for PID
CHAN? +WORD L4
FID_DESC:?
+«WORD 8
+BYTE 14,1
+ADDRESS
PID_INPUT:
+BLKB 8
FPID_VAL S
+LONG o]
PROMPT S

rChannel storade

fDescrirtor for conversion
PID_INFUT

srStorade for PID input‘

#Storadge for conversion

+ASCII ZEnter FPID of srocesst /

FROMPT_LEN=.-PROMPT

rGenerate values for PCB address

’
CB_VALUES:

srStoradge for PCB vzalues

+« BLKB PCB$K_LENGTH

*CrZASC_DESC:

+ WORD 8
+«BYTE 1451
«ADDRESS

*CB_ASC_VALUE?S
+« BLKB 8

sDescrirtor for PCB values

FSize eight butes max

FTure=text Class=scalar
PCB_ASC_VALUE

sDestination for conversion



3**********t***************t*#******************t#***t#**********-

JIB_VALUES:

+«BLKE JIBSK_LENGTH

JIB-ASC-DESC'
k) +«WORD 8

+BYTE 14,1

+ADDRESS JIB_ASC_VALUE
JIB_ASC_UALUE.

+«BLKB 8
:*****X****t************X*******tt*****
FCB_VAL? -

"« LONG
JIB_VAL?

<LONG

$Storage for JIB values
#sDescrirtor for JIB values
$Ture=text Class=scalar

#Destination for conversion

*************i****ﬂ*******t*

§Binarw value of PCB addresc

$Binarvy value of JIB addres<

1********************x**********X*X****X********************X******ﬁ

PCB_OUTPUT:

+«WORD PCB_LEN + 8

«BYTE 14,1

+ADDRESS STRING1
STRING1:

+ASCII /Address of PCB is: /7

FCB_LEN=.-STRING1
FPCB_ASCII:

+BLKB 8
PCB_CNV_DESC? .
.WORD 8
+BYTE 1451
+ADDRESS PCB_ASCII

#$Descrirtor for outrut strir
sLendth is header plus 8
sTure=text Class=scalar

fHeader for PCB address outs
*ASCII PCB address
sConversion descristor

sMaximum of ten characters
$ Ture=text Class=scalar

7 2K KKK KK K 0K K K K K 0K KK o 3K 3 K 3K 3K K 3 K KK 0K K 33K 3 3K K 3K 3838 3K 3 3 00 3K K 3 K K K K KK 3K KKK %

a

v?;jerate same values for JIB address

-

JIB_OUTPUT:

+«WORD JIB_LEN + 8

+BYTE 1451

+«ADDRESS STRING2
STRING2:

+ASCII /Address of JIB is! /

JIB_LEN=.—-STRING2
JIB_ASCII:

+«BLKB 8
JIB_CNV_DESC:
+« WORD 8
+BYTE 14,1
+ADDRESS JIB_ASCII

STRING3:
+ASCID /Contents of PCB/
STRINGA:

+ASCID /Contents of JIB/
ARGS 3 +LONG 1

+ADDRESS PID_VAL
ISTAT: +BLKQ 1

Descrirtor for JIB outrut
tLength is header rlus 8
FTure=text Class=scalar

sHeader for JIB outsut

fASCII JIB address
sConversion descristor

?Ture=text Class=scalar

?Header for PCB outrut

$Header for JIB outrut
sArg list for kernel mode
sFor converted PID

# IOSE for QI0

r***************#**************#**************X#********************

«PSECT CODEyEXEyNOWRTsSHR
+ENTRY DMPPCBTMP» TML>

. $ASSIGN_S DEVNAM=TERM»

@ | CHAN=CHAN
CHECK_STATUS :
$QI0W_S CHAN=CHANs -

FUNC=%#I0% _READFROMFT,» -

I0OSB=ISTATy

sGet I/70 channel

sFPromet for PID

P1=PID_INFUTyP2=%8y -
FS=#PROMPT »P4&=#PROMPT_LEN
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6% 3

10%:

Lo LI TY

CHECK_STATUS

MOV ISTAT+2yPID_DESC tExact lendgth PID
PUSHAL PID_VAL

PUSHAL FPID_DESC

CALLS #2,6G70TSSCVT_TZ_L #sConvert to binaru
CHECK_STATUS
CLRL PCB_VAL
CLRL JIB_VaAL
$CMKRNL S ROUTIN=10%,»-

ARGLST=ARGS tChandge mode with arsdgs
PUSHAL PCB_CNV_DESC #Descrirtor for conversion
PUSHAL PCB._VAL #Value to be converted
CALLS #2:6GTOTSSCVT_L_TZ tConvert hex to ASCII
DISPLAY PCB_OUTPUT #0utrut for PCB address

autoincrement to convert and disrlag PCB values

MOVL SPCBSK_LENGTH/4yR3 sCounter for disrlaus
MOVAL PCB_VALUESsR2 fPCB value address
DISFPLAY STRING3 sDescrirtor of value
FPUSHAL PCB_ASC._DESC tDescrirtor for value
FUSHAL (R2>+ rGet next value

CALLS #2sGTOTSSCVT.L_TZ $Convert to ASCII
DISPLAY PCB_ASC_DESC

SOBGTR R3s5% tDone 7 3 if saor nNnow JIB

the same for the JIB

FUSHAL JIB_CNV_DESC sDescrirtor for conversion
FPUSHAL JIB_VAL *Value to be converted
CALLS #26GT0TSSCVT_L_TZ tConvert hex to ASCII

DISFLAY JIB_OUTPUT

autoincrement to convert and disrlag JIB values

MOVL FIJIB$SK_LENGTH/4¢R3 #+Same as for PCEB wvalues
MOVAL JIB_VALUESR2

DISPLAY STRING4

PUSHAL JIB_ASC_DESC

PUSHAL (R2)+

CAaLLS E26TO0TSSCVT_L_TZ

DISPLAY JIB_ASC_DESC

SOBGTR R3s6%

RET tAll done

+WORD o) fNull entry mask
#IFPL to sonch

+Get FPID value

sUse PID to dZet PCB
sMove into location
fGet JIB address

Use sizes of PCB and JIB to'set contents

MOVC3 $PCB values

MOVC3 #JIB wvalues

| , -1 ¥Set IPL down adain
MOVL £#5S5¢$ _NORMAL # RO sNormal status

RET iBack to main code

S AT NMDDMADTMMD
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THURSDAY

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

Solutions: [INTERNALS.THURSDAY JMWHATTEMP.MAR (template)
[INTERNALS.THURSDAY JMWHAT.MAR (complete)

Program that "causes™ MWAIT for mailbox writes is
in [INTERNALS.THURSDAY]:
MAILS.FOR

Write a privileged program to delete a process that is
in MWAIT state (if possible). Also, have the program check
to make sure that the process is REALLY in MWAIT.

Solutions: . [INTERNALS.THURSDAYIMWAITTEMP.MAR (template)
[INTERNALS .THURSDAYIMWAITKILL.MAR (complete)

(You may wish to run MAILS, then MWHAT, then MWAITKILL)

Write a privileged program to get a PCB address using the
system subroutine EXE$NAMPID. You will find the routine

in the module SYSPCTRL in your listings. Note the required
arguments. The difference in this 1lab is that there is no
template. Try writing this code from scratch.

Solutions: [INTERNALS.THURSDAY]PCBTEMP2.MAR (template)
[INTERNALS.THURSDAYIGETPCB2.MAR (complete)

Write a privileged program to dump out the contents of your
working set list entries (WSLEs); and also to dump out
the actual PFNs that are currently in use by your process.

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

Solution: [INTERNALS.THURSDAY JWSLIST.MAR



*****#*********t*#*****X******#**t*****x************X*X****#******X

Frodram name! mwhattear 12715782 V 1.0

C

Author! Bruce Ellis
» Frinciral Educational Srecialist
Digital Eeuirpment Corroration
Santa Clara Training Facility

Fdnctiont Determine,uhat MUWAIT state 3 process is in.
Privieses recuired: CMKRNL

InrFuts? FID

Outruts? None p

Side effectst? Norne known of currentlu.

(If vou find any let me know!)

Modifications! Fhil Lovecchio 2/714/83
4/18/83
Added missing error mescades
Fut prorer labeling for movement to
error routine (if rprocess is not in MWAIT)

****#*****#***X****#**********************************************

s O e TOT e et sen SIS g ek S gy MR g R g BT g e PP s e W g W gy e g, e

+title mwhattems
s***#*X*****************k*****i***X**#****X****X********************
i Macro Definitions
7 KRR AR RO KK KOK KKK NOK KKK KKK K KKK KK 30K KK KKK KK KK 0K KKK KKK KOk KK KK KKK KK K

«macro check.status Tlab

blbs r0slab tError?

Fushl ro +Yess then return error status

calls $lyg”1libdsignal + and abort if severe error
lzb! jotherwise carre on

sendm check_status
y****#*********#**x******X**X**t****#*******X*******X**#************
H Define Sustem sumbols
,*xxx*xx*x**x**tx**xx*xxxx*xxxxx*xx*xxx*xx*xxxtt**x**xxxx*xx*xxxxx*x

$dscdef tlescrirtor

$rcbdef iFrocess Control Block (software)

$rsndef

,***x#******x****t**x***x#*x*x*x*xxx*x**x*xxm*xx*x***#*x*txxx*x#x***
i Define symbols
,*****xx***x*x*x*xx*xxx*x*xx***xxxx**#xxx**x**x**#******x***x*x**tx*
max_FID_.length=8
status_loc=4
:*****************************#X***X*****X****#*****#********#******
H Non-shareable data
'x**xx**xx*x*xxxxxxxwx*x*x*x*xx***xxx#xx**xx*x*x*#xxx***x**x***x****
gﬁj «rsect Scratch ricrnoexerwrt
gerror-not. _mwasit!
+a3scid /The process is not in MWAITS? or is not im a fixable MWAIT/
rromrt.for_rid! iFrompt to user terminal
+8scid /Flease enter FID! /



FID_desc?

'word max.PID_lendgth tAscii string descrirtor used to
Q_) .bute dsc$k_dture_trdsc$k_class._s istore the Process Id
+3ddress PID.characters
FID.characters! iCharacters used to make ur the FID
«Dlkb max.FID_lendgth
lendth_of_PID? tLongword to hold actual lendth for
blkl 1 { redefinition of descrirtor for FID
PID: «blkl 1 tBinary rerresentation of PID
mwhat.args!
olqng i
«address mwhat_status

mwhat_status? b1kl 1
,xx*x**x***xxx***x***xxx*xxx**xx***xx*x***x*xx*x*tx*xxxxmtxx**xxxxx*
¥ Assume that resource wait suymbols are valid.
RESSESSESEFISSIP OISO EI PRSP PP303¢3038 3080008380008 883828804831
ASSUME RSN$_ASTWAIT EG
ASSUME RSN$_MAILBOX EQ
ASSUME RSN$_NPDYNMEM EQ
ASSUME RSN$_FGFILE EQ
ASSUME RSN$_PGDYNMEM EQ
ASSUME KRSN$_BRKTHRU EQ
ASSUME RSN$_.IACLOCK EQ
ASSUME RSN$.JQUOTA EQ
K 00K KKK KK KR R KOKOK KKK KK KKK KKK KKK KOK KKK KOK K ROR KK R KRR KKK K KRR KKK KR KKKk
1 Set ur rointers to messades describing the mwait state.
[RE2SCPSEPSEEIESSEPIOCEIEPEOP TP EI PP E0ECesePeteesttstssdsstessedss

uzkj_messaSez
' «address mwaitomute

«38dress mwait_astwait

+3ddress mwait.masilbox

«3ddress mwaitonrdenmem

+address mwait_rgfile

+a3ddress muwait_rddunmem

.address . mwait_brkthru

satddress mwait_.iaclochk

+a3ddress mwait_Jauotsa
mwait_.mutexd

+ascid /The rrocess is waiting on a8 mutex./
mwait.astuwait?

+3scid /The srocess is in AST wait. (Waiting for sustem or/-

/ srecial kernal AST)Y/

s IR 4 N N (8 W

mwait_mailboxi ,

.2scid /The rrocess is waiting because mailbox is full./
mwait_nrdurnmem?

+ascid /The rrocess is waitindg because of Non-raded Dunamic Memorus./
mwait_rdfile!l ‘

.3scid  /The rrocess is waiting because Fade File is Full./
mwait_rddunmen:

.26cid /The rrocess is waiting because. of Paged Dynamic Memoru./
mwait.brkthruy?

.8scid /The frocess is waiting because of Breakthroudh. /-

P /{wait for broadcast)/

m&_}t_iaclock:

.ascid /The rrocess is uwaiting because of Imasdge Activation Lock./
mwait_Jeuota? ‘

.3scid /The srocess is waiting because Job Fooled Quota./



********x*ttxx*#******X**tt**t*X**X****Xt********X#******#**x**x**x
User mode code

r{h/t#*t***#t**x**x**tt*******#x*#***#*****t****X*#t***t*******x***t
+Fsect mwhattemr_code eicrexershrrnouwrt

’ﬂ.

«entry muhattemr: ML
clrl mwhat_status tAssume it is waiting on 3 mutex.
rushal length_of_PID tPromet user for
rushal erompt_for_rid i the process ID A
rushal PlD_desc iand read it into an ascii descrirtor
calls $Ir8"libsdget _input H ‘
check status tCheck to make sure that it was received
movw length._.of_ PID:PID desc +Update the length in the descrirtor
rpushal PID tLoad the binary Process Id
rushal FID_desc + as converted from the ascii
calls $2rd"otssovi_tz_1 ¢+ descrirtor reresentation
check_status tConversin 0, K. 7
$cmkrnl_s routin=take_care_of_rcbrardlst=mwhat_arss
check_status fwait mode
tstl mwnat_.status ils the process really waiting on
blss not_in._mwait i 2 mutex?
(R 2200200220023 00280533¢838¢0 8880883 ¢ 008888880 800¢0088 8808228808383
FEXRXKKXK If ot mutex wait stater then find out what state it is in.
7 K RKKOROK KoK KKK KK K K KK KK K K KKK KK KKK KOK 30K 0K KKK KK K 3K K 3K 3K 3K K KK 3K 3K 2K K 2K 3K 3K ok 3K 3K 3K ok K K XK
movl mwhat_statusrré iré is index into messade
cmel ¥rsné$_Jauotarré iMwhat tyre out of rande?
blss not.irn_muwait v t+The Frocess is not in mwait state
ig.mutes: XXX temrorary until code zdded for mutex ture
. movl what_messagelrélsré ré roints to rrorer messsade text.
(_J Fushl ré iNow disrlay which mwait state it is
calls $lsd”libérut_outrut i oine
exitsl ret 1All done.
rot_in_mwait:?
rushizl error-not_mwait illisrlay error messade
calls ¥$¥lsg8”1libérut _outrut H
brb exit
¥ See ua later 3lligator!



L2 222232822323 20233833333 33230323282022223233233 8333883823883 83833¢33338 ¢

L " Kernel mode code
o PR KOK KK 0K K 3K OK KK K 3K KK 3K KK K K KKK KKK 0K K K K KK KK K 0K KK K K 0K 0K 3K 0K K K K K K K K K K

.

| —
Recommended corrections to slorpiness!?
1) Make sure irld$._sunch code in Phwsical Memory
2) Check FID seauence number for validity

MR AP M g, R ) R g, e

Recommended rpolish ! add code for process name.

«entry  take_care.of_rcbrs"mir3> iscmkrnl should save r4 for us.
«enable lsb

sAddress of ard list for MWAIT rezson
jAssume 311 1s well

1Get PCEB vector index from FID
1Block access to scheduler’s datz
sFID index too large®

i Yesy return error.

1Get base of FCB vector.

iGet PCE addressy using FID index.
1Is it the Null srocess?

» Yesy return error.

+Is it Swarrer process?

# Yessy return error

1Got EFWM which has MWAIT reason

¥

104 iSet irl back to normal
N\ retl iBack to user mode
non_existant.rrocess?
wovl ¥sst_nonexerrsrl tNon-existent erocess
brb 10% iReturn error status
eng mwhattemr



FRRKKKAKAOK KKK KKK KKK KRR KKK KR KKK KKK KKK KK KKK KKK IR KR KKK KRR KKK KKK KK KK

Frodram name:? mwaittear 12715782 V 1.0

C

author? Bruce Ellis
Princiral Educational Srecizlist
Digital Ecuirment Corroration
Santa Clara Training Facility

Fuﬁction: Delete @ process in MWAIT state
(When possiblel)

Frivieges reauired: CMKRNL

e T oy e S gy g W o W g W g,

Inruts? FID
Qutruts? None
Side effects? None known of currently,

(If gvou find any let me know!)

Modified: Fhil Lovecchio June 2 1983
Added $STATEDEF definitions to chechk
and see if process is REALLY in MWAIT
before killing it

*t**#***************X****X#*X**#*******t*X**********X*I***X***X**X*

A TRV TSR LR O L I LIRS P

+title mwaittems
;***X**X***&*********X*******X***X****X**Xt******X*X******X*t***#***
Macro Definitions
F KRR RORRROORRKE R KRR KRR KRR KKK KK KKK KRR KKK KRR R KRR KRR KKK KKK KKK KKK

L 13

+macro check.status 7?lab :
blbs rO0rlab sError?
Frushl r0 tYesy then return error status
calls $#lsd”1libdsignal i and abort if severe error
lab: fotherwise carrw on
eeNGOm check.status
7 KRR ORORRROKR KA OROROR KRR OK K OK KK 0K 0K KKK RO IO 0K SO K KRR ROk Rk K KKK
’ Ilefine Sustem sumbols
nX*#*X****X*X***************X********#*****************X************
$dscdef tlescrirtor
$rchdef $Frocess Control Block (software)
¢statedef 1Scheduler state definitions

;********************#***X***********************#***********X***X**
H Define Sustem sumbols
IRRR 80003 FPEELPOBEEE0 2038000838333 83 03338803083 ¢30¢0030 8083 E 9T
maxi_FPID_ lendgth=8
# HORRHOR R RO KKK KKK KR RKKOK K K K KKK K 0K 3K KK OKOK KO I0K0K K OO KoKk ko ok ok ok ok
¥ Nor-shareable datsa
FRRARREROR KRR KK AORE KKK KK K AOR KKK KRR K KK KKK AOKOK KO R K Kk Kk R0k ok oRok ok ok K okok ok ok k
+Fsect Scratch ricrnoederurt
exror codet
«8scid /The rrocess is NOT in MWAIT state 11/

it for_sid! iFromrt to user terminal
«a3scid /Please enter PID: /
FIl.desc!
sword mexFID.lendth fAascii strindg descrirtor used to
+bute dsc$hk.dture_trdscéhk.class_s istore the Process Id

+3ddress FID_characters



- .. S e e e A v e e . wdP R S

P;D:characters:

+Dlkb max.Flli_length
lemgth.of _FID!

+Dlk1l 1
PID? eDlkl 1

DAL - . o A S A A ar e 4 & wSe e R e @ e e el T

$Characters used to make ur the FII

iLondgword to hold .asctual length for
i redefinitiorn of descrirtor for PID
tBinary rerresentation of PID

2232230000 308023003 002230230923 ¢20203000330202328002¢3¢83083¢233¢8283833¢2¢3¢283F

i User mode code

RS0 0222 3323033823223 338033382303 0232033223¢3388338323°333333323338283¢837

+Psect mniowasit_code
entry mwaittemersy “mi
rushal length_.of.FID
pushal rromrt_for_.rid
rushal FlD._desc

calls #3ye8"1libsdet  inrut
check_.status

movw length_of _FIDyFID_desc
rushal FID

rushal Fll_desc

calls $2sd"otsbovti_t=_1

check.status
tcmkrnl_os
check_status
CmPW $50rr8
teal no-mwait
$delrro.s ridadr=FID
check_status

P ret
nb_dwait?
rushal error.code
calls $lyg”1ibsbrut_outrut
ret

routin=take_care_of_schb

Ppicrexershrryniowrt

iPromet user for

i the process ID

iand read it into an ascii descrirtor
]

iCheck to make sure that it was received
tUrdate the length in the descrirtor
tLosd the binary Frocess Id

¢ as converted from the ascii
i descrirtor reresentation
iConversin 0., K. 7

iReset bit to disable
twait mode

*error' code is in r8

Resource
1See if

illeliver an AST to rerun the MWAIT code
sshould abort MWAIT and let delete AST

tError messade
tAnd disrlay it
tbe delivered to rrocess (Bue Rue)



L. e it
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9*##*****X********X********t******#*******#*****X*#*********X*******

;&T) Kernal mode code
7 X **************X******#**X*****t*X#****XX*#*************X*#****X**
i

Recommended corrections to slorriness! :
1) Make sure irl$_sunch code in Phuysical Memory
2) Check PID seaquence number for validity

- Recdommended rolish ! add code for rrocess name.

“r W W gy e

.entry take-cére-of_Pcbv“m{} +$cakrnl should save r4 for us.
«enzble lsb

fFAssume 31l is well

iGet FCB vector index from PID
tSunchronize with the scheduler Dlats Rase
tPID index too large?

7 Yesy returmn error,

1Get base of PCR vector.

1Get PCR addresss using PID inde:.
iIs it the Null rrocess?

t Yesy return error.

ils it Suarrer process?

i Yessy return error

tSee if process is in MWAIT

iTo error routine

6ot FCE set NO

;oo sresource wait mode
1&.# setirl #0 1Set irl back to normal
ret iBack to user mode
non-existant.rrocess?
movl $ssé_nonexrryr0 iNorn-existent srocess
brb 10¢ tReturn error status
not_in_mwait!
movl #5018 yDumms error code (Chechk in main code)
trb 10% tReturn with "error" status
«end mwaittems
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+TITLE WSLIST

Frogram to list out WS entries and valid FFNs for
8 FrOcess

- W g

$PCBIEF

$PHDDEF

$PTEDEF

$WUSLDEF

+PSECT DATA FPICyNOEXEyLONG
CONTROL: .

«ASCID ‘Wsle !XL SVAFTE !XL FFN XL PTE IXLi/
term? +ASCID /SYS$OUTPUT/
term_chan?

blhkw 1
rid_srom!

eascii £10-<13>/PID7 /

Frid_rroml=.-rid_Pprom

FTOmMFEMS
+blkl 1
Fromrnl
bBlkl 1
FTroc: «blkb 20
eroca?  Jbllw 1
«bute 1441
«a2ddress Froc
stat? sDllkw 4
o/ pbuf?
out_bufln=80
«long out.bufln
+3ddress 10¢%
10%: +blkl out_bufln
datz.l? .address db_1
. +3ddress de.1
db_1? -
pidg? +long 0
ardgs +long 2
+long 0
«lond 0
rentd slong 0

usle! +blll 1024
svarte! +blikl 1024
rrfnm! «blhkl 1024

de_1:
code_1¢ '
+«3ddress cb_1 ,
+a8ddress ce.l
+macro check_.stat T?lab
blbs rOslab
rushl r0
calls #1s,2"1ib%$stor

labi
N sendm check_stat
7 R AKX R KOKIOKOK KKK KK K KK K 30K K 50K KK K KKK 30K 3K K KK K 308K 0K 30K 30Kk 30K KKK KK K KK XK K Kk K K

a

H

20K RO RO AOK R OR AR RK KRR KROKOK KK KK KK KKK KKK KKK KK K0k KKK KKK KORKOOR KKK KR K ¥

«+#sect code ricrshrenowrts lons
«entry wslist s"mir2sr3vrdrrSeréds
$¢a3ssidn.s devrnam=termrschanz=term_chan

—_l — A s



$aiow.s chan=£erm-ehansfunc=#io$-régdﬁfoﬁpf};
rl=procre2=%#20rrd=prromrnsré=rromrnlys-

o e ALK s A AL 4 SN i A e e am o e . _ e e

iosb=ctat
check.stat
movw stat+2sProcd

Q_j rushal eid

rushaa procd
calls $2+sd"otsscvi_tz.1
$lhuwset_s inadr=data.l
check_stat
$lkuset_s inadr=code.1l
check.stat
$cmkrnl_s routin=wsl_rfn
check.stat
moval wslerr2
moval svartersrrd
moveal prfrisr4
clrl TS

tur_out!
movab out_bufsré
extzv 7320+ (14) 19
$fao_s controls(ré)s(ré&ds(r2)s(r3)s(r4)sr?
check._.stat
rushaa (ré)
calls $¥lyg"libsrut_outrut

tstl (r2)+

tstl (r3)+4

tstl (r4)+

sobdtr rontrtur.out
ret

EAIN S 222202026005 230022390028¢2 2200020082022 05285208083283838¢%:

¥ Kernal mode code
7 2K KKK KK KKK AOK K 0K KKK KK KKK K KR OK KRR KRR K RO X K KKK K KRR KKK KKKk ROk kK

cb.1t
sentry wslorfo v"mdr2yr3rrd4rrSrrdrr7yr8erPeyri10y il
setirl #irl$_sench
tstl #id
beal S0%
ClmFwWw ridrsché$dgl _swrrid
beal 30%

40% 3 cvtwl ridrré
cClmEw rérschédl. maxrpix
betru 65%
movl @Gsché$dgl _rebveclrélyrs
cmel rdr¥schédl_nullrchb
bnea 50%

30%1¢ movawl #ss$. rionexerrerl
ret

63% % movzwl #ssé_nomorerrocrrl
ret

30%: clrl rent
moval svarterrlQ
moval rrfrnyrll
moval welerr?
movl rcbdl_rhd(rd4)yr3

i/) movzuwl Fhd$w_wslist(rS)sr?
movawl rFhd$w_wslast(rd)sré

mar_loor?
movil (rS)Lr7239r2

blbe r2snotvalid
meol wn2.fnDYL



movl
extav
movl
inel

notvalid?

done!

ce_l?

aoblea

setirl
ret

+end

~
. - - . -—

r8y (r10)+
$rtesv_pfrnréctess_epfnryrBrr

rOs(rild+
ront

rérr7ymar._lo0PF

0

wslist

© e et G A bt e 2o e



SYSTEM MECHANISMS

OBJECTIVES

, : * describe how various VAX/VMS protection,
7communication, 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) IDSM Chapters 6,10
Architecture Handbook Chapter 12
Hardware Handbook Chapter 12



ENTRY PATHS INTO THE

VMS KERNEL
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P
glEypses TPL

Transiation - not - Valid

Fault ;smf I \

Memory
Management

e Page Fault

(Page Fault)

pL &

T

;
TEL A Handler
vy 7
»}u [ G

@ Rescheduler

Rescheduling
Software Interrupt

T4

7

Hardware Clock
interrupt

TPL 2
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1/0 Subsystem
® Device Drivers

Process and Time Management

® Clock and Timer Service

External Device
Hardware Interrupts

s

:

Device Driver
Fork Processing
Software interrupts

o
£

® Post-
processing
routines

I/0 Postprocessing
Software Interrupt

iz
~ £

Ay S A
il i

[ {

Y

AST Delivery
Software interrupt

N\

v
:

caf T
£ & S
Software Timer
interrupt
Tee 7
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15 8 7 6 5 4 3 2

NOT USED

DECIMAL OVERFLOW TRAP ENABLE ——-j
FLOATING UNDERFLOW TRAP ENABLE

INTEGER OVERFLOW TRAP ENABLE
TRACE TRAP ENABLE
NEGATIVE CONDITION CODE
ZERO CONDITION CODE

OVERFLOW CONDITION CODE

CARRY (BORROW) CONDITION CODE




Processor Status Longword
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'z p? f:}} T Plm ( «;f PEDOE ) “we A2z
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i
§

i
31 20 ¥V 16 15 o}

PROCESSOR STATUS WORD

‘A ‘Al -l L1 1

I t— INTERRUPT PRIORITY LEVEL

PREVIOUS ACCESS MODE

CURRENT ACCESS MODE

EXECUTING ON THE INTERRUPT STACK
INSTRUCTION FIRST PART DONE
TRACE PENDING

COMPATABILITY MODE
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ACCESS MODE TRANSITIONS
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The REI Instruction

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

1.

7.
8.

Decreasing the access mode value (to a more privileged
access mode). (This is a comparison of the current mode

fielis)of both the present PSL and the saved PSL on the
stack.

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 @.

Leaving the processor at elevated IPL (IPL > ¢) 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<29:28> or
PSL<21>. ’ _

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

1.
2.
3.

4.

The first-part-done bit must be clear.
The interrupt stack bit must be clear.

All three atithmeticotrap enables (Dv, IV, and FU) must
be clear.

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

-35=



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

1.

2.

3.

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

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

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

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.
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HARDWARE/SOFTWARE INTERRUPTS AND THE SCB %jps/ea-
. Pl et

L TT 4
P fad o fd
2 A oo

s "@g’d’ 4
£
[
S

s P
PRS_SCBB

€0 ﬁgﬁéﬁgf’ -
/ Exceptions B

v 5;@;255; Z’f‘f‘ {:;;Mi
Processor Faults

Software Interrupts

Clock _and Console

1
o kY
onEL -
!
{
! - :: SCB$GL__BASE
N s o R
ILEXE LB Ll
O vsrisd addresS
&8 7ie ":lcr;}

Device Interrupts

System Control Block
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INVOKING SYSTEM CODE

EVENT =ssp TABLE smmp EXECUTED CODE

[ ]
[ ]
[ ]
POINTER TO
o —— | PAcepAwT
CODE
o INTERRUPT ' POINTER TO :
W, —lp SCHEDULER B scHepuLER ‘
X CODE I8  cooe
[ ]
, [ ]
T PL VSed X Tochy *
/e Scf
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HARDWARE INTERRUPTS AND IPL

,
o & 4

PR, - -
Ao A S . o
o s Chee T 03

s G B e @

Dirpyesr”

FUNCTION

VALUE
(decimal)

NAME

Block all Interrupts
| Clock Interrupts
Device Interrupts
Driver Fork LeQels

31

24
20-23
8-11

IPL$_POWER
IPL$_HWCLK

|ucBsB_DIPL*
UCBS$B_FIPL*

* Offset into Device's Unit Control Block

g N BUS

gy

g s 1

; ~ ,

s H S i
H e

S 5{ ; e

" s s P EETEEANS ot
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SOFTWARE INTERRUPTS AND ,IPL

{f;: step T ¢
IPL USE
15-12 Unused
11 IPL=11 Fork Dispatching
10 (IPL=10 Fork Dispatching)
2] (IPL=9 Fork Dispatching)
8 IPL=8 Fork Dispatching
7 Software Timer Service Routine
6 IPL=6 Fork Dispatching
5 Used to Enter XDELTA
4 1/0 Post Processing
3 Rescheduling Interrupt
2 AST Delivery Interrupt
1. Unused ,
& Protesg CondeX7

-39-
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gy ceptt
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TWO TYPES OF PRIORITY

IPL
3 1 S g i

reéuested by
hafdware

16

15

o

r/’

{

ﬂ&%g

TS
f{‘(?e.-r" -+

rpl= ¢ Con

Gee o flaned

Hardware
Maintained

Software
Maintained

P | L
e bd e 2k
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S PL

_,J"31

16

Real time
process

15

Normal
process




BLOCKING OTHER INTERRUPTS

: RAISEIPL TO
WHAT TO BLOCK (decimal) NAME
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 TP Y. TromeR
Structures
- Delivery of ASTs tp 7 2 IPL$_ASTDEL
(Prevent Process -
Deletion)

* Offset into Device's Unit Control Block
IPLETimap —  Tavekey Selvrece T ey TSE f”’”m;wﬁ?‘j

. 2 I . =
i J el Teoos L P PR S R Y e
S \5; AR e Ty ‘Lﬁg.« 5 S hegl 1650 EARr A LEE T
L
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SOFTWARE INTERRUPT REQUESTS

31 4 3 0

IGNORED REQUEST

PR$ _SIRR Software Interrupt Request Register
. (Write Only)

31 16 15 1

PENDING SOFTWARE INTERRUPTS
F(E;DyCyB A1 9,8,7,6,5,4,3,;2,1

NOZ O

mMBZ

PR$_SISR" Software Interrupt Summary Register-
(Read/Write)

42~




Commonly Used System Macros

IPL Control Macros

«MACRO

«ENDM

«MACRO

- ENDM

.MACRO

« ENDM

.MACRO

« ENDM

SETIPL IPL

.IF NB IPL

MTPR  IPL,S“#PR$_IPL
WIFF

MTPR ~ #31,S"#PR$_IPL
.ENDC

SETIPL

DSBINT IPL,DST

.IF B DST

MFPR  S"“$PR$_IPL,-(SP)
.1FF

MFPR  S"4PR$_IPL,DST
.ENDC

IF B IPL

MTPR  #31,S"#PRS_IPL
.IFF

MTPR  IPL,S"#PR$_IPL
.ENDC

DSBINT

ENBINT SRC

.IF B SRC

MTPR (SP)+,S"4#PR$_IPL
.IFF

MTPR  SRC,S"#PR$_IPL
.ENDC |
ENBINT

SOFTINT IPL

MTPR IPL,S"#PRS_SIRR
SOFTINT

-4 3
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PATH TO SYSTEM SERVICES

P1
Space

PO
Space

System Space

4
I I 3 o e Gt
Change
I I Mode Dispatcher
Keenp
System EXESCMODxxxx ::
| Service Vector |
@ 1) Build cailitrame Service Specific
User Program. I SYSS$service :: 2). Check argument. P Procedure
| @ Ly ontiy mask, T
. > CHMi #code &#” .
%;RE'T‘“"“‘” et M S~ @ EXESservice :
offsets
£ pe . entry mask.
[ j } P f : ‘ .
f * ; < process illegal: .
4 - chango mode
: { code .
; j RET

Lovvicet
Common Exit Path:

i B et

v i ¢
! B I Ve TEE R
rem . o
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PO
Space

RETURN FROM SYSTEM SERVICES

P1
Space

User Program

System
Service Vector

SYSSservice ::
entry mask
CHMx scode

~45-

System Space

Change
Mode Dispatcher

EXESCMODxxxx ::

1) Build- calliframe

2) Check argument
list

CASEW

.
offsets

.

.

L[]
process ilfegal:

change mode
codes

Service Specific
Procedure

EXESservice ::

entry mask.
[ ]
L]

/ RET

Common Exit Path
SRVEXIT: /
[ ]

\ RE|




PATH TO RMS

Space | Space | System Space RMS Dispatener
l I Change RMSSDISPATCH:
Mode Dispatcher
CASEW’
l I EXESCMODEXEC :: ’/" .
L]
RMS Service Vector 1) Build Call:Frame @ oftsets
' @ 2) Check Argument, .
svss . List R.
User Program, service :: CASEW 8
| entry mask;.«, . g
° (/‘/ / p L)
o CHM&igcode f offsets
caLLx =] S .
: A e
L J
Common.Exit Path. RMS Service Specitic
Procedure

RMSS$service ::
entry mask e

L] [
RMS Synchronization . o
Routine o o

RET

-46-




RETURN FROM RMS

Space | Space | System Space AMS Drspatoner
Change RMSSDISPATCH:
Mode Dispatcher :
CASEW
I ' EXESCMODEXEC - :
L[]
RMS Service Vector 1) Build CalliFrame olttets
l | 2}Check Argument .
svs . List U
User Program, $service .: CASEW Rse
I entry mask I .
- . CHME scode offsets
. ' 8RB .I .
CALLx '
. JS8
: I |
: @ ®
Common Exit Path. RMS Service Specific
\ l l Procedure
l SRVEXIT:
L]
B - [ ]
{ . 3 ¢ .
] . N RE | RMSSservice ::
l | j entry mask
ﬁMS Synchronization, .
Routine 4
(: ) \ .
_ I l RMSCHK STALL: RET
[ ]
' [ ]
d | :
RET
T 1 £
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PO
Space

User Program:

L)
CALLx
. —

: Qt/

NON-PRIVILEGED SYSTEM SERVICE

e

P1
Space

—' ontry'mask‘

System:
Service Vector

SYSSservice ::

S

JMP Xy

.
L
e

=

System Space

~48-

Service Specific
Procedure

EXESservice ::

entry mask.
[ ]

L
RET




VECTORS
DISPATCHER
PROCEDURES

VECTORS

DISPATCHER

2
; . 2
LA RS N L O R |

PROCEDURES
0=

Vs

- W F e
indrf 8o

Yo weran T

PATH TO USER-WRITTEN SYSTEM SERVICE

SYSTEM
SPACE

PO
SPACE
User Program
.
L]
[}
CALLx
o
[}
.
ENTRY
CHMX. weanTiv
RET i
[
[ J
[
CASE
[]
.
3
otfsets
.
L3
L]
RSB
ENTRY
[3
L]
L]
RET

Change Mode
Dispatcher

EXESCMODxxxx ::
1) Build cali frame
2) Check argument
list -
CASEW
.
°
°
offsets
°
.
)
JSB
process illegat
change mode codes
°
°
°
Common:Exit Path

SRVEXIT :
.
.
.

