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WRITING PRIVILEGED CODE 

TEST 

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

1. Use the MAKETQE.COM command procedure discussed in the module 
to assemble and link 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 

STQ!nEF GLOBAL 
.ENO 

TQEDE,.~&R 

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

2. Use SDA to analyze the current system. 

3. D~splay 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 
TQEDEF.OBJ file created earlier. Note that 
SYSSSYSTEM:SYSDEF.STB can be read to define many 
system data structures. Similar files exist for 
DCL symbols (try a directory o~ SYS$SYSTEM:*.STB). 

in the 
the file 
of the 
RMS and 

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

6. Use the FPC field displayed above to display the contents 
of the code block, and location being updatede 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) • 

7 •. Repeat the above instruction several times. You should 
find the value in the first location being incremented 
each time you repeat the command. 

8. 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 valid 
TQEs. You will know ·when you reach the end of the TOE 
queue when you find a forward link pointing to 
EXE$GL_TQFL+008. 

9 C> Ex it from SDA. 

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

lL Invoke SDA again for the currently running system. 

12. Display the contents of the CTL$GL SITESPEC location. 
That location should now contain a 0. -

13. 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. 

14. Again read the file containing TQE symbols. 

15. 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. 

16. Try to find the old TQE block on the timer queue again. 
This time, you shouldn't fi'nd it there. 
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WRITING PRIVILEGED CODE 

Solution to Problem 1 (Page 1 of 3) 

t RUN/NODEBUG "t\KETOE 0 
: t\NALiZE/SYSTE" ~i 
Vt\X/V" Sv•\•• analvz•~ 

SDA> SHOV SY"BOL CTLtGL-SITESPEC ~ 
CTLIGL-SXTESPEC • 7FFEFF60 : B0101720 
SDA> 
SDA> READ TOEDEF.OBJ ~ 
SDA> ~ 
SDA> fORM~T Gl.08720/TYPE•TQE V 
B0108720 TQEtL-TOFL 
B0101724 TQEtL_TOIL 
8010172B TOEtW-SlZE 
8010872A TQEt8_TYPE 
80108721 TQEIB-RGTYPE 
8010172C TQEtL-FPC 

TDEtL-PlD 
80101730 TDE•L-AST 

TQUL .. FR3 
80108734 TQEIL-ASTPR" 

80108738 
8010873C 
80108740 
80108744 
80108748 
80108749 
8010874A 
8010874C 

SDA> 

TQEtL .. FR-4 
TQUO .. Tl"E 

TQEIQ .. DELTA 

TQEH-R"OD 
TDEIB .. EFN 

TQUL .. ROPID 

SDA> EXA"INE G11394C-C:Gt1394C+20 
0001FFD6 00780020 00000000 000003Ao 
59530803 0000002C 00801139 40050000 
59532053 4:SS44'F4E 001C5l45 544F4E:S3 
SDA> 
SDA> .!. 
0001FFD6 00780020 00000000 000003£7 
59530803 OOOOOO:!C 00801139 4'0050000 
59532053 45544F4E 001CS345 S44F.-E53 
SDA> 
SDA> .! 
0001FFD6 00780020 00000000 0000040F 
59530803 0000002C 00801139 4'0050000 
59532053 45544F4E 001C534S S44FU53 
SDA> 

3 

800A3EAO 
80002870 

0030 
OF 

OS .....,._. 
80113UC~ 

0000000 

00030071 

24584460 
008A72A2 
OOOF-4240 
00000000 

45 
46 

S720 
3A48524F 

0 ........ ·><····· ••• 19 ••• , ••••• SY 
SNOTES •• NOTES SY 

0 ........ •M• • • • • 
••• l9o••••••••SY 
SNOTES •• NOTES SY 

0 . ·• ...... • M • • • • • 
• • .19 • • •,• •••• SY 
SNOTES •• NOTES SY 

801139'40 
80113950 
80113960 

B0113940 
80113950 
80113960 

801139"110 
80113950 
80113960 





WRITING PRIVILEGED CODE 

Solution to Problem 1 (Page 3 of 3) 

SDA> 
G10li20/TYPE•TQE e SDA>° FORMAT 

80108720 TaUL.-TOFL 80113940 
80108724 TQEIL-TQ8L 8010C620 
80108728 TQEtW-SlZE 0015 
8010872A TQEtB-TYPE 13 
80108728 TQE18-RQTYPE 00 
I010172C TQUL-FPC 00000000 

TQUL-PID 
80108730 TQUL-AST 00400000 

TQEIL-FR3 
80108734 TQEtL-ASTPRH 00030041 

TQEIL-FR4 
80108738 TQUG-TIHE A50AFE20 
8010873C OOBA72A2 
80108740 TQUG-DELTA OOOF4240 
80108744 00000000 
80108748 TQEU-RHOD 43 
80108749 TQEtB-EFN 00 
8010874A 0000 
8010174C TQEtL-RQPID 000100 ... 0 

SDA> ie 

SDA> EXA"lNE EXEtGL-TQFL I 
EXEtGL-TQFL: 8oo98FD4 • ' 
SDA> EX I. 
800A3£AOr' 80098FD4 
SDA> ..t. 
DZDRIUER+A34t 80002878 'x< •• • 
SDA> .1.. 
EXEtGL-TQFL+008: 8010E300 • •••• • . 
SDA> .• 
SDA> 
SDA> EXIT . -
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-WRITING PRIVILEGED CODE 

2. 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 

WORl:CNUIZNIElSoSTSPRG.PRIYCODElMll!TQE.EXE:l 

·-~ .... ---~---~---------· 
' Pro1r•• S•ction Synopsi• I .. _., __ ...,._. ______________ ~------· 

Pst>ct N••• lllodul• N••• IS••• End L•noth AU.gn 
-~--.,--

___ .. _... ______ _. 

NONSHUEO_OATI 00000200 00000%12 oooooou ( 19.) t.ONG 2 
IUKETQE 00000200 00000212 00000013 ( 19.,) LON~ z 

·c;aae: 00000400 ooooooc OOGOOOAD ( 1130) IVY! 0 
l'IAUTCIE 00000400 0000041C 00000010 ( 1730) SYTe 0 

o SL.t.Nlt .. 00000600 00000600 00000000 ( o .. > nn 0 
lllllETQE 00000600 00000600 00000000 ( o .. > nn 0 
STSSSSOEF 0000060~ 00000600 00000000 ( o.,) l'fTE 0 
STSSPt_YECTOR 00000600 00000600 00000000 ( o.> STTE 0 

Relevant Section of STOPTQE.MAP File 

·---------------------------· I Progra• Section Synopsis I 

·--------------------------· 
Psect Ill••• Module N••• !••• End Length Align 

---------- -----------
lllONSHIRED_OITI 00000200 ooooczae OOOOOOIF 175. > LONG 2 

STOf'TCE 00000200 OOOOOZIE 0000001F 175.) LONG 2 

CODE 00000400 00000568 00000169 361.) nre 0 
STOPTQE 00000400 00000568 00000169 .361.) UTE 0 

• 8LAMK • 00000600 00000600 00000000 o.) !'fTE 0 
STOPTQE 00000600 00000600 00000000 o.) UTE 0 
S'fHPt_vECTOlt 00000600 00000600 00000000 o. > 9'fTE 0 

6 



WRITING PRIVILEGED CODE 

1. Run the MAKETQE program under the control of DELTA. 

2. Set a breakpoint at the TSTL GACTLSGL SITESPEC instruction 
(line 62 in listing file), and start the program. 

3. When the 
execution 
contents of 
You should 
(000F4240), 

breakpoint is reached, single step program 
for two instructions. Then, display the 
location DELTA {lin~ 32 in the listing file). 
confirm that the right value is present 

as indicated by the listing file. 

4. 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 ~. 
Proceed execution from the breakpoint. 

s. Examine the contents of R~, Rl, and R2 when the breakpoint 
is reached. R0 should have a success code, and Rl and R2 
will have system addresses. Proceed execution from the 
breakpoint. 

6. 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>, you 
will see a Username: prompt.) 

7. Run the STOPTQE program under the control of DELTA. 

8. Set a breakpoint at line ~l in the listing file, the call 
to $LKWSET. Then, start program execution. 

9. When the breakpoint is reached, issue the O 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 is 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 SOUTPUT macro, and continue 
executing the program. 

10. 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 is not 
skipped over, but entered. 

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

7 



WRITING PRIVILEGED CODE 

Solution to Problem 2 

t RUH "AKETQE ~ 
DELTA V•rsion x2.2 

00000402/PUSHL too 414'BfP 0 
l IRK AT 00000414 
00000414/TSTL lt7FFEFF60 
0000041A/8EQL 00000424 
00000424/"0UL t17rRl 

4ABflJP 0 
2 BRK AT 000004A8 
000004A8/RET ,!2!00000001 !!J..!008A72Al ,!U80002870 __ 

JP 0 
EXIT 00000001 

80011028/POPR 

• 
tOJ 

t BUN!pE!UG UOPIQE 0 
DELT~ Version X2.2 

00000402/PUSHL too 414JBfP C) 
1 IRK AT 00000414 
00000414/PUSHL too .2,, ) 
00000416/PUSHL too ..9... ( 0 
00000418/PUSHAQ 00000200 J!, ~ • 
0000041E/CALLS t0Jrtt7FFEDFAO Q 
0000042S/8L8S ROo00000429 4A9JIJP--

2 IRK AT 000004A9 
000004119/CLRQ -<SP> .!, 
0000041\8/PUSHL t20 .!, 
000004AD/PUSHL too s 
000004AF/PUSHL ooooo:i9" ..L 
0000048S/PUSHAL 00000268 ..L 
00000488/CLRO -CSP> .L 
00000480/PUSHL too s 
0000048F/"OUZWL no.-cSP> ..L 
000004C2/"0UZWL 00000208r-<SP> 
000004C9/PUSHL too s 
000004CB/CALLS toc.H7FFEDEOO 
7FFEDE02/CHttK t002C IP 

V•lue in CTLtGL-SlTESPEC • 80112AAO ~ 
V•lue in fi&ld s OOOOOJOC 
V•lu• in fi•ld • 0000030F 
Velue in fi•ld • 00000311 

EXIT 00000001 
80011D28/POPR tOJ ~Cl» 

• 
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WRITING PRIVILEGED CODE 

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

1. The program should determine its own process id, using the 
PCBSL PID field. 

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

3. It should initialize at least the following fields: 

ACB$W SIZE (using size from EXE $A LONON PAGED) 

ACB$B TYPE (using appropriate DYN$ ••• symbol) 

ACB$L PID (using PID previously determined) 

ACB$L AST (using address of AST routine) 

ACB$B RMOD {using USER mode, PSL$C_USER) 

4. It should call on routine SCHSQAST to queue the AST 
(consult the supplied listing 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. 

5. The main program should then hibernate. 

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

9 
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WRITING PRIVILEGED CODE 

Listing of ASTDEL Module (Page 1 of 3) 

50 55 
FE49"' 

50 OSEI SF 
43 

50 oc A5 

54 OOOO"'Of40 
60 U OC AS 

DC 
50 

10 14 65 
za 

09 AS 
06 

50 01 15 FC IF 

- AST ENQUEUE lNO DELIVERY 2T-APR-191Z 01:01:21 vax-11 "•cro Y03-00 
SCHSQlST - ENCUEUE AST CONTROL 9L0Cl FOR 12-MAR-1912 11:09:55 _DBSO:CSYS.SRCllSTDEL.M 

OUF 
OUF 
ou• 
ou• 
OUF 
OUF 
OUF 
OUF 
OUF 
01.1111 
OUF 
01111: 
OUF 
OUF 
OUF 
OUF 
OUF 
OUF 
OUF 
ou• 
OUF 
OUF 
OUF 
OlAF 
OUF 
OUF 
OU!B 
OUF 
OUF 
OUF 
OUll 
OUF 
OUF 
OUF 
OUF 
OUP: 
OUF 

00 OUF 
30 Ol!Z 
lC 0185 
11 OU& 

one 
one 
one 

JC 0 UC 
01CO 

DO 01C6 
Dl 01CC 
12 0101 
04 0103 
OE 0105 
12 0109 
95 0109 
19 OlDE 
18 01!0 

01£6 
01!6 

455 
456 
457 
451 
459 
460 
461 
462 
463 
464 
465 
466 
467 
461 
469 
470 
411 
4Tl 
473 
474 

.,S9TTL SCHSQAST • ENQUEUE AST CONTROL ILDCl FOR PIOCESS 
:•• 

FUNCTIONAL DESCRIPTION: 
SCHSQAST INSERTS TH! lST CONTROL BLOCK SUPPLIED IN THE PROPER 
POSITION IY ACCESS MODE IN THE AST QUEUE OF THE PROCESS SPECIF 
SY THE PIO FIELD DF THE AST CONTROL 9LOCl. AN AST ARRIVAL EVE 
tS THEN REPORTED FOR THE PROCESS TO REACTIVATE FRO" A WAIT STA 
IF APPROPRIATE. THE AST CONTROL ILOCl WILL BE RELEASED !MMEOI 
IF THE PIO SPECIFIES l NON-EXISTENT PROCESS. 

LOADABLE MULTI-PROCESSING CODE WILL REPLACE THIS ROUTINE WITH 
ENTIRELY NEV cooe, IT lllP"SQAST. 

CALLING SEQUENCE: 
159,JSS SCHSQlST 

INPUT PllAlllETEtS: 
RZ - PRIORITY INCREMENT CLASS 
RS - POINTER TO AST CONTROL ILOCl 

475 
416 
411 
471 • 
419 
410 

IlllPL!CIT INPUTS: 
PCB OF PROCESS IDENTIFIED ST PIO FIELD 

OUTPUT PARAMETERS: 
~O - COMPLETION STATUS CODE 
R4 - PCB ADDRESS QF PROCESS FDR WHICH AST WlS QUEUED 

411 
412 
483 
414 
415 
416 
411 
411 

SIDE El'FECYS: 
THE PROCESS IDENTIFIED If THE PIO IN THE IST CONTROL BLOCl 
WILL IE ~•oe EXECUTABLE IF NOT SUSPENDED. 

COMPLETION CODES: 
SSS.,NORMAL 
SSS~IOONUPlt -

NORMAL SUCCESSFUL COMPLETION STATUS 
NON-EXISTENT PROCESS 

419 ;--
490 .. UHi. 
491 
492 
493 
494 
495 
496 
497 
491 
499 
500 
501 
50Z 
503 
504 
505 
506 
507 
501 
509 
510 
511 

QNONUPR: 
lllOYL 
uaw 
MOVlWL 
SH 

lllPHSQAST:: 
SCHSQAST:: 

lllOYZWL 
DSltNT 
lllOYL 
CMPL 
INEQ 
CUL 
INS QUE 
INEQ 
TSTI 
BLSS 
ucu 

R5,RO 
UUOEANONPlGEO 
tSSS_JtiONEXPR,RO 
QUIT 

tELEASE AST CONTROL ILDCl 
If ND SUCH PROCESS 
SET ERROR STATUS CODE 
AND EXIT 

MULTI-PROCESSIN~ HOOl TO REP 
ENQUEUE AST FOR PROCESS 

ACISL_PIO(R5) 1 RO GET PROCESS INDEX FOR AST TA 
IIPLS_STNCH DISllLE STSTEM EVENTS 
aw•SCHSGL_PC9VECCROJ,R4 LDDl UP PCI ADDRESS 
1CltL_PIDCR5) 1 PCltL_PtDCR4) ; CHECl FOR MITCH IN PIO 
QNDNEJPR PIO MISMATCHES 
ltO ASSUME KERNEL lllDDE IND CLEAR 
(R5),PCBSL_ASTQFL(R4) ASSUME QUEUE IS EMPTY ANO AT 
50S IR IF IT WIS NOT EMPTY 
AC9Sl.RMOD(R5) CHECl FOR SPECIAL lERNEL AST 
lOS BR IF YES 
t•C<3>,lCltl_RMOOCR5),RO: GET lST MODE 

TH! PROCESS HEIDER ADDRESS IS ALWAYS A SYSTEM SPACE ADDRESS (NEGITIY 
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WRITING PRIVILEGED CODE 

Listing of ASTDEL Module (Page 2 of 3) 

51 64 14 
05 

OOCI Cl 50 
54 OOOO"CF 

01 

50 01 

13 50 
f4 

55 65 
51 10 A4 

53 61 
09 l5 

OF 

53 51 
Z1 

ca 13 
zz 

53 63 
fl 

09 l5 ft 8f 
53 51 

1Z 
02 00 

50 OS l3 
05 

53 63 
EE 

09 l3 
F6 

- AST ENQUEUE lND DELIVERY ZT-APR-191Z 01:01:z7 Vll-11 Macro VOl-00 Pao• 14 
SCHSQAST - ENQUEUE AST CONTROL BLOCK FOR 1Z-MAR•1912 11:09:55 _oaeo:tSTS.SRCJASTDELGMAR:l (1) 

DO 
11 

'° Dl 
13 

05 

DA 
11 

OF 
O! 
00 
9S 
u 

01 
13 
95 
u 
DO 
11 

IS 
01 
13 
eo 

14 
DO 
11 
95 
19 

01E6 
01E6 
01!6 
01E6 
01£6 
01!6 
01U 
ouc 
01f1 
01f6 
Olfl 
01FC 
01FF 
020% 
0203 
0203 
0203 
0203 
0203 
OZOJ 
OZ06 
OZOI 
OZOI 
ozoe 
OZOI 
OZO! 
OZO! 
ozoe 
ozoa 
OZOF 
ozu 
0215 
0217 
on 1 
OUT 
OZ1T 
OZ17 
OZll 
one 
OZlF 
OZZ1 
0224 
OZZ6 
02B 
0ZZ6 
0Z26 
0126 
022C 
OZZF 
0231 
0234 
0237 
0239 
OZ3C 
023'! 
0%41 
0 243 

SU 
Sl 3 
S14 
515 
516 
517 
511 
5n 
520 
521 
522 
523 
524 
525 
SZ6 
SZT 
521 
51' 
530 
Slt 
SU 
533 
534 
S3' 
536 
537 
531 
539 
540 
SU 
542 
543 
544 
545 
546 
547 
541 
549 
550 
551 
55Z 
553 
5'4 
555 
556 
SST 
559 
559 
560 
561 
56Z 
SE3 
564 
565 
566 
561 
56! 

WHILE THE PROCESS HEADER IS RESIDENT. DURING THE OUTSWAP TRANSITION tT IS 
THE SALANCE SLOT tNDEl1 A SMALL POSITIVE NUMIER. ftNALLY1 AFTER OUTSWAP IT 
IS SET TO ?ERO. HENCE, THE FOLLOWING TEST COMIINES THE FETCH Of THE PHO 
ADDRESS WITH THE TEST FOR PROCESS RESIDENCE. 

10S: MQYL 
IUQ 
MDVI 
CMPL 
HQL 
RPT!VT 
MOVZWL 
EMltNT 
ISi 

PC ISL_ PHD(l4 >. R1 
zos 
RO,PMDSl_ASTLVL(Rl) 
w• SCHSGL_CUR PC!I, R4 
40S 

POINT TO PROCESS HEADER 
DON•T SET ASTLYL tF NOT RESIDENT 
SET ASTLYL IM PROCESS HEADER 

ZOU IS PROCESS CURRENT PROCESS 
us. 

AST IEPOIT AST ARltYAL 
3DS: uss_NORMAL, RO SET SUCCESS STATUS CODE 

ENABLE INTERRUPTS QUIT: 

. 

IND RETURN 

If THE AST tS BEING ENQUEUED FOR THE CURRENT PROCESS, THEN THE REPORTING 
DP lHl AST EYENT CAN IE BYPASSED ANO THE ISTLYL PROCESSOR REGISTER 'UST IE 
SET lNSTUO. 

40t: MTPR 
SRI 

RO ••PU.UTLVL 
30S 

: ALSO SET ASTLVL REGISTER 

. 

THE AST QUEUE WAS NOT E,.PTY CITS USUAL CONDITION) ANO THE PRO,ER 
POSITION FOR THE N!W ASl MUST IE LOCATED. SINCE THE AST CONTROL 
BLOCK HAS BEEN ERRONEOUSLY INSERTED ON THE QUEUE, lT MUST IE REMOVED 
\IIRST. 

sos: RElllQUE 
MOVAL 
MOVL 
TST9 
SGEQ 

(lt5),R5 
Pt9SL_ASTQ\IL(R4),R1 
(Rt>' R3 
ACIU_RlllOD(RS) 

ELSE CORRECT MISTAKE 

TOS 

POINT TO QUEUE HEADER 
GET FIRST ENTRY ON QUEUE 
CHECK FOR S'ECIAL lERNEL AST 
91 Ifll NOT 

THE NEW IST tS A SPECIAL KERNEL AST. IT WILL GO AFTER ALL OTHER S'ECIAL 
KERNEL lSTS OR AT THE HEAD OF THE QUEUE tF THERE ARE NONE. 

60S: C""L 
HQL 
TSU 
IGEQ 
llOVL 
HI 

R1 ·"' 110S 
Atan_Ul!ODU3) 
110S 
(R]) .u 
60S 

CH!Cl FOR ENO Of QUEUE 
SR lf NOT 
CHECK FOR SPECIAL lERNEL IN QUEUE 
IR If NOT 
FLINK ON TO NEXT ACS 

THE NEV lSl IS A NORMAL AST. ll WILL GO AFTER ILL SPECIAL lERNEL ISTS 
AND lSTS WITH LOVER access MOOE. 

Tos: 
90 s: 

90 s: 

1oos: 

IICB3 
c""l. 
UQL 
CMPZV 

l!GTR 
lllOVL 
IRS 
TST9 
II.SS 

11 

•·C<3>.1c1se_RMQO(R5),R0 
11. R3 
110S 
••CBsv_111oae,eAc1ss_11100E, 
lCl$9_•~0C(R3),RO 

100S 
(R]),13 
sos 
acasa_RMOD(R3) 
90S 

GU UT lllODE 
CHECl FOR END Of QUEUE 
INSERT IF lT ENO 

COM,ARE access lllOCES 
IF GTR AT RIGHT PLACE 
FLINK ON TO NEXT ACI 

tS THIS ENTRY A SPECIAL lAST? 
YESt MUST ;a AFTER THIS 



&STDEL 
103-000 

50 O! 

04 

51 

u 

13 65 
so 

10 A4 
Cll Al 

94 
Ft IF 

IC 

WRITING PRIVILEGED CODE 

Listing of ASTDEL Module (Page 3 of 3) 

- AST ENQUEUE AND DELIVERY ZT-APR-1912 01:01:27 YAX-11 Macro Y03-00 
SCHIQAST - ENCUEUE AST CONTROL BLOCK FOR 1Z-"AR-198Z 17:09:55 _Dl!D:tSTS.SRCJASTDELeMAR;: 

OZ43 569 NOW TH! CORRECT POSITION HAS IEE~ LDCATEDe INSERT THE AST CONTROL llOCI 
OZ43 570 ON THE QUEUE AND co~•UTE THE NEW VALUE FOR ASTLYL ST INTERROGATING THE 
OZ43 511 "DOE OF THE AST CONTROL ILOCK AT THE HEAD OF THE QUEUEe 
OZ43 5'72 

OE OZ43 573 101: INSOUE (R5),3ACISL_ASTQIL(R3) INSERT AFTER PREVIOUS 
D4 0247 574 CUL RO ASSUME KERNEL MOOE 
DO 0%49 515 "0YL PCllL.ASTQFL(R4),R1 GET HEAD OF AST QUEUE 
95 OZ4D $76 TSTI acua_RMOD<Rl> lS tT UST? 
19 ozso 577 ILSS 101 llR IF TES TO S!T ASTLYL 
19 ozsz 571 9ICl3 t•t<3>1AClll_R .. DOCR1)1RO GET AST MODE FOR MEAD OF QUEUE 
11 ona 519 au 10S GO SET ASTLYL 

ozsa 580 
ozsa 511 .DSlll LS! 
ozu 51Z ASSU"E acssv_ .. ooE EQ 0 
OZSA 583 assu"E AC US.MOOE EQ z 
ozu 514 ASSUME AC UY.UST EQ 1 
ozu. 585 

12 
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010: 
UT: 

WRITING PRIVILEGED CODE 

Listing of OWNAST.MAR File 

OW NAST ... u 

This pro~r•• allocat•s and builds an AST c~ntrol block, 
•~ich it oueues to itself • 

~lobal sy11bols 
ICTNOE• 
UC!OEC 
SPDtOE~ 

UP\.OE• 
SPS\.,EF 

Local Stor19e 
.PSECT ~CNS~AREO_OATA 

•!\.KL 1 
• &OD:iE SS ASTAQR 

Pro;ra11 entry ooint 

oyi:, NOEXEo LC'fG 
Location to store PIO 

: &ddress of AST routine 

.PSECT CODE PIC 1 SHR, ~C~RT 
ST&RT: .wORO 0 no Pe;ist1rs need be saved 

o;o cue11e AST to self SC"'lRNL_S ROUTIN•lOS 
SLSS RO, Ts S•it if erf"'Of"' 
AET 

Ts: SHU!R_S ••it for AST to •ake 

10s: 

RU 

Qweue 
.WORD 
..iQV\. 
"!CV\. 
lllQVL 
SETtPt. 
JS& 
!LU 
SET IP\. 
RET 

&ST to self 
"ll<PZ,.R3 1 R4 1 RS> 
G"SCHSGL_CURPC!,qO 
PC!SL_•IOCRO),PIO 
fACBSK_LENGTH, Rl 
•tPLl_&STCfiL 
G"!XESALOh~NPAt.EO 
RO, ZOS 
10 

save so•• registers 
;et CURR!NT PCS address 
qet PIO fro11 PCB fielij 
get len9th of AST ~lock 
orevent orocess d•letion 
Qlt pool SClaCe 
••it if none 
lo••r IPL if error 

!nitialize code block to look like ACB 
ZOs: 111ovw Rl, &C!sw_SIZECRZ> : record size of block allocated 

&STADR: 

40S: 

lllQVB ICTNSC_AC8 1 ACBS!_TTP!CRZ) : and type 
•CV\. PIO, AC!Sl_PIDCRZ) : got oid fro11 GETJPt 
•OVL &ST, AC!sl_ASTCRZ) : store AST address 
•OVB •PSLsc_useR, AC!sa_R•COCRZ)_ : user •ode AST 

Prepare 
lllOVL 
lllOV\. 
JSB 
NQYL 
SETI Pl 
RET 

re;isiers to queue AST 
R2, R5 
tP11ts_nco111, RZ 
G"SCHSQAST 
•S ss_NOR'4AL, RO 
10 

AST routine siniply •••kens ••in 
.wost' 0 
SVU!_S 
nae ltO, 40S 
AET 
IEXIT_S COOEaltO 

.ENO STUT 

13 

CSC~SQAST raises tP\. to SYNCH) 
n••d addr•ss of AST block 
;iv• bto boost 
~weue AST 
indicate success 
lo••r IP\. before returnin9 

no re9is~ers saved 



WRITING PRIVILEGED CODE 

Sample Run 

t TYPE OWNAST.COH 
ti OWNAST.CO" 
ti 
t MACRO OWNAST+SYSSLlBRARY:LlB/LlB 
t LINK OWNAST, SYSSSYSTEH:SYS.STB/SELECTIVE 

• 
i IOWNAST 
• . t SET PROCESS/PRlV•<CHKRNL> 

• t RUN OWNAST 
• 

14 



WRITING PRIVILEGED CODE 

4. If you receive MAIL while you are logged in, the system 
displays the following message on your terminal "New mail from 
xyzuser". Use the PATCH utility, as described below, to alter 
that message. 

l. Copy the file OLDMAIL.EXE to your direc~ory from a 
directory specified by your instructor. {This file may 
not be exactly the sa~e as SYSSSYSTEM:MAIL.EXE.) You will 
patch your own copy of this MAIL file, not the one that is 
being used on the system. 

