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1.

WRITING PRIVILEGED CODE

TEST

Before starting the 1lab assignment, copy the MAKETQE and
STOPTQE files from a directory specified by your instructor.
Change all references in vyour copy of the files from
EXESGL_SITESPEC to CTLSGL_SITESPEC. In doing so, you can run
your copy of the programs without interfering with other
students running their copies of the programs.

Use the MAKETQE.COM command procedure discussed in the module
to assemble and 1link all the programs needed to run the
MAKETQE and STOPTQE programs. That command procedure also
defines DELTA as the debugger to use, and incorporates it into
the programs. It also produces a file (TQEDEF.OBJ) defining
all the symbolic offsets for TQE symbols.

Listing of TQEDEF.MAR File

TQEDEF . NAR
This program defines the offsets in a TQE blocke.

STQEDEF GLOBAL
<END

1. Run the MAKETQE program without the control of the DELTA
debugger. _ :

2. Use SDA to analyze the current system.

3. Display the contents of the site-specific longword,
CTLSGL_SITESPEC. It should contain the address of the TQE
built by the MAKETQE program.

4. Make the TQE offsets known to SDA by reading in the
TOEDEF.OBJ file created earlier. Note that the file
SYSSSYSTEM:SYSDEF.STB can be read to define many of the
system data structures. Similar files exist for RMS and
DCL symbols (try a directory of SYSSSYSTEM:* STB).

5. Format the block pointed to by CTLSGL SITESPEC as a TQE.
You should notice that the RQTYPE field contains a 5 (for
a REPEAT, SYSTEM SUBROUTINE request - TQESC SSREPT). The
FPC field should contain a system address (pointing to the
code in the block from nonpaged pool).
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10.

11.
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16.

WRITING PRIVILEGED CODE

Use the FPC field displayed above to display the contents
of the code block, and location being updated. Display a
range of address starting at the FPC value (minus 12, hex
C) for 20 hex bytes. You should see the INCL instruction
(D6 FF ...), which was copied into the block by the

MAKETQE program (check the MAKETQE listing file in the
module) .

. Repeat the above instruction several times. You should

find the wvalue 1in the first location being incremented
each time you repeat the command.

Try to find the TQE block on the timer queue. The timer
queue listhead is EXESGL_TQFL. Note, howver, that you may
not be able to find the TQE, since you are examining a
running system, and as you traverse forward links, the
data structures may be re-used, and no longer be wvalid
TQEs . You will know 'when you reach the end of the TOE
queue when you find a forward link pointing to
EXESGL_TQFL+008.

Exit from SDA.

Run the STOPTQE program without the control of the DELTA
debugger.

Invoke SDA again for the currently running system.

Display the contents of the CTLSGL SITESPEC location.
That location should now contain a @.

Redisplay the contents of the data block several times.
You should £find that the first location is not changing.
The data block should have been returned to nonpaged pool,
so the first two longwords may be being used as forward
and backward links. Depending on how busy the system is,
that data block might already have been reused, or it may
still contain the INCL instruction.

Again read the file containing TQE symbols.

Format the pool space previously containing the TQE as a
TQE. Again, depending on system activity, this block may
or may not have been reused, and the contents may or may
not have changed.

Try to find the o0ld TQE block on the timer queue again.
This time, you shouldn't find it there.



WRITING PRIVILEGED CODE

Solution to Problem 1 (Page 1 of 3)

$ RUN/NODEBUG MAKETOE

[ ]

¢ ANALYZE/SYSTEM oi
VAX/vi vstenp analvzer

SDA> SHOM SYMBOL CTLSGL_SITESPEC e

CTLSGL.SITESPEC = 7FFEFF60

: B8010B

SDA>
SDA> READ TOEDEF.O0BJ
S0A>
SDA> FORMAT G10B720/TYPE=TQE
80108720 TRESL.TOFL
80108724 TQEsSL._TASL
80108728 TOAESU_SIZE
80108724 TAQESB_TYPE
80108728 TOESB_RATYPE
8010872C TQESL.FPC
TOESL_PID
80108730 TOESL_AST
TOESL_FR3
80108734 TRESL_ASTPRA
TGESL.FR4
80108738 TQESQ.TIME
8010B73C
80108740 TOESG.DELTA
9010B744
80108748 TOESB.RNOD
80108749 TQESB.EFN
8010B744
8010B74C TQESL_RQPID
SDA>

SDA> EXAMINE G11394C-C:011394C+20

0001FFDé 00780020 00000000 00000346

720

B00A3EAO
80002870
0030
of
0S f—
8011394C -t

00400000
00030071

245B44460
00BA72A2
000F 4240
00000000
AS
46
$720
JA4BS24F

secssene

e Xsooee

59530803 0000002C 00801139 40050000 o+:@Fsossesss.SY
$9532053 45544F4E 001CS345 S44FAES3  SNOTES..NOTES SY
spa> »

SDA> $

0001FFD6 00780020 00000000 000003E? sreserse eXesoss
$9530803 0000002C 00801139 40050000 +00@Ps0erossssSY
S9532053 ASSA4FAE 001CS3IAS SAAFAES3  SNOTES..NOTES SY
SDA>

sba> &

0001FFBs 00780020 00000000 0000040F seeessss oXovsss
$9530803 0000002C 00801139 40050000 +0e@P0sarossssSY
39532053 4SS44FAE 001C534T SAAFAESI  SNOTES..NOTES SY

80113940
80113950
80113940

80113940
801139350
80113960

80113940
80113950
80113960






WRITING PRIVILEGED CODE

Solution to Problem 1 (Page 3 of 3)

SDA>

SDA> FORNAT G108720/TYPE=TGE

80108720
80108724
80108728
80108724
80108728
8010872C

80108730
80108734

8010B738
8010873C
80108740
80108744
80108748
8010B74¢9
8010B74A
8010B74C

sSDa> e

SDA> EXAMINE EXESGL.TOFL
EXESGL .. L

8DA> EX @,

800A3EAD?

QESL.TQFL
TQESL.TAGBL
TOESW_SI2E
TQESB_TYPE
TQESB.RQTYPE
TQESL.FPC
TRESL_PID
TQESL_AST
TQESL.FR3
TRESL_ASTPRM
TAESL_FR4
TOQESQ.TIME

TQES$G.DELTA

TQES$B.RNMOD
TQESB.EFN

TOESL.ROGPID

H 00 4
8009BFD4

8DA> §
DZDRIVER+A34: 80002878

SDa>

EXE$GL.TGFL+008¢

SDA> 5
SDA>

SDA> EXIT
s

8010E300

80113940
8010C4620
0015

13

" 00

00000000
00400000
00030041

ASOAFE20
008A72A2
000F4240
00000000
43
00
0000
00010040
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-WRITING PRIVILEGED CODE

Either print a copy of the MAKETQE and STOPTQE map files, or
use the following section of those files to perform the
following activities using the DELTA debugger. You will also
need to consult the listing files in the module for MAKETQE
and STOPTQE (or print copies for yourself).

Relevant Section of MAKETQE.MAP File

YORKSCMUT2NIEKS. SYSPRG.PRIVCODEIMAKETQE. EXESL 146=-MAY=-1982 16328

{ Program Soction Synopsis |

Psoct Name Module Nawe Sase €End Length Align
NONSKARED_DATA 00000200 00000212 00000013 ¢ 19.) LONG 2
MAKETQE 00000200 08000212 00000013 ¢ 19.) LONG 2
"CO0E 00600606 000004AC 60G000AD ( 173.) BYTE 0
KAKETQE 00000400 000004AC 000000AD ¢ 173.) BYTE O
o BLANK o 00060600 00006866 00000600 0.) BYYE O
NAKETQE 00600600 000006600 00000006 ¢ Go) BYYE ©
SYS$SSOEF 00000600. 000060600 00000660 C B.) BYTE O
SYSsPYI_VECTOR 00000600 00000600 000600000 ¢ 0.) BYTE @
Relevant Section of STOPTQE.MAP File
WORK:CMUIZNIEKS.SYSPRG.PRIVCODEISTOPTQELEXESL 14-MAY~1982 16328

| Program Section Synopsis !

Psect Name Module Name Sase End Length Align
NONSHARED_DATA 00000200 COQ0AGCZAE 000000AF ( 175.) LONG 2
STOPTCE 00000200 000002AE 000000AF ( 175S.) LONG 2
CODE 00000400 00000568 00000169 361.) BYTE O
STOPTQE 00000400 00000568 00000169 361.) BYTE 0
-« SLANK . 00000600 00000600 00000000 ( 0.) SYTE O
STOPYQE 00000600 00000600 00000000 ( 0.) BYTE ©
SYS$P1_VECTOR 00000600 00000600 00000000 ( 0.) B8YTE O
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WRITING PRIVILEGED CODE

Run the MAKETQE program under the control of DELTA.

Set a breakpoint at the TSTL G "CTLSGL_SITESPEC instruction
(line 62 in listing file), and start the program.

When the breakpoint 1is reached, single step program
execution for two instructions. Then, display the
contents of location DELTA (lin€ 32 in the listing file).
You should confirm that the right wvalue 1is present
(B2OF4240), as indicated by the listing file.

Set a breakpoint at the RET instruction on line 146 in the
listing file. Recall that DELTA cannot be used when
debugging code that executes at any IPL greater than a.
Proceed execution from the breakpoint.

Examine the contents of R@, Rl, and R2 when the breakpoint
is reached. R@Z should have a success code, and Rl and R2
will have system addresses. Proceed execution from the
breakpoint.

When the program exits, exit from DELTA. (Be careful
issuing the EXIT command. If you issue it at kernel mode,
your process will be deleted, and when you hit <CR>, vyou
will see a Username: prompt.)

Run the STOPTQE program'under the control of DELTA.

Set a breakpoint at line A1 in the 1listing file, the call
to SLKWSET. Then, start program execution.

When the breakpoint is reached, issue the 0 instruction
four times. You will notice that the arguments are pushed
on the stack for the system service call (as the system
service <call macro 1is expanded). Notice that after the
last O, the system service code is executed, and control
is not returned until the system service completes. Set a
breakpoint at line 79, the S$OUTPUT macro, and continue
executing the program.

When this breakpoint is reached, issue the S instruction
eleven times, while arguments are pushed on the stack.
After the last S, you will notice that the call 1is not
skipped over, but entered.

Resume execution, and when the ©program completes, exit
from DELTA.



WRITING PRIVILEGED CODE

Solution to Problem 2

¢ RUN_ MAKETQE °
DELTA Version X2,.2

00000402/PUSHL $00 41435B3P e
i BRK AT 00000414

00000414/TSTL  SeIFFEFFG0 g
0000041A/BEQL 00000424 T ©
00000424/HOVL  $17:R1 300/000F 4240

AABIBIP °

2 BRK AT 000004A8
000004AB/RET R0/00000001 R1/008A472A3 R2/80002870_____

»r ©

EXIT 00000001
8001 1D28/POPR 403 EXIT G

®

¢ RUN/ZDEDUG STOPTQE

DELTA Version X2.2 e
00000402/PUSHL £00 4143B5P o
3 BRK AT 00000414

0000041 4/PUSHL $00 o

000004146/PUSKL $00 9 }
00000418/PUSHAR 00000200 K3 @
0000041E/CALLS $03,@47FFEDFAO 9
00000425/BLBS R0000000429 4A93DiP

2 BRK AT 00000449

00000449/CLRQ =(SP) s

000004AB/PUSHL ¢20 S

000004AD/PUSHL $00 S

000004AF /PUSKL 0000025F -
000004B3/PUSHAL 0000026B S, @
000004BB/CLRO -(SP) S
000004BD/PUSHL €00 S

000004BF /HOVZWL $30s-(SP) S

000004C2/M0VZNL 00000208~ (SP)
000004C9/PUSHL #00

000004CB/CALLS 90C:@¢7FFEDEOO
7FFEDE02/CHMK 4002C i

S
S,
Value in CTLSGL.SITESPEC = 80112AA0 0 o
Vslue in field = 0000030C

Vslue in field ® 0000030F

Velue in field = 00000311

EXIT 00000001

80011D28/PO0PR  $03  EXIT 0

s




WRITING PRIVILEGED CODE

Write a program that that will allocate and build an AST
control block, and queue it to your own process.

1.

2.

The program should determine its own process id, using the
PCBSL_PID field.

It should then allocate enough space for an AST control
block from nonpaged pool, using the EXESALONONPAGED
routine found in the module.

It should initialize at least the following fields:

- ACBSW_SIZE (using size from EXESALONONPAGED)

- ACBSB_TYPE (using appropriate DYNS$... symbol)

- ACBSL_PID (using PID previously determined)

- ACBSL_AST (using address of AST routine)

- ACBSB_BMOD (using USER mode, PSL$C_USER)

It should call on routine SCHSQAST to gqueue the AST
(consult the supplied 1listing for required inputs and
outputs). Note that this routine will raise IPL to SYNCH
to queue the AST, and return at the same IPL at which it
was called. '

The main program should then hibernate.

The AST routine simply issues a $WAKE system service, so
the main program can exit.
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WRITING PRIVILEGED CODE

Listing of ASTDEL Module (Page 1 of 3)

= AST ENQUEUE AND DELIVERY

27-APR-1982 01308327 VAX-11 Nacro V03-00

" SCH$QAST - ENCUEUE AST CONTROL BLOCK FOR 12-MAR-1982 17309:5SS5S _DBBO:CSYS.SRCIASTDEL.N

$5
FE&B”
€8 8F
43

0C AS

“DF40
0C AS
oc
50
65
20
08 AS
06
FC 8F

-1
30
3c
11

3c

00
01
12
04
o€
12
95
19
a8

014€
01AF
01a%
0ras
01AF
018F
01AF
CiaF
01AF
gilas
0i14F
01aF
0laF
01AF
01AF
01AF
0laF
01AF
01AF
01A®
01aF
01aF
(29 14
01AF
01AF
GlaAF
2934
01AF
01AF
01AF
01aF
GiAF
01aF
01AF
G1aF
O1AR
014F
01AF
0182
0185
o182
018C
o18C
oisc
018C
[ 214}
01Cs
(3144
0101
0103
010s
0109
0108
C1DE
01EQ
01E6
01ES

45%
4546
457
458
459
460
461
662
663
466
465
466
467
463
469
470
471
672
673
T4
475
676
677
678
679
480
481
482
483
486
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
soo
501
s02
503
504
508
S06
507
so08
509
510
511

G5 @0 B9 96 @s G8 08 S0 @0 s 00 O GO SC SI VE GG we B4 4 @s 5 GO ve W6 00 48 ©s S0 G ©0 °0 €I oo

QNONEXPRS

RPHSQAST::
SCHSQAST::

-SBYTL SCHSQAST -~ ENGUEUE AST CONTROL BLOCKX FOR PROCESS

L]
*»

FUNCTIDONAL DESCRIPTION:
SCHSQASY INSERTS THE AST CONTROL SLOCK SUPPLIED IN THE PROPER
POSITION 8Y ACCESS MODE IN THE AST QUEUE OF THE PROCESS SPECIF
8Y THE PID FXELD OF THME AST CONTROL BLOCK. AN AST ARRIVAL EVE
IS THEN REPORTED FOR THE PROCESS TO REACTIVATE FROM A WAIT STA
IF APPROPRIATE. THE AST CONTROL BLOCK WILL BE RELEASED IMMEDI
IF THE PI0D SPECIFIES A NON-EXISTENT PROCESS.

LOADABLE MULTI-PROCESSING COOE WILL REPLACE THIS ROUTINE WITH
ENTIRELY NEW CODE, AT MPHSQAST.

CALLING SEQUENCE:
8S8/7JS3 SCHMEQAST

INPUT PARANETERSS
R2 = PRIDRIYY INCREMENT CLASS
RS = POINTER TO AST CONTROL BLOCK

IMPLICIT INPUTS:
PCB OF PROCESS IDENTIFIED 8Y PID FIELD

GUTPYT PARAMETERSS
RO - CONPLETION STATUS CGDE
Ré = PCB AQDRESS OF PRGCESS FOR WMICH AST WAS QUEUED

SIDE EFFECTYSS '
THE PROCESS IDENTIFIED BY THME PID IN THE AST CONTROL BLOCK
WILL BE KNADE EXECUTABLE IF NOT SUSPENDED.

COMPLETION CGOES:
' SSS_NORKMAL = NORNAL SUCCESSFUL COMPLETION STATUS
SSS_NOKEXPR = NON=EXISTENT PROCESS

<ENASL LSB

nove RS, RO
8s8¥ EXESOEANONPAGED
MOVZWL $SSS_NONEXPR,.RO
114 ] QEXIT

RELEASE AST CONTROL 8LOCK
IF NG SUCH PROCESS

SET ERRQOR STATUS CODE

ANG EXIT

we s oo o0 @0

MULTI-PROCESSING MOOK TO REP
ENQUEUE AST FOR PROCESS
ROVZIWL ACBSL_PID(RS),RO GET PROCESS INDEX FOR AST TA
DSBINT SIPLS_SYNCH DISABLE SYSTER EVENTS

ngvL AWASCHSGL_PCBVECCROI R4 LOOK UP PCB ADORESS

(4,118 ACBSL_PIDCRS),PCBSL_PIDCR4) ; CHECK FOR MATCK IN PID
SNEQ QNONEXPR $ PID RISMATCMES

*t o8 00 90 o

v
cLrL r0 ¢ ASSUME KERNEL MODE AND CLEAR
INSQUE (RS)PCBSL_ASTQFLCRS) s ASSUME QUEUE IS ENPTY AND AT
BNEQ 50s $ S8R IF IT WAS NOT ENMPTY
TSTS ACBSS_RMOD(CRS) ¢ CHECX FOR SPECIAL KERNEL AST
LSS 108 ¢ BR IF YES

81CB3 $ACC3>,ACBSB_RNODC(RS),RO: GET AST MODE
THE PROCESS WEADER AODURESS IS ALWAYS A SYSTEM SPACE ADORESS (NEGATIYV

190



50

51

oocs
Sé

51

08 AS

se

66 AL
0s

c1 50
0000°CF
os

50 o1

13 $0

Fe

65
Ab
61
AS
oF

53 51
27
A3
22
63
F1

cs
$3

FC
$3

08
s3

o8

WRITING PRIVILEGED CODE

Listing of ASTDEL Module (Page 2 of 3)

= AST ENQUEUE AND DELIVERY
SCHSQAST - ENQUEUE AST CONTROL BLOCK FOR 12-MAR-1982 172:09:55

00
18
%0

13
3c
[ 3]

oA
11

oF
DE
1]
95
13

o1

9s
13
oo
11

L1}
01
13
€0

16
no
11
95
19

01E6
01E6
01E$6
016
o1€6
016
O1Ea
01EC
01F1
01F6
01Fs
01FC
01FF
0202
0203
0203
0203
6203
0203
0203
0208
0208
0208
0208
0208
0208
0209
0208
0203
020F
0212
0215
0217
0217
0217
0217
0217
0214
021¢
021F
0221
0224
0226
0224
0226
0226
0226
022¢
022¢
0231
0234
0237
0239
023¢C
g23s
0241
0243

512
$13
S14
515
$16
517
S18
$19
$20
521
522
523
524
525
526
$27
528
$29
s30
531
s$32
$33
534
538
5356
$37
38
539
S40
541
$42
$43
544
545
S46
547
548
549
$50
551
$52
553
554
55%
556
s57
558
559
s60
561
562
S5€3
S64
565
566
567
568

3 WHILE THE PROCESS MEADER IS RESIDENT.

3 THE BALANCE SLOT INDEX, A SHALL POSITIVE NUNBER.
H WENCE, THE FOLLOWING TEST COWNSINES THE FETCH OF THE PMD
3 ADDRESS WITH THME TEST FOR PROCESS RESIDENCE.
.

1

IS SET TO lERQ.

0s: ngvL PCBSL_PHO(RS),RY
8GEQ 208
novse RO, PHDSB_ASTLYLCRY)
2082 (4 148 WASCHSGL_CURPCB, R4
SEQL 408
RPTEVY AST
3082 MOVINL #SSS_NORMAL,RC
QEXIT: ENBINTY
L31]

SEY INSTEAD.

& 0 00 00 ®e we

os: MTPR

RO, EPRS_ASTLYL
308

R 90 @8 o6 o8 oo ws

FIRST.
0s: REMQUE (RS) RS
MOVAL  PCBSL_ASTQFLCRA),R1
novL CR1),R3
TSTH ACBS8_RMOOCRS)
8GEQ 708

THE NEW AST IS A SPECIAL XERNEL AST,

O oo o4 20 oo

0s: [4 148 R1,R3
seqL 1108
TsT8 ACS$8_RMODCR3)
2GEQ 1108
novL (R3),R3
s 608

THE NEW AST IS A NORMAL AST.
AND ASTS WITHM LOWER ACCESS MODE.

A~ *s et o0 o0

os: BICE3  84CC3),ACBSB_RMODCRS) RO
0s: cueL R1,R3
seqL 1108
CMPZV  S#ACBSY_WODE,#ACBSS_MODE,
AC838_TNOOCR3II,RO
BGTR 1008
90s: movL CR3),A3
srs sos
1008:  TST® ACBSS_RMOOCR3)
sLsS 903

11

IT WILL

27-APR~1982 01208227 VYAX=-11 Racro V03-00

©6 ee we 90 ¢ @0 €0 o8 0o

THE AST QUEUE WAS NOT EMPTY (ITS USUAL CONDITION) AND THE
POSITION FOR THE NSW AST mMyST B8E LOCATED.
BLOCK WAS BEEN ERRONEQUSLY INSERTED ON TME QUEUE, IT MUST 8E RENOVED

b

KERNEL ASTS OR AT THE HEAD OF THE QUEUE

*0 o0 ©6 94 a0 o0

G

e 44 44 w0 vs @0 | oo et we

Page
~OBBOCSYS.SRCIASTDEL . MARSY

OURING THE DUTSWAP TRANSITION IT IS
FINALLY, AFTER OUTSWAP IT

POINT TO PROCESS WEAQER

ODON°T SET ASTLVL IF NOT RESIDENY
SET ASTLYL IN PROCESS MEADER

IS PROCESS CURRENY PROCESS

YES,

REPORT AST ARRIVAL

SETY SUCCESS STATUS CODE

ENABLE INTERRUPYS

AND RETURN

IF THE AST IS BEING ENQUEUED POR THE CURRENT PROCESS, THEN THE REPORTING
OF THE AST EVENT CAN BE BYPASSED AND THE ASTLYL PROCESSOR REGISTER PUST BE

ALSO SET ASTLYVL REGISTER

PROPER

SINCE THE AST CONTROL

ELSE CORRECT MISTAKE
POINT TO QUEUE HEADER
GET FIRST ENTRY ON QUEUE

CHECK FOR SPECIAL KERNEL AST
S8R IF NOT
T WILL GO AFTER ALL QTHER SPECIAL

IF THERE ARE NONE.

CHECK
3R IF
CHECK
B8R IF
FLINK

FOR END OF QUEUVE

NOT

FOR SPECIAL KERNEL IN QUEVE
NOT

ON TO NEXT ACS

0 AFTER ALL SPECIAL XERNEL ASTS

GET AST MODE
CHECK FOR END OF QUEUE
INSERT IF AT END

COMPARE ACCESS RODES
IF GTR AT RIGMT PLACE
FLINK ON TO NEXT ACB

IS THIS ENTRY A SPECIAL KAST?
YESy MUST GO AFTER THIS

14
($ 9]



ASTOEL
v03-000

04 83 6S

so

$1 10 A¢

08 Al

94

50 03 a1 FC 8F
8C

(14
-3
00
9s
19
L 1]
11

0243
0243
0243
0263
0243
6247
0269
0240
0250
02s2
0258
0254
0258
0252
0252
0254
0254

569
ST0
5T1
572
573
5T+
L2341
$T76
ST7
78
579
580
581
$82
583
£1 23
$8S

< AST ENQUEUE AND DELIVERY
SCHMSQAST - ENCUEUE AST CONTROL BSLOCK FOR 12-MAR-1982 17209:55 _DBBOSCSYS.SRCIASTOEL.RARS

WRITING PRIVILEGED CODE

Listing of ASTDEL Module (Page 3 of 3)

27-APR-1982 01:08:2T7 VAX~-11 Macre V03-00

¢ NOW THE CORRECT POSITION MAS BEEX LOCATED. INSERT THE AST CONTROL BLOCI
s ON THE QUEUE AND COMPUTE THE NEW VALUE FOR ASTLVL BY INTERRGGATING THE

¢ MOOE OF THE AST CONTROL BLOCK AT THE KEAD OF THE QUEUE.
1

10s: INSQUE

cLRL RO

novL PCASL_ASTOFLCRS) o R1

TSTE ACBS$B_RMODCR1)

sLSS 108

BICE3  €4C<3>,ACBSB_RMODCR1),RO
ars 108

.DSABL LSS

ASSUME ACBSV_MODE EQ 0

ASSUME ACBS$S_MODE EQ 2

ASSUME ACSSV_KAST EQ 7

12

(RS),3ACBSL _ASTABLCRI)

°
°
?
®
.
.
.
13
.
°
e
°
°
13

INSERT AFTER PREVIOUS

ASSUME KERNEL MQOOE

GET HEAD OF AST QUEUE

IS IT RAST? .