RE!




PO

SPACE

User Program.

-

SYSTEM
SPACE

Ll ked

i
§

H

i,
N

VECTORS

DISPATCHER

PROCEDURES

ENTRY

N AT

iﬁww
i

Change Mode
Dispatcher

CHMX
RET
.
.
.

CASE
[
.
.
offsets
.

.
.
RSB

ENTRY.
[

- EXESCMODxxxx ::
1) Build callitframe
2) Check argument:

list

CASEW

.

°

.
ofisets

°

)

process iliegal
change mode codes
[
[}
[}
Common Exit Path:

SRVEXIT :
.
°
.




VECTORS

DISPATCHER

®

PROCEDURES

PO
SPACE

User Program

P1
SPACE

.ENTRY
CHMX
RET

.

.

°

JSB A

RSB

SYSTEM
SPACE

CASE
[
[

.
poem OfES QLS
.

-51-

Change Mode
Dispatcher

EXESCMODxxxx ::
1) Build call frame
2) Check argument
list
CASEW
]
[ ]
.
offsets
.
.
]
JS8
process illegal:
change mode codes
.
.
[
Common Exit Path:

SRVEXIT :
.
(]
°
RE!




RETURN FROM USER-WRITTEN SYSTEM SERVICE

PO P1 SYSTEM
SPACE | SPACE | SPACE
User P;ogvram‘ JSB A
. RSB
> CAI:L! Change Mode
. Dispatcher
hd EXESCMODxxxx ::
1) Build call frame
2) l(:her:k argument
ist
CASEW
.
[ ]
[ ]
offsets
[ )
ENTRY’ -
CHMX .
VECTORS RET <@ 458
pd process illegal
. change mode codes
CASE :
N DISPATCHER em:m Con.\mon‘Exit Path
\‘/ ass.. P SRVEXIT :
°
ENTRY .
T .
. RE!
PROCEDURES }~%:
. . ?{; 4 -~
VST vl & SSEpeimel 002
&1 sTHTLS
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Commonly Used System Macros

Argument Probing BMacros , ~
1};'&%%&@& wodl
+MACRO 1IFRD S1Z,ADR,DEST,MODE=$#0

PROBER MODE,SI1Z,ADR

BNEQ DEST
« ENDM IFRD

«.MACRO IFNORD §S1Z,ADR,DEST,MODE=#p
PROBER MODE,SIZ,ADR
BEQL DEST

«ENDM IFNORD

«MACRO IFWRT S1Z,ADR,DEST,MODE=4#¢
PROBEW MODE,SI1Z,ADR
BNEQ DEST

- ENDM IFWRT

k./
«MACRO IFNOWRT SIZ,ADR,DEST,MODE=§¢
PROBEW MODE,SIZ,ADR
BEQL DEST
« ENDM IFNOWRT

~53=



e a0l s fLSSDITOE. VRO
e vam ks ] LSSDISE.

§

+TITLE USER_SYS_DISF - Emamrle bf user sustem service dissatcher
+IDENT  7902-0007

OO RO OO RO KRR KKK
¥ X
$ —COFYRIGHT (o) 1980 X
¥ BY DIGITAL EQUIFMENT CORFORATION: MAYNARDs MASS. X
- | | %
% THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY EE USED AND COFIED X
X ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE %
i INCLUSION OF THE ARDVE COFYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER X%
% COPIES THEREDF MAY NOT EE FROVIDED OR OTHERWISE MADE AVAILAELE TD ANY %
i¥ OTHER FERSON. NO TITLE TO AND OWNERSHIF OF THE SOFTWARE IS HERERY X
i%¥ TRANSFERRED. | X
X be
% THE INFORMATION IN THIS SOFTWARE IS SUEJECT TO CHANGE WITHOUT NOTICE %
i AND SHOULD NOT RE CONSTRUED AS A COMMITMENT EY DIGITAL EQUIFKENT X
% CORFORATION. | %
- %
% DIGITAL ASSUMES NO RESFONSIEILITY FOR THE USE OR RELIARILITY OF ITS %
i%X SOFTWARE ON EQUIFMENT WHICH IS NOT SUFFLIED EY DIGITAL. %
- %
e T T s S et Lt Lttt Lttt trrr e mamm————

Facilite! Examrle of User Written Sustem Services

++
Abstract?
This module contains an examrle dissatcher for wuser written
[ system services zlong with several samrle services and z user
</ rundown examrle, It is a3 temrlate intend to serve as the starting

Foint for imrlementing a8 rrivileded shareable image contsining wour
oWhN services, When wsed 235 a temrlatesy the definitions and code
for the samrle s2rvices should be removed.

Dverview!
User written suystem services are contained in srivilesed sharezbhle
imadges that zre linked into user rrodram imades in exactly the
same fashion 3% any shareable image. The crestion and instsllaztion
of & Frivileded: shareable imade is zlightly different from thot
of an ordinary shareable imsge, These differences are! '

1+ A& vector definind the entrw roints and sroviding other
control information to the imade zctivator.: This vector
is & the lowest address in an imade section with the VEC
attribute.

2+ The shareable imade is linked with the /FROTECT ortion
that marks 211 of the imadge sections so that thew will
#rotected and diven EXEC mode ownershir by the imade
activator. :

2y The shareable imade MUST be installed /SHARE /FROTECT
with the INSTALL utility im order for the imadge activastor
to connect the rrivileged sharezsble imade to the chandge mode
disratchers.,

S

A rrivileded shareable imadge imrlementing user written system services
is comrrised of the following mador comronentst

1. A transfer vector containing 311 of the entrye roints and
collecting them 2t the lowest virtial addrecss in the cshereahle

e EF @R sge W cgE ge CEF g GF G P EF a3 ME ‘ak @k MR A MEE cgp 'GP Sg» NP b M SEF LIF gs 'GP Agy EF as @F P gr G M3E vk e > ‘ap G gy WP agpr MR iy AF  cas R 'e> B3 sk YAE a> VBF g cmgp an
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The firs
most eas
e imrle
put are
surrori
unatle t

This eus
to imrle

iIma3ge WITtNOUT NecessSlitaTing N PELLIE LIS W ligss s i
use it.

2+ A Frivileded Library Vector in 3 FSECT with the VEC zttribute
that describes the entry roints for disratching EXEC and
KERNEL mode services along with validation informztior,

3. A disratcher for kernel mode services, This code will
he called by the VMS change mode disratcher whern it
fails to recognize 2 kernel mode service reaquest.,

4, A disrastcher for executive mode services. This code will
be called by the VUMS chandge mode disratcher when it fails
to recodnize an executive mode service reauest.

5, Service routines to rerform the various services,

t four comronents are contained in this temrlate and are
ily imrlemented in MACKOr while the service routines can
mersted inm BLISS or MACRO. Other lansuades mayw be uszble
not recommended -- rarticularlwe if thew reauire runtime
rontines or are extravadgant im their use of stachk or are
o denerate FIC code.

mele is rosition—inderendent (FIC) and it is dgood sractice
ment sharesble imades thic waz whenever rossible,

Link Commznd File Examele! I e '
§1 ”
%! Command fileé}éflink User Sustem Service ewamele.
a %1 ;
1 k .
&“/ $ LINK/AFROTECT/NOSYSSHR/SHARE=USS/MAF=USS/FULL SYS$INFUT/QFTIONS
! \}S?’-( “f‘i’»"i
3 Drtions file for the link of User Sustem Service examrle.
!
SYS$SYSTEMISYS.STR/SELELTIVE
i
! Creste 2 serarate cluster for the transfer vector.
1
LUSTER=TRANSFER-UECT0R;718Y8$DISK2E]USSDISPS
!‘ <3 o
BSMATCH=LERQUAL y1s1 , 06
. FAGE
+SETTL TDeclarations and Ecuztes )
Include Files (’
+LIBRARY "SYS4LIBRARY::LIEBR.MLE® ¥ Macro library for suystem structure
¥ defiqitionﬁ
Macro Definitioms
[ DEFINE_SERVICE - A macro to make the arrrorriate entries in seversl
s different FSECTs required to defime amn EXEC or KERNEL,
mode service. These include‘the transfer vectory
the case table for disratchind: and 2 table containing
the number of required arduments.
DEFINE_SERVICE NamesNumber_of_ArdumentsyMode



fFEELY PPFEINANSFER _VEL ITUR Y FAOE s NU WK §

+ALIGN  QUAD ;

+ TRANSFER NAME i Def

JMASK  NAME i Use

< IF IDN MODE»KERNEL

CHMK  #<KCODE_BASE+KERNEL _COUNTER:
o~ RET

.
¥
a
Y

&_{E) KERNEL _COUNTER=KERNEL_.COUNTER+1

a

Make entry in kernel mode

FILAL YD LU

Align entry roints for sreed and stule

ine mame 25 universal sumbol for entr
entry mask defired in mzin routine

+ Chandge to kernel mode and ewecute

Return
Adveance counter

Iefimne number of recuired arduments

CASE table

# ECODE_BASE+EXEC.COUNTER> % Change to executive mode and execyte

+FSECT KERNEL_NARGsBRYTEsNOWRTEXEsFIC

+BYTE NARG ;

+FSECT USER_KERNEL_DISF1+BYTEsNOWRTEXESFIC
+WORD 2ENAHME~KCASE _RASE 3

+IFF

CHNME

RET ¥y Return

a

¥

®

EXEC_COUNTER=EXEC_COUNTER+1

Advance counter

+FPSECT EXEC_NARG:BYTE:NOWRTEXEFIC
+BYTE NARG ¢ Iefine rumber of recuired arguments
. 4
(::).PSECT USER_EXEC . DISF1yBYTE +NOWRT yEXESFIC
+WORD 2HNAME-ECASE_RASE i Make entry in exec mode CASE table
+ENIC i
+ENDM DEFINE_SERVICE ¥
Ecuated Sumbols
v SFPHODEF + Define rrocess header offsets
sz $FLVIEF y Define PLV offsets and values
$FRIEF i Iefine srocessor redister numbers

Initialize counters for chande mode disratching codes

ERNEL _COUNTER=0
XEC_COUNTER=0Q

a
r
a
?

O,

fwn Storade

Kernel code counter
Erec code counter

+FSECT KERNEL .NARG+BYTEsNOWRTEXErPIC
{ERNEL _NARG: # Base of bute table containing the
3 nmumber of reeuired zrvguments,
+FESECT EXEC_NARGsEYTE»NOWRTSEXEsFIC
KAEC_NARG!Y + Base of bute table containing the
: + number of required arduments.
+«SBTTL Tramsfer Vector and Service Definitions
4t
The wuse of transfer vectors to effect entry to the user written sustem services

i enables some
a2 re-link of 2311 srodgrams that call them.

vector will be rositioned at the lowest virtuzal address in

and so long as the tramsfer vector is not r

PorTe yersion
- Thus ss additional services are added to 3

definitions showuld be
srodrame usind srevious versions of it will

urdating of the shareable imade containing them

of the shareable imadge will contimnwe to work with

added to the end of the followindg list

without mecessitatir
The FSECT containinng the transfer
the shareable imade
srodrams linked with

the next.

e—-orderedy

their
that

erivileded shareable imadges
to ensurs
not need to be re-linked.

To comerletelw avoid relinking existing rrograms the size of the srivileged

sharezble image must not change so some radding will be reguired to

L B N SO . P E g, PEF R UL
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of day redister
Service to set value of rracess
default radefault cluster

(::) HEFINE_SERVICE USERTSET_PF092yKERNEL
Null exec service

{vfs TS Ai’v"}ffu ot X

DEFINE_SERVICE USER~ﬁULL707EXEC

ar “BF > cap W

\_* base values used to gererate the disratching codes should be nedgative for
user services and must be chosen to avoid overlar with anw other srivileged
shareable imadges that will be used concurrently. Their definition is

deferred to this roint in the assembly to cause their wuse in the rFreceding

macro calls to be forward references that guarantee the gize of the chandge

mode instructions to be four butes. This satisfies an sssumetion that ig

made by for services that have to wsit amd be retried, The FC for retraeing

the chande mode inmstruction that invokes the service ic asszumed to he 4 hutes
less than that saved in the chande mode excertion frame. OFf course, the rarticul
service routine determines whether this is rossible.

P

KEGHE_BASE=_1024'<:::> ?~$r€‘¥*  Rase CHMK code value for these services
ECODE _BASE=-1024 .

T )

‘. Base CHME code wvalue for these services

+FAGE
+SBETTL Chande Mode Disratcher Vector Elock

-+
ot

This vector is used bw the imadge activator to connect the srivileged shareable
imadge to the VUMS chande mode disseatcher. The offsets in the vector are self-
relative to enable the construction of rosition inderendent images, The suystem
version number will be used bw the imadge zctivator to verifw that this ehareable
imadge was limked with the sumbol table for the current sustem.

Chande Mode Vector Format

. e e e e e e +

Q.j ! Vector Ture Code ! PLY$L _TYFE
L (FLYSC_TYP_CMOID !
F o e e e e e e +
! Sustem Version Number ! FLY$L VERSTION
L (SYS$SK_VERSION) !
o e e e +
! Kernel Mode Disratcher O0ffset | FLUS$L _KERNEL
! v
G e e e e e o e e +
¥ Exerc Mode Entry Offset r FLVSL _EXEC
1 ]
b o e s S b e +
! User Rundown Service Offset 3 FLUSL _USRUNDURN
! v
o o e e e e +
! Reserved !
! !
o e e e e e +
! RMS Nisratcher Offset : FLV$L _RME
| ]
e e e e e e +
! fiddress Check ! FLV$L _CHECK
1 !
e e e s +

Q_J +FSECT USER_SERVICESyFAGEyVEC,FIC»NOWRTEXE

Set ture of vector to chande mode dissate
Identify sustem version '

Offset to kernel mode disratcher

Offset to executive mode disratcher
Nffapt +n nieer rindnwrn Gervicoe

+LONG FLVUSC_TYF_CMOD
+LONG SYS$K_VERSION
+LONG RERNEL_DISFATCH-.
+LONG EXEC_DISFATCH-.

NN HOQEE RHNTINMN -
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We have recently discovered that the dispatcher in
the ] :
:yst;a service template presents a real gotcha to users -?1§§mg":§§§:3
ervice code {n higher level languages. I refer to the template that s
distributed with VMS in the file [SYSHLP.EXAMPLQSIUSSDISP.HAR.

The problem is that most higher level languages i :
;::c.;tg:tlyaf::cy I;hogig) :hoth FP and spg age :;::? .:p::?iilr;s::m:
. r all, is 8 how the CALL {nstructi{
f::::gg:a:;:{:n i:: ‘-ccha?lsn usedflby VMS to dispatch t:nus::fz::tt::eﬁ;
vices, in conjunct
Sevaple syste tenpllto,'docl noz. on with the dispatching code in the

After the bottom level stack frame {s built b
Y the wMs
gi:p:tchgi, two JSB's are executed in the pProcess of reachin:hzgzeus::?:
vice spatcher: one JSB to call into the vector, and another in the

vector to call into th
on the stact iieinte rpe.:;rg;fe dispatcher. Thust there are two longwords

The BLISS compiler assumes that PP and SP are equal
grocoﬂuro. and will address stack locals using e!thsr reg?:te:?t:§1c§:ve:
app:nl to be more convenient ({.e., 2llows a shorter offset). The current
compiler uses SP 1if there iz no advantage to either. This pProblenm is
par:!culariy 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 1languages may have sgimilar

g::g};ms: I am not sufficlently familiar with them to describe them in

This problem can be fixed with a simple chan k
ge to the user s
;;rvice dispatcher. What follows is the code in the kernel mode se¥:§::
spatcher; an jdentical plece of code exists for dAispatching exec mode

services,
KACCVIO:
t Kernel access violation
MOVZWL #58$_ACCVIO,RE 3 Set access violation status code
RET + and return
KINSFARG: 3 Kernel insufficient arguments
MOVZWL #SS$_INSFARG, R® ; Set status code and o
RET 3 return
KNOTME: RSB 3 RSB to forward request .
KERNBL_pISPATCH::- ;i Entry to dispatcher
MOVAB  W"-KCODE BASE(R®),R1 3 Normalize dispatch code value
BLSS KNOTME ; Branch 1f code value too low
CMPW R1, $KERNEL COUNTER ; Check high limit
BGEQU  KNOTME - ; Branch if out of range

The dispatch code has now been verified as being handled by this dispatcher,
now the argument list will be probed and the reguired number of arguments

verified.
MOVZBL W*KERNEL NARG[R1],R1 3 Get reguired argument count

e % s W w0

MOVAL  e#4(R1],R1 ; Compute byte count including arg count
IFNORD' R, (AP),KACCVIO 3 Branch if arglist not readable
CMPB (AP) ,W"<CKERNEL NARG-KCODE BASE>[R81 ; Check for required number
:5 e BLSSU.  KINSFARG - 3~ of arguments
i CASEW R#,- 3 Case on change mode
- . ; argument value
$KCODE BASE, - 3 Base value
# <KERNEL_COUNTER-1> 3 Limit value (number of entries)

KCASE_BASE: 3 Case table base address for DEFINE_SERVICE
Case table entries are made in the PSECT USER _KERNEL DISPl by
invocations of the DEFINE SERVICE macro. The three PSECTS,
USER_KERNEL_DISP@,1,2 will be abutted in lexical order at link-time.

. %0 % % W

» +«PSECT USER_}ERNEL_pISPZ,BYTE,NOWRT,EXE,PIC
b =RSBw: 3 Return to reject out of
i ; range value -

Because the change mode code has already been range checked by the
time the CASEW {instruction is executed, the RSB at the end of the
dispatcher is never reached and is extraneous. Therefore, the JSB return
addresses on the stack are no longer necessary at this point. As a result,
the problem can be fixed by inserting the instruction

MOVL rp,SP

immed{ately before the CASEW instruction to reset the stack, and changing -
the RSB at the end into a .
BUG_CHECK IVSSRVRQST,FATAL ; Invalid systgm service request

The system service dispatch template shipped with the next release of
VMS will contain this modification. Obviously, however, any exlistin
loadable system services contain their own coples of this code, and shoul
be modified by their maintalners if they are written in higher level
languages. (It might be a good idea to modify the dispatcher even if the
service code is written i{n MACRO, since someone making a future change to
the module might also make the obvious assumption that §P and FP are equal

on entry.)




« LUNG 0 ’ ]

NO RO diwrgtwiler

SLONG 0 i Address check - FIC imase
+ FAGE
+SETTL Kernel Mode Disratcher
4t
¢ Imrut Parameters!
P
¥ K“/ (SF) - Return address if bad change mode value
¥
¥ RO - Chandge mode argsument value,
¥
¥ R4 - Current PCE Address. (Therefore R4 must bhe srpecified in =211
5 redister save masks for kermnel routines.)
] AF - Ardgument rointer existing when the change
3 mode instructiorn was executed.
¥
¥ FF - Address of minimal czll frame to exit
¥ the change mode disratcher and return to
§ the oridinal mode.
e
+«FBECT  USER.KERNEL_DISFOsEBYTEsNOWRTEXEFIC
KACCVIO: i Kernel access violation
MOVZWL #55$_ACCVIDRO v Bet access violation status code
RET ¢ and return
KINSFARGS i Kernel insufficient arduments.
MOVZUWL #S5S4_INSFARG!RO ¢ Set status code and
RET ¥ return
KNOTHME S RSE # RSE to forward request

FERNEL _DISFATCH: ! y
MOVAER W-KCODE_BASE(RO)R1 §

Q-j BLSS KNOTME 3
CHFW R1,¥RERNEL_COUNTER ’

RGEQU KNOTHME §

Entry to dissgatcher

Normalize disratch code value
Branch i1if code value too low
Check high limit

Branch if out of range

b4

+ The disratch code has now been verified ss being handled bu this disratchers

¢ now the ardgument list will be rrobed and the reauired number of arduments

¥ verified,
MOVZEL W KERNEL _NARGIR11sR1 3 Get reguired argument count
MOVAL 2¥4LR1I+R1 ¥ Compute bute count including arg count
IFNORD Rl (AF)YRKACCUIO i Branch if ardlist not readable
CHMFER (AF)Y s WWIRKERNEL _NARG-KCODE.BASEXLRO] 3 Check for reauired numbeyr
BLSSL KINSFaARG $ of zrduments
CASEW Case orn chande mode

ROy~

¥IKCODE _BASE s~
FIRERNEL _COUNTER-1

w> "OF my WF gy 2

KCASE _RASE!

ardument value

Base value

Limit value (number of entries)

Case table base addresc for DEFINE_SERVII

The three FSECTS«
lexical order 8t link-time.

to redect out of

¥
? Case table entries are made in the FSECT USER_KERNEL_DISF1 by
¥ invocations of the DEFINE_SERVICE macro.
§ USER_KERNEL . DISFO+1+2 will be abutted in
b4
LSFOECT  USER _KERNEL _DISF2sBYTEsNOWRTIEXELFIC
RSR # Return
g i rande value
) +FAGE
+SETTL

it d

Inrut FParameters:

(5F) - Return

ay Wk casy ar

Executive Mode DNissatcher

address if bad chande

mode value



“ur BF gy @F -ar> a@ar ‘WS g

C

AF - Ardument rointer existing when the change
mode instruction was executed.

FFF - f&ddress of minimal c3ll frame to exit
the chandge mode diseratcher zaznd return to
the oridinal mode.

+FSECT USER_EXEC_DISFO»BYTE:NOWRTIEXE,FIC

EACCVIO: i Exec access violation
MOVZWL #SS4$_ACCVIOYRO i Set access violation status code
RET ¥ and return
EINSFARG!: + Exec insufficient arduments.
MOVZUWL $#SS$_INSFARG:+RO # Set status code and
RET i return
ENDTHME: RSE ¢ RSE to forward recuest
EXEC_DINISFATCH: ¢ i Entry to disratcher
MOVAER W-ECODRE_RBASE(RO)Y»R1 ¥ Normalize disratch code value
BLES ENOTHME i Branch if code value too low
CHMFW R1s#EXEC_COUNTER # Check high limit
EGEQRUY ENDOTME i Bramch if out of rande

> MR s AP ar

P

&_j

v
’
.
7

+4

C

I+ @ g NI S ar WP can EF WP Nar RF s> U @ MR 4P

ECASE_RASE!
’
3

The disrateh code has now been verified as being handled by this dissatchers
now the argument list will be s=robed and the recuired number of zrsuments
verified.

MOVZEL WTEXEC _NARGILR1II«R1 i Get recuired srdument count

MOVAL B¥ALR1IR1 i Comrute buyte counl including zvd count
IFNOGRD Ris(AFYYyEACCVIO i Branmch if ardglist mot readasble

CHFER (AF )y WWEEXEC_NARG-ECORE._.BASE>LR0OI % Check for required number

ELSSU EINSFARG
CASEW RO»-

of arduments
Case on chande maide
ardument value
Base value
Limit value {(number of entries)
Case table base address for DEFINE_SERVIC

¥ECOUE_BASE s~
FLEXEC.COUNTER-1%

- WE gr EE @r Wb

Case table entries are made in the PSECT USER_EXEC._DISFI by
invocations of the DEFINE_SERVICE mzcro. The thres PSECTS.
USER_EXEC _DISFCs1+,2 will be abutted in lexical order 3t link-time.

+FSECT USER_EXEC_DISF2yBYTENOWRTEXE,FIC

RSE ¢+ Return to redect out of
i renge value

+FAGE

+SETTL User Rundown Service

Functional descristion?

This service is invoked from within the kernel mode sustem service
that rerforms imsde rundown. It is invoked before any ssstiem
rungoun functions (i.,e, deegssidgn chamnnelsy release memory) are
rerformed. User code should not invoked any RMS services or RTL
routinessy must mnot sidgnal ang excesrtions. User code can invoke
most sustem services execrt those that wuse RME (e.s, $FUTHS5GY.

Cz2llind sequence!

JSH USER_RUNDOWN
Entered at IFL=0 and must leave at IFPL=0,

InFut Farameters!

R4 -~ Current FCE Address., (Therefore R4 must be srecified in 811
register save masks for kernel routines.)

| <l - Ammmrr mertes manammt e b a GRUINTILEN msedmi vad i dh esraoimnine modo
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service was invoked,

4(AF) - Access mode sarameter to $RUNDUWN

WE oy wr wr wr

+FSECT USER_CODEsBYTE:NOWRTYEXE,FIC

USER.RUNDOWN? ¢
FUSHL  R?
FUSHAE B~SYSOUT
FUSHL S #SYS_LEN

Entre roint for service
Save 38 redister

Set ur address of descristor
Set ur length

v
¥
'
#
MOVAL -{(8F)s R2 # Grab some temrorars storage
$ASSIGN_S 4(R2)y (R2) i Assign 8 channel to orerator console
ELEC ROs 10% # Error
$OUTFUT (R2)y 5TE#MSG_LENy EB"MSGE § Frint the message on orerstor cor
$DASSGN_S (R2) y Get rid of the channel
1043 ADDIL2 ¥12+» SF i Clean up
MOVL (SF)Y+y R2 # Restore redister
R&R

&

¥
3Y50UT: LASCII /_OFAOLY/
3YS_LEN=.-8YS50UT

1562 +ASCII  /7%%% Image exiting XX%/
YSGLEN=, -M&G
+FAGE

+SBTTL Get Time of Dayw Redgister Value

o+
-

Functional Descrirtiont
This routine reasds the content of the hardware time of dau
rrocessor redister and stores the resulting value a3t the
srecified address.

¥n$ut~ParamEterst /
04(AF) - Address to rveturn time of daw value {osidypat®
R4 - Address of current FCH ¥

Outeut FParameters!
RO - Comrletion Status Code

mE NP WP QR MR CRP SEP WI> MP aF WE G AP

i
1

+ENTRY  USER_GET.TODRsy "MZR2:RIsRA4x:

q g MOVL 4(AF)»R1 i Get address to store time of daw redister
- IFNOWRT #4y(R1)s10% i Bramch if not writable
MFFR . ¥PR$.TODRs (R1) i+ Return current time of day register
10 MOVL F5S S _NORMAL + RO ¢ Set mormal comrletion status
RET i and return
10%1? MOVZUWL #5S54_4ACCVIOSRO i Indicate access vioclation
RET H
+FAGE

+SBTTL Set Fadge Fault Cluster Factor
++
Functional Descrirtiont
This routine sets the rade fault cluster to the srecified value
and returns the srevious value.

InFut Farameters: .
C4(AF) ~ New value for Fade Fault Cluster factoer

Q_j 08(AF) - Address to return srevious wvalue
{0 means none)
R4 - FCR address of current rrocess.

Outrut FParameters
RO - Comrletion Status code

T T IR LR LR LR LR T LY TRV P T T I T



Ar wge AP cgr ‘4 ‘qr A+ g

+
-+

LR A A A8 O

MOVL
REQL

IFNOWRT

MOVZEL
MOVE
CHFE
ELEQU
MOVE
MOVE
MOUL
RET

MOVZUWL
RET

+FAGE
+SBTTL

CrLC L PRkl WYY

8(AF) yR1

10%

$4y (R1)+30%
FHO$E_DFFFC(RS) » (R1)
4(AF) s RO

RO»#127

20%

$127,R0
ROyFHI$E_DFFFC(RS)
£55% _NORMAL + RO

$¥554_ACCVIOLRO

Nigll Service

Functional Descrirtion?

Inrut Farameters?

Qutrut Parameters!?

+ENTRY
MOV Z WL
RET

+END

USER _NULL e "Mx
¥FS5$ _NORMAL s RO

My WP > ME Np WP cwr W g WP g, %

- e

e gy ca@»

WUe L @iy oo Wit (ol ER S RO~ B S B R A BN}

Get zddress to store srevious
EBranch if none
Brarnch if not writable
Return current value
Get new value for PFC
Check for ledgzl value
Branch if ledal
Set to maximum value
Set mew value into FHD
Set normal comrletion
and return

status

Indicate access wialation

Entry definition
Set normal comsletion status
and return

value



+TITLE USSTEST
. «IDENT  “V02-000°

¥y

#RFROOOORRR KR KRR KRR KKKORRORKK KKK AR K K KRR KK KKK KRR KKK KA LK KKK KKK KKK KKk K

N ¥
iX COFYRIGHT (c) 1980 X
$¥ BY DIGITAL EQUIFMENT CORFORATIONs MAYNARD, MASS. ¥
X %
3% THIS. SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY EE USED AND COFIED %
3%  ONLY 1IN ACCORDANCE WITH THE TERMS OF GSUCH LICENSE AND WITH THE %
7% INCLUSION OF THE AEOVE COFYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER ¥
% COFIES THEREOF MAY NOT EE FROVIDED OR OTHERWISE MADE AVAILARLE TO ANY %
i¥ OTHER PERSON, NO TITLE TO AND DWNERSHIF OF THE SOFTWARE I8 HEREEY #
i% TRANSFERRED. %
X %
3% THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
iX AND SHOULD NOT RE CONSTRUED AS A COMMITMENT EY DIGITAL EQUIFMENT %
iX CORFORATION. %
Pk ¥
iX DIGITAL ASSUMES NO RESFONSIBILITY FOR THE USE OR RELIABRILITY OF ITS %
iX SOFTWARE ON EQUIFMENT WHICH IS NOT SUFFLIED EY DIGITAL. %
;X *
R S e D s S ettt sttt Ty

Facility?! Examele of User Written Sustem Services

++
Abstract?
This module contains an examrle of 3 srogram that invokes 2 samrle
{9 user-written sustem service that is contazined in & Frivileded
-/ shareable library, The module USSDISF containse the sazmrle service

and associated disratching code being invoked by this simele test
PTOST3M

i
f

Lirnk Commasnd File!

Limb Commendffile for USSTEST

1
!:

!

LINK USSTEST/MAF/FULL,SYS$INFUT/0PTIONS

g okSE A
Ortions file f0r~USSTE8:‘___—_‘_,//) mvsT be I '
USS .EXE/SHARE T bewrar

e AR A B D

IIF > sar war SR sas MER e s NP g B sar NP gk @R ik GF SES SMr SR MR @y

UF s «LONG O "‘@ # Location to receive TODR contents
+FAGE . .
+SBTTL Samele invocation of user written sustem service

+4

Functional Descrirtion? .
This routine shows an invocation of the examrle user system service that
will read the contents of the time of daw redistenr.

As can be seen by this examrley the srivileged nature of the code used

to imrlement the reading of the TODR is got yi§ible to the caller.
For coding convenience and better maintainability, the code can be

dgenerated bw macros ratterned on the stanmdard VUMS sustem service macros.

C

EF w=y ngs YBP agy NEF M gy RE NEF gy

LJENTRY HEETFRT v "M IS ! Frntrae maalk and definitinn



¥1»6TUSER_GET_TOIR

USSTEST

7
) ~
e
p— PO
LR <
= Ea

‘| €r gy ‘¥

-y

reTuUrn value
Invoke routine inm rrivilesged libraru
to det value from Time-of-day register

. s v ‘j Py 33
& L i : &
f:;, € T e i



Commonly Used System Macros

Privilege Checking Macros

+MACRO

« ENDM

«MACRO
@

« ENDM
o

IFPRIV PRIV,DEST, PCBREG=R4

.IF DIF
«IF DIF
BBS

BBS
.ENDC

« IFF
BBS

« ENDC
IFPRIV

IFNPRIV
«IF DIF
.IF DIF
BBC
«IFF
BBC
-ENDC

« IFF
BBC

« ENDC
IFNPRIV

<PRIV>,<R1>
<PRIV>,<R2>
#PRVSV_'PRIV,@PCBSL_PHD(PCBREG) ,DEST

PRIV,@PCBSL_ PHD(PCBREG) ,DEST

PRIV,@PCBSL_PHD (PCBREG) ,DEST

PRIV, DEST, PCBREG=R4

<PRIV>,<R1>

<PRIV>,<R2>
#$PRVSV_'PRIV,@PCBSL_PHD (PCBREG) ,DEST

PRIV,@PCBSL_PHD(PCBREG) ,DEST

PRIV,@PCBSL_PHD(PCBREG) ,DEST
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AST Delivery

Exception/interrupt

Service Routine '

(i.e. Scheduler) -T/p Cgmf;}é'{?*fm)

°

[ ] N . Y e > F s
REL~ Checie Spe |pers le BSETTS

No Ast
Delivered

CONTD what devel of AST can be fi&'f""zg

Wes
PL2
Generated
SCHSASTDEL: JSB Special K
: S ——""—" AST
& Ea,"f“ kf F& PL=2
I
Q‘ USER
(Recompute ASTLVL) RET AST
RE! \ IPL=0

-55-



AST DATA STRUCTURE

Lty -, Podasl
&£ I Sl

[P

@ 5, Cnipa
af , D530
= M"

Software Process Control Block{PCB) cuirenThy Tna bied (Rerivey

pSTE

%‘:ﬁ? ' f"f ﬂ””‘;}
s / p
' [(ASTEN [ASTACT

ASTQFL -+

ASTQBL ' AST Control Block (ACB}
ASTQFL o

— ASTQBL
RMOD | TYPE | SIZE

PID L hat Pracest
Corfesr Coupr AST Adetrecs
el ot ASTPRM ¥

e -
} Bl £irned KAST Aetdiess 2
\ \y /

Ai‘f L ‘iﬁ}[ : ASTCNT RMOD Bits:
2y Spend 765 210

e

Fagan Dol

KAST

L SPARE MODE
QUOTA

-56~



TIMER QUEUE ELEMENT

i

- TOFL

TQBL

ROQTYPE| TYPE | SIZE

C  PID/PC_

__———7 AST/FR3__ +

{_ASTPRM/FR4 ..
— TIME ’

e DELTA

| EFN | RMOD

RQPID

TQESB_RQTYPE
765 3210

N -0

- O

-57-

Process timer request
System subroutine request
Scheduled wake request
One-time request

Repeat request

AST is associated with
timer event




PROCESS SYNCHRONIZATION MUTEX

: - ) - o PR SR
3 ¢ &t Y Py S & i e S EF L
M TFend S0 JoSroa g Fald

. p
£ mercll e LDara S pepn e

B A Y
; ;s b y 4 ; L. ﬁ b F 1T e ~>
A A féf;f . ";\& o @iTady {w an'é;y" e riied

] - i

v tTe ,{)‘,j‘? fi o5 ;,:Q‘?rf ';ALJ [RTRSR N ;

31 17 16 15 0
Status

Ownership Count

I Write-in-Progress or

Write-Pending Flag

o @ = 4

%

. 5 Is %
fad K Eypel foel >

ks «
s L A

oo Ly
ST S

n _“'i'!v
£ 82

108 @ ScH Lok I58  Grw s Hoslock

~-58~



DYNAMIC MEMORY (PAGED POOL)

e
USED B
Beginning of Pool Area
(Filled in When
System is Initialized)
I, ooy
| Size of this Block
First Unused
Block ,
USED -'-‘.I-.*......l
s b ] |
| Size of this Block | Address of First
Next Unused ° Free Biock
Block ® (Modified by Aliocation
o * and Deallocation Routines)
~ ustb—— J
o __ {Zero in Pointer
Signifies End of List)

-50-
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NON-DYNAMIC MEMORY

NON PAGED POOL

<49 : MMGSGL. NPAGEDYN

Rest of
Nonpaged

T

first d
ynuse . ~ PR
biock e o LT

€—o:: EXESGL_SPLITADR
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P
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+MAIN,
0000
00000000
0000
0000
0000 0000

01 0E 0002
0000000C’ 0004

0008
00000000 0008
000C
00000018 000C
001B

20 20 20 20 43 4D 41 AE S5F 42 45 43 O0O01R
20 20 52 45 4E 37 4F 20 20 20 20 20 0027
54 4F 52 50 20 20 20 20 20 20 20 20 0033
OA 4D 52 45 50 20 20 20 20 20 O003F

20 20 20 2D 2D 2D 2B 2D 2D 2D 2D OD 0049
20 2D 2D 2D 2D 2D 20 20 20 20 20 20 0055
2D 2D 2D 20 20 20 20 20 20 20 20 20 00641
2D 2D 2D 2D 20 20 20 20 20 2D 006D
0000005C 0077

0077
00 0077
0078

00 0078
0079

0000 0079
007B

0000 007B
00 007D
007E
00000000
0000

00000002 0000
00000000 0004
00000000 0008

0000007E
007E

0000 OO7E
0080

55 4F 24 53 59 53 00000088°010E0000‘ 0080
54 55 50 54 O008E

00000000
0000 0000
0002
0017
N 0017
0000007D°EF 01 90 0040
0047
0047
ceb’s
, ) 00SA
2B 0000007D‘EF E9 005A
0061
0061
BE 11 008BA
- 04 008C
iy ) 003C 008D

VBN b e

L
SRS I )

14

15
16
17
18
19
20
21
22
23
24
2

-

26

28
29
30
31
32
33
34
3s

36

8
39
40
a1
42

43

44
45
46
47
48
49
50

4-DEC-1982 1 11158 VAX-=11 Macro V03-00 Fade 1
A-DEC-1982 12:40:32 SYS$SYSUEVICE!CELLISICEE.MAR1 (1)
$CERLEF
+FSECT DATA»NOEXE
CEB-DESC!
+WORD 0
«BYTE 14,1 N
. _+ADDRESS CEB=NAME
CEB_NAME_LEN:
) JLONG O
CEB-NAME !
) +BLKB 15
HEADER B . ) o
+ASCI1 /CEB-NAME OWNER FROT PERM/<10>
WASCITI <133/ ===mmmes seee- See- ————
HEADER_LENGTH=,-HEADER
PROT_ON.OFF:
o ~ JBYTE 0
PERM_CER?
. _WHYTE 0
UIC.OWNER:
JMORD O
UIC_GROUP:
) JWORD O
DONE ¢ +BYTE 0 '
+SAVE-PSECT o ~
+FPSECT SCRATCH NOSHR»WRTsNOEXE ]
GCI-ARGS: !
LONG 2 ) o
+LONG 0 $0->FIRST TIME THROUGH AND WILD CARDs CEB PTR
+LONG 0
N +RESTORE.FSECT
TERM_.CHANNEL ?
o +WORD 0
TERMINALS )
+ASCID /SYS$OUTPUT/
+PSECT - CODE»EXE»NOWRT »SHR
+ENTRY LOC-CEB»"M< >
$ASSIGN-S CHAN=TERM_CHANNEL » DEUNAM=TERMINAL o
sQI0W-S CHAN=TERM_CHANNEL yFUNC=¢I0$.WRITEVBLKsP1=HEADER/-
F2=$HEADER-LENGTH
MOVB $1+DONE iNote that we have not finished
108
$CMKRNL -S ROUTIN=GET.CEB-INFO»ARGLST=GCI_ARGS jGet into kernal for
$tFormat and disrlay ceb info
BLEBC DONE»20% :
SOUTPUT CHAN=TERM_CHANNEL » KUFFER=CEB_NAME » -
LENGTH=CEB -NAME _LEN
ERE 10%
20s: RET

+VENTRY f::}CEB-INF0|"H<R2-R31R4uRS} <:)



+MAIN,

50 00000000 ‘ GF
00000000 GF

04 AC

08

04 AC 00000000 GF

52 04 AC
04 AC 04 BC

00000004°'GF 04 AC
o8

0000007D‘EF
15

00000008‘EF 28 A2
29 A2  00000008°EF
0000000C " EF

50 00000000’GF
S4 00000000’ GF
00000000’ GF

DE
16
bs
12

Dpo

no
Do
D1
12
74
11
94
28

DE
Do
16
04

008F
0096
009C
009F
00A1
00A9
00A9
00AD
O00R2
O0RA
00HC
00c2
00C4
00C4
oocc
oon4q
oony
oon9y
00EO
00E7
00ED
00EE

© st et

51
52
53
54
55
56
¥4
S8
99
60
41
62
63
64
65

b6
67
68
49
70
721

MovaL
JSH
TSTL
BNEQ
MOV
GOT.CURRENT
MOvL
MovL
CHFL
ENEQ
CLRE
~ BRB
MORE_CEBS:
' HOVZEL
MOVC3

NO_MORE_.CEBS?
MOVAL
MOVL
JSK
RET
+END

4-REC-1982

‘11158 VAX-11 Macro V03-00 FPade 2

4-DEC-1982 16:40332 SYSSSYSDEVICE!LELLISICEB.MAR?1 (1)

G EXES$GL.CEEMTX»RO
6" SCHSLOCKR

4(AF)

GOT-CURRENT

G SCH$GG_CEBHD/s 4 (AP)

4(AF)R2

R4(AF) »4(AF) )
A(AF)1G"SCHSGA-CEBHD+4
MORE .CEES

DONE
NO_MORE_CEBS

iSet ur mutex on ceb struyctures
tLock for read access (assume R4~>FCB)
iB

anvaf 7o Lrn KCel

f R I

b4(AP)-> TO NEXT CEB

JPOINTS TO LAST CEB?

