
EY-0019E-SG-OOO 1 

VAX/VMS 
System 

Programmer 

Student Guide 

Prepared by Educational Services 
of 

Digital Equipme·nt Corporction 



Copyright© 1982, Digital Equipment Corporation. 
All Rights Reserved. 

The reproduction of this material. in part or whole. is 
strictly prohibited. For copy information, contact the 
Educational Services Department. Digital Equipment 
Corporation, Bedford. Massachusetts 01730. 

Printed in U.S.A. 

The information in this document is subject to change 
without notice and should not be construed as a com­
mitment by Digital Equipment Corporation. Digital 
Equipment Corporation assumes no responsibility for 
any errors that may appear in this document. 

The software described in this document is furnished 
under a license and may not be used or copied except 
in accordance with the terms of such license. 

Digital Equipment Corporation assumes no responsibility 
for the use or reliability of its software on equipment 
that is not supplied by Digital. 

The following are trademarks of Digital Equipment Corporation. 
Maynard, Massachusetts: 

DIGITAL DECsvstem·10 MASSBUS 
DEC DECSYSTEM-20 OMNIBUS 
POP DIBOL OS/8 
DECUS EDUSYSTEM RSTS 
UNIBUS VAX RSX 

VMS IAS 



STUDENT GUIDE 





STUDENT GUIDE 

COURSE DESCRIPTION 

This course is designed for specialists who will be doing 
~onsulting work on VAX/VMS at an advanced level. ~t provides 
stuoents with considerable laboratory time to practice writing 
system-level code that will interface to the operating system. 

This course is a 'how to' course. To illustrate system-level 
code, and to provide an opportunity to practice writing such code, 

. the follo~ing topics will be discussed: 

• General considerations for writing system-level code 

• Adding a system ~ervice 

• Writing a command language interpreter (CL!) 

• Writing a symbiont (spooler) 

• Writing an application migration executive (AME) 

PREREQUISITES 

Fluency in the VAX-11 MACRO language, and successful 
completion of the VAX/VMS Internals/Data Structures course. 
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STUDENT GUIDE 

COURSE GOALS 

• Identify restrictions imposed on system-level code, and which 
VMS features have access mode characteristics. 

• Explain the organization of VMS source code, how to call 
commonly used system routines from a program, and how to work 
generally with the VMS source kit. 

• Given a task involving writing privileged code, select the 
appropriate technique(s) to use to solve the problem from the 
following list, and implement the solution: 

Procedure called in kernel. mode ($CMK~NL) 

Adding a system service (privileged shareable image) 

Placing code in system buffer shared by all users 

Using special kernel ASTs to access process context 

• Siven a task involving changing a user's interface to the 
operating system, determine when it is appropriate to write 
the following types of privileged code, ·and implement the 
solution: 

Symbiont (and other communication with the job controller) 

Command language interpreter (CLI) 

Compatibility mode operating system emulator (AME) 

NON-GOALS 

• Writing device drivers 

• Writing ancillary control processors (ACPs) 
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STUDENT GUIDE 

RESOURCES 

• VAX-11 PATCH Utility Reference Manual 

In addition, the following material should be available for 
your reference: 

• VAX/VMS I:bcumentation Set 

• VAX/VMS Internals and Data Structures 

• VAX/VMS Ha rd ware I Handbook 

• VAX/VMS Architecture Handbook 

• VAX/VMS Microfiche and Projector 

• (Optional) VAX/VMS Source Kit 

• VAX-11 Programming Card 
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COURSE ORGANIZATION 

This course is presented in a lecture/lab format. The 
instructor will reference the materials in this course handout. 
~ectures may consist of instructor presentation, class 
discussions, or directed individual study. The lab time will be 
used for demonstrations by the instructor, hands-on experience for 
the student's, and the working of exercises and tests. 

The course material is structured within modules. Each 
module is a unique lesson on one or more of the skills required to 
write a particular type of system program. In many cases, 
existing system programs are studied as a basis for writing new or 
altered versions of those programs. 

A module consists of: 

• An introduction describing the purpose of the lesson .. 

• At least one objective which states what you will know or be 
able to do when you complete the module. 

• Additional resources that provide supplementary reading and/or 
reference material for the module. 

• The module text consists of examples, reference notes, and 
copies of any visuals used by the instructor. In terminal 
printouts, user input is underlined. 

• A module test, which may be paper-and-pencil, lab-oriented, or 
both. By comparing your responses with the answers supplied, 
you can determine whether or not you have met the objective(s) 
of the module. If you cannot pass the test, you should 
consult with your instructor for additional help. 
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COURSE MAP 

The course map shows the relationship among the various 
~od~les. Those modules having arrows leading into other modules 
are defined as prerequisites for that module. You should complete 
all the prerequisites for a module before you begin studying its 
material. 

TK~214 
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WRITING PRIVILEGED CODE 

INTRODUCTION 

There are two types of software programmers, application 
programmers and system programmers. They produce two types of 
programs, application programs and system programs. System 
programs are intended to help programmers write application 
programs that solve user problems. This course focuses.on writing 
system programs. 

When writing system programs, there are two general approaches 
that can be taken. The programmer can either write a program that 
solves a particular problem without altering the operating system, 
or the programmer can try to interface with (or modify) existing 
operating system components. In either case, the system 
programmer has to write privileged code. 

When trying to solve individual problems, the system programmer 
may often: 

• Write a procedure that will be called in kernel mode (using 
$CMKRNL) 

., Add a system service· (privileged shareable image) 

• Place code in a system buffer that can b~ accessed (shared) by 
many users 

• Use special kernel ASTs to access process context 

Examples of operating system components that can be modified or 
replaced include a symbiont, command language interpreter, and 
compatibility mode operating system emulator (or application 
migration executive, AME). 

One of the most important issues in writing privileged code is 
synchronization. System programs must observe various conventions 
to synchronize access to data, and to prevent events from 
occurring at inopportune times. It is important to synchronize 
access to data so that shared data structures are protected from 
being modified simultaneously by several· routines. It is equally 
important that some sequences of instructions be allowed to 
execute without interruption. 
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WRITING PRIVILEGED CODE 

Special interrupt priority values (IPLs) can be used to block 
interrupts from being serviced during the execution of critical 
code paths. Care must be taken, however, to minimize the use of 
the?e special values so that the reporting and handling of 
important system events.can still take place. 

This module will focus on synchronization issues for system 
programs. It will also discuss the following topics related to 
writing privileged code: 

• Restrictions placed on privileged code 
• Techniques used for writing privileged code 
• VMS features having access mode characteristics 
• Commonly used system routines 
• Commonly used system macros 
• Commonly referenced system locations 
• Development too~s available for writing system program.s 

The other modules in this course will build on the concepts 
presented here. They will be used to demonstrate applications of 
the rules and principles presented in various areas relat~d to 
system programming. 

OBJECTIVES 

• Identify restrictions imposed on system-level code 

• Identify VMS features that have the characteristic of access 
mode 

• Explain the organization of the VMS source code and source kit 

• Explain how to reference commonly used system routines and 
system macros 
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RESOURCES 

• VAX/VMS Internals and Data Structures 

• VAX Source Code Listings 

• VAX/VMS Guide to Writing Device Drivers {for DELTA) 

• .VAX/V~S System Dump Analyzer Reference Manual (for SDA) 

• VAX-11 PATCH Utility Reference· Manual 
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WRITING PRIVILEGED CODE 

Scope of System Programming 

• Operating system exists to serve application programs and 
users 

-• _Application programming utilizes the existing operating system 

• System programming modifies or extends the existing operating 
system to better serve the application programs and users 

APPLICATION SYSTEM 
<~~--~-~-----~~----~~~~-------~----~~--~-~-~~--~-~> 

Utilize the 
existing 
operating 
system 

- Application 
programming 
in VAX/VMS 

- Tune the 
existing 
operating 
system 

Alter the 
existing 
operating 
system 

- Place code 
in buffe-r in 
non-paged pool 

- User written 
system service 

- Add command 
language 
interpreter 

- Add symbiont 

- Add application 
migration 
executive 
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Write a new 
operating 
system 

- VAX/xyz 
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WRITING PRIVILEGED CODE 

System Programming 

vs. 

Application Programming 

• System programs are intended to help programmers 
application programs 

write 

• System programs possess a degree of generality not found in 
typical application programs 

• System programs are very concerned with system and user data 
security, as .well as r~covery from all possible error 
conditions 

• Application programs are first and foremost problem solvers 

• For application programs, system programs are a means to an 
end 
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WRITING PRIVILEGED CODE 

Approaches to System Programming 

• Individual problem solving 

With procedure called in kernel mode ($CMKRNL) 

Adding a system service (privileged shareable image) 

Placing code in system buffer shared by all users 

Using special kernel ASTs to access process context 

• Changing operating system component: 

Writing a symbiont (or other communication with Job 
Controller) 

Writing a command language interpreter 

Writing a compatibility mode operating system emulator 
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WRITING PRIVILEGED CODE 

Organization of VMS Source Code 

• System map 

SYSSSYSTEM:SYS.MAP 

Roadmap to source code 

• .Microfiche 

Source code listings 

Use index card to locate source code modules 

•· Source kit 

Source code files 

Requires separate license 

Organized by system component 

[COMPONENT! 

I I I I 
[.COM] [.LIS] [.OBJ} (.SRC] 

COMMAND EMPTY ON EMPTY ON SOURCE 
PROCEDURES SOURCE KIT SOURCE KIT CODE 

TK-9187 
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System Pr·ogramming Tools 

• Program Development Tools 

Powerful instruction set 

System routines 

System macros 

System symbols 

• Debugging Tools 

System Dump Analyzer (SDA) 

DELTA debugger 

PATCH utility 

Console command language 

MONITOR 

• Programming Aids 

System map 

System symbol table 

System macro library 

System examples directory 
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Frequently Used Instructions 

Queue Instructions 

INS.QUE 
REM QUE 

Insert entry in. queue 
Remove entry from queue 

Procedure Call and Return 
Instructions 

CHMx 
REI 

CALLx 
RET 

Change mode 
Return from exception 
or interrupt 
Call procedure 
Return from procedure 

Subroutine Call and Return 
Instructions 

JSB 
BSB 
RSB 

Jump to subroutine 
Branch to subroutine 
Return from subroutine 

Pr iv il eg ed Pro c es so r Reg i st er 
Control Instructions 

SVPCTX Save process context 

LDPCTX Load process context 

MTPR Move to processor 
register 

MFPR Move from processor 
register 
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Address Manipo Instructions 

MOVAx 
PUSHAx 

Move address. 
Push address on stack 

General Register Manipulation 
Instructions 

PUSHL 
PUS HR 
POPR 
MOVPSL 
BISPSW 
BICPSW 

Push longword 
Push register (s) 
Pop register ( s) 
Move from PSL 
Set bit(S) in PSW 
Clear bit(s) in PSW 

Unconditional Branch and Jump 
Instructions 

BRx 
JMP 

Branch 
Jump 

Loop and Case Instructions 

AC Bx 

AOBLEQ 

AOBLSS 

SOBGEQ 

SOBGTR 

Add, compare, and 
branch 
Add one and branch 
if LEQ 
Add one and branch 
if LT 
Subtract one and 
branch if GEQ 
Subtract one and 
branch if GT 

CASE Case using operand 



WRITING PRIVILEGED CODE 

Commonly Used System ~acros 

• Defined in SYS$LIBRARY:LIB.MLB 

Can list/extract macros using LIBRARY command 

Must assemble programs with this library 

$ MACRO program+SYS$LIBRARY:LIB/LIBRARY 

• IPL control macros: 

SETIPL [IPL] {default = t3l) 

DSBINT [IPL, DST] {default=. t31, stack) 

ENB INT (SRC] . {default = stack) 

SOFTINT IPL 

• Address probing macros: 

Arguments are SIZE, ADDRESS, DESTINATION, MODE 

IFRD 

IFNORD 

IFWRT 

IFNOWRT 

• Privilege checking macros: 

Arguments are PRIV, DEST, PCBREG 

IF PR IV 

IFNPRIV 
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• Others: 

ASSUME 

BUG CHECK 

RPTEVT 

FORK 

WRITING PRIVILEGED CODE 

(Tests assumptions at assembly time) 

(Hal ts system) 

(Report system event) 

(Create fork process) 
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Commonly Used Definition Macros 

• Data Structure Formats ($xyzDEF) 

$PCBDEF 

SJIBDEF 

$IRPDEF 

$TQEDEF 

$PHODEF 

• Constants 

$IPLDEF 

SSS DEF 

$PRDEF 

$IODEF 

SDYNDEF 

• Symbol Definitions 

$DEFINI 

$DEF 

$DEFEND 

$VI ELD 
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Commonly Used System Routines 

• To access from a program: 

JSB G ... routine 

Must link program with system symbol table 

$ LINK program,SYS~SYSTEM:SYSoSTB/SELECTIVE 

Must relink program with each major release of VMS 

• To find inputs/outputs/side effects 

Look in system map for defining module 

Find module on fiche, read comments, check code 

Examine modules that call routine 

• Obtaining/Releasing pool space 

EXESALONONPAGED 

EXE$ALLOCxyz 

EXE$DEANONPAGED 

• Obtaining/Releasing mutex 

SCH$LOCKR 

SCHSLOCKW 

SCHSUNLOCK 

• Handling event flags 

SCHSCLREF 

SCH$POSTEF 
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• Others 

SCH$QAST {queue AST to process) 

EXE$SNGLEQUOTA (check si~gle quota) 

EXESBUFFRQUOTA (check buffered byte count quota) 

EXESNAMPID (convert process name to PID) 
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WRITING PRIVILEGED CODE 

Li sting 1-1: 
2) 

Sample System Routine (EXESALONONPAGED) (Page· 1 of 

•ElllCU&'-C 
VOl-001 

ous 

51 Ofi 
51 OfB 

Jll5 
51 oooaouo '' 

1Z 
oooa°CJll 51 

4& 
sz oooo•ois 

10 
50 01 

n oooo•t11 
11 

51 OOOO"C:Jll 
u 

5Z 0000°0F 
04 

so 01 

01DI 
I! 50 

53 OOOO"CJll 

SD 

01 so 

oooo•tJ11 01 
0111' 

- OfNAMtC ~E~Olf ILLQC&TtON 
&LLDCITE NON~IGED DTMl•IC ~l!MOIT 

ZT-&,l-191Z 01:•0:0• vax-11 ••cro V03-00 P•9 
Z4-&,1-l91Z tS:4T:Z6 _01so:tSTS.SICJMEMOITILC.•••i1 

OIUCf 
0019 
oa.n 
0019 
oon 
oon 
0019 
0019 
00&9 
oon 
00&9 
006' 
OOH 
00&9 
OOH 
OOH 
00&9 
oou 
0019 
oon 
000 
0019 
OOH 

U OOH 
ouc 

co ouc 
C.l OUll 
13 0012 
01 0014 
111 OOH 
01 OOIO 
1111 OOCl 
OF! 00(4 
10 OOC9 
oo ooca 
05 OOC! 

OOCJll 
01 OOCJll 
1A 0004 
01 0006 
lJll 0001 
011 0000 
10 OOl!Z 
00 OOE4 
n oon 

OOH 
JO 00!1 
El OOH 
!E OOE! 

00113 
10 00119 

OOf'I 
n oo~! 
OS 0101 

OIOZ 
CS 010Z 
30 0107 

326 
:UT ;• 

.. snn 

3%1 El!SILONON,IGED - ALLOCATE NON,IGEO DYNAMIC llll!MORT 
329 
330 THIS IOUTtNI! IS CALLED TO 1LLOC1T! A ILDCl OF Ml!MOIT JlllOM THE NONPIGED POOLo 
JJ1 If THE ILOCl ts THE SUE SIZE as AN ua PICUT, AN ATTEMPT IS 111&0! TO &LL0-
33Z CITE IT lllOM THE LODllSIDE LIST. 
333 
334 IMPUTS: 
335 
336 11.• Sttl OP ILOCl llQUillD tN ITT!Se 
337 
311 OUTPUTS: 
339 
140 10 • LQV IIT CLEAi tP •EMOIT IS ~OT AYl?LAIL!o 
341 
34Z 10 • LOW StT SIT tf' MIMGIT 1LLOC1TID WtTN: 
143 
J44 11 • SIZE OP 1LLOC1TED ILOCl. 
345 IZ • IODll!SS OP ALLOCATED SLOClo 
346 :-
J4T 
141 
JO 
150 
351 
352 
353 
354 
355 
3'6 
35T 
351 
3'4' 
160 
361 
JU 
363 
364 
365 
366 
361 
361 
369 
3TO 
37t 
3TZ 
3Tl 
3T4 
315 
376 
JTT 
311 
119 
3IO 
311 
llZ 

.!NAIL LSI 
ZOOS: .. V ZU : UU 11.LOCATtDllfl llQUUT 
EJ!SALONOMPlGED:~ ;ALLOCITI NONPIGID •fMOIT 

L1STC"1:: 

va1: 

AODL t~ASleRt ;IQUND SIZE UP TD NEXT IOUNOIT 
l?CL tJlllSlell ;TRUNCATE StZl llCl TO NULTI,LE 
llQL ZOOS ;t, EGL IAD ALLOCATION REQUEST 
C•PL t<?IPtC.LENGTM+MlSl>,<•t<•&S&>>wlt ;stZI Gll1Tll THAN IIP ? 
ILSSU LIP ;IP LSSUe fES 
CM~t. Ito v•tOCSGL_tlPNt• :IS TM! ILOC~ TOO SMALL? 
ILSSU SIP :T!So TIT SMALL 'ACl!TS 
llNGUE av•tQCSGL.tl,,L.IZ :•t•OYE PtlST ,.CllT flO~ LOOl ASIDE L 
IVS LISTCHK :I' VS EMPTY LIST 
•OYL tSSS.NOIMALelO :SIT SUCCISS~UL CUMPL!TtO• 
ISi 

Clllt't. 
IGTIU 
CJtt't. 
11.SSU 
HMOUE 
SYS 
lllOVL 
us 

ISIV 
ILU 
lllOYll 
OSIINT 
ISH 
!MltNT 
auc 
UI 

w•tOCSGL_Ll,MtNel1 ., .. 
w•tOCSGL.Ll,Sttlell .... 
aw•tacsGL.LR,PL,IZ 
LISTCHtt 
nss.Na1•at..ao 

UUUTINO,OOt. 
IOeEl!tALQNCNPIGED 
w•EJ!tGL_NON,AGEOel3 
(13)+ 
UUlt.LOCITE 

HeUT!NOCHl 

St?! L!SS THIM LI~ •tM?MUN 7 
tfll !;TIU. ns 
St%! Gl!ITEI TMIN LI' 1 
Ill LSsu. T!S 
l!"OYE JlltlST 'ICElT ~10" LIP LIST 
IJB YSe !,.t'TT LIS 

ITT!,.,T TO EXTEND ,oat. 
ll!TIV LISTS IJB SD•ETMtMG EXTENDED 
GET IOOIESS OP MOMP&G!O •E•OIT LISTMI 
OtSAlt.! tNT!llU,TS 
ALLOCATE ILOCl 
ENISLE INTEllU,TS 
U IF fULUIE 

UTINDCHl: CMECl JllOI 'OOL EXTENSION 
SIT ~LIG 1101 EXTENSION 
lTTE,.,T TO !JTENO '0DL 

US1. 
UIW 

e1.w•WMGIGL_N,IGMflT 
EJUUTENO,ODL 
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Listing 1-1: 
2) 

Sample System Roqtine (EXE$ALONONPAGED) (Page 2 of 

OITll..C: • OTNA•tC: •t•OIT ALLQCATlDM ZT-&Pl-UIZ OlU0:09 Yll-11 •acre YOl-00 '•9• 
-001 lLLDClTE NQMPIGED DTN&MtC •EMOIT 24-APt-lHZ 15U7:Z6 _011o:CSTS.SIC~•e•o1T&LC.•&t;1 

'" so El 010& 313 IUS IOe!ll9lLQMOMPIC!D i&MD IE,llT lLLDClTtOM lTT!RPT 
OS 0100 314 ISi 

OlOI! JU 
ooao•cf S1 01 010! 316 SIP: Cl"L lt,V•tDCICL_SIPSltE CMECI POI PlT tM SRALL PICKETS 

O! u 0113 ,.., ICTIU YU •UST USE YlllllL! 'OOL 
ous 311 CJllPL 11,v•tDCSCL_SIPMtM CMICl POI LDWll IOUNO 
01.U Jl't ILSSU Yll •UST USE YlttllL! POOL 

sz oooo•ap OP 0115 3'0 tE•QUI! av•tOCSCL_SIPPL,12 tlJllOYI PtlST PlC!IT PIOJll SIP LIST 
c:c: 10 01U Jn IYS LlSTCMl tf YSe EJllPTT LIST 

50 01 DO ouc 3'1 •OYL ISSl_MOIMILe IO 
H OUP 393 ISi 

0110 3'4 
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Commonly Referenced System Symbols 

• Many symbols defined in modules SYSCOMMON and SYSPARAM 

• If reference in program, need to link with system symbol table 
-

• Precede symbol names in program with GA 

Symbols used by most components in executive (EXES ••• ) 

EXE$GL SITESPEC Can be used for any purpose you choose 

EXE$GL ABSTIM System absolute time, in seconds 

EXESGQ_SYSTIME System absolute time, in nanoseconds 

EXE$GL NONPAGED+4 Address of first free block of nonpaged pool 

EXE$GL PAGED Address of first free block of paged pool 

EXE$GL SCB Virtual address of system control block 

EXESGL_TQFL Forward 1 ink to timer queue elements 

Control region (Pl space) locations (CTL$.Q.) 

CTLSGL PHD Base of window to process header 

I/O data base symbols (IOCS ••• ) 

IOCSGL IRPBL 

IOC$GL MUTEX 

Backward link to last used I/O request packet 

I/O data base mutex 

Memory management symbols (MMGS ••• ) 

MMGSGL SBR System page table base register 

MMGSGL SPTBASE Base address of system page table (virtual) 

1-20 



WRITING PRIVILEGED CODE 

Scheduler data base symbols (SCH$ ••• ) 

SCH$G8 PRI Software priority of CURRENT process 

SCHSGL CURPCB CURRENT process PCB address 

SCH$GL PCBVEC Base of address of PCB vector table 
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Commonly Used System Programming Techniques 

Calling procedures in kernel mode 

Requires process context 

Could be used to implement system service 

Place code in buffer from non-paged pool 

Process context not required 

Code could .be invoked ~y TQE 

Accessible to all processes at same virtual address 

Code must be position-independent (PIC) 

• Build AST control block and queue to another process 

To gain access to another process's context 

AST code often part of AST control block 

Frequently queues AST back to original process when done 

For example, SGETJPI 

• Write program that gets mapped into a process's address space 

Alternatives to VMS supplied components (for example): 

• Command language interpreter (Pl space) 

• Application migration executive (P0 space) 

• Write program that runs as separate process 

For example, symbionts 
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Considerations in Writing System Programs 

• Addressing reg ion implications 

Process or system wide access 

Speed (S0 address translation faster) 

Paged or non-paged pool {if in system space) 

• Calling sequence 

JSB/RSB faster than CALL/RET 

No need to worry about stack with CALL/RET 

Need to explicitly save/restore registers with JSB/RSB 

• VMS features having access mode implications 

Logical names 

I/O channels 

Mailboxes 

Pages of memory 

• Dat~ structures 

• Virtual address space 

Condition handling routines 

Exit handling routines 

ASTs 

Timer requests 
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DO's in System Programming 

• Run in privileged access mode (typically kernel) 

·e - Write code that is r~-entrant 

• Write code that is position independent 

• Check appropriate assumptions about user 

Privileges 

Quotas 

Access to buffer• 

• Ensure process not deleted at inopportune times (elevate IPL 
to 2) 

While have mutex 

While have buffer from non-paged pool 

• Check for and respond to all possible error conditions 

Unlink data structures from queues 

Deallocate buffers previously allocated 

Restore modified fields in other data structures 

• Always be concerned about synchronization problems 

When accessing data structure 

When altering IPL 

When testing specific locations for values 

• Always RAISE IPL to synchronize access to data structures or 
to report system events 

• Generally exit a routine at the same IPL at which it was 
entered 
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DONT's in System Programming 

• Avoid exceptions in executive and kernel mode 

Last chance handler for kernel mode issues fatal BUG CHECK 

Unhandled executive mode exceptions result in process 
deletion 

• Only call system services at IPL=0 

Most system services raise and lower IPL (back to 0) 

• REI to higher IPL will cause 
exception 

•, Use $service macros, not CALLx G ... EXE$serv ice 

reserved operand 

• Services that place a process in wait state make 
assumptions about state of stack (antj update return PC) 

• Cannot take page faults above IPL 2 

Take care to lock code in working set 

• Don't overuse limited system resources 

Memory 

• Don't assume anything about current process 

P0, Pl address space 

Access PHD through Pl pointer 

• Don't do anything in a privileged mode that can be done in a 
less privileged mode 

• Don't stay at an elevated IPL longer than absolutely necessary 
for synchronization 
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Sample System Programs 

• MAKETQE 

.~ Allocates two blocks from non-paged pool 

Places code to execute periodically in first block 

Makes second block TQE that invokes code in first block 

Records address of TQE block in site-specific longword 

After program run, user can log out 

•· Code will still be executed periodically 

• No process overhead involved 

• Independent of CURRENT process 

TOE 
EXESG 1-SITESPEC:: --

CODE -- PC 
BLOCK 

REPEAT 
REQUES1i 

DELTA 
TtME 

TK-9188 

• STOPTQE 

Removes TQE from queue 

Deallocates TQE and code block 

Clears site-specific longword 
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Listing 1-2: MAKETQE Example {Page 1 of 3) 

Inserts TQI into tl••r •u•u• 14-MAT-ltlZ l6:z1:sz Yll-11 Macro YOl-00 Pat• 1 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
oooa 
0000 
0000 
0000 
0000 

oooooooc 0000 
Q 00 00011 0000 

0000 
0000 

00000000 
000114%1.0 0000 
00000000 0004 

0009 
0001 
0001 
0001 
OOOI 
0008 
oooa 
0008 
0009 

oooooooP•,, C6 oooa 
000! 
000! °' 000! 
0001' 
00°' 

00000000 aoois 
0013 

00000009 0013 
oou 
0013 
oou 

00000000 
0000 0000 

oooz 

2T-M&•-lt1Z 16:50:53 waa~:CRUtZ•1ECS.STSPIG.P•tYCODElMl(1) 

1 
2 

.TtTL! 
elDlNT 

MAlETQE -- Inserts TQI int• ti••r •u.ue 
/'IOI' 

J :•• 
4 
s HSTIACT: 

• 1 
I 

' 
Thi• pre9ra• places a s•t••ftt of cede int• n•n••••d peel, 
and then ••tabll•h•• a TQ! •ftich ln•ek•• that routine 
ewery tenth of a second. 