BR IF YES TO SET ASTLVL

GET AST MODE FOR HWEAD OF QUEUE
GD SET ASTLVL
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WRITING PRIVILEGED CODE

Listing of OWNAST.MAR File

OWNAST MAR

This program a3llocates and builds an AST control block,
ehich it aueues to itselft.

Global symbols
SCYNOEF
$ACROES
s$POTINESE
$IPLOE*
SPSLOEF

Local Storage
«PSECT NUNSMARED_DATA 0oIC, NOEXE, LCNG

< ELKL 1 : Location to store PID
+2003ESS ASTAOR ¢ Lddress of AST routine
Program entry point

+PSECY CODE PICe SHR, NCWRT

+MORD 9 no registers need he saved

SCUKRNL_S ROUTIN=10S$
sLss RO,Ts

RET

SHIBER_S

RET

90 cueue AST to self
*sxit if error

os as oe

sait for AST to wake

Queue ST to self

+WORD ARCP24RI R4, RSD save some registers

MOVL GSCHSGL_CURPCB,R0 : get CURRENT ©C8 address
“gvL PCSSL_PIOCRO),PID $ get PID from PCB field
NOVL SACBSK_LENGTH, R1 : get length of AST hleck
SETIPL eIPLS_ASTCEL i prevent process deletion
J58 G2EXESALONINPAGED ¢! get pool space

L3S R0, 20% : axit if none

SETIPL #0 : lower IPL if error

RET

Initialize code block to look like ACS

wovw R1, ACB3wW_SJIZE(R2) : record size of block allocated
mgve SCYNSC_ACB, ACBS$S_TYPE(R2) { and type :

Mo YL PID, ACESL_PIDCR) : 9ot poid from GETJPY

“ovLyL AST, ACBSL_AST(R2) : store AST address

Movs $PSLSC_USER, ACBSB_RMOO(R2). :{ user mode AST

Prepare registers to queue AST (SCHSQAST raises IPL to SYNCH)
“oVL R2, RS : need address of AST block

.
MOYL PRIS_TICOM, R2 7 give big boost
Jss GASCHSQAST ! Qqueue AST
LIALN 8SSS_NORMAL, RO ¢ indicate success
SETIPL 80 : lower IPL before returning
RET
AST routine simply awakens wain .
+HWORD 0 ¢ no registers saved
SWARE_S
118:14 RG, 60
RET

SEXIT_S CODE=RO

«END STARTY

13



WRITING PRIVILEGED CODE

Sample Run

$ TYPE OWNAST.COM
§ | ———— OUNAST .CON
8!

MACRO OWNAST+SYSSLIBRARY(LIB/LIB
LINK OWNAST, SYSSSYSTEM!SYS.STB/SELECTIVE
20uNaST

SET PROCESS/PRIV=(CNKRNL)

Ccovr v een

RUN_QUNAST

14



WRITING PRIVILEGED CODE

If you receive MAIL while you are 1logged 1in, the system
displays the following message on your terminal "New mail from

xyzuser". Use the PATCH utility, as described below, to alter
that message.

1.

Copy the file OLDMAIL.EXE to your directory from a
directory specified by vyour instructor. (This file may
not be exactly the same as SYSSSYSTEM:MAIL.EXE.) You will,
patch your own copy of this MAIL file, not the one that is
being used on the system.

Use the DUMP command to display the contents of the
OLDMAIL.EXE file (you probably want to use the /OUTPUT=
qualifier so you can print the output file). Also, use
the ANALYZE/IMAGE/OQUTPUT= command to obtain a listing of
the image section descriptors. ‘

Locate the text of the "New mail from !AS" message. The
descriptor for the string follows the text (string length,
string address). 1If you didn't know where the descriptor
was, once you found the string, you could use the SEARCH
command to search the file for the string address, and
decide 1if -any of the occurrences could be part of the
descriptor.

If you only wanted to change the text (keeping the same
number of characters in the string), you could simply
deposit over the locations containing the text you want
altered. For example, changing "New" to "Fan".

If you want to change the message to have a different
number of characters, you will have to insert a new text
string in the image file, and wupdate the descriptor to
contain the new string length and address.

To add a different string like "Junk mail from !AS", you
must locate some unused space in the image file. Look in
the image section containing the message for empty space
(all @'s in the DUMP output). Note that the number of
blocks in each 1image section 1is specified in the
ANALYZE/IMAGE output.

Run the PATCH wutility, creating a Jjournal file, and
specify your copy of MAIL as input.

1. Ask to CREATE a command procedure file with the PATCH
commands you issue.

2. SET the ECO level.

15



WRITING PRIVILEGED CODE

3. Issue DEPOSIT commands to add the ASCII text you want
at an unused location in the image file. (Note that a
BYTE value of 7 rings the bell. You may want to ring
the bell before displaying the message.)

4. Overwrite the string descriptor with the length of the
text string vyou chose to use, and the address of the
text string you entered. '

5. 1Issue the UPDATE command to make the «changes 1in the
file.

6. EXIT from PATCH.

Test your MAIL program by sending MAIL to yourself, and
seeing if the right text string is displayed. You will
require the following privileges to run your copy of MAIL:
(WORLD, OPER, NETMBX, SYSPRV)

You should verify your PATCH session was a success by
displaying the journal file and the produced command
procedure. You can also 1issue the ANALYZE/IMAGE/PATCH
command to examine the file you patched.

16



WRITING PRIVILEGED CODE

Relevant Section of ANALYZE/IMAGE Output

Analvze Inase 14-MAY-1982 143443446.10 Pase 1
MORKICNUIZNIEKS.SYSPRG.PRIVCODE JOLDMAILEXED L

INAGE HEADER

Fixed Header Inforaation

imase format asJor id: 02y minor idi: 04
heuader block count! 1
inase ture! executasble (IHDSK_EXE)
170 channel count! defaullt
1/0 rase count: default
linker flass! .
(0) IHWDSV_LNKDEBUG
(1) IHDSV_LNKNOTFR
(2) IHDSV.NOPOBUFS
(3) IHDBSV_PICING
(4) IKDSV_POINAGE

-2 N-N-N-3

Inase Activation Informastion

firet Lrenefer address! XX‘00001810°
second transfer addressd XX’00000000°
third transfer address: XIX‘'00000000‘

Glabal Swsbol Table &t Debus Swadbol Tadle Infaorsation

debus swabol table VUBN:! 0» block count?: 0
slobal swadbol table VBN: O+ record count! 0

In2ge ldentification Inforeation

imase nase! °*MAIL®

isage file identification: *V03-001°
link date/tine! 24-FEB-1982 09:34:06.12
linker identificztion! °03-14°

Patch Inforsation
There are no patches at this timse.

Iaase Section Descrirtors (ISD)

1) imsasie section descrirtor (14 butes)

rasse count! 3

base virtual address! IX‘00000200‘’ (PO srace)

rage fault cluster size! default

ISD flass:
(0) ISDSV_GBL
(1) ISDSV_CRF

" (2) 1SDSV_.DZRO

(3) ISDSV_URT
(7) 1ISDSV_LASTCLU
(8) ISDSV_COPYALUWAY
(9) ISDSV_BASED
(10) ISDSV_FIXUPVEC
(17) ISDSV_VECTOR
(18) ISDSV_PROTECT

[-X-N--N-N_Jy-¥-N-N-]

17



WRITING PRIVILEGED CODE
Relevant Section of DUMP Command Output (Page 1 of 2)

Dumr of file WORKICMUIZNIEKS.SYSPRG.PRIVCODEJOLDMAIL.EXE}L on 14-HAY-1982 14:145:
53.02
File 1D (3726+23,0) End of file block 34 / Allocated 3&

Virtual black nuaber 3 (00000003): 312 (0200) butes

00000410 010E0005 00S4454E 24535953 SYSENET.cccovsoce 000000
00002230 ACA9414D 223A3A3A SAASAESF _NETS::*MAIL®®.. 000010
66204E52 S5544552 20737345 72500400 ..Press RETURN f 000020
00000014 00002E2E 2ES5726F 4D20724F OF @OFe.ceecssss 000030
00000007 00534121 20242321 00000420 ...!8% !AS..... 000040
20206D4F 72462023 20202020 00000444 D... % From 000050
44202020 20202020 20202020 20202020 D 000060
6A627553 20202020 20202020 20657461 ate SubJ 000070
00000020 00000454 0000002F 00746355 ect.’/...Teeo +0. 000080
4CS33521 00003434 0000048C 00000001 oveeocestiss!SUL 000090
44412120 53413231 21204441 30322120 !20AD 112AS 1AD 0000A0
49444524 4CAP414D 0000049C 00000014 ...co...NALLBEDI 0000BO
21402024 00000488 00000009 00000054 Toveeorroesos B 0000CO
00002253 41212220 22534121 22205341 AS °1AS® °1A§°.. 0000D0
54535953 24533953 000004CC 00000012 coeovs. SYSISYST 0000EO
004DAFAT 2ES44944 454C4941 4D3A4DAS ENIMAILEDIT.CON. 0000FO
6F792072 65744E45 000004EB 00000017 ..ccos..Enter wo 000100
776F6C6S 62204547 61737385 4D207275 ur message below 000110
77205A2F 4C525443 20737365 7250202E . Press CTRL/Z w 000120
3443202C 83744654C 706D6F43 204E45468 hen comrleter CT 000130
00000034 74697571 206F7420 A32F4CS2 RL/C to auiti... 000140
00000003 00000001 00000508 00000045 E-voeocrvcscoscoa 000150
00000560 00000008 504C4548 4CA9414D HAILHELP....'... 000140
00000042 4C482E3A SOACAS4A8 24535953 SYSSHELP:.HLB... 000170
00001744 0202000C 00000570 00000000 +eeopbeseesecdeso 000180
00001778 00001770 031D0008 00001780 ‘«vsevece®ecoXoos 000190
7266206C 69616020 77454E07 00000000 .....New mail fr 0001A0-w— MeSsage to be changed
00000SA4 00000012 00005341 21206D6F 0m !AScceecorsss 0001BO
00060009 00000054 4E495250 24535953 SYSSPRINT....... 0001CO starts at 5A4 (hex)
$E652057 (55212042 4F4A2020 000005CO .... Job !U4 en 0001DO
21206575 (45757120 SE4F2044 45726574 tered on aueue ! 0001EOD
72500A0D {000005D4 0000001E 00004343 ACeoccscocesss PF 0001FO0

Descriptor for message to be changed
length = 12 (hex) = 18 decimal bytes
S5A4 starting address of string

18



WRITING PRIVILEGED CODE

Relevant Section of DUMP Command Output (Page 2 of 2)

Dune of file WORKICMUIZNIEKS.SYSPRG.PRIVCODEJOLDNAIL.EXEIl on 14-MAY-1982 1462452

53.02

File ID (3726+23:0)

End of file block 36 / Allocated 36

Virtual block nusber 4 (00000004)s 512 (0200) butes

6D20726F
00000SFC
0000000C
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

66204E52
00000014
ACSS2123
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

555445352
00002E2E
20534121
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

207373435
2E6S5724F
20242321
00000620
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

ess RETURN for »
OP®cccscesscccnns
198 1AS $'UL..so
esoecscos000ero
cosoessacessoens
ceesosscorovenes
089t c0e0DOOON LD
tes 000 OeE e ONROD 0
ceeco0eccocscc0ss
seos0cess00000 00
socvsceoeoscecee
voeoo0sco00ecov0 0
csecenecce0000 e
coeeesvessccsone
ted0o000CO0OOGOLSOC
cesvosecsesccene
cecosssco0esc00s
209000000000 00 00
coecescresecosoo
0000000000000 G
te e 0000000000000
bececssosceneseo

4000

se00c00
cecec00000c00s 00
sece0c000Rcecesee
socsceocscsbescos
sssccessvssccoce
tesescc0sssc00 0
te0es00c0s0000 00
soceceecsecosose
tcoescbecescocae

tocevesececrceces

19

000000
000010
000020
000030,
000040 ¢
000050
000060
000070
000080
000090
000040
000080
0000CO
0000D0
0000E0
0000F0
000100
000110
000120
000130
000140
000150
0001460
000170
000180
000190
000140
000180
0001C0O
0001D0
0001E0
0001F0

Unused space in
image section -
will be used to
hold text of new
message starting
at 634 (hex)



WRITING PRIVILEGED CODE

Patching the New MAIL File Terminal Session

$ PATCH/JOURNAL NEWMAIL.EXE

PATCH Version 3-00 15-Nar-1982

ZPATCH-I-NOLCL, imade does not contasin locual suebols

ZPATCH-I-NOGBLs soae or 3ll slobal swabols not accessible

PATCH>CREATE PATCHMAIL

PATCH>SETY ECO 1

ts;gniverosmnscn*-E:nter new message
~“X&34 .

NEW> 7 Jun® in unused area

NEW>‘k na’

NEW>

NEW>‘rom

NEW>’ 1AS ‘¢

NEWSEXTT

old? 0000046348

old: 00000638

old:? 0000063C: ‘¢

old? 00000640¢ °°¢

olds 0000046448 '’ °

news 000006348 ‘ Jun’

nev? 00000438 ‘k ma’

news 0000043C: ‘il ¢°

Aew! 00000640: ‘rom ’

news 00000644 ‘1A ° .

PATCHODEPOSIT/BYTEw—— Make first character

neu>'_7_u_ ring terminal bell

NEWSEXIT

old!? 00000434 20

new? 00000434: 07

PATCH>DEPOSIT Update descriptor to point
NEWSZXTI to new message. New message
NEWSTXIT length now 19 (decimal) =
olds 00000588 00000012 .
old: 000003BC: 000005A4 13 (hex) bytes '

new! 000005SB8: 00000013

new: 0Q000SBC?: 00000634

PATCH>UPDATE

IPATCH-I~WRTFIL, urdating imase file WORK:CMUIZNIEXS.SYSPRG.PRIVCODEINEWHAIL.EXE
12

PATCH>EXIT

]

20



WRITING PRIVILEGED CODE

Sample Run To Test Patched File

$ SET PROCESS/PRIV=(MORLD+OPERs NETHBX»SYSPRV)
1
$ RUN NEWMAIL

MAIL> SEND-
To! MUIZNIEKS
SubJ! TESTING NEW MAIL VERSION

Enter vour sessase below. Press CTRL/Z when coerletes CTRL/C to auit!
This should be sent with NK_MA nessage

=

Jink sail fros MUIZNIEKS

HAIL> EXIT
L)
$ MAIL

You have 1 nevw aessase.

MAILY

HAIL $53
Froa? MUIZNIEKS 14-NAY-1982 14:S3
To? MUIZNIEKS

SubJ? TESTING NEW MAIL VERSION
This should be sent with JUNK MAIL messase

MAIL> DELETE

MAIL> SEND

To! KUIZNIEKS

SubJT STILL TESTING

Enter YOur messase below. Press CTRL/Z when cosrletes CTRL/C to auit!
This messase should still be sent with resular NEW MAIL indication

New mail froms MUIZNIEKS

HAIL> READ MAIL
—_—— HAIL #S3

From: MUIZNIEKS 14-HAY-1982 16:54

To?l MUIZNIEKS

Subd: STILL TESTING

This messase should still be sent with resulsr NEW MAIL indication

MAIL> DEL

MAIL> EXIT
s
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WRITING PRIVILEGED CODE

Examining Journal File

$ TYPE NEWNMAIL.JNL
PATCH Version 3-00 (S-Nar~-1982

INAGE FILE BEING PATCHED: *WORK:CMUIZNIEKS.SYSPRG.PRIVCODEINEUWHAIL .EXES 1"
JOURNAL FILES *MORK:CMUIZNIEKS,.SYSPRG.PRIVCODEINEWMAIL . JNLiL®
DATE/TIME OF PATCH? 14-MAY=-1982 146147:48,54

IPATCH-I~-NOLCLs» insse does not contain local svabols

ZPATCH-I-NOGBL, some or 3l]l slobal swabols not accessidble

PATCH>CREATE PATCHMAIL

CONMAND FILES *WYORKS[MUIZNIEKS,SYSPRG.,PRIVCODEIFATCHMAIL ,COM32
©

PATCH>SET ECO 1
PATCH>DEPOSIT/ASCIT
LOC> “~X634

NEM> ¢ Jun’

NEW> ‘k ma’

NEW> ‘i) ¢°

NEW> ‘rom '

NEW> ‘1AS

NEM> EXIT

eldd 00000634
old? 00000638
old! 0000063C:
old? 00000640¢
olgs 00000644: '
new?! 00000634 ‘ Jun’
newvs 00000638 'k ms’
nows 0000063C: ‘i1 r°
now! 000004640: ‘rom ‘
AEws 000004644: ‘1AS ¢
PATCHODEPOSIT/BYTE

LOC> ~X634

REW> 7

NEW> EXIT

olds? 00000634 20

new! 000006345 07
PATCH>DEPASIT

Lo6e> Sp8

NEW> ~X13

NEW> X434

NEW> EXIT

old$ 00000588 00000012
old? 00000SBC: 00000SA4

new? 00000588: 00000013
new? 00000SBC: 00000434
PATCHOUPDATE

ZIPATCH=I-WRTFIL, urdating imase file WORK:CMUIZNIEKS.SYSPRG.PRIVCODEINEWKAIL.EXE
$2 :
PATCH>EXIT

L)
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WRITING PRIVILEGED CODE
Relevant Sections of ANALYZE/IMAGE/PATCHY Output (Page 1 of 2)

Analvze Inase 14=-MAY-1982 146:59222.98 Page 1
WORK{CMUIZNIEKS .SYSPRG.PRIVCODEINEWMALIL.EXED2

INAGE HEADER

Fixed Header Infaorsation
[

inage format sajor id: 02, ainor id! 04
header block count! 1
inage ture! executsble (IHDSK_EXE)
1/0 channel count! default
1/0 rase count! default
linker flasgs?
<0) IHDSV_LNKDEBUG
(1) IHDSV.LNKNOTFR
(2 IHDSV_NOPOBUFS
¢3) IHDSV_PICIMG
(4) INDSV_POIMAGE

O 000

Inage Activatiaon Information

first transfer address: XX’00001810°
second transfer address: XIX‘00000000°
third transfer address! XX’00000000°

Globsl Swabol Table & Debus Suabol Table Inforaeation

debus swvebol table VBN: 0Oy block count! 0
global swyadbul table VBN: Oy record count: O

Inase ldentification Informastion

isage nase! °‘MAIL°®

image file identification! °*V03-001°
link date/tise! 24-FEB-1982 09:34:04.12
linker identification: *03-14°

Patch Inforaation

DEC eco levels 1- 98¢ XX’00000001’, XX’00000000‘, XX‘’00000000‘
user eco levels 99-132: XX‘00000000°

read/write ratch area addresc! IX°00000000‘, lensth! O
read-only ratch area address?! 2IX°00000000', length: O

ratch coamand text VBN: 37

last ratch date/tinme! 14-MAY=1982 14:47:48.354

Imase Section Descriestors (ISD)

1) imase section descrimtor (14 butes)
rase count! 3
base virtual sddress! XX’'00000200° (PO srace)
rage fault cluster size! default
ISD flass!
(0) 1SDSV_GBL [}
(1) ISDSV_CRF 0
(2) 1ISDSV_DZRO [}
(3) ISDSV.WRT 9
(7) 1ISDSV_LASTCLU 1
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WRITING PRIVILEGED CODE
Relevant Sections of ANALYZE/IMAGE/PATCH Output (Page 2 of 2)

Anzlvze Isase 14-MAY~-1982 17:01:03.88 Pase &
WORK:CMUIZNIEKS.SYSPRG.PRIVCODEINEWNAIL .EXE$2

PATCH TEXT

/JOURNAL NEWKAIL.EXE

SE EC

~X00000001

D /AS

“X000004634
L dun’

‘R 88’

‘il ¢

‘ro0

‘1A8 °

EXX

b /B

~X00000434

“X00000007

EXI

B

~X000005B8

“X00000013

~X00000634

EXI

The snaivsis uncovered NO errors.

AMALYZE/IMAGE/PATCH NEWNAIL.EXE
s
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WRITING PRIVILEGED CODE

Relevant Sections of DUMP OQutput for Patched File (Page 1 of 2)

Dumr of file WORK:CMUIZNIEKS.SYSPRG.PRIVCODEINEWNAIL.EXEI2 on 14-MAY-1982 17:01:
20.06
File ID (7567+16,0) End of file block 37 / Allocated 39

-Virtusl block number 3 (00000003)r 512 (0200) butes

00000410 010E0005 00SAASAE 24535953 SYSSMET......... 000000
00002230 AC49414D 223A3A3A SAASAESF _NET:!:'MAIL=*.. 000010

64204E32 S5S44SS2 20737345 72500400 ..Press RETURN f 000020

00000014 00002E2E 2E45724F 4D20724F OF mOrecesccsess 000030

00000007 00534121 20242321 00000420 ...!4%8 1AS..... 000040

20206D6F 72462023 20202020 00000444 D... 9 From 000050

44202020 20202020 20202020 20202020 D 000040

64427553 20202020 20202020 204657461 ate SubJ 000070

00000020 00000454 0000002F 00746365 ect./+esTeso +0o 000080

4CSS3521 00003A3A 0000048C 00000001 ..cvseesiis. |SUL 000090

44412120 S3413231 21204441 30322120 120AD 112AS 1AD 0000A0

49444524 ACAP414D 0000049C 00000014 +.......MAILSEDL 000080

21402024 00000438 00000009 00000054 T.rv.eenoeecs @1 0000CO

00002253 41212220 22534121 22205341 AS °1AS° *1AS®,. 0000D0

SAS3S953 24535953 00000ACC 00000012 «ev.....SYS$SYST 0000EO

00ADAFA3 2E544944 ASACAPAL 4DIAADAS EN:MAILEDIT.CON. 0000FO

4F792072 45746EAS 000004ER 00000017 +.ve.s..Enter vo 000100

776F6C4S 6220465467 61737348 460207273 ur aessaze below 000110

77205A2F ACS25443 20737365 7250202E . Press CTRL/Z w 000120

$443202C 45744656C 704D&F63 206E4548 hen comelvter CT 000130

0000003A 74697571 206F7420 432FACS2 RL/C to auiti... 000140

00000003 00000001 00000508 00000045 Eovvocosessssses 000150

00000560 00000008 SOACASA8 ACAP414D HAILMELP....% ... 000140

00000042 4CAB2E3A S04CAS48 24535953 SYSSHELP:.HLB... 000170

00001764 0202000C 00000570 0000000D «ovomeescesodsss 000180

00001778 00001770 031D0008 00001740 *+svevssrssexsss 000190 L
7266204C 69616D2C 77634E07 00000000 .....New asil fr 0001a0———— Original text
00000634 00000013 00005341 21206DSF om 1ASe+0e.c4e.. 0001BO .
00000009 00000054 AE4A95250 24535953 SYSSPRINT....... 0001CO still there
SE&S2087( 55212052 4F4A2020 00000SCO .... dJob IUS en 0001DO

21206575 | 45757120 SE4F2064 65726574 tered on aueus ! O001EQ

72500A0D| 000005D4 0000001E 00004341 AC..cossssesccPr 0001FO0

!
Descriptor

updated
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WRITING PRIVILEGED CODE

Relevant Sections of DUMP Qutput for Patched File (Page 2 of 2)

Dumr of file WORK:CMUIZNIEKS.SYSPRG.PRIVCODEINEUNATL.EXE?2 on 14-NAY-1982 17301¢
20.06
File ID (7547:¢36+0) End of file block 37 / Allocated 39

Virtual black numeber 4 (00000004)c 512 (0200) dutes

&6D20726F 66204ES2 S5544552 20737365 ess RETURN for a 000000
G0000SFC 0000001A 00002E2E 2EA5726F OTF@cecscsvccossc 000010
0000000C ACS52123 20534121 20242321 1485 14S $1UL.... 000020
66206C69 61402068 4E754A07 00000620 ....Junk mail f 000030e——— New text added
00000000 00000000 20534121 206D4F72 rom !AS secoeceee 000040
00000000 00000000 00000000 00000000 +sscasserscasses 000050
00000000 00000000 00000000 00000000 «veceecosasosies 000060
00000000 00000000 00000000 00000000 +ceeevecessonsss 000070
00000000 00000000 00000000 00000000 sccovcsesssccsss 000080
00000000 00000000 00000000 00000000 «sevsoces 000090
00000000 00000000 00000000 00000000 «.ccocecscsccsses 0000A0
00000000 00000000 00000000 00000000 +vessscessccesss 000080
00000000 00000000 00000000 00000000 evveccscesscsss 0000CO
00000000 00000000 00000000 00000000 ssscesccsscsssss 000000
00000000 00000000 00000000 00000000 sssscesssssoscss O000EO
00000000 00000000 00000000 00000000 sscovsssssccases 0000FO
00000006 00000000 00000000 00000000 sccscecsscesscss 000100
00000000 00000000 00000000 00000000 +esceosesssasces 000110
00000000 00000000 00000000 00000000 «vcecsecceccecss 000120
00000000 00000000 00000000 00000000 «ooeveccsscosecs 000130
00000000 00000000 00000000 00000000 +scesvssccsceccc 000140
00000000 00000000 00000000 00000000 «sscoscacsscccco 000150
00000006 00000000 00000000 00000000 «+cococessasosse 000140
00000000 00000000 00000000 00000000 «ossecsscacosces 000170
00000000 00000000 00000000 00000000 «cectsscsscascss 000180
00000000 00000000 00000000 00000000 secesessscosssss 000190
00000000 00000000 00000000 00000000 «ccevevrsccovsee O00LAQ
00600000 00000000 00000000 00000000 +essssssssscssss 0001BO
00000000 00000000 00000000 00000000 +cccoescssccsces 0001CO .
00000000 00000000 00000000 00000000 scocesescsccsseo 0001DO
00000000 00000000 00000000 00000000 ccoescosscsecscs 0001ED
00000000 00000000 00000000 00000000 cvsceescscocscss 0001FQ
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WRITING PRIVILEGED CODE

Command Procedure Produced by PATCH

$ TYPE PATCHMAIL.COM
/JOURNAL NEUMAIL.EXE
SE EC
~%X00000001
D /AS
“%X000004634
¢ Jun’

‘K ma’

‘il ¢/
‘rom ‘
‘1AS ¢

EXI

D /8
~X000004634
“X00000007
EXI

]
“%X000005B8
“%X00000013
~X00000634
EXI

1}

EXI

®
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USER-WRITTEN SYSTEM SERVICES

TEST

Your assignment is to develop a number of programs, and
user-written system service, that allow a process to declare
TBIT exception handler. This handler will receive contro
immediately following a TBIT exception, without executing all o
the VMS exception dispatching code.