CEHST_EFCNAM(R2) »CEE_NAME_LEN ) )
CEB:NAME.LENsCEBS$T-EFCNAMN+1(K2) CEB-NANE

. 7 ) 7 e
G EXESGL_CEBMTX,R0 | Ao¥eS

6 SCH$GL-CURPCB/R4 .~/
G~SCHSUNLOCK

LOC.-CER

iFree ur mautey on ceb

;62_



JHAIN. 4-DEC-1982 11:58 VAX-11 Macro V03=00 , Fagse 3
__Sumbol table ) __A-DEC-1982 1 :40:32 SYS$SYSDEVICE:CELLISICEB.MAR:1 (1

- i AZDECZ1980 Y 40832  SYSSSYSUEVICER __-t1)

$$T1 ) = 00000001
CEBSR_CREATFORT = 0000001E
CEBSB_DELETFORT 0000001F

CEB$SB_.LOCK 0000001C
CEBSB_PROCCNT 00000010
CEEBSB_STS 0000000B
CEBSB_TYPE 00000004
CEBSC_LENGTH 00000038
CEBS$C_SLAVLNG 00000044
CEBSK_LENGTH 00000038
CEBS$K.SLAVLNG 00000044
CEBSL_CEBBL 00000004
CEBSL_CERFL 00000000
CEBSL-EFC 00000010 .
CEBSL_MASTER 00000040
CEBSL_PID 0000000C
CEBSL_SHB 00000038
CEBSL_UIC , 00000020
CEBSL_VASLAVE1L 00000038
CEBSL_WABL- 00000018
CEBSL_WOAFL 00000014
CEBST_EFCNAN 00000028
CEBSW_GRP 00000022
CEBSW_INDX 0000003C
CEBSW_PROT 00000024
CEBSW_REFC 00000026
CEBSW_SIZE 00000008
CEBSW_STATE 0000001E
CEBSW_WOCNT 0000001C

CEB_DESC 00000000 R 03 '
CEB_NAHE 0000000C R 03 ™M
CEB_NAME_LEN 00000008 R 03 ¥
DONE , 0000007 R 03 !
EXE$GL-CEBMTX FERERERE X 05
‘GCI_ARGS 00000000 R 04
GET.CEB_INFO 00000080 RG 05
5OT_-CURRENT 000000A% R 05
HEADER 0000001B R 03
HEADER_LENGTH = 0000005C

108 _WRITEVBLK = 00000030
LOC.CEB 00000000 RG 05
MORE-CEBS 000000C4 R 05
NO_MORE _CEBS 00000009 R 05
PERM_CEB 00000078 R 03
PROT_ON_OFF 00000077 R 03
SCH$GL.CURFCE XEKARRKX X 05
SCH$GA_CEBHD KAEKNREE X 0%
SCHS$LOCKR EXXXXXKE X 05
SCHSUNLOCK EAKERKEE X 0%
SYS$ASSIGN KEKRNREE  GX 05
SYS$CMKRNL XXEXEKKE  GX 05
SYSsQIOW KEREXEXE  BX 05
TERMINAL 00000080 R 03
TERM-CHANNEL 0000007E R 03
UIC.GROUP 00000078 K 03
UIC_DWNER 00000079 R 03

) ) W



+MAIN.
FPsect sunorsis

FSECT name

SCRATCH
CODE

Initialization

Command processing

Pass 1

Sumbol table sort

Pass 2

Sumbol table outrut
Psect swynorsis outrut
Cross-reference outrut
Asseabler run totals

00000000
00000000
00000044
00000092
0000000C
000000EE

Pade faults

410

The working set limit was 430 pages.

16560 butes (33 pasges) of virtual memory were used to buffer the intermediate code.

0.)
0.)
68.)
146.)
12.)
238.)

_~ e o~

00:00:00.08
00:00:00,34
00500:06.10
00:00:00.84
00:00:00.99
00:00300,10
00:00:00.,05
00:00:00.00
00:00:08.54

00:00:00.18
00:00:00.72
00:00:06.99
00:00:00.85
00:00:01.09
00:00:00.10
00:00:00,05
00:00:00,00
00:00:10.01

4-DEC=198
4-DEC-191

CON
CON
CON
CON
CON

.CON

ARS
REL
AES
REL
REL
REL

113158
40332

LCL
LCL
LCL
LCL
LCL
tCL

0AX*11WNacro Vo3-00
SYS$SYSDEVICEILELLISICEB.MAR

NOSHR
NOSHR
NOSHR
NOSHK
NOSHR

SHR

There were 20 pases of sumbol table srace allocated to hold 334 non-local and 2 local sumbols,.

71 source lines were read in Pass 1

producind 24 obJect records in Fass

17 rases of virtual semory uwere used to define 16 macros.

Macro library naae

SYS$SYSROOTSCSYSLIBILIB.MLEHL
SYS$SYSROOTSLSYSLIBISTARLET . MLB#1

TOTALS (all libraries)

497 GETS were reauired to define 13 macros.

There were no errars:

warninds or information

/LIS/ENABL=SUFF CEB+SYSSLIBRARY:LIB/LIK

s
s

messades.

”

oy

NOEXE NORD
EXE KD
EXE RD

NOEXE KD

NOEXE  RD
EXE  RD

NOWRT
WKT
WRT
WRT
WKT

NOWRT

NOVEC
NDVEC
NOVEC
NOVEC
NOVEC
NOVEC

Fade

BYTE
BYTE
BY1E
BYTVE
BYTE
BYTE

1)
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CEE

Module Name

Psect Name

SCRATCH

CODE

EXE$GL-CEBMTX
GET_CEB-INFO
LOC.CEB
SCH$GL _CURPCB
SCH$GO.CEBHD
SCHS$LOCKR
SCHSUNLOCK
SYS$ASSIGN
SYSSCHKRNL
SYS$K_VERSION
SYSsQIOW

4-DEC-1982 19312 VAX-11 Linker VO03-14 Pade
L e it alndadeta kel kbl +
! Obdect Module Sunorsis !
’__-_;-g____--__--s ______ +
Ident Rutes File Creation Date Creator
0 ; 396 SYS$SYSDEVICEI[LELLISICER.OKJ;2 4-DEC-1982 19¢11 VAX-11 Maero V03-00
V03-003 0 SYS$SYSROOT!LSYSEXEISYS,.SThil 27-AFK-1982 03146 VAX-11 Linker V03-14
Lttt +
! Frodram Section Sunorsis !
+_;__-;~______________;____*
L
Module Nawme Base Erd Lendgth Alidn Attributes
00000200 00000291 00000092 ( 146.) BYTE O NOPIC,USR»CONsRELsLCLYNOSHR:NOEXEer RDs WRTsNOVEC
+MAIN, 00000200 00000291 00000092 ( 146.) BYTE 0 - B o ) )
00000292 0000029D 0000000C ( 12.) BYTE 0 NOFIC»USR,CONIREL+LCL»NOSHR)NOEXE» RD» WRTs)NOGUVEC
+MAIN, 00000292 00000290 0000000C ( 12,) BYTE O ) ) o , ) )
00000400 000004ED 000000EE ( 238.) BYTE O NOPICsUSKRsCONsRELsLCLs SHRs EXEs RDsNOWKT,NOVEC
+MAIN. 00000400 000004ED 000000EE ( - 238.) BYTE O
$o-smmmmemmeme e +
! Symbols Ey Name !
+u-—-a; ——————————— +
Value Sumbol Value Sumbol Value Ssybol Value
800028C4
00000480 =R
00000400-R
8000210C
80002124
80009802
80009870
7FFEDESO
7FFEDES0O
594A3158
?FFEDEOO

Key for srecial characters above!

L R e L LT +
t{ ¥ - Undefined l
t U =~ Universal !
I R =~ Relocatable !
t X =~ External !
A b Ll D ke +



SYS$SYSDEVICE {LELLISICER.EXEi1l

Virtual memory allocated!

Stack size!?

Imade header virtual block limits!
Imade binary virtual block liaits!
Imade name and identification!
Nuaber of files!

Nuaber of modules!

Number of rrosiram sections!

Nuaber of sglobal suymbols!

Number of imase sections!

User transfer address!

Debudgser transfer address!

Imade ture!

Mar farmat!

Estimated mar lensth:

Perfor-lncp Indicators
Cammand rrocessins!
Pass 13
Allocation/Relocation!?
Pass 2%

Mar data after obdect module sunorsis!

Swmbol table outrput!
Total run values!

4-DEC-1982 19:12

t Imade Synorsis !

R i T

00000200 000007FF 00000600 (15346, butess» 3,

--—t

20, pades

1.

CEB 0

00000400
7FFEDF&8
EXECUTABLE,

DEFAULT in file SYS$SYSDEVICE:CELLIS)

15, blocks

1. «(
3. (

00:00:00.09
00:00:01.54
00:00:00,10
00:00:00,29
00:00:00.14
00:00:00.01
00:00:02.17

1.
2,

block)
blocks)

Elarsed Time
00:00:00,15
00:00:02,38
00:00:00,22
00:00:00,77
00:00:00+13
00:00:00,14
00:00:03,81

"Using a working set limited to 415 rades and 33 pades of data storasge (excluding imase)

Total number obJect records read (both rasses)?

190

of which 18 were in libraries and 2 were DEBUB data records containing 139 butes

123 butes of DEBUG data were writtensstarting at VBN S with 1 blocks allocated

Number of modules extracted exrlicitly

= 0

with 1 extracted to resolve undefined sumbols

0 library searches were for suymbols not in the library searched

A total of 0 slobal symbol table records was written

/MAP CEB»SYS$SYSTEM!SYS,.STB/SELE
)

VAX=-11 Linker V03-14

rades)

CEB.MAP) 1

FPade

2

-66-



§ o
$ analyze/suystem e 74

VAX/VUMS Sustem analy:zer

SDA> format”U
SDhA> read cebdef.obd
SDA> format @sch$da_cebhd
801153C0 CEBRSL .CERFL
B801153C4 CERSL_CEFEL
801153C8 CEBSW_.SIZE
801153CA CEBSB_TYFE
801153CH CEBSB_STS
801153CC CEBRSL_PID
80115300 CEBSL_EFC
801153D4 CEBSL_WAFL
80115308 CEBSL_uwabL
801153DC CEBSB.LOCK
CEB$W_WACNT
8011530D CEPSB_PROCCNT
801153DE CEB$SB_CREATFPORT
) CEBSW_STATE
B801153DF CEBSB_DELETPORY
801153E0 CEBsSL_UIC
7 B CEBSW_GRP
801153E4 CEBSW_PROT
801153E6 CEBSW_REFC
801153E8 CEBST_EFCNAN
B801153ED

801153F0

801153F4 o

801153F8 CEBSL_SHB
, CEBSL_VASLAVE1

801153FC  CEBSW.INDX

801153FE , V

80115400 CEBSL_MASTER

‘8DA> ~Z

s

80002124
80002124
0040
04

02
00020045
00000000
80115304
80115304
00

00
03

00
00010006

0000
0000
*BERT"*
000000
00000000
00000000
00010004

A000
0000
0000008F

> X
P }QVIX@JT
g S o
g e ST
A

{ £ 7 o
£ [ P FoaEt e, e
o ~S Ceshr Faomle PRy v
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NAKETOR == Inserts 70t into timer queue 23=JUN=1980 13:02313 VJAX=11 Macro V02.43 Page 1
voi 23=JUN=1980 11300311 LDRAUSIVIKJNAKETOL HAR?L 4 1)
0000 100 +TITLE MAKETOE == Inserts Tut into tiser queue
0000 0 <AUENT  /VOL/
0000 300 jpee
0000 400 3
0000 500 3 ABSTRACT:
0000 e 00
0000 700 3 This proaram places 8 segment ot code into nonpeqed pool,
0000 900 ) and then establishes & Tut which invokes that routine
0000 900 » every tenth of e second. '
000V 1000
0000 1100 3 BIDE EFFECTS!:
0000 1200 ;
0000 13300 ) Non-paged pool 1s used to hold the TUE, and tnhe code that
0000 3400 executes,
00C0O 1500 3
0000 31600 ; PROGRANMERS:
~ 0000 1700 g
0000 180V Vik suisnieks 15=MAY~1980
0000 1900
0000 2000 je=-
0000 2100 ;
0000 2200 3 External symbols
0000 2300 ;
0000 2400 $1PLOEF 3 IPL definitions
0000 2500 sTUEVLErF 3 THE detinitions
0000 2600
0000 2700 ) Local symbols
0000 2800
0000000C 0000 290V HEADER = 12 3 size of header
00000078 0000 23000 DYN.C_MY_.TYPE = 120 5 my block type
0000 3100 3 NOTYE3 Iype sust be < 120
0000 3200 3 else EXESDEANONPAGED will
10000 3300 s bugcheck (in STOPTQE).
0000 3400
0000 3500 ) Locel storaqe
0000 3600 )
000F4240 0000 23700 DELTAs .LONG 10000%100 1 delta repsat time
00000000 0004 3600 +LONG [ . 3 ot .1 seconds
0008 23900 )
0008 4000 3 Prograns entry point
0008 4100 ;
0000 0009 4200 STARY; ,.wORD [ 3 null entry aask
000A 4300 SCAKRMNLLS ROUTIN=108 3 enter xernsl msode
04 001y 4ev0 RET 3 a1l done
001A 4500
003C 001A 4600 108 «#0RO “NCRINIRE,RSD> 3 save reaisters used
001C 4700 +ENASL LSH s enable locel syabdbol bdlocCk
001C 4800
001C 4900 ) Allocate pool to hold code. Code must be placed in system
001C 5000 » space 80 that it can execute in ANY Drocess context. HWEADER extre
001C 5100 3 bytes will be sllocated for a header (sincCe the code block aay
001C 5200 jeter be deleted by running proaras STOPTUE). The program will
001C S300 » use the tirst word in the third longword to store the size of
001C 5400 the block. Normally the systes uses the tirst two iongwords
001C 5500 1 tor forvard and backward links. In this case, the first
003C 5600 longword will be incresentec each tise the routine specitied
001C 3700 » by the TOE executes. The second longwosd will not be used,

"~

D) | - _
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NAKETOE == Inserts TUE into timer Queue 23=JUN=1960 11302218 vAx=]11 Macro v02.43 . Page 2

Vel 23-JUN=1960 31100113 ~DRAO:(VIKINAKETOL.NARILS )
001C 5800 3 Note that IPL is ratised to IPLS.ASTUEL hetore tne block ot pool
0031C 5900 1s allocated, This is done 50 that the process can not be
001C 6000 3 deleted while 1t has tne address of the Dlock {n a register
0031C 6100 ; (and no other record ot the block 1is maintained elsewhers in
001C 6200 ) the systes),
001C 6300
81 000000317°8F DO 001C o400 MUVL 9COUPYLLENSHEADER, k3 ) size ot Pool needed
0023 6500 ScTIPL  #IPLSLASTDEL 3 so process notl delated
00000000°GF 16 0026 6600 Jsb G LXESALONONPAGED t allocate pool
002C b7vL
002C 6800 ) The above routine destroys RO=R3, and returns in R2 the
002C 6900 address ot the allocated bloCk of pool.
002C 7000 )
09 S0 £8 002C 7100 8LBS RO,208 } Proceed it no error
002F 7200 SETIPL 00 3 lower (PL bpefore exiting
50 0000°6r 3C 0032 73u0 MOVZWL $S5SS.INSFMEM,RO 3 indicate error
. 04 0037 7400 HET 3 return error code
0000005D°EF 52 DO 003¢ 7500 2083 MOVL R2,UPDATE 3 save gddress of block
02 7C  0O03F 7600 CLRO (R2) ¢ 5§ Cclear location to be updated
0041 7700 s point R2 to 3rd longword
02 St BO 004: 7800 MOV w R1,(R2)¢ ) 5 t11l in size tield
[ ¥] 78 oF 98 0044 7900 NOVZBu  SDYN_CMY.TYPE, (R2)¢ s £111 tn type tield and
0048 B80UO . 3 point R2 to start of code
$2 DD 0048 6100 PUSHL R2 ; save address of code
62 00000056°Cr 0008°8F 20 00eA 0200 HOvC3 SCUPYLLEN ,COPYLSTART, (k2) 3 copy code to butter
0054 300 3 NOTE == RO=RS altered ]
08 11 0054 9400 BRB 308 )} continue o
0056 8500 ’ . ~
0056 8600 3 This is the code that executes every .} seconds in response to !
0056 8700 the TOE. The timer interrupt service routine transfers control
0056 6800 ;3 to the code with a JSB instruction at IPL$.TIMeR (7)., kote that .
0056 6900 the code must be PIC (position Lndependent) since it is being COPIED ’
0050 9000 to the systea butter (and exscutes at arpitrary svstem addresses).
0056 9100
0056 9200 COPY.START: $3 start of code to be
0056 9300 3 copied into pool
0000005D°FF D6 . 00% 9400 INCL SUPDATE 3 Inis is whers the
005C 9500 § routine could do
005C 9600 ) usetul work
05 005C . 9700 RSH 3 return control to
00S0C 9800 3 timer interrupt
00Shb Y900 ] service routine
00000000 0050 10000 UPDATE:S .LUNG 0 3 will nold address of
0061 103100 3 location to be incCremsented
00000008 0061 10200 CUPY.LEMN 8 ., = COPY.START 5 size ot copied code
0061 10300
0061 310400 3 Allocate a Tuet., Note that the routine allocates the TUE at
006} 10500 ) IPLS.SYNCH, but returns control at IPLS.ASTDEL (80 Process
0063 30600 ) cannot be deleted before it can deallocate pool used for Tuk).
0063 10700 Ine routine destroys RO=k4, 8na returns tne address of the fut
00631 10800 ) block in R2,
0063 3090U j§
00000000°Gr 16 0061 11000 3083 Jsé G EXESALLOCTOQE- §} allocate TYE bplock
13 50 8 0067 11100 BLBS RO, 408 3 continue §f no error
S0 [ 13 DO 006A 11200 KOVL (S8P)+,R0 3 eélse, aqet code address
006D 11300 ; and clean up stack
50 oC C2 0060 11400 8UBL SHEADER,RO 3 account for neader

) ) D



NAKETOE
voi
00000000°GF 16
50 o000’ ar 3C
3 1
08 A2 oS 90
20 A2 . FFIB CF 70
0C A2 0E 0o
00000000°GF 52 bo
S0 00000000°GF 1l
55 52 Do
00000000°GF 16
S0 0000°er 3C
04
00000007

0070
0076
0078
0070
007D
0070
007D
007D
007D
007
007D
007D
007D
007D
0070
007D
0081
0081
0087
0068
008k
0092
0092
0092
0092
0092
0092
0099
00AU
00A3
00A9
00AL.
008}
00R2
0082
00R2
0082
0082
008y
0082
0082
0062
0062
0062
00Bb
00R6
0OBS
00b6

11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500
128600
12700
126800
12900
13000
13100
13200
13300
13400
13%00
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14000
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700
15600
15900
16000
Jjot0vL
16200

== Inserts TOE into timer queue

J5B
novzZuL
BRB

WS T W be % s Te W W e W W

08 nUVE

Movo
NUVL

novL

ASSUME
LOCK.BTART?S

23-JUN~1980 113102110
23=JUN=1980 113003131

G EXESDEANOMNPAGED

#S58.NUSLOT,RO
50¢

$TUESC.SSREPT,TUESBLRATYPE(R?)

DELTA,TOESQLDELTA(R2)
(5P)¢+,TOESL.FPC(R2)

R2,G EXESGL_SITESPEC

IPLELSYNCH EQ IPLS.TIMER

SETIPL BYNCH

MOVO
nove
JSB
MUVZul
StTIPL
RET
+DSABL

5082

0 %o % e W 0. %o W

?
SYNCH: ,LUNG
LOCK.ENDS

process’s wvorking set,

G EXESGO.SYSTIMNE,RO
Rz'ns

G*EXESINSTING
8S56.NORMAL,RO

0

Lse

IPLE.SYNCH

ASSUME LUCK.END=LOCK.START LE 512

+END

START

VAX=11 Macro V02.45
<DRAOS [VIK)NAKETOE NAR) 1 4

1]
’

deallocate code Ddlock
return error code

s and exit

’
’
’
'
’
3
1
’

o N % N W e W W

By placing the SYNCH lsbel after the code
at IPLS-SYNCH, the page with the SETIPL SYNCH instruction and
the page with the SYNCH label are quaranteed to be in the

Since the code will not span sore

than 2 paqges, there is no vay to have a page fault adbove IPL 2,
even though the pages have not been locked into the working

set (with the SLKW#SET system service),.

Initialize TOE and insert TOE into queue (using svystes routine),
The routine expects the TOE address in RS,
due tise into the TOE,
the appropriate point,

It coples the

and inserts the TQE in the queue ot
Since the current time is passed
(in N0 and Ki) as the due time, the TQOE should be placed
at the head of the queue, and delivered atter the next
timer interrupt.

The address ot the TOE is also stored in a global locstion
in the executive reserved tor site-specitic use.

indicate systea Sud,

and repeat request

set repeat time~.,1 sec
starting address of code)
also cleans up stack

save TOE address for
program that will

cancel TOEt request

accessing system data base
get current abs, time

copy TOE address for
queuing routine

set success status

lower 1PL

all done

disable local sysbol block

that must execute

3
1)
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NAKETOR
Sysbel table

8IT...
COPY.LEN
COPY.STAR?
DELTA
DYN.C.NY.TYPE
EXESALLOCYOE

EXESALONONPAGED
EXESCZANONPAGED
EXESGL.BITESPEC

EXE8GA.8YSTINE

CXCoINSTING
GBL,..
HEADER
IPLS.ASTDEL
IPLSHUCLK
IPLes.10POSY
IPLSLNAILBOX
IPLS.POVER
IPLS.OURUEASY
IPLSBCHED
IPLS.BYNCH
IPLS.TINER
LOCK.END
LOCK.STARY
PRO.IPL
S88.INBFNER
B36.NORNAL
888.008L07
STARY

SYNCH
SYBOCHKRNL
T0E8R KN
T0L8B.RN0D
TOL38..R0TYPE
T0L08.7IPE
TOESC.LENGTH
T0EsC.S8REPT
TOLeC.888NGL
TOESC.TNBNGL
TOESC.NKREPT
T0L9C.WKBNGL
TOESK.LENGEN
TAEOL.ASY
TAEOLASTPAN
roCeL.FPC
TOLsL.IR)
TOKkSL.FR4
T0EsL.PID
T0K8L.RGPID
T0LeL.TOBL
ToLsL.TOrL
TOESALREPEATY
TOLsQ.DELTA
080 YINE
TOESV.REPEAS
TOEsV.8I2K
UPDATE

D

00000003
00000008
00000056 R
00000000 &
00000078
8s000s
S868000 0
9880008
o880 008
8808008
5969080
00000000
0000000C
00000002
00000018
00000004
00000008
0000001F
00000006
00000003
00000007
00000007
00000086 R
00000092 &
8080000
8009000
8088008
(2112211
00000008 R
00000082 &
S888885% G)
00000029
00000028
00000008
0000000A
00000030
00000005
00000003
00000000
00000006
00000002
00000030
00000010
00000014
0000000C
00000010
0000001 ¢
0000000C
0000002C
00000004
00000000
00000004
00000020
00000010
00000002
00000008
00000080 h

LR N B 8 & 1

== Inserts TuE into tiser queue

o1
o

01
01
01
01
('3}
(2}

'3}
01
03
[ 23
133
[}
o1
(31
01

01

23=JUN=1980 11102119
23=JuN=1980 311003111

VAX=1} Mecro V02.45
«DRAOI [VIK)NAKETOR ,MAR) 1 ¢

4
(1)
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NAKETOE
Psect synopsis

ee Inserts TUE into timer queue 23=JUN=19080 31102118 VAX-1}1 Macro v02.43
<DHADS [VIK)RAKETQE . RARS L4

23=JUN=1980 11300311

1 pPsect svnopsis !

+ *
PSECT name Allocation PSECT Mo. MAttributes
PNV OBODY LT LD L L 4 4] eooe
. ABS 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE WORD
« BLANK 00000086 ( 182.) 01 ( 1.} wNOPIC USR COn REL LCL MOSHA exe RO
SABSS 90000030 [§ e8,) 02 ( 2.) wOPIC usn [ods 1] ABS LCL WOSHR e /0

’ -t
| Pertorsance inajcators 1

Pnase Page taults CPU Tise Clapsed Time
r 1 1 J - Yoo o XL L UL )
Inittalization 2s 00300300,08 00100300,.49
Coasand precessing 45 00300:00,26 00:00100,92
Pass 1 1390 00300802,903 00100107.83
sysbol table sort 'S 00300100,04 00:00300,07
Pass 2 134 00:00800,57 00300301,39
Syabol table output 9 00300300,06 003:00100,06
Psect synopsis output 12 00:00300.04 00100:100,10
Crossereference output 0 00300300,00 00300300,00
Assesbler rua totals 1620 0U300303,.88 00300310,93

The working set liamit was 150 pa
6992 bytes (14 pages) of virtual
fhere were 10 pages of syabol ta
162 source lines were read in Pa
1S peges of virtual sesory vere

Macro library nhame

«DRAL S [SYSLIB)ILID.NALESY
<DRALS(OYSLIB)STARLET  NLDSY
TOTALS (e)l libraries)

104 GETS were required to detine
There were no errors, warnings o

/L18 MAKETOE+SYSSLIBRARYSLIB/LIB

memory were used to buffer the intermediate code.

ble space sllocated to hold 37 non-locel and S local symsbols.
ss 1, oroducing 12 object records in Pass 2.
used to define 1% macros.

’--.---.-..--...---.---.--.Q

-

4 Macro library statistics |
*

nacros defined

1S maclos.

r intormation messaqges.

15
0
15

Page

HOWRT NOVEC BYIE
WRT NOVEC BYTE
WRT NOVEC BYTE

S
($3)
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EXSUBROUT
vez-003

53

18

114

18

AS S
J0ae°cr
$2 S3
04 A2
s S}
L3

A2 S
Fi

()

A2 S
(4]

[T S 1 )

e EXECUTTIVE SUPPORY SUAROUTINES
INSERT EMTRY IN

70
11
'] ]
1]
01

01
114
14

1F
ot
L 1]

RLY XY
i4le
uweTeé
wele
enTe
4476
"ele
7o
"aTe
PR LY
wihTe
welh
PER LY
nTe
welé
wblo
"Te
vadle
o7
fuve
Te
el
LY 1Y
el
M e
wonn
ndud
[ T A
weac
050
eyl

4018

haid
JrL B
walD
2021
w23
uwhe

2%¢
200
2614
262
263
200
268
266
267
268
269
2le
2Ty
272
2713
27e
2718
e7e
2n
278
27e
280
28%
242
263
284
288
286
287
28
209
2%
291
292
293
2948
298
2%

1=JUL=1980 22184049 VAX=l] Mgcro V82,43 Page

TIME DEPENDENT SCHEOULER 1=APR=1980 18120123 D880 (ENEC,ORC)EXSUBROUT,NAR) L

N LIRSS
.
EXESINGTINQ »

OF THE QUEUE,
INPUTSS

ouTPUTS

T U W W W N W e W TS W G W T W W T W W W W

) «PSECT
EXESINGTING L
MOV
MOVAL
novL
1084 novi,
cney
8toL
CnPy
8LS8Y
B8GTRY
CHPL
8LISV
s IN3QUE
R§8

INSERT ENTRY IN TIMNE OEPENDENT SCHEDULER QUEUE
INSERT ENTRY IN TINE DEPENDENT BSCHEDULER QUEUE

TH1S ROUTINE 18 CALLED YO INSERY AN ENTRY IN THE TVIME DEPENDENT SCHEDULER
GQUEUE, THE ENTRY [S THREADED INTO THE QUEUE ACCORDING TO LTS DUE YIME,
THE QUEUE IS ORDERED SUCHh THAY THE MOST IMMINENT ENTRIES ARE AT THE FRONY

RA » LOw URDER PART OF EXPIRATION TINE,
Ri = HIGH OROER PART OF EXPIRATION TINE,
RS s ADDWESS OF ENTRY TO INSERT In TIME QUEVE,

1PL MUST BE IPLS_TIMER OR ABOVE,

SPECIFIED ENTRY 18 INGERTED INTO TME TINE OEPENOENT SCHEDULER QUERUR
ACCORDING YO 1TS OUE TImg,

) ] JINSERT ENTRY IN TINE QUEUE
RO, TOESQ_TINE(RS) $8ET ABSOLUTE ODUE YIME
WeERESGL TOFL,R) JGET ADDRESS OF TIME QUEUE LIBTHEAD
R3,R2 JCOPY AODORESS OF TIME QUEUE LIBTHEAD

TOESL TABL(R2),R2 1GET ADDRESS OF NEXT ENTRY

R3, N2 JEND OF QUEUE?