2. 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/OUTPUT= command to obtain a listing of 
the image section descriptors. 

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

4. If you only ~anted 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". 

5. 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 update the descriptor to 
contain the new string length and address. 

6. To add a d i ff e rent st r i ng 1 i k e "Jun k ma i 1 fr om ! AS" , yo u 
must locate some unused space in the image file. Look in 
the image section containing the message for empty space 
(all 0's in the DUMP output). Note that the number of 
blocks in each image section is specified in the 
ANALYZE/IMAGE output. 

7. Run the PATCH utility, creating a journal 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 
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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 ·belle You may want to ring 
the bell before displaying the message.) 

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

S. Issue the UPDATE command to make the changes in the 
file. 

6. EXIT from PATCH. 

8e 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) 

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

16 



WRITING PRIVILEGED CODE 

Relevant Section of ANALYZE/IMAGE Output 

An•lvz• Ia••• 14-"AY-1982 16:44:46.10 
WORK:t"UIZHIEKS.SYSPRG.PRIVCODElOLD"AIL.EXEf1 

Fix•d H••d•r Inforaation 

i•••• foraat ••Jor id: 02• ainor id: 04 
h•ador block count: 1 
i•••• tvl"•l •K•cut•bl• <IHDIK-EXE> 
l/O chann•l count: d•f•ul' 
I/0 "'••• count: d•fault 
U.nk.•r n:a•s: 

CO> lHDIV-LNKDEBUG 0 
<1> IHDIV-LNKNOTFR 0 
C2> lHDIV-NOPOBUFS 0 
<3> IHDIV-PlCl"G 1 
C4) lHDtV-POI"AGE 0 

fir~t tr•n•f•r •ddr•••= xx·oooo1110• 
••cond tr•n•f•r :addr•~u: xx·oooooooo• 
third tran•f•r •ddr•••= xx·oooooooo• 

d•bu• svabol t•bl• VIN: o, block c::ount.: 0 
•lobal svabul table VIN: o, r•co.-d c::ount.: O 

l•••• ld•ntificat.ion lntoraation 

i•••• naa•I •"AIL• 
i•••• file id•ntitic::•tion: •vo1-001• 
link date/ti••: 24-FEJ-1982 09134:06.12 
link•r identific::ction: •01-14• 

1) i•••• ••ct.ion d•scril"tor < U bvt.e•> 
"'••• count: l 
b••• virtual addr•••: xx·ooooo200• 
l"•d• t•ult. cluster size: d•fault 
lSD fl••s: 

CO> lSDtV-GBL 0 
<1> ISDtV-CRF 0 
<2> ISDtV-DZRO 0 
(3) ISDtV-WRT 0 
(7) lSDtV-LASTCLU 1 
(8) ISDIV-COPYALWAY 0 
(9) ISDIV-BASED 0 
( 10) ISDtV_FIXUPVEC 0 
<17> lSDtV-VECTOR 0 
(18) ISD•V-PROTECT 0 

17 
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WRITING PRIVILEGED CODE 

Relevant Section of DUMP Command Output {Page l of 2) 

Du•~ of file YORKtC"UIZNIEKS.SYSPRG.PRIVCODElOLDMAIL.EXEf 1 on t4-MAY-l982 16:45: 
53.02 
Fil• ID C3726123e0) End of fil• block 36 I Allocat•d 36 

Virtual block nu•b•r l <00000001>• 512 <0200> b~t•• 

00000410 010£0005 OOS4454E 24535953 SYSSNEToo••••••• 000000 
00002230 4C49414D 223AJA3A 54454E5F -HET:::"HAILr.e•• 000010 
66204£52 55544552 20737365 72500AOD •• Pr••• RETURN t 000020 
OOOOOOlA 00002E2E 2E65726f 6020726F or •or•••••••••• 000030 
00000007 00534121 202A2321 00000420 ••• lti !AS ••••• 000040 
20206D6F 72462023 20202020 00000444 D... t fro• 000050 
44202020 20202020 20202020 20202020 D 000060 
6A627553 20202020 20202020 20657461 at• SubJ 000070 
00000020 00000454 0000002F 00746365 •ct.1 ••• r •••••• ooooao 
4CSS3521 00003A3A 0000048C 00000001 ••••••••:: •• !SUL 000090 
44412120 53413231 21204441 30322120 !20AD !12AS !AD OOOOAO 
49444524 4C494l4D 0000049C 00000014 ••••••··"AILtEDI 000080 
21402024 00000488 00000009 00000054 T•••••••••••i 11 OOOOCO 
00002253 41212220 22534121 22205341 AS 0 fAS• 0 !AS 0 

•• 000000 
54535953 24535953 000004CC 00000012 ••••••••SYStSYST OOOOEO 
004D4F4J 2£544944 454C494t 4DJA4D45 E":MAILEDIT.COH. OOOOFO 
6F792072 65746[45 000004£8 00000017 •••••••• Enter VO 000100 
776F6C6:S 62206567 61737365 60207275 ur ••s••~• below 000110 
77205A2F 4C525443 20737365 1250202E , Pre•• CTRL/Z w 000120 
5443202C 6574656C 706D6F63 206£6568 hen ~O•Fl~t•• CT 000130 
OOOOOOJA 74691571 206F7420 432F4C52 RL/C to auit: ••• 0001~0 
00000003 00000001 00000508 00000045 E••••••••••••••• 000150 
00000560 00000008 504C4548 4C49414D MAILHELP••••'••• 000160 
00000042 4C482EJA 504C4548 24535953 SYSSHELP:.HLJ ••• 000170 
00001764 0202000C 00000570 00000000 •••• ~ ••••••• d ••• 000180 
00001778 00001770 03100008 00001760 '•••••··~•·•M••• 000190 
12u206c ouuo20 77654£07 00000000 •••• • H•w .. u tr 0001Ao..-- Message to be 
000005M 00000012 00005341 21206D6F o• !AS •• •••••••• 000180 t t t SA4 
00000009r0000054 4£495250 24535953 SYSSPRINT ••••• ,, 0001CO S or S a 
6E652057 5212042 6f4A2020 OOOOO:SCO Job IUW en 000100 
21206575 65757120 6E6F206~ 65726574 t•r•d on ~u•u• ! 0001£0 
72500AOD 00000504 OOOOOOlE 00004341 AC••••••••••••Pr OOOlFO 

Descriptor for message to be changed 
length = 12 (hex) = 18 decimal bytes 

SA4 = starting address of string 

18 
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WRITING PRIVILEGED CODE 

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

Du•P of fil• WORK:CHUIZNIEKS.SYSPRr..PRlVCODEJOLDHAIL.EXEf 1 on 14-HAY-1982 16:~5: 
SJ.02 
Fil• ID C3726t23tO> End of fil• block 36 I Allocat•d 36 

Uirtual block nu•b•r 4 COOOOOOO~>• 512 <0200) bvt•• 

6D20726F 66204£52 5S5445S2 20737365 ••• RETURN for • 000000 
000005FC 00000011\ 00002E2E 2E65726F a ................ ooooio 
oooooooc 4CS52123 20534121 202A2321 , .. !AS t!UL •••• 000020 
00000000 00000000 00000000 00000620 •••••• Cl 0 •• 0 0 •• 0 000030~ Unused space in 00000000 00000000 00000000 00000000 o o • e • • • e o • • • o • e • 000040 
00000000 00000000 00000000 00000000 ••••• 0 •• 0 • 0 " •••• 000050 image section -00000000 00000000 00000000 00000000 0 ••••• 0 • 0 ••••• 0 0 000060 
00000000 00000000 00000000 00000000 •••••••••••••• 0 • 000070 will be used to 
00000000 00000000 00000000 00000000 e • • • o • o o o o o o o o o • 000080 hold text of new 00000000 00000000 00000000 00000000 ••••••••• 0 0 0 •• 0 0 000090 
00000000 00000000 00000000 00000000 • 0 Cl •• Cl ••• Cl • 0 •••• OOOOAO message starting 
00000000 00000000 00000000 00000000 oooooooeoeoooooe 000080 at 634 (hex) 00000000 00000000 00000000 00000000 0 fl O 0 e ID 0 0 0 0 0 0 0 0 0 0 ooooco 
00000000 00000000 00000000 00000000 ................ 000000 
00000000 00000000 00000000 00000000 ············•••ci OOOOEO 
00000000 00000000 00000000 00000000 ' ••••••••••• 0 • 0 • OOOOFO 
00000000 00000000 00000000 00000000 •• 0 0 ••• 0 0 0 • 0 0 0 0 0 000100 
00000000 00000000 00.000000 00000000 ••••••••ooeooeoo 000110 
00000000 00000000 00000000 00000000 ootot•ci•••eoc:o•oo 000120 
00000000 00000000 00000000 00000000 t•oeOOO••Oe•eoee 000130 
00000000 00000000 00000000 00000000 t••••••Oto•OOO•O 000140 
00000000 00000000 00000000 00000000 ••t1•o•••••••••eo 000150 
00000000 00000000 00000000 00000000 ····••0•0•00000• 000160 
00000000 00000000 00000000 00000000 ••eet1•••e1••••••0 000170 
00000000 00000000 00000000 00000000 ...... , ......... 000180 
00000000 00000000 00000000 00000000 tOflto•ooooooeooe 000190 
00000000 00000000 00000000 00000000 ••••••••••• 0 •••• ooouo 
00000000 00000000 00000000 00000000 ·········•••Cl••• 000180 
00000000 00000000 00000000 00000000 ••••••••••••••• 0 0001co 
00000000 00000000 00000000 00000000 •• 0 •••••••••• 0 •• OOOlDO 
00000000 00000000 00000000 00000000 • o e • • • • • • • • o o co•• OOOtEO 
00000000 00000000 00000000 00000000 ••••••••• Cl •••••• OOOtFO 
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WRITING PRIVILEGED CODE 

Patching the New MAIL File Terminal Session 

t PATCH/JOURNAL NEW"AIL.EXE 

%PATCH-I-NOLCLr i•••• do•• not cont4in local svDbols 
%PATCH-I-NOGBL• so•• or all •lobal sv•bols not •~c•ssibl• 
PATCH>CREATE PATCH"AIL 
PATCH>SET.ECO 1 
PATCH>DEPosn1Ascn..,_ Enter new message 
LOC>•x634 • 
NEW>' Jun• in unused area 
NEW>'k ••' 
NEW>'7Tr77 
NEW>'ro• ' 
NEW>'!AS ' 
NEW>liI"f'""" 
old :--00000634 t 
old: 00000638: 
old: 0000063C: 
old: 00000640: 
old: 00000644: 
n•w: 00000634: • Jun' 
n•w: 00000638: 'k ••' 
ne..,: 0000063C: 'il t• 
ne..,: 00000640: 'ro• • 
new: OQ0006~4: 'IAS • 
PATCH> DEPOSIT /BYTE :4 
LOC>:!il!. 
NEW>7 
NEW>EXIT 
old:--00000634: 20 
n•w: 00000634: 07 

Make first character 
ring terminal bell 

PATCH>DEPOSIT~-------Update descriptor to point 
LDC>sar---· 
NEw>-=xiJ to new message., New message 
NEW>-=xiJ4 
NEw>'lXTT length now 19 (de c i ma 1 ) = 
old:--OOOOOSB8 00000012 13 (hex) bytes 
old: OOOOOSBC OOOOO:SA4 
n•w: OOOOOSB8 00000013 
n•w: 00.000:SBC 00000634 
PATCH> UPDATE 
%PATCH-=r:wifFILr u~d•tin• ia••• fil• WORK:tMUIZNIEKS.SYSPRG.PRIVCODElNEWMAIL.EY.E 
f2 
PATCH>EXIr 
t --

20 



WRITING PRIVILEGED CODE 

Sample Run To Test Patched File 

I SET PROCESS/PRIV•<WORLDtOPERrMETHBXrSYSPRV> 
• 
I RUN MEWHAIL 

"AIL> SEND· 
To: "UIZHlEKS 
SubJl TESTING NEW "AIL VERSION 
Ent•r vour ••••••• b•low. Pr••• CTRL/Z wh•n coa~l•t•• CTRL/C to ouit: 
This •hould b• ••nt with JUNK "AIL •••••!• .. z 
JUn~ ••il fro• "UIZMIEKS 

You h•Y• 1 n•w •••••••• 

MAIL>-

Fraa: 
Tot 
Sub..i: 

MUIZNIEKS 14-KAY-1982 1•:53 
HUIZMIEKS 
TESTING MEW KAtL VERSION 

This should be sent with JUNK KAIL ••••••• 

MIL>~ 

HAIL> SEND 
To: "UTimKS 
SubJ: STILL TESTING 

MAIL t:iJ 

Ent•r vour ••••••• b•low. Pr••• CTRL/Z when coa~l•t•• CTRL/C to muit: 
Thi•"••••••• should still be ••nt with re•ul•r NEW HAIL indication 

HAIL> READ HAIL 

Froa: KUIZHIEKS l~-HAY-1982 16:54 
To: HUIZNIEKS 
SubJ: STILL TESTING 

Thi• ••••••• •hould still b• ••nt with r••ular NEW "AIL indication 

MAIL> !!!:.,. 

"AIL> .EXIT 
t --

21 
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WRITING PRIVILEGED CODE 

Examining Journal File 

t TYPE NEW"AIL.JNL 

PATCH Uer~ion 3•00 1:5-H•r-1982 

I"AGE FILE BEING PATCHED: 
JOURNAL FILE: 
DATE/TI"E OF PATCH: 

•woRK:CMUIZNIEKS.SYSPRG.PRIVCODEJNEWHAlL.EXE;1• 
•woRK:CHUIZNtEKS.SYSPRG.PRIVCODEJNEWHAIL.JNLfl" 
14-"AY-1982 16:47:48.:54 

%PATCH-I-NOLCL• i•••• do•• not eontain loe•l sv•bols 
XPATCH-I-HOGIL• so•• or •11 slobal sv•bols not aee•ssibl• 
PATCH>CREATE PATCH"AIL 
co""AND FILE: •woRK:CMUIZNIEKS.SYSPRG.PRIVCODEJPATCHHAIL.COHJ2 . 
PATCH>SET ECO 1 
PATCH>DEPOSIT/ASCII 
LOC> •u34 
NEW> • Jun' 
NEW> 'k aa' 
NEW> 'U t• 
NEW> •roe ' 
NEW> '!AS ' 
NEW> EXIT 
old: 00000634: 
aldi 00000638: 
old: 0000063C: 
old: 00000640: 
old: 00000644: 
ne..,g 00000634: • Jun• 
n•..,: 00000638: 'k ••' 
no"': 0000063C: 'U t' 
n•wl 00000640: 'r~• • 
n•..,: 00000644: '!AS ' 
PATCH>DEPOSIT/8YTE 
LOC> -xn4 
NEW> 7 
NEW> EXIT 
old: 00000634: 20 
n•w: 00000634: 07 
PATCH>DEPOSIT 
LDC> :SH 
NEW> .. XU 
NEW> "'X634 
NEW> EXIT 
old: OOOOO:SBB 
old: OOOOO:SBC 
n•w: 00000518 
n•..,; OOOOO:SBC 
PATCH>UPDATE 

00000012 
OOOOO:SA4 
00000013 
00000634 

XPATCH-I-WRTFIL• u~datins i•••• til• WORK:tHUIZNIEKS.SYSPRG.PRIVCDDEJHEWKAIL.EXE 
f2 
PATCH>EXIT 
• 
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WRITING PRIVILEGED CODE 

Relevant Sections of ANALYZE/IMAGE/PATCH Output (Page 1 of 2) 

Analvz• l•a•• 14-HAY-1982 16:59:22.98 
WORK:C"UlZH1EKS.SYSPRO.PR1VCODEJHEW"AlL.E~EJ2 

FiM•d Header lnfor•ation 

' iaa•• foraat ••Jor id: 02• •inor idt 04 
header block count: 1 
iaall• tv~e: eMecutable <IHDSK_EXE> 
1/0 channel count: default 
1/0 ,.a•• count: default 
link.er fl•••= 

<O> IHDSY-LNKDEBUG 0 
<l> lHDSU-LNKNOTFR 0 
C2> lHDSV-NOPOBUFS 0 
C3> IHDSU-PICI"G 1 
(4) JHD•U-POJHAOE 0 

l•a•e Activation lnforeation 

first transfer address: XX'00001810' 
second transfer address: XX'OOOOOOOO' 
third transfer address: xx•oooooooo• 

Olob•l Sv•bol Table & Debus Sv•bol Table lnforaation 

d•bus svebol table YIN: o, block count: 0 
•lobal •~•bul table YIN: o. record count: 0 

I•••• ld•ntification lnforeation 

iaas• n•••: ""AIL 1 

iaa•• fil• identification: •voJ-001• 
link date/ti••: 24-FEB-1982 09:34:06.12 
linker identification: 0 03-14 1 

Palla 1 

DEC •CO levels 1- 98: XX'00000001'• xx·oooooooo•, XX'OOOOOOOO' 
user eco levels 99-132: XX'OOOOOOOO' 
read/write ,.atch area address: XX'OOOOOOOO'• l•n•th: 0 
read-onlv ,.atch ar•• addr•ss: XX'OOOOOOOO', l•n•th: 0 
.. atch CO•••nd t•Mt YBH: 37 
last .. atch date/ti••= 14-HAY-1982 16:47:48.54 

1> i•••• section descri.-tor < 16 bvtes> .-a•• count: 3 
base virtual addr•ss: %X'00000200' <PO s,.ac•> 
,. ••• fault clu~tor size: d~fault 
ISD flat1s: 

<O> ISDSV-GBL 0 
<l> ISDSV_CRF 0 
<2> ISDSV-DZRO 0 
<3> ISDtV_WRT 0 
<7> ISDtY-LASTCLU 1 

23 



WRITING PRIVILEGED CODE 

Relevant Sections of ANALYZE/IMAGE/PATCH Output (Page 2 of 2) 

An~l~z• Ie••• 14-"AY-1982 17:01:03.85 Pa•• 6 
WORK:CMUIZNIEKS.SYSPRG.PRIVCODElNEVMAIL.EXEf2 

PATCH TEXT 

/JOURNAL NEVftAIL.EXE 
SE EC 
.. X00000001 
D /AS 
.. X00000634 
• Jun' 

. 'k ••• 
'il f' 
'Poe ' 
'!AS • 
EXI 
D /B 
.. X0000063-4 
.. X00000007 
EXI 
D 
.. XOOOOOSH 
'"XOOOOOOlJ 
"'X0000063-4 
EXI 

ANALYZE/I"AGE/PATCH NEWMAIL.EXE 
• 
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WRITING PRIVILEGED CODE 

Relevant Sections of DUMP Output for Patched File {Page 1 of 2) 

Du•~ of fil• WORK:t"UIZNIEKS.SYSPRO.PRtVCODElNEW"AIL.EXEl2 on 14-"AY-1982 17:01: 
20.06 
Fil• ID <7567tl6tO> End of fil• block 37 I Alloc•t•d 39 

-Yirtu•l block nu•b•r 3 <00000003>• 512 <0200> bvt•s 

00000410 010£0005 0054454£ 24535953 SYSSNET ••••••••• 000000 
00002230 4C49 .. 14D 223A3.UA 54 .. 54£5F -NET:::'"AIL~· •• 000010 
66204£52 555.\4552 20737365 72500AOD •• PY'••• RETURN f 000020 
oooooou 00002E2E 2E65726F 6D20726F or •ore ••••••••• 000030 
00000007 0053.\121 202A2321 00000420 • • • !t• !AS ••• •• 000040 
20206D6F 72462023 20202020 00000444 D. • • t Fro• 000050 
44202020 20202020 20202020 20202020 D 000060 
61\627553 20202020 20202020 20657461 •t• SubJ 000070 
00000020 00000454 0000002F 00746365 •ct.1 ••• T ••• ... 000080 
4C553521 000031\31\ 0000048C 00000001 • • • • • • • • : : • • I !'SUL 000090 
.\4412120 53413231 212044"1 30322120 120AD 112AS !AD OOOOAO 
"9444524 4C49414D 0000049C 00000014 ••••••••HAILSEDl 000080 
21.\02024 00000418 00000009 00000054 T • • • • • • • • • • • S ti ooooco 
00002253 41212220 22534121 22205341 AS 1 !AS 0 •tAS"•• OOOODO 
54535953 24535953 000004CC 00000012 •••••••• SYStSYST 0000[0 
004D.\F"3 2£540.\.\ 45.\C4941 4D3A ... D"45 EH:HAILEDn.co". OOOOFO 
6F?92072 65746£45 00000-4£8 00000017 •••••••• Ent•r vo 000100 
776F6C65 62206567 61737365 60207275 ur •••••S• b•low 000110 
71205A2F 4C5254-43 20737365 7250202£ • ,Puss CTRL/Z w 000120 
S.\43202C 6574656C 706DitF63 206£6568 hen eo•~l~t•• CT 000130 
00000031\ 7"697571 206F7420 .\32F4C52 RL/C to •uit.: ••• 000140 
00000003 00000001 00000508 000000'15 E • • • • • • • • • • • • • • • oooi50 
00000560 00000008 50-4C45.\8 .\C4941-4D "AILHELP••••'••• 000160 
00000042 4C."82E3A 504C4548 24535953 SYSSHELP: .HLJ. • • 000170 
00001764 0202000C 00000570 00000000 •••• ~ ••••••• d ••• 000180 
00001718 00001770 031DOOOB 00001760 ' ••••••• ,. ••• )C ••• 000190 
7266206C 69616020 77654E07 00000000 •••••H•w ••il ti' 0001AO Original text 
00000634 00000013 00005341 212060.F O• !AS •••••• 4 ••• OOOlJO still there 
········r········ 

4E49S250 24535953 SYSSPRINT ••••••• OOOlCO 
6E6S2057 55212062 6F4A2020 ooooosco Job !UW •n 0001DO 
21206S75 6S7S7120 6E6F2064 6S726S74 t•r•d on cau•'-'• ! 0001EO 
72SOOAOD 00000504 0000001£ 0000"3.\1 AC •••••••••••• p~ 0001F'O 

I 
Descriptor 
updated 
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WRITING PRIVILEGED CODE 

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

Du•~ of ftl• WORK:CHUIZNIEKS.SYSPRG.PRIVCODEJNEWHAtL.EXEl2 on 14-HAY-1982 17:01: 
20.06 
Fil• ID <7567tl690) End of fil• block 37 I Alloc•t•d 39 

ViPtu•l block nu•b•P 4 <00000004)P S12 <0200> b~t•s 

6020726F 66204ES2 :SSS445!52 20737365 •ss RETURN fop • 000000 
OOOOOSFC 0000001" 00002£2£ 2E6!5726F or•o•o•••oee•••o 000010 
oooooooc 4CS5212J 20534121 202A2321 !U !AS t!Ulo••• 000020 
H206C69 61602068 6E754'A07 00000620 •••• .Junk ••il , 000030 ... New text 
00000000 00000000 20534121 206D6F72 PO a !AS ........ 000040 
00000000 00000000 00000000 00000000 •••••••••••••• t • ooooso 
00000000 00000000 00000000 00000000 ................ 000060 
00000000 00000000 00000000 00000000 • fl ............... 000070 
00000000 00000000 00000000 00000000 ................ 000080 
00000000 00000000 00000000 00000000 ................ 000090 
00000000 00000000 00000000 00000000 ................ OOOOAO 
00000000 00000000 00000000 00000000 ••••••otttooettt 000080 
00000000 00000000 00000000 00000000 ................ ooooco 
00000000 00000000 00000000 00000000 ................ 000000 
00000000 00000000 00000000 00000000 • • • • e • • • • • • e • • • • 0000£0 
00000000 00000000 00000000 00000000 • t e • • • t t • • • o • e • • OOOOF'O 
00000000 00000000 00000000 00000000 ................ 000100 
00000000 00000000 00000000 00000000 • • • e • • • • • e • • • e t • 000110 
00000000 00000000 00000000 00000000 •••••••••• Cl •• 0 •• 000120 
00000000 00000000 00000000 00000000 OOClttteottCl•t•O• 000130 
00000000 00000000 00000000 00000000 ••e•••••e••e>••o• 000140 
00000000 00000000 00000000 00000000 •••oo•••O••••OGO 0001:10 
00000000 00000000 00000000 00000000 tttOCeGttttt08tt 000160 
00000000 00000000 00000000 00000000 • • • • • • • • • • e e • o • • 000170 
00000000 00000000 00000000 00000000 •••e1••••••0••0•• 000180 
00000000 00000000 00000000 00000000 ................ 000190 
00000000 00000000 00000000 00000000 ................ 0001AO 
00000000 00000000 00000000 00000000 ••••••••••• 0 •••• 000180 
00000000 00000000 00000000 00000000 •oeeet•••••••••o 0001CO 
00000000 00000000 00000000 00000000 •ociott••••o••••o 000100 
00000000 00000000 00000000 00000000 Cl~o•oitcit•oeteeoe ooou:o 
00000000 00000000 00000000 00000000 OtttflttOtClf!IOtCtt 0001FO 
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WRITING PRIVILEGED CODE 

Command Procedure Produced by PATCH 

t TYPE PATCHHAlL.COH 
/JOURNAL NEWHAIL.EXE 
SE EC 
-xooooooo1 
D /AS 
"'X0000063'4 
' Jun' 
'k. ••' 'il ,, 

'ro• ' 
'!AS ' 
EXl 
D /B 
"'X0000063'4 
·xooooooo? 
EXl 
D 
'"XOOOOOS88 
.. X00000013 
.. X0000063'4 
EXl 
u 
EXl 
f> 
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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 contra 
immediately following a TBIT exception, without executing all o 
the VMS exception dispatching code. 