The TBIT exception (Trace Trap) 1is generated following an
instruction for which the Trace Bit (bit 4) 1is set in th
Processor Status Word (PSW). This bit is often used by debugger
(for single stepping instructions), or for performanc
monitoring/testing.

You will first have to write a dispatcher that can transfe
control to a wuser-written handler following a TBIT exception
This dispatcher will be patterned after the change mode handler
that can be declared using the S$DCLCMH system service. Thes
handlers are entered following .an exception (by the hardware
using vectors in the SCB). They transfer control by looking fo
an address in a fixed location in Pl space, where the address of
- user-declared handler may be stored.

You will then need to write a system service that allows a user t
declare a TBIT handler on a per-process basis. The system servic
will load the handler address in the fixed location in Pl space.

Finally, you will want to write a program that will restore th
default system routine (EXESTBIT) for handling TBIT exceptions.

This exercise has been split into several parts. You should rea
the description of all the parts before starting to solve any o
them. You will probably want to work on some of the parts "out o
order", and use solutions provided by the instructor for som
parts to test other parts you are writing. 1In particular, you ma
want to solve this exercise in the following order:

e Do Part 2 first, which involves writing a system service

e Use Part 5 to build and test the entire application (you ma
need to modify the command procedure somewhat)

e Do Part 3 next, since it is simpler than Part 1
¢ Then do Part 1
e Finally do Part 4

Note that it is quite unlikely that you will be able to complet
all five parts in one day.
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USER-WRITTEN SYSTEM SERVICES

Overview of Control Flow

User Program

Declares T-Bit
handler using
system service
(writes handler
address in Pl loc.)

|
|
|
|
|
|
|
|
| Set T-Bit in PSW
!
I
|
|
I
|
|
|

|
|
|
|
|
|
|
|
I
|
-> | Exception - —---- > |TBIT-=|--+
|
|
|
|
I
|
+

SCB
: tom——— +
Next instruction =-==|-=- > Generates T-Bit | |
HW | P
T-Bit Handler::<-+ | I
coo | Fe————- + |
cee | |
-—— REI ] TBIT Dispatcher |
B e + b e +
‘ P e e —— = o l ® o0 ‘
| ! ces |
| I |
+=-- T-Bit Hand. Addr. <=——=—=—- | JMP @Pl-Loc |
in P1 Loc. I |
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USER-WRiTTEN SYSTEM SERVICES

PART 1 - Loading TBIT Dispatcher (LOADTBIT.MAR)

In order to receive control after a TBIT exception, you first need

to:

Allocate a block of nonpaged pool to store the TBIT dispatcher

Use EXESALONONPAGED

- Assume TBIT dispatcher block type is DYN_K TBIT

Copy the dispatch code to the pool block

The code must be PIC, since it is copied

Any register used by the routine must be saved, and later
restored (perhaps by the user's handler). The supplied
dispatcher does not use any registers.

Special considerations include:

Access mode at which handler entered

The supplied solution enters the handler 1in kernel
mode . It is possible to change access mode (using
REI) to the mode of the caller, but this takes more
time, and introduces considerable complexity (probing
accessibility of stack, so can copy arguments to that
stack, etc.). To help prevent a system security
problem (non-privileged users being able to write and
execute kernel mode code), the system service will
check to make sure the establisher of the TBIT handler
has CMKRNL privilege.

If no handler specified, transfer «control to system
handler, EXESTBIT

Handler address will be specified in fixed location in
Pl space (CTLSGL SITESPEC). That way, separate TBIT
handlers can be declared by each process in the
system.

Transfer <control to the TBIT handler with JMP
instruction

Modify the SCB to point to the dispatch code in the allocated
block for TBIT exceptions
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USER-WRITTEN SYSTEM SERVICES

- SCB address at EXESGL_SCB

- Assume TBIT offset is SCB_L_TBIT

In addition, it is necessary to test for the presence of XDELTA
(since XDELTA uses the TBIT entry in the SCB). 1If XDELTA is
present, you do not want to load your dispatcher. 1In such a case,
exit the program and indicate that XDELTA is present.

e To test for the presence of XDELTA, examine the RPBSV_DEBUG
bit in the RPBSL BOOTRS offset in the Restart Parameter Block.
When set, XDELTA is present.

¢ EXESGL_RPB contains the address of the RPB.

Since you later want to be able to restore the SCB, and deallocate
the block of nonpaged pool containing the dispatcher, store the
address of the  block 1in EXESGL SITESPEC. Before wusing this
location, however, test to make sSure it is not being used (i.e.,
it contains a #). If it is being used, exit the program.

e Note that in order to synchronize access to the
EXESGL_SITESPEC 1location, you must execute at IPL SYNCH from
the time you first test the 1location, to the time it is
modified.

The file TBITDEF.MAR contains several macros that may be of use to
you, including:

_TBITDEF Defines offsets in TBIT dispatcher block:
TBIT W_SIZE for size of block
TBIT B_TYPE for type of block
TBIT B CODE code is loaded beginning here

TBIT_L_HANDLER address of new TBIT dispatcher
(used for consistency checks)

_SCBDEF Defines offset of TBIT vector (SCB_L TBIT) in
SCB.
_DYNDEF Defines type code for TBIT dispatcher block

(DYN_K_TBIT).

The file TBITMSG.MSG defines some specific error codes that you
may wish to report:

TBIT__ VECINUSE Site specific longword already in use
TBIT__ INSFMEM Nonpaged pool allocation failed

TBIT__ XDELTA Dispatcher cannot be installed in
system with XDELTA
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USER-WRITTEN SYSTEM SERVICES

LOADTBIT Program Solution (Page 1 of 5)

Croate nes path

0000
0000
0000
0000
0000
60660
0000
0060
0000
00060
0000
0000
0000
0600
0600
0000
6000
0660
9006
8006
6600
6000
06060
0600
6600
0060
6000
6600
0000
6000
60060
6000
0600
0000
6000
006060
eoo0
0000
0000
0000
0000
0000
000
0000
c000
o000
0000
0000
0000
0000
0009
0000

- bt s Bt
BWNHODIBAIRNE UN

15

to 7817 handler

@0 a8 €0 90 o0 w0 B8 88 G0 G0 30 TS s B3 46 8O 60 0O 0 G4 S¢ 00 S5 UE GO ©4 T4 A6 WO 48 & €9 96 ©8 ©F I €5 I8 95 06 GO

L X4

otitle loadtbit
cident *V0@2%

Facilitys

14~NAY-1982 18222343 VAX-11 Macro Y03-00
16-MAY-1982 18305230

ORKSCMUIINIEKS.SYSPRG.USSII

LOAQTBIT. NAR

Crezste new path te TBIT handler

This code is dynamically patched into the running cxscutive.
It introduces 3 nes dispatch method to handle TB8IT exceptions,
sinilar to the method used to handle CHNS, CHMRU, and
conpatibility mode exceptions.

This program is designed to provide an environment for the
user-gritten system service USSOCLTBIT, also included as 3 part

of this example.

Environment:

This program aust execute in kernel mode in order to srite
protected locations. IPL is raised to 7 (SYNCK) te synchronize
access to the site specific location EXESGL_SITESPEC,

Aotﬁorﬁ
Larry Kensh
Creation Dates
19 Way 1980
Revisionss

27 Kar. 1982

12 June 1980

Include Files:

<dyndet
sipldet
spsldef
srpbdef
«SChdef
<thitdet

32

Vik Muiznieks

Removed patch to EXESRUNDWN
Added synchronization for EXESGL_SITESPEC

Have rnes exception service routine execute

in kernel mode,

idefine
{define
tdefine
idefine
sdefine

simplifying stack problens

type field identifier

ipl constants

fields in PSL

offsets into Restart Param
systom control block offse

tthis macro is defined especially
3 the set of programs in this exam



USER-WRITTEN SYSTEM SERVICES

LOADTBIT Program Solution (Page 2 of 5)

Create new path to T8IT handler 14~MAY~1982 18322343 VAX~11 Macro V03-00 Page 2
3dd fast dispstch method 14=MAY=1982 18:05330 WORK:CMUIZNIERS.SYSPRG.USSILOADTBI(1)

0000 54 -subtitle add fast dispatch method

0000 $S

0000 56 iee

0000 ST 3

0000 $8 ¢ Functional ODescription?

0000 59 3

0000 60 The kernel mode procedure beginning at label 10$ allocates

0000 61 3 a block of nonpaged pool and copies the new dispatcher for

0000 62 ¢ TB8IT exceptions to that block. The last instruction of the nes

0000 63 2 dispatcher i3 a JNP to the normal dispatcher so that continuity

0000 66 3 is established.

0000 65 3

0000 66 3 If no dedbugger support mas selected at initialization time,

0000 67 ¢ the address of the new dispatcher is simply meved into the

0000 68 ¢ TBIT vector in the system control block.

0060 €9 ¢

0000 10 If debugger suppert sas selected, then XDELTA has already

6000 2 S intercepted the system control bleck vector. This dispatcher

0000 72 3 could steal the SCB vector contents and JNP to XDELTA as its

0000 T3 3 last instruction but that hisarachy (first this, then XDELTA,

0000 T4 3 and finally the normal dispatch path) is out of order. Since

0000 1% 3 this nee dispatch path exists on 3 per process basis, it should

0000 16 3 execute after XDELTA executes. However, due to the difficulty

0000 R in patching XDELTA with its PC relative references to EXESTBIT,

0000 78 3 this program does nothing (except indicate an error) shen

0000 T9 : XOELTA is included in the systes.

0000 80

0000 81 : Implicit Output:

00060 22 .

0000 .3 1. A block of pool is allocated and a nes TBIT exception

0000 84 3 dispatcher is loaded into the dlock of pool.

000 s

6000 6 3 2. The nes dispatcher is plugged into the executive by modifying

0o00C 97 the TBIT vector in the SC8 if no XODELTA support was included

0000 88 3

0000 89 ¢ Completion Codes?

0000 90

0000 91 R0 los bit set => success

0000 92 ¢

0000 93 SSS_NCRMAL Normal Successful Completion

0900 96 3

0000 95 3 RO low bit clear => failure

0900 96 3

0000 97 TEIT__YECINUSE The site specific longwerd is already being used

6000 98

0000 99 3 TEIT__INSFMEM Insufficient dynamic memory is available. (This

0000 100 @ status is only returned {f the current process

0000 101 has disabled resource wait mode.)

0900 102

6000 102 ¢ T8IT__XODELTA The system included XDELTA at initialization

0000 104 3 time. This program does nothing in this case.

0000 108

0000 106 ==
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USER-WRITTEN SYSTEM SERVICES

LOADTBIT Program Solution (Page 3 of 5)

QAQTBIT Create new path te TBIT handler 16=RAV=1982 18222243 VAX=-11 Macre V03~-00
02 add fast dispatch method 16=KAY-1982 182805230 VWORKICMUIINIEKS.SYSPRG.USS3
606006000 ies -psect nonshared_data piconoexeslong
0000 169
00006029° 6000 110 r2nge: J2ddress lock_begin
6000600C3° G004 111 c2ddreoss lock_end
0008 112
06000000 133 pseet thit_code picoshrynosrt
0000 1146
0600 0000 115% <0ntPy begin,0
00062 116 sewkrni_se -
0062 117 routins=3i0s
04 0011 118 ret
go12 119
003C 0012 120 10s: «mord ~n¢r2ir3,récrsd isave volatile registers
. 0014 121 $lkewset_ s inadrsrange tlock pages in working set
g1 S0 €8 0029 122 blhs rlslock begin {continue on success
6e 0028 123 rot
06029 12¢ leck_begin:
0029 128 setipl 6ipls_synch tsynchronize access tc sitespec
00000060 °GF s o002¢C 126 tstl g”exesgl_sitespec isee if site specific pointer
0632 127 3 is already being used
sC 12 0032 128 breaqu inuse . terror if already loaded
0034 129
51 00000000 °GF 80 003¢ 130 novl gexesgl_rpbert iget address of restart parameter
55 30 A} 0o 0038 131 movl robsl_bootrS(ri)d rS ir5 contains bootstrap flags
58 SS 01 EC 003F 132 bhs ¢rpbtv_debugorSoxdelts (de nothing if XDELTA inmcluded
0043 133
1 00G0003 E°8F 00 0043 136 mevl #<¢Chandler_ceond-handler_staridei2d,rl $size of block incluc
0044 138 $ 12 byte header
00000000°GE 16 0044 136 3sb 9*exesalononpaged
§3 S0 E9 0o0SO 137 blhe r0,nopool .
- 00000000°GF 52 00 0053 138 movl r2.g%exesgl_sitespec {save address of block for progras
00SA 139 ? that unloads this dispatcher
7€ 0C A2 9€ 00Sa 140 sovab thit_b_code(r2),~(sp) isave address of beginning of code
04 856 00SE 161 puskhe $4ndr2> : and address of beginning of bloc
82 7C 0060 162 elrg (r2)e jclear cut first 8 bytes of header
82 51 80 0062 143 nove rlelr2ie ssave size of block for deallocati
82 7% 8F 98 0045 146 novzbe ¢dyn_k_tbit,(r2je istore block type and clear spare
0069 165 g
0069 166 3 +r2 now points to the portion of the block that is <o be losded with
0669 167 ¢ the nes dispatch code. The 2ddress of the beginning of the block
0069 148 ¢ and the address of the portion of the block shere the code is to be
0069 149 ¢ loasded are stored on the stack. No other register contents need to be
0069 150 ;: saved scross the MOVC3 instruction.
6069 151
62 00000081 °€EF 0012°8F 28 00669 152 maove3l #<handler_end~handler_startdhandler_start,(r2)
ac 84 0073 153 poor onlrd.rid> ;restore address of beginning of
0075 156 : irto r2 and address of code int:
S1 00000000 °GF 00 007S 155 LI T2 goexesgl _scberl tothersise, sinply modify SCB vec
28 Al 00¢0°C3 9t 007C 1854 mevab tbit-handler_start(r3),schb_1_tbit(rl) :load address of ne:
0082 187 ? dispatcher inteo SCB
62 0000°C3 SE 0082 158 movab thit=handler_start(r3),thit_1l_handler(r2) : and also save
0087 159 ¢ of the header longsmords in the
oos? 1¢0 setipl ¢0O isafe to allow process deletion n
S0 0000°3F 3C 0082 161 movzel €&ss$_hormal,ro sindicate success
04 008" 162 ret
00990 163
0090 164 inuse? tsite specific longword is alread
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USER-WRITTEN SYSTEM SERVICES

LOADTBIT Program Solution (Page 4 of 5)

Create new path to TSIT handler 14=-MAY-1982 18222:43 VAX=-11 Macro VO03-00 Page 4
add fast dispatch method 16=4AY-1982 18:05:30 WORKICMUIINIEKS.SYSPRG.USSILOADTBI(1)
000003C0°8F 80 0090 16S movl etbit__vecinuso,rd
0097 166 setipl 80
6¢ 00942 167 ret
6099 168
00000000°23F 00 0098 169 xdelta: movl ftbit__xdeltaord $XDELTA sas included at bootstrap time.
00a2 1790 setipl 190
04 00aS 171 ret ipass dack failure code
0046 172
0048 173 nepool: tinsufficient nonpaged pool space
00AS 174 setipl &0
00000000°3F c0  004A3 178 movl ttbit__insfmen,r0
04 0080 176 ret
ooa1 177
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0000606C0°GF
0z
9€E

8€
00000000°GF

USER-WRITTEN SYSTEM SERVICES

LOADTBIT Program Solution (Page S of 5)

Create nes path to TSIT handler

14-MAY=-1982 18322343 VAX-11 Macro Y03-00

dispatch code for TBIT exceptions 146=RAY=-1982 18:05:30 WORKSCMUIINIEKS.SYSPRG.USSII
0081 179 «sbttl dispateh code for TBIT exceptions
6ost 180
oo2l 181 tee
[.1-1.3% 182 @
0081 183 3 Functional Deseription:
oos? 184 3
L1139 185 ¢ This code is designed to be the first code that executes following
gos1 186 3 3 TBIT exception (if Ro XDELTA). It checks shether a special TBIY
oosil 187 3 handler has been declared by the process and, if so, dispatches te
0081 188 3 that dispatcher with only the exception PC and PSL on the stack.
0081 189 3
0081 190 3 This design is closely modeled on the existing rapid dispatchers
0081 191 ¢ for change mode and compatibility mode exceptions. Such dispatcher:
[1:1:3) 192 3 can be accessed quickly without the overhead of searching for
6081 193 ¢ addresses of condition handlers in exception vectors and in call fs
0081 194 3 Handlers accessed with thiz method are not procedures and can only
[1.]:3} 195 ¢ be written in 2 language that allows JS8 like linkage.
(1133 196 3
6081 197 3 The method of gotting this dispatch scheme into the systes imposes
aoei 198 severzl constraints on this code.
L]} 199 ¢
[11-3) 200 1. The code must be position independent since it is simply
6081 201 coplied inte ronpaged pool wsith ne attempt at dynamic relocatior
6081 202 ¢
0081 203 2. ARy reogisters used by this routine must first be saved.
0081 266 (Nore {s currently used.) In addition.
(1] 38 208 ¢ stack usage must be eztched carefullyo
0083 206 .
00B1 207 : 3. The initizl design of this dispatch method transfers control
0081 208 to the user specificd dispatcher in kernel mode. One improvemer
1.1} 209 3 which would slow up the dispatching and add stack concerns,
0081 216 3 weuld be to change to the access mode in which the TBIT
[-1:1.3 211 ¢ exception occurred.
[ 1] 33 212 3
0081 213 (o=
go8i 2146 .
0061 215 handler_starts taddress of beginning of block of ¢
0681 216 ? that is loasded intec nonpaged pool
costl 217
0081 218 tbie: taddress of thit handler
00 0681 219 pushi Ghetlsgl_sitespec sstore contents on stack
13 oo87 220 beql 108 31t empty, no dispatcher
17 0089 221 ne aCsple itransfer to user written dispatche
ooss 222
0s ooBs 223 1082 tstl (sp)e iclean stack
17 0080 224 Jmp goexes tbhit tand transfer to VNS TBIT exceptior
00€3 228
gocs3 226 handlor_end: iend of code that is being loaded
00C3 227 ¢ inte nonpaged poosl
00C3 228 lock _ends?
00C3 229
00C3 230 «ond begin
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USER-WRITTEN SYSTEM SERVICES

TBITDEF.MAR File

TEITODEF.MAR
This file contains all symbolic definitions for the fast TSIT
exception dispatcher.

1. The _tditde? wmacrs is included in the loader and unloader
programe te define the offsets into the thit block.

2. The _scbde? and _dyndef msacros are also included in doth
the loader 3nd unloader programs.

m2cre _dyndef tdefine type field identifier
dyn_k_tbig & 4X80 - i tuse largest positive integer

conde _dyndef

oMacro _schbdef sdefine systen control block vectors
scb_l_tbit = 2X28 $T3IT exception

«efdr ~sChdef

omacre _thitdef idefine offsets into tbit block
$defini tbit

sdet thic_Ll_handler taddress of nes TBIT dispatcher
«blkl 1

$det thit_1_spare icurrently not used

«blkl 1

$det thie s _size tsize of allocated block

eblkw 1

sdef thit_Bb_type $code used by SODA et al.

oblkb 1

oblkb 1 Ispare

$det thit_b_code icode is loaded beginning at this poaint

$defond tbit
-endm ~tbitdet
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TBITMSG.MSG File

TBITHSG. 1SC

This file defines specific error messsages for the
TBIT e¢ispatching prograns

otitle tbit_khendlor Alternate TBIT dispatcher

.facility TEXT,1/prefixsTBIT__

-soverity SEVERE

VECINUSE CSite specific longword already in used

INSFHER CNonpaged pool asllocation failedd>

XOELTA CCispatcher cannet be installed in system with XDELTAD
MOKANCLER ¢Site specific longword cont2ins no data block address>
SADHANOLR <Cata in block is inconsistent with LCADTSIT input>
LT
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USER-WRITTEN SYSTEM SERVICES

PART 2 -~ User-Written System Service To Declare TBIT Handler
(TBITDISP.MAR)

In order to incorporate. a system service to declare a TBIT
handler, you will first need to:
1. Copy SYS$EXAMPLES:USSDISP.MAR to your directory.

2. Edit that file to remove the sample system services, the
supplied rundown routine, and the executive mode dispatcher.

3. Add a DEFINE_SERVICE macro for your system service:
e Call it USSDCLTBIT
¢ You want 2 parameters:

- PFirst is address of TBIT handler to be established (or
@ to disable previous handler)

- Second is address of 1longword to receive ©previous
handler address, if any (this parameter is optional)
e Service should execute in kernel mode
4. Include the offset to a RUNDOWN routine in the privileged
library vector
5. Add code for USSDCLTBIT system service:
e Test for CMKRNL privilege, since handler will execute in
kernel mode (unless in Part 1 your dispatcher changed

access mode) .

e Could test for presence of TBIT dispatcher loaded in Part
1.

- Not really necessary since VMS does not use
CTLSGL_SITESPEC location.

- However, TBIT handler declared will never be entered
for a TBIT exception until program from Part 1 is run
to establish TBIT dispatcher.

e If user requested address of previous handler, make sure
user can write to the address specified.
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6.