208 J1F EQL YES _
Ri, TOESQ TINECA(R2) JCOMPARE HIGH ORDER PARTS OF TINE
108 JIF L8SU NEw ENTRY MORE INNINENY
208 11F GTRU NEW ENTRY LESS INMINENT
Re, TQESQ, TINE(R2) JCOMPARE LOa ORDER PART OF TINE
198 J1F L8SU NEW ENTRY MORE IMMINENT

TOESL TOFL(RS), TOESL TOPL(R2) pINSERT NEW ENTRY IN YINE QUEUL
)

[
({1}
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810PTQC == Removes TOE troms timer Queue 21=MAY=1980 00135153 VAX-1}1 Macro V02.49% Page 1
vos 19-MAY=1980 14323820 .DRAO:(VIK)STOPTQE,NARjJS S (1)
0000 100 +TITLE STOPTOE -~ Removes TOL from timer queve
0000 200 +JDENT /VOL)/
0000 300 e
0000 400
0000 S00 5 ABSTAKCT:
0000 600 ;
0000 700 3 This program displays the contents of the location being updated
0000 800 3 bv the routine specified in & TULk (thrice). It then cancels the
0000 900 3 TOE request, and deallocates the block of pool being used to
0000 1000 contain the TOE routine,
0000 1100 3
0000 1200 3 BIDE EFFLCTS:
0000 1300
0000 1400 Non-paged pool is returned to the systea.
0000 15u0
. 0000 1600 3 PROGRAMMERS
. 0000 1700
0000 1400 Vik muiznieks 15=-MNAY=1980
0000 31900 ;
0000 2000 je-
0000 2100 .
0000 2200 Cuternal sysbols
0000 2300 ¢
0000 2400 ¢1PLDEF ) 1IPL detinitions
0000 2500 STUEDEF ’ TOL detinitions
0000 2600 3
0000 2700 ; Local syabols
0000 2800
0000000C 0000 2900 HEADER = )2 . » header size tor code block
00000003 0000 3000 LOOP.CNT = 3 3 loop counter
0000 3100 )
0000 3200 ; Local storage
0000 3300 )
000001A3° 0000 3400 LKWSET: .LONG START.LOCK ) starting sddress
000001C1° 0004 3500 «LONG END_LOCK ) endinqg address
0000 0008 3600 TTCHANE .wWORD 3 TT channel
54 54 00000012°010E0000° 000A 3700 TT: +ASCID /1%/ 3 descriptor for tersinal
00000034° 0014 3900 CTR: +LONG STRLEND = STRING . 3 SFAD control string
00000042° 0038 3900 «» LUNG STRING ) Aaescriptor
0000001E° 001C 4000 CTR1 +LONG STR1.END = BTR 3 SFAD control string
00000024° 0020 4100 « LONG STR s descriptor
45 50 43 20 6 69 20 65 75 6C 61 56 0024 4200 5IM; +ASCII eovalue in EXESGL.SITESPEC & jXL%; converts to hexadecissl
43 43 850 33 435 354 49 33 3F 4C 47 24 0030 :
4C 88 21 20 30 20 003C
0042 4300 STRI.END;
63 69 66 20 6L &9 20 63 73 6C 61 56 0042 4400 STRINGS .ASCII *vValue in fleld = JXL® s converts to hexadecimal
4C S0 231 20 3D 20 64 6C OO4E
0056 4500 STR.END?
00000000 0056 4600 FAOLENS .LONG § sFAO output lenath
00000023 O00SA 4700 OUTs +LONG 35 » Output string desc.
00000062 O0O05E 4600 +LUNG BUFF
00000085 0062 4900 BUFF; <BLKB 3s 3 Actual output string
0085 5000 BAD.MESSAGE: 3 used in case NAKETOR
67 6F 72 70 20 435 S1 54 43 4B 41 4D 0085 5300 +ASCII /WAKETOE proqram has not been run./ ; not yet run
20 74 6F 6T 20 73 61 68 20 6D 61 72 0091
3L 6K 73 72 20 6K 65 65 62 009D
00000021 OO0A6 5200 BAD.SIZE = , = BAD.NESSAGE



sToPTOE
voh

03 50

36 50

82 00000000°GF

Sé
£ 1]
t 1]

so

30

0089
0C A2
ocC

03

DB S50

88 50
9 50

33 so
Br 5¢

62

00000000°GF

50

00000000°GrF
00000000°Gr

00
56
50

oo0°ar
50
Se

0000

04
007C

Es
04

£9
Do

19

E9
E9

E9
Fs

or
16
Do
16
D4

3c
04
Do

Do
04

Reaoves

0046
00A6
00A6
0046
00AS®
0087
0087
0087
0087
0088
QO0BA
00C9
oocc
00CD
00DE
00E1
00Es
00E®
00EA
010A
o11e
0117
0114
011E
0121
0124
0124
0139
013C
015¢
0162
0162
0177
0474
0190
01AL
01A)
01A)
0143
0143
01Ae
O1AY
0LAd
0182
(381 ]
018BE
O1BE
01BE
0i1Ct
01C1
o1ch
0102
0103
016
03E2
U1ES
01E6

TUE tros timer Queue

5300
5400
$500
5600
5700
5400
5900
6000
6100
6200
6300
6400
6500
6600
6700
680V
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500
8600
9700
6800
w900
9000
9100
9200
9300
940v
9500
9600
9700
Yhuo
9900
10000
1uiuo
10200
10300
10400
10500
10600
10700
10800
10900

21-MAY=1980 08:35153

VAX=11 Macro V02.45
«DRAOZ [VIK)STOPTOE  HAR) 1 4 )

lock pages in working set
qet channel to terainal
1¢ negative, systea address

deassian terminal channel
solve BLSC byte displacesent
Point to update locstion

toraat EXZsGL.SITESPEC

«1 seconds

code must be locked in
working set so no page

qet address of code block
clean-up locetion so this
proqgram cannot be rerun

end of locked down code
deassign terainal channel

deassign terainal channel
restore exit status code

19-MAY~1980 14123320
’
’ Entry point for routine
)
START: .WORD 0 J null entry msask
SCMKRNL.LS ROUTIN=10s ) enter kernel mode
’ Note that most of the work being done in kernel mode by this
’ example really could be done in user mode. There 1s not auch
H need to enter kernel mode before label START.LOCK,
RET . # all done
1081 «wORD “N<R2,RI,RE,.RS,R6> ! save reaisters used
SLKWSET.S INADRSLKWSEY ’
BLBS RO,15¢ 3 Proceed on success
RET J stoo on error
1583 SASSIGN.S DEVNANSTT,CHANSTICHAN 1]
) BLBC RO,258 3 exit on error
2081 ®OVL G*EXESGL.S1TESPEC,R2 7 qet TOL address
l
BLSS 30s stop it not negative
SOUTPUT CHANSTTCHAN, Ltucxunonuo-lxzt.ourrta-a;o-ucaaxct
SDASSGNLS CHANSTTCHAN ?
KET ? all done
2583 Ahw ERROR ]
3088 novL TOESLFPC(R2),R6 ? qet code address
SuUBL2 OhEADER, Re ’
MOVZBL WLUOP.CNT,R4 } ) set loop count
$FAOCLS CTRSTIRsCTR),OUTLENSFAOLEN,~ ’
QUTBUFsUUY,PiaR2 3 tor dedbuqaing
BLBC RO, 258 } test tor errors
SOUTPUT CHANSTTCHAN,LENGTHSFAOLEN,BUFFER=BUFF ) print value
sLaAC RO, 258 5 test for errors
408 8FAQLS CTRSTRSCTR,UUTLENSFAOQOLEN,~ 3 tormat counter which
QUTBUFaQUT,Pis(N6) 3 changes every
8LBC RO, 258 1 check for error
SUUTPUT CHANSTTCHAN,LENGTHSFAOLEN,BUFFERSBUFF ) display counter
81.8C RO,ERROR - 3 Check tor error
) SO0BGTR R4,408 ? 1000 a tew times
START.LOCK) ’
’
? taults above IPL 2
SETIPL slPLS.SYNCH ? reise IPL to synch
REMQUE (R2).RO 3} remove YOE from queue
Jss G EXESVEANONPAGED } deallocate YO
MOVL Rb,NO ) [
Jse G EXLSDEANONPAGED J deallocate code dlock
CLRL G EXESGL.EITESPEC ]
’
5 until MAKETQE rerun
SETIPL sV ) enable interrupts
END.LOCK 3 ’
BUASSGN.S CHANETTCHAN H
MUVZul 96S8.NORMAL,RO J return success status
RET ) all done
ERRORS muvlL RO,Rb } save exit status code
SDASSGN.S CHANSTTCHAN 1
AuVL R6,RU ’
RET 7 all done
+END START

2
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sTOPTOE == RemoVes TUL from timer quele 21=MAY=1900 080135153 VAX-11 Macto V02.493 Pade )
Symbol table 19=MAY=1900 14523120 _DRAOS{VIK)STOPTOE MAR)14 1)
(113 ® 00000001 IUSK_SLTEVF = 00000040 108V_SHUTDOWN = 00000007
seT2 = 00000004 108KSETFNCT = 00000200 108V.SKPSECINH = 00000009
BAD.MESBAGE 00000083 R o1 IGeN_SHUTDOWN = 00000080 JO08VLETARTUP s 00000006
8AD.S12E ® 000000213 JOSMLSKPSECINNH = 00000200 108V.BWAP = 0000000A
BIT... s 0000000D TOSM_STARTUP = 00000040 108V.SYNCH = 00000009
sure 00000062 R 01 108M_SWAP = 00000400 108V.TINED s 00000007
CTR 00000014 R 01 JOSMLSYNCH s 00000200 TOSV.TRANOECHO » 0000000C
CTR1 0000004C R (13 JOSMLTINED ® 00000080 10SV.TYPZARDCNT® 00000006
END.LOCK 000001C3 R 01 JOgM_TRMNOECHO = 00001000 108V..NORD = 00000006
ERRON 00000103 R o1 108M_TYPEAHDCNT= 00000040 JOSV_wRTATTIN = 00000008
EXESDRANONPAGED seessvse o1 TOeM_WORD = 00000040 108.ACCESS s 00000032
CACOGL.OITEBPEC eososnse ot L0 WKTATIN = 00000100 108_ACPCONTROL = 00000038
FAOLEN 00000056 R [ 1} 1085.FCODE s 00000006 106.CLEAN s 0000001E
GbL... s 00000000 108VLABORT = 00000000 JOS.CONINTREAD = 0000003C
HEADER s 0000000C I08VLACCESS = 00000000 108.CONINTWRITE= 0000003D
T108K_ABORT s 00000100 10SVLATTNAST s 00000008 108.CREATE s 00000033
10eN.ACCESS = 00000040 J08VLLINARY = 00000006 JOS.DEACCESS s 00000034
IOORLATTINAST s 00000100 JOSVLCANCTRLO = 00000006 108.DELETE ® 00000033
100N.BINARY s 00000040 108V.CECYL = 00000UOA 108_0IAGNOSE = 0000001D
IOSHLCANCTRLO = 00000040 108V..CONNOD s 00000006 I08.DRVCLR = 00000004
108R.CECYL ® 00000400 JOSV.CREATE s 00000007 I0S.ERASETAPE = 00000006
108R.,.CONNOD = 00000040 108V.CTRLCAST = 00000008 JOSLFORNAT = 0000001K
I08A.CREATE a 00000000 JUSVLCTRLYAST = 00000007 I08.INITIALIZE = 00000004
I0OR.CTRLCAST & 00000100 JOsVLCVTLOW = 00000008 108.LOADMCODE s 00000001
IQSR.CTRLYAST = 00000000 I08VLCYCLE & 0000000C 1Us.LOGICAL s 0000002F
1080R.CVYLOW s 00000500 LUSVLDATACHECK = 0000000E 108.M0DIFY = 00000036
10en.CYCLE ® 00001000 JOSVLDATAPATH = 0000000A I108.MOUNT s 00000039
I08R.DATACHECK s 00004000 JOSVLDELDATA = 00000006 10s.NOP = 00000000
IOSH.DATAPATH = 00000400 10sV.DELETE s 00000000 108LOFFSET = 00000006
JOSA.DELDATA = 00000040 108V.0IAGNOSTICn 0000000¢ FOSPACKACK = 00000008
JOSN.DELEYE s 00000100 108VLDHOUNT = 0000000A 106.PHYSICAL = 000000tF
JOSH_DIAGNUSTICE 00000300 108V.DSABLMBX = 0000000A 103.0ST0P = 00000007
108R..DNOUNTY » 00000400 I0SV.ENABLNAX = 00000007 JOs.READHEAD = 0000000E
TOON.DSABLABX = 00000400 10eV.FCODE s 00000000 J08.READLBLK s 00000021
L1OSALENABLNBX = 00000000 I0$VLHANGUP a 00000009 108.READPBLK = 0000000C
I08n.rCODE s 0000003F 1UBV_INHEALOG s 00000008 108.READPRESET = 00000019
I0SN_NANGUP ® 00000200 IOSVLINHEXTGAP = 0000000C I108.READPROMPT = 00000037
1088 INNERLOG = 00000800 JOSVLINHRETRY = 0000000F I08.KEADTRACKD = 00000010
I0SN_INHEXTGAP = 00001000 TOSVLIMASEEK = 000V0000C I0SREADVBLK = 00000034
I08N_INHRETRY & 00008000 1USVLINTERRUPT = 00000006 108.RECAL ® 00000003
I0SNLINNBEEK s 00001000 IUSVLINTSKIP = 00000008 108.RELEASE s 00000008
IOSH_INTERRUPT » 00000040 108VLMOUNT = 00000009 I08_REREADN = 00000016
IOSNLINTSKIP ® 00000100 T08V.MOVETRACKD= (40000007 108_REREADP = 00000017
1088 N0UNT s 00000200 108 V_MUECHO s 00000006 108_RETCENTER = 00000007
1084 NOVETRACKD= 00000080 IVSVNOFLLTR = 40000009 108LREWIND = 00000024
106M_N0ECHO s 00000040 JUSV.NUPORMAT = 00000008 108.RENINDOFF = 00000022
IOSR_NOFILTR ® 00000200 108V_NOw = 400U0006 108.8EARCH = 00000009
I08N_NOFORNAT = 00000100 108V.NORAIT = 00000007 100.8EEK = 00000002
108N NOW s 00000040 lUSVLUPPOSITE = 00000009 10S_SENSECHAR = 00000018
108N NOWALT a8 00000080 JOSV.PACKED = 00000007 108.SENSENODE w 00000027
1084.0PPOSITE = 00000200 IUSV.PURGE = 00000008 I108.SETCHAR = 0000001A
106X.PACKED = 00000080 JUSVLREADATTN = 00000007 108.SETCLUCK = 00000037
108N_PURGE ® 00000800 LUSVLREFRESH s 0000000D 108.8ETCLOCKP = 00000008
IOSNLREADATTN = 00000080 1USVLRESET s 00000007 108.SETNODE = 00000023
TOSN_REFRESN s 00002000 IOSV.LREVERSE = 00000006 108.6KIPFILE = 00000025
10sN.RESLY s 00000000 IOSVLSETEVF = 00000006 I08.SKIPRECARD = 00000026
10sh.REVERSE s 00000040 I0SVLLETFNCT s 40000009 108.5PACEFILE = 00000002

D)
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STOPTQE == Removes Tut tros tiser queue 21=MAY=3980 08335353 VAX=1] Macro V02.49% Page L)

Syabol table 19=MAY=19680 14323520 LDRAOSIVIKIBTOPYQEL.NARILG (1)
100 8PACERECORDS 00000009 TOESKLLENGTH 0LV00030
I00.STARTDATA = 000000138 TOESLAST 00000030
T08.8TARTDATAP & 00000006 TOESLLASTPRY 00000014
JO8.8TARTNPROC = 00000002 JubsLFFC wuv000uUC
J08.8TARTSPNDL = 00000019 TOESL.FR] 00000010
108.8T0P & 00V00003 TOESLaFie 00000014
JOS.YTYREADALL = 0000003 TuESL.PID 0000000C
108.TYYREADPALLS 00000038 TUESL.ROP LD 0000002C
J10eUNLOAD s 00000001 TuEsL.TUBL 00000004
108.VIRTUAL ® 0000003F TULSL.TUFL 000000V
J08.WRITECHECK = 0000000A TQESMNEPEAT ® 00V00004
JI08.WRITECHECKH= 00000010 TUESQ.DELTA 00000020
JOS.WRITENEAD = 0000000D TOESU.TINE 00000030
J10SLWRITELOLK = 00000020 TAESVLHEPEAT s 00000002
I08.MARITENARK = 0000001C TOEew.512E 00000008
108 uRITEQF s 00000020 T 0000000A R 01
I00MRITEPBLK = 00000008 TICHAN 00000008 K 01
108 WRITERLY s 0000001%

I00LMRITETRACKDs 0000000F

I08.¥RITEVBLK = 00000030

JOOWRTTNKR = 00000010

IPLS.ASTDEL s 00000002

IPLOMUCLK @ 00000018

rLel0POST s 00000004

IPLOLNAILBOL s 00000008

IPLS.PONER s 0000001F

IPLOLQUEUEAST = 00000006

IPLE.BSCHED s 00000003

IPLOLBYNCH s 00000007

IPLE.TINER s 00000007

LKWSET 00000000 & ot

LOoOP..CNT s 00000003

[:113 0000005A R 1]}

PRS.IPL S5595908 X o1

S88._NORNAL [ TIX T2 Y1) X o1

STARY 000000A6 R o1

START.LOCK 000001A3 R o1

STR 00000024 & 01

STRI.END 00000042 R 01

STRING 00000042 R o1

STR.END 00000056 R 01

SYBSASSICH ses0e0es GX o1

SYSSCRAKANL ss8880088 GX 01

SYBSDASSGH sse88088 (CX (1}

SYSSFAD [ L1117 [ § 01

SYSSLKwSE? seseseed  GX ['})

SY880100 80088 GX [}

TOLe8..EFN 00000029

TOESB.RN0D 00000028

TOESBROTYPE 00000008

TOLB.TYPE 0000000A

TOLSCLLENGTM 00000030

TOLSC.ABREPT = 00000003

TOLsC.888NGL s 00000001

TOEsC.THENGL = 00000000

TOESC.WKREPY s 00000008

TOLSCUKBNGL = 00000002
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S70PT0E
Psect synopsis

== ReMoVes TOL from timer Qqueue

19=NAY=1900 14323320

* .
{ Psect svnopsis |

PSECT name Allocatfion PBECT No. Attriputes

e L L 1 11 1] Seovemeuween -oe L LT ]

o ABS 00000000 ( 0.) 00 ¢ O0.) NOPIC USR COoN ABS LCL NOSHR NOEXE NORD

« BLANK 000001E6 ( 4686,) O1 ( &.) WNOPIC UBR COoN REL LCL NOSHR £Xe RD

SABSS 00000030 ( 48.) 02 ( 2.) MNOPIC USR COonN ABS LCL NOSHR [ 44 ] RO

{ Pertormance fndicators |

Phase Page faults CPU Time £lapsed Time

e L L L1 ]

Initialization 22 00300300,03 00300:00.16

Cosaand processing 3o 00300300,20 00300:00.8)

Pass | 2099 0031003u9,.70 00300111.79

Sysbol table sort 14 00300100,29 00300:00,31

Pass 2 47 00300101,49 00300:02.08

syabol teble output 34 00300300.16 00:00:00.16

Psect synopsis output 4 00100100.03 00300:00,05

Crosssreference output 0 00300300,00 003100100.00

Assembler run totals 2461 00300311.97 00300315.39

The working set limit was 150 paqges,
39571 bytes (78 pages) of virtual memory were used to butter the intermediate code,

There were 20 pages of sysbol table space sllocated to hold 245 non-locel and & local symbols.
109 source 1ines were read in Pass 1, producing 1) object records in Pass 2.

22 pages of virtual memory vere used to detine 21 macros.

i Macro library statistics |
dacro librery namse Nacros detined
«DRALS(SYBLIBILIB . ALD) Y 21
«DRAL I (BYSLIB)ETARLET NLB) S [

TOTALS (all libraries) 21

430 GETS were required to define 21 mecros.
There were no errors, warnings or intorsation messages,

/LIS STOPTQOE+SYSOLIBRARYILIB/LIB

21-NAY~1900 09135153 VAX=1) Maclo V02.45 PaQe
<DRAOI (VIK)STOPTOL . NAR L4

NOWRT NOVEC BYTE
WRT NOVEC BYTE
WRT NOVEC BYTIE
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SAMPLE STACKS AFTER BUGCHECKS
Access Violation

(g;—¥i- 4 .

\ |7 F FECDE 4| ESTABLISHER FRAME
; FFFFFFFD| DEPTH=-3 LAST CHANCE
e 14 RO |
i
Q’\% 0 R1
T 5
c | sss_Accvio :‘é‘ ST deXe
Llinpa 1 REASON i T TR, )’{fj E
) 12 VA Vipruel addirss
80052184 |PC
1800000 | PSL

TK-8966

Stack After Access Violation Bugcheck

.

Probable Causes:
e Blown register

e Incorrect data structure field
e Improper synchronization

80
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Page Fault Above IPL 2

SP—— R4
R5 "’
1 REASON
314 VA
80050200 PC
160000 PSL
P
°
°
TK-8967
(U Stack After Page Fault Above IPL-2

Probable Causes:

e Blown register in fork interrupt routine
e Improper start I/0 routine design
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(\_/ Reserved Operand Fault

SP—» 4

3

454

80051234

00070000

Q./ °

ESTABLISHER FRAME

DEPTH-
RO

R1

SS$_ROPRAND
PC

PSL

TK-8964

Stack After Reserved Operand Fault

Probable Causes:

e REI failure

- IPL problems (allocate memory at wrong IPL)

- Blown stack

e RET failure
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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 SDA dump file) can be used to locate the instruction that
caused a system crash. 1In 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.



CRASHER
vo1

30 14
st 30
. or
50 or
58 0

0000°8r

e= This proaram

04

0104

9A
9A
9A
A
0o

3c
04

0000 100
0000 200
0000  30v
000V 400
0000 500
0000  6UG
0000 v0
0v00 900
0000 900
0000 100v
0000 1100
0000 1200
0000 1300
0000 1400
0000 1500
0000 1600
0000 1700
0000 31800
0000 1900
0000 2000
0000 2100
0000 2200
0000 2300
0002 2400
0011 2500
0012 2600
o014 270¢
0017 2900
005A 2900
001k, 3000
00227 3100
007%" 3200
0025 3300
002A 3400
0028 3500

cfashes the sy

stem 25=JVUL~1900 1211039}
23-JUN=1980 11303305

VaXe11 Macro v02.45 Pate
=DRAOS {VIK)CRASHER . NAR) 2 )

+TITLE CRASHER == This program crashes the svstes

«1DENT
149
H
# ABSTRACT!:
’

/vOoL/

Any error fin kernel mode causes the systees to crash, 1In tnis
the program simply accesses address 20, to which the
progrem hes no access,

case,

810C EFrFeCts

The system crashes!!

Vix muisnieks

Progras entry point

’
’
H
’
H
’
?
H
3 PROGHANMER:
H
’
’
H
’
’
’
8

TART: L WORD

[

SCHKRNLLS ROUTIN=}OS

RET
10813 «WORD
novzeL
novzuL
nOVZBL
“OVZBL
nOvL

"ovZwL
RET
+END

“N<R2,RE>
020,R0
149,R}
064,R2
080,RE
(RO),RS

$888..NORNAL, RO
START

MAY=21-1900

“w W W W e W W W WE W

~

null entry sask

enter kernel esode

will never get here
save two registers
place bad address in RO
store dusay values

to see on BUGCHECK
output

this {netruction should
crash the systems

1f qet here, return success
code



—fya-.

CRASHER == This proQres crashes the systes 25=J0L=1900 12130:91
Sysbdbol tadle 23-JUN=1980 21303308
S88.NORRAL 29809888 X [T
STARY 00000000 R 01
SYSSCNKRRL sesssses CX os
! Pgect svynopsis |
’.---.-.---.-.Q.-Q
PSECT name Allocetion PSECT Ne. Attridutes
L L L L LT 2 1 13 LA 2 L L 2. 12 X 3
« ADS . 00000000 ( G.) 00 ( 0,) NOPIC USBR CON ABS
e DLARK 00000028 ( 43.) 03 ¢ 3,) NUPIC USR CON REL
t Pertormance indicators |
Phase Pege taults CPU Time Clapsed Tiwme
e L L 2 1 3 L L L LD L 1 1T Y]
Initislization 22 0U100360,068 00:00:00.38
Cosmand processing 23 00:00:00,18 00300:00,38
Pass § k11 00300:00,.53 00300201.16
Sysbol table sort k] 00100:00,00 00:00:00,00
Pass 2 T QU300200,17 00300:00,32
Syabol table output 2 00:00:00,01% 00:00:00,01
Psect synopsis output S 00:00:00,02 00300:00,06
Cross=reterence output 0 00:00190,00 00:00300,00
Assembler run totsis s21 00:00300,.98 00300302,17

T™e vorking set limit vas 150 paqes,

674 bytes (2 padges) of virtual memory were used to duffer the intermediote code,

There vwere 10 pages of sysbol tabdle space allocated to hold 3 non-local and 1 locel syapols.
3% sowrce lines vere resd in Pass i, producing 10 odbject records in Pass
2 pages of virtual semory vere used to define 2 macros.

flecro 1idrary neme

«DRA1S (SYSLIB)STARLETY LB} Y

> s

Pacro lidbrery statistics

‘wacros detined

13 GETS vere required to define 2 macros.

2

There vere no errors, varnings or information ressages,

/LIST CRASHER

& o= b

2,

VAX=11 Nacre V03.48
=DRAOT (VIKICRASHER.RARD 2

LCL WOSMR WORXE KORD ROWRT MOVEC BTER
LCL mOSHR

EXE RO WRT NOVEC BYTE

2
(1)



$ MACRO/LIST CRASHER
¢ LINK CRASHER “""}—"(:>
¢ SHOW PROCESS

- 295-JUL-1980 12:10:58.53 -0PAO¢ User
Pid ¢ 001F000D Proc. name ! VIKP . uiIC
Prioritw ¢ 4 Default file srec. ¢ DRAOILVIK]

VIKP
£311,00712

Devices allocated ¢ OPAO?
$ RUN CRASHER
xxxx FATAL BUG CHECK» VERSION = V2.0 SSRVEXCEFT» Unexrected sustem service excertion
CURRENT PROCESS = VIKP
REGISTER DUMFP

RO = 7FFEFE35
R1 = B000A122
R2 = 00000040
R3 = 7FFD8D73
R4 = BOO7ACO0
RS = 7FFEC48C
R6 = 31000407
R7 = 7FFEF99C
R8 = 00000050
RS = 7FFEF98C
R10= 7FFEF9A4
Ril= 7FFEA210
# AP = 7FFECD90 (:)
FP = 7FFECD78
SP = 7FFECD70
PC = BO0O0OA128
PSL= 00000000 (E)

-85~



KERNEL/INTERRUPT STACK (:)

7FFECD78 00000000 (:)
?FFECD7C 00000000
7FFECDBO 00000000
7FFECDBA 7FFECDCS
7FFECDB8 80000014
7FFECDBC 80011265
P?FFECD?0 (00000002
7FFECD94 | 7FFECDBO
7FFECD98 | ZFFECDYC
7FFECD9C [00000004
7FFECDAO | 7FFECDCS

-2 7FFECDAA (FFFFFFFE
R0 7FFECDAS | 00000014
A1 7ZFFECDAC 0000030
7FFECDBO [00000005

$S8 -ACCV10 7FFECDBA | 0000000C
READ 7FFECDB8 ]00000000

‘——’ :.G::YL }--0 ERROR COf

BAD ADDRESS 7FFECDBC |00000014 ot
#C 7FFECDCO |00000222 RROR CODE PARAM|
PsL 7FFECDCA |00C0000 ERROR CODE PARAM
7FFECDCE = 00000000 ‘
JFFECDCC 01040000 L.

7FFECDDO 7FFD1178
7FFECDD4 7FFECDE4
7FFECDDB 80007658
7FFECDDC 00000004
7FFECDEO 7FFEF87C
7FFECDE4 00000000
7FFECDEB 00000000
7FFECDEC* 7FFD1178
7FFECDFO 7FFD1160
7FFECDFA  BO0O00A130
7FFECDF8 80000096
7FFECDFC 03C00000

EXEC STACK

PROCESS PRIVILEGES

800R2200 1FFFFFFF
800B2204 00000000

IMAGE NAME = _DRAO!LVIKICRASHER.EXE?}6 -""_<:>

HALT INST EXECUTED
HALTED AT B00072E?7

(BOOTING) A
CPU HALTED

INIT SEQ DONE

HALT INST EXECUTED

HALTED AT 200034F9

G 0000000E 00000200
LOAD DONE» 00002000 BYTES LOADED
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$ COPY SYS$SYSTEM:SYSDUMP.DMP_DRAO:CVIKICRASHER.DMP —(8)
$ RUN SYSSSYSTEM:SDA

Enter name of dumr file > DRAO!LVIKICRASHER.DMP ————(:)
VAX/VNS Swstes duar ansluzer

Dumpr taken on 25-JUL-1980 12:11:10.57
SSRVEXCEPT» Unexrected svstem service excertion

SDA> sHoW CRasH —(2)

Tisme of sustem crash? 25-JUL-1980 12:11:10.57

Version of sustea! VAX/UMS VERSION V2.0

Reason for BUGCHECK exceestion! SSRVEXCEPT» Unexrected swstea service excertion
Process currently executing! VIKP

Current imase file name: _DRAO!CVIKICRASHER.EXEié

Current IPL:! 0 (decimal)

B

P S St

0%

-

General redisters?

’kb 7FFEFE3S “RI 80004122 R2 = 00000040 R3

= = = PFFD8BD73
R4 = BO07ACO0 RS = 7FFECASC Ré = 31000407 R? = 7FFEF99C
R8 = 00000050 R? = 7FFEF98C R10 = 7FFEF%A4 R11 = 7FFEA210
AP = 7FFECD90 FP = 7FFECD78 SP = 7FFECD78 PC = BO0OOA128
PSL = 00000000 '

Processor redisters!?
POBR = BOOB2COO PCRB = 00037074 ACCS = 00000000
POLR = 00000002 SCBB = O00BCEOO SBIFS = 00040000
P1BR = 7FBB6COO ASTLVL = 00000004 SBISC = 00000000
PILR = O01FFE?S SISR = 00180000 SBIMT = 00200200
SBR = QOOBDEOO ICCS = B800000C1 SBIER = 00008002
SLR = 00000880 ICR = FFFFF30A SBITA = 20000001
TODR = 7A59266F SBIS = 00000000

ISP = 80088400
KSP = 7FFECD78
ESP = 7FFEDEOO
SSP = 7FFEF878
uspP = 7FFD1160

SDA>
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SDA> SHOW STACK——”(:)

Current operatznl stack (KERNEL)’

i

8DA> EXIT

i

o

7FFECDSS
7FFECDSC
'7FFECD&0
“7FFECDé4
ZEFECD&S
f*7FFECD6C*
"7FFECD70
| 7FFECD74 |

7FFECDBO-OOOOOOOQv'"

7FFECDBC
ZFFECBCO
7FFECDCA
“7FFECDCS
7FFECDCC
7FFECDDO
7FFECDD4
7FFECDDS
Z7FFECDDC
7FFECDEOC
7FFECDEA4
7FFECDES
7FFECDEC
7FFECDFO
7FFECDF 4
7FFECDF8
7FFECDFC

“7FFEF98C
7FFEF9A4
7FFEA210

7FFECDS0 |
~JFFECD78 ++

*7FFECD70
‘QOOOAL2B
OQOOOOOO

PR 3

CTL$AG_CLIDATA

CTLSGL_KSTKBAS+590
CTL$GL_KSTKBAS+578
" CTL$BL_KSTKBAS+570

EXESEXCPTN+006

- - = %} & @’M«,ﬂ.
SP => 7FFECB78 -00000000

_ZFFECD7C 00000000

+00000014
~00000222
-00C00000
00000000
01040000

Muslg PC

a)

7FFD1178 .

7FFECDE4
80007458
00000004
7FFEF87C
00000000

00000000

7FFD1178
7FFD1160
8000A130
80000096
03C00000

-88~

;gqggquym
0 |. 26D
BAD ADDRESS

)

EXEGCHKRNL+018

et L

. CTL$GL_KSTKBAS+5CS
‘SYS$SCALL.HANDL $+004
EXESREFLECT+14E

- ”CTLSG;-KSTKBRS+SBO
ETL‘GL_KSTKBRS+59C

= HcTtQGL.KSTKBAS+SCB

" PSL$M_PRUMOD

2O

KBAS+5E4

( SYS‘C”KRNL+OOA

P




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

possible "fix" for the problem.



analyzg/crash suys$suystem?
VAX/VUMS Sustem dump analuzer

Dume taken on 4-DEC-1982 193151:58.88
SSRVEXCEPTs Unexrected sustem service excertion

SDhA>r show crash ) o ) )
Time of swystem crash! 4-DEC-1982 19:!51:!58.88

vVersion of swstem$ VAX/UMS VERSION V3.0

Reason for BUGCHECK excertion! SSRVEXCEFT» Unexrected sustem service excertion

Process currently executind! ELLIS

Current imade file name! SYS$SYSDEVICE!LELLISICEBCRASH.EXEi1

Current IPLt 2 (decimal) §}

,‘ﬂ"’&
T

R Sl

Beneral resisters!

RO = 00000000 k1 BOOOCFEA R2

, = = 00000000
R4 = 00000000 RS = 00000000 R& = 31000208
R8 = JEFEDS70 R9 .= 7FFED?778  R10 = 7FFEDINA
&ﬁﬁ-:~ZE£E%%%33 FP = 7FFEADSC SP = 7FFEADSC
PSL = 00020000
. L]
Processor redisters!?
POBR = 80141600 PCBB = 0015E674 ACCS
POLR = 00000004 SCBE = 001B9CO0 TRDR
PIBR = 7F949600 ASTLVL = 00000004 CADR
PILR = O01FFDA1 SISK = 00000000 MCESKR
SER = 001HAEQO ICCS = 800000C1 CAER
SLR = 00001480 ICR = FFFFFO1B CMIERR
TODR = BDF9D7C3 ‘
1SP = 8012€200
KSP = 7FFEAD4C
ESP = 7FFEBEO0O
sSSP = 7FFEDSC
usp = 7FFB6940

SDA> sho stack
Current orerating stack (KERNEL):!

;:) 7FFEADAC 7FFED778
. 7FFEADS0  7FFEDDDA

7FFEADSY  7FFE7C90 CTL$AG_CLIDATA+0B0

% ¥

- % i

E SR 5

“ ot € e fg SO0 1
& L

v

R3
R7
R1
FC

v
!v{ifii;(ff 3
t H

\

Y

B

%

i

00000210
7FFED988
7FFE7C90
8000CFFO

1

00000000
00000000
00000000
0000000C
00000000

00080113

£y

Y
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/FFEALSGY  /FFEALIGA CILSG! ADIRBALSTDI64
7FFEADd4  BOOOCFFO EXE$EY TN4+004
7FFEATIIS8 00020000

7FFEADSC 00000000

7FFEAD70 00000000

7FFEAD74 00000292 BUGS _NOMULTEK+002
7FFEAD78 7FFEADCO CTL$BL_KSTKEBAS+SCO
7FFEAD7C 80000014 SYS$CALL -HANDL+004
7FFEADS80 80013001 EXE$SRCHANDLER+0CS

«9 ~.>= 7FFEADB4 00000002 ) ,

7FFEADBS 7FFEADAS CTL$GL_KSTKRAS+5A8
7FFEADBC 7FFEAD? CTL$GL -KSTKBAS+590
7FFEAD90 00000004

7FFEAD?4  7FFB6960 B

7FFEAD98 FFFFFFFD VASM_VFGH+1IFD
7FFEADIC 00000000

7FFEADAO  801153ED B L
ZEFEADA4 __000008F B SS$_ENDOFFILE+088
7FFEADAS 00000005

7FFEADAC  0000000€,

?FFEADBO 0000000 -
I7FFEADB4 0000002 o

{7ZFFEADBB . 000004D9] BUG$-EXTCACHIV+001
ZEFEADEC  00€20004.} v
7FFEADCO 00000000 o 7
7FFEADCA  003C0000

7FFEADCB 7FFE6978 N o
7FFEADCC 7FFEADEA CTLS$GL_KSTKBAS+5E4
7FFEADDO 80008089 EXE$CHKRNL+00D
7FFEADDA 00000004

7FFEADD8 7FFCS13B

7FFEADDC - BOOED640 , S ,
7FFEADEO  7FFEA490 MMG$ IMGHDRBUF +090
7FFEADE4 00000000

7FFEADEB 00000000

7FFEADEC 7FFR&978

7FFEADFO  7FFE6960 o : B
7FFEADFA  BOO0OCFES EXE$CMODEXEC+18E
7FFEADF8 7FFEDE94 SYS$CHMKRNL+006
7FFEADFC  03C00000

-90-

SDA> ex/inst 4d9 ) )
BUG$_EXTCACHIV+001: MOVW 22(R2) yBUGS$ _.NOAQBACF+003
SDA>



CEBCRASH 4-DEC-1982 1951 VAX=-11 Linker V03-16 Fade 1
+~-————*u—“—-——f,é——-_ﬁ”*
| ObJect Module Sunopsis !
fromrmm eSS R e
Module Name Ident Butes File Creation Date Creator
+MAIN, 0 404 SYSSSYSDEVICE:[ELLISJCEBGRASH.OBJi1 4-DEC-1982 19151 VAX-11 Macro V03-00
SYS V03-003 0 SYS$SYSROOT:CSYSEXE1ISYS.STBi#1 27-AFR-1982 03146 VAX-11 Lirnker V0o3-16
e + .
| Prodram Section Ssnopsis ! ’ .
+_-_--_____a-; _____________ +
Psect Name Module Name Rase End Lendgth Alidn Attributes
DATA 00000200 00000291 00000092 ( 144.) BYTE © NOPIC:USR:CON:REL;LCLvNOSHRvNDEXE' RDs MWRTINOVEC
) +MAIN, 00000200 00000291 00000092 ( 146.) BYTE O o o )
SCRATCH 00000292 0000029D 0000000C ( 12,) BYTE © NOPIC USRsCONyREL»LCL»NOSHRyNOEXE RDs WRTsNOVEC
o +MAIN, 00000292 00000291 0000000C « - 12,) RYTE O ) o o o ) )
CODE 00000400 000004FS 00Q0000F4& ( 244,) BYTE O NOPICsUSRsCONsRELsLCL) SHRy EXEs RD)NOWRTNOVEC
+MAIN, 00000400 000004F5 000000F6 ( 2446.,) BYTE O
*‘7""’““7““’“‘*
! Symbols By Name !
+a—_—_a ----------- +
Sumbol Value Sumbol Value Sumbol Value Ssmbol Value .L
EXE$GL_CEBMTX  800028C4 <
GET.CEB_INFO 0000048D-R § ;
LOC.CEB 00000400-R o~
SCH$GL_CURFCB 8000210C !
SCHeGQ..CEBHD 80002124 - .
SCH$LOCKR 80009802 Ll i
SCH$UNLOCK 80009870
SYS$ASSIGN 7FFEDESO
SYS$CMKRNL 7FFEDE?0 ) N
SYS$K.VERSION 59443158 - - . p fcffb ﬁﬁkvr?
SYSsQIOW 7FFEDEOO . e e -
Kew for special characters above!