10 
SIDI !Pff!CTS: u 

u 
u 
14 

Noft-••t•d P••l 1• used to hold th• TQE, and th• cede that 
osocutes. 

u 
u 
1T 
11 

PIGCHJUllH: 

lt 
%0 :--
%1 • 
Z2 
u 
H 
ZS 

Ytk ltutznteks 

!sternal SY9b•l• 
UPt.Dl!fl 
STQEDlfS 

26 Local sy•b•l• 
ZT ~OOH• U 
21 DTw_e_~,_TtPE • 1%0 
n: 
!O 
J1 
lZ DILTU 
33 
34 

Local stor•t• 
.PSECT NOMSHll!a_aaT& 
.LONG lOOOO•tOO 
.LOMG 0 

IPt. definition• 
TOI definitions 

size of header 
•Y block type 

delta reo••t ti•• 
of .1 seconds 

lS 
36 
lT 

Thts is th• code th•t eaecut•• •••'"Y .1 seconds in r••oonse to 
the TQI. The ti••r interruot ••,...,ice routift• transfers control 
to the code •ith a JSI instruction at IP~t_Tl~ll CT>. Mote that 

ll ,. the code •ust bo 'IC Coos1t1on indeoeftdont> since it is beln9 CDPt!D 
to tho syst•• buffer (and ea.cutes at arbitrary syst•• addres•••>· 

40. : 
41 ca,,_snn: 
42 
43 tMCL au~OAT! 
44 
4'S 
46 ltSI 
41 
41 
49 U'OlT!: .LOMG 0 
50 
51 ca,,_L!M •• - COPT_STllT 
52 • 
SJ Pro9r•• entry oetnt 
54 
SS .,SECT CODI 'IC, SHI, MOWIT 
56 STAIT: .wa10 0 
ST tClltKIML_S IOUTUt•lOS 

1-27 

start of code to b• 
cooi•d into pool 
This is •hero th• 
routine could do 
useful oortc 
returft control to 
ti••r interrvot 
serwice routin• 
•111 hold addr••• of 
location to be incr•••nted 
size of cooied ~•d• 

ftull entry •ask 
enter korft•l •ode 



"HETQ! 
YOl 

WRITING PRIVILEGED CODE 

Listing 1-2: MAKETQE Example (Page 2 of 3} 

OOOGOOOO"'!Df 
OI 

so 00000000 .. ., 

51 17 

ooaooooo•t,-

Q4J 50 

SO OOOO"lf 

OOOOOOOP~!fB 5Z 
IZ 

IZ 51 
IZ 11 IP 

52 
00000001 ·!111 QB 

00000000·" 
13 50 

50 u 
50 oc 

OOOOOOOO"'Gf 

04 

OOJC 

D5 
u 
DO 
04 

00 

u 

lC 
04 
DO 
TC 

llO 

" 
DD 
ZS 

16 
n 
DO 

CZ 
16 

0011 
001Z 
oou 
0014 
0014 
oou 
001( 
oou 
0024 
0024 
0024 
0024 
00%4 
0024 
0024 
0024 
0024 
0024 
OoZ4 
0024 
0024 
OOZ4 
0024 
ODZ4 
0024 
0021 
OOZA 
0030 
0030 
0030 
0030 
0030 
0033 
0036 
0031 
003C 
0043 
0045 
0045 
0041 
004C 
004C 
004E 
0056 
0056 
0056 
0056 
0056 
0056 
0056 
0056 
0056 
005C 
005-' 
006Z 
006Z 
0065 

51 ,, 
60 
61 
62 
u 
64 

" 66 
6T 
61 
69 
TO 
71 
n 
n 
T4 
15 
1' 
TT 
n .,, 
IO 
11 
u 
13 
14 
n 
16 
IT .. ., 
90 ,,, 
n 

" ,. 
" " ,., 
" " too 

101 
10Z 
103 
104 
105 
106 
UT 
101 
109 
110 
111 
uz 
113 
114 

us: 

us: 

Ult: 

14-•n .... uaz 16:Za:3z vax-11 "•cro YG3-oo 
ZT-M&t-1911 16:50:53 WOll:t•UilNIElS.STSPIG.PIIVC 

HY 

oMOIO 
.EMAIL 
TSTI.. 
HQLU 
MGYL 
HT 

•"<IZ, Uti 14, lt5> 
LS& 
G•EXESGL_StT!SP!C 
us 
ass1_tnao1,1a 

all done 

save re9isters used 
eRable local sy•bol bloc• 
if in u••• error 

Allocate pool to hold code. Code •ust b• placed in syst•• 
space so t~at it can •••cut• in ANT pr•c••• conteat. HEAOEI ••tra 
bytoe •ill b• allocated for a he•d•r (since th• code block ••Y 
lator be dal•t•d by r~nnln9 •ro9ra• STOPTQE). Th• •ro9rae •ill 
u•• th• fir't eord ift the third lont••rd to store th• •iz• of 
the block. N•r••lly the systo• u••• the fir•t t•• lont•erds 
f•r for•ard and back•ard links. ln this ca••9 tho first 
lont•ord •ill bo incroeent•d ••c~ ti•• tho routin• spocified 
b~ tho TQI ••ecut••• Tho second lon1••rd •111 not bo u••de 
Neto that IPL to rais•d to tPLl_lSTOIL befor• tho block of peel 
is allocatede This 1• don• •• t~at th• process can not be 
dolotod ohile it has tho addross of th• block in a re91ster 
<and no othor Pocord o.f tho block 1• ••intainod elsoohore in 
tlto syste•>• 

"an. 
S!T?PL 
JSI 

•CDPf_L!H+MIADElvRl 
ttPLS_ASTOEL 
,.!XISALONONPAGEO 

stzo of pool neodod 
so process net deleted 
allocate pool 

The abowo ~outin• dostroys RO-tJ. and Poturns in RZ tho 
address of the allocated block of pool. 

ILU 
SE Tl PL 
"OYZVL 
HT 
"O'ft. 
cua 

~USML 

"O'fC3 

.a.zos 
H 
asss_tNSll'"!"oPIO 

UeUPOlTE 
CUh 

U,(IZ)+ 
tOTN_C_•T-TTP!,CRZ)+ 

u 
ICD,T.L!N.CDPT_STA•T,(RZ) 

proceed if no error 
loeer IPL before ••itift9 
indiczt• OPPOf" 
retuPft error code 
sawe address of block 
cl••F location to be vod 
point RZ te lrd lon9•ord 
fill iA size f iold 
fill in tY•• field aftd 
point RZ to start of cod 
•••• addr••• of code 
cooy cod• to buffer 
NOT! ~ •0-15 altered 

Allocate a TQ!. Note that the routine allocates th• TQE at 
IPLS.STMCM. but returns COfttrol at IPLS_ASTDEL (so process 
cannot be doleted before it can deallocate pool vsed for TQE). 
Tho routine destroys RO•l4, and rotvrfts the address of th• TQ! 
block in •z .. 
JSI 
ILSS 
•an. 

SUIL 
JSI 

G•U!ULLDCTQE 
R0t4H 
<S,,+,RO 

tNUO!leltO 
G•!lESO!lNONPAG!D 

1-28 

allocate TQE block 
contiftu• if no erPor 
el••• got cod• address 
aftd clean VD stack 
accouftt for header 
deallocate code block 
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WRITING PRIVILEGED CODE 

Listing 1-2: MAKETQE Example (Page 3 of 3) 

~ Inserts TQI into ti••r QU4"1• 14-"AT-1,IZ 1•:21:32 YlX-11 M•cr• Y03-t0 '•9• 3 

oooo·aF 
l3 

OI U 

00000000•1is 
oc u ll 

5Z 

JC 
11 

90 

TO 
DO 

DO 

50 oooooooo•;p TO 
55 52 00 

oooooooa•;p 16 
so aaao·aF lC 

04 

00000001 

0061 
0010 
0012 
oon 
0012 
0012 
0012 
0012 
0012 
oon 
OOTZ 
OOTZ 
0012 
OOTZ 
0012 
0016 
0016 
0011 
oou 
0012 
0019 
0019 
0019 
0019 
0019 
0019 
0090 
0097 
009& 
0010 
0015 
OOH 
0019 
0019 
0019 
0019 
0019 
OOH 
0019 
OOl't 
0019 
OOH 
OOl't 
aoao 
ooao 
ooao 
ooao 

115 
116 
UT 
111 
119 
uo 
U1 
uz 
Ul 
1%4 
125 
U6 
UT 
129 
1Z9 
no 
1!1 
uz 
133 
134 
135 
136 
UT 
131 
139 
140 
141 
14% 
143 
144 
145 
146 
147 
141 
149 
150 
151 
152 
153 
154 
155 
156 
UT 
151 
1.59 
160 
U1 

40S: 

z1-"11-1,1z 16150:53 va11:t•Ut%MlllS.STS'l'·'•lYCOD!l••<l> 

"OY%VL tSSl_MOSLDT,10 
... 501 

: return error c•d• 
: •nd ••it-

Initialize TQ! and insert TQI int• queue (using syst•• routino). 
The reutin• ••P•cts tho TQE address in 15. lt copies tho 
duo ti•• into tho TQle •nd insorts the TQE in tho ...,•u• at 
tho appropri•t• o•int. Since tho current ti•• ls oassod 
Cin 10 and 11) as tho duo ti••• tho TQI should be olac•d 
•t tho ho•d of tho quouo, and doliwored after tho neat 
ti•er lntorruot. 

Tho address of the TQI ls also stor•d in a glob•l location 
in th• oaecutivo rosorwed fer sit•-•••cific·u••• 

tTQlte_ss11,T,TQEll_IQTT,E<IZ) 

OELTleTO!IQ_OELTl(IZ) 
CSP)•eTO!tL_,,cc1z> 

12,G•tJIS'L-StTESP!C 

indicate syst.. sub. 
•nd reoo•t request 
set reoe•t ti• .... 1 ••c 
st•rtin9 address of code: 
als• cleans u• stack 
s•w• TQE •ddr••• for 
orotr•• th•t. •ill · 
canc•l TQ! r•Quest 

ASSUME IPLS_STMCH IQ IP~S-Tt"et 
LQCl_ST UT: 

SfTtPL 
lllOYQ 
lllOYI. 
JSI 
lllOYtVI. 
S!TtPI. 
HT 
.QSllL 

SYNCH 
;•!X!t~Q-STSTIME.•O 
12.as 
;•uutMSTI,.Q 
uss_No11uL,ao 
IO 

LSI 

accossin9 syst•• dat• b••• 
9ot curr•nt ab9. ti•• 
cooy TQ! addr••• for 
Queuin9 routine 
sot success status 
loeer IPL 
all d•n• 
disable local sy•b•l block 

IY placin9 the STNCH label after th• cedo that 11Ust •••cute 
at t'l.S_STNCH• the pa90 •ith the S!Tt1't. SlMCH instructioft aftd 
th• D•9• oith th• STNCH l•b•l are 1u•ranteed to be in th• 
process•s oorkin9 set. Since th• code aill ~ot soan •ore 
than Z P•9••• there 1• no ••Y to h••• a D•9• fault •b••• I'I. z, 
•••" thou9h th• pa9es h••• not been lacked into th• •orkin9 
set C•ith the tl.lVS!T syst•• s•r~ic•>• 

STMCH: .LONG IPl.S_STMCM 
LOCl_END: 

assu•e LOCl.!NO-LQCl_STllT LE 512 

.END STllT 

1-29 



USUHOUT 
'103-001 

SJ 
11 

sz 

1C 

u 

WRITING PRIVILEGED CODE 

Listing l-3: EXESINSTIMQ (from module EXSUBROUT) 

u '° oooo•t, 
Sl u 

(l4 lZ 
sz 53 

Of 
u n 

1'1 
06 

.u so 
n 

6l 65 

- !l!CUTtY! SU,POIT SU910UTtN!S ZT-A,1-191% 01:%1:01 YAl-11 Nacr• Y03-00 '•~ 
INSERT ENTIT IN TtN! OIPINOENT SCHEDUL!I Z4-APl-191Z 1SC46C44 _DllO:CSTS.SIClEISUllOUleMll;t 

0016 
0076 
0016 
0076 
0016 
0076 
0016 
0016 
0076 
0016 
0076 
0016 
0016 
0076 
0076 
0016 
OO'U 
0016 
0076 
0016 
OOT6 
OOT6 
OOH 
0000 
0000 

70 0000 
Cl 0004 
00 0009 
00 oooc 
01 0010 
u aou 
01 0015 
lf 0019 
u 0019 
01 0010 
us OOZ1 
O! 0023 
OS OOZ6 

JU 
JH 
JU 
JU 
JU 
JU 
JU 
JZO 
JU 
JU 
JU 

:e. 
eSITTL INSEIT !NTIT IM TtNf OIP!NDINT SCHEDULER QUIUE 

!llSINSTtMQ - tNSE~T !NTIT tN TtNI Dl,IMO!NT SCH!DUL!I QUEUE 

THIS IOUTtNI tS CALLED TO tNS!IT AN !NTIY tM THI TtNI OIPINOINT SCHIDUL!I 
QU!Ule THI !NTH' IS TltHlDID INTO THI QUEUE lCCDltOINC TO ITS DU! TUii., 
THE QUEUf IS OIDfllD SUCH THIT THI NOST INMtNINT INTII!S Al! AT THI flONT 
OP TM! QUIUI. 

tll,UTS: 

10 • Lav GID!I , •• T DP !l,tllTtON Tt••· 
11 • HtGM OIDfl 'AIT OP llPtlATtDN TIMle 
15 • ADDllSS OP !NTIT TO tNSllT tN TtMI QUIU!. 

IM. MUST H tPLl_TtMH. 

OUTPUTS: 

SP!Ct'11D !NTIT IS tNSHT!D INTO THI TJ:Jel OIP!MHN1' SCHIOULH QU~U! 
ICCDIDING TD ITS OUI TtJel. 

.PSICT 

3%4 
JZS 
JU 
JZT 
JU 
JU 
JJO 
JU 
JU 
JU 
134 :­
JU 
JU 
JJ'f 
JJI 
339 
340 
J4l 
J4Z 
]4J 
344 
345 
346 
347 

!JUtMSTtMQI: :tMSllT INTIT tN TIMI QUIUI 

l•• 
349 
350 

us: 

zas: 

MG'IQ 
,.G'IAL 
"DYL 
"O'IL 
CJtlltL 
HQL 
c,. .... 
ILSSU 
1cnu 
CMI'\. 
nssu 
IMS QUI 
ISi 

11.TQUQ_TtJl!CI!) :SIT usa1.un OU! 'i't"I 
v•tX!SGL_TQfL,13 :G!T ADDllSS Of T7N! QUIUI LISTH!lD 
lltlZ :CDPT lDDllSS OP TtMI QUIU! LISTH!ID 
TQISL.TQILCIZl.IZ :CIT ADDllSS OP N!IT !NTIT 
IJ.IZ :!ND CP QUIU17 
ZOS :tP !QL TIS 
11,TQISQ_Tt,.!+4CIZ) :CDR!ltlll NIGH 01011 PllTS OP TtM! 
101 ;IP LSSU MIV !NTIT MOii tJIMtNENT 
101 :tP CTIU M!V !NTIY LESS tNMtN!NT 
IOsTQltG.TtN!C•Z> :COMPlll LOW 01011 PllT OP Tt,.I 
10S ftf LSSU MIV !NTIT MOii tN•ININT 
TQ!SL_TQPt.C15lefQ!SL_TQPLCI%) :tMSllT NEV !NTRT IN T?Jll QUIUI . 

1-30 



WRITING PRIVILEGED CODE 

Listing 1-4: STOPTQE Example (Page 1 of 2) 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
aaoo 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

oooooooc 0000 
OOOIOOGl 0000 

0000 
000'> 

00000000 
ooooouz· 0000 
00000140'"' 0004 

0000 0008 
z• 53 st 53 0000001z·o1oeoooo• ooo• 

44 4E 41 40 40 0011 
00000014• 0010 
ooaooo•r ooz1 
00000011· 0025 
00000020• aoz' 

45 ZO 6E 69 ZO 65 -15 6C 61 56 OOZD 
50 53 45 54 49 53 5f 4C 47 24 003' 

•C 51 zt zo JD za oo•s 
-0049 

9 66 ZO 6E 69 ZO 65 TS 6C 61 56 0049 
4C 58 Z1 ZO 3C ZO 64 6C 0057 

00511 
00000000 OOSfl 
00000023 0063 
000000 H • 0067 
0000001! OOH 

OotE 
;f TZ TO ZO 45 51 54 45 49 41 40 OOIE 
F4 6f 6! zo Tl 61 68 za 60 61 TZ 009& 

Z! 6£ 75 TZ 20 6E 65 65 62 OOA6 
00000021 OOAfl 

00&1' 

4 

14-•&T-1992 16:21:43 Yll-11 Macro YOl-00 Pa4e 1 
ZT-MAR-191Z 16:30:34 wo•c:CMUIZNt!KS.STSPRG.PIIYCODElST(1) 

.TtTLf STOPTC! -- Re•oves TOE fro~ ti••r au•u• 
•I DENT /Y01/ 

5 
~ 
T 

llSTHCT: 

• ., 
10 

This oro9ra• disolays th• contents of th• location beln9 uodated 
by the routine soecified in a TQ! Cthric•>• It then cancels the 
TO! reQuest, and deallocate• the block of oool bei"9 used to 
contain the TC! routine. 

11 
u 
1) 

14 
15 
16 
1T 
u 
19 

SID! f Pfl!CTS: 

zo ;-­
lt 
n 
Zl 
l4 
n 
26 
n 
ZS 
1' 
JO 
l1 
lZ 
ll 
H 
35 

!sternal sy•llols 
st't.D!fll 
tTOIDl!P 

Lecal sy•bels 
Mf lOfR • 12 
1.COl'_C:llT • 3 

LlWSET: 

TTCM&N: 
TT: 

Local stor••• 
•'SECT NONSH&•ED.DATA 
.AOO•ESS STllT_LOCl 
.AODIESS END_LOCl 
.waao o 
.ASCID /STSSCOMMANO/ 

PtC, NOIXI!, LONC 

I,1. d•finl tions 
TQI deflniU.ons 

header size for code block 
loo• counter 

startin9 address 
eftdin9 address 
TT chanftel 
descriotor for tor•1nal 

l6 CTU 
3T 

.LOMG ST•_!NO - ST•tNG tl'IO control strtn9 

.AOORISS STWIMG descriotor 
l9 CTIU: 
l9 

.LONG ST•t-EMO - STR tPAO control strinq 

.1oa11ss STR doscriotor 
40 STI: .ASCII •Yalu• in !XEtGL_SIT!SP!C • IXL•; converts to hesadoci••l 

41 STw1_n10: 
4l ST•ING: .ASCII •Yalu• in field • IXL$ 

41 STt_!NO: 
44 ~AOLEM: .LOMG 
45 ~UT: .LONG 35 
46 .A~O•fSS IUl'P 

tF•O outout lenqth 
Cutout string desc. 

47 9U~P: .9Ll9 35 Actual outout str1"9 
used l" case M&~ETQE 

l•&lETQI pro9r•• has "ot be•n ru"·' ; not yet run 
.. uo_icESSAG!: 
49 .ASCII 

SO SAO_SI?! • • - SlO_MISSIGf 
51 • 

1-31 



sz 

WRITING PRIVILEGED CODE 

Listing 1-4: STOPTQE Example (Page 2 of 2) 

001' 5Z 
00000000 n 

0000 0000 S4 
oooz SS 
0011 " 0011 ST 
0011 ,. 

04 0011 " OOTC oou 60 
0014 6l 

01 so u oozs 6Z 
04 OOZI 63 

OOZ9 64 
lO 50 n 0031! 6S 

00000000°GIS DO 0041 66 
0041 61 

JT u 0041 61 
0041 69 
006' 70 

04 0070 7t 
000.J H oon 72 

56 oc u DO 0~11 T3 
56 oc C2 0015 74 
54 03 ,, 0011 TS 

0018 76 
0019 TT 

05 50 n 00&4 7t 
OOH 1' 

A9 so n 0002 10 
0005 11 
0005 n 

19 50 n 001'0 13 
001'3 14 

35 50 n ouc 15 
93 54 115 OUIS 16 

ouz IT 
01%2 II 
012Z n 
ouz 90 

50 6Z 011 01%5 91 
oooooooo·GF u 01ZI 9Z 

so 56 00 012! H 
OOOOOOGO"GF 16 01.31 ,,. 
OOOOOOCO"GF 04 0137 ,, 

OllD " 0130 n 
0130 " 0140 " 0140 uo 

50 0000•., !C 014! 101 
04 0153 102 

56 so 00 0154 103 
0157 104 

50 56 DO 0165 105 
04 0161 106 

0169 107 

ST an: 

us: 

us: 

zos: 

us: 
JO 1: 

us: 

14-N&T-t!IZ 16:za:43 Yll-11 Macro YOJ-00 
n-•u-nu U:JOU4 ldO•l: CJllUI·UeIUS.STSPitG. ,IUVC 

!fttry point fo,. routiruP 
oPSECT CUDE ,ic. SHls MOVIT 
.VOID 0 : null entry •••k 
SC!ltllNL_S IGUTtN•lOS . ontor koPftel •ode 
Mete thllt •••t of tho •ork boin9 done in bernol ••do by this 
••••olo Poally could be done in usor •ode. Thero is not •ueh 
nood to ontofD kornol •ode bofor• label STlltT_LDCl. 
HT all done 
.wa1a 6 M(IZ,13el4,1Sel6) sawo ro9istors used 
SLlWSET_S INlCl•LlVS!T lock P•9•• in •orkint ••1 
ILIS H,151 procood on succ••• 
HT StOD Oft error 
llSStGN_S DEY-AM•TT,CMIN•TTCHlN got channol to tor•inal 
IUC ao,zss ••it on error 
JllGYL G6 !1!1GL_SIT!SPIC,aZ got TQE addr••• 

lf no9ativ•e syst•• addr• 
ILSS 30S stoo if not no9ativ• 
I OUTPUT CH&N•TTCHIN,LENGTM•lllO_Stll,IUP !l•llO_!ltlSSIG! 
IDISS~•-S CH&M•TTCH&N : deassign t•r•inal channel 
HT : all done 
HV !ltttOI s•l•• It.BC byt• disol•c•• 
"0Yt. TQ!fL.l'llllCCIZ),16 CJ•t codo eddress 
sunz •HUOU,R6 point to YOdate location 
lltQY?BL 11.0Dft_CNT.,14 set 1000 count 
lfBIO.S CTISTl•CTR1 9 0UTt.!N•'IO~!N•- for••t exes;~_stT!SPEC 

OUTIUP•OUT.,t••Z fof' dobu99ifiCJ 
nae u.z5s test for ert'or11 
SOUTllllUT CH&N•TTCHANsL!NGTH•,lOL!MelUll,!lt•IUPI' : Dri"t walue 
sue t0.zs1 ; test for orf'ors 
lflO_S CTRSTl•CTl,OUTLEM•,IOL!N.- ; for•at counter •Rich 

OUTIU,•OUT,,1•(16) ; chan9oa every .1 ••conds 
!LSC t0.2ss ; chock for error 
IOUT,UT CHIN•TTCN&N.L!N;TM•,IOt.!N.IUP,!l•IUISI' ; dlsolay couftter 
sue .a.e110111 ch•etc for •rf"or 
SOU TR H,401 loo• a few ti••• 

STUT_t.acit: code eust be locked i" 
•orkin9 set so "o D•9• 
faults above IPt % 

S!TI_,I. et,ts_STNCK raise IP~ to synch 
IElllQUI (IZ> ,U r••••• TQE fro• ~ueuo 
JSI G•EX!ID!lNDNP&G!O deal locate TQE 
lllO'lt. 16,RO CJ•t address of cod• bloc• 
JS! c;•exe101••0NP&G!O doallocat• code block 
CLltt. ;•exesGL_SIT!S,!C cle•..-~D location so tl'til 

progra• cannot be rerun 
until "ll!TQ! rerun 

S!TI'l 10 enable intorruots 
!ND_LOCU end of locked do•ft cod• 

IOISSGN.S CHlN•TTCHIN deasai9ft t•r•inal chaftno: 
MOYlldt. nss_11101•a1..u return succ••• status 
l!T all done 

u•o•: llOVt. Uel6 •••• ••it status cod• 
IO&SSGN_S CH&N•TTCHAN deassign t•r•inal channe: 
•OV\. ••·•o r-store eait status cod• 
lt!T al 1 don• 
.ENO STHT 
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100 
zoo 
JOO 
400 
500 
600 
TOO 
100 
900 

uoo 
1100 
uoo 
uoo 
1400 
1500 
1600 
1100 
1100 
1'00 
2000 
Z100 
2200 
Z300 
HOO 
lSOO 
2600 

WRITING PRIVILEGED CODE 

Listing 1-5: MAKETQE~COM 

It Mll!TQE.CCM 
s 
II This c••••ftd pr•c•dure •••••bl•• •"d liftkS the fil•• 
II "••d•d for the ••••Pl• th•t builds • TQE. 

' If The debu11•r is included as ••11. 
I 
S SET YUtFT 

• 
' • • • • II ,, 
SI 

• 

MIC/LtST/!NllLE•OIG MAlETQf • STSILI!l&lf:Lll/Lt! 
LlMl/M&,IPULL/O!IUG MllETQ!, STSISTSTE~:STS.STl/SEL!CTtV! 
MlC/LlSt STO,TQE • STSSLtllllT:Ltl/Lll 
LlNl/M&,IPULL STO,TO!t STSISTSTl":STS.STl/S!LECTtVI 

~h• TQ!C!f.OIJ file can be useful •h•n debu11in1 •ith 
$CA, SiftCe it can be r-ed ine •nd us•d to -O•~&T th• 
TO! block. 

I MAC: TQ!C!P • STSILtll&IT:Ltl/Ltl 

• II 

• I SET '•OC!SS/,ltV•(CMllNL) 
I O!FtNI LillO!IUG O!LT& 

' 

SAMPLE RUN 

t SET PROCESS/PR!V•<CMKRML> 
• 
t RUN/NODEJUG MAKETOE 
• S RUNiMODEJUG "AKETQE 
1SYSTEM-F-1VMOD£, inYalid •od• far r••u•st•d function 

• I RUN/MODEJUG STOPTQE 
Valu• in £XEIGL-SITESP£C • 80112FtO 
Value in fi•ld • OOOOOOD9 
Valu• in fi•ld • OOOOOODC 
Valu• in fi•ld • OOOOOODE 

• I RUN/MODEIUG STOPTQE 
"AKETQE ~•o•r•• nas not b••n run • 

• 
t RUN/MODEJUG "AKETQE 
• 
t RUN/NODEJUG STOPTOE 
Yalu• in EXE•G~-SITESPEC • 80110760 
Yalu• in fi•ld • 000000•7 
Yalu• in fi•ld • 000000•9 
Yalu• in fi•ld • oooooo•c 
s 
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Command 

COPY file 
DEFINE sym = exp 
EVALUATE exp 
EXAMINE loc[:loc] 

loc [; len] 

WRITING PRIVILEGED CODE 

SDA Command Summary 

Function 

Copies the dump file 
Defines symbols and their values 
Performs computations 
Examines memory locations 

/P0 /Pl /SYSTEM /ALL /INSTRUCTION 
EXIT Exits from the display or from SDA 
FORMAT Formats data blocks 
/TYPE=block 

HELP 
READ file 
REPEAT or <ESC> 
SET OUTPUT file 
SET PROCESS name 

/INDEX=nn /SYSTEM 

Prints help files 
Copies object module symbols 
Repeats the last command 
Directs output to file 
Sets process context to specific 

SHOW CRASH Displays crash information 
SHOW DEVICE devnam Displays I/O data base structures 
SHOW PAGE TABLE Displays system page table 

/GLOBAL 7SYSTEM /ALL 
SHOW PFN DATA Displays the PFN data base 

/FREE /MODIFIED /BAD 
/SYSTEM /ALL -

SHOW POOL Displays dynamic memory 
/IRP /NONPAGED /PAGED 

process 

/SUMMARY /ALL 
SHOW PROCESS name 

/INDEX=nn /SYSTEM 
o the r qua l i fie rs 

Displays specific process information 

SHOW STACK 
/INTERRUPT /KERNEL 
/EXECUTIVE /USER 
/SUPERVISOR /ALL 

SHOW SUMMARY 
SHOW SYMBOL symbol 

/ALL 

Operators 

Displays process/interrupt stacks 

Displays a summary of all processes 
Displays the symbol table 

+ - * I @ (shift) 
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Symbols 

WRITING PRIVILEGED CODE 

Current location 
G 80000000 (hex) 
H 7FFE0000 {hex)· 
R0-Rll General registers 
AP Argument pointer 
FP Frame pointer 
KSP, ESP, SSP, USP Stack pointers 
PxBR, PxLR Base/Length registers 
PC Program counter 
PSL Processor status longword 
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WRITING PRIVILEGED CODE 

Debugger Comparison 

• Symbolic Debugger used only for user mode code 

·• _ ~DELTA/DELTA used for any access mode code 

Same command syntax 

No visible prompt 

Non-symbolic 

Only error m~ssage is EH? 

XDELTA 

Debug operating system 
or device drivers 

Used only at console 

Can debug code at any 
IPL 

Must be specifically 
requested on boot 
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DELTA 

Debug user images 

Used from any terminal 

Can only debug code at IPL=0 

Assembled (compiled) and linked' 
with image 

Included at run time using 
$DEFINE LIBSDEBUG DELTA 



WRITING PRIVILEGED CODE 

Using PATCH 

• When to use PATCH 

On executable or shareable image files 

Source program not available 

Takes too long to reassemble and relink large application 

• When NOT to use patch 

On DIGITAL-supplied software (invalidates warranty) 

• Inputs to PATCH 

Name of image file to be modified 

PATCH commands to be executed 

• From terminal 

• From command procedure 

• Outputs from PATCH 

Journal file, containing a record of PATCH session 

Updated image file, if issue UPDATE command 

Command procedure containing PATCH commands used, if issue 
CREATE command 

e· General PATCH use 

1. Invoke PATCH ($ PATCH) 

2. SET ECO level (recommended) 

3. Issue PATCH commands to change image file 

4. Apply patches with UPDATE command 

5. Exit from PATCH 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

INTRODUCTIO~ 

VAX/VMS provides a set of more than 100 system services and RMS 
se(vices, implemented as procedures, for non-privileged users to 
perform privileged functionse Most of the system services execute 
in kernel mode, while the RMS services execute in executive mode@ 
User-written system services are a set of site .... specific procedures 
that perform privileged functions for non~privileged users, to 
achieve some site-specific purpose. 

This module examines how user-written system services are written, 
how they can be called by non-privileged users, and how they can 
be integrated into the operating systeme The discussion will 
focus on the use of various template files provided on the system. 
These files can be modified to incorporate site-specific 
user-written system services. 

Throughout ~he discussio~, many of the issues and techniques 
described in the previous module related to system programming 
will be applied to specific examplese 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

OBJECTIVES 

• Assemble, link, and install a user-written system service. 

• Modify the system-supplied 
user-written system service. 

dispatcher 

• Write a user-written system service. 

• Write a T-BIT dispatcher. 