The TBIT exception (Trace Trap) is 
instruction for which the Trace Bit 
Processor Status Word (PSW). This bit is 
(for single stepping instructions), 
monitoring/testing. 

generated following an 
(bit 4) is set in th 
often used by debugger 

or for performanc 

You will first have to write a dispatcher that can transfe 
control to a user-written handler following a· TBIT exception 
This dispatcher will be patterned after the change mode handler 
that can be declared using the $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 (EXE$TBIT) 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. In particular, you ma 
want to solve this exercise in the following order: 

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

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

• Do Part 3 next, since it is simpler than Part 1 

• Then do Part l 

• 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 I 

Declares T-Bi t 
handler using 
system service 
(writes handler 
address in Pl lee.) 

I 
I 
I 
I 
I 
I 
I 

Set T-Bit in PSW I 
SCB 

+------+ 
Next instruction ---1---> Generates T-Bi t I I 

+--- -> I 
I I 
I T-Bit Handler::<-+ I 
I I I 
I o • .. I I 
+--- REI I I 
+--- -------------------+ I 
I +----------------------+ 
I 
I 
+-- T-Bit Hand. Addr. <------

in Pl Loe. 

Exception -----> ITBIT--1--+ 
HW I I I 

I I I 
+------+ I 

I 
TBIT Dispatcher I 
+-------------+<---------------+ 
I I 
I • • • I 
I I 
I JMP @P 1-Loc I 
I 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 EXE$ALONONPAGED 

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 registerse 

Speci-al considerations include: 

e Access mode at which handler entered 

The supplied solution enters the handler in 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 syste~ 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 
instruction 

with JMP 

• 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 EXE$GL 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) • If XDELTA is 
present, you do not want to load your dispatcher. In such a case, 
exit the program and indicate that XDELTA is piesent. 

• To test for the presence of XDELTA, examine the RPB$V DEBUG 
bit in the RPB$L BOOTRS offset in the Restart Parameter Block. 
When set, XDELTA-is present. 

• EXE$GL 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 in EXE$GL SITESPEC. Before using this 
location, however, test to make sure it is not being used {i.e., 
it contains a 0). If it is being used, exit the program. 

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

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

TBITDEF 

SCBDEF 

DYNDEF 

Defines offsets in TBIT dispatcher block: 

TBIT W SIZE 
TBIT-B-TYPE 
TBIT-B-CODE 
TBIT-L-HANDLER 

for size of block 
for type of block 
code is loaded beginning here 
address of new TBIT dispatcher 
{used for consistency checks) 

Defines offset of TBIT vector {SCB_L_TBIT) in 
SCB. 

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 

TB IT INSFMEM 

TBIT XDELTA 

Site specific longword. already in use 

Nonpaged pool allocation failed 

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

LOADTBIT Program Solution (Page 1 of 5) 

0000 
0000 
0000 
0000 
0000 
GOOO 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
C!OOO 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

1 
2 
3 
4 
5 
6 
1 

• • 10 
11 
1Z 
13 
14 
1'5 
16 
n 
18 
19 
zo 
21. 
zz 
Z3 
24 
25 
26 
27 
21 
29 
30 
31 
3l 
H 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
4T 
41 
49 
50 
51 
52 

•• 
.title lo•dtbit 
oident •voz• 

14-MAT-1912 11:2z:43 VAX-11 M•cro YOJ-00 
1~0 "AT-1912 11:05:30 WDRl:CMUtZNt!lS.STSPIGoUSSll 

LDAOTIXT .»llAR 

Cre•t• ne• p•th to TIIT h•ndler 

This code is dyn••ically patched into th• running executive • 
It introduces a n•• dispatch ••thod to handle TIIT exceptions, 
•i•ilar to the ••thod used to h•ndle CHMS, CHMU, and 
co•patibility •ode exceptions. 

This progra• is designed to provide •n environ•ent for the 
user-•ritten syste• service USSDCLTIIT, also included as a part 
of this ••••ol•· 

This pro9ra• •ust •••Cute in kernel •ode in order to •rite 
protected locations. IPL is raised to 1 CSTNCH) to synchronize 
access to the sit• specific location EXESGL_SITESP!Co 

Author: 

tovisions: 

Z'f Mar. 1982 

12 June 1910 

_dyndof 
Upldef 
tpsldef 
irpbdef 
_scbdef 
_tbitdef 

32 

Vik Muiznieks 

Re•owed patch to EXESRUNOWN 
Added synchronization for EXEtGL_SITESPEC 

Have no• exception service routine •••cut• 
in kernel •ode, si•plifyino stack proble••· 

define type field identifier 
define ipl constants 
define fields in PSL 
defln• offsets into Restart Par••• 
define syste• control block offse· 
this •aero is defined ••o•ci•lly 
the set of pro9ra•s in this ••••1 
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USER-WRITTEN SYSTEM SERVICES 

LOADTBIT Program Solution (Page 2 of 5) 

Create n•• p•th to T9IT handler 
add f•st disoatch 11ethod 

14-MAT-1912 11:22:43 YAX-11 Macro V03-00 Pa9e 2 
14-MAT-1912 11:05:30 WQRl:CMUIZNIElS.STSPRG.USSlLOADT8I(1) 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0~00 
0000 
0~00 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

54 
55 
56 •++ 
n 
58 
59 
60 
61 
6Z 
63 
64 
6S 
66 
61 
68 
69 • 
10 
11 
1Z 
11 
14 
15 
76 
11 
19 
79 
tO 
11 
ez 
93 
84 
n 
86 
IT 
ltl 
8' 
'0 
!1 
92 
'3 
'4 
95 
96 
97 ,. 
99 

100 
101 
102 
10! 
104 
105 
106 

• subtitle add fast dispatch 11ethod 

Functional Oescriotion: 

The kernel •ode procedure be9innin9 at label 10S allocates 
a block of nonpa9ed pool •nd copies the n•• dispatcher for 
TltT exceptions to that block. Tho last instruction of tho n•• 
dispatcher is a J,., to tho nor1Hl dispatcher so that continuit.y 
is established .. 

If no debu99or support was selected at initialization ti••• 
the address of tho n•• dispatcher is si•ply •ovod into tho 
TltT vector in the syst•• control block. 

If dobu9geP support •as selected. then XDELT& has already 
intercepted the syst•• control block vector. This dispatcher 
could steal the SCI vector contents and JMP to ID!LTA as its 
last instruction but that hlearachy (first this, then ID!LTAe 
and finally tho nor•al di~patch path) is out of order. Since 
this no• dispatch path exists on a per process basis. it should 
execute after IDELTI oxocut••• However, due to the difficulty 
in patching XDELTA with its PC relative references to !IESTltT, 
this pro;ra• does nothin9 (except indicate an error) ahon 
XDELTA is included in the syst••· 

t11plicit Output: 

1. A block of pool is allocated and a new TIIT oxcootion 
dispatcher is loaded into the block of pool. 

z. Tho new dispatcher is olu99ed into tho exocutivo by •odifyino 
tho T!tT vector in the SC9 if no XOELTA support was included 

Co•oletion Codes: 

~O loo bit set •> success 

Nor••l Successful Co•oletion 

RO lo• bit clear •> failur• 

33 

T!tT __ veCtNUSE The sit• specific longword is already being used 

T!tT __ tNSFMEM tnsufficiont dyna•ic •••ory is •••ilable. (This 
status is only returned if tho current process 
has disabled resource wait •odo.> 

T!IT __ lOELTl The syst•• included XDELTA at initialization 
time. This proor•• does nothing in this case. 
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USER-WRITTEN SYSTEM SERVICES 

LOADTBIT Program Solution {Page 3 of 5) 

Cr••t• n•• P•th to Tltf h•ndl•r 
add fast disoatch ••~hod 

14-MAf-1982 1a:zz:43 YAX-11 "•CPO YOl-00 
14~~Af-191Z 18:05:30 WOWl:C"UIZNIElSoSTSPRGeUSSl 

51 

@0000000 
0000 

00000029" 0000 
OOOOOOC3 ... 0004 

0008 
00000000 

0000 
0000 0000 

oooz 
0002 

04 0011 

01 so 

oooooooo•GF 

SC 

oooooooo•G, 
SS 30 U 
51 55 01 

OOtHIOOU"8F 

0012 
003C 0012 

0014 
u 002'5 
04 ooze 

0029 
0029 

o5 ooze 
003Z 

1Z 0032 
0034 

DO 0034 
DO 003! 
EO 003~ 

0043 
DO 0043 

oooooooo•G, 
53 so 

OOOOOOOO"GF SZ 

000 
16 004& 
E9 0050 
DO 0053 

oc u 
04 
112 
51 

7!8 SF 

0012 ·u: 
oc 

s1 oooooooo·GF 
zs a1 ooco•c3 

50 OOOO"!F 

9E 
88 
7C 
l!!O 
99 

005& 
005& 
oose 
0060 
0062 
0065 
0069 
0069 
0069 
0069 
0069 
0069 
0069 

z s 0069 
ea 0013 

0075 
00 0075 
9E 007C 

ooaz 
9E ooaz 

0081 
0087 

3C 001& 
04 ooai: 

0090 
0090 

iOS 
109 
uo 
Ul 
tu 
Ul 
114 
us 
116 
117 
111 
11' 
120 
121 
uz 
123 
U4 
1Z5 
U6 
127 
129 
129 
130 
131 
uz 
l!l 
134 
135 
136 
UT 
131 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
1 s z 
15 3 
154 
15 5 
15~ 
157 
158 
159 
160 
161 
16 z 
163 
164 

ran9•: oaddPeSS lock_b•9ift 
eaddr••• lock_end 

101: 

.efltry b•oin,o 
Sc•krnl_s 

routin•10S 

.aord a•<rZ,r3,r4,r5> 
Slkwset_s inadr•ran9e 
blbs rO,lock_be9in 
ret 

:sav• volatil• re9ist•rs 
:lock pages in •orkin9 set 
:continue on success 

lock_b•oin: 
sotiol 
tstl 

et.pl s_synch 
9"'exeS9l_siteSP•C 

:synchronize ace••• to sitesp•c 
:see if sit• sp•cific pointer 

bneQu ifiuse 

o"'uteSol_rpb,rl 
rpbSl_bootr5Cr1),r5 
trpbSv_debug,rS,xdelta 

; is already beino us•d 
:error if already load•d 

:o•t address of restart para•eter 
:rs contains bootstrap flaos 
:do nothln9 if XOELT& included 

eovl t<<handler_end-hafldler_start>+1Z>,r1 ;size of block lncluc 

Jsb 
blbc 
•ovl 

•ovab 
PUShP 
clra 
IDOYO 

lllOVZbW 

O'"•xeSalononpaoed 
,.0,flOtlOOl 
,.z,96 exeS9l_sit••P•C 

tbit_b_code(rZ>e-(sp) 
•'"•<rZ> 
CrZ>+ 
,.1.CFZ)+ 
tdyn0k~tbit,(rZ)+ 

; 11 byto header 

:savo address of block for proora• 
: that unloads this dispatcher 
:sav• addr••• of be9innin9 of cod• 
, and address of b•9lnnin9 of bloc 
:clear out first I byt•s of headet 
:save size of block for deallocatj 
:store block type and clear sts•r• 

rl no• ooints to tho portion of the block that is to be loaded •ith 
the new dispatch codee The addr•ss of the be9innin9 of the block 
and the address of th• portion of the block ahere the cod• is to be 
load•d are stor•d on the stack. No other r•9ister cont•nts need to be 
saved across th• MOYCl instruction. 

•ovcl •<handler_end-handler_start>ehandl•r_start,c,.z> 
poDr •'"•<rZ,rl> :restore address of be9innin9 of I 

: into rZ and addr••• of code inti 
•owl 9a•xeS9l_1cb,rl :otherwise, si•ply •odify SC! wee· 
movab tbit-handl•r_start(r3),scb_l_tbit(rl) :load address of net 

• dispatcher into SC! 
•ovab tbit-handl•r_start(r3),tbit_t_handler(~Z> : and also save 

: of th• h•ad•r longwords in the 1 

setipl tO :safe to allow process deletion "' 
•ovzwl tsss_"or•al,rO :indicate success 
ret 

·• 
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USER-WRITTEN SYSTEM SERVICES 

LOADTBIT Program Solution (Page 4 of 5) 

Create ne• p•th to T!IT handl•r 14-MAT-199Z u:zz:•l Vll•ll Macro VOl-00 Pa;• 4 
•~d fast disp•tch 11ethod 14-"-AT-1912 u: 05: 30 WORl:C~UIZNI£lS.STSPRG.USSlLOlOT8IC1) 

so ooooooco·u1 co 0090 165 •ovl t1bit __ vecinus•cr0 
0097 166 Seti pl eo 

04 009l 167 ret 
009'l 169 

50 00000000·., co 0099 169 •delta: •ovl ltbi t __ xd•l ta, rO :XOELTA was included at bootstrap ti11e. 
OOAZ 170 setipl 10 

04 ooas 171 ret :pass back failure cod• 
00l6 172 
00l6 113 ncoool: :insufficient nonpaged pool space 
00.16 174 setiol ea 

50 oooooooo·IF ca 00'9 175 •ovl ttbit __ insf••••rO 
04 OOIO 116 ret 

0081 111 
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USER-WRITTEN SYSTEM SERVICES 

LOADTBIT Program Solution (Page 5 of 5) 

Cr•at• n•• path to TIIT handl•r 
dispatch code for TIIT ••c•ptions 

14-M&f-191Z 1a:zz:43 vax-11 Macro YOJ-oo 
14-MAf-198Z 1a:os:30 VORl:CMUIZNIEKS.STSPRG.USSJI 

DO 
13 
11 

05 
17 

0011 
0081 
oou 
oou 
0081 
0011 
0081 
0081 
0011 
oou 
oou 
0011 
0011 
0081 
0011 
0011 
0081 
0081 
0011 
0081 
oou 
0081 
00111 
oou 
0011 
ooa1 
0011 
0011 
0011 
oou 
0011 
oou 
0081 
0081 
0091 
oou 
0081 
0011 
0011 
0081 
0011 
0081 
0089 
oon 
oou 
0080 
OOCJ 
OOC3 
OOC3 
OOC3 
OOC:l 
OOCl 

17' 
110 
181 
112 
183 
114 
185 
186 
181 
119 
189 
190 
191 
19Z 
193 
194 
195 
196 
191 
19!1 
19' 
zoo 
ZOl 
Z02 
Z03 
Z04 
zos 
Z06 
Z01 
208 
Z09 
no 
Ul 
zu 
213 
Zl~ 

Z15 
Z16 
zn 
218 
Z19 
zzo 
ZZl 
zzz 
223 
224 
ZZ5 
ZZ6 
UT 
zzs 
229 
ZlO 

:+• 

.sbttl dispatch code for TIIT exceptions 

Thia code is designed to be th• first code that •••cutes follo•ino· 
a TBIT e•e•ption (if no XOELT&>~ It checks •h•ther a special TltT 
hendl•r has been declared by the proc••• and. if so. dispatches to 
that dispatcher •ith only th• ••ception PC and PSl on the stacke 

This d•sion is clo••lY •od•l•d on th• ••i•tino rapid dispatchers 
for change •ode and co•patibility •od• exceptions. Such dlspateh•ri 
can b• acc•ssed quickly •ithout th• overh•ad of searching for 
addresses of condition handl•rs in exception vectors and in call f1 
Mandler• accessed •ith this ••thod are not procedures and can only 
be •ritt•n in a lanou•o• that allo•• JSI lik• linkage. 

Th• ••thod of o•ttino this dispatch sch••• into th• syst•• i•poses 
s•v•r•l constraints on this code. 

lo The cod• •ust be position independent since it is si•ply 
copied into nonpaged pool •ith no att••Pt at dyna•ic relocatio• 

z. Any r•oisters used by this routine •ust first b• sav•d. 
(Non• is currently used.) In addition~ 
stach usage •ust b• ••tch•d carefully~ 

J. The initial deslon of this dispatch ••thod transf•r• control 
to th• user specified dispatch•r in kernel ••d•• One i•prove•et 
which •ould slo• up th• dispatching and add stack concerns 9 

.. uld b• to chan9• to the access •ode in •hich the TIIT 
e•ception occurred. 

handl•r _start: :address of beginning of block of c 
; that is lo•d•d into nonpaged pool 

tbit: 

10s: 

pushl 
b•Ql 
J•D 

tstl 
J•ca 

G"'ctlsol_sitespec 
lOS 
i( sp)• 

(Sp)+ 

·O"'H•Stbit 

36 

:address of tbit handl•r 
:stor• cont•nts on stack 
:if ••pty, no dispatcher 
:transf•r to user written dispatch• 

:cl•an stack 
:and transf•r to YMS T9IT ••C•Ptior 

:•nd of cod• that is b•ing load•d 
: into nonpaged pool 
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USER-WRITTEN SYSTEM SERVICES 

TBITDEF.MAR File 

TUTDEfl.lllAR 

This fil• contains all sy•bolic d•f initions for th• fast TltT 
••c•ption dispatch•r. 

1. Th• _tbitd•1 •acr• is includ•d in th• lo•d•r and unloader 
pro9ra•• to defin• the offsets into th• tbit block. 

z. Th• _scbdef and _dyndef ••er•• •r• •l•o includ•d in both 
th• loader and unloader pro9r•••• 

·••cro _-ctyndef 

.macro _scbdof 

.end1111 _scbdef 

.•aero _tbitdef 
Sdefini tbit 

Sdef 
.blkl 
Sdef 
.blkl 
Sdof 
.blk• 
Sdef 
oblkb 
.bl kb 
Sdef 

tbit_l_h.ndhr 
l 
tbit_l_spare 
l 
tbit_._size 
1 
tbit_b_type 
1 
1 
tbit_b_code 

Sdefond tbit 
.end• _tbitdef 

:define type field id•ntif ier 

:use largest positive int•o•r 

:define syst•• control block v•ctors 

ns:n exception 

:define offsets into tbit block 

:address of no• TltT dispatcher 

:currently not used 

:size of allocated block 

;code us•d by SDI •t al. 

;spar• 
:code is loaded beginning. at this point 
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TBITMSG.MSG File 

This file defines specific •rror ••s••9•S foF th• 
TIIT dispatcning progr••s 

.severity 

YECINUSE 
INSF,.EN 
IDEL Tl 
NCIHANCL.ER 
UDHUIDLR 

TIITellpPefix•TBIT...., 

SEVERE 

<Sit• specific lon9•ord already in us•> 
<Nonpa9ed pool allocation failed> 
<Dispatcher eann~t b• installed in systeM •ith XDELTA> 
<Sit• specific lon9•ord contains no data block address> 
<Cata in block is inconsistent •ith LDADTSIT input> 

38 
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PART 2 - User-Written System Service To Declare TBIT Handler 
(TB ITDISP. MAR) 

In order to incorporate. a system service to· declare a TBIT 
~andler, you will first need to: 

~. 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: 

• Call it USSDCLTBIT 

• You want 2 parameters: 

First is address of TBIT handler to be established (or 
0 to disable previous handler) 

Second is address of longword to receive previous 
handler address, if any (this parameter is optional) 

• Service should execute in kernel mode 

4. Include the offset to a RUNDOWN routine in the privileged 
library vector 

s. Add code for USSDCLTBIT system service: 

• Test for CMRRNL privilege, since handler will execute in 
kernel mode (unless in Part 1 your dispatcher changed 
access mode·) • 

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

Not really necessary since 
CTL$GL SITESPEC location. 

VMS does not use 

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

• If user requested address of previous handler, make sure 
user can write to the address specified. 
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• Copy address of handler being declared to 
CTL$GL SITESPEC. 

6. Add code for RUNDOWN routine 

Routine entered at image 
instruction) 

Executes in kernel mode 

rundown time 

location 

(with JSB 

Should clear CTL$GL SITESPEC location, so next image not 
effected by handler-declared in previous image 

Should exit with RSB instruction 

40 
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TBITDISP.MAR File (Page 1 of 6) 

Declare TltT Handler 14-MAT-1912 11:zz:s6 vax-11 "•er• va1-oa '•9• 1 

0000 1 
0000 z 
0000 J 
0000 4 
0000 5 
0000 (t 

0000 T 
0000 ' 0000 ' 0000 10 
0000 1t 
0000 12 
0000 13 
0000 14 
0000 15 
0000 16 
0000 1T 
0000 11 
0000 n 
0000 20 
0000 Zt 
0000 zz 
0000 Zl 
0000 Z4 
0000 25 
0000 u 
0000 ZT 
0000 21 
0000 29 
0000 la 
0000 J\ 
0000 JZ 
0000 J3 
0000 34 
0000 35 
0000 36 
0000 31 
0000 31 
0000 39 
0000 40 
0000 ~1 

0000 4Z 
0000 43 
0000 44 
0000 45 
0000 46 
0000 4T 
0000 41 
0000 49 
0000 !O 
0000 st 
0~00 52 
0000 53 
0000 54 

00000000 0000 55 
00000000 0000 56 

0000 ST 

14-MAT-1912 17:54:52 VORl:CMUilNtElS.STSPRG.USSlTBtTDISCl) 

TIITDISP.Mll 

This file contain• both an edited user-•ritten syst•• s•rwice 
dispatcher (fro• SYSSEXAMPLES:USSDISP.MAR) and the systo• 
serwico code itself for the load TltT dispatcher systo• serwice. 

DfFINE_SERYJCE - A •aero to •ake the appropriate entries in seweral 
different PSECTs required to define an EXEC or lERNEl 
•ode serwlcee These include the transfer wector, 
th• case table for dispatchin9, and a table containin9 
the nu•b•r of reouired argu••nts. 

.MACRO DEFINE_SERVICE,NIME,NARG•OeMDOE•lERNEL 

.PSECT StSTRlNSFER_vecTat,PIGE,NOWRT,exe.PIC 

.ALIGN QUlD : lli9n entry points for soood and style 

.TRANSFER NAME ; Defino na•e as uniwersal sy•bol for entry 

.MASl NAM! : Us• entry •ask defined in ••in routine 

.tF ION MODf,lERNEL 
CHMl l<lCODE_IASE+lERNEl_COUNTER> : Chan9e to kornol •ode and execute 
RET ; Return 
lERNEL_CDUNTER•lERNEL_tDUNTER+l : Adwanco counter 

.PSECT lE•NEl_NlRG,ITTE,NOVRT,EXE,PlC 

.BYTE MARG : Dofin• nuabor of roQuired ar9u•onts 

.PSECT USER_lERNEL_DISJllelTTE,NOVRT,EXE,PtC 

.W~RD Z+NAME-lCASE_IASE ; Mako entry in kernel •ode CASE table 

.t11 F 
CHM! t<!COC!_IASE+EXEC_CDUNTEI> ; Chango to executive aode and execute 
tET 
!IEC_COUNT!R•ElEC.CDUNTER+l 

: leturn 
: Advance counter 

• PS!CT 
.!TTE 

.PSECT 

.WORD 

.ENDC 

.ENOM 

El!C_NlRG,ITTE,NOV~T,EIE,PtC 

MARG ; D~fin• nu•bor of reQuired ar9u••nts 

USER_exec_oISPl1!TTE1NDVRT,exe,PtC 
Z+NA•E-ECISE_ease Make entry in •••c •od• CASE table 

OEfltNE_SERVtCE 

Eouated Sy .. bols 

""oou= 
SPLYDEF 
SPRO!F 

Defino process header offsets 
Defino PLV offsets and walues 
Oof ine processor re9istor nu•bers 

Int~ializ• counters for chan9e •ado dispatchin9 codes 

l!•NEL_COUNTER•O 
u~c_couNTU•a 

41 

lernel cod• counter 
Exec code counter 
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TBITDISP.MAR File (Page 2 of n) 

Oeclar• TBtT Handler 14-"AT-1912 1a:zz:s6 v1x-11 "•cro vo3-oo 
14-"AT-1982 17:54:52 WORl:CMUIZNtElS.STSPRG.USSJT 

0000 n 
0000 59 
0000 60 

00000000 61 
0000 6Z 
0000 63 

00000000 64 
0000 65 
0000 66 
0000 61 
0000 n 
OOGG 69 
oooz lO 
oooz 71 
oooz 1Z 
oooz Tl 
oooz 74 
oooz 75 
oooz l6 
oooz T7 
0002 Tl 
0002 79 
oooz IO 
oooz 11 
oooz IZ 

fFFFFEOC oooz 13 
l'P:FP:F!OC: oooz 14 

oooz as 
oooz H 

00000000 n 
0000 as 

00000001 0000 19 
00000000"' 0004 90 
00000005 .. 0009 91 
00000000 oooc: 9Z 
00000024• OOHl 9'3 
00000000 0014 94 
00000000 00111 95 
00000000 001C 96 

o PSECT 
KEltNfiL_NHG: 

lEltNEL_NlRG,STTEeNDWRT,EXEePIC 
; 9ase of byte table containing th• 

nu~b•r of required •rou••ntsG 
exet_M&RG,IVT!,NOWRT,EXE,Ptt .PSECT 

EX!C_NUG: Sas• of byte table containino th• 
nu•ber of required arou•ents. 

DEFINE_SERVtCE USSDCLT9tT,Z,lERNEL ; Declare T9tT syste• servi 

The bas• values used to o•n•r•t• the dispatchino codes should bo n•o•tiv• 
usor servicos and •ust b• chosen to avoid overlap •ith any other privileg 
sharoabl• i••o•s that •ill bo used concurrently. Their definition is 
def erred to this point in tho asso•bly to cause their uso in tho procedi" 
•aero calls to be formard references that ouarantoo tho sizo of the chang 
•ode instructions to b• four bytes.. This satisfies •n assu•ption that it 
••d• by for services that have to ••it and bo rotriod. Tho PC for rotryi 
the chan90 ••d• instruction th•t invokes tho sorvice is assu•od to be 4 b 
less than that saved in tho chanoo Mod• oxcoptio" fr•••· Of course. the 
sorvice routine d•ter•ines ehother this is possiblee 

~CODE_!ASE•-500 lase CHMK codo value for thos• •• 
ECODE.USE•-500 9ase CHME codo value for theso u . 