! ¥ = Undefined '
! U =~ Universal !
! R - Relocatable |
I X = External !
Fommm e s +



SYS$SYSDEVICESLELLISICERCRASH,EXE#1

Virtual memory a3llocated!?

Stack size!

Imade header virtual block limits!?
Imade binarw virtual block limits!
Inade name and identification!
Number of files!

Number of modules?

Number of rrogram sections!

Number of €lobal sumbolst

Number of imade sections!?

User transfer address!?

[ebuddger transfer address!

Imade turel

Mar format!?

Estimated mar length?

4~DEC-1982 19!51 VAX-11 Linker V03-14

! Imade Sunorsis !
.’. ____________________ l

00000200 000007FF 00000400 (1536, butes» 3. rades)
20+ rades
1. 1, ( 1, block)
L ‘::'o 3. ¢ 2. blocks)
CEBCRASH 0

00000400

7FFEDF 68

EXECUTABLE. o B 7 . o )
DEFAULT in file SYS$SYSDEVICE!LELLISICERCRASH.MAPI1
15 blacks

Btk +
! Link Run Statistics !
ettt L D L b h ¢
Performance Indicators Pade Faults CPU Time Elarsed Time
Command rrocessing! 25 00:00:00.11 00:00300.15
Pass 1! 120 00:00:01.54 00:00:02,34
Allocation/Relocation! : 25 00:00:00.09 00:00:00.,21
Pass 2% 54 00:00300.,30 00:00:00.70
Mar data after obJect module ssnorsis! 25 00:00:00.13 00:00:00.13
Sumbol table outrut? 3 00:00:00.02 00:00300.16
Total run values! 252 00:00:02.19 00:00:03.69

Using 3 workins set limited to 415 pades and 33 pades of data storade (excluding imade)

Total number obJect records read (both rasses)!

190

of which 18 were in libraries and 2 were DEHUB data records containing 139 bstes
123 butes of DEBUG data were writtensstarting at VBN 5 with 1 blocks allocated

Numsber of modules extracted explicitly
with 1| extracted to resolve undefined sumbols

=0

L]
0 library searches were for suymbols not in the library searched

A total of 0 dlobal suymbol table records was written

/MAP CEBCRASH»SYS$SYSTEMISYS.STB/SEL

$

Fade

2
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+MAIN, 4-DEC-1982 19:51:05 VAX-11 Macro V03-00 ~_ Fade 1
4-DEC-1982 19150109 SYS$SYSDEVICE!CELLISICEBCRASH/MARE (1)
0000 1 $CEBLEF ,
00000000 2 +FSECT DATA»NOEXE
0000 3 i
0000 4 CER-DESC!
0000 0000 5 «WORD O
01 OE 0002 3 JBYTE  14»1
0000000C* 0004 7 _+ADDRESS CEB_NAME
0008 8 CEB_NAME_LEN?
00000000 0008 9 JLONG 0 ]
000C. 10 CEB_NAMES =
0000001B. 000C 11 ~ +BLKB 15
, , 001E 12 HEADER! 4 ) ; )
20 20 20 20 45 4D 41 4E 5F 42 45 43  001B 13 +ASCII /CEB_NAME OWNER PROT PERM/<10>
20 20 52 45 4E 57 4F 20 20 20 20 20 0027
54 4F 52 50 20 20 20 20 20 20 20 20 0033
0A 4D 52 45 50 20 20 20 20 20 003F
20 20 20 2B 2D 2D 2D 20 2D 2D 2D OD 0049 14 +ASCII <133 /-=-mmsm= Seaan ssme e/
20 2D 2D 2B 2D 2D 20 20 20 20 20 20 0055
2D 2D 20720 20 20 20 20 20 20 20 20 0061
2D 2D 2D 2D 20 20 20 20 20 2D 006D o o o
000000SC 0077 15 HEADER-LENGTH=,~HEADER
0077 16 PROT_ON_OFF
00 0077 17 JBYTE 0
0078 18 PERM-CEE! ,
00 0078 19 JBYTE 0
) 0079 20 UIC.OWNER: |
0000 0079 21 ~ WWORD O ™
007B 22 UIC-GROUP: o
0000 O007H 23 ’ +JWORR 0 1
00 007D 24 DONE! +BYTE 0
007E 25 +SAVE_FSEET o o
00000000 26 ~ +PSECT SCRATCH NOSHRsWRT»NOEXE
0000 27 BCI_-ARGS?
00000002 0000 28 JLONG 2 ) o
00000000 0004 29 JLONG O $0->FIRST TIME THROUGH AND WILD CARD, CEB PTR
00000000 0008 30 +LONG O
0000007E 31 +RESTORE.PSECT
, 007E 32 TERM-CHANNEL?
0000 O007E a3 +WORD O
o o , , 0080 34 TERMINAL! , V
55 4F 24 53 59 53 00000088‘010E0000’ 0080 35 . +ASCID /SYS$OUTFUT/
54 55 50 54 008E ; -
00000000 36 +FSECT CODE»EXE»NOWRTsSHR
0000 0000 37 +ENTRY LOC_CEE»"M< > , ‘ B
0002 38 $ASSIGN-S CHAN=TERM_CHANNEL » DEVNAM=TERMINAL ) ,
0017 39 $QI0W.-S CHAN=TERM_.CHANNEL » FUNC=#I108$ _WRITEVBLK F1=HEADER,~
- 0017 40 F2=#HEADER_LENBTH
0000007B‘EF 01 90 0040 41 MOVE #1,DONE iNote that we have not finished
0047 42 10%: ; ‘ N ) ,
0047 43 $CMKRNL .S ROUTIN=GET_CEE_INFOs»ARGLST=GCI_ARGS iBet into kernal for
ceb’s
) . ) 005A 44 jFormat and disrlay ceb info
2B 0000007D’EF E9 00SA 45 BLEC DONE»20%
0061 46 $OUTPUT CHAN=TERM-CHANNEL » RUFFER=CEB_NAME»~
o 0041 47 , LENGTH=CER-NAME_LEN
BE 11 00BA 48 BRE 108

i) 04 o008C 49 208 RET 7 ; o
\ 003C 008D 50 JENTRY __JET_CEB_INFOs "M<R2yR3sRA1KS> .



o
#

Ligte

Tresr

+MAIN.
50 00000000’ GF
00000000 GF
04 AC
. 08
04 AC  00000000'GF
52 04 AC
04 AC 04 BC
00000004‘GF 04 AC
o8
0000007D‘EF .
in
00000008‘EF 28 A2
29 A2  00000008‘EF
0000000C’EF
—=>0000007B’EF 22 A2

50 00000000’GF
54  00000000‘GF
00000000 GF

DE
16
0s
12

Do
no

0
12
94
11
94
28
BO
DE
Do

16
04

008F
0096
009C
009F
00A1
00A9
00A9

" 00AD

0082
00EA
00BC
0oc2
0oc4
00CA4
oocc
0004
oone
00E1
00E1
00E8
00EF
00FS
00F 6

MOVAL
JSB
TSTL
BNEQ
, . MOVL
GOT_CURRENT!
HOVL
MOVL
CHFL
ENEQ
CLRE
~ BRE
MORE.CEBS:!
» MOVZBL
MovC3

~ MOVM

NO_MORE_CEBS?
MOVAL
MovL
JSB
RET
JEND

4-DEC-1982
4-DEC-1982

G EXE$GL_CEBMTXsRO
6~SCH$LOCKR

ACAF)
GOT.CURRENT
G~SCH$GQ-CEBHD 4 (AF)

4(AP)IR2
@4(AF) 1A (AP)

4(AP) sG"SCH$GO_CERHD+4

MORE.CEES
DONE -
NO_MORE_CEBS

CEBS$T_EFCNAM(R2) »CER_NAME_LEN ) , w A
CEB_NAME _LEN,CEB$T_EFCNAH+1(R2)yCEB_NANE

CEB$W.GRP(R2)»UIC_GROUP

G EXES$GL.CEBMTXsRO
G~SCH$GL _CURFPCB R4
G~SCH$UNLOCK

LOC_CEEB

17151105 VAX-11 Macro V03-00 Page 2
19:50:09 SYS$SYSDEVICEILELLISICEBCRASH.MAR} (1)

iSet ur mutex on ceb structures i
jLock for read access (assume R4->FCB)
iB

F4(AF)=> TO NEXT CEB
$FOINTS TO LAST CEB?

o e #
[ I8
4 . g i
. haﬁ “ }' fjﬁ b ;A{':Xvﬁ‘éf’;/’ s ;ﬁ

vle Pusadl

AT
f T o

$Free ur mutex on ceb

e . .



+HAIN.
Sumbol table

$$T1

CEB$B_CREATPORT
CEE$B_DELETPORT

CEB$B-LOCK
CEB$B_FROCCNT
CEB$B_STS
CEB$B_TYPE
CER$C_LENGTH
CEBSC_SLAVLNG
CEBS$K_LENGTH
CEBSK_SLAVLNG
CEBSL-CERBL
CEB$L_CEBFL
CEBSL_EFC
CEBSL-MASTER
CEBSL_FID
CEB$L-SHH
CERSL_UIC
CEBSL_VASLAVEL
CEBSL_WRBL
CEB$L_WAFL
CEBST_EFCNAM
CEBS$W-GRP
CEBSW_INDX
CEBSW_PROT
CEBSW-_REFC
CEBSW-_S1ZE
CEBSW_STATE
CEBSW_WACNT
CEB_DESC
CEB_NAME
CEB_NAME_LEN
DONE ,
EXES$GL-CEBMTX
GCI-ARGS
GET_CEB.INFO
GOT.CURRENT
HEADER
HEADER_-LENGTH
108 _WRITEVBLK
LOC.CEB
MORE.CEBS
NO_MORE.CEBS
'PERM_CEB
PROT_ON_OFF
SCH$GL-_CURFCB
SCH$GA_CEBHD
SCH$LOCKR
SCHSUNLOCK
SYS$ASSIGN
SYS$CMKRNL
SYS$QIOW
TERMINAL
TERM_-CHANNEL
UIC-GROUP

UIC,DUNFi:)

00000001
0000001E
0000001F
0000001C
00000010
0000000B
0000000A
00000038
00000044
00000038
00000044
00000004
00000000
00000010
00000040
0000000C
00000038
00000020
00000038
00000018
00000014
00000028
00000022
0000003C
00000024
00000026
00000008
0000001E
0000001C
00000000
0000000C
00000008
0000007D
KEKKKAKR
00000000
00000080
000000A9
0000001F
0000005C
00000030
00000000
000000C4
000000E1
00000078
00000077
EERRKKKK
128308383
AXXKKKKK
KK KR KKK
ERRAOKKKK
13333323
13333833 I
00000080 R
0000007E R
00000078 R
00000079 K

00N

DVD

D/RRND

03

4=DEC-1982 19:51:05 VAX-11 Macro V03-00 ~ Fade 3
4-DEC~1982 19:50:09 SYS$SYSDEVICESLELLISICEBCRASHMARG (1)
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+MAIN.
Psect sunopsis

4-DEC-1982 19151105
4-DEC-1982 19150109

VAX=11 Macro V03-00

Fade
SYS$SYSDEVICESCELLISICEBCRASH.MARF (1)

R e et +
{ Psect sunorsis !
+—-_-___~___-_a_a+
PSECT name Allocation PSECT No. Attributes
« ABS ., 00000000 ( 0.) 00 ( 0.) NOPIC USR EON ABS LCL NDSHR NOEXE NORD NOWRT NOV@C BYT@
+ BLANK. . 00000000 ( 0.) 01 ¢ 1.) NOPIC USR CON REL LEL NOSHR EXE RD WRT NOVEC BYTE
$ARSS 00000044 ( 68.,) 02 ¢ 2.,) NOPIC USR  CON AES LCL NOSHR EXE RD WRT NOVEC RYTE
DATA 00000092 ( 146,) 03 ¢ 3.) NOFIC USR . CON REL LCL NOSHR NOEXE RD WRT NOVEC BYTE
SCRATCH 0000000C ( 12,) 04 ¢ 4.) NOPIC USR CON REL LCL NOSHR NOEXE RD WRT NOVEC BYTE
CODE 000000F6 (  246,) 05 (- 5.) NOFIC USK CON REL LCL SHR EXE RD  NOWRY NOVEC BYTE
+ ________________________
! FPerformance indicators |
+_—-____a___a_-___—; _____
Phase Pade faults CPU Time Elarsed Time
Initialization 28 00:00:00.07 00:00:00,18
Command processing 40 00:00:00.,35 00:00:00.72
Pass 1 238 00:00:06.11 00:00207.,00
Sunbol table sort 1 00:00:00.85 00:00300,85
Pass 2 67 00:00:00,98 00:00:01.,09
Sumbol table outrut 8 00:00:00,10 00:00800.,10 i
Psect synorsis output 4 00:00300.,05 00:00:00,05 O
Cross-reference outrut 0 -00:00300.00 00:00:00,00 (<))
Assembler run totals 393 00:00:08,54 00:00310.,01 1
The working set limit was 425 rpades.
16596 butes (33 pades) of virtual memory were used to buffer the intermediate code.
There were 20 rpadzes of sumbol table srace allocated toc hold 334 non-local and 2 local swymbols,
72 source lines were read in Fass 1» producing 24 obJect records in Pass 2. .
17 pades of virtual memory were used to define 146 macros. .
i ket e e ik +
{ Macro library statistics !
+-;--.._.............-_...........; _______ +

Macro library name

- e - - i - - - - - -

SYS$SYSROOTILSYSLIBILIB,MLE1 1
SYS$SYSROOT!LSYSLIBISTARLET.MLB’#1 12
TOTALS (all libraries) 13

497 GETS were reauired to define 13 macros.

There were no errors, warnings or information messades.

/LIS/ENARLE=SUPP CEBCRASH+SYS$LIERARYS:LIE/LIE
$ ture cebecrash.mar

D



SCHEDULING

OBJECTIVES

* for seleécted 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



DELETE

PROCESS STATES OVERVIEW

B OMO | CREATE

(SCHEDULER)

-08~

(SWAPPER)
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WAYS TO LEAVE CURRENT STATE
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' N ' s s he <o ond
fore o Corapr @ €lag Tobe w7
‘ ’ e en WeTrer )
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- WAYS TO BEGCOME COMPUTABLE INSWAPPED (COM)

) (Diign 7wt T ”f[}
Pre gl rio¥

& Page /s Valid

(&) . o
(& 6b$ﬂvfﬁﬁ‘/7“0?¢f'/5 Gueslable

Y 4] !
({o/ 7¥eclgs creation
o

Zodsreqf
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b} + INSWAPPED TO OUTSWAPPED TRANSITIONS
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WAYS TO BECOME COMPUTABLE OUTSWAPPED (COMO)

¢

coMm
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K»..J IMPLEMENTATION OF COM AND COMO STATES (PRIORITIES)

EEs IV ST,

For State COM. PRSI
BITS 31 0
T , ! ‘ LONGWORD QUEUE BIT MAP
; 1ISCH$GL_COMQS P
-PRIORITIES O R 31 ComoRs (alsa)
QUEUE HEADERS
QUEVE O L ISCHSAQ_COMH flead
RIORITY 31| A——® 1:SCHSAQCOMT 7@/ /
S ; '
f\u} | e o
- 30 h
/ .
{ i
Com /cam e heve DA Sk ?aw@g Ciggy-/}g@df’g}
/Of“f@ i f}“ Y ) S";’@r‘@gg ag Y 5‘?/&({,
B N
(K. Al precess =g Groceel a3 B/ » /
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IMPLEMENTATION OF WAIT STATES

WAIT STATE LISTHEAD

O ——

Fl /‘/*/.a%z

€ . Bk

State Count of
SEHIC o XxxH Processes
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IMPLEMENTATION OF STATES BY QUEUES
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IMPLEMENTATION OF CEF STATE
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SCHEDULING FIELDS IN SOFTWARE PCB
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SAVING AND RESTORING CPU REGISTERS

3

Rt 10 Tl Fpsm

HARDWARE PCB

PR$_PCBB —p

STACK POINTERS
KESU

General Purpose
Registers RO-R11

AP

FP

PC

PSL

POBR

| POLR

[ASTLVL[

P1BR

b Lve&é))r 19 Pk

| PILR

Sy Perx LDpPerX
- p tod Pepdl. PHyDeE 277C

&

ery
& pes |
F ; PE Y Pl

Rsrares QP e
v ﬂm’m re G PR 2

Do echedule !
¢ Fagrove Activl T %f LEs
j . bors o ¢ Rl ow
? . CTATE. TRk
! {
f z%?f' Peps Térm

-100-



SOFTWARE PRIORITIES AND PRIORITY ADJUSTMENT
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SOFTWARE PRIORITY LEVELS OF SYSTEM PROCESSES

PROCESS

NULL [ l _ v . ___L
default user M B R -

INPSYMB

£ OPCOM R Ll e e e e o o e e o — -
» 0 Fane pRIO Disk ACPs - o— — —— e
e B0t Tape ACPs t - — j
# ERRFMT I C T -7
# JOB=CONTROL l

PRTSYMBn
NETACP |
REMACP

SWAPPER

o 8 | 1
l l 1 | |
0 2 4 6 8 10 12 14|16 18 20 22 24 26 28 30

"Normal" Processes Real-Time Processes

SOFTWARE PRIORITY LEVELS

[ ]
| ]
||
| |

4 Svs Cavggem) STROTURLEm
e Tef o j 1 & -/5

CTay auay  Frone R

At / Z/ Cc)ﬂn”gf Zf)/i?! ek, AC ;3) f.:”?"; = N

pr /L covtd bHlecie  Sroappcr (jf @alfn "”'““":')

Vse 17 o A ?e‘ “

A s s

o . / I Y N .
Y Can'7 @l s & arel presl 4 7

-111-



PAGING

OBJECTIVES

*

pe

%

*

describe the effects of changing‘workinq set
size, creating/deleting virtual address space,
and creating/mapping global sections
considerations for programming

SYSGEN parameters that may affect paging
given an initial set of conditions, work
through the changes in status and locations

of pages/process states

'READINGS

IDSM Chapters 11,12,13
(Optional) IDSM Chapter 18



PAGING

VIRTUAL ADDRESS

31 29 9 8 0
' BYTE IN
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29 l 98 ! 0 \
— ~7/ N el }
, BYTE IN| _>/247%
PAGE FRAME NO. PAGE T

PHYSICAL ADDRESS

Address translation is the hardware operation of
converting a virtual address into a physical address for actual
execution of an instruction. The conversion, or mapping,
information is located in an entry in the appropriate page table.
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RESOLVING PAGE FAULTS
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o . DATA STRUCTURES USED BY THE PAGER

PER PROCESS Process

SPACE
PROCESS ' USER
CONTEXT CODE

A

PAGE FAULT ¢

SYSTEM | ‘
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SUMMARY OF THE PAGER

PER PROCESS Process
SPACE
PROCESS ’ USER
CONTEXT CODE
A
PAGE FAULT %
Process
WwSL Header
SYSTEM £ST
SPACE o ]
PROCESS P1RT
CONTEXT

System

Header

VIRTUAL ADDRESS SPACE
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PROCESS HEADER

Fixed Portion of Process Header
Working Set List

WS X '

PR oCZeetenT

Process Section Table

Empty Pages

Arrays for Process‘Header Pages

PO Page Table

\trrval Paqeed™

,%}

R—
%

L3

P1 Page Table
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RELATIONSHIP OF VIRTUAL TO PHYSICAIL MEMORY

Virtual page number O

Virtual page number 1

Virtual page number 2

PROCESS A
VIRTUAL MEMORY

Virtual page number O

Virtual page number 1

Virtual page number 2

Virtual page number 3

PROCESS B
VIRTUAL MEMORY

Page frame number 1

PROCESS A

PAGE
TABLE

Page frame number 2

Page frame number 3

~Page frame number 4

Page frame number 5

Page frame number 6

-—-——*

Page frame number 7

—

Page frame number 8

PROCESS B

PAGE
TABLE
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PROCESS SECTION TABLE
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Working Set List
<% Movabie Boundary
Room for Expansion of PST between‘ WSL and PST
End of Process Section Table =
f Last Allocated PSTE
\ Process
b Section < <
Tabie . PSTE
Y "“““@:\N_%
y fofors PSTX /
?%T"E LTS @gﬁk{jﬁ f:g"‘Q C._.m-w/ j;}
by Prlee Seetear ‘ /
j" ¢ P \ P é:;
PO Page Table, P1 Page Table

Precass Beelve 4
a0 el £

-119-



PROCESS SECTION TABLE ENTRY
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MMGS$GL _GPTBASE::e—— -

Process Page Table

GLOBAL PAGES

PROCESS PTEs MAP TO GLOBAL PTEs

Global Page Table

A

N Entries

\ 4

Global Page Table Entry

—> GPTE
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RELATIONSHIP AMONG GLOBAL SECTION DATA STRUCTURES
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Table Entry
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PAGE FILE CONTROL BLOCK

<MMG$GL _PAGSWPVC
G$ PAGE FILE CONTROL BLOCK
l CONTROL BLOCK FOR /
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INITIAL STATUS OF PROCESS COPY-ON-REFERENCE PAGE

Process Header

Locates Image

WSL
Somewhere
PST Eise . €t
o FREE PAGE
""""""""" < LIST

Section on Disk

---------------
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INITIAL STATUS OF PROCESS READ/WRITE SECTION PAGE

Process Header

PFN Database Arrays

WSL
.................. WSLX
| o ecceccceneaad
‘ BAK
Somewhere
(——-
PST Else —e PTE

FREE PAGE
.................. STATE
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Section on Disk

---------------
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ADDING.PROCESS.COPY-
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ADDING PROCESS READ/WRITE SECTION TO WORKING SET

Process Header
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Locates Image
Section on Disk
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REMOVING PROCESS CRF SECTION PAGE FROM WORKING SET

_Process Header

Locates Image
Section on DlSk
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Pagefile

. PTE

-124-

ODIFIED
;%GE List | STATE

€

Fre



'REMOVING PROCESS CRF PAGE FROM THE MPL (TO FPL)

Process Header
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REMOVING PROCESS READ/WRITE SECTION FROM WORKING SET

(MODIFIED PAGES)

Process Header

[ “Locates Image
Section on Dis

'

PFN Database Arrays

-.131-

2 20 ST

> BAK ~—
)

/

/
S
."'f
T Y if‘&'f'mf’?‘ @A }g )
Wﬂ@{ »f?i‘ ﬂx@@«vf\,%» la g
}\-/Y ;i i é"\

3,

¢)



MOVING PAGE FROM MPL TO FPL

Process Header
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PFN Database Arrays
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INITIAL STATE OF GLOBAL READ/WRITE SECTION PAGE

Process Header A

System Header

Global
Section Table

Locates Global
Section on Disk

------------------

Global
Page Table
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ADDING GLOBAL READ/WRITE SECTION PAGE TO WORKING SET

Process Header A

System Header

------------------

------------

Global

Section Table

Locates Global
Section on Disk

]

PFN Database Arrays

SHRCNT
—e GSTX BAK
GPTE PTE

VALID STATE

Global

Page Table
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\_ITIAL STATE OF PTE OF SECOND PROCESS MAPPING TO SAME GLOBAL SECTION (R/W)
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ADDING GLOBAL READ/WRITE SECTION PAGE TO SECOND WORKING SET

Process Header A System Header lll
WSL ' PFN Database Arrays
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REMOVING GLOBAL READ/WRITE SECTION PAGE FROM WORKING SET

Process Header A

WSL

System Header
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Section Table
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Section on Disk
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PFN Database Arrays
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REMOVING GLOBAL READ/WRITE SECTION PAGE FROM FPL

Process Header A

-----------------

WSsL

System Header

Section Table

Loc

Section on Disk

------------------

Global

ates Global
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e

R A T T I I L

Page Table
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Somewhere
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IMAGE ACTIVATION

OBJECTIVES

* discuss the steps involved in image activation
* Jiscuss SYSGEN parameters and linker options that
affect images

READINGS

* IDSM Chapter 18



STEPS
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SEQUENCE OF EVENTS OVERVIEW
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CONTENTS OF THE IMAGE HEADER
. ] 3

L 4 . . .
Phd Otfset to B, | Size of Header
L 4
* ’ - .
. {ia«,‘;,«fmzr-y,a,,yr,;,.g_m.v,, —— Otfset to @ Offset to :
. @ Fized Portion of e
.° ~ image Header @
@. Transfer Address \
Image Header i A"'\iy;‘ ) \ To5 y &

S - hava ble  Eaedgt ¢ f-b; W fidt
P e e iage |Header| U7
TaEns . \ Spare typge Blocks

© Debug and Global: \
\ Symbol Table Oftsets \\ Requested
\ T ] .
image itself " : \ .
mage Tiae \ s image Name and \ Privilege Mask cPeith
&N IDENT Strings
& — \
TN ‘ image /0 1/0
\ \ /?‘ Seg. Pages Channels
\ @ Patch Data y
\ Paveb it 78 \ '\‘ image Fiags
\ A -
Debug and ) . .
onmg Symbol \®,L © Image Section L “ Global Section 1D
Tables v Descriptors ~ \
Fixup Vector ' \ % System Version Number
image File Image Meader Fixed Portion. of
atse Y . l:nage\Header
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end of demand

number of pages size of ISD
in this section (in bytes)

page fault | starting virtual page

cluster number for this section
type
0 normall section flags

253 user stack

zero section descriptor ————p

end of process

private section descriptor—) :

end of global

base virtual block number
in image file for this section

ident for global section

section descriptor ) ‘

i h [, Lo A £ g
i Y # LT f T s S % €
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Analuze Imade - 4-DEC-1982 19:06:42.61 Fade 1
SYS$SYSDEVICE ! LELLISICEB.EXE} 10

IMAGE HEALER

Fixed Header Information

imade format mador id! 02y minor id! 04
header block countd 1 i~ ng "y
imase ture! executable {(IHD$K_EXE) ﬁgéﬂ%;ﬁ%g
170 channel count! defalidd. .o
I1/0 rade count! default
linker fladgs! o
(0) IHDSV_LNKRERUG
(1) IHDSV_LNKNOTFR
(2) IHDSV_NOFORUFS
(3) IHDSV._PICIMG
(4) IHDSV_.FOIMAGE
sustem version! X1JY wwon.

tomrooo

Imade Activation Information

first transfer address! ZX‘'7FFEDF68‘ %3
second transfer address! %X’00000400° ‘\‘&%%
third transfer address! 2ZX’00000000’ e L

‘Blobal Sumbol Table & Debus Sumbol Table Information

debud. sumbol table VBN! 5y block count! 1
dlobal sumbol table VEN! 0» record count! 0

Imade Identification Information

imade namel °*CEB"

image file identificationi! "0° N
link date/time! 4-DEC-1982 18:40:58.41
linker identification! *03-14"

Patch Information
There are no patches at this time.
Imade Section Descriprtors (ISD)

1) imade section descrirtor (16 butes)
rade count! 1
base virtual address: %ZX’00000200’ (F0O srace)
ragde fault cluster size! default
18D flass!
(0) ISD$V_.GEL

(10) ISHSV-FIXUFVEC
(17) ISDSV.VECTOR

0
(1) ISOSV_CRF 1 & ;i
(2)  ISD$V_DZRO 0 AN
(3) ISDSV_URT S S éi}\t i
(7) 1SD$V_LASTCLU 1 ' Ay
(8) ISDS$V_COFYALWAY O L
(9) ISD$V_BASED 0 ™,

0

0
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Analuze Image 4-DEC-1982 19:06:55.28 Padte 2
SYS$SYSDEVICE: LELLISICEB.EXEi10

(18) ISDSV.FROTECT 0
section ture! ISDSK_NORMAL
base VBN: 2

2) imade section descrirtor (14 butes)
rade count! 1 )
base virtual address! %X‘'00000400’ (PO srace)
pade fault cluster size! default
ISD flads!

(0) ISO$V_GEL 0

(1) ISHSV.CRF 0 <
(2) ISDSV.DZRD G
(3) ISDSV_UWRT Cmd@

(7) 1ISDSV_LASTCLU

(8) ISDSV.COPYALWAY

(9) ISDSV_BASED

(10) ISI$V_FIXUFVEC

(17) ISDS$V_VECTOR

(18) ISDSV.PROTECT
section ture! ISDSK_.NORMAL
base VBN: 3

OOOOO"@

1) imade section descrirtor (16 butes)
rade count: 1 .
base virtual address! X%X‘'00000600’ (FO srace)
rade fault cluster size! default
ISD flass: .
(0) ISDOSV_GBL
(1) ISDSV.CRF
(2) 1SD$V.DZRO
(3) ISD$V_URT
(7) ISDSV_LASTECLY
(8) ISDSV_COPYALUWAY
(9) ISDSV_RASED
(10) ISDSV.FIXUPVEC
(17) ISDSV_VECTOR
(18) ISDSV.PROTEET
section tyre’ ISD$K_.NORMAL

OO@OOF‘OPO‘

base VBN! 4

4) imade section descrirtor (12 butes) R
rade count! 20 o e N
base virtual address! XX’3IFFFDBOO’((P1 srace) .~
rade fault cluster size! default e

1SD flaus!

(0) ISD$V_GRL , £ ¥
(1) ISD$V_CRF Lt Vi
(2) ISDSV_DZRO N Sl

(3) ISOHSV_WRT

(7) ISDSV_LASTCLU
(8) ISDSV_COFYALUWAY
(9) ISD$V_EASED
(10) ISOSV_FIXUFVEC
(17) ISD$V_VECTOR
(18) ISDSV._FPROTECT

COTOTHMH=OC
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Analuze Imade S
SYS$SYSDEVICE![ELLISICEB.EXEi10

4-DEC-1982 19107:09.07

e

Fage 3
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Analuze Imade - 4=DEC=1982 19:07:10.37
SYS$SYSHEVICESCELLISICEB.EXE?#10

IMAGE ACTIVATOR FIXUP SECTION

Fixed Information
Flads$ . 7
(0) IAFSV.SHR 0

shareable imade count! 1
extra imade count! O

Shareable Imade List
0) this imade
Protection Chandge Fixurs (relative te %X’00000200')

address?! ZX‘ 00000400, rade countl 1
rrotection? PRT$C.UREW

The analusis uncovered NO errors.,

ANALYZE/IMAGE CEB.EXE
s

Fade 4
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003  kkk
013

02

03

04

053

06

07

08!

09

oA

OR:

oc:

ons

OE !

OF ¢

10¢

118

128

13

14

15 “
16} " o _

PC! 7FFEE128 State! LEF

SYS$SYSDEVICESLELLISICEB.EXE$10
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ni
gty

KNOWN FILE LISTS

Knowd File Entry (KF1)

Known . Fie Queue Forward Link

Known.File Link Backwara Link

Known File Header (KFH)

Control:

Bits Size ot KF!

Type

Pomter to WCB
File 1D/ Sequence Number

image Header Address
it Header Resident:

o

Privileged Image

Privilege Mask

Global'Section identitication.

Device Name. Directory.
File Name. Fiie Type

One of these for each
installed image
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"] Address of Associated KFi

Type Size of KFH

»
AS S

image Header of Known
File that:was instailed:
hesder-resident:

b)Y
A8 Y

One ofithese in Paged
Pool tor esch.known file
installed/HEADER RESIOENT



SWAPPING

OBJECTIVES

describe the swapping operations

learn steps in creation of alternate swap file(s)
see differences in swapper's use of PFN database
fran pager's

READINGS

* IDSM Chapter 14



User Process

Control
Region
Data

»
Per-Process Space
Process Context
-l

OVERVIEW OF SWAPPER FUNCTIONS

MO WS

[Swapper Process )~
Pseudo POPT

System Space

System Context

} "’:f-} e.;) !

SWAPPER
Process
Header
W/./ﬂ
Modified
Page
List
e 4 -
Laveolved 1 Diececd CreaT o)
f:: &y - g ”} .i"ﬁfﬁ{’;
M A-;{}pm&x
; {fé va ;,
W 0 o4 =
Need pac, .,3 ps T b 1‘“““?> r ’
Fe ST o &
o fnlanee }3 ( PML) w Tooevier DL
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module
SHELL
(SYS.EXE)

AT PE

e

&&fﬂ‘

b df, S d«g,xﬂqﬁ,g’}‘fi!‘

Free
Page
List




SWAPPER CODE MAIN LOOP

C

Wake Swapper ————>‘
L

¥ e

i 7

. " R #
Py by

Faf
Y e

Lrm

Maintain Free
Page Count
. v
Write Modified
Pages

v

OUTSWAP/
INSWAP -

Give Requested
Power Fail Asts

SH L mEYEAT

Look. /n 7o

¥ P
S Porcr Far) Tgh Kol

P L R
e F AT

> vse PSer oA

Hibernate
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EXPANDING AND SHRINKING THE WORKING SET

®

BORROWLIM
f‘zﬁs"}fgﬁ;ru o

e 2 3 ¥ s
Te Giirar Bopes 10 Carsihy
P

F

FREELIM

@

Number of Pages
on Free Page List

m PL
L4

i & ‘
J% m P&%{; ‘g“{) L devr

-~ M Pﬁjw '*f

P

FREEGOAL <~

j;?/ ff"-’in*?f} @

GROWLlM : §

Flom

;JSL

i 7

(:) H ("{1/;, avt Lot
| “»’GCT/!{/? gﬂ;L
- forogs TS

SWPOUTPGCNT ~ .7
j%zg% e fgvef

st

c‘“("’f ~

MINWSCNT

prepil ::x'
g/)&v’f gp«{l{ i
Number of Pages **'~
in Working Set

[ SLrC

dtz‘tmﬂ’\

P
L
Sy 4 o




HOW SWAPPER'S PO PAGE TABLE IS USED TO SPEED SWAP I/O

Process' Swapper's VAX
Virtual Virtual PO .
Physical
Address Address Mem:
ory
Space Space
» ‘
3
2 - 2 1
3
2
3 /=
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SWAPPER'S PSEUDO PAGE TABLES

SWPSGL .MAP :: @—=mmmmp

{This address.is stored
in the swapper's PO
base register.)