RESOURCES 

VAX/VMS Real-Time User's Guide 

VAX-11 Linker Reference ~anual 

USS* files in SYSSEXAMPLES: 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Components of User-Written System Services 

• Provided in SYS$EXAMPLES:USSDISP.MAR 

-• Transfer vector (system-supplied) 

Contains all entry points for system services 
Located at lowest virtual address in shareable image 

• Allows revision of system service without relinkin~ 
images that use it 

Built by DEFINE_SERVICE macro 

• Privileged library vector (system-supplied) 

In PSECT with VEC attribute 
Contains offsets to executive and kernel mode dispatchers 
Contains offset to routine that should be called at image 
rundown time 
Contains information for validation purposes (e.g., systen 
version number) 
Used by image activator to connect system service to VMS 
change mode dispatcher 

• Kernel and executive mode dispatchers (system-supplied) 

Called by VMS change mode dispatcher 
Decide whether system service valid 
Verify correct number of arguments for service 
Transfer control to system service code 

• System service code (user-supplied) 

Usually written in MACRO or BLISS 
High level languages not recommended, since sometimes: 

• Require run time support routines 
• Make excessive use of stack 
• Unable to generate PIC code 

• Rundown routine (user-supplied, optional) 

Entered in kernel mode with JSB 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Review of User-Written System Service Dispatching 

PO P1 SYSTEM SPACE 

• 

SPACE SPACE I 
USER PROGRAM I ,... JSB -1· • I RSB 

• • I CHANGE MOOE 

CALLx I DISPATCHER .. 
I 1111~ EXESCMODxxxx:: 

• I • 1) BUILD CALL FRAME 

0 I 0 I 2) CHECK ARGUMENT 
LJST 

.ENTRY I • I CASEW 
CHMx • RET ~ I • • 0 • • I OFFSETS .... __,!; _____ 

• CASE ~ ... • • I I L.... • • '9 JSB 
• I I 

PROCESS ILLEGAL 

• EFFECTS CHANGE MOOE CODES 
• I • • I • • • RSB I ! - ---- COMMON EXIT PATH ..... .ENTRY 

• I SRVEXIT: • • 1 • • I • RET 
. 1 • • REI • I l • 

TK-9156 

• Mulitp_le dispatchers can be linked to image 

• Dispatchers are searched in order linked 

• Negative CHMx codes identify user-written system services 

• Duplicate CHMx codes allowed, only first occurrence recognized 
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WRITING A USER-WRITTEN SYSTEM SERVICE· 

Building a User-Written System Service 

• Start with SYSSEXAMPLES:USSDISPeMAR 

Edit out unneeded portions, such as: 

• Executive mode dispatcher 

• Example Services and their definitions 

• Sample rundown routine 

Add DEFINE_SERVICE entry for each new system service 

Add code (if MACRO) for each system se~vice 

Maybe change base value of -1024 for KCODE BASE {01 
ECODE_BASE) to avoid conflicts with other services 

• Assembling user-written system service dispatcher file 

Need to include SYS$LIBRARY:LIB/LIB 

System supplied dispatcher has cLIBRARY directive 

• Linking user-written system service dispatcher file 

Must use /PROTECT qualifier so all image sections hav 1 

EXEC mode page ownership 

Create separate clusters for transfer vector 

Do not include run-time library {/NOSYSSHR) 

Usually include system symbol table 

Can edit SYS$EXAMPLES:USSLNK.COM 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Building a User-Written System Service 

• Linking programs that call user-written system services 

Must include OPTIONS file 

OPTIONS file must specify name of file containing 
user-written system service with /SHARE qualifier 

• Installing system service 

Before programs can be run, system service file must be 
INSTALLed 

Allows image activator to connect system service to change 
mode dispatchers 

Copy system service file to SYS$5HARE directory 

INSTALL file /SHARE/PROTECT from SYS$5HARE directory 
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Sc•_sTS_t:ISlll 
az-ooo 

WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page l of 12) 

c !•••al• of user syst•• service dlsoatc. 17-MAT-19tZ 10:11:SJ vax-11 MacPo VOl-00 
27-AP•-1912 05:26:49 STSSSTSIOOT:CSTSHLPeEXAMPI 

c~oo 1 
0'300 z 
0'!100 3 
0000 4 
0000 5 
0000 ~ 
0000 1 
0000 ' 0000 9 
COOtl 10 
0'300 11 
oou lZ 
ooco 13 
000, 14 
0000 15 
eooo 16 
0000 11 
0!300 u 
HOO Jt 
0000 10 
0000 Zi 
000(' zz 
0000 Zl 
0000 24 
0000 Z! 
0000 %6 
eooo ZT 
0000 21 
0000 Z9 
0000 lO 
0000 31 
OOC'l 3% 
COOi) 33 
0000 ?4> 
OIJOO :n 
OOCHI H 
0000 !"f 
0000 3!1 
OOC'l 39 
0000 40 
0000 41 
0000 4Z 
0000 43 
0000 44 
0000 45 
0000 46 
0000 47 
0000 • fj 

0000 "' 0000 50 
0000 51 
0000 5Z 
0000 53 
0000 54 
0000 55 
0000 56 
0000 5'T 

oT?TL! US!R_STS_otSP - f•a•ol• of ~··r syste• sePvic• disoetehe1 
~tof~T ·voz-000° 

: ....................................... ~ .............................. , 
:• ca~v•t,~T Cc> 1•10 
:• ST Ct,tTIL fQUIP~fNT CORPOIATtON• "&TNIRO• "ISSe 

;a TMtS SOPTWA•! tS PURNtSMfD UNDfl I LIC!NSf i~D •AT If USED AND COPl 
:• ONLY tN acca•oaNC! WITH TH! T!IMS OP SUCH LIC!NS! IND WlTM T 
:• INCLUSION DP T"f aeave COPYRIGHT NOTIC!o TMlS SOFTWll! o• &NT DTH 
:• COPt!S T"!a!OF ~AT NOT SE P•DVIDEO OR OTH!IWlSE MADE IY&ILAIL! TO I 
:• OT~!• •!•SONo NO TITLE TO l~O OWNEISHIP OF TH! SOFTWARE IS HER! 
:• TIUNSf!U!O., 

:• TM! tN•DR~ITIDN lM THIS SDFTWll! IS SUl~!CT TG CM&N'I WlTHGUT NDTt 1 

:• INO SHOULD NOT If CDNSTRUIG AS I CO••lTMINT IT DIGITAL EQUtPMf 
:• CD.,OllTlQN. 

:• OtGtTIL ISSU~!S NO l!SPONSilfLITY FO• THI US! DI t!LtlllLITT OF l 
:• SQFTWAI! ON !QUlP~!NT WHICH IS NOT SUPPLIED IT OtGtTALe 
:• 
:••················ ... ·············· .................................... . 
: ~•eility: !a•••l• of Y••P Written Syste~ S•PYiccs 
:•• 
:· lbstP•ct: 

Tttis ••dul• cont•ins •n ••••ole di1oateher for us•r •ritten 
1yste• services •lon9 •ith several •••ol• services and a user 
'"Uttdo•tt ••••ole. tt is • te11ttl•t• intend to ••r'¥• •• th• starti 
oo1nt for t•ol•••fttin9 a orivil•9ed shareable 1•a9e cowtainin9 y 
oen servtc:es.. Whof'il 1.1sod •• a t••ol•t•• the definitions and c:odo 
fop the •••l• servic:et1 should be P•••w•d• 

Ov•r.,tee: 
Usev> lilf'itten syste• S•Fvicce •P• e~ntai1Hd itt i:tFivil•9•d shareab 
!ea9cs that arc linked ittto us•F Df'OO~•e 1••9•• in ezactl~ the 
sa~• fasnton as any shar•abl• 1••9•• The ereation and i"stallat 
of a pFtvil•o•d~ shaF••bl• 1••9• ie sl1ontly diffeFent fro• tttat 
of en ordinary shaP••ble 1••9•o Th••• differences are: 

t. l woctor defi"i"9 th• entry ootnts •nd orowldino oth• 
control infor•ation to th• 1••9• actiwetorw This wee 
is • the loo••t address in an 1••9• section with th• 
attribute. 

z. The shareable 1••9• is linked eith the /PIOT!CT oatio 
that ••rks all of the 1••9• sections 10 that they oil 
orotected and 9iven ElfC ••d• oonershio by th• i••9• 
activator .. 

l. The shareeblo i••9• MUST be i"stalled /SMA•! /PlOT!CT 
with the INSTILL Ytility 1ft order for the i••9• act1v 
to connect the ortvile9ed shareable 1••9• to the chan 
disaatchers. 

2-9 



tISP 

WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 2 of 12) 

- !•••ole of user syste• service di•oatc 17-MAY-1912 10:11:53 V&l-11 M•cr• V03-00 '••• 2 

0000 
0000 
0000 
0000 
0000 
aoao 
0000 
cooo 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
aaoo 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
aooo 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
OIJOO 
0000 
0000 
0000 

5t 
5ct 
H 
u 
6Z 
63 
64 
6S 
u ..., 
61 ,, 
TO 
'Tl 
TZ 
n 
T4 
n 
16 
T'T 
Tl 
19 
IO 
11 
IZ 
13 
14 

" 16 
IT 
II 

•• !O 
'1 
'2 
ctl 
94 ,, 
" 97 
'9 ,. 

100 
101 
102 
tal 
104 
tOS 
10!1 
101 
109 
109 

.--

:--

ZT-&P•-t!IZ 05:26:49 SYSSSTSIOOT:CSYSHLP.EXAMPL!SJUSSOt(l) 

a privile9ed shareable i••9• i•ol•••fttint user •ritten •Y•t•• services 
is co•orised ef the follooin9 ••Jor co•oonents: 

1. a tr•nsfor vector cont•inin9 all of the entry points and 
co1lectin9 th•• at th• looest virtual address in the shareable 
i•a9•• This for••li•• enables revision of the shareable 
i•ato •ithout·nocessitatint th• relinkin9 of iaat•• that 
use it. 

z. I Priviletod Libr•ry Vector in • PSECT •ith tho Y!C attribute 
that describes tho entry ooints for disoatchint !l!C and 
l!RNEL ••d• services alon9 with v•lidation infor••tion. 

3. A di•••tchor for kernel ••do services. This code •ill 
be called by tho Y~S cl'lon90 ••d• disootcl'l•r •hon it 
fail• to roco9nizo a kernel aodo sorvico roQuost. 

4. a disoatcl'lor for cisocutivo •ode sorvic••~ This code •ill 
be called by tho Y~S chant• ••do disoatcl'l•r •"•" it f•il• 
to recotniz• an •••cutiw• ••d• service reQuest. 

Th• first four co•ooneftts are cont•i"•d ift this te•olate and aro 
•o•t e••ily iaol•••nted in •&Clo. •hil• th• service routines can 
be i .. l .. •nted in SLISS or MACRO. Other la"9uaoos ••Y be usable 
but aro not reco•••ndod -- particularly if they reQuir• runti•• 
suoo•rt reutift•• or are oxtrawaoant in their us• of stack or are 
unable to O•ft•r•t• ,tc cod•• 

T~t• e••••l• is oosition-i"d•o•ftdont (Ptt) aftd it is tood practice 
to i•ol•~•nt sh•reabl• i•a9•• this ••Y oh•n•vor o•••ible • 

" St Co .. and file to link User Systo• SorYice eaa•olo. ,, 
S LIMllP•CT!CT/NOSTSSM•ISHAl!•USS/"l~•USS/,ULL STSStM~UT/QPT!OMS 

' I Ootiofts file for tho liftk o'f Usor Syste• SerYice ••••ole. 

' 
' I Create • sooarate cluster for tho transfer vector. 
I 
CLUST!••Tl&NS,!l_V!CTC••••STSIOtSl:ClUSSDtSP 

' GSJHTCM•l.!QU&L.1.1 6 :1..S ~ ~ad y-/ pf C, 
MA Ml~ 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 3 of 12) 

- !aa•ol• of us•r syste• service disoetc 17-MAY-198% 10:11:51 vax-11 Maero V03-00 
Jeclar11t.ioru1 and Eou•tn ZT-Ar>lt-1912 05:26:49 SYSSSTSROOT:CSTSHLP.EUlllPt.E 

00000000 

0000 
O'lOO 
oaoo 
0000 
0000 
eooo 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
GOOO 
CCIOO 
0000 
oaoo 
OOCIJ 
0000 
coo a 
0000 
0000 
ooao 
0000 
OOH 
0000 
aooo 
0000 
0000 
cooo 
0000 
0000 
oaoo 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

111 
uz 
Ul 
1U 
115 
1U 
111 
1!! 
119 
uo 
Ul 
uz 
1l3 
U4 
1H 
1H 
UT 
us 
12' 
uo 
131 
t?Z 
U3 
134 
U'S 
136 
1H 
131 
13'1 
140 
141 
14Z 
14J 
144 
lH 
146 
147 
149 
149 
150 
151 
l!Z 
Ul 
154 
155 
156 
151' 
1514 
159 
160 
Ut 
16Z 
163 
164 
165 
166 
1.67 

tnclude "iles 

Macro library for sys~•• structu 
dofinitions 

OE,lNEcS!WYtCE • A •aero to •ake the •oorooriato entries in sovor• 
difforont PSECTs reouired to dofine an EXEC or lE 
•odo sorvtc•• Those include the transfer vector. 
tho c••• table for disoatchin9. and a table cont• 
tho nueber of reouired ar1u•onts. 

.~•c•o Of-tM!_S!RVtC!eNl•!eNIRS•O.•OOE•l!IN!L 
•'SICT ltSTllNS,lt.V!CT~l,P&G!1NOVITe!X!.PtC 
.ALIGN ;uaa : Ilion entry ooints for sooed and 
.TllNS-!I NIM! : Oofin• n••• •• univorsal sy•bol 
.~•Sl Ni~! : U•• entry ••sk defined in ••in ~ .t• tON •CO!el!•N!L 
C"~K •<lCOD!.IASE+l!INEL_C:DUNT!I> ; C:hanoo to kernol ~odo and • 
t!T : ••turn 
l!IN!L.COUNT!l•l!INfL_C:DUNT!l+l ; Advance counter 

.PS!CT l!IN!L-N&RG.IYT! 9 NOVIT.!1! 1 PtC 

.ITT! ~IRG ; Defino nu•b•r of r•auired ar9u•• 

.PSECT US!l_l!RNEL_Ots,t.aTT!,MOVIT.El!,PtC 

.VOID Z+Na·~f·lCASE_US! : IOako entry in kernol •odo C.lS! t 

.. t-'8 
C:Hlllf l<!C:DO!eSASE+fX!C_COUNT!I> ; Chan90 to executivo ••do and 
UT 
!l!CcC:OUNT!l•El!C_COUNT!l•t 

; ltoturn 
; Advance ceuAtor 

.PS!CT 

.11010 

.!MOC 

.EiNOIO 

SltMOO!' 
IP'-VOE, 
IPIO!P: 

!J!C_NllG~ITT!eMOVIT,El!,,tc 

Nl•G ; Oof ino nu•b•r o1 r•auired ar9u•• 

ust•_EXEC_ots,1,aTT!,HOVIT.El!,PtC 
Z+NAIO!-ECASE_BAS! : IO•ko entry in eaoc aod• CASE tab 

D!'tNE_suvtCf 

Oofine oroc•s• header offsets 
Defino 'LY effsets and values 
Oofin• orocossor re9ister nu•b•r 

; lernol cod• counter 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File {Page 4 of 12) 

• !•••ol• of user syst•• service disoetc 17-•&f-1912 10:11:53 YAl-11 •aero Y03-00 '•9• 4 
'.chraU.o"s •nd !Quetn ZT•APl-l91Z OS:Z6:49 SYSISTSIOQT:tS'rSH&.P.EXA•PUSJUSSDIC1l 

cooooooo 0001 
ooco 
0000 
0000 
000~ 

00000000 
0000 
0000 

00000000 
0000 
0000 

16 ! 
164' 
170 
171 
nz 
173 
174 
tH 
116 
t'fT 
171 

: !sec cod• counter 

.PS!CT l!IN!L.N&tG.ITT!eNOVIT.El!eP?C 
ll•NIL.N&IG: : I••• of byte table containin9 the 

: nuaber of reQuired argu•ents. 
·'~!CT fl!C.NAIG.ITT!eNOV•T•!lf,P?C 

!JIC.N&tG: : lase of by~• table containing the 
nuaber of reQuired arvu••nts. 
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ofOZ-000 

WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 5 of 12) 

0 !sa•ole of user syst•~ ••r~ice dispatc. 1T-M&T-t91Z 10:11:53 YAl-11 Macro Y03-00 
Transfer Vector and Ser•ice Ooftnitions Z7~A,R-t99Z OS:Z6:49 STSSSTSROOT:tSTSHL,.!IAM~L! 

l'flllillJBC:OO 
f!lllB~~~OCI 

0000 
0000 
0000 
0000 
OOOG 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0,00 
0000 
0000 
0002. 
CiCIOZ 
0004 
CICIU 
OOIU 
000% 
oooz 
oou 
oooz 
oooz 
oooz 
oooz 
0002 
ooaz 
aooz 
oooz 
oooz 
oooz 
oooz 

180 
111 
uz 
tU 
114 
119 
116 
UT 
lit 
lit 
190 
191 
uz 
1n 
194 
tH 
196 
UT 
198 
n• 
zoo 
Zat 
zoz 
%03 
Z04 
zo' 
Z06 
Z01' 
Zot 
za. 
Z10 
zn 
uz 
213 
ZH 
zu 

oS~TTL Trawsfor Y•ctor and Sor¥ice Oeflnttions 

The us• of ~raftsfer wectof'tl to effect entry to the uur orit teft syst•• • 
enables co•o uodatin9 of the shareable i••v• containin9 th•• oithout nee 
• re-link of all oro9r••• thet cell tho•o The 'SECT conteininn9 the tr• 
wector •ill bo positionod at the looeat wirtual addr••• ln tho shareebl• 
end so lon9 es the transfer woctor is not ro-or~orode pro9r••• linked oi 
ono version of the @h•r••blo 1••9• •ill centinuo te oork oith tho neat. 

Thus •• additional services ere add•d t• • •riwi1•9•d shareable 1•a9•• t 
definitions should be addod to the end of the follooin9 li•t to ensure t 
pro9r•~s using previous werstons of it oill not neod to be re-linkede 
To co•olotely •••id relinkin9 ••i•tin9 •r•tr••• tho size of th• priwil•9 
shareebl• 1••9• •ust not chanee so •••e peddln9 •ill be required to prow 
the ••••rtunity fer future groath. 

DIPlMl_S!IYtC! us11_;1T.Taoa.1.&!INIL 

OIPtMl_SllYtC! us1a_s1T_,PCeZ1l!INIL 

Ol~lNl.SllYtC! USll_NULL.a.exec 

Sor•ico to t•t valuo of 
of day P•9istor 

Ser•ic• to sot value of 
default ••tofault clust 

Null •••c sor•ic• 

Tho b•s• valuos usod to 9onor•t• tho d1soetchin9 cod•• should bo ne9ativ 
user sor•ices and 11Ust be cnos•n to •••id overlap •1th any other privilo 
sh•reablo i••9•• th•t •ill b• used concurrently. Their dofinitiow is 
dof•rT>ed to this point in the aasollbly to cause their u•• in tho procedi 
••cro calls to bo for••rd references that 1uerantee tho size of tho chan 
••d• instructions t• b• four bytes. This satisf ios an ••su••tion that i 
••d• by for sor•ices that have t• ••it end b• rotriod. Tho ,C for retry 
tho chan90 •ode instructiott that in••••• tho ••r•ico is •••u•od to bo ~ 
less than that saved in the ch•n90 •ode e•cootion fr .. e. Of courso. tho 
ser•ice ,.outine. dote,..tnee ottether t"i• i• pos•ibloo 

lCODe_un--uu 
!CODl_!lS!•-1024 
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rs.oISP , 

WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 6 of 12) 

• !sa•ole of 1n•r syst•• ser'Vice diso•tc 1T-lllAT-191Z 10:11:51 VIJ-11 IC•cro YOJ-00 P•9• 6 
Chan9e Mode Disoatcher Vector llock 2T-A,R-191Z OS:Z6:49 STSSSTSIDQT:tSTSHLP.ElA•PLESlUSSOIC1) 

oooz 211 
oooz zu 
0002 2u 
oooz zzo 
0002 ZZ1 
oooz 2ZZ 
oooz zn 
oooz Z24 
0002 ZH 
oooz ZZ6 
0002 UT 
oooz zza 
oooz zn 
0002 Z!O 
oooz 2?\ 
ooo: Z"~ 

0002 231 
oooz 234 
OOC? 215 
aooz ZH 
aooz ZlT 
oooz Z?! 
GOOZ U• 
GOOZ 2•0 
OIJO! Z41 
oooz Z4 Z 
O'lOZ %43 
oooz 244 
o'oz Z45 
oooz Z46 
oooz zu 
aooz Z4• 
c'cz 241 
OOC? zso 
oaoz Z51 
000% Z5Z 
oocz Z!3 

0~000000 ZH 
000~ zss 

0000°'01 OOO'l Z!6 
00000000• 0004 Z!T 
OOOQC'lC:S• 0009 ZH 
OOOOO'lOl• eooc ?!' 
FCFllF•FQ• l'010 ?60 
OOO'!COOO 0014 Ul 
ooooooco 001.! Z6Z 
OOOOOlOO C01C Z63 

.SaTTl Chano• Mode Dispatch•r Vector llock 
•• 

This v•ctor is used by tho i••O• activ•tor to connect th• orivil•t•d shareable 
i••t• to th• Y•S chano• •od• disoatch•r. Th• offsets in the v•ctor are ••lf­
r•lativ• to enabl• th• construction of position indeoendent i••o••· The syste• 
version ftu•ber aill be u••d by tho i••O• activ•tor to verify th•t this shareable 
i••o• ••s linked with tho •r•bol table for tho current syst••· 

.LONG 

.Lt.ING 
• L'lNG 
.LllMG 
• LOMG 
GLONG 
.LONG 
.L'lNG 

Vector Type Cod• 
( ''-vsc_ TTP _CMQD) 

Syst .. Version Nu•b•r 
csnu_vnstaN> 

".vn._vustaM 

l•oc Mode Entry Offset 

Address Cltectc 

"Lvtc_ n,_c,.oo 
ST SSC_ YEltSIQN 
~EINEL.OtS,ATCM- • 
!UC.CISl'ITCH-. 
US!l.RUMOOWM• • 
0 
0 
0 

'L vtL_USIUNDWN 

PLYIL_CHEClt 

Set tyoe of vector to ch•"9• •ode dispatch 
Idofttify syst•• versioft 
Offset to ker"•l •ode diso•tcher 
Offset to ••ec~tiv• ~ode diso•tch•r 
Offset to YS•f' r~ftdo•" service 
••••r'Ved. 
No IMS disoatch•r 
lddr•s• check - 'lC 1••9• 
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OZ--OC::1 

WRITING A USER-W~ITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File {Page 7 of 12) 

50 0'00"'!11 

50 OOOCl·"lf! 

51 0400 co 
•• ez S1 
•! 

n oooo·c~"'t 
OOOOCl004 9''-l 

01 lilCOO SF 

- !•••ol• of us•r sys1•• servtc• disoatc 17 ... •AT-1912 10:11:53 vax-11 •aero Y0!-00 
(ernel ~ode ~ispatcher ZT-APR-19~Z 05:Z6:49 STSISTSROOT:tSTSHLP.EXAM~ 

o~zo u' ooze ZB 
OOZ'l !67 
oozo u~ 
oazo zn ,,,zo 21'3 
O'JZI) ?11. 
0021) ZH 
oozo ZT3 
OOZfJ Z'74 
oozo zn 
OOZI) ZH 
oozo ZTT 
0020 ZT• 
OOZ'3 Z19 
oozo uo 
aozo 211 
oozo zu 

00000000 211 
0000 Zl4 

lC 0000 zu 
04 0005 ZH 

0006 zn 
lC 0006 zu 
04 000~ zn 
05 oooc no 

0000 zn 
0000 HZ 

9! 0000 %'3 
19 001Z 294 
u 0014 215 
1! 0011 2'6 

0019 297 
0019 Z'9 
0019 299 
0019 300 
0019 . 301 ,, con lOZ 

D! 001• '30 3 
OOZ7 304 

91 0020 305 
1• 003'3 106 ,, 0035 301 

0037 30!! 
oo:n 30'f 
con 3M 
0031 311 
0039 31Z 
003& 313 
0\731! 314 
0039 315 
0031! 316 

OOOOMOO 311 
05 0000 319 

0001 319 

14 - Cuf'P'eftt PCI Addi"•••· (Tft•P•for• 14 •u•t b• SP•Cift•d lfi a 
re9ist•r save •asks for k•rnel reutin••·> 

&• ., AP9u•ont ooint•P' ••istin9 •h•n th• chan9• 
•odo instruction ••• •••cut•d• 

fl• - Address of •il'li••l c•ll fra .. e to ••it 
the chano• •ode disoatch•r and return to 
the eri9in•l ••do. 

:--
o'HCT 

UCCYt'l: 
•O'Vl"L 
•n 

r.tNS•UG: 
•OYl'IU. 
ltfT 

IUIQT,.f: US 

us11_&!INfL_ots,o.1TTftM WRTeEl!,PtC 
lerl'lel ace••• vl•l•tion 

•ss1_1ccv1a,10 Set ace••• violation status co 
and P'etuP'n 

leP'nel insufficient ar9u••ntSc 
1sss_INSPAIG,•o Set status code and 

l"etUP'ft 
ISi to forward r•Quest 

l!IN!L.OtS~&ft":: • !fttry to dlsoatch•r 
•av as w~-cccoe_aas1<10>,11 NeP'•allz• disoatch code value 

lranch if cod• value too lo• 
Ch•Ck hi9h U•it 

SLSS UOTll!f 
t,.•v 11.•lfltNfL_eauNT!I 
!GEOU lNOT•f lranch if out of ran90 

The disoatch code has "o• been Y•P'ified as b•in9 handled by this disoa 
"•• th• ar9u•ent list •ill be probod and the reoulred nu•b•r of ar9u•• 
v•rified .. 

•avnt.. 
•OVAL 
tfllNORD c,.,, 
!t..SSU 
CAS!V 

WA~flN!L_NlRGtR1le11 '•t reouirod arqueent count 
314CR1lel1 CoN•ute byte count including • 
ltl,CAP>.l&CCYIO lranch if ar~ltst Aet readable 
(AP)eW~<lERNEL_NAIG-lCOD!_SAS!)CIOJ ; Ch•ck fop required 
lI~SPIRG : of ar9u•ents 
10,- C••• on ch•"9• •od• 

ar9u•ent valu• 
•acao!_1ase.- •••• value 

ccue.use: 
•<l!RNEL_COUNT!•-1> Li•it valu• Cnu•beP' of entries 

c ••• tabl• base addr••• for oe . 
Case ~able •ntri•• ar• •ad• in the ,SECT USEl_l!IN!L_OtS,t by 
l"•ocattons of th• DE,tNE.SEIYtC! •acroe T~• thre• 'SECTS~ 
USEl_l!IN!L_OtS,Oot•Z •ill b• a~utted ln l•stc•l order at link-t 

· ·'S!CT USER_lflN!L_OISPZ.ITT!,NOVRT.EXE,,tC 
•ss : ••turn to reject out of 

; ran9• value 
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OtsP 

WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 8 of 12) 

so ooao•ais 

50 oooo•a, 

51 0400 co ... 
01 51 

"' 

n oooo•tH1 
0:7000004 ,,.1 

0400 •tf140 6C 
01 
so 

00 fSCOO lfl 

- !s••ol• of user syst•• service dispatc 17-M&T-1912 10:11:s3 vax-11 Macro Y03-00 '••• a 
!secut~ve -•d• Oisoatcher ZT-&P••1912 OS:Z6:49 STSSSTSWOQT:CSTSHLP.EXAMP~!SlUSSDtC1) 

UOl 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0.,01 
0001 
0001 
0001 

00000000 
0000 

3C OOOIJ 
04 ooos 

0006 
3C 0006 
04 0001 
05 oooc 

0000 
0000 

9E 0000 
19 001% 
11 0014 
1E 0017 

001' 
0019 
0019 
0019 
0019 

'' oon ae 001,. 
0027 

91 OOZD 
111 0033 
&fl 0035 

0037 
0031 
OOlT 
0031 
0019 
0039 
0039 
00!1 
OOH 

00000000 
05 OOOIJ 

0001 

lZl .sun !secutiv• lllodo Oisoatchor 
'2 z ••• 
321 tnout •ara•eters: 
324 
3ZS 
326 
lZT 
321 
3%9 
130 
3!1 
lU 
133 
3H 

,, 
- &rtu•ent pointer ••istin9 •~•n the chant• 

••d• inst.-..ction eas ••ecuted. 

- Address of •ini•al call fr••• to ••it 
tho chant• ••d• dlsoatcher and return to 
th& oritinal •ode. 

J35 .--
1'6 
331 
1!1 
Jl9 
340 
341 
]41. 

• PS!CT 
uccvta: 

JllOYZVL 
•n 

UNSflHG: 
,.avzvt. 