Add

USER-WRITTEN SYSTEM SERVICES

Copy address of handler being declared to  location
CTLSGL_SITESPEC.

code for RUNDOWN routine

Routine entered at image rundown time (with JSB
instruction)

Executes in kernel mode

Should clear CTLSGL_SITESPEC location, so next image not
effected by handler declared in previous image

Should exit with RSB instruction

49



Declare TBIT Mandler

00000000
00000000

USER-WRITTEN SYSTEM SERVICES

TBITDISP.MAR File (Page 1 of &)

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0009
0000
0000
0000
0000
0000
00060
0000
0000
0000
0000
0000
0060
0000
0000
0000
00060
0000
0003
0000
0000
0000
0060
(111
sogo
0000
0000
0000
0000
0000
0000
0000
0coc
0000
0000
0000
0000
LLLL)
0000
0000
8900
0000
0000
0000
0000
0000

DO NP> WwN»

14=MAY=1982 18522:56 VAX-11 Macro Y03-00 Page 1
146=MAY=-1982 17354352 VWORK:CMUIZNIEKS.SYSPRG.USSITBITOISCL)

H TSITOISP,MAR
:
H This file contains both an edited user—sritten system service
H dispatcher (from SYSSEXANPLESIUSSOISP.MAR) and the systenm
H service code itself for the load TS8IT dispatcher system service.
H
H Macro Definitions
H QEFINE _SERVICE - A macro to make the sppropriate entries in several
H different PSECTs required to define an EXEC or KERNEL
H mode service. These include the transfer vector,
H the case table for dispatching, and » table containing
H the number of reaquired arguments.
H
H DEFINE_SERVICE NameoNunber_of_Arguments,Mode
H
«MACRG OEFINE_SERVICE,NAMNE,NARGS0,MODE=KERNEL
«PSECY SSSTRANSFER_VECTOR,PAGE,NOWRT,EXE,PIC
+RLIGN QuAD : Align entry points for speed and style
<TRANSFER NAME ? Define name as universal symbol for entry
«MASK NANE ? Use entry mask defined in main routine
«1IF IDON MODE,KERNEL
CHMK BCXCODE_BSASE-KERNEL_COUNTER> : Change to kernel mode and execute
RET $ Return .
KEAINEL _COUNTERKERNEL_COUNTER+1 ; Advancs counter
«PSECY KEPNEL_NARGyBYTE,NOWRYEXE,PIC
«BYTE NARG s Define number of reguired argusents
«PSECT USER_KERNEL_DISP1,8YTE,NOMRT,EXE,PIC
«¥AR0 24NANE-KCASE _BASE ? Make entey in kernel mode CASE table
«IFP
CHNE SCECORE_BASE+EXEC_COUNTERY> ; Change to executive mode and execute
RET 3 Return
EXEC_COUNTER=EXEC_COUNTERe1 : Advance counter
«PSECT EXEC_NARG,OYTE,NOWRT,EXE,PIC
+BYTE NARG t Define number of required arguments
+PSECT USER_EXEC_OISP1,BYTE,NOWRT,EXE,PIC :
«MQRD 24NAME~ECASE_RASE ? Make entry in exec mode CASE table
+ENRDC H
«ENDM OEFINE_SERVICE H
H Equated Symbols
$PHODEF ¢ Define process header offsets
$PLVODEF : Define PLY offsets and values
$PROEF $ Define processor register nuabers
H Initialize counters for change mode dispatching codes
KEANEL _COUMTER=O ? Kernel code counter
EXEC_COUNTER=Q ! €xec code counter
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TBITDISP.MAR File (Page 2 of 6)

3SOCLTBIY Oeclare TBIT Mandler 14-MAY=-1962 18322256 VAX=11 Macrec V03-00
32 14=-KAYV-1982 §17:54:52 VORKSCMUIZNIEKS.SYSPRG.USSIY
6000 $9 ¢
0000 $9 3 Osa Storage
6000 60 3
00000500 (2% oPSECT KERNEL_NARG,S8YTE NOWRY,EXE,PIC
0000 62 KERNEL _NARG: : Base of byte table containing the
6060 63 ¢ number of required arguments.
60000000 86 <PSECT EXEC_KARG,BYTE,NOWRT,EXE,PIC
0000 €S EXEC_NARG: s 83s¢ of byte able containing the
0000 é6 ¢ number of required arguments.
0000 67
0006 (1]
008¢ 69 DEFINE_SERVICE USSOCLTBIT,2,KERNEL $ Declare TBIT systen seorvi
00382 70
0002 k3 S
0002 72 : The base values used to generate the dispatching codes should be negative
2002 73 : user sorvices and must be chosen to avoid overlap with any other privileg
0002 74 : shareable images that sill be used concurrently. Their definition is
0002 7S : deferred to this point in the assembly to cause their use in the precedin
0002 76 : macro calls to be forward references that guarantee the size of the chang
eo002 77 : mode instructions to be four bytes. This satisfies an assumption that i1
0002 78 ¢ made by for services that have to wait and be retried. The PC for retryi
0002 79 : the change mode instruction that invokes the service is assumed to be & b
0002 80 : less than that saved in the change mode exception frame. O0f course, the
0002 81 : service routine determines shether this is possidle.
0002 82
FEEFFEOC 0002 83 KRCODE_BASE==500 $ Brse CHMR code value for these s«
FFFFFEQC 0002 86 ECODE_SASE=-500 ¢ Base CHME code value for these se
0002 85 ¢
6002 a8 3 '
00000000 87 oPSECY USER_SERVICES,PAGE,VEC,PIC,NOURT,EXE
0000 s
06000061 0000 89 <LONG PLYSC_TYP_CMCD $ Set type of vector to change mods
0606000600° 0004 90 «LONG SYSSK_VERSION ? Identify systewm version
0000060S° 0008 91 «L.ONG KERNEL _DISPATCH=, ? Offset to kernel mode dispatcher
00800006 000C 92 +LONG -] T Offset to executive mode dispatech
06000626° 0016 93 +LONG RUND O N=. : Offset to RUNDOWN routine
00000660 00614 94 <L ONG ] ¢ Reserved.
00600006 0018 9s <LONG 0 : Ne R®S dispatcher
066060060 001C 96 «LONG 0 : Address check - PIC image
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50 0000°8F

$0 0000°8F

$1 0iFs CO
. #8

o1 51

F3

s1 0000°CFél
S1 00000006 9Fs1

01F&4°CF40 6C

01
50

00 FEQC 8F

USER-WRITTEN SYSTEM SERVICES

TBITDISP.MAR File (Page 3 of 6)

Declare TBIT Handler
Kernel Mode Oispatcher

0020
0020
0020
Qo020
0020
00290
0020
0020
0020
0020
0020
0020
0020
0020
6020
0020
0020
6020
00000000
0000
3c 0000
06 000S
0006
3C 0005
06 0008
05 000C
0000
0000
98 0000
19 0012
81 0014
1€ 0017
0019
0019
0019
0019
0019
9a 0019
0E 001F
0027
91 0020
1F 0033
AF 003S
0037
0037
0037
0038
co3s
0038
0039
0038
0038
00000000
0s 0000
ogo1t
0001
0%c1

98

"
100
101
102
103
104
108
106
107
108
109
110
11!
112
113
114
115
1146
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
123
134
125
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
182
183
154

«SBTTL

L4

*
Input Paramete

“s @9 45 05 w8 S0 eu oo @0 W0 90 9O @0 o0 w0 ob e

+PSECT
KACCVIO:
movIuL
RET
RINSFARGS
MOVZWL
RET
KNOTME: RSB

KERNEL_DISPATCM:
nOoVAS
LSS
(4.4
SGEQU

@0 oo o8 o2 oo

14-MAY-1982 18222356 VAX=11 Macro V03-00 Page 3
16=MAY-1982 17254252 WORKICHUIINIEXKS.SYSPRG.USSITBITOISCL)

Kernel Mode Dispatcher

rss

(SP) = Return address Lif bad change mede value
R0 <« Change mode argument valueo

Ré <« Current PCB Addressc: (Therefore R4 must be specified in all

register save masks for kernel routines.)

AP = Argument pointer existing shen the change
mode instruction was executed.

FP < Address of ainimal call frame to exit
the change mode dispatcher and return to
the original mode.

USER_KERNEL_DISPO.BYTE,NOWRT,EXE,PIC

Kernel access violation

°
#8SS8_ACCYIO,RO ? Set access violation status code
¢ and return
. 3 Kernel insufficient arguments.
2SSS_INSFARG,,RO ? Set status code and
: return
$ RSB to forward request
B : Entry to dispatcher
WA-KCODE_BASECRO),R1 : Normalize dispatch code value
KNQTME 3 Sranch if code value too los
R1,8KERNEL _COUNTER s Check high limit
KNOTHE : Sranch 1f out of range

The dispatch code has nowm been verified as being handled by this dispatcher,
now the srgument 1ist #ill be probed and the required number of arguments

verified. .
MOVIBL WAKERNEL_NARGIRIJHNRY ¢ Get required argument count
novaL SATRL IR : Compute byte count including arg count
IFNORD R1,(AP),KACCVIO : Sranch if arglist not readabdle
Cues CAP) yWACKERNEL _NARG~-KCODE_BASEXCRO) ; Check for required number
BLSSU KINSFARG ¢ of arguments
CASEV RO~ $ Case on change mode
- $ argument value
SKCODE_BASE,~- : Sase value
SCRERNEL_COUNTER-1D> $ Linit value (number of entries)
KCASE_BASE: ¢ Case table base address for ODEFINE_SERVICE
H Case table entries are made in the PSECT USER_KERNEL_DISP1 by
H invocations of the DEFINE_SERVICE macro. The three PSECTS,
H USER_KERNEL_DISPO,1,2 will be abutted in lexical order at link-time.
+PSECT USER_KERNEL_DISP2,3YTE,NOWRT,EXE,PIC
RSB ¢ Return to reject out of
¢ range value
+title wussdcltbit Declare TBIT Handler
.ident *vO2°
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SSOCLTBIT
02

Qeclare TBIT Mandler
Kernel Mode Dispatcher

60000004
80000008

USER-WRITTEN SYSTEM SERVICES

TBITDISP.MAR File (Page 4 of 6)

0001
8001
0001
0001
0001
0001
0601
06001
0001
0003
0001
0001
0601
8001
0601
0001
0001
0001
0601
[1-1-B
6001
0001
0601
0001
6001
6601
0001
(-1}
6001
6001
0001
0501
0601
o001
0001
00013
9001
0001
6001
0001
0001
0001
0601
0001
0001
0001
0001
0001
0001

15%
156
157
158
159
160
161
162
163
164
165
165
167
168
169
176
17
172
173
174
17s
176
177
178
179
130
181
152
183
184
185
186
187
188
189
190
191
192
191
194
199
196

197

198
199
260
201
202
203

14-MAY~1982 183222356 VAX-11 NMasero V03-00
16~MAY-1982 17356352 WORKICKUIINIEKS-SYSPRG.USS)

L 2
*

Facility:
This procedure allows 3 privileged process to declarc » 7BIT
handler that is accessed aquickly, bypassing the usual VMS
exception dispatech mechanism. The procedure can either
be called through the SYSSCHKRNL system service orf installed
3% 3 user written system service.
fnvironuout:
Kernel mode procedure that alters the CTLSGL_SITESPEC location.
Author?
Larry Kenah
Creation Date:
¢ Auygust 1980
Revisiong?

Vik Muiznieks 8 Apr 1982

Added RUNCOWN routines and updated privileged libdbrary
vecter

Synchronized access to EXESGL_SITESPEC

Include Files:

36 88 90 90 90 90 6 G0 €0 Ge Ve 68 6 GG V6 6 ©F 9 S0 96 VS €6 U0 4 IS I8 T4 OO 98 90 €O W 40 WO

Sprvde ? idefine privilege bits
$Spebdef {define offsets into PCB

Argument List Offset Definitions

s oo oo

addres = & iAddress of new TBIT handler
prvhnd = 8 iAddress of longsord to receive
: old handler address
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USER-WRITTEN SYSTEM SERVICES

TBITDISP.MAR File (Page 5 of 6)

Declare TEIT Handler 14-MAY-1982 18322:56 VAX~-11 Macro V03-00 Page s
Osclare T8IT Handler 14=MAY-1982 17354352 VWORKICMUTINIEKS.SYSPRG.USSITBITOISC1)
0001 205 «subtitle Declare TBIT Handler
0001 206
0001 207 3+
0001 208 : This procedure alloss a process to specify a TBIT handler that will
0001 209 ¢ imnediately receive control shen a TBIT exception occurs, bypassing
0001 210 ¢ the normal VNS exception dispatching mechanisam.
0001 211 ¢ '
0001 212 ¢ Yo avoid some tricky stack problems, the initial implementation of this
00012 213 ¢ service executes in kernel mode. For this reason, the procedure can
0001 214  either be called Dy mesns of the Change Mode to Kernel system service,
0001 215 3 or the procedure can be made a part of 2 privileged shareable image,
0001 216 ¢ accessed 38 2 user oritten system service.
0001 217 3
0001 218 ¢ Input Parameters:
[ 1.1 3] 219 ¢
8001 220 3 addres(ap) Address of handler that is being declared
0001 221 3
0001 222 3 ervhndCap) Address of longuwerd that will receive the
000t 223 3 address of 2 previous handler, 1f one existed.
0001 226 3
0001 225 3 Implicit Input:
0001 226 3
0001 227 ré PC8 address- of callor
0001 228 3
0001 229 etlsgl_sitespec Location in shich to store handler address.
0001 230 The syembol is defined (and unused) by VNS,
0001 231
o001 232 Nete that this procedure does net test shether the fast TRIT
0001 233 3 - dispatcher has bDeen installed. Such & test could easily be added
0001 234 te this service.
0001 23S
0001 236 ¢ No harm {3 done if the Pl space location is loaded without
0001 237 ¢ the dispatcher being installed because VNS does not use
0001 238 3 the Pl space location in question. MHosever, the TBIT handler
0001 239 declared eith this procedure uill never be called until the TBIT
0001 240 dispatcher is installed.
0001 241 3 .
0001 242 ¢ Implicit Output:
0001 243 3 .
0001 244 3 ctlsgl_sitespec is loaded with the address of the new handler.
0001 248 3
0001 246 7 Status Codes:
0001 247 3
0001 248 ¢ R0 los bit set implies success.
0001 249 ¢
0001 250 ¢ RO low bit clear implies an error.
0001 251 3
0001 282 SSs_ACCvVIC Previous handler address cannot be
0001 2%3 eritten by caller®s access mode
0001 254
0001 255 ¢ SSS_NCPRIY The caller does not have CMKRNL privilege
0001 256 :-
0001 287
00000000 253 <psect 1thit_code picsshrynoert
0000 259
06iC 0000 260 sentry ussdcltbit,*sdr2,r3,réd>
0002 261
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SSDCLTBIT
32

$1 08 AC

oc
61 00000660 °GF

06000006 °GF 66 2C
50 0000 °8F

50

0060°8F

$6 0000°8F

600000006°GE

declare T8IY MHandler
Oeclare TEIT Handler

1]
13

BG
cs
3c
04

3C
0%

3C
06

B
85

USER-WRITTEN SYSTEM SERVICES

TBITDISP.MAR File (Page 6 of 6)

16=MAV=-1982 18322256
16=nAV=-1982 17354352 WORKSCNUIINIEKS.SYSPRG.USS]

YAX~11 Macro V03-00

tdoes caller have CMXENL privilege
tget previous handler address

30K, so write old contents

and store new handler addre

icaller does not have CMKRNL

iprevious handler address inaeeeis

clo2r handler address for next i
return to rundosn code

0002 262 itnpriv cakrnl,nopriv

0007 263 movl prvhnd(ap),.rl

0008 264 beqgl 108 sskip if none

0000 268 ifnosrt #4,(ridsaccvic 3is it accessible?
0013 265 movl Goctlsgl_sitespeco(rl)

0014 267 108: movl addres(aplsGoctlisgl_sitespec 3

0022 268 s0vzel ¢€ss$_normal,r0 sindicate success

0027 269 ret iand return

0028 270

g028 271 nepriv:e

0028 272 movzel fsss_nopriv,rd

0020 273 ret

002€ 274

Q02€ 27135 accvio:

002E 276 movzel #ss8_sccvio,ro

0033 277 ret

0034 218

0036 279 ¢ This entry point is called at image rundown time, by the rundown
003¢ 280 ¢ codeo in KERMEL mode. Control is transforred vis JS8.
603¢ 2831 ¢

0034 282 3 The routine clears the location containing the TSIT handler
6034 283 ¢ 3ddress, so the next image can start ®"fresh®,

6036 284

0036 285 RUNDGMNZ ¢ Entered via JSB

0034 286 clrl GActisgl_sitespec H

0032 287 rsb H

6038 288 cenrd
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USER-WRITTEN SYSTEM SERVICES

PART 3 - Uhloading TBIT Handler And Restoring SCB
(REMOVTBIT.MAR)
This program needs to perform the following operations:
1. 1Include the _DYNDEF and _SCBDEF macros discussed in Part 1.
2. Test that the loader program has been run:
e Avoid synchronization problems by running at IPL SYNCH
e Examine EXESGL_SITESPEC to find TBIT dispatcher address
e Check type field of TBIT block for consistency. Should
find DYN_K_TBIT. ’
3. Restore SCB to original state
e Use EXESGL_SCB as SCB base address
e Use SCB_L TBIT as offset to TBIT vector

e Replace TBIT vector with address of EXESTBIT

4., Deallocate TBIT dispaﬁcher block
5. Clear EXESGL_SITESPEC

You may want to wuse the following messages defined in the
TBITMSG.MSG file:

TBIT__NOHANDLER Site specific longword contains no data
block address

TBIT__BADHANDLR Data in block is inconsistent with
LOADTBIT input
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USER-WRITTEN SYSTEM SERVICES

REMOVTBIT.MAR File (Page 1 of 3)

SMOVE_TBIY Remove special TBIT exception handler 14-KAV-1982 18222350 VAX~11 Nscroe VG3-00

32 27=-NAR=1982 17210213 VWORKSCMUIINIEKS.SYSPRG.U!
0000 13 REMOVTSIT MAR
0000 2 ’
0000 3 stitle remove_tbit Remeve special TBIT exception handler
0000 6 cdident °V02°
6000 s
0000 © 6 §
0000 T see
0000 8 3
0000 9 ¢ Facility:®
0000 16 3
0000 11 3 This program unloads the special TBIT exception handler that was
00600 12 3 loaded by the LBADYBIT progras.
0000 13 3
0000 14 3 Environment:
0600 15 3
0600 16 ¢ This program must exccute in kernel mode in order to srite
0600 17 3 protected locations.
00600 18 3
0000 19 3
(-1.1-].] 20 3 Authors
0060 21
0000 22 3 Larry Kenzh
0660 23 3
1114 24 ¢ Creatior Oates
0060 28 3
6000 26 ¢ 19 Mey 1986
0600 27 3
0060 28 ;
0go00 29 i Roevisionss
6060 30 3
0000 31 3 Vik Nuiznieks 27-Nay~-1982
0000 32
8000 33 3 Remove patches to SYSRUNOUN
0600 36 3 Add synchronization for EXESGL_SITESPEC
0000 35 3
6000 36 o=
6000 37 3
0600 3% ¢ 1Include Files:
0000 39 ¢
0000 40
Gooo 41 <dyndef sdefine type fleld identifier
0000 42 Sipldet tdefine ipl constants
0000 43 srobdet tdefine offsets into Restart Par
0000 46 ~Scbde f tdefine systewm control block af+
00600 A4S -tbitdef $this macro is defined especiall
0000 46 { the set of programs in this ex
0000 47
0000 48 3
0000 49 3 Local Symbols:
0000 $0 ¢
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52

Remove special T8IT exception handler
Remove special T3IT dispatcher

USER-WRITTEN SYSTEM SERVICES

REMOVTBIT.MAR File (Page 2 of 3)

0000
0000
0000
0000
0000
0000
0000
0000
o000
0000
(1.1.1.]
00060
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0600
0000
0000
0000
0000
0600
0000
0000
0000
0000
0000
0000
0000
0000

00000029° 0000
0000007F° 0004

or Se&

00000000°GF
34

0008
00000000
0000

0000 0000
0902

0002

94 0011
0012

003C 0012
0014

€8 0025
04 0028
0029

0029

0o02¢C

00 o002C
13 0033

52
53
56
$S
56
s7
58
59
60
61
62
63
64
[1]
66
&7
68
69
10
"
T2
T3
T4

107
108

14-MAY-1982 18:22:50 VAX~-11 Macro V03-00 Page 2
27-MAR-1982 17310213 WORKICMUIINIEKS.SYSPRG.USSIRENOVTE(CL)

+subtitle Remove special TSIT dispatcher

*
*

Functional ODescription

Completion Codes:

RO los bit set s> success

RO loe bit clear => failure

6 @6 90 05 €0 wo @0 o8 90 B8 00 Gs S0 GO G0 G0 €4 TO €6 €6 TF 40 o 4 04 9o OF 0 ©0 €4 of ¢ e¢

The kernel mode procedure beginning at address 108 locates the
address of the nes dispatcher, perforss a consistency check, and
reomoves the handler from the systen.

1. The SCB entry for the TBIT exception is restored to
its original contents,; the address of the routine EXESTBIT,

2« The block of nonpaged pool that held the dispatcher and
. other information is deallocated.

SSS_NORMAL Normal Successful Campletion

TESIT__NOHANOLER There is no handler currently in the systes.
This error occurs if the site specific longeord
contains a zero.

TBIT__BADMANODLR The data block pointed to by EXESGL_SITESPEC
contains an i{nconsistency. This is either the
erong value in the type field, or a
handler address that does not agree with the
the contents of the SC8 vector.

«psect nonshared_datas pic,noexe,long

rangel .address lock_begin

isave volatile registers
ilock pages in smorking set
icontinue on success

iprevent process deletion in the middle
isynchronize access to EXESGL_SITESPEC
iget address of tbit block.

saddress lock_end
.psect <thit_code picyshr,nowrt
sentry remove_tbhit,0
$emkrnl_s -
routinsios
ret
1082 +sord Anlr2or3sré,rs>
$lkuset_s inadersrange
blbs rOslock_begin
reot
lock_begin:
setipl #ipls_synch
movl g*enesgl_sitespec,r
beqal nohandler
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USER-WRITTEN SYSTEM SERVICES

REMOVTBIT.MAR File (Page 3 of 3)

REMOVE_T8IT Remove special T3IT exception handler 14-MAV-1982 18522250 VAX-11 Macro V03-00
102 Remove special TRIT dispatcher 27=4AR-1982 17210213 KORKSICMUIINIEKS.SYSPRG.USS
7% 8F 0A A2 91 0038 109 crpbd thit_b_typelr2dofdyn_k_tbit :Correct type?
3s 12 003 110 breau inconsistent
.5 00000000 °GF 00 003C 111 movl Q% exesgl _scbori sget SCB address
62 28 A% 01 0043 112 empl seb_1_1bitCrl)otbit_1_handler(r2) laro handler addresses
2e 12 0067 113 bneaqu incensistent
0049 116
0049 115 ¢ Consistency checks have succeeded. Now resoveo the handler from the sys
0069 116
28 A} 00000000°GF DE 0049 117 noval gtexestbit,schb _1_tbitlrl) Single instruction requires
0051 118 ¢ ne synchronization.
- 52 00 0051 119 movl r2yrd ‘get tbit block address for
0054 120 i deallocation routine
06000000 °GF 16 C00Ss 121 isd 9*exesdeanonpsged
60000000 °GF D6 00S5A 122 clrl gexetgl_sitespec iclear site specific vector
6060 123 setipl #0 30K to be deleted nos
$0 0000°8F 3C 0063 124 novzsl 2ss$_normal,r0
06 0068 128 ret
0069 126
¢ 00000000°8F 00 0069 127 nohandler: movl 6TBIT__NOKANOLER rOQ
4070 128 setipl #0
06 0073 129 ret
007% 136
so 000000600 “3F 06 0074 131 inconsistent: mevl ETRIT__BADKANOLR,rO
0078 132 sotipl #0
04 0QOTE 133 ret
007E 136 lock_end:
. 007E 138
00T*® 136 -end remeve_ thit
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USER-WRITTEN SYSTEM SERVICES
PART 4 - Test Programs (TESTTBIT.MAR and TESTTBIT2.MAR)
Write a program that tests the USSDCLTBIT system service as
follows:
1. Assign a channel to the terminal.
2. Display the contents of a location initially set blank.

3. Call the USSDCLTBIT system service, specifying a TBIT handler.

¢ The handler should place some new data in the previously
printed (blank) locations before exiting

e Give some thought to which instruction should be used to
exit handler

4. Set the T-Bit (bit 4) in the PSW (Hint: BISPSW instruction)
5. Issue a NOP instruction to cause the TBIT exception

e The handler established above should be entered

6. Display the contents of the modified locatign to verify that
the handler was entered.

The TESTTBIT2 program should be the same as the TESTTBIT program,
except the call to the USSDCLTBIT system service should be
removed. Enough spare bytes should be inserted so that the TBIT
handler previously declared by the TESTTBIT program is still at
the same virtual address (even though it should never be called).

If the RUNDOWN routine of the USSDCLTBIT system service has
executed properly, when you run TESTTBIT2 you should get a TBIT
error message. However, if you have not correctly <cleared the
CTLSGL_SITESPEC location as part of the RUNDOWN routine, the TBIT
exception will be handled properly by the TBIT handler, and no
error message will be displavyed.
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MAIN.

6F 63

20 66
49 Te

63 &%

26 73 79 T3

6F 20 T3 74
61 63 &F 6C

§3 53 55 20
6C 6C 61 63

00000000°GF

C0C00033°EF

USER-WRITTEN SYSTEM SERVICES

TESTTBIT.MAR File

14-KAYV-1982 182322337 VAX~-11 Macro V03-00
2T7-KAR-1982 14307208 WORKICMUIINIEKS.SYSPRG.US

0000 1 TESTTBIT.RAR
0000 2
0000 33 This program tests the fast TBIT dispatcher using the
0000 6 3 USSDCLTBIT user—eritten systowm seorvice.
0000 s
0000 6 3 NOTE <~ The LOAOTBIT progran must be run before this
6000 T3 progrzm will sork
0009 8
000006000 9 .psect nenshared_dats pic, noexe, long
0000 10 .
00000008°010€E0000° 0000 11 term: +28¢ci¢ /sysScommand/ ¢ to communicate with terminal
66 6E 61 6D 60 000E
0000 0013 12 ttchan: .eord (]
001S 13
6E 65 74 6E 6F 43 (01S 16 msg? «38cii /Contents of dummy location is /
20 79 4C 60 7S 64 0021
20 73 69 20 6E &F 0020 .
20 20 20 20 0033 15 dunmmy: .ascii 7/ 4 $ four blank bytes initially
28 0037 16 odscii /./
00000023 0038 17 agslen s . = msg
0038 18
66 6F 20 T& 75 AF 0038 19 out: oascii /0ut of USSOCLTBIT call/
20 54 49 42 56 6C 0044
00000016 004E 20 outien = . -~ out
004E 21 .
00006600 004F 22 preve <long 0 $ receive previous handler address
6052 23 arglists ¢ argument 1ist for USSDCLTBIT call
00000002 0052 24 clong 2 $ 2 parameters
000000AT" 0056 2s .address newhand { address of new handler
00G0004E” 0OSA 26 «address prev $ address of old handler returned
QO0SE 27
00000000 28 +psect csde picsy shry nowrt
0006 06600 29 start: .word L] : save no registers
0002 30 tassign_s chanzttchan, devnan=ters
01 50 €8 0017 31 bibs rO0, S
06 0014 32 Fot
0018 33 S tqiow, s chansttchanofunczlios_writevblk,plsnsg,p2=fnslen,pénsl
01 S0 E3 0062 3¢ blbs rG,10s$ :
04 G068 3s ret
000000S2°EF Fi (046 36 1083 callg arglist, g“ussdclthit 3 establish TBIT handler
01 so ES 00S1 37 bidbs r0, 208
- 06 0054 38 RET
005S 29 208 $qioe_s chansttchan,func=fios_vwritevblk,plsout,p2=foutlen,pé=#32
10 88 o007C 40 bispse 84X10 $ set T-bit in mask
01 00TE 41 noe ? causes t-bit exception to happen
007F 42 $qiow_s chansttchan, func=fios_writevblk,pl=msg,p2ntnslen,pé=s32
04 00AS 43 RET
OOA? s
00A7 45 3 T81T handler === indicates being invoked by updating
00ar 46 3 location that is part of msg buffer
00AT (%4
00a7 49 NEWWANO: 3 entered via dispatch through SCB
0C000038°EF 00 00A7 49 movl out, dummy $ update value in field
02 o082 50 rei : dismiss T-31IT exception
coe3 St
0083 $2 «ond start
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73

20
63

$3
6C

79

73
&F

b1
61

73

16
6C

20
63

USER-WRITTEN SYSTEM SERVICES

TESTTBIT2.MAR File (Page 1 of 2)

0009

0000

0000

0000

0go0

6000

0000

0000

G000

0000

0000

20006009

8000

00000008 °010£0000° 2000
64 6E 61 6D 60 DOOE
0gse €013

0015

6E 65 T4 6E &F &3 0015
20 79 40 60 1S 64 0621
20 73 69 20 4E 6F (€020
20 20 20 20 0033

28 0037

00000023 0038

0038

66 &F 20 T4 7% 4F 0038
20 54 49 42 56 4C 0044
00000016 004E

004E

00000000 004¢

00s2

00000062 0052
00000047 0055
0000004E° 00SA

00S€

00000000

0000 0000

0002

01 50 E8 0017

04 0031A

0018

01 50 E8 0042

04 004S

0046

0046

0045

0046

0046

00465

0046

10 88 0060

01 00sF

0070

04 0097

0098

0099

0098

co9s

OWYONREWN

o

e o0 et oo

.o oo

term:
ttehan?