MPWSAL _PTE :: @=wmm=d |

SO

Swapper's \
170
Page Tabie
Entry
Array of
Longwords
%
v

b
<

NN

J\_

Modified
Page Writer's
|, 170
| Page Table /]

Entry

Array of.
Longwords

NN

>
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WSMAX
elements

(This number is stored'in.
the swapper's PO length.

register.)

r

b$ Y

MPW's
Process
Header
[ Vector /]
Index.
Array
of -
Words

0 :: MPWS$AWL_PHVINDEX

A%




PROCESSES X, Y
ALREADY EXIST
AND ARE
CURRENTLY
OUTSWAPPED

LOCATING DISK FILES FOR SWAPPING

e [

PCB

for Entry 1
Process X Locates SWAPFILE.SYS

WSSWP & ‘

T LSwap Slot

for Process X

PCB
for #
Process Y Entry SWPFILCNT +1
Locates PAGEFILE.SYS
T raseriesrs >
. i
Weswe » : N
L Swap Siot
for Process Y
i mage | ,’5
@iy pe £ e 28 e Tht
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OUTSWAP WORKING SET LIST BEFORE OUTSWAP SCAN

Process Header for
swapped process

Working: Set List

PO Page Table

vpn_ Y GRO
vpn_ Z PPG
vpn W GRW
vpn_ X PPG

*"}3 vpnW |1 pin B
o
1 pin D
{} vpnY |1 ptn A
f};\\, vpnZ |1 pinC
'

/

[SHRCNT = 1] o/ Skay

oy

S\ i
[SHRcnT = a] DEO7

[REFCNT = 2]~ 75 "

Ayl S
o~ i wsux PTE BAK STATE TYPE other
O oaf | Lepte0 | [ gstx | [act] |GRO|
weie1 8] [opteR | | gstx | [act] [cRW]
::::g Clwste2 ] | ptez | | patix | [act] [PPG]
wsile 4

0| wsle 4 | | ptex | |

pstx j [actl [PPG]

PFN Database Arrays

pte W'
pte X global page table SWPSGL _MAP :: cmssmmiemmm
h
it Swapper's
teQ valid. ptn:A
pte Y st halld 1/0 Map
gpte R valid..pfn:B f::';*‘ y ]3 |
pte Z 1 T A ‘i;"

i‘:.é _) fc‘ fﬂf"}; T
i P "fﬂ;
e i W
///
o
jﬁa;/\;}
¢

E . ’”-; o LT, Lf??é

) o
1 — {)f"c:_;;? }’)‘-15(

£ R e .
l\wg/” ©oy ChECd

{}C} A s §




OUTSWAP WORKING SET LIST AFTER OUTSWAP SCAN

vpn W

vpn X.

vpn Y

vpn.Z

Process Header tor
swapped:-process

Working Set List

vpn Y GRO
vpn 2 PPG
vpn. X PPG

PO Page Table

0

gptx. (R)

1

pfn D

pin:A

1

ptn.C

wsle 1
wsle 2

wsle 3

wsle 4

pte W'

pte X.

pte Y’

pte Z

WSLX. PTE BAK STATE TYPE other

al - )l getea | [ gstx | [act] [cro] [SHRenT = 1]
gl - ][ opte ] 1 estx | [act] [crw] [smrenT=3]

clwsle2 | | ptez | | ponx | [act] [ppa] [rercNT=2]

o wstea | | ptex | [ pstx | [act] [pea]

PFN' Database Arrays

SWPSGL_MAP :::

global page table e —
h
gpte Q valid. pfn A ; Swapper's
1/0 Map:
gpte R valid. ptn:B:
1 pfn: A
1 pfa.  C @
1 pfn 2]
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vpnW’

vpn X

vpn'Y

vpnZ

OUTSWAP PROCESS PAGE TABLES AFTER SWAPPER WRITE

Process Header for
swapped process

Working Set List

vpn Y’ GRO
ven 2 PPG
vpn X PPG

PO Page Tabie

o gptx (R)
0 pstx
o gptx (Q)
o} pfn.C

wSLX: PTE BAK: STATE TYPE other

@ al Bunk | | gpte@ | [ gstx | [tree] [GRO] |sWRcNT=0]

wste 1 B[ - ] [ opter | | astx | [act] |cRw]| [SHRCNT = 3]
:::z ; c[wste2 | [ ptez | [ paix ] [act] [ppc]| [REFcNT =1]

v @] T | 7 [ree) [Foe]

PFN Database Arrays

pte W’
pte X global page table SWPSGL — MAP :: eommmm—
h
te Q trans. pfn:-A Swapper's
pte Y o 2 1/0 Map:
gpte R validi pfn:8
pte Z
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INSWAP WORKING SET LIST AND SWAPPER MAP BEFORE

vpn W

vpn X

vpn Y

vpnZ

PHYSICAL PAGE ALLOCATION

Process Header for
swapped process

Working: Set List

vpn_ X GRO
ven W | PPG
vpn Y GRO
vpn_ 2 PPG

PO Page Table

0 pstx
‘0 gptx (T)
0 gptx (S)
0 pfn A

WSLX PTE

BAK STATE TYPE

jal_sum | [ ptez ] [pgtix | [treef |

|

other

L”L;M’f{[ (K

&ST X

= FaulT o
ke LTS +PTE
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weie 1 058~ ] [ontes ] [[astx_] [act] [ero] [shmcnT = 3]
“wsle 2 .
wees  c[BUNK] o] [Toem ] [ree] []
vt o] [T ] o] [ree] [
: PFN Database Arrays .
L4 [
pte W'
p“e X globalapage table SWPSGL_MAP :: *
S
gpte S valid, ptn B Swapper's
pte Y /0 Map-
gpte T gstx
pte Z




vpnw

vpn X

i - vpn Y

vpniZ

INSWAP WORKING SET LIST AND SWAPPER MAP AFTER ALLOCATION

Process Header for
swapped process

Working Set List

on X GRO
I PPG
ey GRO
o 2 PPG

PO Page Table

[¢]

pstx

0

gptx {T)

gptx (S)

o

pin A

WSLX PTE

STATE TYPE other

A~I BLINK l I pte Z I Lpgﬂx ] Iiree‘l [

wsle 1 Bl. - || gptes | | | [act] [ero| [sHRCNT =3]
le 2 g T
weie 3 ¢l JLo 1| | Lect) ]
wsle 4 .
@01 JL o ]| J Laet) (]
E | Lo 11 | Laet) [}
FL Lo 11| 1 Qeet) [ ]
pte W’ . PFN Database Arrays
pte X globalipage table SWRSGL_MAR <= ey
i
gpte S valid. pfn:B Swapper's
pte Y 1/0 Map:
gpte T gstx
1 pftn. D
pte Z 1 pfni  C @
1 pfn.  E
1 ptn F
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INSWAP WORKING SET LIST AND REBUILT PAGE TABLES

Process Header for
swapped process WSLX PTE BAK  STATE TYPE other
‘ Working Set List @ AlwsleA] [ pte Zj ng”" 1 Lacq l'PPa
I 551 wsie 1 @ Bl - | [ontes ] [[ostx ] [5ct] [cro] [SHRCNT = 4]
] oven w PPG le 2
23 Ty \: ~G70 ::,:3 Clwsie2 | | ptew ] [ pstx | [act] [pPa]
vpn: z PPG le & |
! wsle @ D[ - 1 Lgpte Tj L gstx j Lact] LGRO] EHRCNT: 1]
ElBUNK | [ o ][ -] [iree] [-]
PO Page Table Fleunk | | o ][ - ] [ree] -]
\3/ pnW} 1 pin.C pte W’ PFN'Database Arrays
{%‘} vpn\x‘ 3 p'n\D pte X g'oba“page table SWP$GL_MAP 1 AEES——
PR |
: gpte S valid, pfn:B Swapper's
@ veny [1 pfn B pte Y 170 Map
k_/‘ @‘ te T valid. pfn D
vpnZ |1 pfn A pte Z
0
I :
—/
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HOW MODIFIED PAGE WRITER GATHERS PAGES

Modified
Page List
PTE

Balance Slot
Area

Modified Page
Writer's Map

Almp o P 1 PFN D
B @ pm— // s
Cc transition PTE (free List) ” 3 PEN A
D 0 PFN D ®
E H H
f 0 PFN A L PFN C
H : 7 1 PEN E
0 PFN C 7 - H
ol 1 PFN (valid) / 1 PEN'B
@ FPL < et : / s
0 ° / 1 PFN F
l;f« process section table index
LB mpl T e sieny 0 PFN E /
(5 =/ L2 H /
ynpu/ Letrr! .
R PFN B /
< /
H /
0 PFNF
- correct PGFLX but cluster
full.
Y ! 3
b I3 S he el § sE 0
£ . g ) e TP
j v 2 & Pl W RTCEURIR
. Cfenie PO -
7 .
(f’;@'ﬁ [& v, Fa
I & * ;
VaLio Pre
pgTX
S | ‘n:,y.s, i~
P R L‘*/ 4
Pagp 5 [eacfed
AS ¢ 2
oo TF M PL oo inpPh Wwarr Lemma T ,
R - B e VY Az
~ it procecs 28 st !

s

o
Ser TO Z preliomt T
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PROCESS CREATION/DELETION

OBJECTIVES

* list and explain several differences between simple

processes, interactive processes, and batch processes
* show steps in process creation/deletion
* ghow primary loop of command language interpreters
READINGS

* IDSM . Chapters 17,18,19,20



CREATION OF PCB, JIB, PQB

Atloaa?f‘w? )£ The Process

71 7o J7-5 T ki
! oo /< aéﬁfm‘:[;w(

I JB | €—
Creator ‘
(Pooled |
~Quotas) |
PCB
ew Process
. i
PCB & fil|proee®
& rgetion
$CREPRC _
arguments :
Control (_
 Region ‘
Process |
Quota
[ ; Block
' (PQB)
—> Process :
- Header

ce f‘»@j
Lo - }M){-f[&_ (
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SWAPPER'S ROLE IN PROCESS CREATION

17-1¢ 7o 47- 15 IDSM

(\/D (OI\’sCf:OUm?}‘;‘:M) of PHD

IF poéz Vi
process >

el
I

WSSWP

-+

Slot # - VBN

PCB
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Process ¢S
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PROCSTRT'S ROLE 'IN PROCESS CREATION

DATA STRUCTURES USED AT PROCESS CREATION

| 9-16 75 () tq TPSm

New Process

PCB

l®

JiB

et f

&
A
Fy YRR

= w2
‘\}?‘w‘ A

Process

Quota
Block

(PQB)
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PCB AND JIB RELATIONSHIP

eutrest ceunt of

Sy i eCCose
o Ve 2ecs
'T/“'\ . 8 {;}fﬁ @

T heT

Bl E

name X
PID: 10033
PRCCNT 0]

OWNER 10035

pesd . 378 -3

<@

Jig [
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name w :
“PID 10035 [€— " (
PRCCNT 2 | ven K peracdeel oo weR)
:‘;?Wg ‘li‘.\,‘iﬂ‘ LRl hile
L OWNER  C }i 5I 4% - ] @‘f,;;‘?‘
Jis & i C uprent Covnt *«‘f‘ ’"‘
! Quoproceess «M 75 Jo@
{ ONl| ove I8 '73"';
: JiB for : -
. peach DeToclee
] ) all processes eaah L _
/ in this job
name Y | I AR ]
ffﬁ PID 10031 ;‘ | MPID = 10035 |
i
| PRCCNT 1 /
r @ - — pooled
OWNER 100357 quotas ]
JiB [ 2
be Tmee e gt CreatoR
Sulproce 558 8
name Zz
PID 1002E
PRCCNT 0
OWNER 10031
JIB @

i



pReotE
é iifvﬁk‘ ht,{c{gg

P
LyEm

ol
s

pa6e Tt

/ 4

/e ? oo

PCB VECTOR
®

7- LY j LA E
<3t pesvee [ Rx)
.o ﬁj};‘ -

C NULL {3 < [ |
7| of <
- SWAPPER ——)1 PCB ol L
NULL of PROCESS
SWAPPER |

FRODO

PIPPIN |
MERRY  pefod>

SAM } >

NoiL M Y.
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e 18 Lzl
TN TEw 3 o

¢ o
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~Job
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PID, PCB SEQUENCE. VECTORS

8¢ SCH$GL_PCBVEC

Lo

7
s25CcHSGL_SEQVEC ( Sed Lence VeoTor.)
S ’ E

—1®

<

WAPPER
5 PE \{/ INDEX

NULL | @5‘;"" e /&fj

Old seq. no.
\ @é/ ﬂ.t/ q
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OPCOM,

Lz

JOB CONTROL|

a to. PCB of ITN;w Sequence no. index
new process Process 1D
ool ooew
CoH 3 Lo MAXPIX N N
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N Taoe
Jrat frwens P’I o+ oo

18 pro o hErPEX @ 22767 (pesirvi)

FrpeK
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PROCESS DELETION

name OTG

PID 10035

hr )

PRCCNT 2 g\mﬁ}tf

OWNER 0
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INITIATING INTERACTIVE JOB (PROCESS)

Dees  vp 207 TLSM

Terminal |

LRE

. ) Driver
F '
- Owngyr 0€ 2 7‘{ e {!:‘?m?wi Tormapal £
.,\\ '
~ Job
Controller >
mBX ST TGV
Cntes
Context of Job
P"°°' Controller Process
Context of Newly:
Created P R
' | reated Process »f*{ﬁ‘ffﬁ&
SYSSINPUT LOGINOUT.EXE | Dol DFE?
SYSSOUTPUT L ser A
SYSSERROR . “ Pee oo
SYSSCOMMAND 1) Verify Username/Password _ Ded PRIv Al 3
' QUOTAS
~ oo ke t_ .
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INITIATING BATCH PROCESS USING $SUBMIT

CA$D READER

Notifies
Job: Controiler

— o\
$ SUBMIT X.COM JBCSYSQUE.EXE
SUBMIT utility o er
cLl activates notities Job Controlier ontrolier
SUBMIT ulility
Creates
process
SYSSINPUT

SYSSCOMMAND: v
() Cxeom )
L— ~ LOGINOUT.EXE ‘
e

L ]
1) No username/password
SYSSOUTPUT verification
SYSSERROR

.'«

BATCH.COM

2} SYSSINPUT and SYSSOUTPUT
are different

l BATCH.LOG l

g

5’\’? Soee 25 Aoad — Job ~ng
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206-9 4o no-~ft TOSM
COMMAND LANGUAGE INTERPRETER OPERATION . (DCL)
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SYSTEM INITIALIZATION

OBJECTIVES

describe in general terms the sequence of operations in:

o initial bootstrap
o powerfail 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

per -t
po ConsH @
e s ups , CrTer dree phoyg. ek
5 TEST s Contijly pivy 4
e ? i3 1 g ¥ e
ot LOAD INITIAL Roer errap Pregiom
| PROGRAM
v o .
Suarra b S8 LXE
; Jopenirinl|  OBTAIN SYSTEM SYSESuripm b S 150 |
Won-a1ep [ Comionsais PARAMETERS __|n Srop fchonge Fhrowsl€Vs

2
LOAD OPERATING
SYSTEM
v —
RUN INITIALIZATION | T ¥ 7 SpeT w1 T
CODE T
, R
ACTIVATE STANDARD | : b STArTvP e Com
COMMAND PROCEDURE | =% Lsysram b STAITY]
v
ACTIVATE SITE'S oo Fomaagaty | S ETArTef (e
ToE o L ERS AdY al o F
COMMAND PROCEDURE | 5 7 BPaa i /

@

-176-
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VAX PROCESSOR DIFFERENCES IN BOOTSTRAP

11/750 11/780, 11/730

‘ ey 22§ TULE)
MICROPROCESSOR
CONSOLE PROGRAM RORROCESS

: \/
DEVICE SPECIFIC BOOT BLOCK
INFORMATION (e | PROGRAM

v
l 750 e fop CONS?L.SYS

> | &

L SR e V M B . EX E e B ndded & C AP e
SYSBOOT.EXE _Kew=d724/ con :

=P/ ¢ >«

SYS.EXE x
TS, ®

e fF

me 0¥ S5

) SYS'N‘IT. EXE ° :::3, !’L:??';;i Fre [;, {‘ :]}! frie

START?P.COM =
SYSTARTUP.COM

-177-



PHYSICAL MEMORY DURING INITIALIZATION

ON ENTRY TO VMB.EXE

; Restart Parameter ‘ Restart Parameter
(/” Block (RPB) <« SP Block (RPB)
! Primary ‘ Primary
| Bootstrap Bootstrap
Program Program
VMB VMB
System Control Block (SCB)
for VMB |
PFN Bitmap
N oS fg (4 Pages)
"'% Pl freoVly \/
TSR A ‘ Bootstrap Stack
&‘/} ?6 P \i f(‘f‘f{gk
' !»mi’* o (3 Pages)
E)QOT?\_/\/\'
5%3 Secondary
Bootstrap
Program
SYSBOOT

-176-

ON ENTRY TO SYSBOOT.EXE

4+—RPB$L.BASE
- +7X200

<+—PR$_SCBB

<SP




PHYSICAL MEMORY LAYOUT

AFTER SYSBOOT

Dynamic Pages

PFN Database

{ Nonpaged Executive
Code and Data

Nonpaged Dynamic Memory

Interrupt Stack

<4+— MMGS$GL_MAXPFN
(Physical Page Number)

System Control Block

<4— PR$_SCBB
{Physical Address)

System Header

<+— PR$_SBR

System Page Table

(Physical Address)

<4— Largest PFN

i

i w0 SP

-119-



@ TURNING ON MEMORY MANAGEMENT (-, f‘f)

+IT

From SYSBOOT physical Address Space

Virtual Address Space

EXESINIT:: EXESINIT:: ()
~ MOVL RPBS$L_.BOOTRS(R11).FP MOVL RPBS$L_BOOTRS(R11),FP
TPR  #1,S"#MAPEN MTPR  #1.SA#MAPEN
bo MTPR  #1.S”sMAPEN = @
Region JMP @=#10$% é} é’\\.ﬁw N JMP @#10$%
@ 10%: 108:
MOVL EXESGL_INTSTK.SP MOVL EXESGL_INTSTK,SP
: /"r; .
[ ] /
/ :
|
EXESINIT:: ‘ \
MOVL RPB$L_BOOTRS(R11),FP
- @ MTPR  #1,SA#MAPEN
System| JMP @#10% ‘
Space 10s: <

MOVL EXES$GL_INTSTK.SP.— |
.
®

-180-




SYSTEM

INITIALIZATION AND SHUTDOWN

VAX FRONT PANELS
W‘M“"W
o 7 ) e ]3,.
IOFS Lo }
i\, KEY SWITCH
e LOCAL
=] ** [N ATTN UN  POWER REMOTE .. / REMOTE
auTo OISABLE DISABLE
RESTART soot
REMOTE
| o |
VAX 11/780 Front Panel 7P cowsols T/omed
: ;3 ,} :zg :":7?& Con f‘f:rix?;/vf«i'
EY swiTcH
cPu STATE o K‘ 80OT DEVICE POWER ON ACTION
POWER RUN ERROR mmm-:t u

8007
RESTART

c HALT
QL RESTARY

asSus Lop-tp

REMOTE/
SECURE @seeuaz
REMOTE

4

VAX 11/750 Front Panel 7P o=  proc 5777
e el Cen CoOn¥ vl
nun ocou BATT R/D WW’”
O O ocac\ / tocosel
;g:o aesum'o“ BOOT ST SEaTTE
.-] @ REMOTE
VAX 11/730 FRONT PANEL pe prec, STop S

Figure 9-11 VAX Front Panels

ad B 10



CHANGING OF SYSTEM PARAMETERS WITH SYSBOOT

Default . |

' Parameter

~ Settings
Internal

; to

-1 SYSBOOT

SYSBOOT
Table
" of
Working
Values

USE
SET
CONTINUE (EXIT)

-182-

Parameter |

Settings
in Memory

~ Image of

Executive




CHANGING OF SYSTEM PARAMETERS WITH SYSGEN

. Parameter | o

Settings | e eTErm wt f; W\
' in Memory | . e £ A N
 Emage of | s 2 Renty

Executive > et

{

YT af
NL@oﬁg"wf
WRITE
CURRENT
WRITE
WRITE filespec ACTIVE
Defauit - @ Parameter |
Parameter | USE S:‘ttmgs |
Settings - SET in Memory
internal 4 WRITE . Image of
to | EXIT (CONTINUE)  Executive
SYSGEN g <

~183 -



VAX/VMS INTERNALS AND DATA STRUCTURES

DATA STRUCTURES HANDOUT

APPENDIX A EBE
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AST CONTROL BLOCK DEFINITIONS

AST CONTROL BLOCKS EXIST AS SEPARATE STRUCTURES AND AS SUBSTRUCTURES
WITHIN LARGER CONTROL BLDCKS SUCH AS I/0 REGUEST PACKETS AND TIMER
QUEUE ENTRIES, - o ' o )

G e W9 Ve Ve W e e

S§ACBDEF
. $mepasesweend
ACBSL-ASTGFL 0 | | U ;AST QUEUE FORWARD LINK
¢toreveveanewed i
ACBSL.ASTUBL 4 | I U ;AST QUEUE BACKWARD LINK
tomamejomeed
ACBSW.SIZE 8 ( | U 3STRUCTURE SIZE IN BYTES
femfmmaned
ACBSB.TYPE A b U ;STRUCTURE TYPE CODE
fompmod '
ACBSBLRMOD B | | U ;REQUEST ACCESS MODE
bumfomommw -
ACBsL.PID C | U ;PROCESS ID OF REQUEST
*--.---.----#
ACBSL.AST 10 | | U ;AST ROUTINE ADDRESS
¢emarcumeovannd
ACBSL.ASTPRM 14 | | U ;AST PARAMETER
¢tospoannannsed
ACBSL.KAST 18 | ! U ;INTERNAL KERNEL MODE XFER ADDRESS
' ' tmoonmneoannanwd . ' ' i .
ACBSBL.RMDD ;REQUEST ACCESS MODE
0 ACBsV.MUDE 2 no mask U yMODE FOR FINAL DELIVERY
2 spare 2 no mask U ;SPARE
4 ACBSV.PKAST 1 10 U jPIGGY BACK SPECIAL KERNEL AST
5 ACBSV.NUODELETE 1 20 U ;DONT DELETE ACB ON DELIVERY
6 ACBSV.OUOTA 1 40 U jACCOUNT FOR QUOTA )
7 ACBSV.KAST 1 BO U ;SPECIAL KERWEL AST



+

pool,

W WO Ve WO VG W e e

_ 8$B8D0ODEF
} from starting VBN to end of executable

BOO = Boot ;ontrcl Block

¢ from starting VBN to end of file

BOOSL.CHECKSUM

BOOSL.PARAM_MAP

BOOSW.SIZE
BOOSB.TYPE
BOOSB.SUBTYP
BOOSL-SYS.VBN
BUOSL.SYS.S1ZE
BOOSL-SYSMAP
BOOSL.DMP.VBN
BODSL.DMP.SIZE
BOOSLDiP.MAP

BOOSL-BUG.MAP

0
4

8

10
14
18
1C
20

24

tomasevsannnnd

LA AL L L X X2

+.----+-----+

*--+-----+

b
toamywad
o

#--4---.----+
b |
X E R L L XY

LR L X X

+--.-.---..-+

+.------—--.+’

f-----.-----f

$evursarceveney

LT AL EE LR L L X ]

k2

A boot control block is produced by SYSBOOT and placed in non=paged
It is pointed to by the cell EXESGL.BDOTCB and contains

the mapping information for SYS.EXE, SYSDUMP,DMP, SYSPARAM portion
of SYS,EXE, and non=resident BUGCHECK code,

image

Checgsum

-e

] Addrgss of map for SYSPA@AM
s Slize of fixed portion of BOOTICB
+ Type of control block

Sup=type

e

-e

SYS.EXE starting VBN

SYS.EXE size in blocks

e

-e

Adr of map for SYS,EXE

Starting VBN for dump file

-

Size in blocks of dump file

-

Adr of map for SYSDUMP,DMP

-e

Adr of map for non-resident BUGCHI

“*e
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BY THE PROCESS,
*f*f WARNING *%x%

THROUGHOUT THE eXEC,

W WG VR VY VO Ve e Ve VO W W e W

§LUCBDEF

ccesL-UCB
CCBSLWIND
CCBSB.STS
CCBSB.AMOD
CCBsW.INC
CCBSL.DIRP

CCBSB.STS
0 CCBSVLAMB

CCB = CHANNEL CONTROL BLOCK

THERE IS ONE CHANNEL CONTROL BLOCK FOR EACH SUFTWARE CHANNEL THAT A
PROCESS MAY INITIATE I/0 REQUESTS ONW,
1S DETERMINED BY THE FIXED NUMBER ASSIGNED TO A PROCESS PLUS ANY

ADDITIONAL CHANNELS REQUIRED BY THE IMAGE CURRENTLY BEING EXECUTED

THE NUMBER OF SUCH 170 CHANNELS

THE CHANNEL CONTROL BLOCK IS ASSUMED TO BE FOUR LONG wORDS

ITS SIZE MAY BE CHANGED BUT ONLY BY PUWERS UF 2,

tocemncacaned

+------.----+

LA AL LR X
bt
L X R X X

(|

+-----+--1;

bovencfunnend

*.-.--.—----*-

A2

; ADDRESS OF ASSIGNED DeVICE UCB
; ADDRESS OF WINDOW BLOCK

iCHANNEL STATUS

;ACCESS MODE THAT ASSIGNED CHANNEL
}NUMBER OF OUTSTANDING 1/0 REQUESTS
DEACCESS 1/U REQUEST PACKET ADDRESS

CHANNEL STATUS
; MAILBOX ASSOCIATED WITH CHANNEL



i+
? COMMON EVENT BLOCK
’-

§CEBDEF

) $SHMEM FIELDS IN THIS WORD
}SHMEM FILLDS IN THIS WORD

Y -

¢ THE FOLLOWING FIELDS ARE DEFINED FUKR SHARED MEMORY COMMON EVENT BLOCKS,

} CEBSL.SHB, CEBSW.INDX, AND CEBSL.MASTER ARE CONTAINED 1IN THE SLAVE CEB wHIL
¢+ CEBSL. VASLAVEI IS TdE OFFSET IN THE MASTER CEB TO THE FIRST SLAVE Ces,

H

$ SHMEM MASTER CEB, FIELDS IN NEXT N

3 LONGWORDS ARE PROCESSOR REFCNTS

3 (ONE WOKD FUR EACH PROCESSOK)

¢ (OFFSET IS ?DMPUTED‘AT RUN=TIME)

bPomwneneonnanned

CEBSL.CEBFL 01 | U jPOINTER TU NEXT COMMON EVENT BLOCK
CEBSL.CEBBL 4 T-----.----.: U sPOINTER TU PREVIOUS CUMMON EVENT “L
CEBSW.SIZE - 5 -7-----I U ;SIZE UF CUMMON EVENT BLUCK IN BYTES
CEBSB.TYPL A { -:. T U ;STRUCTURE TYPE CODE FOR CEB
CEBSB.STS B T.-;.-+ U §STATUS FLAGS FOR CEB

~ CEBSL.PID ¢ ---.--.; U ;PID OF CREAIOR

| CEBSL.EFC 10 ;o : U FEVENT FLAGS (32 B1T VECIOR)
CEBSL.WIFL 14 T.-.-- .----I U FHEAD OF WAIT QUEUE
CEBSL.WQBL 18 T------.-.-.: U ;TAIL UF WAIT QUEUE
CEBS®_WJCNT 1c +--.--T---..: U jWAIT WUEUE COUNT(LENGTH)
CEBSB.LOCK 1C +-.I;;T U ;SHMEM MASTER CEB, # OF PORT OWNING
CEBSB.PROCCNT 1D :;;:.-+ U jSHMEM MASTER CEB, MAX ¥ Or PRUCESSC
CEBSW_STAYE 1E :-----7- ' U jCEF WAIT STATE NUMBER
CEBSR.CREATPORT 1E +--{;;T U 7SHMEM MASIER CEB, # OF CREATOR PORY
CEBSBDELETPORT 1F Test U ;SHMEM MASTER CEB, % OF DELETER PORI
CEBSL.ULC 20 T-.?--.-----t U JUSER IDENT UF CEB CREATUR
CEBSW.GRP 22 T;;;;;:-----+ U jGROUP NUMBER DF ONWNER
CEBS$W.PKOT 24 T U ;PROTECTION MASK
CEBSW.REFC 26 T""'T""" U ;REFERENCE COUNT FOR CEB
CEBST.EFCNAM 28 T---'-*. ) .T U JEVENT CLUSTER TEXT NAME

a4



CEBSL-SHB

CEBSL.VASLAVEL

CEBSWINDX
spare

CEBSL_MASTER

CEBS$L_CEBFL

0 CEBSVLVALID
1 CeBsV.LOCKED

40

2 CEBSV.REFCNTLCK

CEBSBLSTS

0 CrLBSV.NDQUOTA
1 CEBSVLPERM

f.-----.-.--‘

#.-.--------‘fh‘

Is5555565585 |
Q-----+-----+
| |
tocnratancany
| i
[ X AL LY R XXX X
{ |
+.----—-.---+
1 1
1 2
1 4

1 no mask
i no mask

3 SHMEM

} SHMEM

§ SHMEM

} SHMEM

§ SHMEM

SLAVE CEB, SHMEM CTL BLK ADR
MASTER CEB, PIR TU 15T SLAVE
SLAVE CEB, INDEX 10 MASTER ClI
SLAVE CEB,

SLAVE CEB, VA DF MASTER CEB

sPUOINTER TU NEXT COMMON EVENT BLOCK

§ SHMEM
s SHMEM

3 SHMEM

MASTER CEB, SET IF VALID ENTI
MASTER CEB, SET IF ENTIRJ LOCI
MASTER CEB, chgab FOR REFCN'

iSTATUS FLAGS FOR CEB

s NO QUOTA UPDATE

s PERMANENT CLUSTER



e+

3 FKB = FORK BLOCK

H

7 A FORK BLOCK DESCRIBES THE CONTEXT OF A FORK PROCESS, EACH UNIT CONTROL
} BLOCK CONTAINS A FORK BLOCK AS ITS FIRST SIX LONGWORDS,

’-

SFKBDEF

FKBSL.FQFL
FKBSL.FOBL
FKBSW.SIZE
FKBSB.TYPL
FKBSBLFIPL
FKBSL.FPC

FKBSL.FR3

FKBSL.FR4

10

14

LA LR L L XX ]

fomannommsmnd

¢tomeveojeonvand

¢mmimvonwd
b
tonpund
U

LA L L L L2 2 3

LA L L TN Y ¥

+-------..--+

s memed

sFORK QUEUE FORWARD LINK
sFORK QUEUE BACKWARD LINK
sSIZE OF FKB IN BYTES
sSTRUCTURE TYPE UF FKB

;FORK INTERRUPT PRIORITY LEVEL

- ;FORK PC

- 3FORK R3

s FORK R4



e

3 GLOBAL SECTION DESCRIPTOR BLOCK

’-

$§GSDDEF

® W e e

Ve NS VO W e

GSDSLL.GSDFL
GSDSL.GSDBL
GSDSW_SIZE
GSD$B.TYPE
spare
} SSDSL.PCBUIC
GSDsw.PCBGRP
GSDSL.FILUIC
GSDSW.LPROT
GSDSW.GSTX
GSDSL.IDENT

GSDSTLGSDivAM

GSDSW.FLAGS

spare

GSDSL.BASEPFN

GSD$L_PAGES
 GSDSL.REFCNT

GSDSBLLOCK

GSDsC.SHMGSDLANG,

10

14
16
18

1C

2C
2E
30
34
38
30

THE FOLLOWING FIELDS ARE ONLY FOUND IN EXTENDED GSD’S.
WHENEVER A GSD IS NEEDED WITHOUT A SECTION TABLE ENTRY, I.E,, FUR SHARED
MEMORY AND FOR PAGES MAPPED BY PFN,

FIRST PFN/PAGE COUNT PAIR

donmsonanancnd

¢umnemavcnaven

+-----+-----§

¢rmtmmmmny
(N
tmmgmns
(|

+--+---.—---*

X LT L XY

Isssss|

btovuveborvennd

T LT L L L XX

IR PR LY XX )

¢avoensvinnsnnd

| |
temwsscsanend
| i
u |
u |
c u

(XA LR Y LKLY )

+.----+----.+

¢mmeonmotnnwend

$ovensnacnwnd

tavannmsensed

fumenemnnfond

[
tmmpam$

AT

THESE ARE USED

THE FOLLOWING FIELDS ARE CONTAINED ONLY IN SHARED MEMORY GSD’S, THE LENGT*H
IS ONLY THE CONSTANT SIZE OF THE GSD,
ONE LONGWORD FOR EACH PKOCESSOR AND Tw0Q LONGWORDS FOUR EACH BASE PFN=SIZE P!}

IN ADDITION, THERE

sPOINTER TO NEXT GSD
sPUINTER TO PREVIOUS GSD
$SIZE OF GSD IN BYTES

s STRUCTURE TYPE CODE FOR GSD

- 7SPARE

- 3UIC OF CREATOR OF SECTION, FROM HIS

;GROUP OF CKEATOR OF SECTION, FROM §
;OWNER OF FILE, UIC FROM FCB
$PROTECTION MASK

}GLOBAL SECTION TABLE INDEX
;IDENTIFICATION UF GLOBAL SECTION

;GLOBAL SECTION TEXT NAME

}SECTION FLAGS
s SPARE WORD

;FIRST RELATIVE BASE PFN

JCOUNT OF PAGES AT FIRST BASE PFN
JFIRST PROCESSOR PTE REF COUNT

$ INTERPROCESSOR LOCK FOR GSD



GSD§B.PROCCNT

GSD$B.CREATPORT

GSD$B.DELETPORT
(U 6sDsL_BASPFN1

GSDSL.BASCNT1

spare
spare

spare

GSDSL.PTECNTI

3C

44

4C

GSDsL.GSDFL

W= O

GSDSV.VALID
GSDsV.LOCKED
GSDsV.DELPEND
GSDSVLINITFAIL
GSDsV.DUPGSD

31
32
33
34

38

54

[ XL L LY
P
towpmnd
I
terteonnnanas
l |
¢rranccccnnnd
| |
bPomnmeenesnend
| |
| I
bmmnvencsneend
' |
| |
duconaveaswend
| ]
| i
tecancnannnas
| |
tmmmammnmneat
1 1
1 2
1 4
1 8
1 10

>
o

ccCcccc

$)NUMBER OF PROCESSOR REF,

COUNTS IN

}PORT % FOR CREATOR PROCESSOR

JPORT # FOR DELETOR PROCESSOR

JFIRST EASE PFN FOR SECTION PAGES

;CNT OF SECTION PAGES AT FIRST BASE

}  NOTE;

H RESERVED FOR PFN/PAGE

THE NUMBER OF QUADWORDS

COUNTS PA]

; MUST BE EQUAL TO GSDSC.PFNBASMA)

sPTE COUNT FOR FIRST PROCESSOR

;sPOINTER TO

;1 SH MEM
?SH MEM
;i SH MEM
;SH MEM

;SH MEM

GSo
GSD
GSD
GSD
GSv

NEXT GSD

FLAG,
FLAG,
FLAG,
FLAG,
FLAG,

SET IF VALID ENT-!
SET IF ENTRY LOCKI
GS MARKED FOR DELI
SET WHEN GS INIT |
DUPLICATE GSD FOUI
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IAF = IMAGE ACTIVATOR FIXUP SECTION

THE IMAGE ACTIVATOR FIXUP SECTION IS AN IMAGE SECTION THAT IS CKEATED
BY THE LINKER AND USED BY THE IMAGE ACTIVATOR TO MODIFY THE IMAGE AsS
IT IS ACTIVATED, THIS IS DONE TO MAINTAIN THE POSITION INDEPENDENCE
OF EXTERNAL REFERENCES,

NG WO 9 WE TP Ve "9 e

$1AFDEF
<+
IAFSLLIAFLINK Y | U ; Link for image activator use
+*
IAFSL.FIXUPLNK 0 I U ; Link for shareable image fixups
¢+
IAFsL.SIZE 0 I U ; Size of fixed part of IAF
+
IAFSL-FLAGS 0 I U ; Flags
+
IAFSLLGLFIXUFF 0 I U ; ODffset to g* address data
+
IAFSL.DOTADROFF 0 I U ; Oftset to .address fixup data
+
IAFSL.CHGPRIOFF 0 I U ¢ Offset to isect change prot, data
+
IAFSL.SHLSTOFF 0 I U 7 Offset to shareable image 1list
+*
IAFSL.SHRIMGCNT 0 I U ; Number ot shareable images in shl
+
IAFSL.SHLEXTRA 0 i U ; wumber of extra shareable jimages
*
IAFSL.PERMCTX 0 I U ; Permanent sharable image context
tomevereanneed
spare o1 I U ; Spare
T R LR XY F Y X
spare 4 | I U ; Spare
o amarsewd
spare 8 | | U ; Spare
R L LY L XY
spare c I I U ; spare
L LR L X XX X J
spare 10 | I U ; Spare
fommrensenwwd v
spare 14 | I U ; Spare
: LA L E L KX ]
IAFSLLFLAGS ; Flags
0 IAFSsV.SHR 1 no mask U ; This is in a shareable Image



iy
$ TEMPORARY PROCESSOR PRIDRITY LEVEL DEFINITIONS

- :

/ §IPLDEF
- lPLf!_ ASTDEL 2 AsT  DELiveeV I NTERRUPT
IPLY _ scHeED 3 DescHEOULING [NTERRVPT
IPLY _ToPost 4 Ilo  PosTPRsccxsms INTECRUPT
1PLY — QUENEAST b Fork (VL UscD Foz AST QueuIvg
IPLS _SYNCH 7 SYSTON WioE SYNCHaw rzamw (€L
IPL S _ TIMeR = sservae Tivee INTERRUPT
WCi_ MaLLBDX T FoRi IDL Fo€ MAK BN INTEZovPT
IoLs _ HwaLk 24 HARDWALE QLo  INTECRUPT

~ IpLs _ Dower 21 Beock powEe FFHie I NTERRWPT

Alo
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3 IMAGE SECTION DESCRIPTOR DEFINITIONS

;.
§1SDDEF
1 -
§ MATCH CONTROL VIELD VALUES
=
)+

3 1ISD TYPE FIELD DEFINITIONS

;.