.LON& 

.LONG 

.LONG 

.LONG 
• LONG 
• LONG 
cl.ONG 
.LONG 

Pt.YSC..,'fTP..,CMOD 
STSU ... V!RS ION 
l!RNEL_DtSPlTCH-. 
0 
RUNDOWN-• 
0 
0 
0 

42 

Sot typo of vector to chano• •ode 
Identify syste• version 
Offset to kornol •odo dispatcher 
Offset to •••cutivo •odo dispatc~ 
Offset to RUNDOWN routine 
Rosorvod • 
Ne R"S dlspatchor 
lddross chock - PtC 1••9• 



llT 

so oooo·lf 

so oooo•a, 

51 01F4 CD 
Fl 

01 51 
F3 

st oooo·cF4l 
51 00000004 9F41 

oo Feoc aF 

USER-WRITTEN SYSTEM SERVICES 

TBITDISP.MAR File (Page 3 of 6) 

Declare TltT Handler 
Kernel Mode Dispatcher 

14-MAT-1912 11:22:56 Yll-11 Macro V03-00 '•o• 3 
14-MlT-1912 11:s4:s2 WORl:CMUilNIElS.STS,RG.USSJTIITOtS(l) 

oozo 
0020 
0020 
oozo 
0020 
0020 
oozo 
0020 
0020 
0020 
oozo 
0020 
0020 
0020 
0020 
0020 
0020 
0020 

00000000 
0000 

3C 0000 
04 0005 

0006 
3C 000~ 
04 0009 
OS OOOC 

0000 
0000 

9! 0000 
19 0012 
u 0014 
1E 0017 

0019 
0019 
0019 
0019 
0019 

91 0019 
o e ootF 

0021 
'1 002D 
1F 0033 
AF 003'5 

0037 
0031 
0037 
0031 
oon 
0039 
003! 
0039 
0039 

00000000 
05 0000 

0001 
0001 
Otcl 

91 .SITTL 
99 ••• 

100 Input '•ra••ters: 
101 
102 
103 
104 
105 
106 
lOT 
108 
109 
u.o • 
111 
112 
113 
\14 

R4 

., 
PP 

- Current 'Cl lddressG (Therefore R4 •ust be specified in all 
reoister save •••ks for kernel routines.) 

- lrou••nt pointer existin9 when the chant• 
•ode instruction ••s executed. 

- Address of •ini••l eall fr••• to exit 
the chan9• •ode dispatcher and return to 
th• orioinal •odee 

US ;co-
116 .,SECT 

uccvto: 117 
USER_lERNEL_DISPOe~lTE1NOWRTeEIEePIC 

; lernel access violation 
111 
119 
120 
121 
122 

MOVIWL 
ltET 

llrtSFUG: 
MOV?WL 

uss_accvto, •o Set access violation status code 
and return 

lornol insufficient arou••nts. 
Set status code and 
return 

123 lNOTMf: 
R!T 
RSS RSI to forward r•Quost 

124 
1Z5 
1Z6 
1Z7 
128 
1Z9 
130 
131 
13Z 
1! 3 
134 
1!5 
136 
131 
131 
139 
140 
141 
142 
143 

lERNEL_DISP&TCH:: Entry to dispatcher 
MOVIS w•-lCDDE_llSECROleRl Nor••liz• dispatch code value 

Sranch if code value too lo• 
Check hioh li•it 

SLSS lNOTME 
CM'W Rt,•KERNEL_COUNTER 
!G!OU lNQTlllf Sranch if out of ran90 

The dispatch code has no• been verified •• beino handled by this dispatcher, 
no• th• •r;u•ont list oill be probed and the reouired nu•b•r of ar;u••nts 
verified. 

MQVUL 
MOVIL 
IF NORD 
CPU'S 
SLSSU 
CIS£W 

w•itERNEL_NIR'c·•uhRl G.t roQulred ar;u•ont count 
at4CRtleR1 Co•pute byte count includino ar9 count 
R1e(l,)elACCVIO !r•nch if ar;list not readable 
CIP)eW•<lERNEL_NlRG-KCODE_SlSE>CROl : Check for reQuired nu•ber 
KtNSFIRG , of arou•ents 
tto.- Case on chan;e •ode 

ncooe_ease .
•<KERNEL_tauNTER-1> 

•rou•ent value 
ease value 
Li•it value Cnu•b•r of entries) 

144 KCASE.USE: Case table base address for DEFINE_SERVtCE 
145 
146 
147 
141 
14' 
150 
151 
152 
153 
154 

Case table entries are •ade in the PSECT USER_lERNEL_DtSPt by 
invocations of the OEFINE_SERYIC! •ocro. The three PSECTS. 
USER_lERNEL_OISP0,1,2 •ill be abutted in lexical order at link-ti••· 

.PSECT 
RSll 

.title 

.idont 

43 

USER_l!RNEL.01SP2,9TTE,NOWRT,EXE,PtC 

ussdcl tbit 
•vo2• 

: Return to reject out of 
: range value 

Declare TIIT "•ndl•r 



SSOCL TUT 
oz 
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TBITDISP.MAR File (Page 4 of 6) 

O•clare TltT "andler 
lernel Mod• Dispatcher 

14-MAT-191Z 11:zz:s6 YAX-11 Macro V03-00 
14-MAT-1912 17:54:52 WORk:CMUIZNIEkSeSTSPRGeUSSJ 

00000004 
00000001 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

155 
156 
157 
158 
159 
160 
161 
162 
16! 
164 
165 
166 
167 
168 
169 
170 
171 
nz 
1n 
174 
175 
176 
177 
ns 
179 
110 
lit 
1U 
113 
114 
115 
116 
117 
118 
119 
190 
19t 
tu 
191 
194 
1'5 
196 
197 
191 
199 
zoo 
201 
zoz 
Z03 

:•• 

;--

Facility: 

This procedure allo•s a privile9od process to declare • T!IT 
handler that is accessed Quickly, bypassino tho usual VMS 
••ception dispatch ••chants•. Tho procoduro ean either 
be eallod throuoh tho STSSCMlRNL systo• sorvico or installed 
ae a user written syste• servicoe 

!nvironiwent: 

kernel •ode proeoduro that alters tho CTLSGL_SITESPEC location. 

Author: 

Cr'e•tion Oate: 

4 Auoust 1910 

Revision11: 

Vile Muiznielcs I Apr' 191Z 

Added RUNDOWN routin•• and updated prlvilo9od library 
voe tor 

Synchroni~ed access to !IESGL_SITESPEC 

Include l'Uos: 

Sprvdof 
Spcbde f 

addt'OS • 4 
prvhnd • I 
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:d•fine privtleo• bits 
:define offsets into PCB 

Addr'ess of no• TBIT handler 
Address of lon9•or'd to receive 
old handler address 
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TBITDISP.MAR File (Page 5 of 6) 

Decl•re TIIT H•ndler 
Declare TIIT H•ndler 

14-MAT-1912 11:22:56 vax-11 "•cro V03-00 Pa;e 5 
14-MAT-1912 17:54:52 WORl:C~UIZNIElS.STSPRG.USSlTIITDISC1) 

0001 Z05 
0001 Z06 
0001 ZOT •+ 
0001 ZOI 
0001 20't 
0001 210 
0001 211 
0001 Z1Z 
0001 Z13 
0001 214 
0001 215 
0001 Z16 
0001 Z17 
0001 Z11 
0001 219 
0001 220 
0001 ZZl 
0001 zzz 
OOOt ZZ3 
0001 ZH 
0001 225 
0001 zu 
0001 ZZ7 
0001 ZZI • 
0001 zn 
0001 230 
0001 Z31 
0001 Z3Z 
0001 Z33 • 
0001 Z34 
0001 ZH 
0001 Z36 
0001 zn 
0001 ZH 
0001 Z!«f 
0001 240 
0001 241 
0001 ZH 
0001 l43 
0001 zu 
0001 245 
0001 Z46 
0001 247 • 
0001 248 
0001 Z49 
0001 Z50 
0001 Z51 
0001 Z52 
0001 253 
0001 Z54 
0001 Z55 
0001 256 :-
0001 Z5T 

00000000 25 ~ 
000 0 259 

001C 0000 Z60 
0002 261 

.subtitle Declare TIIT H•ndler 

This Drocedure alla•s • Drocess to SD•Cify • TIIT h•ndler that •ill 
i••ediately receive control ehen • TIIT ••C•Dtion occurs, byp•ssin9 
the nor••l VMS ••ceDtion dispatchin9 ••chanis•• 

To avoid so•• tricky stack Droble•s, the initial i•ple•ent•tion of this 
service •••cutes in kernel •odeo For this reason, the procedure can 
•ithor be called by •••ns of the Ch•n9e Mode to Kernel syst•• service, 
or th• Drocedure can be ••d• a part of a Drivil•a•d share•ble i•a9•• 
accessed as • user •ritten syst•• service. 

r4 

Address of haRdlor that is bein9 declared 

Address of laft9•ord th•t •ill receiv• the 
address af • previous h•ndler, if one e•isted. 

'Cl address· of c•ller 

ctlS9l_sitespec Location in •hich to store handler address. 
The sy•bol is defined (and unused) by VMS. 

Note that this procedure does not test •h•ther tho fast T!IT 
dispatcher has been inst•llod. Such • test could e•sily be added 
to this service. 

No h•r• is done if tho '1 SD•C• location is loaded •ithout 
the di•D•tcher bein9 installed because VMS doos not us• 
th• '1 space location in Question. Hoeovor, tho TIIT handler 
declared eith this procedure •ill never bo called until th• TBIT 
dispatcher is installed. 

IMP Uci t Output: 

ctlS9l_sitespec is loaded •ith the •ddress of th• ne• handler. 

Status Codes: 

RO l•• bit set i•pli•s success. 

RO lo• bit clear i•pli•• an error. 

sss_accvto 

sss_NCJ'RlV 

.osect tbit_code 
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'revious handler address cannot be 
•ritton by callor•s access •ode 

The caller does not have CMlRNL privil•v• 
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USER-WRITTEN SYSTEM SERVICES 

TBITDISP.MAR File (Page 6 of 6) 

~•clar• TSIT M•ndl•r 
O•el•r• T!IT H•ndler 

14-~AT-1982 18:22:56 YAX-11 Macro Y03-00 
14-"&Y-1912 17:54:52 WORl:CMUIZNtElS.STSPRG.USSl 

DO 
1J 

DO 
co 
JC: 
04 

JC 
04 

JC: 
04 

04 
05 

0002 
OOOT 
0009 
0000 
0013 
oou 
0022 
0027 
ooze 
ooze 
0028 
OOZD 
002£ 
OOZE 
OOZE 
OOH 
OOJ4 
OOH 
0036 
0034 
0034 
0034 
00!4 
0034 
003'> 
003& 
0031 

zn 
263 
264 
us 
26§ 
26"1' 
268 
269 
ZTCI 
271 
ZTZ 
273 
%74 
Z'7'S 
276 
ZTT 
211 
U9 
ZIO 
Zit 
ZIZ 
213 
U4 
215 
216 
zn 
Zll 

lOS: 

nopriv: 

accvio: 

ifripPiY 
llOYl 

tHQl 
ifno•rt 
•ovl 
11ovl 
•ovz•l 
ret 

c•krnl,nopriv ;do•s caller hav• CMKINL privil•O• 
prvhnd(ap),rl :oet pr•vious handler address 
101 :skto if non• 
t4,(rl),accvio :is it accessible? 
G•ctll9l_sit••P•C~Crl) :al, so •rit• old contents 
addres(ap),G*ctlSgl_sttesp•c ; and store ne• handler addre 
•sss_nor••l1rO :indicate succ••• 

:and return 

•ovzel tsss_nopriv,rO 
,..t 

:caller does not h•v• CMlR~L 

•ovzel lsss_accvto,rO 
ret 

:previous handler address inaccess 

This •ntry point is called at i•aoe rundo•n ti••• by the rundo•n 
cod•o in KERNEL •ode. Control is transferred via JS9. 

The routine clears the loc•tio" cont•ining the TStT h•ndler 
addr•••s so th• next i~age c•n start •fresh•. 

ltUNOOWN: 
clrl 
rsb 
... nd 

Enter•d vi• JSI 
cle•r handler address for neat i 
return to rundo•n code 
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PART 3 - Unloading TBIT Handler And Restoring SCB 
{REMOVTBIT.MAR) 

This program needs to perform the following operations: 

l. Include the DYNDEF and SCBDEF macros discussed in Part 1. 

2. Test that the loader pro.gram has been run: 

• Avoid synchronization problems by running at IPL SYNCH 

• Examine EXE$GL SITESPEC to find TBIT dispatcher address 

• Check type field of TBIT block for consistency. 
find DYN K TBIT. 

3. Restore SCB to original state 

• Use EXE$GL SCB as SCB base address 

• Use SCB L TBIT as offset to TBIT vector 

• Replace TBIT vector with address of EXE$TBIT 

4. Deallocate TBIT dispatcher block 

S. Clear EXESGL SITESPEC 

Should 

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

TBIT NOHANDLER 

TBIT BADHANDLR 

Site specific longword contains no data 
block address 

Data in block is inconsistent with 
LOADTBIT input 
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REMOVTBIT.MAR File (Page 1 of 3) 

Re•ove SD•Ci•l TlfT exception h•ndler 14-MAY-1912 11:zz:50 YAl-11 ••cro Y03-00 
ZT-~AR-1912 17:10:13 WQRl:CMUIZNIElS.STSPRG.U~ 

0000 
0000 
0000 
0000 
0000 
0000 •' 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

1 
z 
3 
4 
5 
6 
7 
I 

' 10 
11 
u 
13 
H 
1S 
16 
11' 
11 
19 
zo 
Z1 
Zl 
n 
24 
Z5 
26 
2T 
Z9 
Z9 
30 
!1 
3Z 
33 
H 
35 
36 
37 
H 
39 
40 
41 
4Z 
43 
44 
45 
46 
41 
41 
49 
50 

.title reeovo_tbit 

.. tdent •yozm 

f'aciUty: 

UMOYTUT.,MU 

Re•ove speci•l TIXT exception h•ndler 

Thia pro9r•• unlo•d• the spect•l Till exception handler that ••t 
lo•ded by the LOADTIIT pro9r••• 

This proora• must exoeute in kernel •ode in order to •rite 
prot~ctod locattonse 

Revisions: 

Re•ove patches to SYSRUNOV~ 
Add synchronization for EIESGL_SITESPEC 

Include Files: 

_dyndef 
Sipldef 
Srobdef 
_scbdef 
_tbitdef 

Local Sy•bols: 

48 

define type field identifier 
define ipl constants 
define offsets into Restart Par 
define syste• control block of1 
this •aero 1• defined especi•ll 

the set of pro9ra•s in this e• 
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USER-WRITTEN SYSTEM SERVICES 

REMOVTBIT.MAR File (Page 2 of 3) 

Re•ove speci•l TIIT exception h•ndler 
Re•ove soeci•l T!IT dispetcher 

14-MAT-198Z 18:Zz:so vax-11 "•cro vo3-oo Paoe z 
Zl-"AR-1982 11:10:13 WORl:CMUilNIElS.SYSPRG.USSlREMOVT9(1) 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

00000000 
0000 

ooooooz9• 0000 
OOOOOOlF• 0004 

0008 
00000000 

0000 
0000 0000 

oooz 
oooz 

04 0011 
0012 

003C 0012 
0014 

01 5o £ 8 oozs 
04 0028 

002' 
0029 
ooze 

oooooooo•GF oo ooze 
34 13 0033 

52 
53 
54 ••• 
55 
56 
51 
51 
5' 
60 
61 
6Z 
63 
64 
65 
66 • 
61 
61 
69 
lO 
ll 
TZ 
T3 
14 
lS 
76 
ll 
l8 
79 • 
80 
81 
8Z 
n 
84 
u 
16 ;--
ll 
88 
89 

• subtitle 

Functionel Description 

The kernel •ode procedure be9innin9 at address 10S locates th• 
eddress of the new dispatcher, perfor•s a consistency check, and 
re•oves the hendler fro• the syst••• 

z. 

The SCI entry for the TIIT exception is restored to 
lts orioin•l contents. the •ddress of the routine ElESTBIT. 

The block of nonpe9ed pool that held the dispetcher end 
other infor•ation is deallocated. 

Co•oletion Codes: 

RO lo• bit set •> success 

sss_NORMAL Nor••l Successful Co•pletion 

RO lo• bit cle•r •> failure 

.psect 

TltT __ NOHANDLER There is no handler currently in the syst••• 
This error occurs if the site specific lon9word 
contains a zero. 

TltT __ llOMlNOLR Th• dat• block pointed to by El!SGL_StTESPEC 
cont•ins an inconsistency. This is either the 
eron9 value in the type field, or • 
h•ndler eddress th•t d~•s not a9r•• •ith tho 
the contents of the SCI vector. 

pic,noexe,lono 

90 ran9e: .address lock_be9in 
91 .address lock_end 
92 
93 
94 
95 
96 
'7 
4J8 
99 

.psect tbit_codo piceshr,nowrt 

.entry re•ovo_tbit,o 
Sc•krnl_s 

routin•lOS 
r•t 

100 10s: ••ord A•<rZer3er4,r5> 
101 Slkwset_s inadr•ranoe 
lOZ blbs rO,lock_be9in 
103 ret 
104 lock_be9in: 
105 s•tipl tiplS_sync~ 

106 
107 
108 

•ovl 
b•1d 

49 

9AexeS9l_sitesoec,rZ 
noh•ndlor 

save vol•til• re9isters 
lock P•9•S in eorkin9 set 
continue on success 

prevent process deletion in the •iddle 
synchronize access to EXEtGL_SlTESPEC 
oet address of tbit block. 



1" IF aa a2 
38 

51 oooaoooo·GF 
62 za Al 

Z! 

za 11 oooooooo·GF 

50 52 

oooooooo•GF 
aooooooo·GF 

so ooao•aF 

50 00000 000. u: 

so ooooooao•aF 

USER-WRITTEN SYSTEM SERVICES 

REMOVTBIT.MAR File (Page 3 of 3) 

•e•ove speci•l T!?T exception h•ndler 
•e•ove speci•l TBIT disp•tcher 

14-~AT-1982 11:22:so VAl-11 M•cro Y03-00 
21-~AR-1982 17:10:13 WORl:CMUtlNI!lS.SYSPRG.USS 

91 0035 109 CllDb tbit_b_typ•(rZ),tdy"·k-tbit :Correct type? 
1Z 0031 110 bneau inconsistent 
DO 003C 111 •ovl o"'exet9l_scb1rl :;et SCI •ddress 
Dl 0043 112 C•Pl seb_l_tbitCr1),tbit_l_handlerCr2) :are handler addresses 
ll 0047 113 bneau inconsistent 

0049 114 
0049 115 Consistency checks have succeeded. No• re•ove the h•ndler fro• the sys 
0049 116 

DE 0049 117 •oval o"'exettbit,seb_l_tbitCr1> :Single instruction requires 
0051 118 no synchroniz•tion. 

DO 0051 119 •ovl rZ,rO ;get tbit block •ddress for 
0054 120 ; deallocation routine 

16 0054 lZt Jsb o"'exetde•nonp•o•d 
04 005A lZZ clrl o"'exetol_sitesoec :clear sit• specific vector 

0060 1Z3 setiol '° :Ol to be deleted no• 
3C 0063 124 llOVZ•l •sss_nor••l1rO 
04 0068 us ret 

0069 126 
DO 0069 121 nohandler: •ovl •TIIT __ NQHANDLER~ro 

0070 121 utiol tO 
04 0073 129 ret 

OOH no 
DO OOH 131 inconsistent: •ovl IT!IT __ aADHINDLR,rO 

OOTS 132 ••tipl IO 
04 007! 133 r'et 

0071' 134 lock_end: 
OOTIB 135 
007~ 136 .end re•ove_tbit 
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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 USSDCLTB~T system service, specifying a TBIT handler. 

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

• 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) 

s. Issue a NOP instruction to cause the TBIT exception 

• The handler established above should be entered 

6. Display the contents of the modified locatiqn 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 
CTL$GL SITESPEC location as part of the RUND0WN routine, the TBIT 
exception will be handled properly by the TBIT handler, and no 
error message will be displayed. 
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TESTTBIT.MAR File 

.MAIN., 14-MA'l-1982 11:ZZ:37 YlX-11 Macro V03-00 
27-MAR-1912 14:07:01 WORl:CMUIZNIElS.SYSPIG.US 

0000 1 TESTTUToMU 
0000 z 
0000 l This proor•• tosts tho f•st TltT dispatcher usino tho 
0000 4 USSDCLTIIT user-•ritten syste• sorvice. 
0000 5 
0000 6 NOTE -- The LOAOTIIT proora• •u•t be f'Uft before this 
0000 1 pro1r•• dll •ork 
0000 t 

00000000 ' eOSOCt non shared_ data pie. no•••• lo no 
0000 10 

6F 63 24 73 79 73 oooooooa·o1oeoooo• 0000 11 ter•: .ascid /sysSco•••ndl : to co••unicato with tor•inal 
64 6E 61 60 60 oooe 

0000 0013 1Z ttch•n: .eord 0 
0015 u 

zo 66 61' zo 13 74 6E 65 74 6E " 43 C015 14 11so: .ascii /Contents of du••Y location is I 
69 74 61 63 61' 6C zo 79 6C 60 75 64 0021 

20 73 69 20 6! 6F 0020 
20 20 zo 20 0033 15 du••.,: ·••cii I I ; four blank bytes initially 

2! 0037 16 .. ascii 1.1 
00000023 0031 lT 11slofl • . - •so 

0031 11 
43 44 53 53 55 20 66 6P 20 74 75 4F 0031 19 out: .ascii /Out of USSOCLTIIT call/ 

6C 6C 61 63 20 S4 49 4Z 54 4C 0044 
00000016 004E zo outlen • .. .. out 

004! 21 
00000000 004f zz prov: .long 0 receiv• previous handler addross 

0052 23 •rolist: argu11ent list for USSDCLTBIT call 
00000002 0052 24 olon9 z Z o•r•••.tors 
oooooon· 0056 25 .~ddress newhand address of ne• handler 
0000004!. 005& 26 .address prov address of old handler returned 

oose 27 
00000000 Z! .ps.ect code pie. shr, noert 

0000 0000 Z9 start: .eord 0 save no rogisters 
oooz 30 Sassign_s chan•ttch•n~ devna11•ter• 

01 so El 0017 31 blbs rOe 5t 
o~ oou 3Z Pet 

oou 33 SS: scaio•_s eha"•ttchanwfunc••ioS_•ritevblk,ol••s9,p2•t11slen,p4•flZ 
01 50 u 0042 H blbs ro,1os 

04 0045 35 ret 
00000000°GF oooooosz·ei: Fl 0046 36 10 s: callg arglist, o .. ussdcltbit ; establish TltT handler 

01 50 ea 0051 37 blbs ro, zos 
04 0054 39 ltET 

0055 39 zos: IQiow_s chan•ttch•nefunc••ioS_•ritevblk,pl•out,pZ•toutlen,p4•132 
10 98 001C 40 bi sos• aAXtO : set T-bit in ••sk 

01 001E 41 noo ; causes t-bit exception to happon 
001~ 4l SQioe_s chan•ttchan,func•tioS_eritevblk,pl•••GePZ•••sleneo•••lZ 

04 00&6 43 ltET 
00&1 44 
00'7 45 nn handler' --- indicates being invoked by updating 
00&1 46 location that·is part of ••9 buffer 
00'7 41 
00'7 4! N!VH&NO: ; entered via dispatch throuoh SC! 

00000033•Ef 00000038°eF co 00'7 ,, •ovl out, du•11y update value in field 
02 ooa2 so rei dis•iss T-9IT exception 

0093 51 
0093 52 .end start 
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20 13 14 
63 6f 6C: 

53 55 20 
6C: 61 63 

USER-WRITTEN SYSTEM SERVICES 

TESTTBIT2.MAR File (Page 1 of 2) 

OOO'l 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

HOOOOOIJ 
ion 

l 
2 
3 
4 
5 
6 
1 
a 
9 

10 
11 
lZ 
13 

14-MAY-191% 11:2z:40 VAX-11 Nacro V03-00 P•o• 1 
7-lPR-1912 11:11:2s WORl:CMUIZNIEKS.STSPRG.USSJTESTTII(l) 

TE STT8 ITZ. MAR 

This proor•• tests to •ake sure that the TIIT handler 
has been re•oved by the RUNDOWN routine 

NOTE -- The T!STT!IT proora• •ust be run before this 
proora• •ill •ork 

To •Ork properly. this proora• should oener•te • TIIT 
exception that ls not handled by th• TSIT h•ndler 

00000001·010!0000· 1'000 1~ ter111: 
64 6E 61 6D 60 OOOE 

OOH 001.3 
OOlS 

6E 65 u 6E 6F 41 0015 
zo 7' 60 60 15 64 0021 
zo 73 69 zo 6E 6F COZD 

zo 20 20 zo 00]3 
ZE 0031 

00000023 0038 
0038 

66 6F zo '74 1! 4F 0038 
20 54 49 42 54 4C 0044 

00000016 004E 
004! 

00000000 004! 
005? 

00000002 0052 
oooooon• 005!1 
oooooo•e· 0051 

005! 
00000000 

0000 0000 
0002 

01 so E8 0017 
04 oou 

0019 
01 so ES 0042 

04 004S 
0046 
0046 
004!1 
0046 
0046 
004!t 
0046 

10 ea 0060 
Qt 006F 

0010 
04 0097 

009~ 

009! 
009! 
C09~ 

1~ ttchan: ••ord 
16 

0 

17 •so: ·••cli /Contents of du••Y loc•tion is I 

11 du•ay: ·•scii 
19 .ascii 
20 111slen • • - •so 
21 

I I 

'·' 
22 out: ·•scii /Out of USSDC:LTIIT c•ll/ 

23 outlen • • - out 
24 
25 
26 
21 
ZS 
2' 
30 
31 
32 
33 
34 
3S 

prev: .lono 
arolist: 

0 receive previous handler address 
argu1Hnt list for IJSSOC:1..T!tT call 
Z p•ra•eters 

start: 

!6 H: 
37 
31 
39 
40 
41 
42 
43 
44 

: tu: 

4~ tos: 
46 
41 
48 
49 
50 
51 
!Z 
53 

.lono 2 

.address ne•h•nd 

.addr•s• prev 
address of new handler 
address of old handler returned 

.psect cod• pie. shr, nowrt 
•• ord 0 save no re;isters 
Sassi;n_s chan•ttchan, devna••t•r• 
blbs ro. SI ,..t 
SQiow_s chan•ttchan.func••ioS_•ritevblk 1 pl••s;.p2•••slen.p4•t3Z 
bibs ro.101 
... t 

~•k• changes for• TESTTIIT so that no handler is declared 
call; arolist, 9•ussdcltbit : establish T!IT handler 
bibs ,.0, ZOI 
lleT 

SQiow_s chan•ttchan 9 func••iol_•ritevblk 9 pl•out,p2••outlen,p4•t32 
biSPS• ••ttO : set T-bit in ••sk 
noo : caus•s t-bit exception to haopen 
Saio•_s ch•n•ttchan,func••tol_writevblk 1 pl••s9 9 p2•••slen,p4•t32 
RET 

T!!T handler ·-- indicates being invoked by updating 
loe•tion that is part of •s; buffer 
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TESTTBIT2.MAR File (Page 2 of 2) 

000000& 1 0099 
OOAT 
OOAT 
00.U 
00&1 
00&1 

000000?! 0 EF 00 00&7 
oz 00! z 

0013 
0083 

54 FILL!R: .nu 
55 
56 

15 

14-M&T-1912 1a:zz:40 vax-11 M•cro vo3-oo 
7-APR-1912 11:11:zs VORK:CMUIZNtEKS.STSPRGcUSS~ 

: ••k• sure h•ndl•r at •••• address as in 
: TESTTBIT CH• 

!T : SHOULD NOT ae ENTERED IF RUNDOWN WORKS PROPERLY 
51 
59 
60 
61 
6Z 
n 

NEVH&NI): 
... ,,1 ,..i 

; entered via disoateh throuoh sea 
out, du••Y uodate v•lu• in field 

dis•iss T-IIT exc•ption 
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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. In 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 listing 
files to aid in debugging. 