LITH

dunmy?
mslen s

sutl

14=MAY-1982 18222:40 VAX-11 Macro V03-00 Page 1
T-APR-1982 17:18:25 MORKSCMUIZNIEKS.SYSPRG.USSITESTTBI(1)

TESTTBIT2.MAR

This program tests to make sure that the T8IT handler
has been removed by the RUNDONN routine

NQOTE ~= The TESTTBIT program must be run before this
progranm sill sork

To sork properly, this program should generate a T8IT
exception that is not handled by the T8IT handler

+.psect nonshared_data pic, noexe, long
.ascid /sysScommand/ : to communicate sith terninal
sward °

+ascii /Contents of dummy location is /

<ascii 7/ / : four blank bytes initially
«ascii 7./
. = ms$g

, e3scii /0ut of USSDCLTBIT call/

outlien = , = out

prevs
arglist:

starte

<long 0 receive previous handler address
argument list for USSOCLTBIT call
«long 2 2 parameters

address of new handler
address of old handler returned

«3ddress neshand
s2ddress prev

s @5 @s a0 we

.psect code pic, shr; ncert

~word 0 ? save no registers

Sassign_s chanzttchan, devnam=tern

blbs ro, S8

ret :

sSqiow_3 chansttchan, funcstios_sritevblk,pl=msg,p2ufuslen,pé=s32
blbs ro,10%

ret

Make changes form TESTYBIT so that no handler is declared
callg arglist, gussdclthice ¢ establish TBIT handler
blbs r0, 208

RET

Sqiow_s chanzttchan,funcestios_sritevblk,plrout,p2afoutlen,psé=432
bispse #4X10 : set T-bit in mask

noo { causes t~bit exception to happen

Sqaios_3s chansttchan, funcsfios_writevblk,pl*msg,.p2=Smslen,pé=s32
RET

T8IT handler ---= fndicates being invoked by updating
location that is part of msg buffer
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USER-WRITTEN SYSTEM SERVICES

TESTTBIT2.MAR File (Page 2 of 2)

MAIN. 14=MAV-1982 18322340 VAX-11 Macro V03-00
T=APR-1982 17218225 WORKSICMUIINIERS.SYSPRG.USSI

00000027 0098 54 FILLER: .8LKkS 15 $ make sure handler at same address as in

0047 5s 3 TESTTBIT case

. BOA? $6

- 00AT €T : SHOULD WOT BE ENTERED IF RUNDOWR WORKS PROPERLY
00AT 58
0GAT? $9 NEWHANDS $ entered viz dispatech through SCB
00000033°€F 00630038°EF 80 00a7 60 movl outy dummy : update value in 7icld
62 o0o0e2 el rei : dismiss T=8IT exception

0083 62
0083 83 coend start
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USER-WRITTEN SYSTEM SERVICES
PART 5 - Assembling and Linking Programs (TBIT.COM)

You will want to write a command procedure that assembles and

links all the programs used by this example. 1In particular you
need to:

1. Create a macro library from the TBITDEF.MAR file for use by
‘the other programs.

2. Assemble all the macro programs, including the debugger, the
macro library from step 1 (where appropriate), and the system

macro library (where appropriate). Also, generate 1listing
files to aid in debugging.

3. Compile the TBIT-specific error message file (TBITMSG) using
the MESSAGE compiler.

4., Link all the programs

e Taking special actions with the system service dispatcher
(/PROTECT qualifier)

e Including the debugger and system symbol table file, where
appropriate

e Generating map files to help with debugging

S. Enabling the necessary privileges to run the programs (e.g.,
CMKRNL)

6. Defining DELTA as the debugger to use

7. Installing the user-written system service file
(/SHARE/PROTECT) .
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USER-WRITTEN SYSTEM SERVICES

TBIT.COM File

T8IT.COM

This command procedure builds all components for the modified TBIY
oxception dispatcher, system service;, and sample test progroms.
The following components are inciuded:

1« A p:egr.n that loads the new dispatcher intc the systenm.

2. & procodure that illustrates its use.

3. & prograsm that removes the modified handler from the system.

Create the macroe library used by the various programs

SET VERIFY

$
$ LISRARY /CREATE=s(BLOCKS:10,MODULES:10) /MACRO -

Lol JE KK _J B  BU L K]
P Y o

P

LRV RN R R N

TRITLIS.MLS TBITDEF, MAR

Assomble 311 compenents (include debugger support)
MACRO/ENABLE=DBG/LIST TESTTBIT
NACRO/ZENABLE=OBG/LISTY TESTYSIT2
KACROG/ENABLE=DBG/LISTY LOADTSITeTBITLIB/LIBRARYSSYSSLIBRARYILIB/LIB
NACRO/ENABLE=DSG/LIST REMOVTBITHTSITLIS/LIBRARYSSYSSLIBRARYILIB/LIE
MACRO/LIST TBITOISPeTBITLIB/LIBRARY+SYSSLIBRARYILIB/LIB

Compile image specific message codes
RESSAGE/LIST TBITNSG

LINK ALL PROGRANS
LINK/PROTECT/NOSYSSHR/SHARE=TSITOISP/MAP=TBITOISP/FULL SYSSINPUT/OPTIONS

Gptiens file for the link of User System Service example.
SYSSSYSTENSSYS  STE/SELECTIVE

Creoate » separste cluster for the tramsfer vector.

LUSTERSTRANSTER _VECTORo»oSYSSOISK:CITBITOISP
SHATCH=LEQUAL 1,1

LINK/DEBUG/MAP/FULL TESTTIBIT,SYSSINPUT/OPTIONS

Options file for TBITTEST

TBITOISP.EXE/SHARE
LINK/OEBUG/MAP/FULL TESTTBIT2
LINK/OEBUG/MAP/FULL LOADTBITHTBITMSG+SYSSSYSTERSSYS.STB/SEL
LINK/OEBUG/MAP/FULL RENOVTBIT4TBITHSGHSYSSSYSTEM:SYS.STR/SEL

Prepare ¢ test progrens
DEFINE LISSDEBUG OELTA
SEY PROCESS/PRIV=(CMKRNL,SYSPRY)
COPY TBITOISP.EXE SYSSSMARE:®.s
PURGE #.08Jy $.MAP, *.LIS, *,EXEy $.MLD, SYSSSHAREZTBITOISP.EXE
RUN SYSESYSTEM:IINSTALL

PSSSHARE:TBITOISP . EXE/SHARE/PROTECT

SET NOVERIFY
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USER-WRITTEN SYSTEM SERVICES

Sample Run

$ RUN/NODEBUG TESTTBIT

Contents of duamw location is .

Out of USSDCLTBIT call

XSYSTEN-F~-TBITy» T-bit rendins trar at PC=0000047F, PSL=03C00010
ZTRACE-F-TRACEBACK, swabolic stack duas follows

module naee routine nase line rel PC

+MAIN. CODE ’ 0000007F

1
¢ RUN/NODEBUG TESTTBIT2
Contents of dusaw location is .

But of USSDCLTBIT call
XSYSTEN-F-TBIT» T-bit mrending trar at PCr=00000470, PSL=03C00010
ZTRACE-F-TRACEBACK: sumdolic stack duse follows

podule nase routine naese line rel FC
«MAIN. CODE 00000070
L)

R ——— T p——pa—

¢ RUN/NODEBUG LOADTBIY
®

$ RUN/NODEBUG TESTTBIT
Contents of dumaw location is .
Out of USSDCLTBIT call
Contents of ‘dusew locztion is Out .

]

¢ RUN/NODEBUG TESTTBIT2

Contents of dumaw location is .

Out of USSDCLTBIT ecall

LSYSTER-F-TBIT, T-bit pendins tras at PCr00000470, PSL=03C00010
ZTRACE-F~TRACEBACKs swabalic stack duse follows

sodule naae routine naae line rel PC

«MAIN. CODE 00000070
1)

¢ RUN/NODEBUG REMOVTBIT

L

¢ RUN/NODEBUG TESTTBIT
Contents of dumes location is .
Out of USSDCLTBIT call

LSYSTEM~-F=-TBITy T-bDit »ending tras at PC=0000047F, PSL=03C00010.
XTRACE-F-TRACEBACK,» swabolic stack dusr follows

sodule namse routine name line rel PC
«HAIN. CODE 0000007F
1 ]

$ RUN/NODEBUG TESTTBIT2

Contents of dumaw location is .

Out of USSDCLTBIT call
ZSYSTEM-F-TBITy T-bit mendinsg trze at PC=00000470, PSL=03C00010
ZTRACE-F-TRACEBACK» swabolic stack duss follows

sodule name routine nase line rel PC
+MAIN. CODE 00000070
. .
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WRITING COMMAND LANGUAGE INTERPRETERS

TEST

PART 1

1. Write your own program that outputs a message to the terminal.
Add a verb to your own DCL tables that activates the program.

2. Rewrite the program to test for one parameter and one
qualifier. Modify the CLD file such that the parameter is
required but the qualifier has a default value if not given.

3. Remove the verbs MOUNT, ASSIGN and DELETE from your DCL
tables.

4. Alter the DCL commands in your DCL tables in the manner
described Dbelow. To accomplish this, select CLD files from
the directory [COURSE.SYSPRG.CLI].

a. force the /CONFIRM qualifier on the DELETE command to be
used unless turned off.

b. alter the "normal”™ number of columns on a DIRECTORY
command to be 1 (one).

5. Add the verb TOPCPU such that it has the same effect as the
command :

S MONITOR PROCESS/TOPCPU
6. Alter the PRINT command such that it automatically places

files in the queue LPAf unless instructed otherwise.
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WRITING COMMAND LANGUAGE INTERPRETERS

Solution to Exercise 1

NAME.MAR
This program will output a message
a command line and process it.
+.TITLE message
.PSECT NONSHARED DATA PIC, NOEXE, LONG
MESSAGE: .ASCID /HI!!!
.PSECT CODE PIC, SHR, NOWRT, LONG
«ENTRY START, “M<O

Ny W wmp Wp

WRITE MESSAGE

PUSHAQ MESSAGE

CALLS #1,G"LIBSPUT_OUTPUT
RET

- END START

LYY

VERB.CLD

DEFINE VERB TELLME
IMAGE your_disk:[your_directory] VERB.EXE

To set up the verb in your own DCL tables, execute the command:

$ SET COMMAND VERB
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WRITING COMMAND LANGUAGE INTERPRETERS

Solution to Exercise 2

NAME .MAR
This program will obtain the information from
a command line and process it.

1 We W8 wmp W

.TITLE - NAME

$SDSCDEF
$CLIDEF
[4
.PSECT NONSHARED DATA PIC, NOEXE, LONG
FIRST_NAME: -
.BLKW 1
.BYTE  DSCS$SK_DTYPE_T, DSC$SK _CLASS_D
.BLKL 1
LAST_NAME:
.BLKW 1
.BYTE  DSCS$SK_DTYPE_T, DSC$K_CLASS D
.BLKL 1 - -
FIRST: .ASCID /FIRST/
LAST: .ASCID /LAST/
.PSECT CODE PIC, SHR, NOWRT, LONG

.ENTRY BEGIN, "M<>

we wp

Get values for parameters and qualifiers
PUSHAQ FIRST_NAME
PUSHAQ FIRST
CALLS #Z,G*CLI$GET_VALUE
PUSHAQ LAST NAME
- PUSHAQ LAST
CALLS #2,G“CLI$GET_VALUE

~e wo

Process paramters and gqualifiers
PUSHAQ FIRST NAME

CALLS #1,G"LIB$PUT OUTPUT
PUSHAQ LAST NAME

CALLS #1,G"LIBSPUT_OUTPUT

RET
. END BEGIN
NOD.CLD Command Descriptor file
DEFINE VERB Nod

IMAGE your_disk::[your_directorylexer2.exe

parameter P1, label=last,prompt="Last Name"
value (required)

qualifier first, default,value (default="Mr")

To place this verb in your own DCL tables, execute the command:

$ SET COMMAND NOD.CLD
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WRITING COMMAND LANGUAGE INTERPRETERS
Solution to Exercise 3

To remove DCL verbs from your tables, execute the command:

$ SET COMMAND/DELETE= (MOUNT,ASSIGN,DELETE)
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WRITING COMMAND LANGUAGE INTERPRETERS

So

lution to Exercise 4a

Altered DELETE.CLD File

image queman
parameter pl,prompt="Queue" ,value(required)

noparameters

routine delsym
prefix cli$k_dlsy_
parameter pl,prompt="Symbol",value(required,type=$insym)

qualifier

all,

qualifier global

qualifier

local

define verb delete

image delete
prefix clisk dele
parameter pl,prompt="File"

qualifier
qualifier

gualifier
qualifier
qualifier
gualifier
qualifier
qualifier
qualifier
qualifier
qualifier

created
entry,

modified

define syntax delete_entry or_gqueue

define syntax delete_all symbols

define syntax delete_symbol ,mcrignore

syntax=delete_all symbols

value(tequired,list,impcat,typezSinfile)

value (required,list),
syntax=delete_entry or_queue

queue ,mcrignore,syntax=delete_entry or_gueue
[(TEFAGTE 1 ndded

confirm,
log
since,
before,
expired

value (type=S$Sdatetime)
value (type=S$Sdatetime)

symbol ,mcrignore,syntax=delete_symbol

erase

define verb purge

image delete
prefix cliS$k_purg_
parameter pl,prompt="File",value(list,impcat,type=$infile)

qualifier
qualifier

keep,
log

qualifier erase

value (required)
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Solution to Exercise 4b

define type date_options
keyword all
keyword created
keyword expired
keyword modified

define type size_options
keyword all
keyword allocation
keyword used

define verb directory
image directory
prefix clisk_dire_ :

pl,prompt="File" ,value(list,impcat,type=Sinfile)

parameter
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
gualifier
qualifier
qualifier
qualifier
qualifier
qualifier
gqualifier
qualifier
qualifier

2222,
before,
brief,
column,
creation
date,
exclude,
expiration
full
heading,
modification
output,
owner
printer
protection
since,
size,
total
trailing,
versions,

outputs (output)

WRITING COMMAND LANGUAGE INTERPRETERS

label=dummyl

value (default=today,type=$datetime)

default

default,valueldefaul t=1)le— Changed

value (type=date_options)
value (required,list)

default

from
default

value (required ,type=Soutfile)

value (default=today,type=Sdatetime)

value (type=size_options)

default
value
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define

WRITING COMMAND LANGUAGE INTERPRETERS

Solution to Exercise §

verb ,
image MONITOR
parameter Pl,
qualifier BEGINNING,
qualifier ENDING,
qualifier INTERVAL,

gualifier

qualifier
qualifier
qualifier
qualifier
qualifier

qualifier
qualifier
qualifier
qualifier
qualifier

qualifier
qualifier
qualifier
gqualifier
qualifier

qualifier

[ESEeEu}~—Changed

label=CLASS NAME, prompt="Class(es)",

value (list Jdefault=process)le— Added
nonnegatable,

value (required)

nonnegatable,

value (required)

nonnegatable,

value (required)

VIEWING_TIME, nonnegatable,

INPUT,
DISPLAY,
RECORD,
SUMMARY,
COMMENT,

ALL,

CURRENT,
AVERAGE,
MINIMUM,
MAXIMUM,

TOPCPU,
TOPDIO,
TOPBIO,
TOPFAULT,
CprU,

PERCENT, -

value (required)
value
value, default
value
value
value (required)

nonnegatable, placement=local
nonnegatable, placement=local
nonnegatable, placement=local
nonnegatable, placement=local
nonnegatable, placement=local
e -hdded ;

nonnegatable, placement=local
nonnegatable, placement=local
nonnegatable, placement=local
nonnegatable, placement=local

‘placement=local

placement=local
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define verb

WRITING COMMAND LANGUAGE INTERPRETERS

Solution to Exercise 6

print

image submit

prefix cl
parameter

qgualifier
qualifier
qualifier
gualifier
gualifier
gqualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
qualifier
gqualifier
qualifier

isk prin

pl,prompt="File",
value (required,list,impcat,type=Sinfile)

after,
burst,
copies,
delete,
device,
flag,

forms type,
headeT,
hold
identify,
job count,
name,
lowercase
page count,
parameters,
priority,
queue,
space,
feed,
remote
wsquota,
wsdefault,
cputime,

value (required,type=Sdatetime)
default,placement=positional

value (required) ,placement=positional
placement=positional

value (required,type=$Sdevice)
default,placement=positional

value (required)
default,placement=positional

default
value (required)
value (required)

value (required) ,placement=local
value(required,list)

value (required)
{default,value(default=1paf)le——Altered
value (default=2) ,placement=positional
default,placement=positional

value (required)
value (required)
value (required)

characteristics,value(required,list)

log_file,
printer,
keep,
notify
wsextent, -

value
value (default=sysSprint)

value (required)
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PART 2

1. The following problem has been found with the
class. It appears that after some images
command (and control-=Z) no 1longer 1log the

running the LOGINOUT image does).

Sample Run Illustrating Problem With CLI

Username! MUIZNIEKS/CLI=MYCLI
Pyssword:
Welcose Lo VAX/VUMS version V3.0 on node HARDY

388 EXAMPLE CLI 332

ENTER IMAGE NAME SYSS$SYSTEM:PIP %.EXE/FU

Directory DRO:CCOURSE.SYSPRG.CLID
31-MAY-82 21230

WYCLI.EXE3 1
TODO.EXE: 28

(2416+4)
(2410+2)

6o/b.
18./18.
Total of 24./24, blocks in 2. files
ENTER INAGE NAME BYE
IRMS-E-FNF, file ROt found
ENTER IMAGE NAME =2
ZRRS~-E-FNFs file not found
ENTER INAGE MAME SYS$SYSTEM:LOGINGUY
MUIZNIEKS lossed out at 31-HAY-1982 21:31:01.36

66
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Your assignment will be to alter the CLI so that the DELTA
debugger can be used to locate the error, and then identify
and solve the problem. In order to do this, you will have to
link the CLI with the file containing the DELTA debugger
(SYSSLIBRARY:DELTA.OBJ) . This file 1is distributed as a
standard part of the VMS system.

You should try to imitate the scheme used by DCL to invoke the
debugger. The scheme used by DCL is shown in the following
partial listings of DCL modules DCXSTART and INITIAL. Note
that calling the routine XDTSSTART invokes the DELTA debugger
from a program. (You will probably find it convenient to have
R11l contain the starting address of the CLI, as done by DCL.)

You may find that you have some problems receiving control at
the breakpoints you set. 1If so, you will need to examine the
listings for DELTA (see your instructor), and take appropriate
actions to solve that problem in your CLI.
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)CXSTART
/03-00C0

63 000006062°G*= 01

EEET
SE  00000003°5F
00

18°aF 01

se 090000CO°EF
66 &0 0660 °CF
06 AC H]

58 C2Z aF
06000090 °GF sC

0000
0000

WRITING COMMAND LANGUAGE INTERPRETERS

Partial Listing of DCXSTART Module

= JCL DJEBUSG VEQSICY STAPY “GDULE
DELSGIP START yp

€002 §7 ©$S3TTL
c¢noe 58 3¢
0909 €9 : START-YP WITH
00co €0 3
6000 €1 3
goco €2 3 THE SYSTEW, aL
0000 &1 3
c200 66
0309 &5
00006009 €5
0069 61
00090 68 9ASE_O=_CLI:
€1 0200 €9 28C
31 000® 70 sRw
62 o002 71 10s: meve
cy 0012 T2 PUSKL
Fa 0914 73 €aLLS
09C6 0018 746 2082 +HARO
9z 0014 14 NGVAS
98 0021 76 novas
8o 0927 77 ®oYL
9z 0923 78 »ovas
FA 002F 79 CALLG
0024 80 SEXTT_S
603F a1
00000000 e2 .PSECT
0000 83 XFER_AQRAY:
0305 0000 8¢ -LONG
0000 0004 85 .LOKG
0009 86
0ocs 87 < ENB

68

26~APR=1982 22350362
10-KAR=1982 20515204

DEBUGGER START uP

DESUGGER

VAX=-11 MKaere V03-00
~0BBOSTOCL-SRCIDCXSTARY - MA!

THIS ENTRY POINT IS JUMPED TQO AT THE CONCLUSION OF LOGGING 2 USER OMYD

L INPUT AND OQUTPUT FILES ARE CPEN AND THE PROCESS PERKANE)

DATA ARES (PPD) MAS BEEN INITIALIZED.