$NO SPECIAL ACTION REQUIRED

ISDSW.SIZE 0
ISDSW.PAGCNT 2
ISDSL.VPNPFC 4
ISDSB.PFC 7
ISDSL_FLAGS 8
ISDSB.TYPE R
ISDS$L.VBN c
ISDSL.IDENT 10
ISDST.GBLNAM 14
ISDSL.VPNPFC

0 ISDSV.LVPN
15 1ISDsV.P1
16 ISDSV.SYSTEM
17 spare
18 IsDsV.PFC
0 ISDsV.VPG

ISDSL.FLAGS

0 IsDsV.GBL

1 ISDSVL.CRF

2 1IsDsV.DZRO

3 1ISDSVLWRT
4 ISDSV.MATCHCTL
7 1sDsV.LASTCLU
8 ISDSVLCUPYALWAY
9 ISDsV.BASED
A ISDSV.FIXUPVEC
B spare

¢ovnond
| |

XL R LT ]

XL R R LR X )

¢ mmmsnvoned

¢omimuomvanvennd

$onmprmeosaanand

Issi

4-.-&---.----+

¢ovamavenswend

| |
(AL LR L L X X
| |
| |
| |
| |

¢ormennsmeond

21 no mask
no mask
no mask
no mask
no mask
no mask

W @ +=

O bt 8 bt o Q) B0 b 4 2
o
(=]

ccocccccaccoacc

ceccccc

;S1ZE IN BYTES OF THIS ISD

;# OF PAGES DESCRIBED bY THIS ISD
;VPN & PFC VIELDS

s PAGE FAULT CLUSTER

;FLAGS AND ISD TYPE

;18D TYPE CODE

s BASE VIRTUAL BLOCK NUMBER

;IDENT FOR GLOBAL SECTION

jGLOBAL NAME COUNTED STRING

jVPN & PFC VIELDS

STARTING VIRTUAL PAGE NUMBER
Pl SPACE

SYSTEM SPACE

SPARE

PAGE FAULT CLUSTER

VIRTUAL PAGE INCLUDING Pl & S

e wa W W e %

FLAGS AND ISD TYPE

GLOBAL

COPY ON REFERENCE

DEMAND ZERD PAGE

WRITABLE

IDENT MATCH CONTROL FIELD

ISD IS PART OF LAST PO SPACE CLUS!
COPY ALWAYS FROM USER IMAGE
ISECT IS BASED

ISECT 1S FIXUP SECIION

UNUSED, RESERVED FOR FUTURE USE

VO e N Ve WY VO W Ve W “e e



11 ISDSV.VECTOR 1 20000 U p VECTOR CONTAINED IN IMAGE SECTION
12 ISDsV.PROTECT 1 40000 U ; IMAGE SECTION IS PROTECTED
13 spare 5 F80000 U ; UNUSED, RESERVED FOR FUTURE USE
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! Job Information Block = Structure containing common context for a set
0of related processes,

!
’-

SJIBDEF
! Primary day hours,

from 0:00 to 23:00

; Otf day access hours, 0:00 to 23:00

} See pdayflags

JIBSQ.PRIV

JIBSL.ARB
JIBSW.SIZE
JIBSB.TYPE
JIBSB.DAYTYPES
JIBSLLUICLIST
JIBSL.VUIC
JIBSL.BYTCNT

JIBSL.BYTLM

JIRSL_PBYTCNT

JIBSL.PBYTLIM
JIBSW_FILCNT
JIBSW_FILLM
JIBSW.TQCNT

JIBSW.TQLM

JIBSL.PGFLQUOTA

JIBSL-PGFLCNT
JIBSL_CPULIM
JIB§W.PRCCNT
JIBSW.PRCLIM
JIBSW.SHRFCNT
JIBSW_SHRFLIM
JIBSW._ENOCNT
JIBSW.ENOLM

JIBSLMPID

10
14
iR
1C

20

22

24
26
28
2C
30
34
36
38
3A
3C
3E

40

$ovenvovapwnyd

¢mmerncevaend

Isss55558585 |

¢Prummnimpmane

tretemanny
o
tempmay
o

¢omymanaccnnd

tommwomewvoond

Issssss5sSsss)

LR LT XY

XL L LY Y E

$oreonewvnsensed

temsveonneane

demaneiavennd

tomavejenannnd

| |

¢ neimmeonsd

¢ovnmwnbjonocnd

tvmeranjnnnand

LR Y DN Y Y

X AL LY X

toecavanbvonnnd

demnradnenwe}

¢ommunforancsd

¢tommrnbunnand

toumavoimvoanedy

$omvmsnfjnmecand

¢monesanfnmeonnd

| |

+--~--u--~-.§

Atz

;

e -e e -

-

-9

-e -e “e -e -e -e

we

~e -e

e

-e

Privilege mask

Access rights plock

Size of structure in bytes
Structure type code

Set bits 0-6 flag non=prime days
Address of UIC list

UIC ***¥ temp until UIC 1list ¥xs%
Buffered I/D pbyte count avail
Original value for Byte count
Paged pool byte count remaining
Paged pool byte limit

Open File count remaining

Open file limit

Timer gueue entry count remaining
Timer queue entry limit

Paging file quota

Paging file limit

CPU time quota remaining

Count of subprocesses existing
Limit on number of subprocesses
Shared flle plock count remaing
Shared file count limit

Enquéue count avail

Enqueue limit

PID of master process



JIBSLLJLNAMFL
JIBSLL.JLNAMBL

JIBST.USERNAME

JIBST-ACCOUNT

JIBSL.PDAYHOURS
JIBSB.PDAYFLAGS
JIBSL.ODAYHOURS

JIBSB.ODAYFLAGS

JIBsB.PDAYFLAGS

44
48

4C

58

60
63
64

67

¥x JIBSV.DISDIALUP
1 JIBSV.DISWETWOR

spare

2
6 JIBSV.TERMRTA
7

JIBSV.TERMDIAL

¢$omonnenmonad

| |
bomnnveoesswend
| |
| |
i |
+.----------§
| |
| |

tompoenwwewed

$onfmvnencsewd

Iss|
bonimovnnoned
| |
¢towjonvnonnnd
issl
tmmg
1 no mask
1 no mask
4 no mask
1 no mask
1 no mask

ccccoccoc

-

e

W We “e we “e e

Forward link for job=wide logical
Back 1link for Job=-wide logical na

user nhame for easy access

Account name for resident access

Field describing primary day acce
Flags associated with primary day
Field descrioing off day access

Flags associated with off day usa

Flags associated with primary day
set disallows dial=in use of acco
Set disallows network use of acc
SYSTEM SPACE

Flags terminal as a remote termin
Flags terminal as a dial up



KNOWN FILE IMAGE HEADER DEFINITIONS

-e

$KFHDEF
; .
$# THE REMAINDER OF THIS STRUCTURE CONTAINS THE IMAGE HEADER OF THE
$} SPECIFIED KNOWN FILE, THE LOCATION KFISL.IMGHDR IN THE KNOWN FILE
? ENTRY POINTS KFHSCLLENGTH INTO THIS STRUCTURE, I.E AT THE IMAGE HEADEK
? ITSELF, '
H
¢msomunensunyd
KFHSL.BUFEND 0 1 | U ;ADDRESS OF END OF KNOWN FILE HEADE
torTeveversand
KFHSL.KFIADR 4 | | U ;ADDRESS OF ASSOCIATED KNOwWN FILE E
Pemenvbeonvnd
KFHSW_SIZE 8 | I U SIZE OF DYNAMIC STRUCTURE
LA E R LK X ¥
KFHSB.TYPE A | | U ;DYNAMIC STRUCTURE TYPE
teonpmws
spare B I | U 7SPARE BYTE
toey



Y

] KNOWN FILE ENTRY DEFINITIONS

H

§KFIDEF

KFISL.KFIQFL
prsb;xvxgau
KFISW.SIZE
KFISB.TYPE
KFI$B.KFICTL
KFISB.DEVUCB
KFISB.DEVNAM
KFI§B.DIRNAM
KFISB.FILNAM
KFISB.TYPNAN
KFISW.REFCNT
KFISB.KFIWNUM
KFISB_KFISEQ

KFISWLFLAGS

KFISWLGBLSECCNT

KFISL_USECNT
KFISL_WINDOW
KFISW.FID
KFISW_FID.NUM
KFISW.FID_SEQ
KFISL-IMGHDR
KFISW_FID.RVN

KFI$Q.PROCPRIV

KFI$SB_MATCHCTL
spare

KFISW.AMECOD

12
13
14
16
18
1C
ic
ic
1E
20
20

24

2C
2D
2E

btevcoensvnoncsed

¢tmmonneosnvend

+-----+--u--+
| I
¢tomfmmansd
(I
teetmay
U
tomy to-+
o
to=y
I1ssi
temfons
U
¢mmtomt
(I
$mmtmad
U
temy 4meme=s
| N
4emtevenny
o
tempmey
o
4omt tmma=ey
| |

domesoatevannmd

brapuntnmonemd

$rmonemanneed
| |

LA I R YR X ]

Isssss|

$rnnmed

Isssss

tmmmenfanneond
Isssssi

temmrmofbmmmmad
| |

*—----+--.--+

Isssssli

+-§---§-----+

L LY
(R
tompmmy
b
pomanmtmy
| |

+.----+---ﬁ-*

Al

JKNOWN FILE QUEUE FORWARD LINK
JKNOWN FILE QUEUE BACK LINK

$S1ZE OF BLOCK

3 STRUCTURE TYPE

; CONTROL BITS

JDEVICE UCB OFFSET

}NAME THE ABOVE CONSISTENTLY
;DIRECTORY NAME STRING DFFSET
;F1LE NAME STRING OFFSET

;FILE TYPE STRING OFFSET
}REFERENCE COUNT

JKFIQ NUMBER (INDEX INTO VECTOR OF
;KNOWN FILE ENTRY SEQUENCE NUMBER
;FLAGS WORD

JGLOBAL SECTION COUNT IF SHARED
JUSAGE COUNTER

;WCB ADDRESS IF OPEN

JFILE ID

JFILE NUMBER FIELD OF FILE 1D
;FILE SEQUENCE NUMBER FIELD OF FILE
$ IMAGE HEADER ADDRESS 1F RESIDENT
jRELATIVE VOLUME NUMBER FIELD OF FI!

i PROCESS PRIVILEGE MASK

;GLOBAL SECTION MATCH CONTROL
7 SPARE BYTE

s INAGE HEADER CODE SPECIFYING AME



KFISL.IDENT 30

X AL L L L XL XX ]

;GLOBAL SECTION IDENT VALUE

KFI$SB.KFICTL s CONTRUL BITS

0 KFISVLKFIHD 1 U 3KNOWN FILE HEADER BLOCK

1 KFISV.FILIDOPEN 1 U jOPEN BY FILE ID IF SET

2 Kflsv;DDNDTOPEN i U 3DO NOT OPEN THE FILE 1F SET

3 spare 3 U pSPARE )

6 KFIsV.NOREPLACE 1 U 3;DELETE AND DO NOT REPLACE ENTRY

N KEISV_MARKDEL 1 U ;ENTRY IS TO BE DELETED
KFISB.KFISEQ s KNOwN FILE ENTRY SEGQUENCE NUMBER

0 KFIsV.KFISEQ U ;SEQUENCE NUMBER FIELD
KFISW.FLAGS tFLAGS WORD

0 KFIsV.KPLOPEN 1 U ;KEEP THE IMAGE FILE OPEN

1 KFIsV.KP.RESHDR b U yMAKE IMAGE HEADER RESIDENT

2 KFIsV_KP.SHARED 1 U s MAKE IMAGE SHARED

3 KFIsVLPROTECT 1 U ;KNOWN FILE WAS INSTALLED PROTECTED

4 spare 2 U ;SPARE BITS

6 KFIsVLLIM 1 U ;LINKABLE IMAGE

7 KFIsSV.PROCPRIV p U jUSE PROCESS PRIVILEGE MASK

8 KFISV.IS.RESHDR 1 U ;IMAGE HEADER BLOCK IS RESIDENT

9 KFISV.ISLSHARED 1 U 3IMAGE IS SHARED '

A spare 4 U $SPARE BITS

E KFISV_SHMIDENT 1 U ;SHARED MEMORY IDENT ALREADY SET

F KFI$V.CUMPATMUD 1 8000 U ;IMAGE IS COMPATABILITY MOQE

~
P
—



3¢
; PCB DEFINITIONS
’.

$PCBDEF

§FOR INTERACTIVE JOBS
# (PROCESS CREATION ONLY)

PCBSL.SOFL 01 ! }STATE QUEUF FORWARD LINK
PCBSL.SQGBL 4 7..-..--.-.-7 ;STATE OQUEUE BACKWARD LINK
PCBSW.SIZE 8 ‘..---:----.: }SIZE IN BYTES
PCBSB.TYPE A T.-:.-..-’ s STRUCTURE TYPE CODE FUR PCB
PCBSBLPRI B 7.-7..+ 7PROCESS CURKENT PRIORITY
PCBSB.ASTACT c T T.-: $ACCESS MODES WITH ACTIVE ASTS
PCBSBLASTEN D T--:..‘ $ACCESS MODES WITH ASTS ENABLED
PCBSW.MTXCNT E 7-....7-.* JCOUNT OF MUTEX SEMAPHORES OWNED
PCBSL.ASTQFL 10 :--.-.+‘-...7 ;AST QUEUE FORWARD LINK(HEAD)
PCBSL.ASTGBL 14 7------...-.: }AST QUEUE BACK LINK(TAIL)
PCBSL.PHYPCH 18 7..---.-.'--7 sPHYSICAL ADDRESS OF HW PCB
PCBSL.OWNER 1C :--.-----...T ;PID OF CREARTOR
PCBSL.WSSWP 20 7--f.'-'--..7 3SwAP FILE DISK ADDRESS
PCBSL.STS 24 7.--...-----7 s PROCESS STATUS FLAGS
PCBSL.WIIME 28 ;-.--------.7 JTIME AT START OF WAILT
PCBSB.PRISAV 28 +-..-..-.:;;: } SAVED CURKENT PRIORITY
PCBSBLPRIBSAV 29 7;;:..* JSAVE BASE PRIORITY
PCBSW.STATE 2¢ :--*-.T $PROCESS STATE
PCBSB.WEFC 2E :.-:-.-.-+ JWAITING FF CLUSTER NUMBER
PCBSB.PRIB 2F 7--:.-+ JBASE PRIORITY

¢nmt fmmcans '
PCBSWLAPICNT 30 | | $ACTIVE PAGE TABLE COUNT
PCBSW.TMBU 32 :--.--:.---'* JTERMINATION MAILBOX Uw1T NO,
PCBSW.GPGCNT 34 ,..-..:..-.-: JGLOBAL PAGE COUNT IN WS
PCBSW.PPGCNT 3 :‘---.:-.-.-¢ sPROCESS PAGE COUNT IN WS
PCBSW.ASTCNT 38 *.-..-:--.--7 ;AST COUNT REMAINING

toemcssvececnd

fomnoniannnwd

Ate



;

PCBSW.BIOCNT

PCBSW.BIOLM

PCBSW_DIDCNT

PCBSW.DIOLM

PCBSW.PRCCNT

PCBST.TERMINAL

PCBsL.PQB

PCBSL.EFWM

PCBSL.EFCS

PCBSL.EFCU

PCBSL.EFC2P

PCBSL.EFC3P

PCBSL.PID

PCBSL.PHD

PCBST.LNAME

PCBSL.JIB

CBSG.PRIV

PCBSL.ARB

PCBSL.UIC

PCBSW.MEM

PCBswWL.GRP

PCBSL.LOCKQFL

PCBSL.LOCKGBL

PCBSL.DLCKPRI

PCBSL.IPAST

PCBSL.STS

0

1
2
3

PCBSV.RES
PCBSV.DELPEN
PCB$V.FORCPEN
PCBSV.INQUAN

54

60

68

78

1C

90

tommnnfonunnnéy

$ovnnndneneed

¢Pmosvensamwmnned

¢omomnidonased

| |

benmwnndwoancnyd
| l
| |

#.-.-.----.-{

tomensenarnnaesd

|555555s5588 |

¢mceowmocnnend

tonononvocvad

XX TR N XY ¥

tovemennenend

tPwConmamomened

fuTannmeneosed

| 1
tomosenmaveand
! |
| |
| |
| |
¢tmmmnnasrannd
[ o
X TR FE L X X
| |
| |

¢emmmoenmeowd

termcenercens
| |
L L L T

Isssss|

btemeneinrcond

Isssss|

$mmurntanomnd

LA LR LY L]

$rencosnanenad

XL DL L LR ]

no mask
no mask
no mask
ne maSK

b o Pub Pt

ccoccc

}BUFFERED 1/0 COUNT REMAINING
sBUFFERED I/0 LIMIT

#DIRECT 1/0 COUNT REMAINING
;DIRECT I/0 COUNT LIMIT
:SUBPROCESS COUNT

s TERMINAL DEVICE NAME STRING

;POINTER TO PROCESS QUOTA BLOCK
JEVENT FLAG WAIT MASK

JLOCAL EVENT FLAG CLUSTER,SYSTEM
jLOCAL EVENT FLAG CLUSTER, USER
;POINTER TO GLOBAL CLUSTER #2
sPOINTER TU GLOBAL CLUSTER #3
;PROCESS IDENTIFICATION
}PROCESS HEADER ADDRESS

sLOGICAL NAME OF PROCESS

;ADDRESS OF JOB INFORMATION BLOCK

s CURRENT PRIVILEGE MASK

; ADDRESS OF ACCESS RIGHTS BLOCK
;LOGON UIC OF PROCESS

;MEMBER NUMBER IN UIC

}GROUP NUMBER IN UIC

;LOCK QUEUE FORWARD LINK

}LOCK QUEUE BACKWARD LINK
;DEADLOCK RESOLUTION PRIURLTY
}VECTOR OF MODE BITS FOR IPASTS
;PROCESS STATUS FLAGS

; RESIDENT, IN BALANCE SET
; DELETE PENDING
;
;

FORCE EXI1T PENDING
INITIAL JUANTUM IN PROGRESS



MTEHUDAODP>» OO &

PCBSV.PSWAPM
PCBSV.RESPEN
PCBSV.SSFEXC
PCB$V.SSFEXCE
PCBsV.SSFEXCS
PCBSV.SSFEXCU
PCBSV.SSRWAIT
PCBSV.SUSPEN

PCBSVLWAKEPEN

PCBsV.WALL
PCBsV.BATCH
PCBSV.NDACNT
PCBSV.SWPVBN
PCBS§V.ASTPEN
PCBsV.PHDRES
PCB§V.HIBER
PCBSV.LOGIN
PCBSV.NETWRK
PCBSV.PWRAST
PCBSV.NODELET
PCBSV.DISAWS

no
no
no
no
no
no
no
ho
no
no
no
no
no
no
no
no
no
no
no
no
no

b b b b Pt b b B b Pob Pt fub (b Pmd b b b fub b b

mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask

WE WO VWO Ve Ve Ve Ve We W NG VH Ve WS Ve WE Ve Ve W W We wo

PRUCESS SWAP MODE (1=NUSWAP)

RESUME
SYSTEM
SYSTEM
SYSTEM

SYSTEM

SYSTEM

PENDING, SKIP SUSPEND

SERVICE EXCEPTION ENABLE (K
SERVICE EXCEPTION ENABLE (E
SERVICE EXCEPTION ENABLE (S
SERVICE EXCEPTIUN ENABLE (U
SERVICE RESOURCE wAIT DISAB

SUSPEND PENDING

WAKE PENDING, SKIP HIBERNATE

WAIT FOR ALL EVENTS IN MASK
PROCESS IS A BATCH J0B

NO ACCOUNTING FOR PROCESS

WRITE FOR SWP VBN IN PROGRESS

AST PENDING B

PROCESS HEADER RESIDENT

HIBERNATE AFTER INITIAL IMAGE ACTI
LOGIN wITHOUT READING AUTH FILE
NETWORK CONNECTED JOB

POWER FAIL AST

NO DELETE

1=DISABLE AUTOMATIC WS ADJUSTMENT



C

| R 4

§ PAGE FILE CONTROL BLOCK

’-

'
; ®s%x% L_VBN, L.WINDOW,

!

JBIT = | MEANS AVAILABLE

$PFLDEF

$# BACKING STORE ADDRESS

PFLSL.BITMAP 0
PFLSL.STARTBYTE 4
PFLS$W.SIZE 8
PFLSBLTYPE A
PFL$B.PFC B
PFLSLLWINDOw o
PFLSL VBN i0
PFLSL.BITMAPSIZ 14
PFLSL.FREPAGCNT 18
PFLSL.MAXVBN 1C
PFLSW.ERRORCNT 20
PFLSB.ALLOCSIZ 22
PFL$BLFLAGS 23
PFLSL-BITMAPLOC 24
PFL$BLFLAGS

0 PFLSV_INITED

1 PFL$SVLPAGFILFUL

2 PFLSV.SWPFILFUL

3 spare

7 PFLSV.STOPPER

AND B.PFC MUST BE THE SAME OFFSET VALUES AS THE
} ¥*%%% EQUIVALENTLY NAMED OFFSETS IN SSECDEF

A XL L L XXX

¢mmmesnneonend

¢tomanstvounad

XYL LN X 4

4ooimus
o
¢ewmiwsvonennd
| |
+-.-----.-.-+
| |
tomcmnnanenet
] |
fremencrsaend
! i
+--------—--+
| |
trmemetenonnd
| ]
trmtmmmm=y
I
tomtmns
o
tomfmmmmm—mt
| |
fomememnnnnat
1 i
1 2
1 4
4 78
1 80

ccocoacc

;ADDRESS OF START OF BIT MAP

s STARTING BYTE OFFSET TO SCAN
;S1ZE OF PAGE FILE CONTROL BLOCK
3PAGE FILE CONTROL BLOCK TYPE COD®
;PAGE FAULT CLUSTER FOR PAGE READS
;WINDOW ADDRESS

3BASE VBN

}SIZE IN BYTES OF PAGE FILE

JCOUNT = 1 OF PAGES WHICH MAY BE ALl
jMASK APPLIED TO PTE WITH PAGING FII
JCOUNT OF POTENTIALLY BAD PAGES
}CURRENT ALLOCATION REQUEST SIZE
;FLAGS BYTE FOR THIS PAGE FILE
;BITMAP FOLLOWS PFL HEADER

;FLAGS BYTE FOR THIS PAGE FILE
JTHIS PAGE FILE IS USABLE
;REQUEST FOR PAGING SPACE HAS FAILE
JREQUEST FOR SWAPPING SPACE HAS FAII

;SPARE BITS FOR EXPANSION
;RESERVED FOR ALL TIME (MUST NEVER



C

C

WS VD WO VO UG P VG 8 NP UG TE O WO WG VO WS W Ve W W

(R4
§ PFN DATA BASE DEFINITIONS
=

$PFNDEF
VIELD DEFINITIONS IN PFNSAB

VIELD DEFINITIONS IN PFNSAFR
VIELD DEFINITIONS IN PFNSAL

LOCATION VIELD VALUES
WHEN REFCNT = 0 RELEASE PFN

PAGE TYPE VIELD DEFINITIONS

PFNSVLLOC 3

spare _ b
PFNSVLDELCON 1

spare 2
PFNSVLMODIFY b
PFNSVLPAGTYP 3

spare 1
PFNSVL.CULLISION 1
PFNSVL.BADPAG 1
PFNSVLRPTEVT 1
PENSVLBAK 23
PFNSVLGBLBAK 1
PFN§VLPGFLX 8

WO NDLWCIaUNMpHWwo

[y

=TYPE

«BAK

7
no mask
10

no mask
80

7

no mask
10

20

40
T1FFFFF
800000
FF000000

W
G

cccccoccoccocacacacc

¥*%x%% THE FOLLOWING SPARE BIT MUST BE USED FOR EXTENSION OF THE LOC FIELD
¥x%%¥ OR ALTERNATIVELY THE DELCON BIT MUST BE MOVED ADJACENT TO LOC

;LOCATION OF PAGE

$NOT IN USE

;DELETE PFN CONTENTS WHEN REF=0
;NOT IN USE

}MODIFY BIT

$PAGE TYPE

;NOT IN USE

sEMPTY COLLISION QUEUE WHEN PAGE RE
;BAD PAGE BIT

;REPORT EVENT ON I/0 COMPLETE
;BACKUP ADDRESS

;GLOBAL BACKING STURE ADDRESS
;PAGE FILE INDEX



1+

} A PROCESS HEADER CONTAINS THE SWAPPABLE SCHEDULER AND
$ MEMORY MANAGEMENT DATA BASES FOR A PROCESS IN THE

3 BALANCE SET,

’-

$PRDDEF

HORRING SET LIST POINTERS = THESE CUNTAIN LONG WORD OFFSETS FROM THE
BEGINNING OF THE PROCESS HEADER, ' ‘ '

THE FOLLOWING THREE WORDS SPECIFY THE MAXIMUM AND INITIAL WORKING SET
SIZES FOR THE PROCESS., RATHER THAN CONTAINING THE COUNT OF PAGES
THEY CONTAIN THE LONG WORD INDEX TO WHAT WOULD BE THE LAST WORKING
SET LIST ENTRY, '

PROCESS SECTION TABLE DATA BASE

PSTBASOFF 1S5 THE BYTE OFFSET (INTEGRAL # OF PAGES) FROM THE
BEGLNNING OF THE PROCESS HEADER TO THE 1ST LONG WURD BEYOND THE
PROCESS SECTION TABLE, )

THE WORDS, PSTLAST AND PSTFREE ARE SECTION 1ABLE INDICES WHICH
ARE THE NEGATIVE LONG WORD INDEX FROM THE END OF THE SECT10N TABLE TO
THE SECTION TABLE ENTRY,

VO WEG VO VO WO VO WO WS UG VO WO VG U Ve WS WO W WO

JFIRST LONG WORD NOT IN PST

!PST GROWS BACKWARDS FROM HERE

sADR OF LAST PSTE ALLOCATED

’

? CREATE/DELETE PAGE CONTEXT

! _

sx%x%x% MUST BE QUAD WURD AWAY FROM FREP1VA
$0F THE PO AND P1 PAGE TABLES

?
¢ QUOTAS AND LIMITS
H

$LAST QUANTUM OVERFLOw

s PROCESS HEADER PAGES
}SAVE AREA

THE NEXT TWO I/0 COUNTERS MUST BE ADJACENT

- e e

PAGE TABLE STATISTICS

OF LOCKED WSLE’S IN THIS PAGE TABLE
OF VALID wSLE’S IN THIS PAGE TABLE
1 OR MORE LOCKED WwSLE

1 OR MORE VALID WSLE

WHICH HAVE NON=ZERO PTE’S

ABOVE REQUIRED WSFLUID MINIMUM

HARDWARE PCB PORTION OF PROCESS HEADER

WO P VS VO WO VG WO Ve Ve Ve e W

ﬁég}



} MUST RUN ON PRIMARY IN MP SYSTEM

H

7 END OF FIXED PORTION OF PROCESS HEADER

’
PHDSQ.PRIVMSK

PHD$W.WSLIST
PHDSW.WSAUTH
PHD§W.WSLOCK
PHDSW_WSDYN

PHDSW_WSNEXT

PHDSW._WSLAST

PHDSW.WSAUTHEXT

PHDSW.WSEXTENT
PHDSW.WSQUOTA
PHDSW.DFWSCNT
PHDSL.PAGFIL
PHDSB.PAGFIL
PHDSL.PSTBASOFF
PHDSW.PST
PHDSW.PSTLAST
PHDSW.PSTFREE
PHDSL.FREPOVA
PHDSL.FREPTECNT
PHDSL.FREP1VA
PHDSB.DFPKC
PHDSBPGTBPFC
PHDSW.FLAGS
PHDSL.CPUTIM
PHDSW.QUANT
PHDSW.PRCLM

PHDSW.ASTLM

10
12
14
16

18

1A

iC
iF
20
20
24
26
28
2C
30
34

35

36

38
3C
3E

40

Pemanerenswed

¢$omennfianvend

tovevawoonned

tovonabnaannd

bonaneiensand

¢toveovessusond

dovansd¢wmonsed

tosswnfunaned

¢tommen¢mrasad

tomnsenimwraned

¢mmsnnionnwwnsd

¢mvenn¢eranwd

¢mmpmnemnroewd

¢momfamnmeneme

bomumanmceonad

Isssssi

pmomond

+-n-p-+-----+

tompeantmnsaved

bovomansnanned

+------.----#

tomesnnnnliond

P
+--§--*
rod

tmmnmngmeny

X LR LY XX ]

| |

¢mmunnincoond
| 1
twrueninesewd

$emmmes¢nmnand

XL XS L L]

el

sPRIVILEGE MASK

31ST WORKING SET LIST ENTRY
;AUTHORIZED WORKING SET SIZE

$1ST LOCKED WORKING SET LIST ENTRY
$1ST DYNAMIC WORKING SET LIST ENTRY
}LAST wSL ENTRY REPLACED

sLAST wSL ENTRY IN LIST

JAUTHORIZED WS EXTENT

JMAX WORKING SET SIZE AGAINST BORK.
$QUOTA ON WORKING SET SIZE

;DEFAULT WORKING SET SIZE

{PAGING FILE INDEX, LONG WORD REF
;PAGING FILE INDEX, BYTE REFERENCE
;BYTE OFFSET TO BASE OF PST
FHERENTEMPRENEN

$END OF PROCESS SECTION TABLE

;HEAD OF FREE PSTE L1ST

}1ST FREE VIRTUAL ADR AT END OF PO
;CNT OF FREE PTE’S BETWEEN THE ENDS
;1ST FREE VIRTUAL ADR AT END OF P1 ¢
;DEFAULT PAGE FAULT CLUSTER

;PAGE TABLE CLUSTER FACTUR

sFLAGS WORD

$ACCUMULATED CPU TIME CHARGED
;ACCUMULATED CPU TIME SINCE

} SUBPRDCESS WGUOTA

JAST LIMIT



PHDSW.PHVINDEX
PHDSW.BAK
PHDSW.WSLX
PHDSW.PSTBASMAX
PHDSL.PAGEFLTS
PHDSW.WSS1ZE
PHDSW.SWAPSIZE
PHDSL.DIOCNT
PHD$L.BIOCNT
PHDSL.CPULIM
PHD$B.CPUMDDE
PHD$B.AWSMODE
PHDSW.WAITIME
PHDSL.PTWSLELCK
PHDSL.PTWSLEVAL
PHDSW.PTCNTLCK
PHDSW.PTCNTVAL
PHD$W.PICNTACT
PHDSW.PTCNTMAX
PHDSW_WSFLUID
PHDSW.EXTDYNWS
PHD$L.PCB
PHDSL.KSP
PHD$L.ESP
PHD$L.SSP
PHDSL.USP
PHDSL.RO
PHDSL.R1
PHDSL.R2
PHDSL.R3

PHDsL.R4

42
44
46
46
48
4c
4E
50
54
58
5C
5D
SE
60
64
68
6A

6C

(>

70
72
74
74
78
1C
80
84

88

90

94

b$orvonnsaneowdp

$movonndsacnnd

toooead

Isssssi

bowvevejonnned

XX RN LYY X ¥ ]

+.--.-+-.-.-4

¢omerniassaned

tPumanmsmenemw

¢omeswvecsnnnd

+-----n.-+--‘
-
X L EX LY ]

[

+-----+--§'

$mvonebtnmcand

¢mronenveanend

$ompopmnjionannd

domomnjuvpowwd

o mentmrered

tumamn¢nwvomnd

tumavndannead

tomwsma¢menond

¢esanslincsanad

borananunnewed

lsssssssssssi

bemwmennnvenmd

+----------.¢

+-----------+

X LR X 2

$mmpvonnennwnd

¢mmeunnnavaned

Q--c-----.--*

tomesenensneed

| |
Fabl

sPROCESS HEADER VECTOR INDEX
;POINTER TO BACKUP ADDRESS VECTOR FO
sPOINTER TO WORKING SET LIST INDEX
tLw OFFSET TO TOP PST ADDRESS
sCOUNT OF PAGE FAULTS

sCURRENT ALLOWED WORKING SET SIZE

$ CURRENT SWAP BLOCK ALLOCATION

¢ DIRECT I/0 COUNT

sBUFFERED I/0 COUNT

JLIMIT ON CPU TIME FOR PROCESS
;ACCESS MODE TO NOTIFY ABOUT CPUTIME
i ACCESS MODE FLAG FOR AUTO WS AST

s TIME OF DAY OF WAIT REQUEST @6,5536
; BYTE OFFSET TO BYTE ARRAY OF COUNT
§ BYTE OFFSET TO BYTE ARRAY OF COUNT
; COUNT OF PAGE TABLES CONTAINING

3 COUNT OF PAGE TA®LES CONTAINIQG

COUNT OF ACTIVE PAGE TABLES

-e

MAX COUNT OUF PAGE TABLES

-e

; GUARANTEED NUMBER OF FLUID WS PAGE
; EXTRA DYNAMIC WORKING SET LIST EVI
} HARDWARE PCB

;KERNEL STACK POINTER

;EXEC STACK POINTER

;SUPERVISOR STACK POINTEK

JUSER STACK POINTER

~ JIRO



PHDSLRS
PHDSL.R6
PHDSL.R7
PHDSL.R8
PHDSL.R9
PHDSL_R10
PHDSL.R11
PHDSL.R12
PHDSL.R13
PHDSL.PC
PHDSL_PSL
PHD$L.POBR
PHDSL.POLRASTL
PHDSB.ASTLVL
PHDSL.P1BR
PHDSL.P1LR
PHDSW_EMPTPG
PHD$W.RESPGCNT
PHD$W_REQPGCNT
PHDSW.CWSLX

PHDSQ.AUTHPRIV
PHDSQ.IMAGPRIV

PHDSL.RESLSTH
PHDSL.IMGCNT
PHDSL.PFLTRATE
PHD$L.PFLREF

PHDSL.TIMREF

PHDSL.MPINHIBIT

PHDSLLPGFLTIO

98
9c
AO
A4
A8
AC
BO
B4
B8
BC
co
Ca4
ce
CcB
cc
DO
D4
D6
D8
DA
be
E4

EC
FO
F4
Fe
FC

100
104

fumnmansunend

4-----------+

*-----------‘

+-----------#

¢oanenennpeed

¢ncmennevnend

tonereavessond

bonosavsavewnd

bomnmneamene$

oo nwernend

tonnponmwaonwd

LA L L L E X XX ¥

Q------.----‘

bomiwvnnacanmd

*--*---.---.*

toncncncnanad

tewnmoenjucans

toemwevwabenamad

buvewwlnammnd

tonoen¢nanend

pumaneabunened

. {

¢memapeanuned

X L L L XY ]

+--§------..&

+u--.------.+

dumsmsspnevased

| |
¢rmmpapranennd
| |
dumnenoneemed

¢ompmeswennnsd

¢omuennnnpond

AR
- W

1 PC

1 PROGRAM STATUS LONGWORD
;PO BASE REGISTER

;POLR, ASTLVL

+AST LEVEL SUBFIELD

Pl BASE REGISTER

Pl LENGTH REGISTER

s COUNT OF EMPTY WODRKING SET PAGES
$RESIDENT PAGE COUNT
sREQUIRED PAGE COUNT
sCONTINUATION WSLX

JAUTHORIZED PRIVILEGES MASK
;s INSTALLED IMAGE PRIVILEGES MASK

sPOINTER TU RESOURCE LIST

; IMAGE COUNTER BUMPED BY SYSRUNDWN
sPAGE FAULT RATE

;PAGE FAULTS AT END OF LAST INTERVAL
§TIME AT END OF LAST INTERVAL
;COUNT OF REASONS WHY PROCESS

3COUNT OF PAGEFAULT 1/0



;o

&_j

PHD$B.AUTHPRI
spare
spare
PHDSL.EXTRACPU
spare
dpa}e
spare
spare
spare
spare
spare

spare

spare

. PHDSL.SPARE

C~J

spare
spare
spare
spare
spare
spare
spare
spare
spare
spare
spare
spare
spare
spare
spare
spare