341 !MOTlll!': 
]44 

•n 
1$9 

345· !X!C.OtSP&TCM:: 
346 lllQYll 
1.u nss 
34' CJll•V 
349 IG!QU 

use1_ex1c_otSPOwlTT!,NOVIT,!l!tPtC 

asss.accna.u 

v•-!coo1_1asec•o>,•1 
!MOT•! 
11.l!J!C_COUNT!R 
ENOTM! 

; !soc access wlelatlon 
Sot ace••• wlolatieft status 

and roturn 
!soc ln•ufflcieftt ar9u••ftts. 
Set statu• cod• and 
return 

ISi te for•ard r••v••t 

!ntry t• diaoatcher 

cod• 

N•r•aliz• dlsoatch cod• value 
lranch if cede Yalu• too lo• 
C1teck tili9h li•t.t 
lrancft ·11 out of ranqo 

350 
35\ 
JS'Z 
353 
154 
355 

T1to dtsoatch code has n•• been verified as b•int handled by this disoatchor, 
tte• th•· ar9V••nt list •ill bo 11robod and the reeuirod nu•b•r of ar9u•onta 
Y•rified. 

356 
JH 
JS! 
359 
360 
361 
36Z 
J63 

MOVZIL 
MOYlt. 
l'910tta c,.., 
91.SSU 
ClSEW 

v•!J!C_N&IGC11l.a1 : Get roeulr•d artu••nt count 
114Cl1l,11 ; Co•outo byte count includin~ art count 
lt,CAP),!ACCVIO ; !ranch if arqllst not readable 
CA~),v•<EJEC_M&IG-ECDO!_IASE>C•Ol : Chock for rocauired nu•o•r 
!tMS~llG : ef ar9u•ents 
10,- Caso on ctilan90 ••d• 

ncaa1_1ue.­
•<E1ec_cau•T!t•l> 

arQU•ent Yalu• 
lase Yalu• 
Li•it walue Cnu•ber of entries> 

364 ecne_uu: Caso table base address for D!FtM!_SEIVtCE 
36 5 • 
366 
361 
361 
369 
]TO 
3T\ 
3TZ 

Caso table entries are oade in the PSICT USEW_!X!C_DISP1 by 
invocations of the O!F!ME_SEIYtCE oacro. T1to three 'SECTS, 
USEl.!IEC_DtSPo,1,z oill be abutted in l••ical order at link•ti••· 

US!t_11ec_DtSPZelTT!,NOV•T,EJ!,PtC 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 9 of 12) 

us .'fS,.CISP • E•••Dl• of us•r syst•c servic• di•D•tc iT-MAT-1982 10:11:53 YAX-11 Mecro Y03-00 
voz-oao User •u"dow" Service ZT-A,1-1912 05:26:49 SYSSSTSIODT:tSTSH~P.EXAMP~E 

5Z ..... , 
06. 

5Z TE 

Z! 50 

5! oc 
5l n 

0~01 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
000\ 
0001 
0001 
0001 
HO\ 
oocu 
OOCl 
0001 
0001 
0001 
OOot 
0001 

0000000'> 
0000 
coao 

co 0000 
·~ cooz 
a~ O'l05 
D! 0001 

ooca 
n 001a 

001'! 
0039 

C'l. 0'343 
ao 0046 
as ooo 

31 !O 41 50 4F 5c 
O·lC'lCOC!a 

11 65 zo 65 67 61 6C 4~ zo za za za 
za ZI ZI zo ~f 6! 69 14 ·~ 

00000015 

0041 
004& 
00!0 

·0050 
005C 
006S 

.SITTt. 
:•• 

!14 
37' 
31'6 
J1.7 
371 
379 
310 
JU 
JU 
311 
314 
JU 
JU 
311 
ll' • 
319 
3'0 
JH 
JU 
Jn 

"'" 3'~ 

3'6 
3'1' 
JH 
Jn 
400 
401 
40Z 
403 
404 
405 
4C6 
40T 
40! 
409 
41'3 
411 
HZ 
413 
414 
415 
416 
.. 11 

•unctio"•l descri9tton: 
This sorvtco !• invoked fro• •it~in th• kernel •ode systo• service 
th•t o•rfor•& i.lll•o• rundoan. tt is invokod before any syst•• 
rundocn fuftcttoftS Cieee deasst9fl ch•Rnol•• r•l•••• aeaory) ere 
oorfor•ede User codo should not 1Avok•d eny IMS sorvic•• or ITL 
roytiA••• must not sional any ••C•otions. Usor cod• c•n invoke 
•est systo• sorvicos osecDt these that use IMS Ceo9• SPUT"SG>. 

Callin9 sequence: 
JS! US!l_IUNOOVN 
!ntored at I'L•O and •ust leawo at I't.•O. 

tnout Pera•etors: 
14 - Current 'C! Address. (Therefore 14 •ust bo •P•cifiod in all 

Petlstor save •••ks for kerftel routines.) 

- lrtu•ent ooiflter ••tstint •fteft the SRUND~M syste• 
service was invokode 

.PSfCT 

US!I fUNIJOllN:: 
- •USHl. ltZ 

11U: 

•USH•I s•sTSCUT 
PUS~l. s••SYS_l!N 
•OYAL -(S,lt IZ 
S&SStG~.S 4(12)9 CIZl 
use ira, tu 
SOUT,UT CIZ)s S&••S;.~!Ne 
SOASSGN_S CltZ) 
aoot.z •1 z, 5111 
~avl. CSP)•, 12 
•n 

STSOU.T: • .ascn ,_OPlO:/ 
STS.~!~•.-STSCUT 

•SG: .asCtI. , ••• t~··· ••itint ••• , 
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!ntry ooint for serwic• 
Savo a ro9ister 
Set UD address of doscriotor 
Sot UD left9t" 
;reb •••• to11Ctorery stora9• 
Assion a chaftnol to ooorator 
!rror 

COft 

: ''"t.nt tho •••••9• on oo•• 
~•t rid of the channel 
Cloa111 u11 
lostoro ro9iator 



WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 10 of 12) 

ltSP 

so 

51 C4 &C: 

u n 
aoaocoao•sfl 

50 OQC:O"lf 

- E•••ole of user syste• service dlsoatc 17•MAT•l91Z 10:11:53 VAl•ll lllacro Y03-00 P•9e 10 
~et TiMe of O•y •e4ister Value ZT•IP•-191% 05:26:49 STStSTS•OOT;CSTSHLP.£llMPL!SlUSSOIC1) 

one 
co 
cs 
ca 
04 

Ci065 
0065 
0065 0,,, 
0065 
0065 
CfJH 
0065 
0065 
0065 
0"65 
0065 
0065 
0065 
0045 
006'1 
0"61 
001'1 
OOH 
oon 
OOTC 
one 
0011 

420 • UTT\. 
421 •++ 
•ZZ 'unctional Descrtotion: 
423 This routine reads th• cont•nt of the hardware ~i•e of day 
424 orocassor -re9ister and stores th• resultin9 value at the 
425 soecifted address. 
4U 
421 
•Z! 
429 

tnout Para••tera: 
04(AP) e Address to return ti•• of day valu• 
14 - Address of current PCI 

430 • 
~utout P•r•••ters: 

:-... 

10S: 

10 - Co•oletion Status Cod• 

USl!l.GET_Taoa.•M<•Z.1Jel4) .l!NTIT . 
lllGV\. 
tPNO'llllT .... ~. 

4(&Ple11 : Get address to stor• ti•• of day r•oister 
14.Cl1le10• lpanch if not orit•bl• 
•-••aTOOlo(ll) leturn curr•nt ti•• of day re9ister 

"GYL 
•IT 

•Ss•.N~IMILelO Set no,..al co•oletion status 

~ovtvL •ss,_accvta.•o 
UT 
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and retur1t 

Indicate ace••• violation 



WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 11 of 12) 

se .. _sTS_C!SP 
oz-ooo 

n 

so 

00000000•9" 
51 OI AC 

oa 

61 J4 &5 
50 04 AC 
Tf! •• ·so 

04 
50 7!11! ., 
14 A5 SC 
ooaoo~oo•., 

50 ooco•sfl 

- !•••ol• of user syst•• s•rvic• dtsoatc i7~NAT-198Z i0:11:53 YAl-11 Macro V03-00-
Set •a9e '•ult Cluster '•ctoP 27-A,R-1912 05:%6:49 STSISTSRDQT:tSYSHLPoEXAM' 

0012 444 .sun. Set 1ta9e '•ult Clu•t•~ PactoP 
OOIZ 445 :•• 
OOIZ 446 'uActioA•l Description: 
OOIZ 447 This routifto sots the o•9• fault cluator te the soecified value 
ooaz 441 aftd returfts tho orovtous value~ 
OOIZ 449 
oou 4!0 tn11ut '•'"•••toPs: 
OOIZ 45i 04(1') - Ne& value for 'a9e '•ult ClustoP feet or 
ooaz 4SZ Ol(A') - Address to PoturA proviou~ value 
con 453 (0 lll08ftS ftOftO) 

OOIZ 454 1t4 - filCI address of currertt process 
GOU 455 
ooaz 456 Output P•r•••ters: 
OOIZ 457 10 - co .. letioft St•tus cod• 
oau 45' :-.. 

0030 oau 4!9 • UOT•T USIR_S!T_PPC.•M<R4,IS> 
DO 0084 460 llOYt. HCTUGL_,Ml:hH Got address of precess header 
DO oon 4U llGYI. I< &PhU Get •ddress t• store prewieus 
n OOlf! 46% HOL 10t lraftclli if nerte 

0091 4tl tPNGV•T t411Clt)v!OS lr•Rch if "•t •ritabl• 

'' 0097 4.4 "0'1?1&. 'MOtl
0

0P,,CCl5),(ll) leturrt curPent ••lu• 
90 009~ 465 lOS: llllGYI 4(0)wlt0 ;et ne• welu• fer ,,e 
'1 009!11! .. , CJtllll ltG11IU'7 Check fer 1•9•1 ••lu• 
u oou 4•T !L!QU zos lr.,.ch u ho•l 
90 oou 461 •OYI UZ7.IO Set te •••i•u• •alu• 
90 OOH .,, z.01: IUJ'll 1011,MCll_CP,,CCIS) Set n•• ••luo inte ltMD 
00 OOIO uo lliOYL tSSS..,'5011ULolO Set "•r•al co•ol•tion status 
04 0084 411 UT and return 

oon 47Z 
!C ooas 471 Jos: •OYZlll. uss.accvta,.a Irtdicate ace••• violation 
04 001& 474 tfT 

OOH 475 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-1: System Supplied Dispatcher File (Page 12 of 12) 

- !s••ole of user syste• service disoatc 1T-MAY-1,9Z 10:11:53 YAl-11 Macr• V03-00 '•oe 12 
~ull Service ZT-&Pl•1!9Z OS:Z6:49 STSSSTSIOOT:tSTSHLP.EXIMPL!S~USSDI(l) 

00!9 411 .S9TTL Null Ser•ice 
OOH 47' :•• 
0099 419 'unctioftal Descriotioft: 
OOH 410 
OOH 411 IftOUt l'ar••eters: 
aon 4U 
0011 413 Ou tout ttar•••ters: 
001! 414 
0011 415 :--
OOH 416 

0000 OOH 481 e!'fTIT usu_MULL.·•<> Entry dofiftitio" 
50 a oo o ·IF 3C 00!0 41• 9'0VlVL USS_MOIM&Le IO Sot nor•al co•ol•tio" status 

04 oocz 419 l!T aftd l"oturft 
OOC3 4'0 
OOCl 4'1 .!NO 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Sample User-Written System Service 

• Allows suitably privileged {GROUP, WORLD} caller to obtain the 
default directory of any process in the system 

• Implemented using ASTs 

• 

Similar to $GETJPI system service and $SETDDIR RMS call 

One AST executes in context of target process, and loads 
default directory string from Pl space into part of AST 
control block 

Another AST executes in context of original .caller, and 
returns the default directory string 

Argument list for system service 

EFN Event flag number to set when done 

PI DA DR Address of PID for target process 

PRC NAM Address of process name for target process 

DDDESC Address of 3-longword descriptor for data 

SPARE t BUFFER LEN. 

BUFFER ADDRESS 

ADDRESS TO RETURN LENGTH 

TK-8185 

IOSB Address of longword for final status 

ASTADR AST address for notification 

ASTPRM AST parameter 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

System Programming Techniques Illustrated 

• Making privilege checks 

'• Making quota checks 

• Making memory accessibility checks 

• Allocating nonpaged pool 

• Using Pl mapping of process header 

• Queuing ASTs 

• Defining symbolic offsets in data structures 

• Accessing system data structures observing synchronization 
rules 

• · Converting process name to process id 

• Unique features of special kernel ASTs 

• Recovering from error conditions 

•, Guarding against errors in kernel mode for asynchronous 
operations 

Access violations 

Page protection changes 

Image exits 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Flow of Control in Sample System Service 

-1- User program calls USSGETDD 

CODE FOR. 
GET _STRING· 
AST 

CODE FOR 
PUT_STRING 
AST 

t 

USSGETDD System Service 

-2- Allocates and builds 
ACB data structure 

STANDARD AST CONTROL 
BLOCK FIELDS 

PARAMETERS SPECIFIED 
ON SYSTEM SERVICE 
CALL. 

MISC. INFORMATION 
NEEDED BY AST 
ROUTINES 

POINTERS TO BLOCKS 
CONTAINING CODE TO 
EXECUTE BY TWO AST 
ROUTINES 

I 

TK-8188 

-3- Queues up GET~STRING AST 

• Executes in context of 
target process to get 
default directory string 

• Queues up PUT STRING AST 

-4- PUT STRING AST routine 

• Executes in context of caller process 

• Returns default directory string to caller 

• Queues up AST requested by user (if any) 

-5- User AST executes (if requested) 

-6- Control returned to user program 
2-23 



WRITING A USER-WRITTEN SYSTEM SERVICE 

The USS GETDD Procedure 

• Entry point for· system service· 

Makes various checks to insure appropriate parameters on 
call 

Allocates nonpaged pool space for AST control block to 
queue to target process 

Allocates nonpaged pool space to hold two segments of code 

• GET string procedure 

• PUT string procedure 

• AST control block for target process 

Contains parameters from system service call 

Space reserved for default directory string 

Contains addresses of GET and PUT string p·rocedures 

Specifies GET string procedure as AST code to execute in 
context of target process 

Specifies that AST is a special kernel AST (and cannot be 
disabled) 

• Before queueing AST 

Raises IPL to SYNCH 

Checks to see if target process was deleted 
allocating nonpaged pool 

• Possible optimizations 

Could check if target process is caller 

while 

Could allocate one large block of nonpaged pool and store 
AST block as well as GET and PUT str~ng procedures in it 

Not done to avoid making complicated example even more 
complicated 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page l of 12) 

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 
cooo 
0000 
0000 
0000 
0000 
0000 
0000 
OHO 
0000 
0000 
0000 
0000 
C'OO 
0000 
0000 
cooo 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
C:,,00 
0000 
0000 

OCOOOOOl 0000 
00000000 0000 

0000 

4 
5 
6 ., 
I 
9 

10 
11 
1Z 
13 
14 
1S 
16 
11 
11 
1' 
ZIJ 
Zl 
2Z 
ZJ 
Z4 
Z5 
Z6 
z~ 

Zt 
Z9 
30 
31 
32 
:n 
!4 
?5 
36 
3T 
31 
!9 
40 
41 
•Z 
43 
44 
45 
46 
41 
4! 
49 ,,, 
51 
!Z 

17°NAT-198Z 10:\1:16 Yll-11 N•cro YOJ-00 I 
17-NAY-191Z 10:11:06 VGll:CNUlZNI!ISoSTSPIG.USSlU~ 

USSGl!TODoNAI 

This file cont•ins both •n edited uaer-•ritton syst•• sorwico 
dlso•tchor Cfroe CSYSHLPo!XINPL!SlUSSDIS,e~AR) and tho systoe 
sof"liCe code lt~clf for the t•t default dlroctory systoa sorwico. 

Ol!-?Nf .S!IYtCE - A •aero to cake tho aoprooriato ontri•• in ••••ral 
different ,SECT• roQuirod to doflno an !l!C or l!R• 
•odo serwicoo Those include the transfer woctor, 
tho c••• t•ble for dlsoatchin9e and a table contai~ 
the nuabor G1 roQuired ar9ueonts. 

.M&CID D!-?NE.S!IVlC!,NA"ltN&IG•OtMOD!•l!INfL 

.P$fCT SSITl&NSPll_YICTOl~'''leNOVITtEl!,,tC 

.ALIGN QUID Alitn entry ••int• for ••••d and 1 

.T•&NSflfl NAME • Define fi .. • as uniworsal sy•bol ft 

.Masc NAM! : U•• entry •ask defined in ••in ro~ .t- tDN "OOftlERNEL 
CH~l ·acccace_11sr~ce1N!L_cauNT!I> : C~an9• to kernel Nod• and ••• 
•IT : l•tUrR 
'!•NEL.COUNT!l•l!INEL.COUNT!R•t : Advance counter 

.,SICT lflN!L.NllG~STT!eNOWIT,EIEo,tC 

.ITT! NAIG : Ooftno nu•bor of r••uirod •rtu••n1 

.,SECT US!R_ltRNfL_OtSPto9TTl,MOWITe!llo,tC 

.WDRO Z+NAMt-lCAS!.SASE · : Mako entry in kornol oodo CISE tab 

.?1111 
CHM! 
t@T 

•<tCDDE.SAS!+EXEC_CDUNT!I> ; Chango to •••cut1•• aodo and •• 
: •o1Urtt 

El!C.COUNT!R•EX~C-CQUNT!••t 8 Advance counter 

·'SECT 
.STT! 

·'SfCT 
.woto 
.!NOC 
.f'IO• 

""00!11 
'''°' YOEll 
S'•O!fl 

!l!C-~AIGeSTT!,MOV•T.EiEo,tC 
NAIG : Oefin• nu•b•r of r•Qu!rod artu•ont 

USER.!X!C_OtSPt.aTT!tNOVIT,EJE,,tc 
Z•NA•E-EC1SE_aase : "ak• entry in •••C ••d• ClSE tabl• 

Oofin• proco•• header offsets 
Oofino 'LY offsets and Yalu•• 
Defino processor r•tister nu•bors 

!3 Initialize counters for ch•n90 aodo dispatchin9 codes 
54 
55 ~E,NEL_COUNT!R•O (ornol code counter 
!6 !X!C_COUNT~••O !soc cod• coun~or 
!1 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 2 of 12) 

~.t Oef ault Oirectory ftrin9 17-Ml'-l'IZ 10:11:16 Vll-11 Macro VOl-00 Pa9e Z 

0000 
0000 
0000 

00000000 
0000 
0000 

00000000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
oooz 
oooz 
ooaz 
ooaz 
oooz 
oooz 
0002 
aooz 
0001 
oooz 
oooz 
oooz 
0002 

l'l'l'~ff!lA ! OOOZ 
l'Pl'•flU9 OOOZ 

!I 
5' 
60 
61 
u 
63 
64 
65 
66 
61 
u 
69 
lO 
'It 
l2 
lJ 
74 
75 .,, .,,. 
lS .,. 
IO 
11 
az 
93 
14 
!' 
16 
ll .. 
n 
•O 
'1 
9% 
93 
94 

" ,6 
'1 ,. ,., 

.PSECT 
U•M!L_NUG: 

.PS!CT 
!UC_N&tG:. 

;•• 

1T-~lT-191Z 10:11:06 WORl:C,UtlNI!lS.STSPIG.USSlUSSGETOC1) 

llRN!L_NAIG.ITTEeNOVRT.EX!.PIC 
: I••• of byte table containinQ th• 

nu•b•r of reeuired arou•ents. 
!XEC_M&IG.ITT!,NOVRTeEl!.PIC 

l•s• of byte table containinQ th• 
nu•b•r o1 r•euir•d ar9u•ents. 

Th• YS• of transfer vectors to •ffect entry to th• usor writt•n •ysto• servic•s 
eftabl•s so•• yodatift9 of the sh•r•abl• i•a9e Cofttaini"9 th•• without necess1tatin9 
a ~•-link of all pro9raes that call th••• Th• PS!CT containinn9 tho transfer 
vector oill bo positioned at th• looost virtual address in tho shareable i••9• 
and so lon9 as the transfor vector is not re-ordorode pro9ra•s linked oith 
oft• worsion of tho shareable 1••9• •ill continu• t• werk with tho "••t• 

Thus •• a4ditioftal 1erwtce1 are added to a priwile9od shareable 1••9•• thoir 
definitt•ns should be added t• th• end of tho foll••in9 list to ensure that 
oro9r••s usin9 provious worsions of it •ill not noed to be ro-li"ked • 
To co•oletely a•oid rolinki"9 ••isttn9 pro9ra•• tho sizo of tho orivile9ed 
share•bl• i••9• -..st "ot chan90 so •••• oaddinQ •ill b• roQuired to provide 
th• oooortunity for futur~ 9roeth. 

;--
: Sorwtc• to 9ot default dir. 

Tho b••• valu•• Y••d to 9onorate tho diso•tchin9 cod•• sheuld b• ne9atiwo for 
yser services and •ust bo chosen to •••id ow•rlao with any other orivilo9ed 
shareable i•a9os that •ill b• YS•d concurrefttly. Thoir definition is 
doferred to this point in the asseMbly to causo their us• in th• precedin9 
•aero calls to bo forward references that ;uarantoo th• size of tho chan90 
•odo instructiofts to b• four bytes. This satisfios an assuaotion that is 
••do by for sorwic•• that havo to ••it and bo retried. Tho 'C for retrytn9 
tho chan9e ••d•· instruction that inwokos tho sorwice 1• assu•od to bo 4 bytes 
less than that saved i~ tho chan90 oode eaceotion fr•••• Of cour••• tho particul• 
sorwice routine dotor•inos shothor this is possibl•• 

ccan_un•-600 
ecaoe.uSE•-600 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 3 of 12) 

Get Oefault Oirectory Strin9 
Ch•n9e ~ode Ois••tch•r Vector llock 

1T-MAT-191Z 1oi11:1& Y&l-11 MaCfO VOl-00 
1T-N&T-191Z 10:11:06 WOll:C~UIZNIElS.STS,IG.uss: 

oooz 101 .SITTL C»uuuao Mod• Di•••tchor Voetor lloclc 
oooz 10Z 

00000000 103 .,SECT US!l~SllYtCESo,IGEeV!Co,tC.MQUITt!ll 
0000 104 

00000001 oaoo 105 .LOMG 't.VSC~ TTl' .. C:MOD Set tyoo of voctor to eh•A9• •oc 
00000000"' 0004 106 .LONG SUH,. YUStON tdontify systo• worsioft 
00000005"' 0009 101 .. LQNC9 lf~NIL_DtS,&TCM~e Offset to kornol ••d• disuatcho• 
00000000 oooc 10.1 .LONG 0 Offset to ezecutiw• ••d• di•••tc 
00000000 0010 109 .LONG a ......... d. 
00000000 0014 110 .LONG 0 IOSOr'IOdo 
00000000 0011 111 .LONG 0 Ne IRS diaoatchor 
00000000 001C 1U .LONG 0 Addr••• chock • ,re i•litl• 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 4 of 12) 

sa aaaa•111 

sa aaao 0 111 

51 0%51 ca 

"' 01 51 
113 

n oooo·c1141 
00000004 'tF41 

00 Jl'lU !I' 

Get O•f•ult Oir•ctory Strin9 
Kerft•l Mode Oiso•tcher 

11-MAT-1912 10:11:16 ~ll-11 Macro Y03-00 '•9• 4 
1T-MAT•191Z 10:11:06 voa«:CMUtZMIElS.STS,tG.USSlUSSGETDC1) 

oozo 114 
0020 U'S 
aozo 116 
oozo UT 
oazo 111 
oazo 11' 
oozo 120 
oozo 121 
0020 uz 
aozo 123 
0020 124 
oozo 125 
oozo 126 
aozo UT 
oozo 121 
0020 129 
oazo no 
oozo Ul 

aaooaooo uz 
0000 133 

JC 0000 U4 
04 0005 us 

0006 1J6 
JC 0006 1J1 
04 000! lH 
05 oooc 139 

OOO'l 140 
0000 141 

n 0000 142 
19 001Z 143 
It 0014 144 
l! 0011 145 

00'19 146 
eo1• 141 
oon 141 
0019 149 
0019 150 

9& 0019 151 
O! oou~ 15Z 

OOZT 153 
91 OOZD 154 
1'1 0033 155 

'" 0035 156 
OOJT 151 
aan 15! 
0031 159 
003! 160 
003! 161 
C~JI! uz 
0039 163 
003! 1E4 
OOH 165 

013000000 1.66 
o; 0000 UT 

0,01 H' 

.--

CSP) - Return •ddr••• if bad chant• ••d• value 

14 - Current ,Cl lddr•••· CTherefere 14 11Ust b• soecified ift all 
retister saw• •••ks fer kernel reutin•••> 

AP - &rtu•ent DOiftter ••istin9 •h•n the chant• ••d• instructien •as •••cuted. 

"' - Address of •ini•al call fr .. • to esit 
th• chant• •ode disoatcher and return to 
the oritinal ••dee 

.,SICT 
IUCCYtO: 

•OYZ'llL 
•!T 

ltNSflUG: 
•OYZVL 
ltlT 

KNOTMf: IS! 

US!l.lllNfL0 0tSPO.ITT!.NOVIT.El!ePlC 
; lerftel ace••• wiolation 

•SSt_&CCYtOelO Set ace••• violation status code 
and re-turn 

lernel inauffici•"t ar9u••ftts. 
•ss1_tNs-a1G.10 Set status code and 

return 
159 t• f erward r••u•~t 

lEIN!L.DISPATCM:: 
Movie w•-1caae_11s1c•o>.•1 
91..SS lNOTlll! 
CM-~ ltelKEINEL_COUNT!I 
9GEQU UIOTlllf 

Entry to disoatcher 
Nor•aliz• disoatch cod• value 
lranch if code value too lo• 
Check hi9h li•it · 
lr•nch if out of ran9• 

The diso•tch code has no• b••n werified as bein9 handled by this dlsoatchere 
ne• th• ar9u•eftt list •ill be ,robed and the r••uirod nu•b•r of ar9u•onts 
verified. 

•CYI9L 
•OVAL 
tf'MORO c,._, 
91.SSU 
CASEV 

w•~EtM!L_NllGCR1l.•1 ;.t reQuirod ar9uaont couftt 
aa4Cl1lelt ~o•outo byte couftt includtn9 ar9 count 
11e(lPlellCCYIO lranch if ar9liat net readable 
(IP>eW 6 (lfRNEL_NlRG-lCODE_S&Sl>CROl : Check for roQuir•d nu•b•r 
ltNSf'AtG ef ar9u••nts 
10.- Caso on chan90 •ode 

tlCOOE_llSEe• 
•<lEINEL_CDUNTER-1> 

ar9u••nt value 
la•• value 
Li•it ••lu• Cma•b•r of entri••> 

• Ca•• tabl• baso addr••• for DE~INE_SERYtCE 

Ca•• table •ntrtes ar• aade in the ,SECT USEl_lllNEL_DtSPt by 
invocations of tho OEftNE.SERVIC! •aero. The thr•• PSECTSe 
USEl.C!INEL_OtSPOe1eZ •ill be •butted in lesical order at link-ti••• 

.P!ECT USEl_CEINEL_OtSPZelTT!eMOVITeEXEePIC 
•S~ : teturn to rej•ct out of 

; ran9e waluo 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 5 of 12) 

~•t Oef•ult ~trectory Strif'lt 
(ernel ~ode ~isoatc~.,. 

1T-l'IAY-UIZ 10:11:16 vn-11 lilaCl"O vo3·-oo 
1 T--.AT«>19U 10U 1: 06 lllOll:C"UUNtEltS.STSPltC:. USSll 

0001 
C~01 

O'C1 
0001 
0001 
0001 
0001 
000\ 
000\ 
0!>01 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
oocn 
0001. 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
OOot 
0001 
0001 
0001 
Otlot 
0001 
0001 
0001 
0001 
0001 
0001 

110 
111 
nz 
lH 
174 :•• 
us 
116 
tTT 
171 
119 
no 
111 
11' z 
113 
lr" 
us 
116 
111 
111 
1n 
no 
Ui 
19Z 
1n 
194 
195 
196 
1'1 
1'~ 
199 
ZH 
%01 
zu : d 

201 ;-... 
Z04 
zn 
20& 
ZOT 
ZOI 
Z09 
no 
zu 
uz 
%13 
214 
us 
Z16 

.title USSC:!TOO 

.idef'lt •voz• 
Get Default Directory Strint 

This i• an •••••l• of a YS&P eritten cy9te• service that obtains 
the d•f•ult directory string fro• &Ay processe 

The orocedur• •••cut•• iA kePR•l •ode to oueue th• soecial AST 
to the saecified processe A aeeciel AST is •l•o used to return the 
lnf or••tioR to tho reQuesttRt ~roe•••• 

Aut"o,.: 

\.arry lteRah 

15 July 1HO 

Yik llluiznieks 

Added ch•rtino precess buffered t/O Quota foF buffers 

t .. c lud• !BU••= 

UC9DU1 

IOTNOEI' 
Ult\.OE• 
IJI!DEll 
"C:!D!fl 
_,MODEi' 
l'lttDEfl 
l'SLO!fl 
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IST Control llock definitions 
Data structure tyoe cod•• 
Synchroniz•tion IP\. waluos 
Job tnfor•ation !lock (Quotas) 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 6 of 12) 

~•t Oefault Directory Strin9 
(ernel Mode OjsDetcher 

11-MAT-1912 10:11:16 Y&J-11 •aero VOl-00 Pa9e 6 
11-MAY-1992 10:11:06 WOll:C~UIIMIElSeSTSPIG.USSJUSSG!TO(l) 

0001 Z19 
COOl U9 
0001 220 
0001 211 
OQOl nz 
OOO'J 223 

OOOOOOlC 000.0 ZH 
001C: ZZ'5 
001' 2%6 

oooooou 0~1C: UT 
0020 22! 