«PSECT OCLSSEASE,BYTE,RO.NOURT

ePPOSV_MOODE GACTLSAG_CLIGATA+PPDSY_FLAGS,108 38R IF NOT 8/

OCLSSTARTUPS2

GACTLSAL_STACK+8,5P

0
91 ,8420¢
0

XEER_ARRAY RO

WADCLSSTARTUP,4C(RO)

RO, 4CAP)
SASE_OF_CLI,R1Y
CAP)GoXDTSSTARY

OCLSODEBUG, WRY

]
]

@6 00 @0 a0

©o 00 90 90 a8 06

e oe

IF BATCM, SKIP DEBUGGER ENTRY P(
RESEY SUPERVISOR MODE STACKX POI)
ALLOCATE SPACE FOR XFER VECTOR |
HAKE DUMMY CALL FRAME (MANDLERS=(

GET ADORESS GF TRANSFER VECTOR
SET SECUND TRANFER AODR TGO MERE
SET TRANSFER ARRAY FOR DEBUGGER
R11 = BASE OF CLI FOR OEBUGGING
CALL DEBUGGER INITIALIZATIONM

EXIT IF ANY DEBUG INIT PROBLENS

PRINARY TRAMSFER (NGT USED)
SECONOGARY = DCL INITIALIZATION
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Partial Listing of INITIAL Module

<~ COMMAND INTERPRETER INITIALIZATION 26-APR-1982 22:32:41 VAX=11 Mscro Y03-00 Page 4
COMMAND INTERPRETER START UP 24-APR-1982 17:07:146 _OBBOICOCL.SRCIINITIAL.MARSL [¢})
0021 134 +S8TTL CCMMANO INTERPRETER START UP
0021 135 ;e
0021 126 ; DCLSSTARTUP - COMNAKD INTERPRETER START yp
0021 127 :
0021 138 : THIS ENTRY POINT IS JUMPED YO AT TME CONCLUSION OF LOGGING A USER ONTO
0021 139 : THE SYSTENM, ALL INPUT AND OUTPUT FILES ARE OPEN AND THE COMMAND LANGUAGE
0021 140 : INOEPENDENT DATA AREA HAS SEEN INITIALIZEOD.
0021 141 ;-
0021 142
00000000 143 «PSECT OCLSSBASE,SYTE,RD,NOWRT
0000 144
SE  00000008°GF CO 0000 145 ngvL GACTLSAL_STACK+8,SP SRELOAD SUPERYISOR STACK POINTER
S0 06 0007 146 cLRL £p SINDICATE NO PREYIOUS FRAME
0023°CF  6E F1 0009 147 CALLG  CSP),MADCLSSTARTUP ISETUP INITIAL CALL FRAME
000E 148 SEXIT_S
0017 149
00066021 159 +PSECT DCLSZCODE,BYTE,RO,NOURT
0021 151 DCLS$STARTUP:S: SCOMMAND INTERPRETER START yp
0000 0021 152 HORD  AmM<Y  SENTRY MASK
7€ 06 0023 153 CLRL -CSP) ISETUP DUMNY PSL C3PRC_L_SAVAP=PRVPSL)
28°aF 6B Fa 0025 1% CALLG  (SP),84108 ICREATE OUNMY EP AFTER DUNNXY AP
06 0029 15% RET
0000 08238 155 10%: oMORD O
60 0000°CF 9% 002C 157 MOVAS  WAOCLSCONDKAND ,CFP) FESTABLISH CONDITION MANDLER
00000000°GE  0002°CF 9t 0931 159 MOVAS  WADCLSUTLSERVe2,GACTLSAL_CLICALSK : SET CALL B8ACK VECTOR
$SA  00000000°GF 9& 0034 159 MOVAS  GACTLSAG_CLIDATA,R10 IGET ADDRESS OF PPO
0041 160 3
0041 161 ; INITIALIZE CLY PROCESS WORK AREA
0061 162 :
s& 08 AR CO 0041 163 novL PPOSQ_CLIREGI4CR10),R11 GET ADDRESS OF CLI PRIVATE STORAGE
06 AA 00 68 00 2C 0063  1€&s MOVCS  90,(SP)+90,PPOSO_CLIREGCR10)4CR11) :ZERD ALL STORAGE
68 SC 79 004C , 1éS$ nove AP PRC_L_SAVAP(R11) $SAVE INITIAL ARGUMENT AND FRAME POINTERS
S0 AR 1E A4 80 O004F = 164 novw ®p0sW_TNPCHANCR10),PRC_W_INPCHANCR1I1)  :COPY INPUT CMANNEL
06 02 AA 01  E1 0054 167 s8C SPPOSY_MOOE, PPOSH_SLAGSCR10),+208 :COPY JOS WODE
§& AR 00CO 8F AS 0059 168 sIsw CPRC_P_MODEIPRC_NM_VERIFY,PRC_N_FLAGSCR11) 3AND TURN YERIFY ON
0098 C8 02000000 8F C3 COSF 169 208: BISL #PQC_N_CTRLY PRC_L _OUTOFBANDCR11) JENABLE CTRL/Y
06 02 AA 00 E1 0968 170 ssc €PPOSY_NOCTLY,PPOSH_SLAGSCR10),258 $COPY NOCONTROLY MODE
0960 171 CLRSIT PRC_V_CTRLY,PRC_L_OUTOFBANDCR1L)
6C 88 00000000°GF 9% 0073 17z 25s: MOVAS  GAOCLSAL_TAS_VEC,PRC_L_TAB_VEC(R11) tADDRESS OF DATABASE
0098 €3 06 B89 07T 173 wove €4,PRC_B_EXMOEPWIDCRI1) :SET EXAMINE MODE TQ HEX MIDTH TO &
0080 176
0080 175 : EOR SATCHM JOBS, SETUP TO EXIT ON ERRORS. FOR INTERACTIVE JOBS,
0080 176 : 30 AN IMPLIED “SET NOON®.
0980 177 :
S6 #8 02 80 0080 173 MOVW €2,PRC_M_ONLEVELCR11)  $ASSUME ®ON ERROR THEN EXIT®
06 54 A% 06 EQ 0084 179 a8 $PRC_V_PODE,PRC_W_FLAGSCR11),308 ;IF BATCHM JOB, THIS IS OK
S6 A8 0208 8F 80 0089 180 nQvy €23818,PRC_W_ONLEVELCR11) ;IF INTERACTIVE, ®SET NOON®
00RF 181 3
CO2S 182 : INITIALIZE CLI SYMSOL TABLE
098s 183 3
50 2% a9t 00EF 184 30s: “QVAS  PRC_Q_GLOSAL(R11),R0 $GET ADDRESS OF GLOSAL TABLE LISTHEAD
60 SO Lo €993 185 movL RO, CRO) SINIT GLOBAL SYMSOL TABLE EMPTY
87 80 €3 095 184 “gveL (ROY+,C(RO)+
0099 187 ASSUME PRC_Q_LASEL EQ PRC_Q_GLOBAL+S
€0 S0 07 0099 18® uagvL RO, CR0) SINIT LASEL TABLE EMPTY
80 80 00 009C 189 wovL CROY+, (RO
009F 190 ASSUME ©ORC_Q_LOCAL EQ PRC_Q_LABEL+S
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Corrected CLI With Debugger Support (Page 1 of 7)

FYTITTIT)
PEFFFFQC
FFFFEFQC
PFFEFFAD
FEFFPFAG
FEPEEFAC
FFPFFFFC
98940020

St veepedss cr oe

99069
9dae
(1 1]]
(1113
299¢
Qo002
2009
Jeu0
e9d0
9902
sane
990
4009
@200
(111
2899
[ 11]]
[ L1 1]
[L11]
(L]
e8¢
once
(111}
00089
{111 ]
9400
2990
#8088
a¢0e
3089
a%ae
0008
sdue
9irFe
a1Fe
atre
eires
FF9C

-FF9C

FrAQ
FFAQ
FFAG
Fraa
FFAL
FFAC
rErC
FEFC
900¢
agee
9894
2800
9000
seae
waoe
0a0d
ss00
vee7

31=MAYo1982 21139135 VAXe]] Msero V@3ed@
31cMAY=1982 21108158 ORAQS [COURSE,SYSPRG,CLIJNY

; 3 MYCLIDBG MAR
3 oTITLE o MYCLIDBG = EXAMPLE Ci.] (COMMAND LANGUAGE INTERPRETER)
&3 .
§ 3 Originel euthor Johmn Welp o Troining © Resding.
¢ 5 Signifticamtly rewritton/alterad for V3 {ntepfaces by Vik Muizmnieks
7
8 3 To use thig CL: the file NYCLIOBG.EXE myst be (nstalled {n SYSISYSTEM,
9 3 using the /CLIs sptien (or else set Up the relevant default CLI with UA
10 5 USERNAMES NAME/CLI=MYCLIDBG
11 3
12 1 The CLI oromots for an (mege file name and runs the specified Imege (of
13 3 netive mode or compatibiliity mode), Commond VY{mes con be pessed to uti!
18 3 sueh as PIP e follows (DCL utilities CANNOY be used):
15 3 8 SYSSSYSTEMIPIP w,a/FV (te got & fyll directery 1{sting)
16 4
l; t CONTROLe=Y gborts the current {mege,
18 3
g: 31 To logout, tyme BYE, use » CTRL=Z, or execute 8YS3ISYSTEMILOGINOUY
H
21 3 MACRO library ealle
22 3
23 SPSLOEF j eecess mede symbois
28 $IKOOEF 3 imoge hesder symbols
2% SCLIOEF 5 eonmend interpreter f1ags
26 SCLIMSGOEF 5 LI meecage codes
27 SSPOGEF 3§ from own macro 1i{bpery
28 PRCOEF § frem own macre library
g: PROGEF 3 from oum meere libreey
H
gé 3 CLI privete work sree = this will be grested on the estack
]
33 «PIECT $AB3S8,AB8
a
38 MSGBUFSIZnEQ
36 WRK K LENGTHE={38
37 o BURK K LENGTH
38 wWRX L CMOLENS 5 usep command jemngth
39 «BLXL i )
40 WRK_ L CMDADRS § addeese of yser command
ai «SLKL
a2 WAX, QO nSGAUFDSCH ) descriptor for user {nput
a3 «BLXQ 1
A& wRAX, T _MSGBUr} 1 storage for user inmput
as L8 MSGBUFSIZ
A6 wRR L _SAVESP, 1 saved stack pointer
47 «BLKE 1
48 WRK L CONOWANDG ) sddregs of condition handler
(1] oBLRL 1
S0 ¢
k3 PSECT
82
23 1 Ne entry mask = myst start at first lacation of {mage
L)
SS SUPSSTARTSt
;; MovL BeCTLSAL STACKS,8P 1 relead superviser stack pointer
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Corrected CLI With Debugger Support (Page 2 of 7)

SieMAY={982 21309105 VAXel] Mgcro VE3=06 2
31eMaYe1982 21198158 ORAQ1 (COURSE,SYSPRG, CLIJNVCLIDUG M)

et 38 jeses  New stuff for debugging rene
[T

88 oD 9807 (1] PUSHL 1 all, spece for transfer vector sdde
(111112 0 44 1 F8  #8o9 (1} CaLLs #1, S8 3 make dummy call freme (handiersqd)
- s0ee 9919 o) S31 «MORD @ .
S8 080023000°EF 9E g912 (14 MOVAS  XFER_ARRAY,RO 3 oot address of trgnsfer vector
08 A9 08080039°LF 9¢ 819 [} } MQVAS 60, 4(RY) 3 set seeond transfer address
82 AC S¢  Dpp el 64 LI-11R R@,8CAP) 3 set trensfer arrey for debugger
S8 08 Af S€ 0023 (1] MOVAS  SUPSSTART,RY1 3 Ril = Base of CLI fer debugging
€002ea83°CF  4C rFr 029 [13 CALLG (AP) ,GXDTSSTART ) coll debugger (nitiglization
2938 67 SEXIT, S 3 exte {f any dedbug init probienms
2039 (1}
geed0aae 14 oPSECY MAKE WRT,WRY 3 needed sinee writable ares
8899 79 XFER_ARRAYY
20009800 Aa9ed 71 «ALONG @ t orimary transfer (not used)
e68caege ¢aoa 7 LONG @ 1 secondary ® CLI Initializetion
f3a8 73 S8PTHAND)
39589026 @238 78 o LONG [ ] 3 edderees of DELTA primery exc., vec, handler
geec 7% :
ggodvale 76 «PSECT
9900 3939 77 GOt «WORD  Fue» ontsy from debugger
€038 78 SSETEXV, S ACNODElllﬂtst.US(Rp'RVNNDOOPYNAND 3 save DELTA handler
amag 79
edag 88 yreee  End of styuff for debugging
soag 81
S0 FC AE OE REQE 32 MOVAL  «3(3P),FP 3 set 8 good FP
angz 83 SRUNOWN_ S sPSLSC_USER 3 run dowm LOGINOUT {mage
0053 L1
(141 ] 88 geee More styuff! for debugsing
2958 L 19 SSETEXV,3 ADDRES®eBPTHAND, ACMODERSPSLIC USER 5 establish primary
#06E 87 3 exe, veetor for user mode to
90sE [1] t tronsfer gontrol to DELTA hardler
886E 1) SSETEXY, S ADORESZ08PTHAND, ACMODESSPSLIC SUPER 5 game for super mode
2081 99 seerw End of dobueﬂﬁnc additions
3081 "
uast [} SOELLOG, S #PSLSC SUPER 3 delete all supervisor mode process
[1:1.] 4 93 3 logfcs) names, Specifically gets rid
ANsE 9a 3 of {nitigl SYSSINPUT,; Lasaving the
898¢ 9 1. corpect exec, mode 1ogical name,
k4 4 04 o@dsE 9% CLAL (3P} ? set up dummy zero 8rg, Dlock
[ 73414 (14 FA 9090 97 CALLG (sP),8°18s 3 creats initial call frame
2898 ya9a 98 1281 «WORD [] 3 entey mask
SA 39800909°GF 9 239 9 MOVAS G CTLIAG, CLIDATA, RIS 3 R13@ = Acddress of PPO ares fren LOGIN
58 28 AA 08 4é90 180 HovL, PPOSQ CLIREGHG(RIBI,RE! 1 RIl = Address of CLI privete storage
[} 4 A -1} ot Q2 2C ot 191 noves $3,(8P),80,PP03Q0 CLIREG(RID),(RLY) 1 zerc al) storage
59 a8 1€ A 89 Aa@ap te2 MOvw PPOSH _ INPCMAN(RIG) ;PRC W, INPCHNAN(R]IL) 5 save TTY channe! numper
3 b14 70 9daAD te3 MOYQ AP,PRC_L.SAVAP(RLY) 3 save (nitiel arg and frame pointers
daod0p00ecr asraecr 9¢ Q9me 184 navags WASUPSUTILSERY*2,G5CTLSAL CLICALBK 5 CLI colliback routine
4089 1% SOI0w,3 81,PRC, W, INPCHAN(R11),8108 SETMODE|IOSM CTRLYAST.
aAN8e 196 PISSUPSCTRLY.
9089 197 P3InsPSLSC SUPER t esot up CONTROL~Y AT
a3s¢ 38 9900 1238 838w ERROR
80E3  10¢ SOCLCMM, S HAND 1 set up CHME nrandler
3348 39 pert 110 838w ERAQR
18 A JYegn0ede er 09 @#9Fe 111 LA 2N #8383 NORMAL,PPOSL LSTSTATUSCRIB) ; estabifsh normal succeosns
[.] 144 112 3 for exit to LOGINOUT
*9FC 113 ¢ Inftiel({ze process RMS structures
$8 Q98Ca CB 9E WOFC 114 MOVAS  PRC CLENGTH(RIL),RE 3 set address of RMS atructures
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«MAIN,
1€ A8 8
89 @280 C8
7 a17¢C €

[1] gage dr
gdepoce 50 AB
$8 A8 2000°87

g080°CY [II1.0d 14
o8008°CY 22 AA
e000°¢C? g08a°CY
pose’CY? 26 AA
soee°Cs S8

ogee°CY (1)

9000°CY (1111814
[11] 244 [ 11114 1]
Qers cs geee cy
9138 €8 2900°C7
p888°CY 88 AA
8090°CTY 62 AA

egea°Ce @1
2098°CY FF 4F

(1112447 2080°Co
92@s°CY epegevenrsr

#C A8 57
88 A8 39
SA  8C A8

§826°CA 0g0dc4862°LF
sese’Ca sa19°8r

8280

0 9880334E°ErF

SE 8C AD

A4 AD  eeposeSe 8P
A8 AD AC AD

SA 28 AS

9809°CA 202008496°CF
sdue’Ca  13°8F
9996°CA  AC AD
9902°Ca  @a%2@ 8r

s2 eégeCa

9E

9191
9108
2124
ater
o118
o114
»120
127
9120
o138
a13a
a13rF
st
o148
9152
9159
[ 371
2166
916C
2171
77
7€
2187
8188
et8r
#18F
ajar
9193
819¢C
3143
3{AC
BLAF
JiAP
S14r
BiAF
05AP
d1arF
BLAP
214F
0184
(2319
[ 31.13
v1c9
eico
aLce
810¢
210¢
310¢C
A91EQ
B1ED
O1ED
aFy
91FA
9290
2226
4200
221

31cMAY=1982 21196105 VAXe]] Mascro VE3«dQ
JleMAY=1982 21328358 DRAB: [COURBE BYSPRG,CLI!

MOVAS  PRD, G_FAB(RS),PRC_L.INOFAB(RI!) » ecddr, of gen, DurD, FIi
MGVAS  PRD,G_INPRAB(RS),RY 5 eet sddress of {mput RAB

MOVAS  PRD,G_OUTRAB(RS),RY 7 set sddress of ecutput RAS

KoV UPABSC, B8IDC<FABSC BLNOB>,PRO, G FAB(RE) ;5 set FAB ID/Long
MOVAS  PRD G NAN(RE),FABSL NAM(RS) 5 set addrese of NAM bloek
LD BNAMSC, BIDECNAMSC BLNOA» PRO G NANCRE) ) set NAM 10/Lenc
LT SRABSC_ BID*<RABSC BLNOBS RABEBB BID(RY) 5 eet RAB 1D/Leng
LA PPOSK INPISI(RID),RABSH _I8I(R9) ; set input 182

nGvw RABSSE sxntno:.nAasu.axotnva 1 set RAB ID/Length

MOvw PPOSW OUTISI(RISI RABSK_ISI(RT) 1 set output 81

MOV, R8-RABSL_FAB(RY) 5 set address of FAB
MOVL RO, RABSL FAB(RT) 3 set address of FAB
BICwW SRABSM PPF, IND,RABSN ISI(RY) t set PPF d{rect accees
[ 344] SRABSN _PPF. IND,RABSH, IS8T(RT) } dissble yseremode EOF
KovL RABSB BID(R9),PRO G ALTINPRAB(RS) 5 set RAB ID/Len/18!
MQVL RABSB _SID(R7),PRD G ALTOUTRAB(RE) 3 set RAB ID/(en/I8I
ovL $208,  INPDEV(R10) ,RABSL CTX(R9) ) store (nput device ehe
nove PPOSL  OUTDEV(R1D),RABSL CTX(RT) 5 store output deviee ch

MOVS #3oRABSB, MBC(RY) » allocsce | block/buffe

mMgve 8= ,RABSB _NBF(R9) 7 allocete | butfer/stre

NOVW RASSE _NOF (R9),RABS8 MBF(RT) 1 set same MBC/MBF for o

BISL  #RABSN,PMT,RABSL ROP(R9) 1 ollow read with praspt

oV R7sPRC LLOUTRAB(R1Y) ! set eddress of output
| Mave RS, PRCLLINPRAB(RYLL) 5 set addrees of {mput R

Bientay CLI Punn{rG message to user

MoVL PRC L, OUTRAB(R11),R1S 1 get address of output

MGVAS MIGA,RABSL RBPF(R1B) 1 set messege addrese

gy sLENG,RABSN _RIZ(R1D) t set record aize

$PY? RASE(R18) 1 display CLI running me

838¥% ERROR § cheek for eorrors

? and drop through te mae

t Main CLI loor entered once from the inftialize routines then
1 tubscauently from the exit handier to precess next command after
s image enit,

13
SUPSRESTARY:

gy

jers

MGV AB SUPSEXCEPT, (FP) ? eet gcondition handler address
Kere stuff for debugeing
SSETEXV,S ADDRES=eBPTHAND, ACMODESSPILIC USER ) estadlish primary
: exe, vegtor for user mode to
trensfor control to DELTA heng’
SSETEXV S Aoon!s-olprntno.ACnoo:--rsLac.puvtn j same for super m
End of aobuen(ne eddi{tions

MOVAS  WRK K LENGTH={6(FP),SP ; reserve CLI work sres

MoVL SMSGBUPSIZ, wRK _C _MSGBUFDIC(PP) ) size of RMS M8G dDuffer
nOvAS WRK T MSCBUF(FP) , WRX _Q M8GBUFDSC*A(FP) 5 eddress of buft
uovy PRCL.INPRAB(R11),RED § eddrese of {nput RAB

MOVAB MEG2,RABSL PBF(R1D) } set prempt address

ugve SLEN2,RABSB PSZ(RIQ) 3 set prompt size

MGVAS WRK_ T ”UGDUF(FP) oRABSL UBF(RI2) 1 (nput buffer address

LA -nscauraxz,nlssw.uszcaxa) 1 {nput buffer sigze
SGEY RAB=(R1Q) } get next record
MOVINL RABSW_RSZ(R108),R2 t size of tnout linme
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31aMAY® 1982 21109305 VAXeil Macro V83e00

3leMAY=1982 213081358 DRAJ: [COURSE,SYSPRG, CL!)"YCLID!G.NKX)

$3  3899°CA DO 8218 172 novL RASIL _REF(R13),RS 1 address of (nput )ine
oF 88 9220 173 PUSHR  8°M<R3,R1,R2,R3> save registers scross CMPCS
JPEF AC AD  9003°8F 29 9222 178 CMPCS  SBYE_LEN,WRK, T, NSGGUP('P).lY! ) check for BYE commend
- 11 13 8220 178 BEQGL 193 5 {f s0, loo out
8F  BA  a22F 176 POPR S°MeRD, R ,R2,R3> 3 restore registers
se vaape000er D1 923 177 CHPL SRN3S _EOF,RQ 3 was {t ond=otefile
86 13 ©238 178 B8EGQL 198 3 it s0, logout
13 S8 €8 2234 179 8LBS RO, 208 3 valid GET?
FPoF 31 w23 188 BRYW SUPSRESTART 3 (¢ not, try again
$2 13°8F 94 03249 181 198: MOVIBL #L0GOSZ,R2 3 §¢ EOF « Yogout
3 000008 A9EF 9€ 9244 182 MOVAB LOGO,R3 s set yp for LOGINOUT
e2482 183
8248 184 goee Fizx problem with BYE end controlel commandes not working
ss  S2 00 p2a8 188 MOVL R2,R8 3 stope commend line length
B 11 228E 186 8Re 238 3 Join common code
6259 187 jeoe €nd of f{xvoee plgc add Yebel 23831 below
a2s9 168
s DS 02%8 189 2031 T8TL R2 s blank Vine?
e3 12 92%2 19@ 8NEQ 188 3 1¢ not, econtinue
Frss 31 @2%s 194 LLL] SUPSRESTART 3 1¢ plank = get anether
Sa s$2 0o 9297 192 188 HOVL R2,Re 3 Yength of command
ss AC AD DE m2Sa 193 HOVAY WRK T _MSGBUF(FP),RS 3 eddress of command
sadseaacarer 3 [} 3a @23t 198 2193 Loce (RS} ¢+, 83, SEP 3 fe this ehar, (n separator Vst
93 12 9266 198 8NER 223 3 19 NEC = yes
F3 54 rFs  d268 196 SO8GTR RQ,218 5 else tey next char,
$S2 58 C2 288 197 2281 SUBLZ  Ra&,R2 3 Peset (mage name length
326E 196
226¢€ 199 jese Adged 1abel 233 to this statement to fix bug from gbove
9C AD Sa 090  Y2sE 200 233 novy RA,WAK, L CHDLEN(FP) 3 save user commend lemgth
9272 201 jees End of bug fix
9272 292
AQ AD o342 9€ @272 293 HOVAB (Rl)[R!].HRK,L.CMDADR(FP) § save user commend sddress
¢9a33280EF 16 @277 208 Jss SUPSIMGACT 96 run the selected imaege
23 Se €8 9270 208 8,83 RQ, 248 } skip {? ok
21¢0 39 9280 296 LE1 1] ERRPRY 3 output error message
FF29 31 9283 287 2483 8Rw SUPSRESTARY
8286 208
3286 209 ; Image sctivetion
3286 210 3
2286 211 SUPSIMGACTH
1F Sa& A9 Q3 €2 928 212 88ss SPRC_V_ EXIT,PRC W FLAGS(R11),4308 ; skip {f nendler active
74 a8 299908397 EF 0E 288 213 MOVAL  SUPSEXIT,PRCL_EXTHND(R11) 3 set exit handler address
78 AB [} 08 ©29)3 214 MOVL #1,PRCL.EXTARG(RLY) 3 set count of arguments
7€ a8 oeee C8 OE 2297 218 MOVAL  PRC L EXTCOD(R113,PRC L _EXTPRM(RIL) 3 address of parameter
3290 216 SOCLEXM,S PRCL.EXTBLKCRIT) 7 set up exit handier
0192 30 a2A7 217 8saw ERROR
s3 2RANRAAAGF DE  42aa 218 aes: MOVAL GoMMGI IMGHORBUF RS 3 RS » Address of (mage heager byffer
[11 s2 70 a2\ 219 “OvVQ R2,(RS) t pointers to {mage file desec,
38 AS  4MG0EQQR4’SF DA w284 229 MoVL S0EFLEN, 8(RS) 3 pointers te default image f{le dese,
ac s 00UARABC EF 9€ @2B8C g2t "OVAS BEF, 12(RS)
vecs 222 SIMGACT S= s ectivate image
e2Ca 223 NAMES(RS) e 1 image file name
aeca 224 OFLNAMSB(RS) 3 detfaule file name
agca 228 HDRBUFS(RS) 3 image header buffer
oF S@ g8 J20C 226 BL8S RO, aa% s 11 set = asctivetion ok
S@ 0O @20F 227 PUSHL  RY t save error code
(T3} 228 SRUNDWN_ S sPSLSC _USER 3 run down bad (mage

73



“AIN,

WRITING COMMAND LANGUAGE INTERPRETERS

Corrected CLI With Debugger Support (Page 5 of 7)

58

FC AD  SE
7€ oF 16
FAcAF

b3

89°AF 99

(1 95@8808B°CF

. 22 Se
L] 26200800°6F

7E

28 &4

7€ Se

7€ 860003768 °EF
38 P2 A8

L1 Se

(1]

°w 8¢
960890280°CF

58 58200008Q°CF

58 98 a8
78 Al b6°AF
geoadeaz’cr

se 000092636 °08F

8 80000000°GF

[ { . LAY ]
§8 04 a8
SA  0e AC

8 AA  9C A8
C AA AP AB
S9  oeee3doey 8F

sgpe
(L]
09
78

02EA
92E0
(}143
[ Hig]
[ H O
afe
e2re
(H]
werFcC
0308
#3082
033¢
931¢
323
9326
8320
2320
e32r
9332
3338
*33¢C
¥3e8
2343
9328
93a8
e3ag
83:¢
838€
(2111
334€
333E
9350
4387
9338
3360
2366
8368
o36F
s37e
e37®
a37a@
2378
837¢
3378
8372
8379
3370
3388
2388
9384
238r
2396
0397
$397
3307
a3e7
397

31=MAY=1982 21389185 VAXeli Mecre V0328
330MAY=1982 21208858 ORA21 (COURSE,SYIPRG,CLIINMY(

POPYL Re § rootoPre errocr code
RSS 5 return to mein loop
343 ®ovL SR uRK, L SAVESP(FP) 3 save current 8P
ASKL PSSV _PRVMOD, #PSLIC USERO2+PBLIC USER,=(SP)
5 set up user PBL on stack
PysxHan B8°SEs 3 set up yeer PC on stack
REY 5 switeh to user mode
121 CLRQ AP 5 ciear AP,FP
CALLS  #@,8%e8 3 set top level call frame
408% JMORD @
' MOVAS GoEXESCATCH ALL, (FP) § set exception to cateh all
SSETEXV S 82, GSEXESTATCN ALL # last chance vector
SINGFIX, S 3 perform address relocatien
1814 !OctSl t exfe {f error
HOVG G®MMGSIMGHDRBUF, R4 3 sddpressen of {mage header L file
3 ELY argumone iist
CLARL «(3P) 3 CLI flags
PUSHL, THOSL LNKFLAGS(RA) ? link flage from {mage header
Kove Ra,=(8P) 3 image file nmame ¢ image header
HOVAS  SUPSUTILSERV,«(8p) 3 CLI caliback address
MOVEWL IMOSM ACTIVOFF(RA),RE s offset to transfer vectors
ADOL RRsRO J address of transfer vector array
PUSKAL, (RE) 3 ssve address of transfer veetor
CALLS 86, 9(RA) ¢ 3 call {mage entry
[$11] Jmue CoEXESEXIT IMAGE } 9¢ do SEXIT.S

3 .