PHDSL.WSL

108
109
10A
10C
110
114
118
11¢
120
124
128
12¢
130
134
138
13C
140
144
148
14C
150
154
158
15C
160
164
168
16C
170

174

178

(|
bonjond

#--.--#--*

*.-.--+-;-.-+

feonecennesewd

¢ovoensaneved

LX L L L X X3 ¥ XX X3

tonmseeanoond

$evnscswnmaved

tumoveeasveannd

¢rmmweneaneansd

+--.---n-.--§

dmmovanvenmue )

XL LR

+---------.-+

+---.-.-----f

¢tmweonnseessend

XX LR LR XL X 4

¢tevonanmemeosed

¢mmarererewnd
| ' |
A LI LY XX

+-—---.-----+

*-----------+

tovenpnwnevend

$eommmrenene$

*-----------*

tmconvennmoand

ITX XL L L X J

P AL L L LT ]

+—------.---4

+------—-.--¢

| |
£

sINITIAL PROCESS PRIORITY
i SPARE
} SPARE
$ ACCUMULATED CPU TIME LIMIT EXTENSIO
? SPARE
} SPARE
s SPAKE
s SPARE
; SPARE
} SPARE
t SPARE
;s SPARE
? SPARE
$ SPARE
$ SPARE
;1 SPARE
i SPARE
s SPARE
3§ SPARE
$ SPARE
; SPARE
$ SPARE
; SPARE
3 SPARE
;s SPARE
s+ SPARE
} SPARE
§ SPARE
+ SPARE
$ SPARE

sFIRST WORKING SET LIST ENIRY



focsenvonsasaé

PHDSWL.FLAGS sFLAGS WORD

0 PHDSVLPFMFLG 1 1 U ;PAGE FAULT MONITORING ENABLED
1 PHDSV.DALCSTX 1 2 U }NEED TO DEALLOCATE SECTION INDICES
2 PHDSV.WSPEAKCHK 1 4 U ;CHECK FOR NEW WORKING SET SIZE (PRO
3 PHDSV.NOACCVIO 1 8 U ;SET AFTER INSWAP OF PROCESS HEADER
4 PHDSV.IWSPEAKCK 1 10 U ;CHECK FJR NEW WORKING SET SIZE (IMA
PHDSL.POLRASTL sPOLR, ASTLVL

0 PHDsSV.POLR 24 no mask U jP0 LENGTH REGISTER

18 PHDsVLASTLVL 8 no mask U ; AST LEVEL »



’e

$ PROCESS QUOTA BLOCK DEFINITION

’.
) $PQBDEF

POBSQ.PRVMSK

POBSW_SIZE
POBSB_TYPE
POBSB.STS

POBST.IMAGE

PABST.ERRODR

POBST.INPUT

4C

8C

¢mmovencrnnnd

+.----{.-o-.+

¢rwivonanad

R
tompmm
P

tumjmowovenwd

|
| |
| |
| i
) |
| |
| |
i )
| i
| |
| |
| )
| ]
| |
| |
| I
+ +
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| I
| |
| i
| 1
| |
+ +
| |
| |
| |
| |
| |
| |
| |
| |
| |

A29

U ;PRIVILEGE MASK

U $SIZE OF PUB IN BYTES

<

}STRUCTURE TYPE CODE

[ ==

1 STATUS FLAGS

U ;IMAGE NAME FOR NEW PROCESS

U ;LOGICAL NAME FOR ERROR OUTPUT

U sLOGICAL NAME FOR INPUT



i-)

| |
| |
| |
] |
| |
| |
| I
+ +
POBsT.OUTPUT cc | I U ;LOGICAL NAME FOR OUTPUT
- ! |
| i
| |
| |
| |
| |
| )
| |
| |
| |
| |
| |
! |
| |
| |
foemnreenweswnd X
PRBST.DISK 10C | I U ;LOGICAL NAME FOR SYSSDISK
| |
| |
| |
| |
o | |
/ | |
| |
! |
| |
| |
| o
| |
| |
i |
| |
fommmmmnncend
POBSLLASTLM 14C 1| I U ;AST LIMIT
¢mensenreeasesd
PQBSL.BIOLM 150 | | U ;BUFFERED I/0 LIMIT
¢ovannnsvasend
POBSL.BYTLM 154 | | U ;BUFFERED I1/0 LIMIT
L LI T
PQBSL.CPULM 158 | I U 3CPU TIME LIMIT
AL EEE L L XL
POBSL.DIOLM 15C | | U DIRECT I/0 LIMIT
devnmonaveannd
PGBSL.FILLM 160 | | U jOPEN FILE LIMIT
¢eramnesnened
PGBSL.PGFLQUOTA 164 | | U ;PAGING FILE QUOTA
feronsvoennwwed
(_) POBSL.PRCLM 168 | | U ;SUB-PROCESS LIMIT
'Y Y P PR XY 3
POBSL.TIELM 16C | I U yTIMER QUEUE ENTRY LIMIT
¢mrnnenegvaned
P@BSL.WSQUOTA 170 | | U ;WORKING SET QUOTA

R236



O

PQBSL.WSDEFAULT

PQBSL.ENQLM
PQBSLLWSEXTENT
POBSL.SWAPSIZE

PABSTLUSERNAME

PABSTL.ACCOUNT

PQBsTLDDSTRING

PUBSW.FILEPROT
PQBSB.MSGMASK

spare

174
178
17¢
180
184

190

198

1EC
{EE

1EF

$Povnmesvonannd

XTI LY LY Y

¢temovevanasned

donsnveccanne

! i
$ommccccnanay
| |
| |
| |
LA LA L LY LELTX]
| |
| |

¢$oseveneowaned

|

|

|

|

|

|

» ( B4
« bytes
. total)
|

|

|

|

|

|

+

----.+-----+

$oembomnnnd
[
XL EE Y TN
(N
XL X

™
H§N!

}WORKING SET DEFAULT

JENQUEUE LIMIT

sMACIMUM WORKING SET SIZE

s INITIAL SWAP BLOCK ALLOCATION

JUSERNAME FOR SUBPROCESS

$ ACCOUNT NAME FOR SUBPROCESS

sDEFAULT OIRECTORY STRING

s DEFAULT FILE PROTECTION
sMESSAGE FLAGS

$ SPARE



Symbolic Name

PR$ KSP Kernel stack pointer

PRS_ESP Executive stack pointer

PRS_SSP Supervisor stack pointer

PR$_USP User stack pointer

PRS_ISP Interrupt stack pointer

PRS_POBR PO base register

PRS POLR PO limit register

PRS_P1BR Pl base register

PRS_P1LR Pl limit register

PRS_SBR System base register e

PR$_SLR System limit register .
PR$_PCBB Process tontrol block base register
PRS SCBB System control block base register. =¥
PRS_IPL Interrupt priority level register =
PR$_ASTLVL . AST level register oL TE i
PR$_SIRR Software interrupt regquest register -
PRS_SISR Software interrupt summary registegi-.. -
PRS MAPEN Mapping -enable register = =« P
PRS TBIA Translation buffer invalidate all . "
PR$_TBIS Translation buffer invalidate single °
PRS$_ICCS Interval clock control status register
PRS_NICR Interval clock next interval register-
PR$_ICR Interval clock interval count register
PRS._TODR Time of day register T S
PR$ RXCS Console receiver control status register
PR$_RXDB Console receiver data buffer register’
PRS_TXCS Console transmit control status register
PRS TXDB Console transmit data buffer register
PR$_ACCS Accelerator control status register
PRS_ACCR Accelerator reserved -

PR$ PME Performance monitor enable Tt
PRS_SID System identification register

$PRDEF MACRO - SYMBOLIC NAMES FPOR PROCESSOR REGISTERS

Register

PR$_SID _TYP730 Processor is a VAX-11/730
PR$_SID_TYP750 Processor is a VAX-11/750
PR$_SID TYP780 Processor is a VAX-11/780

PR$_WCSA WCS address register
PR$_WCSD WCS data register

PR$_SBIFS SBI fault status register
PRS_SBIS SBI silo register

PR$_SBISC SBI comparator register
PRS_SBIMT SBI maintenance register
PR$_SBIER SBI error register '
PR$ SBITA SBI timeout address register
PR$_SBIQC

SBI guadword clear register

e

RS



I+

} DEFINE PAGE TABLE ENTRY VIELDS AND VALUES

j=

G NG NG NG Ve N9 Wy %

e

$PTEDEF

OVERLAYS MODIFY BIT
T0 BE FORGOTTEN

VIELD DEFINITION FOR "VALID" PTE’S

$ PROTECTION FIELD DEFINITIONS

:-

e

5 OWNER F1ELD DEFINITIOWNS

’-

0
15
16
17
19
1A
1B
iF

0
i0
11
12
13
16
17
19
1A

0

0
15
0

PTEsVLPFN
PTESVL.WINDOW
spare
PTEsVL.OWN
spare
PTESV_MODIFY
PTE$V.PROT
PTESV.VALID
PTESsV.STX
PTESV.CRF
PTESVLDZRO
PTE§VLWRT
spare
PTESV.TYPO
spare
spare
PTESVL.TYP1
PTESVL.PGFLVSE
spare
PTESV.CHKPNT
PTESV.GPTX

[y
o r NI S L s e O e B e e ) B e

NN
e N

22

LFFFFF
200000
no mask
1800000
no mask
4000000
78000000
80000000
no mask
10000
20000
40000
no mask
400000
no mask
no mask
4000000
3FFFFF
no mask
200000
3FFFFF

cCccccococcaccaccaccocacococccacaccac

W We e WY Ve VY WMo Vg WY We Ve T§ Ve WV Ve We Ve W W o W

VIELD DEFINITIONS FOR VARIDUS INVALID FORMS OF PTE

PAGE FRAME NUMBER

wINDOWA BIT

RESERVED

MODE OF THE OWNER

RESERVED

MODIFY BIT

PROTECTION

VALID BIT

SECTION TABLE INDEX

COPY ON REFERENCE

DEMAND ZERO

SECTION FILE IS ACCESSED FOR WRITI
SPARE

LOW ORDER BIT OF PTE TYPE
OWNER FIELD

RESERVED

HIGH ORDER BIT OF PTE TYPE
PAGE FILE VBN '
SPACING

FOKGET THAT THIS PAGE HAS A BACK »
GLOBAL PAGE TABLE INDEX



t A4

3 RESTART PARAMETER BLOCK DEFINITION

;a

$RPBDEF

RPBSL.BASE
RPBSLLRESTART
RPBSL.CHKSUM
RPBSL.RSTRTFLG
RPBSL.HALTPC
RPBSL.HALTPSL
RPBSL.HALTCODE
RPRSL.BDOTRO

" RPBSB_RODEVTYP

spare

RPBSW.ROUBVEC
RPBSL.BOOTR]
RPBSL.BOOTR2
RPBSL.BOOTR3
RPBS$L_BOOTR4
RPBSL.BOOTRS
RPBSL.TOVEC
RPBSL.IOVECSZ
RPBSL.FILLBN
RPBSL.FILSIZ

RPBSQ.PFNMAP

RPBSL.PFNCNT
RPBSL.SVASPT
RPBSL.CSRPHY
RPBSL.CSRVIR
RPBSL.ADPPHY

RPBSL.ADPVIR

10
14
18
1C
1C
1D
1E
20

24

28

2C
30

34

c
40

44

4C

50
54
58

5C

$ovwsnmocmnend

d$urovevevavad

tomenemovseed

bevnvevenened

$umpreuneosend

¢onownmemwead

teosonannwvaered

+--------..-+

| |
$ovanenaniang
iss|
¢ompumd

Iss|

X LY XL X

Isssss|

$emanscojanveond

$oamancenmweaad

tomnveovarvvond

LA L E L L LY X R ]

dumeornovconsed

+--.-.-..---4

tumnoevanenwd

o unnennved

LI L LY 2T

btomevenenwené

XL LR XY ]

dommennevecend

tunonsmsanwend

+----i----c-+

T R X Y

‘+-------.»---4

| |
ﬁ‘2f4 .

JPHYSICAL BASE ADDRESS OF 64K BLOCK
JPOINTER TO RESTART ROUTINE (PHYSICA
}CHECKSUM OF BYTES 0=7F OF RESTART R
JRESTART IN PROGRESS FLAG

3PC AT RESTAKT/HALT

;PSL AT RESTART/HALT

;CODE DESCRIBING RESTART REASON
;SAVED BOOT PARAMETER RO

; DEVICE TYPE SUBFIELD

~e

RESERVED

UNIBUS INT VECTOR SUBFIELD

-

i SAVED BOOT PARAMETEK R1

iSAVED BOTT PARAMETER R2

$SAVED BOOT PARAMETER R3

;SAVED BOOT PARAMETER R4

s SAVED BUDT PARAMETER RS

ADDRESS OF BDOTSTRAP QIO VECTOR
;SIZE OF BOOT QIO ROUTINE

}LOGICAL BLOCK NUMBER OF BUOT FILE
sSIZE OF BOOT FILE

sDESCRIPTOR FOKR PFN BITMAP

iCOUNT OF PHYSICAL PAGES

}SYSTEM VIRTUAL ADDRESS OF SPT

JUBA DEVICE CSR ADDRESS (PHYSICAL)
JUBA DEVICE CSR ADDRESS (VIRTUAL)
$ADAPTER CONFIGURATIUN REGISTER (PHY

s ADAPTER CUNFIGURATIUN REGISTER (VIR



 bemeesfonecond

RPBSWLUNIT 64 | I U jUNIT NUMBER

e mnvannd

REBsB-DEVTYP 66 P U }DEVICE TYPE CODE
o $ompany
Q_j RPB§B.SLAVE 67 | | U 7SLAVE UNIT NUMBER
bowimnancansd
RPBST.FILE 68 | | U ;BOOT FILE NAME (ASCIC)
| | '
- I ]
| |
| |
| |
| |
| |
| |
| |
fumnwnracnwnd
RPBSB.CONFREG 90 | | U ;ARRAY OF ADAPTER TYPES
| |
| |
| |
¢unenceensmad
RPBSB.HDRPGCNT AO i | U ;COUNT OF HEADER PAGES
towpmwd
RPBSB.BOOTNDT Al (| U sNEXUS DEVICE TYPE OF BOOT ADAPTER
*---.-+-.+
spare A2 | | U ;SPARE
¢mveoned¢nmoned
RPBSL.ISP Ad | | U ;PWwR FAIL INTERRUPT STACK POINTER
> *—.--—-----.+
w RPBSL.PCBB A8 | | U ;PROCESS CONTROL BLOCK BASE
¢$omposnneonnnd
RPBSL.SBR AC | I U ;SYSTEM BASE REGISTER
AL L L L EEX 2
RPBSL.SCBB BO | | U ;SYSTEM CONTROL BLOCK BASE
ternrecenaved
RPBSL.SISR B4 | I U }SOFTWARE INTERRUPT SUMMARY REGISTEF
(XL L YL LYY
RPBsSL.SLR B8 | I U ;SYSTEM LENGIH REGISTER
¢vusnsonnansd
RPBSL.MEMDSC BC | U pMEMORY DESCRIPT, = PAGCNT, TR, 3~

4
L/\
/

LI P R X E ¥ 3

| U }BUGCHECK LOOP ADDRESSS FOR MP SECO!

e senewnd

| U }BUGCHECK LOOP CODE FOR MP SECONDAR)
A-35

RPB§L.BUGCHK FC

- e - - = - e ——

RPBSBLWAIT 100



RPBSL.BODTR1

/

RPBSL

[T

0
4

RPBSV.NEXUS
RPBsVLABUS

=BOOTRS

OTMNOOAPIP OCOICUHEWNR-O

RPBSVLCONV
RPBSV.DEBUG
RPBSVLINIBPT
RPBsV.BBLOCK
RPB§V.DIAG
RPBSsV.BOOBPT
RPBRSVLHEADER
RPBSVLNUTEST
RPB§SVLSOLICT
RPBSVLHALT
RPBSV.NUPFND
RPBSV..MPM
RPBSV.USEMPH
RFBSV.MEMTEST
RPBSV.FINDMEM
spare
RPBsV.TOPSYS

RPBSL.MEMDSC

1
2

0
8
0

RPBSV.PAGCNT
RPBSVLTR

RPBSV.BASEPFN

Pennevesceavenwd

4 no
2 ho

mask
mask

mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
mask
800

1000
2000
4000
no mask

¢ FO0O00000

1 no
1 no
i no
1 no
1 no
i1 no
i no
i no
1 no
1 no
i1 no
1
i
1
1
3
4

no mask
8 no mask
32 no mask

cc

TCcCtcacCcCcacocccocacocoacaccoccoc

)

f§SAVED BOOT PARAMETER Rl
JNEXUS OF SYSTEM DEVICE ADAPTER
$ABUS ADAPTER NUMBER OF SBIA

H
4
;
Y
!
H
Y
;
i
i
H
H
H
/
i
Y

SAVED BOOT PARAMETER RS

CONVERSATIONAL BOOTSTRAP

KEEP DEBUGGER CODE

INITIAL BREAKPOINT

TRANSFER TO BOOTBLOCK

BOOT DIAGNOSTIC FILE

BOOTSTRAP BREAKPOINT

USE START ADDRESS FROM IMAGE HEADE
FLAG TO INHIBIT MEMORY TESTING
SOLICIT B0OOT FILE NAME

HALT BEFORE TRANSFER .

INHIBIT PFN DELETION
MULTI=PROCESSOR BOOT, USE MA780 ON
USE MA780 AS IF IT WERE LOCAL MEMC
USE STRICTER TEST TO VALIDATE MEMC
FIND SUFFICIENT MEMORY TO BOOT (>S§

$SYSTEM DIRECTORY NUMBER

$§ MEMORY DESCRIPT, = PAGCNT, TR, BASE

]
’

COUNT OF PAGES FUR THIS MEMORY

U 7 TR NUMBER FOR THIS MEMORY
U 7 BASE PFN FOR THIS MEMORY



R4

$ TQE = TIME QUEUE ENTRY

Y

$ TIME QUEUE ENTRIES ARE UTILIZED TO SET TIMERS, WAKE UP PROCESSES, AND
$ FOR INTERNAL SYSTEM SUBROUTINES, '

;-

$TQEDEF

H

! TIME QUEUE ENTRY REQUEST TYPE DEFINITIONS

!

TOESL.TaFL
TQESL.TUBL
TOESW_SIZE
TQESB_TYPE
TOESB.RQTYPE

TQESL.PID

- TQEsL.FPC

TQESLLAST
TQESL.FR3
TOQESL.ASTPRM
TQESL.FR4

TRESQ.TIME
TQESQ.DELTA

TQE§BLRMOD
TQESBLEFN
spare
TQESL-RGP1D
TQESB_ROTYPE

0 ‘spare
2 TQEsSV.REPEAT

10

10

14

14

18

20

28
29
2A

2C

3 TUE§V.ABSOLUTE

¢ommaseennssed

émmmneowweecand

| |

+-----§-----+

| |
¢tovbonnand
I
btomfmasd
U

+--+---u.---§

¢ompensessuned

Issssssss8ss5s |

tomnmaransnead

XL AT L L L X

|ss5555s85555 |

L LT LY XXX ]

bemonencevesd

Issssss555SS |
¢emavemrnmewnd
| ]
| |
fownmwmnenowd
' '.
| |
boemmmnwewiond
I
+--+--+
I
tomunmminn)
| |

¢mmnmotwmannd

+-----------+

2 no mask
1 4
1 8

cCccCc

JTIME QUEUE FORWARD LINK
;TIME QUEUE BACKWARD LINK
;SIZE OF TQE IN BYTES
;STRUCTURE TYPE FOR TGE
;TIME QUEUE ENTRY TYPE
$TIMER OR WAKE REQUEST PROCESS ID
;TIMER SUBROUTINE ADDRESS
ADDRESS OF AST ROUTINE
;TIMER SUBKDUTINE SAVED R3
;AST PARAMETER

JTIMER SUBROUTINE SAVED R4

;ABSOLUTE EXPIRATION TIME
$DELTA REPEAT TIME

s ACCESS MODE OF REQUEST

;EVENT FLAG NUMBER AnD EVENT GROUP
}SPARE WORD

;REQUESTER PROCESS ID

;TIME QUEUE ENTRY TYPE

¢ STARTING OFFSET

3 REPEAT REQUEST (1=YES)
} Absolute expiration time speciflec



et

$ USER AUTHORIZATION FILE FORMAT

,.-

(_ UAFSOPRI

(longword)

LA LA L L EX LR XL X )
[ I
| |
| !
btonevemsnnend
| |
! |

tomamomenewn$

Isssssssssss|
¢moeveoravensd
| |
| |
(AL LAL L L LAY
] |
¢tovavepnanens

Isssss|

¢ronmvoiansaad

isssss |

¢ovaveajunanand

|

|

|

|

|

|

|

|

L LT

|

|

|

|

AR L LYY ]

|

|

AR L LY LE XX} <+

o

$mmpmmd
Lo

bomowvanbund

¢eensvbonnend

$orumsbemrnond

- o = - —

$UAFDEF
} HOURS, FROM 0300 TO 23300
3 HOURS, 0:00 TO 23:00
} USAGE: SEE PDAYFLAGS
3 0 MEANS NO LIMIT
; 0 MEANS NO LIMIT
'
UAF$T.USERNAME 0
 UAFS0_PWD o
UAFSL.PwWD c
UAF§T.ACCUUNT 14
UAF$L.UIC 1c
UAFSW_MEM 1c
UAF$W_GRP 1E
) UAFST.DEFDIR 20
UAF$T_DEFDEV 40
UAF$T.DEFCLI 50
UAFSB_ENCKYPT 59
UAFS§L.CPUTIM S5A
v 5E

| |
+ é¢omamad

donvews +
| ]

£-2p

-e

-e

~e

e

-e

-e

USERNAME

HASHED PASSWORD

32 BIT SUBFIELD

ACCOUNT NAME

USER ID CODE
MEMBER SUBFIELD
GROUP SUBFIELD

DEFAULT DIRECTORY (counted string)

DEFAULT DEVICE (counted string)

DEFAULT COMMAND INTERPRETER

ENCRYPTION ALGORITHM

CPU TIME QUOTA

PROCESS PRIVILEGE VECTOR



UAF$W.BIOLM
UAF$W.BYTLM
UAF§W.DIOLM
UAF§WoFILLM
UAF§WaTQCNT
UAF§WLPRCCNT
UAF$W.WSQUDTA
UAF§W.DFWSCNT
UAF§WoASTLM

UAFSW_ENQLM

UAFSL.PGFLQUOTA

UAFSsT.OWNER

UAFSW.FILPRT
UAF$B.PRI
UAF§B.FLAGS

UAFSL.LEVEL

UAF$TLLGICMD

UAFSW_MAIL

66
68
6A
6C
6E
70
72
74
76
78

T1E

9E
AO
Al

A2

A6

cé

temnoadumamnd

| |
bovovabononnd
| |
bt meansvrnnnd
| |
¢tevevajanavad
| |
Pomonntamnuewd
| |
toneva¢emonmd
| |
$oravsensinsannd
| |
temsentumenas
| |
tonvmnnsmnenes
! |
$omemntunnnas
| |
temmretacnnet
| |
temecnjenanns
| |
tememeimmnnad
| |
+ tommmnd
| |
| |
[ )
| |
| !
| |
| |
tommmny +
| i
temematmwennyd
| |
temmmmt et
(I
tomjens
U
tomacntmny
| |
tecnrnfananay
| |
¢avpnntmcnmnd
| |
+ tmmmm—y
| |
| |
| |
| |
| |
| ]
| |
temeay +
| |
¢enuneteenend
| !

+.----+---—.§

A-249

~e

-

-e

-e

-e

“e

-

BUFFERED 1/0 LIMIT

BUFFERED I/0 BYTE COUNT LIMIT
DIRECT I/0 LIMIT

OPEN FILE LIMIT

TIMER QUEUE ENTRY LIMIT
SUBPROCESS CREATION LIMIT
WORKING SET SIZE OUDTA
DEFAULT WORKING SET SIZE

AST QUEUE LIMIT

ENQUEUE LIMIT

PAGE FILE QUOTA

OWNER®S NAME

DEFAULT FILE PROTECTION
BASE PROCESS PRIORITY
USER FLAGS BYTE

FOR RECORD AND FILE LEVEL INFO

LOGIN COMMAND FILE (counted string

U ; LOWEST VERSION OF NEw MAIL,TXT



UAF§L.PBYTLM
UAF$SW.SHRFILLM
UAF$W_USRDATOFF
UAFSW.SALT
UAF§W_WSEXTENT
UAFSL.PDAYHOURS
UAF$B.PDAYFLAGS
UAFSL.SDAYHOUKRS
UAF8B.SDAYFLAGS
UAF$B_MAXPROC

UAFSB_MAXGRPROC

. UAFSB.PRIMEDAYS

spare
UAFSL.BYTLM

spare

spare

spare

spare

spare

ce
cC
CE
DO
D2
D4
D7
D8
DB

DC

oo

DE
DF
EO

E4

EC

Fe

110

11C

4.:---#----.‘

X L L RN Ly Y ¥y

domorajuenonsd

toneonvabsvons$

Pomancdnnsend

¢mwioanvenannd

bomivacvccnnd
| |
bomimamsvsnnd
Iss|
tomg [ LR J
[
LA X R L X
U
¢omfmmy
P
tombpmme
P

$onjmunemacnd

) |
temerenanannd
| |
| !
¢omnveravanadd
| |
| |
| J

¢tmvwonvnenved

R LY X ]

¢mmmreormwenad

( 768
bytes
total)

P

U

s

(s

-e

-e

-e

’

PAGED BUFFER I/0

SHARED FILE LIMIT

BYTE COUNT LIMIT

OFFSET OF COUNTED STRING OF USER L

RANDOM PASSWORD
WORKING SET SIZE
FIELD DESCRIBING
FLAGS ASSOCIATED
FIELD DESCRIBING

FLAGS ASSOCIATED

SALT

LIMIT

PRIMARY DAY ACCES
WITH PRIMARY DAYS
SECONDARY DAY ACC

WITH SECONDARY D2

MAXIMUM PROCESSES FOR UIC ALLOWED

MAXIMUM PROCESSES FOR GROUP ALLOWE

BITS REPRESENTING PRIMARY DAYS

UNUSED, 0

BUFFERED I/0 BYTE COUNT LIMIT

fixed length field expansion

variable length field region
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UAFSBL.FLAGS

Wb WO

UAFsV.DISCTLY
UAFsV.DEFCLI
UAFsV_LOCKPWD
UAFsV.CAPTIVE
UAFsVLDISACNT
UAFSV.DISWELCOM
UAFSV.DISMAIL

UAFSB.PDAYFLAGS

0
1

UAF§V.DISDIALUP
UAF$V.DISNETWOR

UAFsB.PRIMEDAYS

NN - O

UAFSsV.MONDAY
UAFSV.TUESDAY
UAFSV.WEDNESDAY
UAFSVL.THURSDAY
UAFsV.FRIDAY
UAFsSV.SATURDAY
UAFSV.SUNDAY

{$ovenccanepens

Pl b Poih P b b

[ ey

C O OO

no
no
no
no
no
no
no

no
no

no
no
no
no
no
no
no

mask
mask
mask
mask
mask
mask
mask

mask
maskK

mask
mask
mask
mask
mask
mask
mask

cCccacaoccc

cCccacccocc

- we Wg WO W We Ve Ve W We e

We WO VO WP Ve W N e

USER FLAGS BYTE

DON’T ALLOW USER CONTROLe=Y

ONLY ALLOW USER DEFAULT CLI
DISABLE SET PASSWORD COMMAND

NO OVERIDES ALLOWED ON LOGIN=EG /D
DON'T ALLOW INTERACTIVE LOGIN
FLAG TO ALLOW LOGIN TO SKIP WELCOM
FLAG TO ALLOW LOGIN TO SKIP NEwW MA

FLAGS ASSOCIATED WITH PRIMARY DAYS
SET DISALLOWS DIAL=IN USE OF ACCOL
SET DISALLOWS NETWORK USE QOF ACCOL

BITS REPRESENTING PRIMARY DAYS

BIT CLEAR MEANS THIS IS A PRIMARY
BIT SET MEANS THIS IS AN OFF DAY
HALT BEFORE TRANSFER

INHIBIT PFN DELETION
MULTI=-PROCESSOR BOOT, USE MA780 On
USE MA780 AS IF 1T WERE LOCAL Mi 4(
USE STRICTER TEST TO VALIDATE MEm(
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3 WCB = WINDOwW CONTROL BLOCK

;

3 THERE IS A wINDOW CONTROL BLOCK FOF EACH FILE ACCESSED BY A PROCESS,

3 IT CONTAINS MAPPING INFORMATION SUCH THAT A LARGE PERCENTAGE OF VIRTUAL
} FILE I/0 CAN BE MAPPED FROM VIRTUAL TD LOGICAL BLOCK NUMBERS WITHOUT

3 HAVING TO READ THE RESPECTIVE FILE HEADER, '

1. -

~ SWCBDEF
FILE COMPLETELY
NOTE « THESE BITS TRACK THE BITS
IN FIBSL.ACCTL
FORMAT OF RETRIEVAL POINTER
RETRIEVAL POINTER FORMAT

.- w9 “e Yy e

WCBSLLWLFL
WCBSL.WLBL
WCBSW.SIZE
WCB$B.TYPE
WCBSBLACCESS
WCBSL.PID
WCBSW_REFCNT
WCBSL.ORGUCB
WCBSWLACON

WCBSWLNHAP

WCRSL.FCB

WCBSL.RVT
WCBSL.LINK
WCBSL.READS
WCRSL.WRITES
WCBSL.STVBN
WCBSW_P1.COUNT

WCBSL.P1.LBN

WCBSW_P2,.COUNT
WCBSL.P2LBN

WCBEW.COUNT

0

4

10
14
16
18
1C
20
24
28
2C
30
32

36

38
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terenoan¢smannd

o mmnand
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$ovmpmud

tevimunnsuned
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toseveafannand

Isssssi

‘-----+-----Q

fumwowntovanand

fomnmatomomnd

EX AL R L L X 3

¢trsummerenennd

b$omprenercawed

TR LR L R L XY

¢ eovenenad

oo nene$

*----o+-----4

LT L LR XL L X J

Pememwnfomonnd

temersfevnnnd

+----.+.----+

temanasfananad
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A-45.

-

-

-e

~e
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WINDOW LIST FORWARD LINK

WINDOW LIST BACKWARD LINK

SIZE OF wINDOW BLOCK IN BYTES
STRUCTURE TYPE OF wCB

ACCESS CUNTROL BYTE

PROCESS 1D OF ACCESSUR PROCESS
REFERENCE COUNT FOR SHARED WINDOW
ADDRESS OF ORIGINAL UCB FROM CCB
ACCESS CONTROL INFORMATION
NUMBER OF MAPPING POINTERS
ADDRESS OF FCB

ADDRESS OF RELATLIVE VOLUME TABLE
LINK TO NEXT WINDOW SEGMENT
COUNT OF READS PERFORMED

COUNT OF WRITES PERFURMED
STARTING VBN MAPPED BY WINDOW
COUNT FIELD OF FIRST POINTER

LBN FIELD QF SECOND POINIER

COUNT FIELD OF SECOND POINTER
LBN FIELD OF FIRST POINTER

COUNT FIELD



temconivevend

WCBSL.LBN 2 | |

¢toneendivoaned

| |

bowmand

\_’ WCB$B.ACCESS

0 WCBSV.LREAD 1 i

1 WCBSV.WRITE 1 2

2 WCBSV.NOTFCP i 4

3 WCBsV.SHRwCB 1 8

4§ WCBSV.LOVERDRAWN 1 10

S  WCBsV.COMPLETE i 20

6 WCBsV.CATHEDRAL 1 40

7 WCBSVL.EXPIRE i 80

WNCBSWLACON

0 WCBSV.NOWRITE 1 no mask

1 WCBsV.DLOCK 1 no mask

2 ‘spare 2 nho mask

4 WCBSV.SPOOL 1 no mask

S WCBSV.WRITECK 1 no mask

6 WCBSV.SEQONLY i1 no mask

7 spare 1 no mask

8 WCBSV.WRITEAC 1 no mask

9 WCBsV.READCK 1 no mask

A WCRSV.NOREAD 1 no mask

B WCBSV.NOTRUNC 1 no mask

ccCccccocccoc

ccccocccoccoccoccoccac

WY T Ne WO e W9 Ve We N

WO Ve Ve W Ve N Ve Ve Ve W We we

LBN FIELD

ACCESS CONTROL BYTE

READ ACCESS ALLOWED (1=YES)

WRITE ACCESS ALLOWED (1=YES)

FILE NOT ACCESSED BY FCP IF SET
SHARED WINDOW '

FILE ACCESSOR HAS OVERDRAWN HIS @l
SET WINDOW MAPS ENTIRE FILE
LARGE, COMPLEX WINDOW (S1C) TO MAI
FILE EXPIRATION DATE MAY NEED TO

ACCESS CONTROL INFORMATION
NO OTHER WRITERS
ENABLE DEACCESS LOCK
UNUSED -
SPOOL FILE ON CLOSE
ENABLE WRITE CHECK
SEQUENTIAL ONLY ACCESS
SPARE

WRITE ACCESS

ENABLE READ CHECK

NO OTHER READERS

NO TRUNCATES
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I+
} WORKING SET LIST DEFINITIONS
’-

BWSLDEF

$THE FOLLOWING S5 BITS MUST BE IN ORDER
$THE PRECEDING 5 BITS MUST BE IN ORDER

}
$ PAGE TYPE VIELD DEFINITIONS

’

0 WSLsV.VALID 1 1
1 WSLSV.PAGTYP 3 E
4 WSLSV_PFNLOCK 1 i0
5 WSLSV.WSLOCK 1 20
6 WSL§V.GOODPAGE 1 40
7 spare | 80
8 WSLsV_MUDIFY b 100

K

cCcccocccoc

JWSL ENTRY VALID

sPAGE TYPE (SEE PFNDEF FUR VALUES)
tPAGE FRAME LOCK '

JWORKING SET LOCK

;THIS PAGE SHOULD REMAIN IN WS ONE |
$ SPARE BIT )

$ SAVED MODIFY BIT
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$§ WAIT QUEUE HEADER DEFINIT1ONS

e

S§WOHDEF

WQHSLLWOFL
WOHSL.WQBL
WOHSW_WQCNT

NQHSW.WOSTATE

temovseamsewmesn$

$¢onnunceveend

tomnprainveonnd

toepeenimeoneonsd

tonsnwé

S

JHEAD OR FORWARD LINK
}TAIL OR BACKWARD LINK
}WAIT QUEUE COUNT

§STATE NUMBER FOR WAIT



CURRICULUM MAP FOR VAX/VMS

APPENDIX B



VAX/VMS CURRICULUM
- VAX/VMS
DEVICE
DRIVER
LEC-LAB
[
VAX/VMS '
OPERATING SYSTEM System Programmer
INTERNALS
LEC-LAB
VAX/VMS
DECNET
USER
LEC-LAB
Utilizing Utilizing Utilizing [Utilizing
VMS tures VMSE Features VMS Features VMS Features
i in. VAX COBO ‘ » X _F AN
s * -
Jtilizd GENERIC LANGUAGES| ASSEMBLY LANG.
System Performance ||Utilizing ‘|sasic, cosoL PROGRAMMING
Management on VMS VMS Fg&atures FORTRAN, PASCAL IN VAX-11 MACRO |
in VAX DSM LEC, SPI (MIX) LEC (NO CHANGE)
/
\ VAX/VMS /
SYSTEM
MANAGEMENT  [*———___ | vax/vms
LEC-LAB UTILITIES AND
COMMANDS
LEC-LAB, SP!
)
VAX-11
INSTRUCTION
SET
AN {NO CHANGE)
. VAX/NMS VAX-11
OPERATOR ONCEPTS
SPI LEC-LAB A/V, LEC (NO-CHANGE)
Key
Lec = Lecture
Lec/Lab = Lecture and lab
SPT = Self-paced instruction
AV =

Audiovisual instruction

. FORT /MACRC