00000024 oozo 229 
0024 no 

00000029 0024 231 
0021 Z32 

oooooozc OOZ! Z33 
nzc Z34 

oooooou ooze Z35. 
0030 ZH 

00000034 0030 UT 
0034 23' 

OOOOOOJI 0034 Z!9 
0031 uo 

oaaoonc: 003! 241 
C03C 24Z 

00000090 003C 24"3 
0090 244 
0090 245 
0090 246 

• 0000005! 00'90 %41 
0090 zo 
0090 249 
0001 250 
0001 Z'51 
0001 252 

•· 0001 253 
0001 ?'54 

00000004 0001 255 
0000000! 01301 256" 
oooooooc 0001 2!T 
00000010 0001 251 

0001 259 
00000014 0001 260 

01)01 261 
00000019 0001 262 
OOOOOOlC 0001 263 

0001 264 
0001 Z6'5 
0001 Z66 
0001 Z6T 
0001 261 

00000'31! 0001 ?69 
OOOOOOT'l 0001 ZTO 

0001 zn 

Define !•tended AST Cofttrol llock 

• • ACStL_lAST • 4 

SO!P acs_L_GIT_•ST 
.ILlL 1 

ID!' ac1_L_,u1_as1 
.ILlL 1 

10!' acs_L_DDDESC 
.ILlL 1 

10!1' &Cl_L_!l'N 
.IUL 1 

IHI' aca_L_tas1 
.ILlL 1 

IOl'fl &Cl_L_no_PtD 
.ILlL 1 

ID!, acs_L_tMGCMT 
.II.KL 1 

IO!fl &Cl.L.QUDU 
.l\.lL 1 

10!1' acs_ T _DDSTllNG 
.ILll 14 

10!1' &(_l_t_NIW_LEN 

;&ddrosa of GIT AST in nonoe9ed pool 

:address of 'UT AST in nonoa9ed pool 

:Store addr••• of data descriptor 

:Savo event fla9 nu•bor 

:S•v• addr••s of status block 

:Savo PID of roQuostor 

:store 1••9• count for synchronization 

:Allocate soaco to contaift default strin9 
:Mu•bor i• taken fro• 'IQ definitions 
: in aodulo SH!LL 
:Sy•b•l for extended lendth 

ACl_l_STW_LEN • AC~_l_NEV_LEM - <ACl_T_DOST•ING • 1) 

SD!fS!llD &Cl 

Ar9u••nt List Definition Coattorft•d after IGITJ,t> 

!!IN 4 
•t'OAOI • I 
"CMA .. • 12 
O'OOESC • 16 

tOSI • 20 

ASTADI • 24 
&STP•" • ZS 

:!vent fla9 nu•bor 
:Address of precoss tD 
:Address of precess n••• doscriotor 
:&ddr••• of three lon9word descriptor 
: thet describes destination of data 
:Address of lon99ord that receives 
: final status 
:AST address for notification 
;.&ST para•otor 

Defino •oecial typo field codos for blocks containin9 &ST cod• 

dyft_k_;ot.••t • •sao - Z 
dyft_k_put_ast • •xao - 3 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

L;sting 2-2: USSGETDD Procedure (Page 7 of 12) 

Get Oef•ult Directory Strtn9 1T-~AT-191Z 10:11:16 YAl-11 ~•er• YOJ-00 
uSS_GETDO Get Oehult· Directory String I' 1 T-IHT-1912 10:11:06 YORUCJllUt?MUlS.STSl'WG.USSl 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
OOC1 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
Ol!Ol 
0001 
0001 
0001 
0001. 
0001 
0001 
0001 
0001 
0001 
O'lOl 
0001 
000\ 
coot 
OIJOl 
0001 
0001 
0001 
0001 
Datil 
0001 
0001 
0001 
0001 
OOCH 
0001 
0001 
0001 
0001 
OOC1 
0001 
OOC1 
0001 
0001 
0001 
0001 

213 
ZT4 
215 •• 
21'6 
ZTT 
Z71 
Z'T9 
no 
211 
212 
Zt3 
214 
ZIS 
zu 
%IT 
211 
119 
Z'° zn 
nz 
Z'3 
%94 
Z95 
Z'6 
ZtT 
Z9t • 
2'9 
JOO 
301 
lGZ 
JO! 
304 
305 
J06 
301 
JGI 
309 
310 
311 
31% 
313 
n4 
]15 
JU 
31 T 
319 
319 
'20 
JZl 
322 
HJ 
324 
325 
3%6 
JZ1 •. 
3H 
321 

uss_c:noo 

This procedure obtains th~ default directory string for afty oroces 
in th• systo•. Tho ••t~•d usod o•r•llels the IGETJl'l systo• servlc 
I special ~ernel AST ts delivered to tho target process. •~ere tho 
default directory strtn9 1• cooi•d fro• its '1 soaco location to 
tho e•tendod AST control block. That block is ·thoft used to deliver 
another AST back to th• reQuesttn9 process. 

e10.aoac 11'> 

•ICMl,.(11') 

ODOl!SCCAI'> 

?051(11') 

&STAOIUI') 

?,.olic:it Inout: 

Nu•b•r of event fla9 to sot when tho roQuested 
info,..ation i• av•ilable. 

lddre•• of lon9•ord containin9 th• process IO of 1 
proc••• for which tho inf•,..•tion i• b•in9 reQuos1 

ld~r••• of tho strin9 de~cri•t•r for tho process ~ 
of tho oroc••• for which tho infor•ation is bein9 
f"OQ'!Oatede 

Address of three loft9••rd deacrtotor th•t describe 
whore inf or•ation •ill be storodo 

·------·-·-- -=-~· luffof" Addresa - -­Address to Return Len9th 

Used by tho. kernel &ST to r•••rt •rrors back to 
th•· ori9in•l caller that cannot bo detected in 
the initial orocod\erec One such error •i;ht ~· 
a orotection chan9e in the vseres buffer~ 

Address of an AST that will be called when all of 
tho reQuested dat• has been suooliod. 

•• lddr••• of PCI of caller Ccurront process) 

The default 1trin; (and optionally its length) are passed 
back to tho caller. 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 8 of 12) 

Get Default Oir•ctory Strtn9 11-MIT-l,IZ 10:11:16 YAl-11 Macro YOl-00 '•9• I 
USS-~ETOO Get ~•fault Dir•ctory Strin9 ' 11-"AT-191~ 10:11:06 WOll:CMU%ZMI!lS.STS,l,.USSlUSS;!TD(1) 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
C001 
0001 
0001 
0001 
oocn 
0001 
OOOl 

00000000 
oocooot ,. .. cooo 
0000004 •• 0004 

0009 
00000000 

0000 
o•ttC 0000 

0002 

01 !O 

ooooaoao•'itr 
54 

SC 04 
oooooooo•Gf 

SC 04 
15 so 

oaoz 
U OOH 
04 cou 

0011 

ao 
ca 
co 
u 

oon 
0011 
0017 
0011 

!30 
331 
!!Z 
333 
3!4 
33'J 
336 
331 
311 
3!9 
340 
341 
J4Z 
343 
344 • 
345 
346 :--
347 
14' 
349 UNGU 
350 
3'1 
l!Z 
3'3 
354 
355 
356 
351 
351 
3'9 
3H 
lU 
JU 
163 
364 
365 
366 
367 
36! 
30 
31., 
37'l 

ss1_Nau•11. 

sss_accvta 

su_nouaTa 

ss1_tYLOGMlM 

sss_NONUPI 

AST h•• boon •uccosefullY Guouod to tho tar9ot proco•• 

Oft• of tho input •ara•otors c•nnet bo succoesfully re•d 
or tho outDut •trin9 buffer or len9th buffer cannot 
be re•d• 

Net eftou9h AST ouet• te doliwer notiflcatien AST 

tnw•lid •roe••• n••e strift9 ••• suoo11od 

lither •" lftw•lid •recess tD ••• supolied or tho 
orec••• no lon9or esi•ts. 

Caller does not h••• tho priwile90 to reouest 
info,..ation fro• tho t•rtot process. 

.,SICT NQNSMA•ID_OATA •tc. MOflf• LONG 

.AOOltSS LOCl_ltGIN ; •an9• of addresses to 

.AOO•!SS LOCl_!NO : lock into aork1n9 sot 

uss.ccor 

ILCWSIT_S tNAO•••ANG! 
IL!S 10. 1.acx_IEGIM 
•tT 
.. l!llUL LSS 

tf't. s. STNCH 
G•SCMIGL_CURPCS 9 14 

•• 
•4· "' <;•!tl!SN&911,t0 
tO 
•4·'' 10.101 

Lock P•9•• in eerkln9 sot 

;Synchronize access for Ml911,tD 
:Get curr•nt 'Cl addr••• :S••• current PC! addr••• 
:M•k• 'IDAD• fir't ar9u••nt 
; roturfts at IPl.i.STNCH 
ne• ftood to stay at elowated IPL 
:toset ,, 

OO'l00000°GIS 51 

CZ 
E9 
11 
u 
JC 
11 

0011 
oou 
00%1 
002'3 
0026 
ooze 
ooz• 
0032 
0035 
003C 
003! 
0043 
0045 

lTZ 

1.acir_t!GtN: 
snt't. 
lltOVt. 
l'USHI. 
lOOL 
JS! 
S!Tt•t. 
sun 
11.!C 
CJI"' 
!GTWU 
lllO'f?WL 
HS 

•1.;•sCHtGL_sw,,tD 
151 
tSSl_NOMU'••tO 
101 

so 

50 

011 
ooao•1is 

05 

55 51 
10 

0045 
0045 

lt 0045 
ll oou 

0040 
C04:> 

o~ 0040 
!I 00!0 

OO!Z 
005Z 

373 
314 
:rn 
316 
3T'T 

1.CCIC.!MO: 

JT! &Ctvta: 
31' 
310 tot: 
311 
3'Z 
3!3 lSt: 

"'0VtWL 
!IW 

•sss_.accvro. ao 
!I •OR. lt!TURN 

"'0Vl •1.111 ;sawo '10 of tar~ot process 
PO•• t•"'(R4> :lostor• caller•s 'ca address 314 

31' 
316 

Check for and ~lear possibl• •t•tus block 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure ·(Page 9 of 12) 

51 14 IC 
01 

61 

n 04 ac 
ooouooo•G, 

CD SO 

U IC 
01 

50 0000°8fl 
!S &4 

Cl 

n 10 &C 

56 6!S 
ST a.e. AS 

51 OS u 

00000090 ., 
ooaac:>Cs"ats 
00000094•9,s 

5& st 
OOOOOOOO"G' 

.... 50 

OOOOOO•O SF 
oocoooco·GF 

C3 50 

~•t O•fault Dir•etory Strin9 lT-MIT-l•tZ 10:11:16 Tll-11 Macro ¥03-00 
USS_GETCD ;•t O••ault Directory Striftt ' 17-MIT-l•IZ fO:t1:06 WOll:t"UilNIElSGSTS,IG.u: 

co 
13 

C4 

ta 
u 
!9 

05 
1J 
JC 
u 
u 

CIO 

JC 
tlO 

00 

co 
Cl 
Cl 
00 
16 
n 

005Z 
0056 
0051 
00!! 
0060 
0060 
0060 
0060 
0064 
oou 
0060 
0060 
0060 
0,60 
GOTO 
OOTZ 
0071 
00'7& 
one 
001C 
OOTC 
one 
0080 
oou 
0019 
oua 
0093 
0097 
0090 
0"90 
oo~a 
0090 
0014 
00.tC 
0094 
OOIT 
eoeo 
oaco 
aoco 
ooco 
ooco 
ooco 
ooca 
ooco 
ooco 
ooco 
ooco 
ooco 
o~co 
COCCI 
ooco 
coco 
coco 

co ooco 
U OOC7 

c~c~ 
E1 ooc~ 

MOVL tOSICA,),11 
UQL ZOt 
tflNOWIT t4.Cl1)elCC:VtO 
CUI. Cit> 

;G•t IDSI address 
:Ski• if tt•n• 
;Ch•ck accessibility 
:Cl•ar it ittitially 

ZOt: 

311 
319 
319 
lto 
3't 
HZ ·t 
3'3 
!94 
1•'5 
3'6 
HT 
391 
3'9 
400 
401 
402 
401 
404 
405 
406 
4GT 
401 
409 
410 
411 
4U 
41 l 
414 
«>U 
416 
411 
41 ! 
419 
uo 
4Zt 
422 
4Zl 
424 
4ZS 
4U 
4Z'P 
42! 
4Z9 
•JG 
431 
43Z 
4H 
434 
4?5 
436 
4ll' 
4H 
4.3' 
440 
441 
44Z 
443 

MOV?1L 
JSI 
ILSC 

!JllN(&P),U 
G"SCMSCL•t!P 
IOelOS 

:C•t •••nt f la9 nu•ber 
:Cle•r that fla9 

zss: 

TSTL 
HOL 
"OYZWL 
TSTW 
IUOU 

lllOVL 
t111ea•O 
lt0¥Zlilt. 
•ovt. 
tJIMOWIT 
lllOVL 
tfi'IQWtT 

UTIOI C.11') 
Z!t 
•sss .. uauara,ao 
l'(UV.ASTCNTCl4) 
101 

ODO!SCCAf'),15 
•·u, CIH eACCVtD 
US> ••6 
4(1!hU 
•&.(IT),ACCVtO 
9(15),•S 
•41CWl>.ACCYID 

Ud,t if err•rs 

:1r9u••nt •D•Cifled 
:Skio ch•ck if ttot 
:Assuae net •n•uoh Quete 
:lny QU•t• left 
: , ..... ,. 1 f ft•ft• 

:G•t address of descriotor 
:Is descriotor readable? 
:Suffer siz• to 16 · 
; end address to IT 
:ts teat buffer erit••ble? 
;Get address of len9th buffor 
:ts it eriteable? 

Ch•ck for sufficieftt QUote by su,..tn9. sizes of all needed blocks 

~OVL ucs_x_11ew_L!N, u : AST block t.n9~f! _p_l.u._ f.._- :;;_ 
IODLl 1<,UT_LENGTH•lZ>,11,R~ift9--r91t9th olus r- ~ 
IOOL3 •<~tT_L!NGTH•1Z>tl1el1 : 9•t strin9 len9th 
lllOVt.. U ,110 •••• Quota bytes to be charge• 
JSS G•!X!t9U-Jll•QUDTI Ch•ck Quota 
!L!C 1110, 101 

It this ooint, all checks haw• been •ad•• The access checks •ust sti: 
b• Nad• aoain •hen it is ti•• to Nov• data to th• user•$ buffer~ 
Th• asynchrottous nature of this s•rvice all••• the callin9 orocess 
to contiftu• eaecution ehile the d•fault directory strift9 is b•in9 
obtained. Protectiott could b• chan9ed on th• buffer, causin9 • 
possible access wiolatiott fro• k•rftel ••d•• 

Ott• ooti•i%ation t~•t is D•••ible here is te check •heth•r th• 
ta~g•t orocess is the sa•• as the eall•r• Th• default directory 
caft b• obtained-in a •uch •ore straiohtferward Manfter thatt is bein9 
done her•• tn fact. an RMS call already ••i•t• to acco•olish this. 

ltoo allocate an ••tettded &ST cont~•l block and stor• th• 
r•l•w•nt o•r•~•t•rs. 

9'0VL 
JS! 

•ac1_1_New_L!N.at 
;•!l!IALLCC!UF 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 10 of 12) 

OC AZ 
01 AZ 
O& AZ 

58 
51 
oz 
51 

51 51 oz 16 
oe 1z 51 10 IP 

10 &Z 11 &C 
14 AZ 1~ l( 
H AZ C4 AC 
ZC AZ 14 AC 
Z4 AZ 10 &C 
JO &Z 60 A4 

55 o'lo~ooao·Gis 
H &Z O~fO C5 

1C. AZ 
zo u 

11 AZ 5A 

55 5Z 
51 oooooo•a•af 

ooooooao·GF 
OJ 50 

OO&T 
1c. as 52 

n 
12 51 

18 15 

n 1! '' 

3f 
OOH~lfl 

3f 

1C &5 oc 

51 OOOOOOC5 .,, 
oocooooo·GF 

76 50 
zo A5 52 

tz 
u n 

IZ .,_, SP 

~•t ~··•~lt Directory ~tri"~ 17-•AT-1992 10:11:16 
USS-~fTCO ~•t ~•fault 'ir•ctory Stri"9 , 11-M&T-1912 10:11:06 

V&l-11 ••cro YOJ-00 P•9• 10 
WOll:CNUt?Nt!lS.STS,tG.USSlUS~GETO(l) 

31 

c~ ..., 
90 
cc 
!tr 
19 
co 
00 
00 
0, 
00 
co 
C'l 
ca 
C4 
C4 
co 

00 
00 
16 
u 
ll 
DO 
TC 
so 
9! 

u 
28 
ea 

Cl 

co 
u 
n 
DO 
TC 
90 ,. 
u 
ZS 

oac~ 

0003 
COC3 
COD? 
CODS 
ooc• 
oou 
cou 
COl!C 
00'1 
OOH 
COP! 
0100 
0105 
010-6 
0111 
CUT 
011& 
011!) 
OUl 
0121 
0121 
0121 
0121 
0121 
0\21 
0121 
01%1 
0121 
01%4 
ClZS 
013\ 
0134 
0137 
0131 
0130 
0140 
0144 
0144 
014!1 
0150 
C\5Z 
015Z 
0151 
015, 
0151 
0159 
0158 
OlSP 
0165 
0168 
Ol6C 
016! 
C\11 
0175 
0175 
OlTT 

ZIS: 

uw 

•O'lt. 
•avw 
•ave 
11111onSL 
UT?Y 
IU11 
•OYL 
•OY\. 
•OYI. 
lllQYL 
•OY\. 
,.CYL 
MOYL 
lllOYL 
Cl.It. 
Ct.U 
111110¥1. 

lOS 

llteAC1tt._PtDCRZ) :store ,ID of t•r9et •roe••• 
11,&C!tw_st?!CRZ) :store size of structuro 
•OTNsc_Aca,acete.TT,!Ct2> ; aftd its tyoe 
It 
•,s1.sv_Ptv1111100,•,St.ts_,,.,11111ao.a1,11 :Get call•r•s ace••• •ode 
•<1aac1sv_l&ST>,a1,ac111_1111oo<•Z> • aftd store it 1" 1c1 
.a5Taoaca,1,ac111..&ST<•Zl ; address of user•s &ST, 
IST'R'(A')•ACISL_&ST't"(IZ) : and associ•t•d ••r•••t•r 
''~<&')•&ca_t._E,M<•z> :store oweftt fla9 nu•ber 
IOSICA'l•&Cl_L.10$1(12) : aftd st•tus block address 
DOO!SCCA'>••ca_L.ODO!SCCl2) :Savo address of data descriptor 
•c1s1._,tac1•>,&Cl_L_Dt.o_,toc12> :saw• caller•• ,to 
G•tTt.IGt._,MOel5 • •ftd i••te seouence nu•ber 
•MOSt._tMGCNT(R5),&Cl.L_tlllGCMTCl2) • for later synchronizatio" 
ICl.L.GET_&STC•Z> :Clear those too loft9oords to 
ac1_1._,uT.&STCl2) ; prowont ••ssible d••llocatioft 
•10,ac1.1..ouaT&Cl2> ; byt•• to chart• to ouota 

M•• CO•Y t~. to• ISTS into ftOftD•t•d ••• 1. ' ••••r•t• block •ill 
be allocated for each of th• too ASTS. tf either deallocation 
f•t.ls. U•• error 11ath •ust be suro to deallocate atty •lready 
allocated pool soaco. 

,irst do tho GIT &ST 

30S: 

,.avt. 
•av1. 
JSI 
UIS 
UV 
•GY\. 
CUQ 
"0Y'lt 
•OYZ!'lt 

1001.3-

•z,u 
•GET.L!NGTM•l2elt 
G•!JES&l.ONQM,IGEO 
R0,30S 

'" 12,lC!.L_GIT_aST(l5) 
CIZ>• 
11,CtZ>• 
•OTN_l_GIT_asT,(•2>• 

:Savo &Cl address 
:&lloo 12 bytes for • header 

:Clear two link lon9oords 
:Store size 
:Store tY••· •ftd clear soar• byte 

•••<10,11,12,Rle14,15> :Savo re9tsters for •OYC3 
•GET_L!NGTMtGET_STIING,CaZ) ·;cooy code to pool 
••111c1a,a1.az,13,14.15> :tester~ r•ti•ters 

•tt,&Cl_L_GET_&ST(t5ltACISt._l&ST(l5) :store •ddress of sooci•l 
: &ST. skiooift9 header 1" block 

Oo e•actly the sa•e tht.ft9 for tho PUT AST 

•'fJYL 
JS! 
91.SC 
1110¥1. 
CLIO 
lllQYW 
lllO'IUW 

t'UT_L!NGTM+lZ,11 
G•!JES&LONON,&GE~ 
10,5ss 
1z,ac1_L_,uT_&STCR5) 
Cl2>+ 
tl,CU>• 
•OTM_1_,u1_1sT.CRZ)• 

:Alloo 12 bytos for • hoader 

:Clear too liftk lon9oords 
:Stor• size 
:Store type aftd clear so•r• byte 

•·~c1a,11,1z,13.14,15> :S•we r•ttsters for lllllOYCJ 
.,uT_LENGTH,,UT_STRtNG.<•2> :Co•y cod• to pool 

2-34 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 11 of 12) 

~•t '•f•ult ~ir•ctory Strin9 17-MAT-1912 10:11:16 YAl-11 Macro V03-00 
USS-~!!CO ~•t '•f•ult Oirectory Strin9 P 17-Mlf•l912 10:11:06 VORl:CMUIZMI!lS.STSP•G.USSl 

. 3F 9 & 

54 Ct &5 lC 
oooooooo•t;f co 

54 6144 o~ 
oc &5 60 u 01 . 39 1Z 
34 HU 01 !O 

54 co 
ooaooooo•G, c' sz 7• 14 ao 

10 u uu CZ 
10 &5 C5 

ae 13 

n &4 ST 
Otl 01! u 06 EZ 

5Z 04 00 
54 l!CO 

OOOCIOOOO"'GI' 16 
so oooo•st1 lC 

04 

50 ooao•afl lC 
50 00 

so 20 &5 00 
06 13 

CIOO~OOOtl"GI' U 
50 lC l5 CO 

06 13 
00000000°cl' u 

50 SS DO 
OOOOOOOO"GI' l6 

50 n oo 
04 11 

00000007 

cut 
018] 
CU3 
011] 
IUU 
0113 
0113 
OU'J 
018] 
018] 
01U 
011! 
0195 
0199 
019! 
ouo 
OU5 
OUT 
OU! 
OlU 
0111 
nu 
one 
one 
one 
one 
au~ 
01(4 
01C7 
01Cl 
OlCO 
0105 
0109 
0109 
01C9 
0109 
0109 
1.1109 
OU?9 
0109 
010! 
ouo 
01£4 
01H 
OlEC 
ou=o 
QlfZ 
Olf' 
01'1 '! 
OZOl 
0204 
0207 
0%09 
ozoo 
0%00 

501 
scz 
503 
504 
505 
506 
501 
sos 
509 
510 
Ul 
512 
'11 
514 
515 
516 
511 
na 
SU 
520 
5Z1 
52Z 
523 
524 
525 
5Z~ 
5ZT 
529 
SZ9 
no 
531 
nz 
sn 
534 
535 
536 
531 
5341 
539 
540 
541 
542 
54] 
544 
545 
546 
547 
54& ,,, 
SSC 
sn 
552 
553 
554 
555 

•e•dy to queu• t~• &ST to t~e tar9et Drocess. T~is routine does not 
••ke •11 t~• checks th•t ar• Derfor••d by SGETJ'I· Por that F••son. 
t~o caller May ~ave to ••it for so•e ti•• for infor••tion to be p•ssed 
back fro• 1h• taro•t orocess. The one ch•ck that •ust be ••d• even 
here 1• wheth•r t~• tar9et oroc••• has been deleted (or is in the proce 
of b•ino d•l•t•d>. 

351: S!Tt-1. 
•OVZV\. 
11tOvt. 
lltOVL 
C)t•t. 
INEO 
HS 
•USHI. 
NOVI. 
•OVL 
SUll. 
TSTL 
HQL 

O!CW 
!SSS 

40S: •OVI. 
•OP\. 
JS! 
•OVZVL 
S!Tt•L 
lfT 

7!1 
ACIS\..•t~(RSle14 
;•seMSGL_,c1v1e.11 
C•t>tl4l1114 

;Need to lock doon so•• •or• code 
:Get 'ID •f tar9ot 
:Got taro•t PCI address in ,IC •an 

•CIS\..•tDCR4),ICISL_,rocR5) :are ,tDs t~. •a•• 
SO• :error if not 
.,c1sv_o!L'!N11•C91\..STSCl4),50S ;Check if b•ino d•l•t•d 
14 :Save 'Cl addr••• of tar9wt 
G•SCHtGL_CUtPClel4 :Get current 'Cl •ddress aoain 
•CISL .. JIICR4>.RZ :Charo• 11sor for buffer fro• •uota 
ACt .. L .. OUOT&(iS>eJISIL_STTCNTCRZ) ;Quota stored in Jtl 
&C!SL.&STCISl ;any user &ST spocif1od7 
40t :SkiD accountino if nono 

:This accountino cannot b• done un 
: hore because DCLlST in the •rror 
; do•• its oon accountin9. 

PC!SW_ASTCNTCR4) :Count AST aoainst Quota 
••c1sv.ouaTa,Ac111_••aoc1s1,•os 
''•ts_TICOMelZ :Glv• • o~oooin9 boost 
14 :Clean ue stmck 
;•stH1QAST 
1$ S s .. tiOllUL • H 
•o 

,roe••• ~•• 9ono ••a• in t~e 1nt•ri•. Doallocat• lCI aad the 
t•o code blocks th•t contain th• ;1T •nd 'UT ISTs aad r•turn throuth 
co•Moa ••it path. !fttry SSS is used if ea •rror occurs after so•• 
of th• three oool blocks have already been allocated. Essentially, 
t~• &Cl ts •l••v• doallocatedc tf tho GET •nd 'UT ISTs have b•en load•~ 
nonoa9od DOOle those blocks •ust be d••llocatede tooo 

50S: •OVZVL •sss.NONEl,RolO ;Tftis is error if Droc••• has gone 
SSS: PUSHL 10 :Savo status •cross deallocation 

•av1. lCl_L_PuT_ASTCR5>.•0 :Any 'UT AST? 
"OL &OS 
JS' G•!X!tO!lNQN'l'EO :tf so, d•allocato it 

601: •OYL lC9_L.GIT_lSTCR5)elO :Any GET AST? 
S!OL 70S 
JS9 G•!l!SOflNONPAGEO :If so, deallocate it 

Tas: •OVL is.10 :Get •ddress of gool to bo d••lloc 
JS! G•EXESO!&NON,IGED 
S!Tt•l •O 
•OYL <S,>•.10 :•••tore status 
119 !l•Ot_IETUIN : and enter Co••on exit Dat~. 

T5S: .LONG I'lS_SlNCM 
assu•e <.-35t> L! s12 
.DSA9L LSI 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-2: USSGETDD Procedure (Page 12 of 12) 

so 
5• oooooooo•GP 

51 60 14 
5Z 

53 04 lC 
00000000•;11 

51 14 AC 

°' 
61 6! 

SS 11 IC 
u 
54 

S4 54 OZ 16 

01 

G•t Default Directory Strift9 
!llCl.'!TURN - Co••oft error return 

17-MIT-1912 10:11:16 YIJ-11 M•cro YOJ-00 '•o• 12 
11-MIT-1912 10:11:06 WQRl:CMUilNIElS.STS,IG.USSlUSSGETD(1) 

OZDO 
oza:> 
ozoo 
ozoo 
0200 
OZO!J 
OZO'l 
UO'l 
a zoo 
azao 

0:1 ozoo 
Do oza,: 
00 OZ16 
04 OZll 
ao auc 
u ozzo 
DO OZZ6 
u az21 

ozzc 
oo onz 
00 ous 
13 0239 
DC 0231 
,, 0%30 

OZH 
!l OZ50 
04 OZ5Z 

0253 

59'7 
551 
559 :• 
560 
561 

.SUITtTU !llOl_RETUIN - Co••on et"ror return 

T~ts is tho c .. •on ••it p•t~ for •rror• dotoctod in ar9u•onts 
to the ••rwice. Tho ewoftt flao is sot. tf • status block ••• 
soocifiode flftal status is re•ort•d t~oro. If an &ST ••s roQuost•de 
it is ououod to tho caller (foll••• SGETJ'I conventions). 