1 Conditiorn hamdier for CLI errops, Not called for user orrors as these
s ere esught by EXESCATCR_ALL whieh peimnte erpor dump and does an exit,
5 CLI errore orp 8poeisl = rebet axit Mangler snd jump to EXESCATCH ALL,
H

+ENTRY
MQVAS
MOVL
LULEY )
Jup

o ¥ORD
MevYL
RET

198

- w0 % a0

«ENTRY
MOVAD
"ovL
Mavy
MOVL
MovVL
MOV
MOVL
RET

a e v w0 ve

SUPSEXCEPT, *N<R 1>

GoCTLSAG,CLIDATA,R1Y 3 Qet sddress of PPO

PPOSQ CLIREGPE(RIL1),R11 1 get eddress of process work ares
B8°108,PRC L EXTHND(RI1) ; reset exit Nendier sddress
GOEXESCATCH ALL*2 3 take special error exit path

[} $ ontpry mask for special error han
#3838 NORMAL, RS 3

set suecess

CLI esrvice routine to poes commend 1ine to utilities
se for R8X typeo GMCRS,
utit{ties tike DIRECTORY,

Not® that will NOT handle requests from OCL
Agsumes callbagk request of proper type.

SUPSUTILBERV, “MeR12,R11>

GoCTLSAG CLIDATA,RY 1 eddpess of PPD

PPOSG CLIREGOA(R1I{),RIL 1 address of process work area
PRC L .SAVFP(RIL),RYL ; eddress of saved FP

acAPI R0 addpress of CLI request dlock
WRK L CMOLEN(RT1),CLISW RGIXZ!(RlBJ 3 return 1tine lengeh
WRAK L CMDADR(RE1),CLISA ROAQDR(Rlﬂi ) return 1{ne address
SCLIS _NORMAL,RG 3 set guccess return

Zx{t handier, called after (mege exi{t to rundown {mege, Mandler doss
Aot peturn (ag this would delete process), but resets the stack so that
the RSB retyrns to the main 100D to Get the next command for processing,
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31oMAY=1982 21109105 VAXwl]l Macro VO3eB@ 6
3lcMAY=1982 21108158 ORAGS (COURSE,SYSPRG, CLIlNYCL!DBO M)
283a 3397 286 ENTRY SUPSEXIT,*McR2,Ri>
f1] 38390Q00°GF 9 2399 287 oVaAS GOCTLSAG, CLIDATA,RYY 3 Rit = gddress of PPD
S8 98 AB 0@ @3a2 288 oYL PPOSQ CLIREGHA(RI1),RIL § address of process work aren
S4 A8 [ 1] AA  93A4 209 81Cw #PRC M EXIT,PRC W FLAGS(R1L) 1 exit handler mo longer sctive
) s0 98 AB 0o n3as 290 Mavy PRC L SAVEP(R11), PP t FP s sddress of CLI work ares
52 AG AD 9 93aC 291 HMOVAB WRK O, MIGBUFDIC(FP),R2 1 R2 5 RMS meg buffer deseg,
2 Sa orF A 9388 292 10%3 MOVZSYL -nscauraxzatnz) 3 reset size of meseage bduffer
8@ 0D e384 293 PUSHL .0 3 Pun down only {mege files
[ LI} 1 1Y 294 PUSHAS (R2) 3 eddeese of message buffer desc,
se00geee sr 82 rs ga3se 298 CALLS #2,G 8YSSRMSRUNDWN 3 PUn down RM8=32 ¢{les
EE %@ £9 e3zsr 29¢ 8L,a¢c RO, 108 s (¢ orror » tpy next file
a3C2 297 SRUNDWN,_8 #PSLSC USER 3 run down {mage
S 94 8C De e3C: 298 MovL 0a(AP), RO 3 retrieve resson for exit
st FC AD 09 e3CF 299 MOvVL WRK L SAVESP(FP), 8P 3 Get gaved 8P
S o303 300 nse 3 return to originetl caller
e304 3ot 3 .0, JSB BUPSIMGACT (n main loop
93ba 392
€304 383 1 CONTROLeY AST routine, Prints out o message and forces {mage to exit,
-go- gﬂ; 1 It dees not get invelved {n commend processing as DCL does,
9304 2% .
2C00 €308 396 +ENTRY SUPSCTRLY,™Nc¢RiE,RiL>
$8 9P0000900°GF  9E 3306 327 MOVAS  G°CTLSAG,CLIDATA,R{Y 3 R11 & gsddress of PPD
11} 38 A3 09 @300 3as “ovL PPOSQ CLIREGSA(RIL), R ;7 sddress of process work ares
. ¥3EY 389 $02I0W .S #1,PRC w, INPCHANC(R11),#308 SETMODEL JOSM_ CTRLYAST
a3k 310 PLeSUPSCTRLYe
[ 3189 31t PInsPSLIC SUPER ) re=agt{vate CTRLeY AST
037 329 Ped2 312 [ 311 ERROR
SA  9C A8 0@ #49S 313 MovL PRC,_L.CUTRAB(R11),R18 § sddress of output RAB
2900°Ca [TTTTLRA R4 44 9 ra09 314 MOVAS MSG1,RABSL_RBF(RIB) 3 set message asddress
2029°CaA (I 3834 .14 89 9412 318 MOV SLENE,RABSW RSZ(R1Q) 3 set record size
0419 316 YT RABE(R10) : output in CTRL/Y AST messade
(1 2% 38 @822 317 888w EZRROR check for errors
11 54 a8 a3 £l ea2S 318 L1.14 #PRC V _EXIT, PRcﬁn.FLAGstﬂtl):lﬂl 1 sny imsge active? -
9424 319 SFORCEX .S CODEsNSSS NORMAL 3 force user to exi{t with success code
93 ga3ls 320 108 RET 3 retuen from AST
éa3C 321
d83C 322 3 Error test reytine
ea3C 323
81 S9 €9 3a3C 324 ERRORY BLBC G, 188 3 ;skip on error
. 23S aQa3rF 3128 RSS 3 return ok
21 18  @a4Q 326 10%1 ss8s ERRPRY 3 00 ori{nt the error message
90 3442 327 HALT
[ LT} 328
9243 329 ;3 Error message output roytine
saay 330 ¢ .
S@ 00 8443 331 ERAPRTy PUSHL RO 7 status qode
et 00 eaas 332 PUSHL, L3 3 apQument count
St ST 00 g@as7 333 novy SP, Ry
3444 33a SPUTHSG, S (R1) 3 output error messede
8C 05 wa%oe 338 TSTL  (3P)e 3 Dop arg count off stack
Se 8Epa  ease 33¢ pPoPL L{] 3 Prestors error code
2%  #aSE 337 LE] )
¥asre 338
aasr 339 3 CHMS nandier = for this CLI (s & mo=op
1114 340 :
(13 DS masP 341 WANDES TSTL (sP)e } Pemove change mode code from stack
22 94361 3a2 REY 3 return sfter CHMS coll
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MAIN,

@0
20

58
FYY

a7

[14

L3}
24

at
21

L3}

32

S8
A

ar
22

40

(1]

as
24

a3
sS4

(1]

20
2e

28
53

29

Se

24
a9

24
a1

53
Sa

2A
aC

2A
29

as
as

Se
$s

WRITING COMMAND LANGUAGE INTERPRETERS

Corrected CLI With Debugger Support (Page 7 of 7)

FY
a3

2A
59

$4
ap

33
af

99
29

a9
20

[13
4l

24
[].3

(31

g8e006229
90922390
92022294
ode000a9
29 o4 30
a3 ac se

A
adgaage
29 9a a0
ac &F s
eA 20 24
2000020918
&S 9a a0
€ 28 aS
LLLLTT 28]

$3 S9 83
a® 47 af
Qdedgceil
$86 &5 2
80000882

2F 89 2¢

a$ S9 g2
g@ceeees

9462
fae2
2462
862
9462
8d62
9862
3382
3e6t
874
9478
0478
easy
0493
fa%e
3496
[LTY]
9349
849
9849
9088
328C
L1114
$aco
ELI
Jaco
630y
8ac3
2acs
98C6
aacs

3a3
348
3as
3a¢
3ay
3ag
3a¢
330

381
3s2

383
3ss

358
357

358
359
360
361
Jo2
363
368
Jes
366
367

-

M§GOS -

LEI 2 ¥]
LT3

3
[8-1-1-1]

oLFy

§
sepy

§
avEs

JieMAY=1982 211891385 VAXell Maeps VO3=2Q
31eMAY= 1982 21108158 ORAQS [COURSE, SVSPRG,CLIIMY

Heeseages disolaved at terminal
$PACE = 32

€R 8 i3

LF 3 1@

TAB ® ¢
oASCIT <CCRIPCLF><TABPCTARD/2an EXAMPLE CLI 22e/<CRO<LF>

LENGs , ongGd
chSCIT <€CRIGLF><TABZCTAB>/ann CONTROLeY AST wee/<CRO<LF>

CLENim oM8G)

oASCIY  <eCROCLF>/ENTER IMAGE NAME /

LEN2s ensG2

+ASCIY /SYSSSYSTEMILOGINOUTY 3 image name for LOGOUT

LOGOSZu, =068

«ASCIT /,EXE/ 3 defauits for (mage file name
DEFLEND, =0EF

+ASCIY <«SPACE><TABY"/" § separators

«ASCIT /BYE/ 3 command to lesve system

BYE LENS «BYE 1 length of command

+ENO SUPSSTARY
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WRITING COMMAND LANGUAGE INTERPRETERS

MYCLIDBG.COM Procedure

$1 wyCLIDBG,COM

SEY VERLYY

LIBRARY/CREATES(BLOUKS$ 13, WODULES113)/MACRD DFFS ML PPODEF, MAR,OCLOEF MAR
MAC/LIST MYCLIDBGDEFS/LIBSSYSSLIBRARY I 1B/L18

LINK/NOTRACE/NOSYSSHR/MAP MYCLIDBG,SYSSLIBRARY DELTA,3YSSSYSTEMISYS STB/SEL
SEY PROCESS/PRIVS(SYIPRY,CMXRNL,PRMGEL)

COPY MYCLIDSG,EXE SYSSSYSTEMze,»

RUN SYSSSYSTEMgINSTALL

SYSISYSTEMIMYCLIDBG,EXE/SHARE

S SEY NOVERIFY

LXK RN NN K J
o
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WRITING COMMAND LANGUAGE INTERPRETERS

Sample Run

Usernase: MUIZNIEKS/CLI=MYCLIDBG
Password:

Uelcome to VAX/UMS version V3.0 on node HARDY
DELTA Version X2.2

7FFDIE3IB/PUSHAL 7FFD22CE RB/7FFD1EQO

ZEEDIEOO,1ix
JFFDIEOO X1+421B!MOVL 0028(R10)+RJI

X1+421BiB3P

$8% EXAMPLE CLI 8332

ENTER IMAGE NAME SYSSSYSTEMIPIP 3,.EXE/FU
1 BRK AT 7FFD201B
X1+21B/7M0VL 0028(R10)»RJI R2/00000017

12

Directory DROSCCOURSE.SYSPRG.CLI]
J1-MAY-82 21:33

HYCLI.EXES 1 (241654) bo/b. 31-RAY=-82 21227 (11+2303 [RWED)RMEDIRE»2
MYCLIDBG.EXE}L (2436+5) 26./26. . 31-HAY-82 212132 [11,250] CRUED/RWEDIREs]
TODO.EXE}$ 28 (241052) 18./718. 31-MRY=-82 21223 [11,250] CRWEDsRWEDIRE,3

Total of $50./50. bloeks in 3. files
ENTER IMAGE NANE BYE

1 BRK AT 7FFD2013B

X1+21B/MOVL 0028¢R10)sR3 iP

MUIZNIEKS lossged out a3t 31-MAY-1982 21:33:48.48
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WRITING SYMBIONTS

TEST

In writing a symbiont, it will be necessary to eventually test it
out under the control of the Job Controller. At the same time it
would be very helpful if that subprocess was also wunder the
control of the DELTA debugger. That way it would be possible to
step through the program under actual conditions. Your assignment
is to alter the standard VMS print symbiont such that when it
starts up, it will be under the control of the DELTA debugger and
you control the DELTA debugger input.

To accomplish this, you will need the following information:

1. The source files for the print symbiont are in the directory
[COURSE.SYSPROG.SYMB] along with a command procedure (listed
below) for creating the PRTSMB.EXE file.

$SET VERIFY

SASSIGN SYSSLIBRARY:LIB.MLB EXECMLS
SMACRO/ENABLE=DBG/0BJ=SMBCHRGEN SMBPRE+SMBCHRGEN
SMACRO/ENABLE=DBG/0OBJ=SMBF LGPAG SMBPRE+SMBFLGPAG

SMACRO/ ENABLE=DBG/0OBJ=SMBGET SMBPRE+SMBGET
SMACRO/ENABLE=DBG/0OBJ=SMBINIT SMBPRE+SMBINIT
SMACRO/ENABLE=DBG/0BJ=SMBMAIN SMBPRE+SMEMAIN -

$MACRO/ ENABLE=DBG/OBJ=SMBMBAST SMBPRE+SMBMBAST

SMACRO/ENAB LE=DBG/0OBJ=SMBHANDLE SMBPRE+SMBHANDLE

S$MACRO/ENABLE=DBG/OBJ=SMBSUBR SMBPRE+SMBSUBR

$ LINK/NOSYSSHR/NOTRACE/EXE=PRTSMB/MAP=PRTSMB/FULL/CROSS -
SMBINIT, SMBFLGPAG, FIDTONAME , SMBCHRGEN, SMBMAIN, -
SMBGET, SMBSUBR, SMBMBAST, SMBHANDLE, -
SYS$SYSTEM:SYS.STB/SELECT

SSET NOVERIFY

Listing 1 MAKESYMB.COM

2. The DELTA debugger directs it I/0 through the 1logical name
DBGSDELTA

3. To invoke the DELTA debugger rather than the normal Symbolic .
Debugger, you must use the logical name LIBSDEBUG
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WRITING SYMBIONTS

Solution

The necessary change is to force the new symbiont to generate
an SS$_DEBUG signal. The listing at the end of this section
shows the symbiont 1initialization section generating the
signal.

The command procedure [COURSE.SYSPROG.SYMB.SOLUTION]JMYSYMB.COM
(listed below)/is used to create the executible file but with
the name MYSYMB.EXE

SSET VERIFY :

$t This logical name is needed by the MACRO assembler
SASSIGN SYSSLIBRARY:LIB.MLB EXECMLS
SMACRO/ENABLE=DBG/0OBJ=SMBCHRGEN SMBPRE+SMBCHRGEN
SMACRO/ENAB LE=DBG/0BJ=SMBFLGPAG SMBPRE+SMBFLGPAG
SMACRO/ENABLE=DBG/0BJ=SMBGET SMBPRE+SMEGET

$1

SiNote I used a different filename for the INIT routine
S$! that includes the LIBSSIGNAL

$!
$MACRO/ENABLE=DBG/OBJ=MYINIT SMBPRE+MYINIT
SMACRO/ENABLE=DBG/0BJ=SMBMAIN SMBPRE+SMBMAIN

SMACRO/ ENABLE=DBG/OBJ=SMBMBAST SMBPRE+SMBMBAST

SMACRO/ ENABLE=DBG/0BJ=SMBHANDLE SMBPRE+SMBHANDLE

SMACRO/ENABLE=DBG/0OBJ=SMBSUBR SMBPRE+SMBSUBR

St

$! I altered the name of the final executible file

$!

$ LINK/NOSYSSHR/DEBUG/EXE=MYSYMB/MAP=PRTSMB/FULL/CROSS -
MYINIT, SMBFLGPAG,FIDTONAME, SMBCHRGEN, SMBMAIN, -
SMBGET, SMBSUBR, SMBMBAST, SMBHANDLE, -
SYSSSYSTEM:SYS.STB/SELECT

SSET NOVERIFY

Listing 2 MYSYMB.COM
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WRITING SYMBIONTS

The final step is to set up the logical names and 'load' in
the symbiont. This is done by the command procedure
[COURSE.SYSPROG.SYMB.SOLUTION]LOADSYMB.COM which is listed
below.

$SET VERIFY

St

$! Make sure you have the necessary priviliges
SSET PROCESS/PRIV=(OPER,CMKRNL, GRPNAM)

$!

$! Reset the protection on the terminal

$! So it can be allocated for I/O

$SET PROTECTION=(W:RW)/DEV terminal

St

$! Copy the symbiont file to SYS$SYSTEM

SCOPY [MARSH.SYMB]MYSYMB.EXE sysS$system

St ,

$§! Alter the UIC and set up the logical

$! names for the symbiont to use

$SET UIC [1,4)]

SDEFINE/GROUP DBGSDELTA terminal
SDEFINE/GROUP LIBSDEBUG DELTA

St

$1Create the proper queue forcing the

$! Job Controller to use your file

$! for the symbiont ;
SINIT/QUEUE/PROCESS=[MARSH.SYMB]MYSYMB.EXE terminal
$!

S! Start the queue. This should cause the

$! symbiont to startup with the DELTA debugger
SSTART/QUEUE terminal

SSET NOVERIFY

Listing 3 LOADSYMB.COM
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WRITING SYMBIONTS
Listing 4 of MYINIT.MAR (page 1 of 4)

oTITLE SHBINIT = SYMBIONT INITIALIZATION
<IDENT °Vv03-000°

] E 3
$ COPYRIGNT Cc) 1978, 1980, 1982 8Y *
# DIGITAL EQUIPNENT CORPORATION, MAYNARD, MASSACHUSETTS. *
® ALL RIGHTS RESERVED. *
* ®
* THIS SOFTWARE IS FURNISMED UNOER A LICENSE AND MAY BE USED AND COPIED #
* ONLY IN ACCORDANCE WITM THE TERMS OF SUCH LICENSE AND WITH THE *
* INCLUSION OF THE ABOVE COPYRIGMT NOTICE. THIS SOFTWARE OR ANY OTHER
# COPIES TMEREOF MAY NOT BE PROVIDED OR OTMERWISE NADE AVATLABLE TO ANY . *
% OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS MEREBY #
® TRANSFERRED. *
® *
* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE VITHOUT NOTICE *
* ANG SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
s CORPORATION. *
% *®
® DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY GF ITS 3
© SOFTWARE ON EQUIPMENT WHICH IS NOT SUPOLIED BY DIGITAL. ®
t ] .
® ®
+®
FACILITY: ~  VAX/VMS PRINT SYMBIONT

ABSTRACTS ONCE ONLY INITIALIZATION ROUTINE AND DATA

ENVIRONMENTS NATIVE/USER MODE NON-PRIVILEGED CODE

AUTHOR?S HoB8.B80SWELL ¢ LEN KAWELLo CREATION OATES 21-APR-77

RODIFIED BY?

v02-G04 MLJO068 KertiRn Lo Jack, 14-Jan-1982 22334
Delete unnecessary initialization of RABSL_USBF,

v02-003 GWFO0O08Y Gary W, Fosler 23-Jul-1981
Set addresses of 2 user buffers.

v02-002 GW*0003 Gary ¥. Fosler 11=-Sep~1980

Change protection on mailbox to remove write access to NORLOD

«PAGE
«SBTTL DECLARATIONS '

PURE_SECTION NAME=SMS_INITCODE

INCLUDE FILES:

CPRTSMB.SRCISHMBPRE  MAR

MACROS:
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WRITING SYMBIONTS

Listing 4 of MYINIT.MAR (page 2 of 4)

TED SYMBOLS:

$JBCHSGOEF $J38B CONTROLLER NESSAGES
STORAGE:S
.80xs $NAME FOR JO® CONTROLLER MAILBOX
-LONG 208-10¢
+LONG 10¢
<ASCII

’_t
.LONG  STSSC_JOBCTLNS
JASCIT /3/

«PAGE
-S8TYTL SYMBIONT INITIALIZATION ROUTVINE
IonAL DESCRIPTION:

THIS ROUTINE PERFORNS ALL ONE TIME FUNCTIGNS FOR THE
PRINT SYMBIONT, -

NG SEQUENCE:

nnxk ENTRY POINT OF SYNEIONT
PARARETERSS .

NONE

17 INPUTS:

NONE

T PARAMETERS:

R11 CONTAINS TME AODRESS OF THE IMPURE ODATA B8LOCK
INIT DONE MESSAGE SENT TO SYMSIONT MANAGER

(IT OUTPUTS:

CHANNEL ASSIGNED TO SYMBIONT MANAGER MAILSOX
MATLAOX CREATED SOR RECEIPY OF MANAGER MESSAGES

TION CODES:
NONE
FFECTS:

THIS ROUTINE DISPATCHES OIRECTLY TO THE SYMBIONT IDLE LOOP
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WRITING SYMBIONTS

Listing 4 of MYINIT.MAR (page 3 of 4)

TSYMBIONT INITVIAL ENTRY
SENTRY MASK

XS REELIBELERE LT ELELEE ISR L RIS SV LA EERIEROEGR

EELEEBLLER AR LR KB EERE R EREX RN S LB LR LI BERBERER BN

SMB_START?
- WORD ]
H
pushl 8sst_dedbug
calls 21,6°1ibtsignal
H
novaL HASKHBSHANBLER,(FP)

oo o0 we

e oo oo

. o0 ve

DISABLE ASTS

$SETAS

NOYAL

RUN-TIME INITIALIZATION OF DATR FIELOS

KOVY

\novw
Kovy
HOVAL

REVAL
MOVAL
MOVAL

ASSUNE
Move
ASSUME
nove
ASSUNE
novy

LA LS
HOVL
Have
SETBLT

MOVZStL
MOVZuL
CLRW
MOVAL
nOvAL

ASSURE

CLRS

UNTIL MESSAGE IS SENT

T_$ 'L

WASHBSG_DATA,R11

$SET CONDITION MANOLER AODRESS

SOISABLE ASTS

$SET ADDR OF I“PURE DATA BLOCK

SSIFSK_SIZE.SO_¥W_MBREADLENCR11) :SET INITIAL RS READ LENGTH

BSHBEK _TBUFSIZ,SD_V_TBUFCNTCR11) 3SET LENGTH OF TEMP SUFFER
#SMBSK_TBUFSIZ,SO_W_TBUFSTIC(R11) SSEY LENGTH OF TEMP BUFFER
SO_T_TBUFCR1I1),SO_A_TBUFADRCR11) 3SET ADORESS OF TEMP BUFFER

SD_G_FABCR11),R6
SO_G_RABCR11),RT
SD_G_NAKNCR11),R8

EASSB_STDel EQ FASSB_BLN

SGET ADDRESS OF FAS
$GET ADORESS OF RAS
SGEY AQDRESS QF NAN SLK

CFABSC _BIDSCFABSC_BLNIS>,FABSE _BIDCRS) CREATE FAS

RABSE_BI0e1l EQ RABSB_BLN

SRABSC_BID*CRABSC_BLN2B> RABSS_BIDCRT) CREATE RAB

NAMSB_BIDe1 EQ NANSB_EBLN

SHAMSC_BTO+<NARSC_3LN38> NANSE_EID(RE) :CREATE NAR BLK

REFRABSL_NAMCRS)
R6,RABSL_FABCRT)

$SET NAME SLOCK ADDRESS IN FAB
3SET FAE ADORESS IN RaG

CSMBSK_LBUFSII RABSM_USICRT) ISET RECORD BUFFER SIZE
RABSY_RAN RABSL_ROPCRT) ;USE READ-AHEAD

$QI0S_NARGS,SD_G_QYO8LK(R11) $SET QIO BLOCK LENGTH
€108 _MRITELBLK,SD_G_QIOBLK+QIQS_FUNCCR11) $SET I/0 FUNCTION

SD_B_ERR_FLAGSCR11)

SCLEAR BOTH SETS OF FLAGS

SD_T_LBUFCR1I1),S0_A_B8UFPNTCR11) : SET FIRST ADORESS
SO_T_LSUF1CR11),5D_Q_BUEPNTe4CRI11) 3 SET SECOND ADDRESS

STATES_IDLE €Q O

SO_B_STATE(R11)

ASSIGN THE SYMBIONT MANAGERS MAILBOX

SASSIGN_S JBCHAILBOX,~

8L8S
SIGNAL
8RS

SC_W_JBCCHANCR11)
R0, 10%

JBCS _MBASCN, #0,R0
201

84

SSET INITIAL STAYE TO IDLE

SASSIGN CHMANNEL TO TNE JOB CONTROLLER®S
SMATLEOX-CHANNEL NUMBER STORED MERE

i8R IF NO ERROR

tSIGNAL THE ERROR

SEXTY



WRITING SYMBIONTS

Listing 4 of MYINIT.MAR (page 4 of 4)

H
¢ CREATE SYWBIONT®S waAILSOX
H

1083
SCREvBX_S - SCREATE A MAIL 80X FOR COMMANOS
PRONSK = SAXQFFQS, - $ PROTECTION
MAXMSG = SSIMIK_SIZEy= MAXIPUP WESSAGE SIIE
BUFQUD = S2&SIMSK_SIZE,~; 2 MESSAGES Max
CHAN s SD_W_MBCHANCR11)  CHANNEL OF CREATED MAILBOX GOES MERE
BLSS k0,308 ’ s8R IF NO ERRO®
SIGNAL JBCs_SYMBCRE,80,R0 SSIGNAL THE ERROR
2082 SEXIT_S SFORCE IMAGE EXIT

H
s GET MAILIOX CHANNEL INEG
H

MOVAL  SO_W_MBCHANCR31) 4RO $SET ADDR OF CHANNEL
BS3w SHBSGETCHAN $GET CHANNEL INFQ

SET UNSOLICITED AST FOR MY MAILBGX

.o ay o0

L 211 SHSSSETHBAST SSET THE MAILSBOX AST

nove SO_T_TBUF+12(R11), R0 SSET NAILBOX UNIT NUMBER FOR INIT MSG
ngove RO, SO_W_MBUNIT(R11) $SAVE UNIT FOR SOELMSX
asaw SMISINIT_ODONE SSEND MGR THE INIT DONE MESSAGE

ENABLE ASTS NOW

o @ oo

$SETAST_S 21 SENABLE ASTS
BRYW SHESMALN $6GTO MAIN LOOP

<END SHB_START

85



WRITING AN AME

TEST

Your instructor will supply you with a file containing t!
following MACRO-11 program (called RSXPROG.DAT):

Address (octal) Opcodes (octal) Instruction

00000 912700 @00004 START: MOV $#4,R0
poooa4 @127¢1 @00@65 MOV #5,R1
000010 poeerd 10T

02012 g12781 (RGG24 MOV $#20.,R1
gogole 712700 @00012 MOV #1¢.,R0O
000022 geenaa I0T

pooooR «END START

The file will <contain only the opcodes (no image heade
information normally placed in an EXE file by a task-builder ¢
linker) . The file was created running the FORTRAN progr:
MAKEFILE, and entering the octal opcodes as listed above. Not
that an opcode of ¢ was inserted as the last instruction in ¢t}
file. Executing this opcode will generate a reserved instructic
compatibility mode exception.