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

4. Link all the programs 

s. 

6. 

7. 

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

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

• Generating map files to help with debugging 

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

De fining DELTA as the debugger to use 

Installing the user-written system service file 
(/SHARE/PROTECT) • 
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SI 
SI 
SI 
SI 
SI 
SI 
SI 
SI 
Sf 
St 
SI ,, 
s 
SI 

• s 
• 

TBIT.COM File 

TltT.CDM 

This co•••nd procedure builds all co•pon•nts for th• •odif ied TBtT 
oaception dispatchor, syst•• service, and sample test pro9ra•se 

1. ' A pro9ra• that loads th• n•• dispatcher into th• syst••· 

a procedure that illustrates its u••· 

3. 

Croate tho ••cro library used by tho various progra•s 

SET YERifT 

S LIBRARY /CREAT!•C8LOClS:10,MODULES:10) /MACRO -
TIITLIB."L! T8ITOE~o~ll 

• SI As•••bl• •11 co•ponents (include debu99er support) 
S MACRO/ENA8LE•D8GILIST TESTT&tT 
S MACRO/ENABLE•DSGILIST T!STTIITZ 
I MACRO/ENl8L!•DIG/LIST LOADTSIT+TIITLillLISRAJV+SYSSLIIRART:Lil/Ltl 
S MlCROIENA8LE•DIG/LIST REMOYTIIT+TSITLil/LIIRART•STSSLISRART:LISILIS 
S MACRO/LIST TSITOISP+T8ITLil/LIIRARY+STSSLI8RART:LillLIS 

• 
SI Co•Pll• i••O• specific •ess•o• codes 
S MESSAGE/LIST TIITMSG 
• SI LINl ALL PROGRAMS 
I LINl/PROTECT/NOSTSSHR/SHARE•TIITDISP/~A,•TIITDISPl,ULL STSIINPUT/OPTIONS 
~ 
I Options file for th• link of User Syste~ Service ••••Pl•· 
I 

SYSiSTSTEM~STSoSTS/SELECTIYE 
I 
I 
I 
CLUSTER•TIANSTER_YECTDR.,,STSIDISl:ClTIITDISP 
I 
GSMATCH•LEQUAL.1t1 
S LINl/OEBUG/MAP/FULL TESTTBIT,STSSINPUT/OPTIONS 
I 
I 

s 

' s 
s 

Options file for TBITTEST 
TBITDISP.EXE/SHARE 

LINl/DESUG/MlP/FULL TESTTSITZ 
LINl/D!IUG/MlP/FULL LOADT9IT+T!tTMSG+STSSSTSTE":STS.ST8/SEl 
LINl/DEBUG/MlPIFULL RE"OYTIIT+TBITMSG+SYSISTSTEM:STS.STllSEL 

SI Proparo to test proor•Ns 
S DEftNE LISSDEBUG DELTA 
S SET PROCESS/PRIY•(CMIRNL,SYSPRY) 
S COPT TIITDISP.EXE STSSSHARE:•.• 
I PURGE •.OBJ, •.MAP, •.LIS, •• exe, •• ML&, STSSSHARE:TIITDISP.EXE 
I RUN STSSSTSTEM:INSTALL 
STSSSHARE:TBITDISP.EXE/SHARE/PROTECT 
S SET NOYERIFT 
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Sample Run 

t RUN/NODEBUG TESTTBIT 
Contents of du••v location is 
Out of USSDCLTBIT call 
%SYSTEM-F-T81T• T-bit ~•ndin• trar at PC•0000047Fr PSl.•03C00010 
%TRACE-F-TRACEBACK• s~•bolic stack du•~ follows 
•odul• na•• routine na•• line r•l PC ~bs PC 

·"AIM. CODE 0000007F 0000047F 
• t RUN/NODEBUG TESTTBIT2 
Cont•n£s of du••v location is 
Out of USSDCLTBIT call 
%SYSTE"-F-TBIT, T-bit ~•ndin• tra~ at PCr.00000470r PSL•OJCOOOlO 
%TRACE-F-TRACEBACK• suabolic sLa~k du•~ foll~ws 

~bs PC 

·"AIM. CODE 00000070 00000470 
t 
t RUN/NODEIUG LOADTBIT 

• 
t RUH/NODEBUG TESTTBIT 
Cont•n£s ot du••v location is 
Out of USSDCLTBIT call 
Cont•nts of ·du••v location is Out 

• t RUN/NODEBUG TESTTBIT2 
Cont•nts of du••v location i• 
Out of USSDCLTBlT call 
XSYSTE"-F-TBITr T-bit ~•ndin• tra~ at PCr.00000470r PSL•03C00010 
%TRAC£-F-TRACEBACKr sv•bolic stack du•~ follows 

·"AIM~ CODE 00000070 00000470 

• t RUH/NODEIUG REMOVTIIT 

• 
t RUN/NODEBUG TESTTBIT 
Cont•n£s of du••v location is 
Out of USSDCLTllT call 
%SYSTE"-F-TB1Tr T-bit ~•ndinc tra~ at PC•0000047Fr PSL•03C00010, 
%TRACE-F-TRACEBACK1 sv•bolic $tack du•~ f~llows 
•odul• na•• routin• na•• lin• r•l PC ~b• PC 

·"AlN. CODE 0000007F 000004~F 

• 
t RUN/NODEIUG T£STT!IT2 
Cont•nts of du••v location i• 
Out of USSDCLTIIT call 
XSYSTE"-F-TBITr T-bit ~•ndin• tr~~ at PC•000004701 PSL•03C00010 
%TRAC£-F-TRACEBACK1 ~vebolic st~ck d•1•~ follows 
eodul• na•• routin• na•• lin• r•l PC abs PC 

.MAIN. 

• 
CODE 00000070 00000470 
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WRITING COMMAND LANGUAGE INTERPRETERS 

TEST 

PART 1 

le 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 CLO 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 frdm your DCL 
tables. 

4. Alter the DCL commands in your DCL tables in the manner 
described below. To accomplish this, select CLO 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). 

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

$ MONITOR PROCESS/TOPCPU 

6. Alter the PRINT command such that it automatically places 
files in the queue LPA0 unless instructed otherwise. 
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; 
; 

Solution to Exercise 1 

; 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, AM<> 

; WRITE MESSAGE 
PUSHAQ MESSAGE 
CALLS #l,GALIB$PUT OUTPUT 
RET -
.. END START 

VERB.CLO 

DEFINE VERB TELLME 

NAME.MAR 

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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Solution to Exercise 2 

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

; 

• TITLE · NAME 
$DSCDEF 
$CLIDEF 

.PSECT NONSHARED DATA PIC, NOEXE, LONG 

1 
FIRST NAME: 

.BLKW 

.BYTE 

.BLKL 
DSC$K DTYPE T, DSC$K CLASS D 
1 - -

LAST NAME: 
.BLKW 
.BYTE 
.BLKL 

1 
DSC$K_DTYPE_T, DSC$K_CLASS_D 
1 
.ASCID 
.ASCID 
CODE 
BEGIN, 

FIRST: /FIRST/ 
/LAST/ LAST: 

; 

• PSECT 
.ENTRY 

PIC, SHR, NOWRT, LONG 
"'M<> 

; Get values for parameters and qualifiers 
PUSHAQ FIRST NAME 

; 

PUSHAQ FIRST-
CALLS #2,GACLI$GET VALUE 
PUSHAQ LAST NAME -
PUSHAQ LAST-
CALLS #2,G"'CLISGET_VALUE 

; Process paramters and qualifiers 
PUS HAQ 
CALLS 
PUS HAQ 
CALLS 
RET 
.END 

FIRST NAME 
#1,G"'LIBSPUT OUTPUT 

LAST NAME -
#1,G"'LIB$PUT_OUTPUT 

BEGIN 

NOD.CLO Command Descriptor file 

DEFINE VERB Nod 
IMAGE your disk::[your directory]exer2.exe 
parameter Pl, 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.CLO 
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Solution to Exercise 3 

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

$ SET COMMAND/DELETE=(MOUNT,ASSIGN,DELETE) 
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Solution to Exercise 4a 
Altered DELETE.CLD File 

define syntax delete entry or queue 
image queman - - -
parameter pl,prompt="Queue",value(required) 

define syntax delete all symbols 
noparameters - -

define syntax delete symbol,mcrignore 
routine delsym -
prefix cli$k dlsy 
parameter pl~prompt="Symbol",value(required,type=Sinsym) 
qualifier all, syntax=delete all symbols 
qualifier global - -
qualifier local 

define verb delete 
image delete 
prefix cli$k dele 
parameter pl°7prompt="File", 

value(required,list,impcat,type=Sinfile) 
qualifier created 
qualifier entry, 

value(required,list), 
syntax=delete entry or queue 

qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 

modified - - - · 
gueue~mcrignore,syntax=delete entry or queue 
confirm, ~Added - -
log 
since, 
before, 

value(type=Sdatetime) 
value(type=Sdatetime) 

expired 
symbol,mcrignore,syntax=delete_symbol 
erase 

define verb purge 
image delete 
prefix cli$k purg 
parameter pl~prompt="File",value(list,impcat,type=Sinfile) 
qualifier keep, value(required) 
qualifier log 
qualifier erase 
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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 
pref ix cli$k dire · 
parameter pl-;prompt="File",value(list,impcat,type=$infile) 
qualifier zzzz, label=dummyl 
qualifier before, value(default=today,type=$datetime) 
qualifier brief, default 
qualifier column, default ,val uef(defaul t=l >f...- Changed 
qualifier creation from 
qualifier date, value(type=date options) default = 1 
qualifier exclude, value(required,list) 
qualifier expiration 
qualifier full 
qualifier heading, 
qualifier modification 
qualifier output, 
qualifier owner 
qualifier printer 
qualifier protection 
qualifier since, 
qua 1 if i er size , 
qualifier total 
qualifier trai~ing,· 
qualifier versions, 
outputs(output) 

default 

value(required,type=$outfile) 

value(default=today,type=Sdatetime) 
value(type=size_options) 

default 
value 
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Solution to Exercise 5 

verb ~Changed 
image MONITOR 

define 

par am et e r P 1 , label=CLASS NAME, prompt="Class(es)", 
value (listJdefault=process)~Added 
nonnegatable, qualifier 

qualifier 

qualifier 

qualifier 

qualifier 
qualifier 
qualifier 
qualifier 
qualifier 

qualifier 
qualifier 
qualifier 
qualifier 
qualifier 

qualifier 
qualifier 
qualifier 
qualifier 

qualifier 

qualifier 

BEGINNING, 
value (required) 

ENDING, nonnegatable, 
value (required) 

INTERVAL, nonnegatable, 
value (required) 

VIEWING TIME, nonnegatable, 
- value (required) 

INPUT, 
DISPLAY, 
RE'CORD, 
SUMMARY, 
COMMENT, 

ALL, 
CURRENT, 
AVERAGE, 
MINIMUM, 
MAXIMUM, 

TOPCPU, 
TOPDIO, 
TOPBIO, 
TOPFAULT, 

CPU, 

PERCENT, 

value 
value, default 
value 
value 
value (required) 

nonnegatable, placement=local 
nonnegatable, placement=local 
nonnegatable, placement=local 
nonnegatable, placement=local 
nonnegatable, placement=local 
__ _,,,_,.LAdded . 
ldefault~onnegatable; placement=local 
nonnegatable, placement=local 
nonnegatable, placement=local 
nonnegatable, placement=local 

·placement=local 

placement=local 
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Solution to Exercise 6 

define verb print 
image submit 
prefix cli$k prin 
parameter pl~prompt="File", 

qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 
qualifier 

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

value(required,list,impcat,type=Sinfile) 
value(required,type=$datetime) 
default,placement=positional 
value(required) ,placement=positional 
placement=positional 
value(required,type=Sdevice) 

forms type, 
header, 
hold 
identify, 
job_count, 
name, 
lowercase 
page count, 
parameters, 
priority, 
queue, 
space, 
feed, 
remote 

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

default 
value(required) 
value(required) 

value(required) ,placement=local 
value(required,list) 
value(re uired) 
default,value(default=lpa0) Altered 
value(default=2) ,placement=positional 
defauit,placement=positional 

wsquota, value(required) 
wsdefault, value(required) 
cputime, value(required) 
characteristics,value(required,list) 
log file, value 
printer, value(default=sys$print) 
keep, 
notify 
wsextent, value(required) 
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PART 2 

The following problem has been found with the 
class. It appears that after some images 
command (and control-Z) no longer log the 
running the LOGINOUT image does) c 

Sample Run Illustrating Problem With CLI 

Usel'n•ae: "UIZNIEKS/CLI•"YCLI 
P1155WOl'd: 

We"""!l_e_o•_•...,..to-VAX/V"S v•rsion VJ,O on nod• HARDY 

*** EXA"PLE CLI *** 
ENTER IMAGE NA"E SYSSSYSTEM:PIP a.EXE/FU 

Dil'•ctorv DRO:CCOURSE.SYSPRG.CLIJ 
:U-"l\Y-82 21: 30 

CL! discussed ii 
are run, the BYJ 

user off (bu1 

"YCLI.EXE;1 
TODO.EXE528 

<2·416••> 
<H10r2> 

60/60 
u.11a. 

31-HAY•82 21:21 C11•2~0J CRWED,RWED•RErl 
31-Ml\Y•82 21:2~ C11r2SOJ CRWEDrRWEDtRErl 

ENTER IHAGE NAHE BYE 
tR"S-E-FNFP tih not' found 
ENTER IHAGE NA"E .:1, 
%RMS-E-FN~, fil• not found 
ENTER IMAGE NA"E SYStSYSTEH:LOGINOUT 

"UIZNIEKS lo•••d out ~t 31-KAY-1982 21t31:0t.36 
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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 
(SYS$LIBRARY:DELTA.OBJ). This file is 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 XDT$START invokes the DELTA debugger 
from a program. (You will probably find it convenient to have 
Rll 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. If 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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lCXS'fUT 
10 3-oco 

03 00000002 .. Ge: 01 
FFc:1• 

S! 0000000 9 ·~F 
00 

U"AF 01 

50 ooooooco·eF 
01> &O OOOO"CF 

04 IC 50 
58 CZ AF 

oooooooo·GF 6C 

WRITING COMMAND LANGUAGE INTERPRETERS 

Partial Listing of DCXSTART Module 

• JCL ~E!U~ Vf QSIC~ STIPT •O~ULE 
'E!U~G!P STA'' UP 

Z6-AP--1992 zz:so:4Z YAX-11 "•ero V03-00 
10-MA~-1982 20:15:04 _oeao:cocLoSRCJOCXSTARTo"AI 

coco 51 
C'lOt! 5! 
coco !., 
ooco EO 
0000 El 
ooeo EZ 
0000 6'! 
o :ioo 64 
0 :100 65 

00000000 6S 
ooco 6l 
OOO'l 69 

El 0~00 n 
31 000! 10 
D:I 0009 '71. 
en 0012 1Z 
F! 0014 13 

coco 0019 14 
9-: 0011 15 
H 0021 76 
DO 0021 11 
H Oll2! H 
Fl ODZF .,, 

COB 80 
0031= u 

00000000 rz 
0000 93 

eS3TTL OE,UGGER START UP 
: . 
~TIPT-UP WITH OE!UGGEP . 

; THIS ENfqy POI~T tS JU.,PEO TO AT THE CONCLUSION OF LOGGING A USER ONTO 
; TH! STST~~. &LL INPUT &NO OUTPUT FtL!S IRE OPEN ANO THE PROCESS PER~ANEI 
; !)ATA I-El (PPO) HAS !EEN INITIAltlEDo 
:-

.P~!CT 

!AS!.D•_CL t: 
!llC 
ow 

10 s: MQVL 
PUSHL 
CALLS 

ZOI: .WORD 
MOVA! 
llOVAB 
lf!CIYl 
WIOVA! 
CALLG 
IUTT_S 

IPPOsv_~ooE,GACTLS&G_CLIOlTA+PPDSW_FlAGS110S :11 IF NOT 91 
OCLtST&•TUP+Z ; IF llTCH, SlIP DEBUGGER ENTRY Pl 
GACTLSAl_STACl+l9SP RESET SUPERVISOR ~ODE STACK POII 
tO AL.LOCATE SPACE FOR XFER VECTOR l 
tt 9 1AZQS MAKE DUMMY CALL FRAME (HINOlER•C 
0 
Xfl!R_ARRIT eRO 
W•OClSSTARTUPe4(R0) 
RO 1 4UP) 
!A se_cF _CL I' RU 
(IP) ,G .. XOY SST ARY 

GET ADDRESS OF TRANSFER VECTOR 
SET SECOND TRINFER AOOR TO HERE 
SET TRANSFER ARRIT FOR DEBUGGER 
111 • SASE OF CLI FOR OEIUGGING 
CALL DEBUGGER INITillilATtON 
EXIT IF ANT DEBUG tNtT PROSLEMS 

.P~ECT DCLSDE!UGeWRT 
XFER_IUAT: 

00000000 0000 84 .,LOt.IG 0 PRI~ARY TRANSFER (NOT USED> 
SECONDARY • OCL INITIALIZATION 00000000 0004 85 .LONt; 0 

00011 86 
000~ 87 
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5£ oooooooa·GF 
50 

0021 ·ci= &e 

60 DOOO"C:I"' 
OOOOOOOO"GF OOOZ°CF 

sa oooooooo·GF 

5e 08 u 
04 AA 00 6! 00 

69 5C 
50 u 1E .u 
06 oz AA 01 

54 l8 ooc 0 8F 
0098 CB ozoooooo BF 

O!t OZ Al 00 

6C ae oooooooo~GF 

0090 C3 04 

56 A! oz 
06 54 A! 06 

56 l8 o zo a BF 

50 Z! ,, 
60 50 ,., BO 

60 50 
so ~o 

WRITING COMMAND LANGUAGE INTERPRETERS 

Partial Listing of INITIAL Module 

• CD~~ANO INTE-PRETER INtTtALIZATtON 
co~~·~o INTE-PRETER START UP 

Z6-lPR-1982 ZZ:32:41 VAl-11 Macro V0!-00 P•~• 4 
24-APR-1912 1T:07:14 _oaao:tDCL .. SRCJINIT1AL.MAR;1 (3) 

0021 
0021 
0021 
OOZl 
0021 
0021 
0021 
0021 
COZl 

00000000 
0000 

co 0000 
04 COOT 
F1 0009 

000! 
0011 

00000021 
0021 

0000 002\ 
04 0023 
isa odzs 
04 0029 

0000 0021 
'E . 002~ 
9! 00!1 
9! OO!l 

co 
zc 
T:> 
eo 
El 
A! 
C1 
El 

0041 
0041 
0041 
0041 
0045 
004C 
004F 
0054 
0059 
0051= 
t'06! 
0060 

CJ! 0073 
!'l t'On 

0080 
0080 
0080 
0010 

80 0080 
eo 0084 
80 oon 

Q Ol!IF 
coe.c 
Ofll!C 

9': OO!F 
CO M93 
CO C09'!1 

0099 
0') 0099 
OIJ 009C 

0091= 

134 
135 :• 

.snn CCllllMAHO INTERPRETER START UP 

1?6 DCLSST&RTUP - CO~MA~D INTERPRETER START UP 
13T • 
138 ; THIS ENTRY POI~T IS JUMP!O TO AT THE CONCLUSION OF LOGGING A USER ONTO 
139 ; TH! STSTEM. ALL INPUT AND OUTPUT FtLES A•E OPEN AND THE COMMAND LANGUAGE 
140 ; INDEPENDENT DITA AREA HIS 9EEN INITIALIZED. 
141 :-
142 
14 l 
144 
145 
146 
147 
148 
149 
15'3 
151 
15Z 
Ul 
154 
tH 
156 
157 
15! 
15~ 
160 
161 
162 
163 
U4 
U5 
166 
UT 
164 
H9 
170 
17t 
1TZ 
173 
174 
175 
176 
177 
1 T'J 
119 
110 
tit 
112 
113 
184 
11; 
lB 
UT 
11! ~ 
199 
190 

.PSECT 

lllOVL 
CUL 
CILLG 
tun_s 
.PS!CT 

DCLSSTIRTUP:: 
.wo•o 
CLRL 
CALLG 
HT 
oWORD 
MOV19 
lllOVll 
MOVA! 

DCLSIBASE,9TTE,RD,NOWRT 

G•CTLIAL_ST&Cl+l,SP 
flP 
CSP),W•DCLISTIRTUP 

OCLS?CODE1BTTE,RO,NOWRT 

•M() 
-<SP) 
CSP)eB•tas 

0 

:RELOAD SUPERVISOR STACl POINTER 
:INDICATE NO PREVIOUS FRAME 
:SETUP INITIAL CALL FRAME 

;COMMAND INTERPRETER START UP 
:ENTRT MASl 
:SETUP DUM"T PSL (iPRC_L_S&VlP•PRVPSL) 
:CREATE DUMMY flP AFTER DUMlllT AP 

w•DCLSCDNDHAND,(FP) :ESTABLISH CONDITION HANDLER 
w•otLSUTLSERV•Z.G•CTLSAL_CLitlLBl ; SET CALL BACl VECTOR 
G•CTLS&G_CLIDAT&,RlO :GET ADDRESS OF PPO 

INITIALIZE CLI PROCESS WOil AREA 

ZOH 

251: 

MDVt. 
MQVCS 
lllOVC 
lllOVW 
HC 
nsw 
!ISL 
'!!C 
CLlt!IT 
1111QYA9 
"OVW 

PPOSQ_CL1REG+4(Rt0),R11 :GET ADDRESS OF CLI PRIVATE STORAGE 
tO,CSP)etO,PPDSQ_CLIREG(RtO),(R11) :ZERO ALL STORAGE 
&P,PRC_L_SAVlP(Rtl) :save INITIAL ARGUMENT ANO FRAME POINTERS 
•POSW.INPCHAN(R10),PRt_w_INPCHAN(R11) :COPT INPUT CHANNEL 
IPPosv_~OOE1PPOSW_~LAGS(R10)e20S :COPT JO! lllODE 
•P•C-~-~OOEIPRC_M_VERIFT,PRC_w_FLAGSCR11) :AND TURN VERIFY ON 
tP'C-~_CTRLY,PRC_L_DUTOFIANOCR11) :ENABLE CTRL/Y 
•PPOSY_NOCTLT,PPOSW_~LAGSCR10),Z5S ;COPY NOCDNTROLT ~ODE 
PRt_Y_CTRLT,PRC_L_OUTOFIAND(R11) 
G·OCLSAL_TAB_VEC.PRC_L_Ta~_vECCR11) ;ADDRESS OF OITAIASE 
•41PRC_l_EXMOEPWIDCR11) :SET EXAMINE MODE TO HEl,WIDTH TO 4 

•OR !ITCH JOSS, S~TUP TO EXIT ON ERRORS. 
~O AN IMPLIED •SET NOON•. 

FOR INTERACTIVE JOBS, 

MOYV 
HS 
lllOVW 

•ZePRt.W_ONL!VELCRtl) ;ASSUME •QN ~RROR THEN EXIT• 
tPRC_v_~OOE,PIC_w_FLAGSCR1t),30S :IF l&TCH JOit THIS IS Ol 
•Zi8tl,PRC_w_aNLEVELCR11) :tF INTERACTIVE, •SET NOON· 

INITIALIZE CLI STlll!DL TISLE 

0 s: "'DYAS 
"'DYL 
"'DYL 
as ~Ull!E 
lllQVL 
"'DYL 
&S SUllllE 

69 

PRC_Q_GL09AL(R11).RO 
RO,CRO) 
(RO)+,(RO)+ 

:GET ADD•ESS OF GLOIAL TABLE LISTHEID 
;INIT GLOBAL ST"IOL TA!LE EMPTT 

PRC_Q_L18EL EQ PRC_Q_GLD8AL+I 
RO,(RQ) :tNIT LASEL Tl!LE EMPTT 
00)+,CRO)• 
•RC_Q_LDCAL EC PRC_Q_LllEL+I 



WRITING COMMAND LANGUAGE INTERPRETERS 

Corrected CLI With Debugger Support (Page 1 of 7) 

HIHISI ,,,,,,,...!: ,,,,,,,c 
,,,,,,u 
,,,,,, .. 
,,,,,,,c 
,,,,,,,c 
IHHl!IH 

IHHHI 

.... .... .... .... 
Hit 
tlH 
HH .. .,. .... 
'"' '"'' HH 

"'"' HH 
IHI 
HH 

"" IHI 
IHI .... .... 
'"'" .... 
OHi 

"" HH 
Hit ..... .... , 
HH 
"HI 
OHi .... 
01'9 
111"1 
•1'1 
ttl""I ,,,c ,,.c 
"" "" ,,. .. 
""' 'l"lC ,,,e ,,,e 
,l"l"C .... 
IHI .... 
HH .... 
IHI .... 
HH 
HH 
~8'1 

1 ' z 
J 
• 5 

• 
' • • 11 

31•MAY•t•8l 211••115 YAX•11 Mae,o Vl3•11 
3l•NlY•l912 21111151 ORlllCCOURSE.IYS,RGeCL%lMYI 

M't'CL%01GcMAR 

.U1\.l • MYCL%01G • EXAM,L! CLZ (COMMANO LANGUAGE lNTt•,•ETtR> 

O'ttfA•1 ·~t~., JOhA Weff m fpotA•ftt E Ne•d'"'• 
SftAtftc•~t1y , •• ,ttt•"l•1t•P~d fop VJ iAt•rf•c•• by Vfk MwflAf•k• 

To wee t~ft C\.% t~e ft1e MYCLtDIOo!Xl •~•t be fAltt11ed fA SYllSYST!Me 1 

YtfAt t~• /CL!• optfoA (O, ., •••• , YD ,~. r•1•v•At d•f•~1t CLt wfth Ul1 
UStR~lM!I NlME/C~l•MYCL!DBG 

T~• CL? •'•••t• fo, aA f••t• ff1• A••• 1Ad ,uni t~• apectffed t••o• Cef 
Aetfv• ••d• OP eo•patfbt1fty •od•>. Co•••Ad 1fA•• CIA b• P••••d to wtf 1 
auc~ •• 'I' •• fot1owa ·<DCL utf 1ftt•• CANNOT b• Yled)I 
s SYISSYST!M•'l' ••• ,,u <•• o•t • fy11 dfr•ctory 1fatfno) 

CONTROL•Y abort• t~• eurPeAt t••••G 
To 1oooyt, tY•• !Yf, uae e CT~LmZo Of •••cute IYISSYSTEMILDGINOUT 

"'•C•o 1fbPIPY cell• 

S'8LO!, 
st MODE' 
IC\.lD!' 
SCL%111SGO!I' 
SitltOO!I' 
ltltCOE' 
'"OD!' 