!1101.HTU•N: 

56% 
563 
'64 :­
SU 
566 
561 
56' 
569 
STO 
ST\ 
5TZ 
513 
'14 
5T5 
516 
57T 
511 
579 
5IO 
511. 
512 
513 
514 

'USML 10 ;Savo •rror statuo 
MOYL G•SCMSGL_cu1,c1.14 ;Mako sure 14 contents are correct 
"OYL 'ClsL.•t0(14le11 :Got 'tD of caller 
CLIL RZ :No boost ~ore 
MOYL !PN(lP>.•3 :Cot •••nt fl•o nu•bor 
J$9 G•SCMS,OST!P : and ••t tho fl•o 
MOYL tOSl(l'>••t :Cot status block address 
9!QL 101 :Branch if ftono soociflod 
tPNOVIT ••·<•t>.to• Sil•• •kl• if 1nacc••sibl• 
~OY~ <S'>•<•t> :1eport fin•l status 

101: MOV~ AST&OR(l,,,., :cot IST address 
9!QL zos :Skio if none 
•OYPSL 14 :Got 'SL 
!IT?V •'SLsv_,1v•oo,•,SLss_,1vMaa.14el4 :Estr•ct c•llor•s ace••• ••d• 
IO(LAST_S Cl5)elST,IM(l,),14 ;Quou• tho lST 

zas: 'Q'I t••<IO> :leotore status 
lfT : and return 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

The GET String AST Procedure 

• Executes in context of target process 

At IPL 2, since special kernel AST 

Entered via JSB, not CALL, from AST delivery interrupt 
service routine 

• Reformats initial ACB fields 

So can use same ACS to queue PUT string AST back to caller 

Specifies AST should be another special kernel AST 

• Loads default directory string into ACB 

No protection checks are necessary to guard against access 
violations in kernel mode since: 

• ACB in nonpaged pool 

•· Default directory string in protected area of Pl space 

• Checks that caller process still exists 

Raises IPL to SYNCH 

• Queues AST back· to caller 

So PUT string procedure can execute 

• Deallocates GET string code block 

By JMP to deallocate nonpaged pool routine 

That routine exits with RSB, which returns control to AST 
delivery interrupt service routine 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-3: GET String AST Procedure (Page 1 of 2) 

Get Oefault Directory Strin9 1T-~IT-191Z 10:11:16 V&J-11 Macre V03-00 Pa9e 13 
GET.STatNG - Get stri"9 fre• user buffer 1T-MAT-191Z 10:11:06 WDIK:tMUl?MIElS.STSPaGaUSSJUSSG?TOCl> 

0%53 516 .SUITtT\.! GIT_STltNG - Get strin• fro• user buffer 
0%53 HT 
0253 "' :• 
0%53 , ... This routine eaecutes as a •o•cial kernel AST in th• contest •f 
OZH 590 t~• tar9et or•c•••• tt loads th• default diroctery stri"• f ,.o• 
0253 591 Pl soace into the extended ICI and uses the ea•• lCI to aueue 
0253 59Z another soecial AST back to the original caller of the service. 
0253 593 
02n 594 Inout Para•eters: 
0%53 595 
0253 596 IO:ll - Scratch 
0253 'HT t4 - PCI address of tart•t process 
0%51 HI •S - Address of ••tended ACS 
0253 ''' 0253 600 tall1"9 See1uenco: 
OUJ 601 
0253 60Z JSI GIT_SlltNC fro• AST delivery ,.outino at IP~ Z 
0253 603 
0253 H4 Cutout Para•otors: 
0253 '°' OZ'3 606 Tllo default directory strin9 is cooled fr•• the tar1•t p,.oc••• 
OZ53 HT Pt soace to tho end of the ••tondod &Ca. 
OZ53 609 
0253 '°' Sid• !ffects: 
0253 uo 
0253 611 tf tho initial callin9 precess •till ••i•t•• a soecial &ST 
0253 612 1• ouou•d to that process. Tho routine PUT.STl1NG eill be 
ozn 613 the &ST that •••cut•• in the context of the ori1lnal caller. 
0253 614 :-
0253 us 
0253 616 Gn_sntMG: 

0010 ., !9 OZ53 UT IJUSH• ··~<•4··'·••> OC U 30 u ao OUT UI •OVL lC9_L_OLO.PtOC•5l.ACSl~-'1DCl5) :Turft &CS •,.•und 
11 AS :o l5 oc Cl IS25C 619 lOOL3 •t2,ac1.L.PUT_aST(IS).acas1._tasT<IS) ;Different soecial IST 

09 15 !O ., I! 0Z62 uo !?SU •<1aacssv_tAST>.ac5sa_1~ooc15> :•e••t soecial bit 
S3 oooooooo•GJll 9; OUT Ut •ova a G••tOSGT_OOSTltMG.a3 

'6· 13 '" OZ6! 62% •OV?!L U'J>•••• :Saw• strin9.count in a6 
5Z 3C &5 91! ozn 6Z 3 lllOVA! lCs.T.oasT•tMGC•s>.•z :1z located co~ftted strino in aca 

!Z 56 90 02'7' U4 lllOVI 16.CIZ>• :IZ is neo c~,.r•ctly uodated 
00 5? SI' 00 63 56 2C ozn 625 •OVC5 •6.Cl3),•0·••Ca_t_STl_LEM.CIZ) 

0010 !I' u OZIO 626 '"'. •·•<••·•'·••> OZl4 UT 
0214 621 No• QUOUe an AST back to the orioinal caller 
0214 629 
OZl4 630 lOt: S!Tl•\. 30S :Mood to raise I'~ hero 

S1 30 •5 lC OZI! 631 •OVIWL lC a_t._ aLo. ,1ous >. •t :r.et PtO (PIX Oftly) of caller 
5Z oooooooo•GF 00 OZ!F uz lllOVL G·~CMSGL_,cavec.•z ;Get its PCS addr••• 

51 U41 o~ 02'!1 633 llOV\. CIZ>tlll.11 : in a PtC aaRner 
oc 15 ~o 11 Cl 0%91 634 c,.,~ •C!SL_•tOC•t>,lCSS~-'tOC•Sl :Sa•• PtO i" both olaces? 

u 1Z 02'F S?5 SN!Q zos :Error if not 
15 Z4 A\ 01 EO ozu 6?6 ns ne1n_O!L,!M,P(!SL_STSU1 >. Z·H 

52 oc. ozu 631 CUL IZ :tie boost ~oino this ••Y 
o'ooaoac·GF 16 OZA! ~31! JS! '•SCMSQ&ST 

OU! Sl't snt•t. ft'l.S_lSTO!L Lo••r IP\. back to z 
50 lC as co 0211 640 •ov~ acs_L_GtT_lSTCl5),aO aRd roturft to AST disoatcher 

COO'lOOCO .. GF 11 ozu 641 J'9• G6 !1!10f&MONP&G!O throu9n Of&MOMP&G£0 
OU! §4 z 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-3: G~T String ASt Procedure {Page 2 of 2) 

lD ••t ~•f•ult 'ltr•ctory 5trtn9 1T-"Af-t91Z 10:11:16 YAl-11 •aero V03-00 
~!T_STRtNG - G•t strtn9 fro• usoF buffer 17-~Af-191Z 10:11:06 WQll:C"UilNI£lS.STSPIG.US 

OZ!! 663 Ori;inal calloP has ;one a&eye Ooallocate ACI and si•oly ••it. 
OU! 644 
ozu 645 ZCI: S!Tt't. tt,U_ lSTD!L L•••r lit\. to Z 

1C &5 DO OZIE 
~·· 

PUSMl. 1ca_L_G1T_ASTCR5) Sawo GET AST block across doall 
50 zo 15 DO OZCl 641' lllOYL ACB_l._PuT_ASTCIS)vlO PUT AST block is tho first to 9 

00000000 °GIS 16 ozcs 641 JSI G•El!tO!A-ONPAGED 
50 5! 00 ozcs '~' 9'0YL tts,ao Noa do the ACS 

OOOOOOOO"~F 16 OZC! 650 JS!! ~·!l!tO!ANONPIGEO Doalloc111to ACS 
so " 00 0204 Ut •an. CSP)+,ltO Finally doalloc111te the block 

Ozt~T uz containin9 this code 
OOC00,00"'" 11 OZDT 6!3 Jll'lt· ;AfJ!tO!ANONPAGEO Ju•o thoro. IS! in !XfSD!INONPA 

OZC'l 654 •ill return to AST disoatcher. 
azoo 655 

00000001 ozca 656 301: .LONG tPt.t_STNCH 
OZ!l UT 
ozn 651 ISSU9'! < .. -100 I.! SU 
ozn U9 

QOOOOHE ozu 660 GIT_l.ENCTN • 0 - GITCSTl%NE 
ozu 661 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

The PUT String AST Procedure 

• Executes in context of caller process 

At IPL 2, since special kernel AST 

Entered via JSB, not CALL, from AST deliv~ry interrupt 
service routine 

• Checks to make sure image that called system service still 
executing 

To insure IOSB and AST address are addresses in calling 
image, not some arbitrary image 

An image counter in process header, PHDSL_IMGCNT, is 
incremented as part of image rundown 

• Access PHD through Pl space window 

• Rechecks protection of IOSB and location to receive directory 
string 

Needed because of asynchronous nature of service 

Possible for image to change protection of pages while 
ASTs executing (SSETPRT system service) 

Prevents possible kernel mode access violations 

• Copies default directory string to specified buffer 

• Sets specified event flag 

• Loads IOSB, if requested 

• Tests for user-requested AST 

If requested, reuses same ACB for user AST 

If not requested, deallocates ACB 

• Exits by jumping to deallocate nonpaged pool routine 

To deallocate block with PUT string procedure code 

To return control to AST delivery interrupt service 
routine 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-4: PUT String AST Procedure (Page 1 of 2) 

50 
10 &O 

53 OOOOOOOO"tff 
34 15 OOf O t3 

01 
03 QI AS 06 

:u &4 

oon 

03PO 9' 
SZ 3C U 
53 24 15 
S9 0 9 &5 

51 OI &l 
H 

61 IZ 
56 63 

~•t Oef•ult Oirectory Strtn9 1T-MAT-t98Z 10:11:16 Vil-11 "•cro V03-00 
•UT.STRING - Return strin9 to ort9in•l c 17-MiT-1912 10:11:06 WOll:CMUlZNIElSQSlS,l;.u~ 

02!1 
ozu 
ozn 
02£1 
OU1 
.ozn 
ozn 
02!1 
on1 
ozn 
ozn 
OU1 
ozn 
ozu 
ozu 
ozu 
OZ!l 
ozn 
ozu 
ozu 
OU1 
OH1 
uu 
OZEl 
un 
U!l 
nu 
ozn 
ozn 
ozu 

00 ozu 
02!4 
OZ!4 

00 02!4 
ca un 

OZl!D 
OHO 
OZ!O 

00 OZ!O 
01. OZP'4 
13 UP& 
El 02fC 
16 0301 

0304 
0304 

l1 0304 
0301 

H 0307 
91! 0309 
00 030fl 
" 0313 

0317 
00 0310 
13 03Zt 

0323 
99 0329 
SO Ol2t 

663 
664 
665 :• 
HS 
66'f 
6U 
669 
670 
671 
672 
673 
614 
675 
676 
677 
679 
679 
680 
611 
682 
6U 
684 
us 
616 
HT 
611 ': 
619 
690 :-
691 

.SUITtTU 

This routine •••cutes •• • special kernel AST in the context of 
the oritinal caller. It •ove• the default directory string 
of the tartet process fro~ the extended ACI into the user specified 

10:13 ... Scr•tch 
14 • 'Cl addresa of original caller 
IS - Address of extended ICI 

Calling Seouence: 

fro• AST delivery routine •t l't. Z 

T~• default directory strint 1s copied fro• the ••tended ACI 
to tho user specified buffer. 

Sid• lffects: 

tf all acceos chocks •r• 01, data is •owed to user buffer. Tho 
desi9ftated event flat i• set. In AST ••Y be delivered if the 
ori9!nal call reouested one. luffered ouota bytes are returfted 

692 
693 
694 
695 
696 
691 

lllUT_STIING: 
'US"'- ;Save address of block cont•ini 

; code for Jiii' ••it through rou 
: EX!SO!ANON,lGED 

"' "' TOO 
Tat 
702 
103 
704 
705 
706 
TOT 
TO! 
109 
710 
111 
11% 
113 
114 
715 
716 
T1T 
718 
119 

St: 

101: 

zo s: 

lllOYL 
&OOL 

lllOVt. 
CJO'l. 
HQL 
HC 
tNCV 

UV 

l'USHI 
lllOYU 
•OYl 
•OV?IL 
tfNORO 
•ovt. 
HQL 
tfMOVIT 
•OYZIV 
lllOVV 

111c1st._J11Cl4),10 :testore ouota bytes ch•rt•d 
ac1_L_QUQTiCIS>.JIISL_ITTCMTCIO) 

G•CT1.SG1._l'HO,IU 
l'MO•l.IJllGCNT(ll>.aca_L_IJOGCMT(l5) 
10S 
e&CltY_QUQTA,AClt1_111100(15),SS ;Vas caller 0 s AST ouota 
'CllV.&STCMTCl4) :;ive it back because iSTDELv 

TU 

··•<14,15,16,17,tl,19) 
&C!_T.ODSTIIM;(t5),12 
&C!_L_ODD!SCCIS),13 
ac111.tM00(15),19 
112, Cl]) t40S ,19 
1(13),11 
zos 
tZ,(18),40S,t9 
(IZ)+,(U) 
(13),16 

: which usually ti••• back AST 
: cannot, because it never 9ets 

;S•ve se•• re9isters 
;Address of counted strin9 in 
;Got buffer descri~tor 
;Got caller's original access 1 

;can it still be read? 
:Get address of length buffer 

:ts it oriteable? 

:Suffer size to 16 
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WRITING A USER-WRITTEN SY.STEM SERVICE 

Listing 2-4: PUT String AST Procedure {Page 2 of 2) 

;et Def•Ylt Directory Strift9 1T-MAT~191Z 10:11:16 Vll-11 Macro V0!-00 P•9• 16 
,ut_STIING - ••tYr~ strift9 to ori9ift•l c 1T-MAT-191Z 10:11:0• WOll:t"UIINIElS.STSPIG.USSJUSSGET0(1) 

14 13 OJZfl TZO HQL JOS :If ••u•l• theft zero 1eft9th byf fer 
n u '3 DO 0331 TZl llOVL 403),IT : •Rd address to IT 

O! 13 0335 TZZ UQL JOS :If ••u•l· ftOft• specified 
OUT TZJ l'NOWIT •6eCll)e40Sel9 ;ts teat buffer •rit••ble7 

• 00 u 0051 lfl zc 0330 124 MOVCS eac1_1_s11_LEN,CIZl1•0,l6,(ll) 
50 0000•1, JC 0345 125 30S: lllOVtVL ISSS_MQllULelO 

05 11 034& TZ6 HI! sos 
OJ4C 121 

sa 0000•1, JC Ol•C TU 401: lllOV?VL •sst_Jccvta, 10 
0351 TU 

OlPO ... ,, 0351 no 501: PO•• t•lll(l4e1Sel6e1Ttllt19> :lestore re9isters 
sa a~ 0355 131 PUSH\. IO :Savo th• fift•l status 

n 21 as 00 OUT TlZ ll'OVL ac1_~_!PN<•s>,11 :Got ev•·ftt fla9 ftu•b•r 
51 60 14 co 0359 Tll lllOYL PCltL.'10(14),11 : aRd PID of reQuester 

5Z 04 015' TH CUL IZ \Me beoat for this 
00000000•1;, 16 0361 135 JS8 G"SCHOOST!fl IS•t tho •V•ftt fla9 

01 u OUT 1?6 POPI •••<10> :tostoro final status 
n zc u co 0369 1!1 lllOVL ac1_L_tasac1s>,11 ;&ny tOSl1 

QA u 0360 T:U HQL '" OJ6fl Tl' tPMDVIT 14,(Rlle60SeAClll_IMOD(RS) :Si•ply itRero if ftet •riteable 
63 50 00 03'76 140 lllGYC. 10.<Ul 

0319 141 
031' T4Z If .,. AST o•• re4uostedt thoft YS8 th• ACI •Re •ore ti•e to Queue 
0319 143 th•t UT to th• callerG Other•is•• d••llecat• th• ••teftded ACS. 
031'1 T44 

10 l5 05 0319 T45 60S: TSTL lCSSL_AST(l5) Afty AST? 
oa u 03TC 146 S!QL TOI If ,•u•l• thoft ftoR• 
sz 04 031! T4l C1.•t. •z Me beo•t h•r• eithor 

oooooooo·r;is Ha 0380 148 JS! G•SCHIQAST Queue th• r••ular AST 
a• 11 0316 749 HI au !ait throu9h EXEIOllNDN1tlGED 

0319 150 
0311 751 

50 5! co 0311 T!Z TOU •DYL •s.•o lddr••• of AC! to b• deallocated 
00000000 •1;111 H 031! 153 JS9 ~·!X!IDllNDM,AG!D Do•lloca't• AC! 

50 SE 00 G3'\ 7'4 101: •OVt. CSP'••IO Mo• deallocato cod• block 
oooooooo·cF tT 0394 15'5 J9'1t G•!J!ID!ANOM,IGED A9•iftt exit oith e JMP 

039& 1'6 
aooooon 03'1& 1'51 'UT _t.!NGTM • • - ,UT_ST•tNG 

039& 75! 
Ol'U 759 .!MD 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-5: Test Program (Page 1 of 2) 

.. 

65 60 61 6! ZO Tl 13 65 63 

0000 
0000 
000, 
0000 
0000 
0001) 
0000 
0000 
cooo 
0000 
0000 
0000 

00000001) 

00000001 
00000003 
oooaoozs• 
aoooouc· 
aooooua• 
oooooozo· 
o~oooou· 
00000000 
00000000 
00000000 
oooaooao 
00000000 
00000034• 
oooooosc 
611 TZ 50 

ZO H 
0000000! 
ooooozoo 
00000011• 
000000'76 .. 
00000000 
OOOOUT& 

0000 
ocoo 
0000 
0004 
0009 
oooc 
eon 
0014 
0011 
001C 
oozo 
OOZto 
ooza 
"ozc 
0030 
0034 
OO!C. 
OOH 
oou 
oou 
006! 
OOTZ 
OOTS 
OOT& 
OZ'fl 

0000 ona 
•· .3 z,. n n 53 ooooozs• "'noeoooo· one 

44 4£ 41 40 40 OZI& 
CUii 

60 6F 1% 66 ZO 65 61 61 Tl Tl ~5 40 OZSJI 
65 6~ 69 74 15 6~ 12 ZO 54 53 4\ 20 OZ99 

0000001' OUT 
OUT 

00000000 

03 50 
0093 

0000 0000 
oooz 
oooz 
oooz 

u 0011 
31 001 a 

0010 
0010 
0010 
0~1:2 

1 
% 
3 .. 
5 
6 
1 

' ' 10 
11 
u 
13 
14 
15 
16 
11 
11 
19 
zo 
Z1 
u 
Zl 
Z4 
%5 
H 
ZT 
ZI 

ar9llst: 

17-MAT-l,IZ 10:11:39 VAl-11 ~•cro VOl-00 
ZT-MIR-l,1Z 15:27:16 VORl:CMUIZMIElS.STS,•GoUS 

TIST.MH 

This oro9ra• t••t• the default dCrectory syste• 
••rvice. tt pf"o•ots th• user for a orocoss na•e 
and returfts that usor•s default directory strin9. 

Noto t~ot th• oroces• bein9 csa•ined •ust be iA th• 
•••• grouo •• the orocoss runninCJ this 11roor.ac; if 
note th• •no such urocosse error •••••oe •ill b• 
9en•r•ted <•l•oo •u•t us• enter eaact UDD•r'l•••r 
c••• lotter• in 11rocoss na•e)e 

.loft9 T 

.loft9 J 

.address pid 

.address prcna~1 

.address ddd••cl 

.addf"••• iosot 

.add'"••• ast,.eut 

.1 .. ,,9 o 

....... 
arou•ont list for call 
SOYeA 11ara•etef"S 
"so !l'N i 3 
in case "•• ,ID 
"sino process n••• 
doscriDtor block 
roturn•cl status 
lST routine address 
lST par•••tor 

1osb1: .1on9 0 also "sod ift QIO calls 
.lone) a 

oidt .1on9 a 
ltf'Cfta•l: olon9 1J 

ollddl"•SS llf'C 
.bllcb 40 

not "••cl in this toot 
process n••• d•sce 

•ill bo suoolied by "••r Z9 ore: 
!O it•ot: ollSCti ,,f"OCeSS ft ... : , 

31 ..... - Ct•ttt 
JZ dddoscl: olon9 51% 
33 .addr•s• buff or 
]4 .address buf\enl 
35 buflonl: el0ft9 0 
!6 buffer: .b\kb 51Z 
l'f 
3• ttcf'ian: eOOf'd 0 
]9 ttna••: o•scid 'STSICOM•INO' 

40 

41 ····= 
•Z alen • • - •••• 
43 
44 .psoct cod• 
4' start: .oord 0 

leave lots of •o•ce 
default dir strin9 returned 
loA9th of default dir st,.in9 

: •••• no rooisters 
46 
41 
4S 
449 
50 
5\ 
5Z 

!stablisf'i chan"•l to ter~inal 
••••ion_s chan•ttchane devno••ttn••• 

51 101: 
54 

blbs rO, 101 
br• err 

G•t or•c••• n••• 
Soi••-• chan•ttchan,func•fios_r••doro•ot,io•D•iosbt, -

111•prc,oZ•t40,115•to•ot,o6•toa 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-5: Test Program (Page 2 of 2) 

lT-MAV-1912 10:11:39 Yll-11 Macro Y03-00 '••• 2 
2T-MAl-19tZ u:znu vo11t:tMUI1NUU.STS,•G.USS'lT!ST".U(1) 

51 50 " 004C n blbc ro, orP 
oozc·!is oooooozz•!ls lC 0041' 56 ••vzwl iosbl•Z, 9rcno11l : sot 9rocoso na•e l•"• 

005& 5T 
OOSA u Call usor-•Pitton systo• sorwico t• o•t default dir. strin9 

10000•;, 00000000•!11 ,, 005& ,. c•ll• ar9list,4•uss_gotdd 
31 50 " 0'65 60 blbc ro, ..... 

0061 6l 
0061 6Z Vait for f'OllUOSt to co1111loto usin9 U 1M t 3 
0061 63 twaitf.-_s ofn••3 

zc 50 n oon 64 bl Ille ro,orr 
0014 65 
0014 66 ,,.int default directory 
0074 61 l11io•.• chan•ttchan,func•tioS.oritowblk,11l•buffer,oZ•buflon1.04•t3Z 

C4 on• 61 l"Ot 
00&0 .. 
OOAO 10 !rPor ed.t pattt 
OOAO 71. ..... : leait_s 1"0 
OOH 12 
OOH Tl AST routine enterod before owent fla4 ••it satisfied 
OOH . T4 

0000 OOH 7, as trout: ·••rd 0 : save no rooistors 
OOH 76 
oou 11 Oisplay •e••••• indicatino AST deliwerod 
aou n l•i••-• chan•ttchan~func•tiot.oritowblk,pl•a•es,pZ•••l•ntP4•t3Z ... 04 aocz n l"et 
0001 IO 
0001 11 .encl start 
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Listing 2-6: MAKETEST.COM Command Procedure 

100 II ~AlETESY.COM 
zoo .. 
300 SI T~i• co•••fid proc•dur• builds •11 coepononts for the 
400 SI default directory syst•• ••rvice, disoatch•r• and 
500 SI •••Pl• t••t pro9ra~. 
600 II 
TOO S SIT Y!Rt,T 
SOO SI 
900 SI 'lrst. •••••bl• and link the syste• service and disoatchor 

1000 II 
1100 I ~ACRO,LIST USSG!TOO.~&• • STS1Lt9RllT:L1S'Lll 
1ZOO I LlNl,P•OTECT,NOSlSSH•,SMAIE•USSGETOO/MA'•USSGETOO/~ULL STSSIH,UT/O,TtOMS 
1300 I 
1400 I Options fil•·for t~o link of Usor Syst•• S•rvic• ••••ol•• 
1500 I 
1600 STSISTST!":SYS.STSIS!LICTtVI 
1100 I 
1100 I Croat• • soparato clustor fer tho transfer ••ctor. 
noo 1 
ZOOO CLUST!l•TllNST!l.YICTOl•••STSSOISl:ClUSSGETOO 
2100 I 
ZZOO GS•ATCM•LEQUALe1t1 
UOO II 
%400 II Nezt. •••••bl• and link t••t oro9ra111 
2500 II 
%600 I •&CIO,LIST TEST 
ZTOO S LIN& T!STIMIP/PULLeSTSSINPUT/OPTtONS 
ZIOO I 
?~00 I Option• fil• for USST!ST 
3000 USSGETOOoEl!ISHAlf 
3100 " 
:uoo 11 · ''"•••r• to t••t 11ro9ra• 
noo '' 
3~00 s SfT PIOC!SS/PltY•<C•CtNleSTSP•v.~a~lO) 
3500 S COPT USSGfTCO.!Jf STSSSM&•E:•.• 
3600 I PUIG! •.M&P, •.LtS. •.OSJ. a.elf, STSSS"Al!:USSG!TOO~!lf 
3100 I IUN STSSSTSTE":INSTAlL 
3100 STSISM&•E:uSSG!TOC.EXE/SHAIEIP•OT!CT 
3900 s SET ~QVE't~T 
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WRITING A USER-WRITTEN SYSTEM SERVICE 

Listing 2-7: Sample Run 

t SHOW" PROCESS/QUOTA 

• • 

Aecount. n•••= 
cru Uait. : 
lutfere4 l/O bv\• count. auo\a 
Tia•r eu•u• •n\t"v euo\a : 
P••in• file euo\a : 
Det•ul\ -••• fau1\ ~lus\•r 
En•u•u• euo\a 

!HOW STSTE" 

OPAO: 

lnfinit.e 
1192 

10 
'854 

'" 100 

UHt" : "UlZNlEKS 

Direct I/O liait : 
luffer•d l/O li•it: 
OP'en fil• euota : 
SubP'roc••• auota 
AST Hait. : 

llAX/ll"S XlJP Proe••••• on 14•"AY•l982 11:33:,3.67 UP'ti•• 
Pid Pt"oeess Ha•• UIC St.at• PW"i Dir. 

00010000 NULL OOOrOOO CDK 0 
0001000\ SWAPPER OOOtOOO HU u 
000100~3 FRIE~MAM 0Ut040 L£F 4 
000600'45 .OPAOC ou.2so CUR 4 
00090046 "ARSH ou.220 LIF .. 
00010047 REKACP OOltOOl HU I 
00010041 EVL 001t004 MU 4 
0001004'9 NETACP 001t004 14U to 
0001004A.PRTSYMl1 001t004 LEY ' 0001000 QPCOM 00lr004 LEF a 
0001004C JOI-CONTROL 001t004 MU ' OOOA004D "UlZHlEKS 0111 250 1.EF :s 
0001004£ DRAOIACP 001t003 MU ' 0002004F ERRF'"T 001.006 HI• 7 

• t SET PROCESS/PRIV•<C"KRHLrWORLD> 

• t RUN TtsT 
P~oc••• n•••: "ARSH 
" .. •••• f ~o• AST"'i=Out.in• 
CKARSHoRNOl 

• 
t RUN TEST 
P~oc••• n•ae: -OPAO: 
"•••••• f~o• AST ~outin• 
t"U1%MlEKS.SYSPRG.USSl 
• t RUN TE!T 
P~oc••• n•••l lilU.J. 
"•••••• ft"o• AST rout.in• 
%SYSTE"-W-MON£XPRt non•xis\•n\ ~~oc••• 

• t SHOW' PROCESS/QUOTA 

• 

Ac:eouni. n•••: 
CPU Uait : 
luff•W"•d I/O b~\• count euota 
Tta•t" •u•u• en\r~ euota : 
Pa•tn• f 11• auota 
Defaul\ ,. ••• fault clustet" : 
En•u•u• auota : 

OPAO: 

Infinite 
8192 

10 
98S4 ... 