Your assignment is to write an AME that will allow the abos
program to execute to completion. In particular, you should:

1. Choose whether you want to write an AME using the standard VM
condition handler method, or the special compatibility moc
handler method. (If you have time, try to write both types ¢
handlers.)

2. If you choose to write a standard VMS condition handler then:
1. Be sure to link your AME at a base address of 64K.

2. Use SCRMPSC to establish the virtual address space for t}
compatibility mode program (starting at address #).

3. When a condition occurs, display the contents of tt
signal and mechanism arrays on your terminal (includir
the contents of registers R@ and R1l, and the exceptic
code causing the handler to be entered).

4. Check for the IOT compatibility mode exception. If the
was the condition causing the handler to be enterec
update the PC (by adding 2 to the wvalue in the signe
array), and return a success code in R@.
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5.

WRITING AN AME

For any other exception, exit the program.

3. If you choose to write a customized compatibility mode handler

then: '

1. Be sure to link your AME at a base address of 64K.

2. Use $CRMPSC to establish the virtual address space for the
compatibility mode program (starting at address ¢).

3. Use $SDCLCMH to establish the customized handler.

4, Display the contents of R# and Rl from the Pl space area.

5. Check for the IOT compatibility mode exception. If that
was the condition causing the handler to be entered,
update the PC (by adding 2 to the value in the Pl space
area), place the appropriate information on the stack,
restore registers R@#-RA from the Pl space area, and return
control to the compatibility mode image wvia an REI
instruction.

6. If any other type of exception is encountered, exit the

program.

Check the values of R# and R1 after each exception, to verify that

the AME

is working ©properly. Remember that only the low-order

word of those registers is valid on PDP-11 systems, for which
registers are only l6-bits big. _

Listing of MAKEFILE.FOR Program

MAKEFILE.FOR

This program alloss you to enter the octal opcodes for
a program, and create 2 binary file eith Just those
opcodes storsd. You enter » sord at a3 time.

[aRaNal [a)

The file i3 defined by the logical name RSXPROG, or
defaults to RSXPROG.DAT ehen no translation.

[aNal

INTEGERS2 NUMBER -

OPEN (UNITs1l, FILE="RSXPROG®, STATUS =°"NEW°,
1 RECORDTYPEx"FIXED®, RECORDSIZE=2)

1 READ (S5,10,ENDO=30) NUMBER

10 FORMAT (06)

WRITE (1,20) NUMBER
20 FORMAT (A2)

GoTD 1
30 CLOSE (uUNIT=1)

END
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JMAIN,

&F 43

62 69
65 20

24

T4

(3]

6C
63

53

61

64

69
78

70
6F
.13

62
65

53

60
60
6F

69
20

60

00006060°010E0000°

14
20
69

T4
45

WRITING AN AME

Listing of MYAME.MAR Program (Page 1 of 2)

83C006600
00000020

6000
0060
¢ooc
6060
6900
0006
0000
[LLL

6060

0600
o000
aoco
0000
0000
o000

600000600
000001FF

446 4E 41 40 40

63
T4

61
64

20
T4
10

T0
&F
6E

00080

6E 6F 4E
69 6C 69
65 63 718
00000020
60 &F 43
60 20 79
&F 69 7¢
0000001C

0000
0060
0000
0630
8050
0050
0054
6058
60ss
00ss
0066
6048
0060
6060
0060
0079
008S
6080
0080
0099
GOAS
00A9
G0A9

80606000

00000073 EF -1

3 so ES
0046 n

3 so E8
0033 31

0000
0002
0002
0002
0009
0009
0009
001E
0021
0024
0024
0024
0031
0034
0037
0037
0037

DB LONMEOWNM

3t
32

33
34
3s
36
37
3s
39
.0
e
62
43
LYY
.5
46
47
“8
49
50

52

16=MAY=1982 13335218 VAX-il Macro V03-00
16<=HAY=1982 13334:31 WORKICMUIZNIEKS.SYSPRG.

MYAME. RAR

°o

This program runs the compatibility mede pregras
RSXPROG.DAT, and responds te 10T instructions by
updating the PC and continuing execution.

Hritten by Vik Muizmnieks 02-APR-1982

Condition handling codes
Flags for SCRAPSC

SCHEDEF
$SECDEF

H Local symbols
PSL = 4X83C00000 3 PSL te enter Comp. KRode
CR_LF = 32 : normal Pé for $QI0

«PSECT NONSKARED_DAYA PIC, HOEXE, LONC

H File control block; need chenrel te file for SCRNPSC
SECFEAB: $FAB ENN=CRSXPROC-BATY>, FOPoCUPDd, FAC=<CGET, PUTY

Arguments te SCRNPSC

H
RANGE: LLONG [] stert a3t address 0

ae e0

«LONG $11 erly need one page
H Describe terminal for I/G to usor
T¥: <ASCID /SYSSCOMMAND/ 3 identify terminsl

TTCRANZ WGRO . 6
H Nessages generated by compatibity mede handler
NONCONP3.ASCII /Non~-compatibility mode exception/s

NONCONPLEN = ., « NONCOMP
conp: «ASCII /sCompatibility mode excesptieon/
COMPLEN = o = COMP

<PSECY CODE PIC, SHR, NOWRT, LONG
+ENTRY START, 28 i ne registers saved

Estadblish condition handler
ROVAL MYKAND, (FP)

Assign chanAel to terminal to communicate
SASSIGN_S CMANSTTCHMAN, DEVNAN=TT
8L8s RGO, S¢

.

SRY ERRGR
H Opeon file containing CN image as private section
b1 34 SOPEN FAS=SECFAS

LSS RG, 10%

SRy ERROR
H Creste virtual address space and map CN image
1082 SCRMPSC_S INACR=RANGE, FLAGS=O#SECSM_WRT, -
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WRITING AN AME

Listing of MYAME.MAR Program (Page 2 of 2)

14=MAT-1982 13:35:318 VAX-11 Macro V03-00 Page 2
14=-MAY=-1982 13234331 WORKSCMUIINIEKS.SYSPRG.AMEINYARE N(1)
0037 $3 CHAN=SECFAB+FABSL_STV
03 so €8 00S8 54 sLssS RO, 208
9009 31 00SE sS BRY ERROR
0061 56
0061 $7 Establish PSL and PC for compatibility mode image
83C00000 8F 00 0061 58 20%: PUSHL (1318 3 PSL predefined
TE 06 0067 s$9 cLRt -(sP) P PC =0
02 0069 60 REY 3 transfer control to image
006A 61
006A 62 3 Error occurred in main part of ANE
006A 63 ERROR: SEXIT_S COOEsRO
¢o73 64
0073 &S
0073 66 ¢ Condition handler
0073 67
6006 0073 [1] <ENTRY MYMAND, “NCR2> ¢ save one register
0015 69
00758 70 ¢ Get offset to signal array
s2 64 AC 06 0075 n HovL CHESL_SIGARGLSTC(AP), R2
0079 T2
0079 73 3 Test for compatibility mode exception
90000060 °3F 04 A2 81 0079 T4 [4 148 CHESL_SIG_NAME(R2), 8$SSS_COMPAY
32 13 0081 15 BEQLY 308
5083 16
0083 T7 3 Non=conpatibility mode exception ~ resignal error
0083 k4 } SQION_S CHANSTTCHANy FUNCe=2108_WRITEVSLK, PIsNONCORP, -
0083 19 P2=#NONCORPLEN, P&seCR_LF
53 S0 €9 00AA 80 8L8C RO ERR
S0 66000000°8F 00 00aD 81 ugvL #SSS_RESIGNAL, RO
04 0084 82 RET
(1.1} 83
008S 84 Compatibility wede exception
008s 8S 3082 $SQIOM_S CHANSTTCHAN, FUNCs=SIDS_WRITEVEBLK, P1sCOMP, -
(I} }1 L 13 P2=SCOMPLEN, P4sSCR_LF
26 SO €9 00DC 7 sLsC RO, ERR
000F 88
000F 89 3 Print contents of signal and mechaniss arrays
04 AC 00 00DF %0 PUSHL CHESL_SIGARGLSTCAP)
00000000 "EF 01 F8 0062 91 CALLS #1, OUTSIG
08 AC 00 O0€E9 92 PUSHL CHESL_MCHARGLSTCAP)
00000000 “EF 01 F8 00EC 93 CALLS 41, OUTMEC
00F3 94
00F3 9s 3 Check for I0T (CM code 2) in signal array (offset 8)
08 A2 02 01 00F3 96 CHeL #2, 8(CR2)
14 12 00F7 97 SNEQU ERR $ 1t nots exit
00F9 98
00F9 99 Update PC so don’t loep (10T instruction uses 2 bytes)
0t &2 02 co 00F9 100 ADOL2 22, 12(R2) $ PC in signal array
00F0 101
00FD 102 ¢ Return control to compatibility mode image
S0 00000000°8F 00 00FD 103 novy #SSS_CONTINVE, RO
04 0104 104 RET
0105 105
0105 106 Error in Handler or Non-IOT Compatibility Mode Exception
010S 107 ERR? $EXIT_S CODE=RO
G10E 108
G10E 109 «END STARTY
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Listing of OUTSIG.FOR Program

c GUTSIG.FOR
[4 This progrom outputs the contents of the signal array.
[4 0f particular interest are the exception codes PCy PSL.

SUBROUTINE OUTSIGCARRAY)

INTEGER ARRAY(10)

CHARACTERS1S LASEL(4)

OATA LABEL/°NUM. OF ARGS.3°y “CONDITIONZ®,°PC2°4°PSLS Y/
N = ARRAY(1)

(4 Display heading for signal array
CALL HEADING C("SIGNAL ARRAY®)

Display elements in array
Always have number of args, exception code, PCy and PSL

(2 X2l

WRITE (641000) LABELC1)y CARRAYV(1)y I=1,3)
WRITE (5601000) LABEL(C2)9CARRAY(2), I=i,3)
1000 FORMAT (1XoAsI1692160016)

c Yariable number of arguments based on exception code
IF (R .GTo 3) THEN
00 100 I=3¢N-i .
WRITE €6,2000) “ARGUMENT “oI=2,CARRAYCI)¢J=1,3)

2000 FORMAT (1XoAol2,5%X02160216:016)
106 COMTINUE
END IF
'
4 Display PC and PSL

WRITE (602000 LABEL(3),(ARRAY{N)IoI=1,3)
WRITE (691000) LABELCA), CARRAY(N®1)p I=1,3)

RETURN
END
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Listing of OUTMEC.FOR Program

4 QUTMEC.FOR
[4 This subroutine displays the contents of the mechanisa
[ array in decisal, hex, and octal.
[4 The input parameter is the address of the mecch. array
SUSRQUTINE QUTMECCARRAY)
INTEGER ARRAY(S)
CHARACTER®16 LABEL(S)
DATA LABEL/"M2", “ESTAR, FRAMES°,“CEPTM:I®,"ROS°,“R12°/
(4 Print heading identifying mechanism array
CALL MEADINGC"MECHANISM ARRAY:®)
4 Write slexents of array (fixed arguments)

WRITE (6,1000) LASELC1)y CARRAY(1), I21,3)

WRITE (6,1000) LABEL(2)y CARRAY(2)y I=1,3)

WRITE (601000) LASEL(3), CARRAY(3), I®1.3)

WRITE (6,1000) LABEL(4), CARRAY(CS), Is1,3)

WRITE (661000) LABEL(S), CARRAY(S), I=1,3)
1000 FORMAT(1X,A1641164216,016)

RETURN

ENO
[4 This subroutine prints a2 heading for the signasl or
(4 mechanisa array

SUBROUTINE HEADING(HEAD)

CHMARACTERS(®) HEAD, LOCs16

LOC = “LOCATION®

WRITE (6,3000) MEAD, LOC; “DECIMAL®, “NEXADECIMAL®, “OCTAL"
3000 FORMATC//1XeAy//71X,3A16,4167)

RETURN

END

Listing of MYAME.COM Procedure

st MYAME.COM

st

st This command procedure assembles and links
s: (at a base address of 64K), a user-sritten AME
s

$ MAC/LIST WYAME

$ FOR QUESIG, OUTMZC

$ LINK/MAP/FULL MYAME,QUTSIG,OUTMEC,SYSSINPUT/OPTIDN
BASE=TX10000 :
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Sample Run

$ RUN MYANME
Comratibility mode excertion

SIGNAL ARRAY

LOCATION DECINAL
NUK. OF ARGS.$ 4
CONDITIONS 1068
ARGUMENT 1 2
PC? 8
PSL? -2084569088
HECHANISK ARRAY:

LOCATION DECINAL
NS 4
ESTABR. FRANE? 21473179908
BEPTHS 0
RO? 4
Ri 8 -633831
Coeretibilitv mode excepiion
SIGNAL ARRAY

LOCATION DECINAL
NUK. OF ARGS.: L]
CONDITIONS 1068
ARGUMENT 1 2
PC: ie
PSLS -2084549068
MECHANISMH ARRAY?S

LOCATION DECIMAL
L 4
ESTAB. FRAHNE: 2147179908
DEPTH? 0
RO 10
RS -65514
Coeratibility mode excertion
SIGNAL ARRAY

LOCATION DECIMAL
NUN. OF ARGS.: 4
CONDITION? 1068
ARGUMENT [
PC: 29
PSL: -208454690868
MECHANISM ARRAY:

LOCATION DECIMAL
N: 4
ESTAB. FRANE: 2147179908
DEPTH: 0
RO 10
R1 ~65516

HEXADECINAL

N
42C
~

~

e
83C00000

HEXADECINAL

4
7FFBSDB4
(]
4
FFFFO000S

HEXADECINMAL

4

42C

2

12
83C00000

HEXADECINAL

4
7FFBSD84
-]

A
FFFF00i4

REXADECINMAL

4
42C
0

14
83C00000

HEXADECINMAL

4
7FFBSDBA
0

A
FFFF0014

XNONAME~U~NONSG» Messade nuaber 00000000
s .

92

ocvAL
4
2054 <-~ SSS_COMPAT
2 ¢== IOT code
10 <-= Matches program
20340000000 <-- Matches supplied
PSL
OCTAL
4
177764856604
0
4 ¢~= Correct R@
37777600008 <~- Correct Rl
(low order
word)
oCTAL
.4
2054
2
22
203460000000
0CTAL
4
17776856604
[}
12
37777600024
ocTAL
4
2054 .
0 <-- Reserved instruction
24 CM code (A0)
203460000000
OCTAL
4
17776656604
0
37777600024



69
78

23
(R

20
&s

52
65

5E
58

SE
48

63
a9

63
23

63 2
23 2

WRITING AN AME

Listing of MYCOMPAME.MAR Program (Page 1 of 3)

€000

€001

0009

€001

(111

0009

0909

0002

€900

0000

caco

§2€70900 0009
€000C320 (0000
[L-LL]

6900030¢

0009

01900

c303

002

0ds0

060000027 (¢0°%D
COCOCLFF 0054
00s%2

cnse

7020004C°C2050307° Co%e
44 4E 41 40 &2 0065

T4
&5

20
20

3
66

0000 00¢c®
€960
0Q¢n

62 6F 43 COED
€9 20 79 €973
&% 59 T4 0725
0000C21C 0023
gocsenire 0083
030670791° 0380
6C 51 56 Co91
21 ¢ 23 Qo9n
0ose

CoCC217° 0049
0000C23%9° 09ACL
€C 51 S& 0901
21 2C 22 Coen
c9C?

gaencaco  CaIC?
£009C350° 09Co
€00299C3° C9Cse
¢osooc121 ¢3C?
0123

0122

0123

0s¢clccey €127
0127

09¢90909

903 009
€102
c€ac2
€302

DU N AP N e

. o0 a0 .

PSL = Ax
CR_LF =

SECFaAB:
RANGE:
T

TYCHANS

COMPLEN
CTR:

STR:

STo_END:
cTR2:

sTR2:

$T22_8v0
FAJLEN:
wr:

syEe:
SUEE_END

NE4PC?S

6=JUN=-1982 15:13:03 VAX-11 Wacro V03-00 Page 1
6=-JUN=1982 15212356 ORAOICLCOURSE.SYSPRG.AMEIMYCOMPANE.(C1)

MYCOMPAME, MAR
This program runs the compatibility mode program

RSXPROG.DAT, and responds to 10T instructions by
updating the PC and continuing executione.

Wreitten by Vik Muiznieks 02-APR-1982
$SECOEF $ Flags fer SCRMPSC
Loczl symbels

83C00000 : PSL to enter Comp. Made
32 : normal P4 for 3QI0

«PSECT NGNSHARED_DATA PIC, NOEXE, LGNG

File control block: need channel to file for $CREPSC
$FAB ERM=CRSXPROG.DATY>, FOP=CUPO>, FAC=<GET, PUTO

Arguments to SCRMPSC :
«LONG [ : start at address 0
H

«LING s11 only need one page
Oescribe torminal for 1I/0 to user

«ASCID /SYSSCOMMAND/ © 3 identify terminal
+W3RD 0

Messages Generated by compatibity mode handler
+ASCIT /Compatibility mode exceptions

= ., = CONP

«LONG STR_END - STR

«ADORESS STR

«ASCIT /Value in RO = |XW (hex)/

+LONG STR2_END - STR2
+ADDRESS STR2
«ASCII /value in R1 s 1XYW Chex)/

+LONG 0

+LONG QUEE_END - BUFF
+ADDRESS BUFF

1218 4 ] 80

-
H

Tewporary storage of updated PC
+LONG 0

+PSECT (CCOE PICs SHR, NOWRT, LONG
«ENTRY START, 42N> i no registers saved

€stablish conditien handler
SOCLCMH_S ADDRES=MYNANO, TYPEss#l
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Listing of MYCOMPAME.MAR Program (Page 2 of 3)

MAIN. 6=JUN-1982 15:13:03 VAX=-11 Macro V03-00
6=JUN=1982 15212:56 DRAOZCCOURSE.SYSPRG.AMED)
63 0 E3 0013 53 sL8S ROs 38
0051 31 0014 56 BRY ERROR
0019 ss
0019 56 3 Assign channel to terminsl te communicate
0419 $T 3s: SASSIGN_S CHMAKSTTCHAN, DEVNARETY
93 so €8  €02¢ EL ] 8L8S RO, Ss
9046 31 093 $? BRY ERROR
0034 69
003¢ 6% 3 Opon file containing C¥ image as private section
003¢ 62 582 $OPEN FAS=SECFAS
03 S0 €8 0061 63 sLas RO, 108
0033 31 0044 66 SRY ERROR
0047 65 .
6047 66 3 Cresate virtual address space and map CM image
0967 67 1082 SCRMPSC_S INRGR=RANGE, FLAGS=SSECSM_WRYT, =
0047 (1 CHANSSECFAB+FABSL_STV
63 S¢ ES 0063 €9 8L8S RG, 208
8009 31 006% 70 8RY 111414
00671 Ti
0671 72 ¢ Egtablish PSL and PC for compatibility mode image
83C009G0 8F 05 0971 73 2082 PUSHL [ 1418 $ PSL predefined
TE 06 0077 Te CLRL -€SP) § PC = 0
02 0079 T$ REL : transfer control to image
00TA 76 .
0072 17 3 Error occurred in main part of ARE
007 TS ERROR: SEXIT_S CODEsRO
6083 Te
0083 L1
0083 81 ¢ Condition handler
0083 82 :
coes 83 ¢ Compatibility mode exception had to occur to get here
c083 84 MYHANGS:
0083 85 $QI0W_S CHAN=TTCHAN, FUNC=2I0$_WRITEVBLK, P1sCOMP, -
coes3 L) P2=8COMPLEN, Péss&CR_LF
03 soO ES o0GAx 87 L1833 RG, 108
3030 31 00Ad Lk} aRw ERR
0080 g9
0qeo 30 Oisplay contents of Pl space ares (registers RO and R1)
54 00830002 °GF 00 o029 91 1082 wgvL GASYSSGL_CMCNTX, R10 ? Bagse of Ch context area
$9 [Y) 3C 0987 92 MOVIWL (R10), RO 3 pick up RO
cgea a3 $FAG_S CTRSTR=CTR, OUTLEN=FACLENy OUTBUF=QUT, P1=RC
03 50 ES 000S 96 8L8S RO, 208
50as 31 000% 95 SR ERR
ooce 96 208: SOUTPUT CHANSYTCHAN, LENGTH=FAOLEN, BUFFER=BUFF
79 s¢ €9 0104 97 L1814 RG. ERR
50 04 AL 3t 0107 93 ROVZIWL 4(R10), RO ! pick up 1
ci08 99 $SFAQ_S CTRSTRsCTR2, OUTLENSFAGLEN, OUTBUF=QUY, P1=R0O
$T 50 €3 0124 100 8L 8C RO, ERR
0129 101 SOUTPUT CHANSTTCHAN, LENGTM=FAOLEN, BUFFERSBUFF
22 s¢C €9 0152 102 11814 RO, ERR
01¢s 163
015% 1046 Check for IODT (CM code 2) in CN context ares
1C a. a2 Ci 01s¢ 105 CRey 22, 28(R10)
2s 12 01%9 106 SNEQU ERR 3 £f not, exit
0153 1¢7?
€153 108 3 Update PC so don”t loop (IOT instruction uses 2 bytes)
20 As 62 cs 01¢q 109 ADOL2 92, 32(CR10)

94



WRITING AN AME

Listing of MYCOMPAME.MAR Program (Page 3 of 3)

6=JUN-1982 15213:03 VAX~-11 Macro V03-00 Page 3
6=JUN~1982 15212255 DRAOSZLCOURSE,SYSPRG.AMEIMYCOMPAME, (1)
03CCGL23°SF 23 4 £y Qe 110 »ovy 32¢R10)o NEWPC : save to push on stacik
0167 111
Cle7 112 ¢ Return control to compatibility mode image
01e7 113 after restoring registers RO-R§
. €9 e 79 0187 114 MovaQ CR10)+,RO
€2 3 ™ rlse 118 “ove CR10)+,R2
£¢ 2a 12 0169 114 uove CR10)+,R4
g5 ia 83 0179 117 moveL CR10),RE
83€3C700 3F €s o173 119 PUSHL L1218
£3C0CL23°%F LB & 119 PUSHL NEWPC
02 017e 129 RET
6120 121
(3% 1] 122 3 Error in Handler or Non-I0T Compatibility Mode Exception
0180 127 eaR: SEXIT_S CODE=RO
€189 124
c189 125 +END START

Listing of MYCOMPAME.COM Procedure

$t ) MYCONPANE . COM
st

st This eommand pracedure assonbles and links » user

st eritten ANE (at 2 base address of 64K)

st

$ RAC/LIST MYCOMPANE
$ LINK/KAP/FULL NMYCOMPAME,SYSSINPUT/OPTION
8ASE=ZX10000

.

Sample Run

R
$ RUN MYCOMPAME
Cosratibility mode excertion
Value in RO = 0004 (hex)

- Value in R1 = 00035 (hex)
Coaratidbility mode excertion
Value in RO = 000A (hex)
Value in R1 = 0014 (hex)
Coerstibility mode excertion
Vslue in RO = 000A (hex)
Value in Rl = 0014 (hex)

1
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