•'S!CT SAISS,lll 

MSGIU'9 U•H 
WAIC•IC•l.!NGTH••tBI 
e•w•ic•IC•l.,f;NGTH 

etc••• •ode •Y•bo1a 
f•Gt• h••d•P •Y•bo1a •••••Ad fAtefPP•C•P f1•o• 
CL.I •e•uoo cod•• 
fPO~ OWA ••c,o 1fbr•'Y 
ffOm OWA ~•ero 1tbPIPY 
~PO~ OWA.lllCfO 1fbPIPy 

11 
u 
13 
11 
lS 
u 
11 
u 
1' 
21 
Z1 
H 
u 
2• 
n 
u 
ZT 
H 
2• 
JI r 
31 
32 
3J 
34 
3' 
u 
31 
31 
l• 
41 
41 
•2 
4J 

111u .. 1..C!i!DL!Nt 
ell..ICI.. 

wu .. 1..cM0101t 1 

•• I! ,.. 
11 .. ... 

.ILICL 1 
llllUC•Q•MSGIUl'OSC I 

.ILl(Q 1 
WltlC .. T.~SGIUl'I 

ell..ICI 
wo.1..UV!l• 1 

e8LIC\. 
wu.L.CONOHANOI 

.~LICI.. 

!I ' St .•UCT 

' 

••v•d •t•e• PtfAt•P 

eddr••• of COAdftfOA ~•Ad1•, 

n 
53 
51 
55 ,. 

' No •ACPv ••••• ·~•t atart •t ff Pit 1o••tfOA of f••O• 

' SU,. START 11 
MOYL 

51 
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Corrected CLI With Debugger Support (Page 2 of 7) 

II 
11 

HHHH•t' 
llllHJ••E' 

U AC SI n oa ,., 

DO ,, 
'"" •£ 

,. , .... 
S• .. 
OI UI 
H 
u .. 
H 

Jt•MAY•t•az 2111•115 YlX•11 MeCPO Vil••• '•;• z 
31•MAY•t•t2 211111sa ORAll[COURIE.IYl,RG.CL%JMYCL%01G.MC1) 

New •tuff fop d•Duoof ~o •••• 
'UIML H 
CAI.I.I 111 SI 
.•ORO I 
MOVll X,ER.ARRAY1RI 
t40Vll G01l(RI) 
MOVL 1'8, 1(1') 

at1. ••••• fer tPafttfeP vectoP eddP 
•eke du••y 1111 fP••• Chend1•r•I) 

••t addr91e of trenefeP vectoP ••t ••••nd trentfeP 1fdPet1 

HHHt1•G' •C 

n 
Diii 
•£ ,. 

HIT 
9191 ...... 
Hll 
HU 
1819 
1121 
8'25 
PU• 
1131 •• 

MOYll SU'SITART,Rll 
CAI.LG (AP),,•10TISTART 
sun,..s 

••t tP•ft•f•r IPPIY fop debUOO•P 
Rll • b••• of CLl feP debutOCftO 
ca11 d•buoo•P Cnftfe1t11tt•~ 

.. u 

uu 

1113• ........ ..... 
lllHlll ftlH 
tllHHH LUllH 

""'' IHHIH Htill 

50 

... ,, 
llH9Ht•~F 

58 Hu 
H U H 

51 u u: u 
H 5C 
nu•c, 

use 

aec• ca 

IHC 
Htlllt3' 

HH HJ9 
1138 
lllt4! 
H4£ 
HI! 

D! ft14£ 

o• ,, 
HH 

u 
011 
2C 
H 
10 
•! 

ja52 
0151 
HH 
1158 
HU 
Ho! 
HU' 
Hat 
JH1 
11Ht 
HS! 
a•e! 
Ht! 
Hat 

""' _. ... 
"""• tte•o 
JUl 
AHi 
HAO 
HH 
IUJ8t 
'11!189 
Hn 

ll HOO 
HEI 

ll "'" 
Of "'' lllFC .. ,c 
•£ w.,c 

u • ••• tf lftY debuO tntt DPOb1••• 
•• •• 71 
1t 
72 
n ,. 

.•S!CT 
lC'!R.AltlUYt 

.LONG 
eLONG 

9'fHAN01 

I 

• 
n••d•d tfftt• WPiteb1• IP•• 

DPt••PY tP•n•f•P (ftOt uted) 
••COftdlPY. CLI fftftf11t11tfOft 

n 
1• 
n ~01 
71 ,, 
!9 , ••••. 

" u 
n .. ., , ... .. . ., 
H 

" .. , ... 
•t 
'2 
•J 
•• 9! 

•• .., 
•t USI 

" "" 1111 
tU 
IU 
lll 
hJS 
U6 
llT 
lH 

"' 111 
111 
lU 
SU t 
u• 

oLONG • 
•'SECT 
elltOAO •Mc• , efttpy f Pe• debUOl•P 

ACMOD!••,,11..sc.ustR,,RVHNO•S,THANO , ••v• D!LTl heftd1•P snnxv.s 
!"d ef 1tuff for d•buotfftt 

MOVlt. •4(1P),,, Ht • ooed '" 
l•UNO~N.I IPSLSC.Ul!I run down l.OG%NOUT t••O• 
Mepe ttuff fop debuaof ftO 
IS!T!xv.s AODAES••8,THANO,ACMOO!•tPSLIC,..USEA ' ••t•btt•~ ppf••PY 

J •••• vector fop ut•P ••d• to 
r tPlft•f•P IOfttPo1 to DE~TA h•~d1•P 

SS!TExv.s AOOAES••8PTHlNO,ACMOD!••PSLSC,..SU,ER ••••• fop eup•P ••d• 
!ftd of debuoot"a 1ddfttoft• 

SO!t.LOl: .. S d•t•t• .,, tupePvttOP ••d• pPOC••• 
lootcel "••••• Spectftcal1y o•t• Pfd 
of iftitf1t SYIS%N,,UT1 LeeviftO t~e 

CLRL 
CAC.1.t; 
.wo•o 
MOYA! 
MOVI. 
MOVC! 
fl40VW 
MOVQ 
MOVAI 
SQlO\li•S 

coPreet •••c. •ode 1oofcel "•••· 
•(SPJ .•• t UP du••Y lePO IPO. block 
(SP),S•tas CPeete f~fthl ca11 fp1111e 
t ent PY •aak 
;•CT1,,SAG.CL%DATA,A11 Rtl • lddr••• of PPD •P•• f Po• LOGIN 
PPOSQ.Cl,,lR£G•4(Rtl),R11 r A11 • AddP••• of CLI PPtvat• ltOP•Q• 
11,(SPJ,1a,P•OSQ.CLlAtG(RtlJ1(R11) ' ••Po all ttOP•O• 
•POSW.lNPCHAN(R11),PRC,..w.INPCHAN(R11) , 11¥• TTY c~•ft~•1 ~U•b•P 
&P,PRC.L.SAVAP(Rtl) J ••¥• fftftfel IPO •~d f~··· pOifttePt 
w•suPSUTIC.S!RY•21G•cTLSAL.CL%CALBK , CL? ce11beck ~out4fte 
•1.P•C.•.INPCHANCR11>,•ros.s£TMOO£llOSM.CT-LYAIT• 
Pt .. UPSCTRLY• 
PJHPSLIC .. IU'!R 

811• ERROR 
IDCC.C:lllM•S Ht.NO 
Haw !AAOR 
MOYL •sss.NORMAC.,PPOIL.LITST&TUSC•t•> , ••t•b1ftft ftOPMll •uec••• 

, fop ••ft to LO;?HOUT 
tft•tf •ff1• •~•c••• RMS ttruetuPe• 
flllOYAI ,_c.c.~!NGTM(All)1R• 1 ••t eddP••• of Rtill ttPUCtUP•t 

71 
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lC Al H 
s• HH ca 
S1 117C: Cl ....... ., 

11te•ca se u 
H .U IHll•8' 

1111•c• 11e1•a' 
1111•c• 22 u 

1111•c1 1111•c• 
1111•c1 u u 

1111•c:9 SI 
11ee•c1 sa •••••e• ••••·•' 1111•c1 ,,,,.,, 

II'' Cl llll'C9 
1131 Cl 1111•c1 

HH'C9 HU 
llH'CT •• U 

llll"Ct 11 
HH'C9 ,, 8' 

1111•c1 1111•c• 
llll'C9 tltlllll'I' 

llC Al 51 
HU S• 

!A IC .U 
llll'CA 111111•Z'E' 

ltll'CA tllt•a, 

SE IC AD 
A4 AO t'tllBISI 8, 

Al AO AC AO 
SA 18 Al 

1111•c• 11a111••••!' 
H•t•ca U'8' 
uu•c.. AC AO 

ltlt•CA llSI '' 

Sl HH•CA 

9E 
9! 
tE 
Ill 
9! 
SI .. .. .. 
II 
DI 
DI 
u 
u 
DI 
01 
DI 
01 .. .. 
81 
ca 
DI 
01 

DI 
tE .. 
JI 

1111 
run 
lllA 

"'' '1U 
llU 
ll!UI 
•UT 
IUD 
'113• 
fttJA 
Ill' 
ISU 
IUS 
1152 
1159 
llH ., .. 
lhC 
1111 
IU71 
11l1E 
IUT 
llH 
111, ... , 
•U' 
IUJ 
enc 
tJUJ 
JUC 

"lA' .. u, 

"" "" llA' 
IU, 
"U' IU' 
UH 
IU• 
119' 
-'lC:9 
11C9 
•tc• 
It DC 
•tDC 
UDC 
t'1U 
"1!8 
IUD 
U'l 

"'A 1219 
Hh 
HID 
92U 

115 
tu 
111 
111 
11' 
UI 
121 
U2 
UJ 
124 
us 
1211 
UT 
UI 
U• 
llt 
Ill 
ll2 
UJ 
Ill 
us 
U• 
13~ 
lll 
139 
141 
141 
142 
143 
lU 

••• l•• 
147 
148 
14' 
1581 
151 
152 
153 
154 
15! 
15' 
UT 
158 
159 
1U 
1•1 
UZ 
lU 
tu 
lU ... 
1•7 
ua ... 
171 
l ft 

' 

NOVAS 
•OYA9 
MOYA9 
MOY_, 
MOUi 
•ovw 
"'OYlll 
•fJV" 
JitOVW 
MOVlll 
lilOYI.. 
"'0VL 
new 
uei.i 
MOYl. 
MOYl. 
"'OVL 
•OYl. 
MOVI 
NOVI 
M0\11111 
ltsl.. 
MOVL 
1110\11.. 

IHH1H' 
NOV&. 
MOVAI 
MOVW 
SJtUT 
HI• 

3l•MAY•l•82 2ltlf11S VAX•ll M•CfO VIJ•ll 
Jl•HAY•1982 21118151 DRAll(COURIE.IYIPRG.CLlll 

,~o.G.,At(RS),PRC.L.INO,ll(All) , •ddr. of t•"· Duro. ,A 
PAD.G.INPRl8(A8),R• , ••t eddr••• Of f"DUt RAS 
•AD.G.OUTRl8(A8),R7 ' ••t eddr••• of OUtPUt RAI 
,,.a1c.aro•c,AllC.aLN•8•1PAO.G.,ll(RI) , ••t ,,a IOIL•"C 
JtRD.G.NAM(RS),,lllL.NAM(RI) , ••t •ddP••• of NAM block 
INAMIC.BID+cNAMIC.aLN•l•1PAD.G.NAM(RI) , ••t NAM IDIL•"C 
IRAISC.BID•cRAllC.aLN•8>1RA8IB.llDCR9l , •• , RAI IDIL•"c 
JtPDIW.INPtlt(Alll1RA9SW•lll(R9) I 1•t f"PUt ISi 
Rl818•91DCR•),RAl18•1%0(R7) I ltt RAI ID/Llfttth 
,,osw.OUT%SICRtl)1RAISW.Ill(R7) ' ••t output %1% 
R81RAllL.,ABCR•> , •• , •ddr••• of ,.a 
Rl1AAISL.,A8(R7) , ••t •ddr••• of ,.a 
•AAllM·'''·INO,RA8SW.ISICR•> '••t ,,,.dfreet •ec••• 
•RAllM.PP,~IND,RAIS•.Ill(A7) ' df11b1• u1er•MOde !O' 
RAlll.llD(R9),PAD.G.ALTINPRA8(R8) t aet RAS ID/Le"l?ll 
•&ISl.llDCR7),PRD.G.AbTOUTRA9(R8) r 1et AAI %DIL1"/llI 
JtJt0Sl...INPO£V(Rtl),RAISL.CTl(R9) , •tort fftput devfet Oht 
PPOll...OUTOEVCA11),RAISL.CTXCR7> I 1tort output d•vfce ch 
11,,u111.M8CCH> ' e11ouu 1 blolk/buffe 
••l1AAlll•"''(Rt) ' •11oe1te 1 bufferl•tr• 
RAlll.Ml,CA•),AAlll+Ml,(R7) r 1et 11Me Jit9C/M8, fo~ o 
IAA8SM4 PMT1RAISL.ROP(R9) r e11ow re1d wft~ OfO•Pt 
R1,,•c.L.OUTAA8(R11) , •• , lddP••• of output 
Rt,PRC.L.IN,AAICAll) J ••t 1ddre11 of fftPUt R 

CL? '""nf "o •••••o• to 
PRC.L4 0UTRAl(R11)1All 
MIGl1AAllL.A8,(Rll) 
IL!Nl1AAllW•AIZ(Rlll 
Ul•CRU' 
E'UtOR 

oet 1ddPe11 of outowt ••t •••••ae •ddr••• ••t record 1t1e 
df1ol1y CLI ttunnfna •• 
eh•clc for ,,,.,. 
'"d drop throuth to •• 

s Mei" CLI tooo entered o"c• ftto• th• fnfti1lf1e routf"e' th•" 
J 1ub•••ueftttv fro• tftt ••ft ftl"d1ttt to proct11 "••t co•••ftd 1ftttt 
r h11ae ••f to 

' SUPSltUfAlltfi 
.. OV48 IUPS!XC!Pf1(,P) ttt COftdftfon htftdlttt lddrtlt 

r••• MoPt atuff fott dtbuatf "o 
SIETrxv.s ADDR!S••IPTHANO,ACMOD!••PSLSC.USER , e1t1blf1h prf••fY 

r e•c. vector for u1ett •Ode to 
1 ttttfttf•tt co"tro1 to O!LTA ftlftd' 

ISIT!rv.s ADOR!l••IPTHANO,ACMODE••PILSe.aUP!R , llMe for •uper •t 1••• !nd of debuttfno 1ddf tfo"1 

MOVAI 
JitQVL 
MOYA& 
.. OVL 
lltOYAS 
.. ave 
MOVA8 
MOYW 
IGET 
MOYlWL 

72 

w•~.K.L!NGTH•l6(,P)1SP J re•ettve CLI work 1r•• 
IMSGIU,SIZ1WAK.Q.MSG8U,DICC,P) I 1f1e of RMS MIG buffer 
WRK.T.MSG8U'C'P) 1 1111RK•Q•MIG8U,DIC+4(,P) J 1ddre11 of bufft 
PRC.L.INPRA8(A11),R11 f 1ddPtll of fftput RAB 
MIG2,RA81L.'8'CA11) ' •tt pro•pt tddr••• 
•LfN2,RA8S&.PSZCR11) , ••t pro•pt •••• 
llllAK.T.M8G8U,(,,),RA$1L.U8,(R11) , f~pvt buffer 1ddr••• 
IMSGSU,Stz,UHW.USZCRU) , fftPUt buffer If .. 
RA9•CR11) 1 oet "••t ttecord 
RAIS-.RSZ(R11),A2 J lflt of f"DUt 1f"• 
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SJ Hll'CA 
II" 

~·E' AC AO 1113'11" 
u 
IP' 

SI •1181111'11" .. 
ll " ,,.., 

52 13'8P' 
SJ llllll&••EJI' 

52 
n 

P'P'!I 
SI SZ 

SS AC AO 
11111ac1•tJI' 11 1s 

n 
P'3 54 

S2 S4 

•C AD SI 

H lD U4Z 
WHHZh'!P' 

1113 51 
11ca 
Jl'P'2' 

1JI' SI A! IJ 
14 AB llt,13•7•!F 

11 Al 91 
TC Al HH ca 

55 

H AS 
~C AS 

11•z 
Bf!HH'11fl • G, 

u 52 
IUIHHU'IJI' 
llSHHUC-EF 

,,, 51 
51 

DI 
91 
z• 
u 
9A 
01 
13 
u 
31 .. 
9! 

01 
ll 

OS 
u 
J1 
DI 
DE 
JA 
u 
I'S 
C2 

DI 

n 
161 
£1 
31 
31 

u 
OE 
01 
OE 

311 
DE 
70 
DGI 
•E 

u 
DO 

tZU 
IZU 
'222 
1220· 
•ZZI" 
11231 
"231 
UJA 
•ZlD 
1241 
dll 
IZU 
1241 
uu 
324! 
11251 
IZSI 
ttZSI 
OJUZ 
'251 
1257 
1125' 
•ZS! '2•• 
•2611 
"2H 
U•E 
•2•! 
•h! 
11212 
11212 
"212 
l'277 
t2TO 
92H 
HU 
uu 
no 
Uh 
Uh 
Uh 
dH 
020 
ll24'1 
.J2•0 
.. zu 
it12U 
32Bt 
'4294 
"2BC 
ti»2C4 
92CI 
>'ZCI 
e12c1 
OZDC 
f!ZOF 
"2!1 

112 
in 
lT• 
ITS 
17• 
111 
111 
17' 
lU 
lit 
tU 
us 
UI 
1U 
lU 
117 
lH , .. 
l•fl 
t•t 
U2 
1'3 
10 
t•S 

"" 1cn 
ue 
1H 
2H 
Zll 
212 
ZIJ 
211 
2115 
Zt• 
291 
ZH 
29' 
UI 
211 
2U 
213 
214 
215 
zu 
211 
218 
21• 
221 
221 
221 
221 
221 
225 
226 
221 
ZZI 

"OVL 
ftUIMR 
C14,CJ 
l!Cll. 
POPR 
CMPL 
HQL 
II.IS ... ~ 
l'IOVUL 
MOVAI 

Jt•MAV•t•az Zta••••S VAX•ll ... cro VIJ•ll '•o• I 
Jl•MAV•\912 ZlalllSI DRAl1{COURlt.IYl,RG.CL1]MYCLlOIG.M(1) 

IAISL.11,(lll),IJ f eddreee ef tftPUt 1tfte 
t•McRt,Rt,IZ1Rl> f 1eve rett1ter1 eerose CMPCl 
llYE.LtN,wRK.T.MSG8U,(,,),IYE , check for IY! CO••lftd 
US J t f '°' 1 oo out 
.• .. c1a,11,R2,R3> I r••tor• re1t1t1r1 
tRMSS.EOJl',AI ' we• tt •ftd•of•ff1• 
us ' t f '°' tooo"t 
At,ZIS r ve1td G!T7 
SUllSREITAAT I tf ftOt1 try 11etft 
•LOGOSZ,AZ ' tf EO' • 1ooo"t 
LOGO,RJ r 11t up for LOG1NOUT 

•••• '•• oreb1•• wft~ IYE •"d cofttro1•1 c••••ftdl ftOt worktftt 
MOVL 121AI I 1tore eo••lftd 1tfte 1eftQth 
BR! IJS r Jot~ co••oft code 

r••• !Ad of ff••••• 1110 edd 1ebe1 2ls1 below 

1811 

usa 

22s1 

TSTL 
INEQ 

'""' MOVL 
lllOVAL 
1.0CC 
IN!Q 
SOIGT" 
SUILZ 

AZ 
us 
SUftSAUTAAT ._z,Ra 
WAK•T•MSGIU,(Jl'P) 1 A5 
CRS)+,1J,SEJll 
us 
u,zu 
R41A2 

bhftk 1tft•7 
tf ftot1 COfttfftUI 
tf b1eftk • aet •"Other 
1eftQth of CO••eftd 
•ddr••• of co•••"'d 
t1 tht1 Cher. '" 1epar1tor 1f1t 
t f NU • yu 
•1•• try fte•t Cher. 
reeet f•et• fte•e 1e"Qth 

t••• Added 1eb•1 ZJS to thf1 1t1t•••ftt to ftx·but fro• ebov• 
2111 MOVL A41•AK.L..,CMDLEN(,ll) ·1eve waer co•••ftd lefttth r••• !ftd of buo ff• 

2u1 
r 

HOV All 
JH 
ILU 
anw 
'""' 

(ltl)[R2],WRK.L.CMOADRC'P) '••v• u••r co•••ftd •ddr••• 
SUPSIM~ACT I QO ruft the 111ected t•e;e 
Rl,ZIS I •-tp tf ok 
[RAPAT I OUtDYt trror •••••o• 
SUllSR!ST ART 

J t••G• ••tfvetfoft 

' SUPUMGACTt 
BISS IPRC.v.tx1T,PRC.•.,L•Gl(R11)141S ' 1kfp ff hlftd1tr actfv• 
MOVAL SUPS!XIT,PRC.J,..tXTHNOCAll) t 1et ••ft heftd1er addrea1 
MOVL •t,PRt.L.EXTAAG(A11) ' •• , COUftt of trou••fttl 
MOVAL 11•c.L.EXTCOD(A11),PAC.L.EXTPRM(R11) I addr••• of P•r•••t•r 
SDCL[XM.S PRC.L.EXTILK(Rlt) ' ••t UP ••ft htftd1er 
998~ ERROR 
MOVlL G•MMGStMGHORIU,,15 
l"OVQ R21(R5) 
MOVL t0!,L[N,&CR5) 
MOVA! 0!,112CA5) 
stMGACT.S• 

NAM£•(11t5)• 
D'LN"'t•8 (R5J • 
HDABUP'•CR5) 

BLISS H,411 
PUSHL Ill 
SAUNOWN•S 

73 

RS • Addr••• of f••t• ~••d•r buffer 
DOtnt1r1 to f••o• ft1• deac. 
ootftt1r1 to defeu1t f••o• ff 1• d•ac. 

ecttv•t• h••o• 
f••o• ft 1• ftetH 
default fi1• "••• 
t••o• ~••d•r buffer 
if 1et • ecttvetfon ok 
1eve error code 
ruft dowft bed t••O• 
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SCI 
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SI IEDI 
15 

H DI 
u 11 

SC 
II"&' H 

IHIHH"G1 

,., 
ZI U 

n se 
IHHJ7111"£1 

Sit Hu 
SI 54 .. .. .. 

HllHH•G' 

11111111•1;1 
58 H &I 

1' u ... ,, 
llHHIZ"G' 

IHIHH"GI" 
SI H 411 
SI HU 
!A U &C 

111 u •c u 
ac u o u 

llllHIU 81" 

DO 
OD 
70 
tE 
JC 
Cl 
D' 

" 17 

Hll 
ti: 
01 
ti 
11 

Hlllll 
011 
14 

llCH 
•E 
01 
08 
01 
011 
01 
09 
14 

HU 
IUD 
un 
12'2 
121• 
321"• 
UI"• 
921"4 
te21"C 
JJl'a 
tJU 
UH 
tJ1C 
VJll 
nu 
8Jl0 
i320 
tUI" 
u:u 
.Jll! 
~JJC: 
•3411 
.-Jo 
.itJ45 
13118 
n•e: 
134! 
n•e: 
t34E 
i34! 
'34! 
IHI 
•H7 
1358 
IJH 
nu 
IJU 
U•1 
1311 
IS11!J 
IJ7Qi 
1311 
0311 
3371 
U7Z 
un 
•J70 
1381 
nn 
tJU 
en, 
C!IJ .. 
1391 
1391 
13'7 
Ut7 
13'7 

22• ue 
Ul Ult 
2lZ 
233 
234 
235 
2U 5UI 
237 
23& tilSI 
zn 
2111 
241 
242 
24J 
2•• t C\.t 
zo 
2 .. 
247 
248 
Z4t 
251 
251 
252 

Jl•MAY•t•az 2111•115 VAX•ll Mecro Vil••• 
l1•NAY•1•12 21&11151 ORAll[COURSE.SYS,RGeCLlJMYC 

, P••toP• •PPOP eod• 
s Petur" to ••f" loop 

S,,wRK.L.SAVES,(1,) J 1eve CUPPe"t I, 
l~SLSV.PRVM0011PSLSC.Ul[Rt2+,ILSC.USER,•CS,) 

IPUSHU a•sas 
RU 
CLRQ A' 
CALLS 11,a•.11 
9 W01t0 I 
HOVA8 ;e!X!ICATCH.ALL1C1P) 
SSETExv.s 12,;•txESCATCH.ALL 
SIN"U.,S 
ILIC u,us 
NOVC t;•MNGS%MGH0RIU1,-4 

IPOU••ftt 1fet 
CbRL •CS'> 
PUIHL ?HDSL.LNK,LAGl(R4) 
MOVCI H1•CS'> 
~OVAi SUPSUTtLIERV1•CI,) 
MOVZWL tMOsw.ACTtVO,,CR4),RI 
AOOI,, U,AI 
PUS.,.&1,, (RI) 
CALbS ••••CAI)+ 
JMJP ;•!X!S!XlT.IMAGE 

s ••t up ueeP PIL o" 1t1c1 
j ••« UD U••f PC o" •t•c• 
r 1w•tch to u••f •od• 
r el••" ,.,,,, 
r ••t toP 1•v•1 ce11 fP••• 

••t t•C•Dtfo" to c•tch 111 
1t•t chtAce vector 
DtPfOP• •ddP••• fttoc1tfOft 
uft ff eno,. 
eddp111e1 of fMeOe heedef' fflt 

CL% f11H 
ttftk f1111 fro• f••o• h••d•r 
t•eoe ff1t "••• & f••O• heed•P' 
CLI c111beck 1ddP••• 
offeet to tP'1"1f1f vector• 
eddpell Of tfl"lflP' YtCtOP lffly 
teVt eddfell Of tfe"tfep YeCtOP' 
catt t••o• •"t"Y 
oo do sun.a ZSJ US I 

Ht r 
zss CoAditfoA h1Ad1•" fof CLI ,,,.., •• Not eet1•d fop u••f tffOft 11 th••• 

.,,. CIUOht b~ EX!SCATC~.AL~ •hfoh DPf"t• •PfOf dUMD tAd dot• IA ••ft, 
CLl et'fOfl .,. •P•Cft1 ...... t ••ft ht~f1eP •"d Ju•p to !XEICATCH.ALL. 