100 

2-46 

t/O cru Pa•• 
0 02U•0:,,.02 
0 00:00:07.74 

404 00:01:01.3"4 
174 00:00:24.46 

11 00:00:02.25 
1 00:00:00.01 
2 00:00:00.54 

1718 00:01:00.65 
339 oo:oo::so.63 

2 00:00:00.18 
101 oo:ootol.25 
342 00:00:36.76 

l-460 00:01:27.49 
10 00:00:01.os 

MUlZHIEKS 

Dir•c\ I/O li•it : 
Juff•r•d t/O liai\! 
O~•n file euo\a : 
Sub~~oc•~• euo\a 
AST liai\ : 

6 

• 17 
2 

' 
0 02:40:06 
flh 

0 
0 

6'40 
5384 

410 
31 

161 
%086 

557 
45 

116 
8U3 
l369 

26 

Ph.M•a 
0 
0 

80 
123 

91 
21 
20 

1:S:S 
3:; 
14 

120 
87 

116 
46 

6 
0 

31 

' 

M 

s 
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WRITING COMMAND LANGUAGE INTERPRETERS 

INTRODUCTION 

Every interactive computer system requires some kind of command 
language that allows a user to specify the operations that are -to 
be performed on the system. A Command Language Interpreter (CLI) 
is procedure-based code that executes in supervisor mode, in the 
context of a process, to receive, check the syntax of, parse, and 
perform commands entered by a user. VMS supports two CLis - DCL 
and MCR. The DIGITAL Command Language (DCL) is the primary 
command language on VMS, while the Monitor Console Routine (.~CR) 
is provided primarily for compatibility with PDP-11 systems. 

There are several ways in which the command language interface can 
be altered. In previous courses you learned how to use symbols to 
tailor the DCL command environment. · You also learned how to 
create foreign commands that could obtain information from the 
command line that invoked them. In addition to the command 
language, VMS provides a command language editor that allows you 
to add new commands to DCL (on a per-process or system-wide 
basis). It also provides a set of run-time routines for obtaining 
information from the command line. 

If the type of command interface you need to build cannot be 
represented in a DCL-like manner (with commands that have 
parameters and qualifiers}, or if you need faster command 
interpretation, or if you require features and capabilities that 
cannot be achieved using DCL, you may have to write a totally 
independent command language interpreter. 

This module discusses how to use the DCL command language editor 
to extend the capabilities of DCL. In addition, the basic 
structure of a CLI is analyzed to aid you in writing your own CLI. 
I~ is highly recommended that you try to solve your problem by 
building on DCL, using the command language editor rather than 
writing your own CLI, since the system interfaces are much 
stabler, more formalized, and better documented. 
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WRITING COMMAND LANGUAGE INTERPRETERS 

OBJECTIVES 

• Use the command 1 ang uag e editor to add a ne~ command to DC L., 

e Write an alternative command language interpreter {CLI) to DCL 
and MCR., 

RESOURCES 

LOGINOUT source listings 

DCL source listings 

MCR source listings 

VAX-11 Utilities Reference Manual 

VAX/VMS Internals/Data Structures 
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WRITING COMMAND LANGUAGE INTERPRETERS 

TOPICS 

• Ways to modify the Command Language Interface 

• Command. Language Interpreter 

• Command Language Editor 

e VMS CLI 

e Sample CLI 
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. WRITING COMMAND LANGUAGE INTERPRETERS 

Ways To Modify The Command Language Interface 

METHOD 

Modifying DCL 

Symbols 

Foreign 

Command 
Editor 

Replacing DCL 

Writing 
CLI 

Commands 

Language 

your own 

3-6 

COMMENT 

Per-process 

Per-process 

Per-process 
and 
System wide 

Only if above 
methods fail or 
not possible 



WRITING COMMAND LANGUAGE INTERPRETERS 

USER 
COMMAND 
STRING 

PARSING 
ROUTINES 

COMMAND 
--------1MLANGUAGEt--------4M 

ROUTINES 

Figure 3-1 DCL (CLI) Overview 

TK-9183 

• Command String parsed according to information in command 
language table 

• Internal routine or program invoked to perform requested 
operation 
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WRITING COMMAND LANGUAGE INTERPRETERS 

?.CLO 

COMMAND 
~ DESCRIPTOR Pl 

~ FILE 

OR 

COMMAND TABLE 
FILE 

(I.e. SVSSSHARE: 
CCL TABLES.~XE} 

COMMAND 
LANGUAGE 
EDITOR 

OR 

COMMAND TABLE 
FILE 

Figure 3-2 The Command Language Edi tor 

• Command Language Editor invoked with the "SET COMMAND" DC 
command. 

Command format is: 

$SET COMMAND/qualifier(s} File_spec 

• Command qualifiers and the file spec govern what will occur 
The file spec is called the- "Command Language Descriptor 
file. -

• The DCL table input can be from: 
1. Your Pl space 
2. A DCL Command Table File 

• Output can ._go to: 
l. Your Pl space 
2. A DCL Command Table File 
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WRITING COMMAND LANGUAGE" INTERPRETERS 

The SET COMMAND Qualifiers 

FUNCTION 

Specify the Command Table · 
file to be edited 

Specify the output location 
of the edited Command Language 
Table file 

Delete one or more DCL verbs 

Create Listing 

Create Object file parsing 
table (See CLI$DCL_PARSE) 

3-9 

QUALIFIER 

/TABLE= file_spec 

/OUTPUT= file_spec 

/DELETE=(Verb, ••• ) 

/LISTING 

/OBJECT 



WRITING COMMAND LANGUAGE INTERPRETERS 

Command Language Descriptor (CLD) File 

The CLD file is the parameter file for the SET COMMAND. It 
contains information on DCL verbs that are to be added/modified. 

Basic Command Language Descriptor Format 

1. DEFINE VERB 

2., IMAGE 

3. PARAMETER 

4 e QUALIF !ER 

DEFINE VERB wink in 

IMAGE bl inkin 

PARAMETER Pl, options 

QUALIFIER qualifier_name, options 

Specifies the verb's name is "winkin" 

The image to be invoked is called "blinkin". 
The directory default is SYS$SYSTEM. 
The file .type default is eEXE. 

Defines a parameter for the command. 
The symbol Pl identifies the first parameter. 

Defines a qualifier for the verb. 
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Examples 

1. Add a verb to the Pl table 

$ SET COMMAND GOGETEM.CLD 

GOGETEM.CLD 

f DEFINE VERB DOIT 
I IMAGE DONE 
I 
1----~-~--~~----~~----1 

2. Delete a verb in Pl space 

$ SET COMMAND/DELETE=(COPY) 

3. Replace present dcltables in Pl space with a prepared set of 
tables. 

$ SET COMMAND/TABLE=SYS$SHARE:ALMOSTDCL.EXE 

Using the /OUTPUTqualifier will 
examples to create DCL table 
space. 
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files instead of changing Pl 
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CLD Keywords 

FUNCTION 

1'-lu.~A-t..A--Y limage name to be run 
E:)C.C...~5<\te 

Internal routine name 

Internal routine CLD 

Parameter and position 

Parameter Characteristics 

Qualifier and name 

Qualifier characteristics 

3-12 

KEYWORDS 

IMAGE ( o C4"'-:.. v~ ,._, ~6) 

ROUTINE 

MODULE (discussed later) 

PARAMETER [Pn] 

LABEL=name 
PROM PT=str ing 
VALUE= REQUIRED 

DEFAULT=string 
LIST 
TYPE (discussed later) 

QUALIFIER name 

LABEL=name 
PROMPT=str ing 
DEFAULT 
BATCH 
(NON] NEGATABLE 
PLACEMENT= GLOBAL 

LOCA.L 
POSITIONAL 

VALUE= DEFAULT 
LIST 
TYPE {discussed later) 

SYNTAX {discussed later) 
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Partial Listing of EDIT.CLO 

define verb edit 
image edt 
prefix cli$k edit · 

parameter pl,prompt="File",value(required,type=Sinfile) 
qualifier decide 

qualifier exact 
qualifier expert 
qualifier increment, value 
qualifier isave, value 
qualifier line 
qualifier listing, value (type=Soutfile) 
qualifier lower 
qualifier output, value(type=Soutfile) 
qualifier pline, value 
qualifier read only 
quali°fier save-; value 
qualifier· start, value 
qualifier step, value 
qualifier truncate, value 
qualifier tab 
qualifier checksum, value 
qualifier report 
qualifier header 
qualifier update, value(list) ,placement=local 
qua 1 i fie r ed t 
qualifier command, default,value(type=Sinfile) 
qualifier recover 
qualifier journal, default ,value ( type=S inf i_l e) 
qualifier bak, default 
qualifier num, default 
outputs (output,listing) 

Listing 3-1 Part of EDIT.CLO 
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Using SYNTAX and TYPE to Modify Command Definitions 

DEFINE SYNTAX namel 

[IMAGE] 
[PARAMETER] 
[QU~FIER] 

DEFINE TYPE name2 

KEYWORD 

DEFINE VERB abbott 
IMAGE costello 
PARAMETER Pl~ VALUE(TYPE=name2) 
QUALIFIER HELP, SYNTAX=namel 

e~ When qualifier HELP is used, the alternate SYNTAX namel is 
used. 

• TYPE name2 defines tha value used in the parameter. 

• Namel and name2 must be DEFINEd before being referenced in a 
parameter and/or qualifier. Note order in sample above. 
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Some of the TYPE Designation Definitions 

TYPE Designations Meaning 
~~--~-~----~--------~~----~~--~~--------~~---~-----~-

$DATETIME 

$DEVICE 

$DIRECTORY 

$INFILE 

$INLOG 

SINSYM 

$NUMBER 

$0UTFILE 

$0UTLOG 

$PROCESS 

SUIC 

l Oc.t.tlY""\ 

~ fR, l/\t....E::G-£ 

~ fie.t>"'l€C..1"'l ON 

Date/Time Specification 

Device Name 

Directory Specification 

Input File Specification 

Input Logical Name 

Input Symbol Name 

Numeric Quantity 

Output File Specification 

Output Logical Name 

Process Name 

UIC Specification· 
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Partial Listing of EDIToCLD 
define syntax edit using sos O 

image backtrans -

define syntax edit using slp 
image backtrans -

define syntax sumslp 
image sumslp 

define type audit options 
keyword posTtion,value 
keyword size,value 

define verb edit 
image edt 

0 

0 

prefix cli$k edit 
parameter pl,prompt="File",value(required,type=Sinfile) 
qualifier audit trail,· value(list,type=audit options) 

qualifier decide - 0 
qualifier exact 
qualifier expert 
qualifier increment, 
qualifier isave, value 
qualifier line 

value 

qualifier listing, value(type=$outfile) 
qualifier lower 
qualifier output, 
qualifier pl ine, 
qualifier read_only 
qua l i f i er save , 

value(type=Soutfile} 
value 

qualifier slp, 
qua 1 i fie r sos , 
qualifier start, 
qualifier step, 

value 

qualifier truncate, value 
qualifier tab 
qualifier checksum, value 
qualifier report 
qualifier header 

value 
syntax=edit using slp 
syntax=edit:using:sos 

value 

syntax=sumslp qua 1 if i er sum , 
qualifier update, 
qualifier edt 

value ( 1 ist) ,placement=local 

qualifier command, default,value(type=$infile) 
qualifier recover 
qualifier journal, default,value(type=Sinfile) 
qualifier bak, default 
qualifier num, default 
outputs (output,listing) 

Listing 3-2 Part of EDIT.CLO 
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CLI Callback Routines 

FUNCTION 

· Get value of 
parameter or qualifier 

Chec~k .f.·or presence of 
para a er or qualifier 

.,,,/ 

Issue error if some 
unprocessed parts of 
command in buff er 

Parse a command string 
based on predefined 
parsing table 

Invoke internal routine 
for verb specified 

ROUTINE 

CLI$GET_VALUE(label,retbuf) 

CLISPRESENT(label) 

CLI$END_PARSE () 

CLISDCL_PARSE(cmd_string,table_names) 

CLISDISPATCH () 
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; 
; 

NAME.MAR 

; This program will obtain the information from 
; a command line and process ito 
; 

; 

eTITLE NAME 
$DSC DEF 
SCLIDEF 

.PSECT NONSHARED DATA PIC, NOEXE, LONG 
FIRST NAME: 

.BLKW l 

.BYTE DSC$K DTYPE T, DSC$K CLASS D 

.BLKL l - -
I.AST NAME: 

.BLKW 1 

.BYTE DSC$K_DTYPE T, DSC$K CLASS D 
.• BLKL l -= -

MIDDLE NAME: 
.. BLKW l 
.BYTE DSCSK_DTYPE_T, DSCSK_CLASS_D 
.BLKL l 

FIRST: .ASCID /FIRST/ 
LAST: .ASCID /LAST/ 
MIDDLE: .ASCID /MIDDLE/ 

; 

.PSECT CODE PIC, SHR, NOWRT, LONG 

.ENTRY BEGIN, AM<> 

Get values for parameters and qualifiers 
PUS HAQ 
PUS HAQ 
CALLS 
PUS HAQ 
PUS HAQ 
CALLS 
PUSHAQ 
PUS HAQ 
CALLS 

FIRST NAME 
FIRST-

# 2, GA CLI $GET VALUE 
LAST NAME -
LAST-

t 2, GA C LI $GET VALUE 
MIDDLE NAME­
MIDDLE­

#2,GACLISGET_VALUE 

; Process paramters and qualifiers 
PUS HAQ 
CALLS 
PUSHAQ 
CALLS 
PUS HAQ 
CALLS 
RET 
• END 

FIRST NAME 
il,GALIB$PUT OUTPUT 

MIDDLE NAME-
#1, GALIBSPUT OUTPUT 

LAST NAME -
#l,GALIB$PUT_OUTPUT 

BEGIN 

Listing 3-3 NAME.MAR Program 
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Command Language Descriptor File for NAME.MAR 

DEFINE VERB name 

IMAGE my_directory:NAME 

PARAMETER pl, PROMPT="First Name", 
LABEL=fi rst, 
VALUE(REQUIRED,LIST) 

PARAMETER p2, PROMPT="Last Name", 
LABEL=last, 
VALUE(DEFAULT="student") 

QUALIFIER middle, VALUE (REQ_UIRED) 

Sample Run of NAME.MAR 

$NAME 
%DCL-W-IVVERB unrecognized command 

\NAME\ 
s 
$SET COMMAND my_directory:NAME.CLD 
s 
$NAME 
$ First Name: Laura 
$-Last Name: 
LAURA 

student 
$NAME/middle=elizabeth 
$ First Name: Laura 
$-Last Name: M 
LAURA 
ELIZABETH 
M 
$ 
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; 
; 

COMMAND.MAR 

; 
; . , 

This program contains a command language, and 
uses the command language interface routines 
to parse and process the commands • 

; 
; The macro to check the status after a routine 
; 

.MACRO CHECK STATUS 

blbs 
·pushl 
calls 

go: 
.endm 

; 

code, go 
code 
# l I g A 1 i b $stop 

check status 

• TITLE COMMAND 

code=r0, ?90 

; .LIBRARY /MAR$LIB:MACROS/ 
$CLIDEF 
$DSC DEF 

; 
.PSECT NONSHARED DATA PIC, NOEXE, LONG 

COMMAND: 
.BLKW 1 
.BYTE DSC$K_DTYPE_T, DSC$K CLASS D 
.BLKL l 

PROMPT STRING: 
.ASCID /TEST> I 
.PSECT CODE PIC, SHR, NOWRT, LONG 
cENTRY BEGIN, AM() 

; 
; Get the input line 
GET COMMAND: 

PUSHAQ PROMPT STRING 
PUSHAQ COMMAND 
CALLS #2,GALIBSGET INPUT 
CHECK STATUS -

; 
; Check for valid syntax 

PUSHAQ TEST TABLES 
PUSHAQ COMMAND 
CALLS #2,GACLISDCL PARSE 
CHECK STATUS -

; Dispatch to the appropriate routine 
CALLS #0,GACLISDISPATCH 
CHECK STATUS 
BRW GET COMMAND 

Listing 3-4 COMMAND.MAR program (page 1 of 3) 

3-20 
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.ENTRY REPORT_COM~AND,AM<> 

.SAVE 

.PSECT NONSHARED DATA PIC, NOEXE, LONG 
ERROR: .ASCID /Error in file name/ 
SUB NAME: 

7ASCID /MY_SUB/ 
FILE NAME: 

.BLKW 1 

.BYTE DSC$K_DTYPE T, DSC$K CLASS D 

.BLKL 1 
MY COMMAND: 

-.ASCID /PRINT I 
DST: .BLKW l 

.BYTE DSC$K DTYPE T, DSCSK CLASS D 

.BLKA l - -
FILESPEC: 

.ASCID /FILESPEC/ 
EDIT: .ASCID /EDIT/ 

.RESTORE 

.PSECT CODE PIC, SHR, NOWRT, LONG 
; 
; Retrieve the file specification 

PUSHAQ FILESPEC 
CALLS #1,GACLISPRESENT 
BLBS R0,SUCCESS 
PUSHAQ ERROR 
CALLS tl,GALIB$PUT_OUTPUT 
RET 

SUCCESS: 
PUS HAQ 
PUS HAQ 
CALLS 
BLBS 
RET 

WORKED: 
PUS HAQ 
CALLS 
BLBC 
CALLS 

PRINT: 
; 
; Create 

CLRW 
PUS HAQ 
PUS HAQ 
CALLS 
PUS HAQ 
PUSHAW 
CALLS 

FILE NAME 
FILESPEC 
t2,GACLI$GET VALUE 
R0,WORKED -

EDIT 
tl,GACLI$PRESENT 
R0,PRINT 
#0,EDIT_QUALIFIER 

command 
DST+DSC$W LENGTH 
MY COMMAND 
DST 
t2,G"'STR$APPEND 
FILE NAME 
DST 
i2,G"'STRSAPPEND 

Listing 3-4 COMMAND.MAR Program (page 2 of 3) 
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; 
; 

. ~ 

WRITING COMMAND LANGUAGE INTERPRETERS 

Print the file 

CLRQ - (SP) 
CLRQ - (SP) 
CLRQ - (SP) 
PUSHAQ SUB NAME 
CLRQ - (SP) 
CLRL -(SP) 
PUSHAQ DST 
CALLS #10,GALIBSSPAWN 
CHECK STATUS 
RET 

.ENTRY EXIT_COMMAND,-M<> 
$EXIT S 
RET 

.ENTRY EDIT_QUALIFIER, AM<> 

.SAVE 

.PSECT NONSHARED DATA PIC, NOEXE, LONG 
EDT COMMAND: 

; 
; 

; 

7ASCID /EDIT I 
.RESTORE 
.PSECT CODE PIC, SHR, NOWRT, LONG 

Create 
CLRW 
PUS HAQ 
PUS HAQ 
CALLS 
PUS HAQ 
PUSHAW 
CALLS 

command 
DST+DSCSW LENGTH 
EDT COMMAND 
DST-
# 2, G- STR $APPEND 
FILE NAME 
DST 
#2,G"'STRSAPPEND 

; Invoke EDT 
CLRQ - (SP) 
CLRQ - (SP) 
CLRQ - (SP) 
PUSHAQ SUB NAME 
CLRQ -(SP) 
CLRL - (SP) 
PUSHAQ DST 
CALLS il0,GALIB$SPAWN 
CHECK STATUS 
RET 
• END BEGIN 

Listing 3-4 COMMAND.MAR (page 3 of 3) 
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Command Language Descriptor file for COMMAND.MAR 

MODULE TEST TABLES 
DEFINE VERB-REPORT 

ROUTINE REPORT COMMAND 
PARAMETER Pl, LABEL = FILESPEC 
QUALIFIER EDIT 

DEFINE VERB EXIT 
ROUTINE EXIT COMMAND 

Sample run for COMMAND.MAR 

$ SET COMMAND/OBJECTsTEST 

$ MACR~/LIST 

$ LINK 

$ RUN COMMAND 

TEST> 
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WRITING COMMAND LANGUAGE INTERPRETERS 

Leg·al Commands for COMMAND.MAR 

file_spec 

Pr int the file 

·~. - REPORT/EDIT file_spec 

Allow editing before printing the file 

3. ·EXIT 

Exit the program 
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PROCESS 
CREATION 

CL! Overview 

! (LOGOUT) CALL $EXIT AT ·USER 
LOGINOUT--------. EXECUTIVE MODE__.. PROCESS 

(LOGIN) 

1 
DELETED 

CLI INITIALJZA TION CODE 

1 
CLJMAJNLOOP ... ---------------------------------

ESTABLISH EXIT HANDLER 
- GET USER COMMAND 
- CALL IMAGE TO PERFORM COMMANO----

(MAYBE LOGINOUT) 

IMAGE CALLED~•~-----------------------' 

IMAGE EXECUTES 

IMAGE EXITS _____ ..,SEXITSYSTEM SERVICE CLI 
IN USER ACCESS MODE ----~EXIT 

HANDLER 

TK-9182 

Figure 3-3 CL! overview 
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LOGINOUT 

• Found in SYS$SYSTEM:LOGINOUT.EXE 

• Validates username and password 

• Maps requested CLI (from SYS$SYSTEM:cli.EXE) 

CLI specified by /CLI=cliname after USERNAME 

If missing, try value in UAF 

If missing, uses OCL 

Starting address of CLI in CTLSAG CLIMAGE 

CLI file must be INSTALLed (usually /SHARE) 

• Establishes process permanent files (SYS$ ••• ) 

• Initializes CLI-independent data area (PPD) 

• Exits with REI (from executive mode) 

To transfer control to CLI base address 

CLI entry point should have NO entry mask 

To switch to supervisor access mode 
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LOGINOUT-CLI Communication 

• Data Structures Involved (in Pl Space) 

-- :: C LA _CLI A - T $ G 0 TA 

-- PPO AREA .. -
LGIAREA SHARED BY PRC AREA 

LOGIN OUT 
USEC ONLY ANO CLI USED ONLY 
BY 
LOGINOUT 

BYCLJ 

Figure 3-4 LOGINOUT-CLI Communication 

e LOGINOUT to CLI Communication 

Logical Names 

TK-9173 

• PROCl-8 
• Pl-8 

; procedures to execute intially 
; parameters for batch jobs 

• SYSSxxx ; process permanent files 

PPD Area 

• Descriptor of CLI private data area 
• Descriptor for symbol table storage 
• Flags (Disable Control-Y, Type of Process) 
• Channel to SYSSINPUT 
• Descriptive information about SYSSINPUT and SYS$0UTPUT 

• CLI to LOGINOUT Communication 

Final status code in PPD area 
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CLI Initialization Code 

• Entered following REI from LOGINOUT (no entry mask) 

~• Establishes initial call frame 

So can establish condition handler for CLI 

Uses CALL instruction 

• Establishe·s supervisor stack pointer (CTL$AL_STACK+8) 

e Runs down LOGINOUT image ($RUNDWN) 

• Deletes unneeded logical names created by LOGINOUT 

Leaves process permanent files (in executive mode) 

• Does any CLI-specific initialization 

Initialize process RMS structures to allow terminal !/O 

Establish CHMS handler ($DCLCMH) 

• Entered with change mode code on stack 

• Must remove code from stack 

e Exits with REI 

Establish CLI callback routine (CTL$AL_CLICALBK) 

Anything else the CLI needs to do once 

• Ent e r C LI ma in 1 oo p 
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CL! Ma·in Loop 

• Establish condition handler for CL! errors 

• Establish exit handler ($DCLEXH) 

Will return control back to main loop following image exit 

If missing, process will be deleted 

Want exit handler declared at supervisor access mode 

• Prompt user for CLI-specific command 

Do command spec-ific processing within CLI, or 

Run external image 

• Loop for next command 

Store final exit status in CLI-independent data area (PPD) 

Run SYS$SYSTEM:LOGINOUT.EXE to log user off 
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Invoking Images From CLI 

• Save supervisor mode SP in CLI-specific fashion 

Will be needed by exit handler to return control to main 
loop 

• Use $IMGACT to activate image 

Does not transfer control to image 

Sets up page tables for image 

• Change to user access mode (via REI) 

• Create top level call frame for image (via CALL) 

Establish EXESCATCH ALL as condition handler· 

• Establish EXESCATCH ALL as last chance handler ($SETEXV) 

• Perform address relocations (SIMGFIX) 

• Build CLI argument list to pass to image (~ arguments) 

1. Address of Transfer Vector Array 
2. Address of CLI Utility Dispatcher (Callback Routine) 
3. Address of Image Header 
4. Address of Image File Descriptor 
5. Link Flags From Image Header 
6. CLI Flags 

• CALL image at first transfer vector 

• If image returns, JMP to GAEXESEXIT_IMAGE (for SEXIT) 

Image may not re~urn if calls $EXIT directly 

• Control will be returned to main loop by exit handler 
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Arguments to $IMGACT 

NAME String descriptor of filename to activate 

DFLTNAME String descriptor for default file name 

HDRBUF Address of 512 byte buffer in which image header, 
image file descriptor, and address of most recently 
used FAS are returned. The first 3 longwords in 
the buffer are the addresses {in the buffer) of: 

1. The im~ge header ($IHDDEF) 
2. The image file descriptor ($IFDDEF) 
3. Address of FAB for most recent open 

(FAB is in image activator scratch 
,Pages, or 0 if no FAB available) 

IMGCTL Image activation control parameters 

Bit 0 = IACSV NOACNT {set if not activating image) 
Used oy INSTALL to complete enhancement of 
known file entries 

Bit 1 = IACSV_WRITABLE {set if image is writeable) 

Bit 2 = IACSV SHAREABLE (used in recursive call) 
Set i~ image is shareable image being 
activated as part of executable image 

Bit 3 = IACSV PRIVILEGE (set if executable image 
has amplified privileges) Requires the 
shareable image to be installed as a 
known file (bit 2 also must be set) 

Bit 4 = IAC$V MERGE (merging one executable image 
into address space of another) Causes 
the stack, I/O seg~ent, and privilege 
amplification to be ignored. Must be set 
to allow call from user access mode. 

Bit 5 = IAC$V EXPREG (set if INADR2 indicates 
which-address region, P0 or Pl, to use, 
instead of a specific address range) 
Bit 4 must also be set. 
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INADR2 

RETADR2 
·" 

IDENT2 

ACM ODE 

WRITING COMMAND LANGUAGE INTERPRETERS 

Address of quadword containing input address range 
in which to place image. 

Address of quadword to contain the return address 
range into which image actually mapped. 

Address of quadword containing the version number 
and matching criteria for a shareable image. 

Access mode of owner of pages {not currently used). 
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CLI Exit Handler 

• CALLed after image exit (from $EXIT) 

In supervisor mode 

To rundown image ($RUNDWN) 

• Should exit with RSB back to main loop 

• First restore supervisor mode SP in CLI-specific way 

• If exit with RET, process will be deleted 

• Control transferred back to $EXIT 

• $EXIT looks for more exit handlers 

• If none found, deletes process 
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Sample CL! - MYCLI 

• Based on DCL 

• Prompts for image file name to run, can be: 

Native mode image 

Compatibility mode image 

• For RSX utilities like PIP, can pass command lines: 

SYS$SYSTEM: PIP * •. EXE/FU (for full directory) . 

• Cannot pass command lines to DCL utilities 

DCL callback facilities not implemented 

• References various storage areas: 

PPDS ••• locations for LOGINOUT-CLI communication 

PRC ••• as process work area CCLI-specific) 

PRD ••• for RMS data structures CCLI-specific) 

WRK ••• temporary stack storage (CLI-specific) 

• Establishes control-Y AST routine: 

Prints message when entered 

Forces currently executing image to exit 
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General Layout of Sample CLI 

SUP$START:: Initialization Code 

- Establishes supervisor mode SP 

- Runs down LOGINOUT image 

- Initializes private storage (PRC area) 

- Establishes CLI callback routine (SUPSUTILSERV) 

- Establishes control-Y AST routine (SUPSCTRLY) 

- Establishes CHMS handler (HAND) 

- Initializes RMS area (PRO) for terminal 

- Displays CLI running message to user 

- Enters main loop (SUP$RESTART) 

SUP$RESTART:: Main Loop of CLI 

- Establishes condition handler (SUP$EXCEPT) 
for CLI errors 

- Gets user command 

- Activates image (SUPSIMGACT) 

• Establishes exit handler (SUPSEXIT) 

• Calls SIMGACT 

• Saves supervisor mode SP 

• Changes to user access mode (REI) 

• Calls image 
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General Layout of Sample CLI (Continued) 

SUPSEXCEPT:: Condition Handler for CLI Errors 

- No special recovery attempted 

- Resets new exit handler that exits with success 
code (so process deleted) , rather than returning 
control to CLI main loop 

SUP$UTILSERV:: CL! Callback Routine 

SUPSEXIT:: 

SUP$CTRLY:: 

HAND:: 

- Can be called from image, or by LOGINOUT when 
process being deleted 

- Only handles "get command line" requests (for 
PIP-like utilities) 

o Returns command line length and address 

Exit Handler 

- Runs down any open files 

- Runs down user image 

- Restores supervisor mode SP 

- Returns control to main loop 

Control-Y AST Routine 

- Re-establishes itself for next control-Y 

- Outputs message that routine entered 

- Forces current image to exit (if any) 

Change Mode to Supervisor (CHMS) Handler 

No special action taken 

- Removes change mode code from stack 

- Dismisses CHMS exception with REI 
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Listing 3-5: Sample CLI (Page l of 6) 
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Listing 3-5: Sample CLI (Page 2 of 6) 
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Listing 3-5: Sample CLI (Page 3 of 6) 
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•et~ CLI too• •~••,•d Oftte fPeM tfte tftttte1f1• Poutf"•• t~•" 
•u'•••uefttty fPo• t~• e1tt ~•"d'•' to OPoe••• "••t co•••ftd efteP 
fli••9• •• "· 

J 
SU'lltUTUT1 

•OYll 
lllOV41 
MOYI. 
lllOVll 
MOVL 
.. OYU 
•OVll 
1110'141 
MOYlll 
SG!T 
•OVZlllL 
MOVL 
'9US•• 
c111•cs 
l!Q\. 