25• 
251 
Z!& 
ZSt 
ZH 
261 
zu 
zu 

SU'IEXC!PT,•McRtl> 
;•cTLSAG.CLlDATA,R11 
,POSQ.CLIREG+4CR11)1R11 
1•1as,PRC.L.EXTHNO(R11l 
;•txESCATCH~ALL+Z 

o•t 1ddf••• of PPO ,., •ddr••• of DP'OC••• WOPk ., •• 
,.•••t ••ft h•"dter eddl'••• 

!ft• UI I 
us 

e!Nf~V 
NOVAS 
NOYL 
lllOV&8 
JMfl 
e•ORO 
l'IOYI.. 
RU 

• tSU.i:.NORftlAl., 1 RI 

take IDICfet •PPOI' ••ft D•tft 
t"tpy •ealc fop ISt•Chl IPl'OP l\ePI' 
t•t IUCCe11 

ZH 
2611 
ZH 
2•• 
271 
211 
zn 
213 
274 
27! 
21• 
211 
271 
27' 
HI 
HI 
HZ 
ZIJ 
zu 
zn 

CLI 10Pvtc• ~outf"• too••• co•••Pld 1f"• to utftttf•• 
•• for ltSX tYD• GMCRS. Not• thlt ~•11 NOT hePldt• feQU••t• fP'O• OCL 
utf1ftf11 1fke DIR!CTORY. A11u••• cettbeck reQue1t of DPOP•P t¥••• 

.£NTltV 
lllOV&I 
MOVL 
MOVL 
NOVL 
MOYL 
lllOYL 
"'0VI. 
RU 

SUPSUTILIERv,•McR111R11> 
;•CTLSAG.CLIOAT&,Rtl 1 tddpe11 of ,,~ 
,,oso.CLlR£G+4(Rt1)1R11 1 tddP••• of PPOC••• WOPk ., •• 
'RC.L.IAY,,CR11),Rt1 J 1ddre11 of 11ved ,, 
4(AP),Rll s •ddP••• of CLl re4u11t btock 
WRK.L4 CMOL!N(Rt1)1CLtlW.RQl%%£CRll) 1 fetul'" tt"e 1ePIOth 
WRK.L.C"'DADR(Rlll•CLISA.AQAOOR(Rll) , Petuf" tfPI• •ddr••• 
•CLIS.NORNAL1~• , ••t eucc••• l'etur" 

!aft h•"d''"' c1lltd tfter t••o• ••ft to ru"dow" i••o•. H1P1dl•P do•• 
"ot l'•tu"" C11 tftf 1 would d•l•t• DfOC•••>r but P'•••t• the 1t1clc 10 th•t 
the •II l'•tul'AI to th• ••f" 1ooD to ltt th• "••t co•••"d for DfOC•••f"I• 
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WRITING COMMAND LANGUAGE INTERPRETERS 

Corrected CL! With Debugger Support {Page 6 of 7) 

HU 
SI l8llllll•G' •! 

'8 II U 01 
Sii Al II u 
SO H U 01 
52 U AO U 
U S• 8' '4 

II OD 

u " llltllll•G' IZ '' 
!! 51 !• 

SI II BC DI 
H 'C AO 08 

IS 

2CH 
SB 1-lllllt•G' •£ 

SI II 41 01 

1131 JI 
Sl IC Al oe 

lltt•tA 11119178•!, •£ 
111e•c1 111a•a' 11 

1117 JI 
11 51 Al IJ !1 

Sl 

51 
11 
5! 

•• 

00 
00 
01 

I[ OS 
58 8£01 

15 

I[ OS 
IZ 

nn n•• nu 
nu 
Oll 
IJlC 
nu 
nu 
"SH 
1191 

''" ncz 
llCI 
IJCF 
rlOl 
fl04 
'304 
no• 
ISO• 
no• 
no• 
no• 
noo 
•l!t 
llJU 
nu 
fUZ 
•••5 .... 
1&12 
14U 
a.122 
PtZS 
14Zl 
9418 
•UC 
illlt 
UJC 
U3C 
•ll' ..... 
UIZ 
IH3 
••41 
1413 
1113 
IHS 
1411 
1141 
1115• 
1158 
USE 
it4S, 
US' 
1'45, 
HS' 
101 

2U 
287 
zu 
ZH 
HI 
Hl 
nz 
24'3 
2'4 
2'5 
2'• 
2'1 
2'1 
zcr• 
311 
311 
:SH 
lll 
Jll 
JH 
30 
381 
lH 
lH 
111 
lll 
JU 
llJ 
lll . 
JU 
11' 
JU 
JU 
JU 
321 
321 
JlZ 
323 
32• 
325 
32• 
327 
328 
32• 
331 
JJl 
332 
313 
]JI 
335 
JU 
337 
331 
33' 
311 
341 
312 

ll•MAY•l••z 211••115 YAX,ll Meero Yll•ll '•a• • 
3l•MAY•t•8Z 21118158 OAAll(COURIE.IYl,RG.CLlJMYtLlDBQ.M(l) 

1!NTAY SUPS!Xtt,•McRZ,Rll• 
MOVAI ;•CTLS&G.CL%0ATA,Al1 , All • eddr••• of PPO 
MOVL ,,oso.CL%REG+4(A11)1Rll ' •ddr••• of DPOe••• work ., •• 
1%CW ,,RC.M.!XtT,PRt.•.,L•Gl(Rll) ' ••it ~•ftd,IP ~o 1o~a•P active 
MOYL PRt.L.SAY,,(All),,, , ,, • tddr••• of CL% WOPk •r•• 
MOV41 WR~.Q.M9GBU,09C(,~),R2 , RZ • RMI •• , buffer d••c, 

lltl MOVZIL 1MSGIU,llZ1(RZ) r , ••• t •••• of •••••a• buffll' 
PUSHL •• r Puf'I dowft o"1Y t••a• ft1•• 
PUSHAB CAZ> ' tddr••• of •••••O• buffer d11c. 
CALLI •z.~·avSIR"IAUNDWN ' PU" dOW~ RMl•3Z ft1t• 
It.IC Rl1lfS I if tPPOP • tpy "eat ft1e 
IRUNOWN.I IPSLIC.US!R ' PUft dow" t••O• 
MOYL ••<&,),RI r Petrt•v• r1110" for ••it 
"OVL -AK.L.SAVEIP(,P),S' I oet 11v1d SP 
RSI ' returft to OPfQiftt1 C•11tP 

r •••• JSI IU,SIMGACT ift ···~ loop 

CONTROL•Y AST Poutt"•• '''"t• out t •••••o• •"d fope11 t••a• to ••ft. 
%t d••• ftOt aet tftvo1ved '" co•••"d Droc•••iftl •• DCL do••• 

.ENTRY IU,ICTRLY,•McAtl,Rti) 
MOVAI G•CT\,,l&G.CL104TA,R11 S Rll • tddpeaa of PPD 
MOVL PPOSO.CL%R£G•4(Rll)1All ' •ddr••• of PPOC••• work ., •• 
SQfOw.s •l1PRC.•.lNPCHAN(Rll)1•%0l.S!TMOD!lIOIM.CTRLYAST• 

Pl•SUPICTALY• 
•lH•S\.SC.IUP!A re• ect f uU CTRL•Y U.T 

Hllil !RROA 
MOVL PRC.L.OUTRll(Rll)1All lddpeea of OUtPut RAI 
MOVAI MIG11Rl8SL.R8,(Rll) 1et •e111a1 1ddpe11 
lllOV.. •t.!N1,uuw.uzcRUJ ···t l'OCOPd •• u 
l•UT AAl•CAlll output f ft CTRL/Y &ST a1111oe 
ISi.. !RAOA , Cft•ell fop IPPOPI 
sac tPRC.V.!XIT,PRC.•.,l.AGS(R\\)1111 r '"Y ••• ,. tetfvef 
"OACEx.s COOEUSSS.NORM&L r fore• Ulll" to ... t wt tft IUCCIU cod• 

usa AU r retur" f Po• ut 

' r fPl'OI' teat l'outil'le 
r 
!qAORt 9LBC Al1llS 

RH 
11'1 9!88 ERRPAT 

MALT 

' , [l'POP •••••a• outDut l'OUtil'I• 

' [RAPRTt PUSHL RI 
PUSHL •t 
MOVL SP,ltt 
SPUT•IG.S (Al) 
TSTL (IP)+ 
POPL Al 
AH 

' 1 CHMS ~•"d1er • for tfti1 CL% ft t ~o·oo , 
HANOtl TSTL CS,>• 

RU 
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J '1 ll f D Of' e P P 0 P 
r l'etu"" oil 
J 00 Dl'il'lt tftl IPl"OP MllllOI 

1tetu1 eod• 
I POUIUf'lt COU"t 

outout •PPOP •••••O• 
DOD era eou"t off •ttek 
l"lltOP• IPPOP cod• 

"•~ov• eht"G• Mod• cod• f Po• 1teck 
r•t~'" •ft•P CHMI e•11 



llO •t !I •5 za ZA ZA 
10 2A u ZA u .. oc 

5• 4[ ., 0 21 2A 2A 
z• 1& 211 54 SJ 41 21 

47 •t 40 .. H sz ., 
21 OS 

llC: :u 10 45 SI S3 St 
so 5S 

WRITING COMMAND LANGUAGE INTERPRETERS 

Corrected CLI With Debugger Support (Page 7 of 7) 

eou 113 
HU 344 
••U J45 

HHHZI llU 31• 
HIHHO 14U JU 
IHHHA 14U Jiii 
IHHH9 uo JH 

2A " 1• u ao U•Z 351 llfSGSr 
43 ll IS IC SI ilO[ .. ...,. 

IHIH19 1118 J!t 
2A n ,, u 10 1419 3'2 WISCH• 
5• 20 IC 4, 52 fUT 

u 10 2l HU 
IHIHU .... JSJ 

SI •£ u u 10 ,. .. n• "4UZ1 
40 11 4E 21 IS •UZ 

IHGIHU .... JS! 
aou JH • SJ 2• 51 5' SJ 1449 357 i.OGOI ., u n 11 '' i465 

HHHlJ ~use 358 
4! 51 u u HIC JS9 OE'I 

HH&lll4 ••Cl JU 
HCt :S6l r 

Z' It 21 4ACI :SU SEP'I 
HCJ :SU ' llS St U UCJ 3U nE1 

tfllHHt:S IAClt :SU 
HC• :SH r 
'4Clt :SU 

ll•MAY•1•e2 2111•1'15 VAX•tt MeePo Vll•ll 
Jl•llfAY•1•e2 z111a15e OAAll[COURSE.SVSPRG.Cl.IlMl 

~•tlHlet elf ao1 •yed It t1Pfllf"e1 

SlllAC:t • 32 
C'I • iJ 

bl" • '" TU• 9 
.•sen cCA>CL,>CTAl>cTA9>1••• EXAMPLE CLl •••/cCR>cL'> 

\.!"lh.•114SGI 
.ucu cCR>cL,>CTl!>CTAS>I••• CONTAOL•Y AST •••/cCR>cL'> 

l.!Nta 0 •MSG1 
.ucu cCR>eL,>IENTER IMAGE NAN[ I 

1.ENZ•e•MSGZ 

• .ucn /SYSSSYSTE~ILOGINOUT/ r f••o• "••• fop LOGOUT 

l.OGOSZ•.•1.CIQO 
.ucu 1,uu defautu fop tiuo• ff u "."'. O!P'L,[Nll 9 •0" 
.ucu dPACE>cTU>•/• I llPePatOPI 

.ucn ll't'!I eo••eftd to 1eav• ay~t•• 
IY!.L.!N• e •SY! 1eftath of eo•••ftd 

.!NO SUPHTART 
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WRITING COMMAND LANGUAGE INTERPRETERS 

MYCLIDBG.COM Procedure 

SI MYCLIDa;.co• 
I\ 
I S!T Vt~t1Y 
s LIIRiAYIC•E•TE•(ILOt~s,11,•00UL£S1\~ll~•C~O or,s.•LS PPOO!,oMlA,OCLO!,.HAA 
I MlC/LlST ~YCLlDBG•OE,S/Ll8+SYSILIBAAAf 1Lt8/~l9 
S LtN~JNOTAlC!/NOSYSSMA/NAP MYCLlD8G,SYSSLIIAARY10ELTl,SYSSSYSTEM1SYS.ST!/SEL 
S S!T PAOCESS/PA1¥•(SYSPAV,CM~ANL,PAMG8L) 
I COPY MYCLIDSG.ElE SYSSSYSTE~f*•* 
S AUN SYSSSYSTE"llNSTALL 
SYl'SYST!•t•YCLlDIGe!XE/SHlA! 
S S!T NOV!Al'Y 
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WRITING COMMAND LANGUAGE INTERPRETERS 

Sample Run 

Usern•••: "UIZNIEKS/CLI•"YCLIDBG 
Password: 

Weleo•• to VAX/V"S v•rsion VJ.O on nod• HARDY 
DELTA V•rsion X2.2 

7FFD1E38/PUSHAL 7FFD22CE RB/7FFD1EOO 

7FFD1EOOr1fX 
7FFD1EOO X1+21B!"OVL 

X1+21111HP 

0028<R10>•Rl 

*** EXA"PLE CLI *** 
ENTER IMAGE NA"E SYHSYSTE":PIP I.EXE/FU 
1 IRK AT 7FFD2011 
X1+218/"0YL 0028<R10>•R3 _!!!!00000017 

..!!, 

Dir•etor~ DRO:tCDURSE.SYSPRG.CLll 
31-MAY•82 21 :33 

l'IYCL1.EXEJ1 
l'IYCLIDBG.EXEH 
TODO.EXEf 28 

<241iu4> 
(243iH5) 
<2410•2> 

Total of SO.ISO. bloc~• in J. files 

ENTER Il'IAGE MAl'IE BYE 
1 BRK AT ?FFD2018---
X1+21B/l'IOVL 0028tR10>rRl IP 

'·''· 26./26. 
1e.11a. 
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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 under 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: 

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

$SET VERIFY 
$ASSIGN SYS$LIBRARY:LIB.MLB EXECML$ 
$MACRO/ENABLE=DBG/OBJ=SMBCHRGEN SMBPRE+SMBCHRGEN 
$MACRO/ENABLE=DBG/OBJ=SMBFLGPAG SMBPRE+SMBFLGPAG 
$MACRO/ENABLE=DBG/OBJ=SMBGET SMBPRE+SMBGET 
$MACRO/ENABLE=DBG/OBJ=SMBINIT SMBPRE+SMBINIT 
$MACRO/ENABLE=DBG/OBJ=SMBMAIN SMBPRE+SMBMAIN 
$MACRO/ENABLE=DBG/OBJ=SMBMBAST SMBPRE+SMBMBAST 
$MACRO/ENABLE=DBG/OBJ=SMBHANDLE SMBPRE+SMBHANDLE 
$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 

$SET NOVERIFY 

Listing 1 MAKESYMB.COM 

2. The DELTA debugger directs it I/O through the logical name 
DBG$DELTA 

3. To invoke the DELTA debugger rather than the normal Symbolic. 
Debugger, you must use the logical name LIB$DEBUG 
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l. 

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 initialization section generating the 
signal. 

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

$SET VERIFY 
$! This logical name is needed by the MACRO assembler 
$ASSIGN SYS$LIBRARY:LIB.MLB EXECMLS 
$MACRO/ENABLE=DBG/OBJ=SMBCHRGEN SMBPRE+SMBCHRGEN 
$MACRO/ENABLE=DBG/OBJ=SMBFLGPAG SMBPRE+SMBFLGPAG 
$MACRO/ENABLE=DBG/OBJ=SMBGET SMBPRE+SMBGET 
$! 
$!Note I used a different filename for the INIT routine 
$! that includes the LIB$SIGNAL 
$! 
$MACRO/ENABLE=DBG/OBJ=MYINIT 
$MACRO/ENABLE=DBG/OBJ=SMBMAIN 
$MACRO/ENABLE=DBG/OBJ=SMBMBAST 
$MACRO/ENABLE=DBG/OBJ=SMBHANDLE 
$MACRO/ENABLE=DBG/OBJ=SMBSUBR 
$! 

SMBPRE+MYINIT 
SMBPRE+SMBMAIN 
SMBPRE+SMBMBAST 
SMBPRE+SMBHANDLE 
SMB PRE+SMBSUB R 

S! 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,
SYS$SYSTEM:SYS.STB/SELECT 

$SET 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 
$! 
$! Make sure you have the necessary priviliges 
$SET 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 
$! 
$! Copy the symbiont file to SYS$SYSTEM 
$COPY [MARSH.SYMB]MYSYMB.EXE sys$system 
$! 
$! Alter the UIC and set up the logical 
$! names for the symbiont to use 
$SET UIC [1,4] 
$DEFINE/GROUP DBG$DELTA terminal 
$DEFINE/GROUP LIB$DEBUG DELTA 
$! 
$!Create 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 
$START/QUEUE terminal 
$SET NOVERIFY 

Listing 3 LOADSYMB.COM 
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WRITING SYMBIONTS 

Listing 4 of MYINIT.MAR (page 1 of 4) 

oTlTLE SMStNIT - SYMIIONT INITIALIZATION 
olDENT 0 Y03-000• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • * COPTRIGHT Cc) 1971~ 1980e 1992 IV * * DIGITAL EQUIPMENT CORPORATION, MATNAROe MlSSACHUSETTSe * * ALL RIGHTS RESERVEDo * 
• • 
• THIS SOFTWARE ts FURNISHED UNDER a LICENSE AND MAY 8! USED AND COPIED • * ONLY IN lCCOROlNCE WITH TH! TERMS OF SUCH LICENSE IND WITH THE * * INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR INT OTHER * * COPIES THEREOF M&T NOT IE PROVIDED OR OTHERWISE MADE lYlILlBLE TO INT * * OTHER PERSON. NO TITLE TD l~O OWNERSHIP OF THE SOFTWARE IS HEREBT * 
* TRANSFERRED. * 
• • * THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE * * ANO SHOULD NOT IE CONSTRUED IS A COMMITMENT BY DIGITAL EQUIPMENT * 
* CORPORATION. * 
• • * DIGITAL ASSUMES NO R!SPDNSIBILITT FOR THE USE DR RELIABILITY OF ITS * * SOFTWARE ON EQUIPMENT WHICH IS NOT SUP•LIEO IT DIGITAL. * 
• • • • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

: .. 4> 

FACibITT: VAX/VMS PRINT STMIIDNT 

ABSTRACT: ONCE ONLY INITIALIZATION ROUTINE ANO DATI 

AUTHOR: Hel.IQSWELL + L!N KAWELLv CREATION DAT!~ Zt-APR-7T 

MODIFIED n: 

VOZ-004 MLJ0061 MaFtin Lo Jaek• 14~J•n•191Z zz:54 
Delete wnnecessaFy initialization of RA8SL.U8Fo 

VOZ-003 GWPOOl7 Gary W. Fowler 23-Jwl-1911 
Set addresses of Z wser bwffers. 

VOZ-OOZ GW-0003 Gary w. ~o•l•r 11-S•p-1910 
Chan;• protection on •ailbo• to r•~ov• •rite access to WORLD 

:--
.PAGE 
.SBTTL DECLARATIONS 

PURE_SECTIDN NlME•SMl_INITCODE 

INCLUDE FILES: 

MACROS: 
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WRITING SYMBIONTS 

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

T'EO STM80LS: 

SJSClllSGDEF 

;TQRAGE: 

.ecx: 
.LONG 
.LONG 
.ASCII 
.LON(i 
• ASCII 

.PAGE 

zos-1os 
lOS ,_, 
ST s sc_JOSC TLlllB 
1:1 

:Joe CONTROLLER MESSAGES 

;MIME FOR J09 CONTROLLER MAILBOX 

oSITTL SVN9IONT XNITIILIZATlON ROUTINE 

IONIL DESCRIPTION: 

THIS ROUVIN! PERFORMS ALL ON! TIME FUMCTlDMS FOR TM! 
PtlNT STlllUONT. 

,., SEQUENCE: 

•UIN ENTRf POINT a• STlllUONT 

PARA}';ETHS: 

NONE 

:?T INPUTS: 

NON! 

r PAlllll!TEIS: 

111 CONTAI~S THE lODRESS OF THE IMPURE Olli !LDC~ 
INIT DONE ~ESSAGE SENT TO ST1118ICNT llllNAG!R 

:IT OUTPUTS: 

CHANNEL ASSIGNED TO ST1118IONT MlNlGER llllIL!OX 
~lIL!OX CREATED CQR RECEIPT OF llllNAGER MESSAGES 

TIDN CODES: 

~ONE 

FF EC TS: 

THIS RQUTIME DISPATCHES OIRECTLT TO THE STNSIONT IDLE LOOP 
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WRITING SYMBIONTS 

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

SM9_START: :SYM!IONT INITIAL ENTRY 
,.WORD 0 ;ENTRY l'IUtt 

:••·······················································*······ pushl •sss_debug 
calls ll"G~liblsignal 

:••······························································ MOYAL w~SM81HANDLER.CFP) :SET CON~ITION HANDLER ADDRESS 

DISABLE ASTS UNTIL MESSAGE IS SENT 

SSETlST_S tO ;OUA8LE ASTS 

:SET AODR OF I~PURE DATA ILOCl 

RUN-TINE INlflALillf?ON OF DATA FIELDS 

MC VAL 
1110\11\. 
MOUL 

ASSUME 
MOVlil 
ASSUME 
MOYW 
ASSUME 
"OYtl! 

MOVL 
MD'IL 
MOYW 
SUUT 

NOYZSL 
MOYlWL 
CLRW 
MOY AL 
MOY AL 

usu"e 

C:LRI 

tStMSl_srze.so_w_MBREAOLEN(Rll) :S!T INITIAL MS REID LENGTH 

•S~8il_T8UFSIZoSO_w_TIUFCNT(R11) :SET LENGTH OF TEMP BUFFER 
•S~81l_T9UFSiz,so_w_TBUFSIZCR1l) :SET LENGTH OF TEMP BUFFER 
SD_T_T~UFCRll)eSD_A_TBUFAOR(~ll) :SET ADDRESS OF TEMP SUFFER 

SD_G_FA8(Rll)wR6 
so ... G_uauu>"n 
SD_G_NUl(IUl > v RI 

:G!T ADDRESS OF FAS 
:GET lOORESS OF RAI 
:GET ADDRESS OF NAM ~Ll 

FASS8-~ID•l EQ FA818_8LN 
•FAllC_IID•<FASSC:_SLNa9>.F•a•e_8ID(R6) ;CREATE Fae 
RABSl_,10+1 EQ Raase_aLN 
•••a•c_atD•<RA81C_!LN38),RA818_atD(R7) :CREATE RAB 
NA~sa_stD•l ea NAMIB_eLN 
INAMIC_SIO+<NANSC_!LN28),NAM18_~tDCR8) :CREATE NAM SLK 

Rl~FA81L_NAMCR6) :SET NAME 8LOCl AOORESS IN FAS 
R6eRABSL_FA8(RT) :SET Fl! ADDRESS I~ RAS 
•SM5$l_LSUFSIZeRA8SW_USZ(R7) :seT RECORD BUFFER stze 
RA8$V~RlHpRl8SL_,QP(R7) :USE REAO-AHEAO 

•CIDS.NARGs.so_~_QIOSLK(Rll) :seT QIO BLOCK LENGTH 
•tos_WRITELBLKeSD_G_QI08Ll+QIOS_FUNC(Rt1> :SET I/D FUNCTION 
so_a_ERR_FLAGSCRll) :CLEAR BOTH SETS OF FLAGS 
so_r_L8UF(R11),S0_~_8UFPNTCR11) ; SET FIRST ADDRESS 
SD_T_L5UF1(R11),SD_O_BUFPNT•4(Rl1) : SET SECOND ADDRESS 

sures_toLe ea o 

so_a_STATECRU) ;SET INITIAL STATE TO IDLE 

IASSIGN_S J8C:MAILBOl,- ASSIGN CHANNEL TO THE JOI CONTROLLER·s 
MAILBOX-CHANNEL NUMBER STORED HERE SC_w_J8CCHANCR1l) 

ILSS RO, 1os BR IF NO ERROR 
SIGNAL JBCS_MIAS,N,tO.RO StGHAL THE ERROR 
Ha zn E'ltf 
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Listing 4 of MYINIT.MAR (page 4 of 4) 

lOs: 
SCR!~ex_s ;C~EITE ' Mltl 8QX FOR co""ANDS 

PRO"Sl • ••xo,,o~.- ; ~•OTECTtON 
MAXMSG • tSI~Sl_SltEe- ;MAXt~U~ M!SSAGE StZE 
IU~QUD • tZ•SIMSK_SlIE,-: Z MESSAGES MAX 
CHAN • so_w_MICHAN(Rl1) : CHANNEL Of CREATED MAILBOX GOES HERE 

IL!S ~0,301 ;11 IF NO ERRO-
SIGNAL JICl_STMICR!,t0 1 RO :SIGNAL THE ERROR 

zos: SEXIT_S ;FORCE I~AGE EXIT 

. 
: GET MAILBOX CH&NNEL IN•O 

MOYlL so_w_MICHAN(R11),R0 
ISIW S~ISGETCHAN 

SET UNSOLICITED &ST FOi MT MAILBOX 

ISIW 
MOVW 
MOVW 
as aw 

SM9SSETM9AST 
so_r_TIUF•12(R11),RO 
ao,so_w_MIUNITCRll) 
SMSSINtT_DDNE 

!NABLE ASTS NOW 

tSETAST_S 11 

IRV 

.END SMB_START 
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:SET ADDR OP CHANNEL 
:GET CHANNEL tNfO 

;SET THE MAILBOX AST 
:SET MAILBOX UNIT NUMBER FOR tNIT MSG 
;save UNIT FOR SOELMIX 
:SEND MGR THE INtT DONE ~ESSlGE 

;ENAILE ASTS 

;GOTO MAIN LOOP 



WRITING AN AME 

TEST 

Your instructor will supply you with a file containing tl 
~ollowing MACR0-11 program (called RSXPROG o DAT) : 

Address (octal) Opcodes (octal) Instruction 
C10cma-c-=cza-asi1111»..--~G1S1C11P _ _, 

._,cm..-;r.C1Dma _________ _. 

-..------<18D-~-

000000 012700 000004 START: MOV #4,R0 
000004 012701 000005 MOV #5,Rl 
000010 000004 IOT 
000012 012701 000024 MOV #20.,Rl 
000016 012700 000012 MOV il0.,R0 
000022 000004 IOT 

000000 .END START 

The file will contain only the opcodes (no image headE 
information normally placed in an EXE file by a task-builder c 
linker) e The file was created running the FORTRAN progrc 
MAKEFILE, and entering the octal opcodes as listed above. Not 
that an opcode of 0 was inserted as the last instruction in tr 
fileo Executing this opcode will generate a reserved instructic 
compatibility mode exceptione 

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

1. Choose whether you want to write an AME using the standard V~ 
condition handler method, or the special compatibility moc 
handler methodo (If you have time, try to write both types c 
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 $CRMPSC to establish the virtual address space for tr 
compatibility mode program (starting at address 0). 

3. When a condition occurs, display the contents of tr 
signal and mechanism arrays on your terminal (includir 
the contents of registers R0 and Rl, 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 entere( 
update the PC (by adding 2 to the value in the signc 
array), and return a success code in R0. 
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WRITING AN AME 

s. 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 0). 

3. Use $DCLCMH to establish the customized handler. 

4. Display the contents of R0 and Rl from the Pl space area. 

s. 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 
~rea), place the appropriate information on the stack, 
restore registers R0-R~ from the Pl space area, and return 
control to the compatibility mode image via an REI 
instruction. 

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

Check the values of R0 and Rl after each except~on, 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 16-bits big. 

Listing of MAKEFILE.FOR Program 

C MHEFIL£.FQR 

C This progra• allo•s you to e"ter th• octal opcodes for 
C a pro9r••• a"d create a binary file •ith Just those 
C opcodes stored. Tou •"ter a •ord at a ti••· 

C The fil• is defi"•d by the lo9ical n••• RSIPRQG, or 
C defaults to RSXPRQG.DAT •hen no tra"slation. 

tNT!Gt••Z NUMBER 
OPEN (UNIT•1. FtLE··•sXPRQG·, STATUS ··New·, 
1 RECORDflPE••FtXEQ•, RECO,DSIZE•2) 

l •E&D cs.10.EN0•30) NUMS!R 
10 ~OR~AT (06) 

WR1TE C1t20) NUMBER 
ZO FORMAT CAZ) 

'OTO 1 
30 CLOSE CUNIT•l) 

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

• lllAIN .. 14-Mn-ntz 13:35: 11 YIJ-11 Macro Y03-00 
14-MU-19U 13:34: 31 VOll:CMUIZNI!lS.STSPRG. 

0000 1 MUME .. MAlt 
0000 z 
0000 J This pro9r•• runs th• co•patibiltty •ode pro9ras 
0000 4 RSXPROG.OAT, and r•spond• to IDT instructions by 
0000 5 updating the PC and continuin9 ••ocution .. 
liOOO 6 
0000 ., Writt•n by Yik Muizniek• oz-AP•-1•n 
0000 • 0000 ' SCH,O!fl Condition handling cod•• 
0000 11> SS!CDEP Plaos for SCUlr>St 
0000 11 
0000 1Z Local •Y•bol• 

13COOOOO 0000 n PSL • •xncaoooo PSL to •ntor Co•p., Mode 
00000020 0000 14 CR_Lf • 3Z nor11al P4 for SQIO 

0000 15 
00000000 16 .PSECT NQIGSHUED_DIU PlCe NOUEw LONG 

0000 1T 
0000 11 fill• control block: n••d channel to fll• for SCIMPSC 
0000 19 SfC'61: SPH 'NM•<ISXPIOGeOIT>9 fQPe<UPD>e flC•<GETe PUT> 
0050 zo 
0050 Z1 lf'9u11ents to SCRMPSC 

00000000 0050 zz UNG!: .LONG 0 start at address 0 
000001flfl 0054 . Z3 .LONG SU only need one P•9• 

0059 Z4 
0058 ZS D••cribo ter•lnal for uo to usor 

4f 43 Z4 53 59 53 00000060•010Eooao• 0051 Z6 TT: oASClD /ST$ SCDMMINOI id•ntify ter•inal 
44 4E 41 40 40 0066 

0000 OOH 21' TTCtUN: .,VQRO 0 
0060 ZS 
0060 Z9 Mossao•• o•n•rat•d by co•p•tibity ••de handler 

6Z 69 T4 61 TO 60 611 63 zc 6E 
" 4E 

0060 30 NONCDlll': .ASCII /Non-coapatibility ••d• ••c•ption/ 
65 zo " 64 6f 6D zo 19 T4 " 6C 69 0019 

6E " " T4 TO 65 63 Tl 0015 
aooooozo OOID 31 NONCOlllPL!N • • - NONCDMP 

Tl ·~ 6C 69 6Z " T4 61 TO 60 6f 43 OOID 3Z c:c:u.,: .. .ucu /Co•patiblU ty ••d• ••Ception4' 
T 63 Tl 65 20 n 64 6F 60 zo 79 0099 

6E 6F 69 T4 OOA5 
aaaooo1c 0019 33 CClllPUN IB .. - COMP 

0019 34 
00000000 35 .,PSECT CODE PICe SHRe NOVITe LONG 

0000 0000 36 .ENTRT STU Te AM() no ro9istors ••••d 
0002 37 
0002 31 Establish condition handlor 

60 00000073·eir OE 0002 39 MOVIL MT HIND, (flP) 
0009 40 
0009 41. lssion chann•l to ter•inal to co••unic•t• 
0009 42 SASStGN_S CHIN•TTCHINe DEYNIM•TT 

03 50 El 001! 43 II.BS lt09 5$ 
0046 31 OOZ1 44 IUI UIOR 

0024 4S 
0024 46 Opon file containin9 CM 1••9• as private section 
0024 47 5S: SOP EN fU•SECFll 

03 50 El 0031 48 BUS ltO, 10$ 
0033 31 0034 49 HW !UDR 

0037 50 
0037 51 Cr••~• virtual addr••• space and •ap CM 1••9• 
0037 5Z us: SCRlllPSC_S INIOR•RINGEe FLIGS•fSECSM-~RT, -
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Listing of MYAME.MAR Program (Page 7 of 2) 

03 50 
0009 

ntooooo IF 
TE 

Cl4 AC: 

OOOOOCIOO"'lfl 

SI 50 
50 OOOOOOOO•IF 

26 50 

04 ac 
00000000 •e11= 01 

01 ac 
oooooooo·e11= 01 

01 az IU 
oc 

oc az oz 

SO OOOOOOOO•IF 

u 
31 

DD 
04 
oz 

0004 

DO 

D1 
1] 

n 
DO 
04 

00 
Fi! 
DO 
fl 

Dl 
u 

co 

DO 
04 

0037 
0058 
005! 
0061 
0061 
0061 
0067 
0069 
006& 
oou 
0061 
0073 
0073 
0073 
0073 
0073 
0075 
0075 
0015 
0079 
0019 
0079 
0011 
!»013 
0013 
0013 
0013 
oou 
0010 
0014 
0015 
0015 
0015 
OOl5 
OODC 
OODF 
OODF 
OODF 
OOEZ 
001!9 
OOEC 
OOF3 
OOF3 
OOF3 
oon 
OOF9 
OOF9 
OOF9 
OOFO 
OOFD 
OOfO 
0104 
0105 
0105 
0105 
010E 
010E 

53 
54 
55 
56 
n 
59 20 s: 
59 
60 
61 
6Z 
63 UROR: 
64 
65 
66 
67 
61 

" 70 
71 
7Z 
73 
74 
75 
T6 
TT 
71 
n 
10 
11 
IZ 
13 
14 : 
15 JOS: 
H 
IT .. ., 
'° 91 
'2 
93 
94 
95 
96 
9T 
91 
n 

100 
101 
102 
103 
104 
105 
106 
107 ERR: 
10ll 
109 

14-MIT-1912 11:35:11 VlX-11 M•cro V03-00 P•ge z 
14-MIT-1912 13:34:31 VORl:CMUIZNIElS.STSPR;.AMEJMTl"E.M(1) 

CHIN•SECFll+FlllL_STV 
ILIS IOe ZOI 
IRW ERROR 

Est•bli•h PSL •nd PC for CO•P•tibility •ode 1••9• 
PUSHL tPSL ; PSL predefined 
CLRL -CSP) ; PC • 0 
REI ; transfer control to i•age 

Error occurr•d in ••in part of AME 
nxn_s CDDE•RO 

Got offset to signal array 
MOVL CHFsL_SlGAR;LST(lPle RZ 

Test for c .. patibility oode e•ception 
CMPL CHFSL_SIG_NAMECR2). •sss_CQMPIT 
IEQLU JOS 

Non-co•p•tibility oodo ••ception - resignal error 
satov_s CHIN•TTCMIN, FUNC•ttos_WRITEVILlt Pl•N~NCOMP, -

PZ•tNONCO"PLENe P4•tCR_LF 
ROe HR 
•sss_1es1;N1L, 10 

Co•patibility ••d• exception 
SQIOw_s CHIN•TTCHIN, FUNC•ttos_VRlTEVILlt Pt•CO"'· -

PZ•tCQMPLENt P4•tCR_Lf 
ILIC RO, EH 

Print contents of signal and ••chants• arr•ys 
'USML CHPSL_StGllGLSTCAP) 
CILLS 11, OUTStG 
PUSHL CMfSL_MCHAIGLSTClP) 
CALLS fl, OUTMEC 

Check for tOT (CM code Z> in siQnal array (off sot I) 
CMPL 12• l(RZ) 
INEQU EIR ; if not, exit 

Upd•te PC so don•t loop CtOT instruction uses Z bytes) 
ADOLZ 1z. 1ZCRZ) ; 'C in siQnal arr•y 

Return control to co•patibility •ode i•aae 
MOYL •Sss_coNTlNUE, RO 
RET 

Error in Handler or Non-tOT Co•patibility Mode Exception 
sexn_s cooe•.o 

.ENO START 
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Listing of OUTSIG.FOR Program 

t OUTSIG.FOR 

C This pro;r•• outputs th• cont•nts of th• sign•l •rr•v• 
C Of p•rttcul•r interest are the exception codee PC. PSLo 

SUBROUTINE OUTStG(ARRAT) 
INTEGER ARRAT(10) 
CHARAtTER•15 LABEL(4) 
OATA LlBEL/.NUM. O~ lRGS.: 0 .°CONOITION: 0 ,•Pt: 0 .·PsL:•/ 
N • ARRU(l) 

C Display headin; for si;n•l •rr•y 
CllL HE•OtNG c•stGNAL lRR&Y·> 

t Displ•y •l•••nts in •rray 
C ll••Y• have nu•b•r of •r~•· ••ception codee PC. and PSL 

WRITE (6.1000) LA!ELC1>• (llRAV(l)• t•le3) 
WRITE (6.1000) Ll8ELCZ>.CIRRAYC2), l•le3) 

1000 ,ORMIT c1x.1.t16tZ16e016> 

C Yariabl• nu•b•r of argu••nts based on exception code 
IF (N .GTo 3) TH!N 

oa 100 t•l,N-1 
WRITE (612000) •&RGUMENT•,t-Z.ClRRAT(I),Jmi~3) 

ZOOO FORMAT (1X.&1IZe5XoI16vZ161016> 
100 CONTINUE 

ENO 11' 

' c Disttlay PC and PSL 
WRITE (601000) LA8EL(3),(IRRAT(NloI•lo3) 
WRITE (6,1000) LAIEL(4),(ARRAY(N+1>o I•l,3) 

RETURN 
END 
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Listing of OUTMEC.FOR Program 

C OUT"EC.FOR 

C This subrouti"e displays the co"tents of the •echanis• 
C array in deci•al, hea, and octal. 

sus•aUTINE DUT"EC(IRRIY) 
INTEGER ll~IT(5) 

CHIRICTER•16 LA9EL(5) 
OITA LIBEL,·~:·,·tsTae. FRa~e:·,·cePTH: 0 ,·10:·,·11:•1 

C Print heading id•ntifyin; ••chani•• array 
CALL "EIDlNGC.MECHINlSM IRRIY:•) 

C Writ• •le••nts of array (fiaed ar;u•ents> 
WRITE (6,1000) LA9ELC1), (IRRAYCt), l•t,3) 
WRITE C6v1000) LAIEL(Zlt (IRRAY(Z), l•t,3) 
WRITE (611000) LllEL(3), (ARRAY(l)e l•lvl) 
WRITE (611000) LllEL(4), (IRRATC4), 1•1 0 3) 
WltTE (611000) LAIEL(5)1 (IRRIT(5), 1•1 0 3) 

1000 FORMATC1X1Al61Il61116tD16) 

RETURN 
ENO 

C This subroutine prints a heading for the signal or 
C •echanis• array 

SUIRQUTtME HEAOlNGCHEAO) 
CHARICT!R•(•) HEAC, LDC•16 
LDC • ·LaCaTtQM· 
WRITE (6,3000) HEAD, LDC. ·oeCtMAL·, .HEXADECIMAL·. •acTaL· 

3000 FDRMAT(,/1X,A,l/1X,3A16,A16') 
RETURN 
EMO 

Listing of MYAME.COM Procedure 

'I 
'I 
'I 
II 
II 

T~i• co••and procedure ass••bles and links • 
Cat a base address of 64C}, a user-•ritten AME 

' MAC/LIST MTA~E 
I FOR ourstG. OUTMEC 
I LINl/"APIFULL MYAME,OUTSIC,OUTMEC,STSltNPUT/OPTION 
8ASE•tl10000 
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Sample Run 

t RUN MYAHE 
Co•P•tioili~~ aod• •xc•~tion 

SIGNAL ARRAY 

LOCATION 

NUM. OF ARGS.: 
CONDITION: 
AROUHENT t 
PC: 
PSL: 

HECHANIStt ARRAY: 

LOCATION 

DEC I HAL 

"' 1068 
2 
8 

~2084569088 

M: 4 
ESTAJ. F~A"E: 2147179908 
DEPTH: 0 
Mt 4 
Rl g -65531 
CoePetibilitv •od~ •~~•Ption 

SIGNAL ARRAY 

LOCATION 

NUl'i. OF AROS.: 
CONDITION: 
AROUHENT 1 
PC: 
PSL: 

1.0CA'fXON 

4 
1068 

2 
18 

-208'4569088 

DEC I HAL 

N: 4 
ESTAI. FRAHE: 2147179908 
DEPTH: 0 
RO: 10 
Rt: -65510 
Co•P•tibilitv aod• •xc•Ption 

SIGNAL ARRAY 

LOCATION 

NUlt. OF ARGS.: 
CONDITION: 
AROUHEMT 1 
PC: 
PSL: 

HECHANISH ARRAY: 

LOCATION 

4 
1068 

0 
20 

-2084S•9088 

DEC I HAL 

HEXADEClttAL 

4 
42C 

2 
8 

83COOOOO 

HEXADECIMAL 

4 
7FF8SD84 

0 
4 

FFFFOOO:S 

4 
42C 

2 
12 

83COOOOO 

HEXADECIMAL 

4 
7FF8SD84 

0 
A 

FFFF0014 

HEXADECIMAL 

.. 
42C 

0 
14 

8JCOOOOO 

N: 4 4 
ESTA&. FRAHE: 21'47179908 7FF85D84 
DEPTH: 0 0 
RO: 10 A 
Rt: -65516 FFFF0014 
XNONAHE-W-NOHSOr He•sase nu•ber 00000000 
t 
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OCTAL 

"' 2054 <--
2 <--

10 <--
20360000000 <--

OCTAL 

.. 
1777665660'4 

0 

SSS COMPAT 
IOT-code 
Matches program 
Matches supplied 
PSL 

'4 <-- Correct Re 
3777760~005 <-- Correct Rl 

(low order 
word) 

OCTAL 

,4 
2054 

2 
22 

20360000000 

OCJAL 

4 
1777665660<4 

0 
12 

3777760002<4 

OCTAL 

4 
205<4 

O <-- Reserved instruction 
24 CM code (AO) 

20360000000 

OCTAL 

4 
1777665660<4 

0 
12 

37777600024 
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Listing of MYCOMPAME.MAR Program {Page 1 of 3) 

000() 
COO fl 
OOOIJ 
C00'.1 
0000 
0000 
O'lO'l 
0000 
eooo 
0000 
coco 

S?C'.10000 OOO'l 
OOO'lC020 0000 

000') 
00000000 

000,, 
OIJOO 
COO'l 
00!0 
00!0 

00000000 CO!O 
C'!IOOOHF 0054 

005' 
t'l5' 

, !3 ;g !3 '.1000'lo~c 0 c:o~ooo~· CO!~ 

69 H u 74 
78 65 c:o 65 

B H 6~ zo 
es !18 29 ~o 

zo !le 6~ ?O 
!~ !18 2 3 ?0 

44 4E 41 40 4~ co~s 

61 10 
64 Sii= 

SE 

H 7! 
!1 i;a 

~; 7! 
5'!' ;e 

0000 OOE! 

6: 6JI 4 3 
6'J ZC H 
611 59 74 
OOOOC'HC 
OOCl!O?l 7° 
000']009t• 
6C H 56 

t''360 
OOE1' 
COE" 
C'l71 
O'l!S 
00!9 
oon 
ooeo 
Cll91 

21 .?C ?~ 009" 
001~ 

C'lC~tt·'17• OOAC! 
ooooc~~,,. 0011: 
eC !11 t;~ O'l~? 

21 ZC ?~ C'l!t: 
t''lC7 

OJO'ltllOO C'lC7 
eoooc'l!o· ooc~ 
C'lOO,,'leJ• C'JC• 
COOOt'l:?? C~t~ 

t't23 
012? 
0123 

0001c"e' c12? 
0127 

0,,C,,O'lO'l 
C'lf''l 0000 

C'lCZ 
c 'le:: 
C'.10? 

6-JUN-1912 1s:13:01 vax-11 "•cro Y03-00 P•;• 1 
6-JUN-1982 1s:1z:56 ORAO:CCOURSEeSYSPRG.AME]MTCOMPl~E.(1) 

1 MYCDMPIME. OR 
z , 
4 
s 
6 
1 
! 

This proor•• runs th• co•p•tibility •ode proor•• 
RSXPROG.DAT, and responds to IDT inatructio"s by 
upd•tin9 the PC a"d continuing •••cution. 

Writt•" by Vik "uiznieks 

' IS ECO!I' 
10 
?1 Loc•l sy•bols 
1? ~SL • •xs3COOOOO 
11 CR_LI' • 32 
14 

02-APR-1912 

PSL to ent•r Co•D• Mode 
nor••l P4 for SQIO 

15 
B 
11 
1! 
19 
10 
21 
Z? 
23 
Z4 
H 

.PS!CT NONSHAltEO,.OATI PIC, NOUE o LCING 

fll• control block: need ch•nnel to file for SCRMPSC 
S!t,aa: .,,, fN"•<RSXPIOG.DAT>, FOP•<UFO>. FAC•<G!T, PUT> 

TT: 

&rou•ents to SCRMPSC 
.LONG 0 
.LONG 511 

Describe ter•i"•l for I/O to user 
.ASC?D /SYSSC~MMANO/ 

Z~ TTCHAN: .WORD 0 

start •t •dd,..ss 0 
only need one P•9• 

identify ter•i"al 

Messages ;enerated by co•p•tibity •ode h•ndler 
.ASCII /Co•patibility •ode ••ceptio"/ 

?' CC~P~!~ • • • COMP 
31 CTR: .L~NG STR_!NO - STR 
?2 .ADORES! STJ 
31 ST~: .ASCII /Value in RO • IXW (hex)/ 

!4 ST!' !NO: 
3~ CT~i: .L~NG syq2_E'fO - STJ2 
!5 .aocqess sr~2 
?T ST,Z: .ASCII /Value in Rt • IXW (h•x)/ 

?! SHZ i:-.o: 
!~ Fl,LEN: .LONG 0 
40 jUT: .LONG !U•F_!NO - BUFF 
41 .ADDRESS !UFF 
4! '!U•F: .SU! !O 
43 !1.: 11 F_ENO: 
44 
4~ 

46 NE''P'=: 
47 

Te~porary storage of updated PC 
.LONG 0 

4R • PSHT ce" PtC~ SHR, NOWRT, \.~NG 
41J 

51 
~7 

.! .. TRT. STIRT, A"() 

!stablish co"ditio" ha"dler 
SOCLC~H_S IOOR!S•~THAN0 9 TTPE•ft 
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Listing of MYCOMPAME.MAR Program (Page 2 of 3) 

(j 3 50 
Oo.!11 

0 3 50 
0046 

03 50 
0033 

03 5C 
0009 

OJ SO 
:>COO 

ooooooo~·GF 
50 SA 

0 3 50 
OOAS 

79 SC 
50 04 A& 

5T ;o 

Z! 5C 

tC u OZ 
Z5 

zo u oz 

E3 
31 

00 
04 
oz 

E~ 
31 

DO 
3C: 

B 
31 

Cl 
lZ 

co 

0013 
oou 
0019 
0019 
0019 
OOH 
003\ 
0034 
0034 
0034 
0041 
0044 
0041 
0041 
01)41 
0041 
OOH 
006! 
0011 
OOTt 
0071 
0071 
0079 
0011 
007& 
001& 
0013 
0083 
oon 
0013 
con 
0083 
0083 
0013 
oou 
OOA:> 
00!0 
00!0 
ooeo 
0097 
C:O!!A 
coo-; 
OOC! 
DOC! 
0104 
0107 
c 109 
012'!1 
0129 
0152 
01B 
015' 
015~ 

0159 
015' 
C15~ 
01!!' 

53 
54 
55 
56 
57 
5~ 
59 
60 
61 
62 
63 
64 
65 
66 
61 
6! 
69 
10 
'fl 
n 
n 
74 
TS 
16 
7T 
78 
n 
80 
n 
n 
ll 
94 
15 
es 
87 
n 
!9 
90 
91 
9Z 
1!13 
94 
95 
96 
97 
91! 

" 100 
101 
10 z 
101 
104 
10'$ 
106 
107 
101 
109 

9L9S ltO., 31 
HV ERROR 

6-JUN-1912 15:13:03 VAX-11 M•cro Y03-00 
6-JUN-191% 1s:1z:s6 DR&o:ccou1tsE.STSPltGoAM!ll 

Assign ch•nn•l to ter•in•l to co••unicat• 
JS: SISSIGN_S CHAN•TTCHAN., DEYNIM•TT 

ILU lt09 5t 
HV ERlllOR 

ODOR file eont8inino C~ 1•8ge 8S private section 
St: tOPEN ~19•SECFA8 

BLISS RO, lOS 
!RV !HOR 

Create virtual address SD•ee •nd ••D CM i••v• 
10s: tCltMPSC_s ?N101t•RINGE, FLIGS••SECSM_WRT, -

CHAN•SECFAl•PAISL_STY 
nu ao, zos 
H~ UROR 

Establish PSL and PC for co•p•tibility •ode i••o• 
zas: PUSHL ''SL : PSL predefined 

CLRL -CSP) ~ PC • 0 
R!I ; tFansf el" control to i••o• 
!l"Por occurred in 11ain part of 1111! 

ERROR: IEXIT_S COD!•RO 

Condition handler 

Co•o•tibility 11ode exception h•d to occur to o•t h•re 
•tTHANO:: 

1.0S: 

zos: 

sotow_s CHIN•TTCHAN, FUNC••tos_w~tT!VILK. Pl•COMP, -
P2•tCO"PL!N 9 P4••CR_Lf 

IJL!S ltO, 101 
uw en 

Display 
~OYL 

140Y?VL 
SFlO_S 
ILU 
HW 
SOUTPUT 
!UC 
"0YZVI. 
SFlO_S 
!UC 
I OUTPUT 
!UC 

contents of Pl soace are• ~r•oisters RO •nd Al) 
G•STSIGL_CMC"TX, R10 : base of CM context •rea 
CR10), RO : pick uo RO 
CTASTA•CTR, OUTLEN•FlOL!N., OUT8UF•OUT, Pl•RO 
RO, ZOS 
ERR 
CHlN•TTCHAN. LENGTH•FAOL!N, 8UFFER•9UFF 
RO, ERR 
4(R10), RO ; pick UD ~1 
CTASTR•CTRZ, OUTL!N•FAOLEN, OUTBUF•OUT. Pt•ltO 
RO, Ult 
CHAN•TTCHIN, LENGTH•FAOL!Ne SUF~!R•9UFF 
RO. ERlt 

Check for tOT (CM code 2) in CM context •r•• 
tM~l tZ, Zl(RtO) 
!NEOU ERtt ; if not, exit 

Update PC so don•t 1000 C?OT instruction uses Z bytes) 
&OOLZ tZ, 3ZCR10) 
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WRITING AN AME 

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

o~ccc1::1·:F n &A 

~,, • 
~? A 
!C. .. 
~<!> £ 

!JC~C'lOO F 
c~coc121· F 

6-JUN-1982 15:13:03 YAX-11 llllacro Y03-00 Page 3 
6-JUN•1982 15:12:56 DRAO:CCOUltSE.STSPctG.AM!lMTCOMPAME.Cl> 

r.~ CH!C 1 JI) •OVL ]2(1'10), N!WPC : .. ,,. to push 
0167 111 
c 167 112 lteturl'I control to co11patibUity ttode i1H;e 
OUT t1 ! after restoril'l9 registers RO-R6 

7:1 0167 114 fl40VQ CR10)+,RO 
7':' e 1.6& ltlli •OVO C•10)•,R2 
7"1 OH" 1H: llllOYO CR10)+,R4 
ti·) 011".l 11 T llllOYL (R10),R6 
c:: 01H 1H PUSHL tPSL 
0" CtH 119 •UStfL NEV PC 
O? one 120 •n 

0 l!O 121 
OU!> t:Z !rror in Handler or Non-IDT Co11patibility Node 
0180 12! i:Pct: sexn_s COOE•RO 
e189 \24 
e 189 us .!NO START 

Listing of MYCOMPAME.COM Procedure 

SI MTCDMPAMEeCDM 
SI 
st This co•111and .,,.·.,cedur• •••••bl•• and l ink1 a user 
st •ritten &ME Cat a base address of 641) 
SI 
S MlC,LlST ~TCOMPAME 
s LINl,MlP,FULL MTCOMPAME1STSSINPUT,OPTION 
USE•U10000 

... 
• 1 

Sample Run 

s RUN "YCO"PA"E 
Co•~•tibilitv aod• ••c•~tion 
Value in RO • OOO• <hex> 
Value in Rl • 000' <hex> 
Co•~•tibilit~ eod~ exce~tion 
Value in RO • OOOA <hex> 
Value in Rl • 0014 (hex> 
Co•~•~ibilitv eod• exce~~ion 
Value in RO • OOOA <hex> 
Value in R1 • 0014 <hex> 
• 

95 

on stack 

Exception 