"O'" 
C••\. 
l!OL 
ll.IS , .. 

1'51 ""VZ!\. 
•OVAi 

Ztst TST\. 
INCQ .... 

\ISi MOVI. 
•o"''-us a LOCC 
IN(l2 
IOSGTtt 

2lS1 SUl\.2 
"'0VL 
.. OYU 
JSI 
II.IS 
9981111 

zu1 11•• , 

SU''!XC£'T,(Fll) f 1et COftdftfOft ~•"die, addpe11 
•ltK•K•LEhGTH•l•C'll),Sll I PelePve C\.% •oPs 1Pee 
1MSG8u,s1z,••K.o.11soau,oscc''> r •••• of •~s 11110 ~uffe .. 
••K.T.•IG8UF(,,,, •• c.Q.•SGIU'OSC••C111) , •ddP••• of buffep 
,ltC.,L..IN'USCR\1),lt.U J addften of fft81U UI 
NSG211t&llL.1111(Rtl) 1 aet D'O••t eddPeoo 
•1.£~z,•11s1.,szc•11> , ••t ...... , •••• 
••K.T.•SGIU'C'''·••a11..ul,CRll) , fftDUt buff., •dd,••• 
'"SGIU1SIZ1•••s•.uszc•11> . ' fft8Ut buff., •••• 
IAl•CR11) J tet ftO•t ,eeefd 
IAll~.•SZ(lll),•2 J lf&e of fft•ut tffte 
IAIS\..Rl,(Rtt),Rl 1 tddfele If fftDUt tlfte 
••Mc•1,R1,•21Rl> r 1eve P•Ofet•P• OCPO•• CM,Cl 
llY£.~!N1WIK.T.MSGIUtC,P),IT! r thee- fop IY! co••eftd 
ttl J If ••• 101 out 
··•c••·•t,R21ll> , P••toP• P•Oftt•P• 
••11111.!o,,•1 ' ••• ft •ftd•of•ftt• 
t•S 1 If 101 101out 
ltt,ZIS r w111d GETT 
su,t•!IT&•T , ff ~.,, tPy •o•fft 
tLOGOIZ,R2 r ff !01 • te1out 
LOGO,Rl r tit uo fe, LOG%NOUT 
RZ J bltftk tffte7 
111 r ff ftet1 cofttlftue 
su,••£IT4RT J ff btaftk • llt 8ftOt~., 
RZ1•• r 11ft1~h of c••••ftd 
••K•T•MICIU,C1•),R! I 1ddPe10 tf tO•M•ftd 
c•,l•1•l•S!, ' fe tftfl tfteP, '" ••••,•to, ltat zz• , If N!Q • Y•• 
•••21S f elae t'Y ftO•t Cftt'• 
••rR2 7 Peeot tMOll ftt•• 1eftQt~ 

••• w•K..,L,.C1'40LEH(1JJ) , ••V• u••tt ····•"d '•"OUt 
c•l> CAZJ •••ic..i..c,.o&o•<''' ,. uv• u••tt eo•M•"d addP••• 
SUPStHCACT 1 10 PUft t~e 1e1eeted f •ete 
•1,211 r ••fo 4f •• 
£••P•T t outout .,,.., •••••I• 
SUPSltEST ART 

r I•e9• ecttvetfoft , 
SUllU'4UCT1 

s~ss •'•c.v.£XtT,,1tc.w.,1.AGtc•t1>•••• , •••• tf ~•~dt• .. 1ctfv• 
MOV41. IU'S£1%T,,•c..L..EXTHNO(R\1l , ••t ••ft ~•ftdtep •ddP••• 
•OVL 11,,•c.1..EXT••GCR\ll r ••t cou"t of •P9u••"t• 
lllQVll. ,.C.L.!XTCOOClt11l1,1tC.L.£1T,AM(ltl1) I addPeea of D•P•••t•P 
SOCL!IM.S '•C.L.!XTSLKCR11) J let UD e1ft ~•"dleP 
SU• !UC• 
•OVIL ;•111•GS%MGHORSU,,R5 
"'"VQ 1t21Clt5l 
•OVL •O!,LEN,ac•s> 
•OVll O!F112CR5) 
stMG&CT .,S• 

3-39 

R5 • AddP••• of •••O• ~••a•P buffeP 
oof,.teP1 to f••o• flt• d••'• 
oof~t•Pt to defeult l••o• ft1• de1c, 
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WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-5: Sample CLI (Page 4 of 6) 

,, 51 !I 

'" 00 
St 1108 

n 
5£ OI 
t• 11 

5C ...... , .. 

T! 
Zi u 

1[ 5• 
HIHZOl•l' 

5'1 •2 u 
51 5• .. 
•• •• illlHHH•G' 

31UJ99HQl•G' 
59 H U 

Te u C:["•' 
lll'HHU•G' 

~\ll~tHll•G' 
58 ·H .U 
'58 ,,. u 
51. aa •C 

.. a u •c u 
GIC U U l8 

\UU•lllHt I' 

., 
IZ 
TC 

" Hiii 

" 

11ue 
•E 
01 
•£ 
11 

~IH0 

O\t 
a• 

,lC.11 
•E 
OP 
o~ 

OQ' 
o~ 
0119 
~@I 

\t22C 
llZC 
uzc 
A214 
•211 
41128' 
1252 
!!tHS 

•2" 
1125• 
fl25£ 
412!! 
•2'1 
.JZU 

""" .. ,.. 
.. zo, 
W271 
t12U 
UH 
·•21£ 
;t2•5 
\"2•5 
.. 2•1 .. ,.,. 
~·1•0 
.. a1a 
•l2A8 
="211 
ltlAO 
UH 
.azea ··H• 
12S. 
J2h 
'•29• 
ilH• 
;tl!I 
'JlS' 
.,zc1 
·•2CS 
JZCE 
•'20\11 
oi20T 
a2oa 
no• 
t12D9 
~·201 
azoa 
:zoa 
~zo• 
1•2£1 
.au~ 

tU• 
•l[O 
il2'2 
~2'1 

172 
lTl 
17• 
in 
11• sn 
171 
sn 
Ut USI 
Ul 
lH 
ti] 
11• 
tU 5111 
U• 
\11 ... , 
\H 
t .. , .. 
1'1 
1.a 
t•S s C\.l t•• , .. , .. 
tn 
14'9 , .. 
lH 
291 
212 -.ssa 
291 

ll·~•Y•t•a2 21111121 Y.t.l•ll Mee~• YIJ•ll 
]\aMAY•t•tZ 211111Sl OAAll(COUAl!.IYl,RGeCLlJMYC\ 

NAM(a(A!)• 
0'1..N&M•I (It$)• 
MORIU,•(RS) 

ILH U1US 
li\llMI,,; ltt 
UUNOllO(a,S 
ltOltl.. RI 

•••t• H 1 e rt••• 
d•feult ff 1• rte•• •••o• h••d•f buf feP 
ff eet • ecti¥etfOl't tk 
••Ve e~POP C•d8 
fu~ dowft b•d f••o• 
"••to,s .,,,,. cod• 
PeCuPl't t• ..... 1000 AH 

,.OYI. 
lSHI. 

SP, ••ic.1. .. uvU'C"l r .. u cuPPel'tt att 
tltSL.SY.ttAVMOO,•,SL.SC.uSER•Z+PILIC.uaER,•CI,, 

liUSHU s•sn 
•u 
C'9R'l lP 
c1i1.Ls u.a•us 
.•a•o • 
MOv•I s•!J£ICATCM.•L.L1C,PJ 
IS(T!xv.s •2eG•tx£SCATCM.lLL 
st111C,ti.s 
IUC •a,•51 
lllQYQ ;•MMGlllllGHORIU,,~a 

•POY•el"t 1fet 
CL.It\.. •(SPl 
ltUSHL tHOll..L~K,LAGS(RaJ 
140YQ lt4,•(Sll) 
1110Vl8 SU,SUTtLSERY1•(SPJ 
lllOYZ•I. tHOS•.~CTIVO,,(lta),RI 
•001.. u,i.e 
ltUSHlL CIHl 
CALLI ••1•(1t8)• 
JM- G•txtsEXlT.I••Gt 

1 •et uo u•ef '''- Oft 1teca 
i aec uo uaeP ttC Oft •t•ck 
r ••ftc~ to u••P •od• 
J c1ee111 ,,.,,, 
1 •et too 1evel ••11 fP••• 

••t ••••ottort to cecch e11 
1e•t •~•Ace vectoP 
Oef'fOP• tddPeee f'elecetfOft 
••• , tf ePf'Of' 
addP•aa•e ef 4•eo• ~eedef'' fflt 

CL.I flats 
1frta flete fPO• 4•eoe ~eedep 
fMeOe ff1e rta•e ' t•eoe ~eeGep 
CL.l celtaeck 1ddP••• 
off1et to tfertaftf v•ctof't 
•ddr••• of tr•rttfeP vectof err• •••• •ddP••• of tPtAafep v•CCOP 
ce11 t••o• tfttrv 
00 d• suu .s 

2W4 
HS 
2H 
2&7 r 
Zflf 

Cortdfcfoft ~•ftdltr fop CL.I •rroP•• Mot ca11td for ut•P ePPOPt •• tft••• 
tPt cau4~t by tx£SCATC"•'\.L w~4c~ DPffttl •rror du•• 1ftd do•• tft ••ft. 
C:LI tPPOPt ere 1oect1t • reaec ••ft ~aftdler lftd Jw•o to tXtSCAT~~.ALL. 

H• 
211 
zu 
zu 

.!NfJ"I' 
•ov•11 
•OV\. 
lllOVA" J,.. 

5U,iEXC!,T,~•cR11> 
G•CTLS.t.G,.CL10lTA.At1 
''0SQ.CLl11E~~4(A\l)1Atl 
a•tas,,•c.~.!XTHNO(Alll 
G•txESC•Tc~.•\.L•2 

Oet tddftae of P'O 
Oe~ ldd~eea of PPOCt88 wor• aP4 
r11et ••4t ~•ftd'•' tdGr••• 

213 \.1SI 
lt4 

.•o•o 
"-OY\. 
•n 

3 
1sss.,.u::11•M•L. •t 

Ceke 10tC1e1 tPPOP t•ft Dtt~ 
•fttpy •••• fop •o•cf e1 •Pror ~t 
tee aucc••• 

2U 
21' 
211 
zu 
21• 
2ZI 
221 
222 
221 
124 
125 
l2t. 
121 
221 

CLl t•rvfe• rout1"• too••• re••f"d•r of co•••"d 11"• to wt111tltt 
1e for •Sx tvoe GMC•S~ Note J~tt w111 MOT ~tftdle f'eaueatt fro~ OCL 
wcl14t1et tfke OlAECTOAY. · •••w~•• c•ttbeck reaueec of orooer tv••• 

.r-.T•v ,,.,,,,., 
llllOVI.. 
•0'1L 
MOY\. 
MOVL 
,.OVL 
"'OYL 

SU'SUTtLSEAv,•1111c•11,A1l> 
a•eTLS•G.CLlO•TA,A\1 r •ddP••• of ,,0 
1tPOSQ.CLIRtG••(Rtll1R11 r aodr••• of oroc••• wor• ,, •• 
,AC.L..S.t.V,,(Rl\J,A\1 , tddrt1a of tavtG '' 
O(l'''''' r lddr••• of C:Ll r1aue1t ~lock 
••K.L.CMDLEN(R\ll1CLis•.AQS?I!CRlll ' recur" 11"• la";t~ 
•RK•L•CM0AOR(A11)1CLIS•.RQ.t.OOA(All) r retur" 11"• addrta 
•CLIS.NOAM•L••~ J ••t 1ucc••• rttur" 

3-40 



WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-5: Sample CLI (Page 5 of 6) 

•• 

Ht• 
sa a1111111•G' •r 

'' II Al Ot S• U H U 
SD t• U 0111 
SZ H AD t! 
U SI 9' tA 

H OD 
u " tllttltt•G' tZ '' 

!! 51 E• 

oe 
oa 
IS 

tCt9 
SI ~llltltl•G' t! 

55 H Al• Ot 

HJ7 39 
~· tC .U 01 

1111•c1 a•~••l!l•!' •r 
1111•c• 1111·~' sa 

Ht7 ll 
11 5• ,, 11 tl 

Sl 

St 
tt 
SE 

•• 

00 
00 
oa 

IE OS 
H l!Dt 

H,r ,,z,, ,.z,, 
"2" 12'' ~,,, 

12'' 11111 
UH 
nee 
11111 
~St• 
'!!JU 
UlC 
lfJl! 
~321 
•121 
032& 
llJJ 
UJT 
IJJI 
UlC 
1>113JC 
UJC 
illlC 
tJJC 
nlc 
Ul! 
nu 
.1 .. 
Ill .. 
itl•• 
nu 
tho 
1371 
a137l 
Ult 
uu 
uao 
13•2 
JlU 
nu 
•1•• nu 
nu 
1tU7 
nu 
tll.U 
IJU 
UH 
1311 
nu 
IJAO 
lfl" 
"lU 
UC1 
llCl 

ll•••Y•t•IZ 21111121 YAl•t1 Nac,o Yll•ll ,... ' 
l1•MAY•t•az 21111111 QRAll(COURS!.SYS,RG.CLil"YCLI.~•Rr(l) 

RU 

!sft ~•ftd1.,, ce11ed aft•, t•••• ••tt to ,Uftdow" t••ot. Maftdt•' d••• 
ftOt ,•tu,ft C•• t~•• would d•1•t• D'oceaaJ, 'ut ,•••t• t~• atac~ 10 t~•t 
t~o ISi 'ltU,ftt to t~• •Ifft 1000 to lot t~e fttst co•~lftG fo, P,OCttlf ftOe 

.!~TIT SU,l!XIT1•MclZ1Rl1> 
MOV&I ;•cT~l•G.CLIOATA,•11 , ~11 • add,••• of ,,0 
MOVL ,,OIQ.CL%1EG•4(Rl&l1111 J tdd,••• of P,octtl wt,1 ., •• 
ltCw ••AC.M.!XtT,,Rc.•.FLAGS(Rll) , tstt ~•ftdl•' ~• loftat, eottv• 
MOVL •AC.L.SAV,,CASS),,, ' ' ' • tddPess of CL% •O'I .,,. 
MOV&I ••K.O.MIGIU,OSCC,,,,.z r AZ • RMI •• , bufftp d•••· 

tltl ~OVZIL IMIGIU,S%%1(RZl J '••et 1f1t of •••••I• bwffe, 
PUI"~ •• ' ,Uft dOWft Oftly ••••• ffl•• 
PUSN&I C•Z> J tddP••• of ••••••• buff., ••••• 
CALLI •z,;•svSSAMSAUNDW" , Pyft dOWft RMl•lZ ff1•• 
ILIC Al111S J tf ePPO~. tPy fttst ft1• 
SIUNOWN•S ''ILSC.UllA 1 'UA dlWft f•tOt 
MOYL ••<•,,... ' ,.tPf•v• , •••• ft fo, ••• , 
MOYL WA~.L.IAV!l,(,,],I, r Ott aevtd I' 
RSI r '•twPA to o,fot"•' ••11•, 

r t.e. JSI SU,11NQACT fft -..fft 1000 

CONTAOl.•Y AST rowlfftte P,ffttl ovt • ••••••• eAd fo,ce1 t•••• to ••ft. 
tt do•• ~•t Ott fftvolved fft 10••1Ad OPOC•••fftl •• DCL do••• 

.ENTRY SU,SCTRLY,•McAtt,RS1> 
•OY&S ;•cTLS•G.CLIOAfA,Rt1 J •11 • •dd,••• of ,,0 
MOVL ·-oso.c1.IA!G+4(Rtl),Rtl , tdd,••• •f o, ••••••• , •• , •• 
soraw.s .,,,.c.•.tNPCHAN(R11l1•tO•.a£TMOD!&IOIM.CTRLYAIT• 

lt\•IUPSCTRl.Y• 
PJ••ltSLSC.SUP!R 't•ectf Vtte CT~L•Y AIT 

ISIW !RltOA 
MOYL PAC.L.OUTR&l(Rt1)1Rll tddP•tt tf OVtDvt A&I 
MQY&I •SGl1RAISl..Rl,(Rtl) 1et ••••tGt tddPtle 
MOY• •L!Nt,•••s•.•IZCRtll •• , r•••Pd •• ,. 
SPUT R&9•(All) •v••vC f ft CTRl./Y AIT •••••O• 
ssaw tRAOA r •~••• fo, error• 
sac •P•c.v.tXtT,PRC.•.'LA,S(Rl1l11as , lftY t••O• ectfv•? 
''O~C!x.s COC!••ISl.NCAN&~ I fore• ~··, Co ••• , •4Cft IUCC••• ••d• 

1111 RET I '•turft ,, •• &IT 

' r !,,., toet ••vtf"• , 
!RROAt SLSC Rl111S 

RSI 
tlll 9811 !RR,RT 

HALT 

' ' !,,., ••••••• outovt ,ovt1~• 

' !RA,•T1 ,USHl •• 
'UIML •t 
MOVl 9',Rl 
SOUTMSG.S (Rt) 
TITL C5'h 
•ott~ 1t1 

3-41 

........ ,,., 
'•Cur" otc 
;e •r4ftt tft• ,,P., ••••••• 

uuv• eode 
e,ouatftC COU1't 

owt•vt .,,., ••••••• 
O•O .,. tOUftt Off lttCI 
r••t•,• ,,,., eod• 



WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-5: Sample CLI (Page 6 of 6) 

.... t ... :ss ... 1111v .. ue2 211116121 VAX•l1 MeCPO Vll••a I 
:SlelllA'f•t•U 21111111 l DRllt(CQURSEeSYS~RGcC\.l]MYCb; 

IS .. le• 20 RU 
;,•]t'f 211 , 
"lCT 21& r CrtMS "•l'ld'•"' e fOP tlil4e Cl..I fl e AO•OO 
UC'f 28' J 

H OS -'lC'f 1•• 14AN011 TST\. U'9l+ P••o111e ci.erio• 11100• cod• fpOlll etee 
•2 .. 1c• ,,, AU PeC\ll"A •H•ro ttoes c.11 

,.•JC! ZU 
1•JC1 , .. , •••••••• dt••l•v•d U teP414Ael 
JlC.t. 2'• 

llllH2~ l'JCA 2•! S••CE a u 
IHHHO iaJCA ,,. C• • tl 
IHHllU JJC.l 2n "". ti 
IHHH• ~:SC• '"' TU•' 

40 •1 ,. cas H u u Zt. " •• •• 30 •lCl 211• o1sG11 .ucu cC•>cL,>•T•l>CTAl>I••• !lAM,\.! CLI •••lcCR>C\.,> 
10 u ZA lA za 111• ,, 161 H .s •C sa lifJO• 

u 'nu 
llJIHl• oilU :SH t.!to1•11 ... 111sc;1 

54 •E a' al 21 2A 2• Z• •• .... •Cl .. :su lit "'SGl I .ASCII- cC~>cLr>cTAl>cTAl>I••• CONTRO\.•'f AST •••lcCA>cb'> 
ZA u 21 s .. 53 •l Zt' S• zo eC •' 5Z "63£, 

U to ZA ,,,, 
HllHU "''' lH \.l:Hts.•.eSGl 

u •t 10 ,, ZI Sl " St> t( 15 IA 10 •1'! JU 14SC:ZI e ASCH cCA>cV'>/!NTti. t•lGI: IUlll( I 
21 IS ao •1 a£ u as ~•a• 

•tHHll 14411 lll• \.ENl•e• .. 942 
~••l l lil~ f 

ac u eo as 54 51 ,, 53 2• 53 S• !3 Cl&ll 111• 1.oc:o1 .ucu /SYISSYST!M1~0C:%NOUT/ , i••o• "··· fol" ~OGOUT 
5• 5S "' •! "' •1 ,, ~·10 

HllHU 1!142• :SIT \.OC:OSZ•.,•4..0GO 
•S sa cas 2! .t•Z• lH O!l'I .ucu /,!XE/ deh\11 ta #o,. t••o• H 1• "•"'• UHH14 "4021 lllf• 011\.!N•.,•OEP' 

;11121 lU r 
Z' t• Zt a.21 JU 5''1 .ascu cS'•Ct>cTU>•/• , ....... , .... 

·••21 lU , 
15 ,. 42 •UI lU SY!I .ucu /IY!/ eo•••"d to 1•••• 1v1t•• 
IHHHJ .... i! ll• IY(.,\.[N•.•IY! 1•"~'~ of co•~•"d 

i••Z! ll! ' 
.t•aE ll~ ,!NO .SIJ,SSf UT 

3-42 



WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-6: PPDDEF.MAR File (Page l of 2) 

LDGINDUT data structure definitions 

Oefin• LOGIN <·-> CLI <--> LD~DUT co••unication reoion 

This structure is based at CTLS&G_CLIOAT&. It contains all cells 
•hich •re vs•d by both LDGINOUT and the CLI. 

In addition to th• follo•int data it•••• th• follooint 109ical n•••• 
are also oasaed fro• LCGIN to tho CLI initialization code: 

,.ac1-1 
'l-1 
SlSltN,UT · 
STSsDUTPUT 
STSUUDt 
STSICQlllMANO 

.. 11ac1a 0'001'• ICIL 

10!,tNI ,,a, sea&. 

SO!tl "'asv_s:cu .l\.ltV 
l!CU , .. an_NOCTLT 0 
ucu ll'l'OSlll_NOCTL T 1 
seou ,,an.i.ooe 1 
SECU ,,a.,._,.o~E 2 
tO!fS ""'""-''-"'$ .ILltW 
ucu ''DU.CLIIEG • sou= "'DIO_CLIUG .au a 

sOE!S '"DSL_l'tC .11.lL 
uou ,,oss_tLISTl'TSL • SOEtl "'oso_CLIST,.TIL .auo 

SD!F P'O".-Ll:X .11.u. 
sou: P'OSL.LSTS TA TUS .ILJtL 
SDEF ,,osa_N,ltDCS .ILl! 

.ILltl 
SOEfll ,,osw_ IM,CHAN .ILlW 

SD!JI ,,osw_IM,t!lt .II.It'll 
SOE' ll'l'Osw.INPtSI .ILltW 
SQEJI "01'11.0UTI!lt .!LltW 
tECU "'0•C-~'HftD za 
IQfpr: P'90sw_ouTISI .II.It'll 
secu "OIS.IN,Ovt 16 
SO!fl "'DST.INPOVt .ILltl 
SECU "'oss_tN,otc 6 
SOEfl ll'l'Osw.IN,OID • II.It'll 
seou l'l'OSS_tNPfltC 6 
SOEF P'90SV.IMPfltD • 11.ltV 
SOEfl •l'On_ tN,C!V .!Lltl. 
SECU •l'OSS.OUTDVI 16 
SOEfl "0ST.OUTDVI • ll.ltlS 
secu ,,oss_~UTCIC 6 
SOEfl •PQsv_OUTDID .ILltW 
IEQU ,,oss.oun=tc 6 

4 

16 

16 

3-43 

'roceduros to initially •••cut• 
Initial oara•otors for batch jobs 
Pri••ry inout stroa• 
ll'ria•ry output stroaa 
Pri•ary error stroa• 
Coeaand tor•in•l 

actual siz• of structure 
Initially dis•ble CT•LIT in CLI 

1 if n•t•ork• b•tch• or detach•d 
0 if sullorocess or interactive 
lllaos. 

O••criotor of CLI orivate data stora9e 
Caooroai•atoly 2•3 oat•• or so) 
&ddr••• of C:LI pri••t• data stor•t• 

Oescriotor of sy•bol t•bl• stora9e 
Csiz• froa STSGEH o•ra• C:LIST"T!L) 
lddr••• of LOGtMOUT ori•ato stor•9• 
•inal st•tus code frot1 CLI to lDGDUT 
iju•o•r of procedures to initially 
•••cut• Cna••• in 109names P•OC1-~) 

Channel to STSSt"PUT Cused to IC1NC!L 
outstandin9 t/O) 
STSSINPUT Ifll 
STSstN,UT ?SI 
STSIQUTPUT lllt 
lon9th of O~t/010/llID block 
STSIOUTPUT ISt 

STSIINPUT directory file id 

STSltNPUT file id 
STSStNPUT de•ic• characteristics 

STSIOUTPUT dir•ctory file id 



WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-6: PPDDEF.MAR File (Pag~ 2 of 2) 

SO!F ,,DSV.OUTFtU 
SO!f ,,DSL_OUTOEV 
SOEF ,,osc_LENGTH 

SO!F ,,Ds&_LENGT" 

.ILlW 
olUL 

SOEfENO ,,o.1GaL,CEF 

SVSIOUTPUT fil• id 
STSSOUT,UY dewic• charact•Fistics 
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WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-7: DCLDEF.MAR File (Page 1 of 3) 

SOEF 
SO!fl 
SDU1 

IDEF 
IDEF 
IDEF 
IDEF 
SDEF 
UQU 
SOEF 
UQU 
SDEf 
UQU 
1Dfl1 

UQU 
SD!f 
SD!F 
sour 
SOl!fl 
SDEfl 
ID!fl 
IDEfl 

UQU 
UQU 
UQU 
UQU 
UQU 
UQU 
SEQU 
SEQU 
seou 
IEQU 
SEQU 
IEQU 
seou 
IEQU 
UQU 
UQU 
SEQU 
UQU 
SEQU 
SEQU 
SEQU 
UQU 
SEQU 
SEQU 
SEQU 
seou 
SEQU 

- DCLO!F.111.U 

DCL C•..,.and Lan9u•9e tnteroreter internal structure definitions 

DEFINE PIOCESS WOil AIEA C~&SED AT lll•CTLl&G_CLIDAT&) 

.MACIO PICDEFelGIL 

SO!fINI PICelGIL 

'IC_L_SAV&P 
PIC_L_SUFP 
PIC_L_ tNPI &II 
PIC_L_aunaa 
PIC_L.ERll&I 
PIC_L_tNOtNPRU 
PIC.L. tNDOUTRU 
PIC..,L_ tNOF &8 
PIC..,S.,&LLDCUG 
PIC.,Q.,&LLDCl!G 
,.c_s_GLDI.& .. 
PIC.Q.GLDl&'­
PIC_s_t.AHL 
PIC.Q.LAHL­
PIC.S_LOCAL 
l'IC_Q_LOCAL 
PIC.L.SEYEIITT 
,.c_&._suTus 
PIC.t..IND!PTH 
l'IC.L.ST,.IOL 
l'IC..,lil_INPCHAN 
PIC. w_ ERRt III 

l'IC. 'f _ CMTIL f 
l'IC_,._CMTRLT 
PIC .. Y.OISAIL 
l'IC.,,._OISAIL ,,,_.,_nn · ,.,_,._exn 
l'IC .. 'f .. GOTO 

"''-"-"JTa PIC..,Y_INO 
l'ttC_,._INO 
,.c_.,_,.qoe 
it•c_,._,.ooe 
PtC_v_vElttflT 
PIC .. "-VE!t I FT 
PIC_v_aurOLDGO 
l'ltC_,._ &UTOLDGO 
PIC_v_ollGQUAL 
PIC_,._oaGQU&L 
P1tc_v_o1GT•ue 
,.c_,._oaGTltUE 
PtC .. v_ TLEYU. 
l'IC .. "- TL EV EL 
PIC .. V .. H&NGUP 
PtC .... _HANGUP 
,.,_.,_Pause 
,,c_,._,ause 
PIC_v_EOflLOGD 

.llUL 

.ILlL 

.llLlL 

.ILlt. 

.ILll. 

.IUL 

.aLll. 

.IL.ll. 

• .ILU 

• .ILlQ 

• .IL.lQ 
I 
.auo 
.ILll. 
.ILll. 
.ILll. 
.IUL 
.au.w 

·'"'"" 
1 
z 
z 
4 

l 

• 4 
16 
s 
3Z 
6 
64 
T 
1ZI 
I 
Z56 

' <'"'IZOO> 
10 
('"'1400> 
11 
("'1100> 
lZ 
("'11000> 
13 
<"'X.ZOOO> 
14 
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SAY!D &IGUM!MT POINTEI 
SA'f!D Fl&ME POINTER 
&DOIESS OF l~PUT IAI 
AODl!SS OF OUTPUT RAS 
&ODlfSS OF !1101 Ill 
ADDRESS OF INDIRECT INPUT Rl9 
aoa•ess OF INDIRECT OUTl'UT IAI 
ADDIESS OF tNOtlECT FAI 

STMIDL ALLDCATtON RfGtDN LtSTH!lO 

~LOIAL STNIGL TAIL! 1.ISTHf &0 

LABEL STMIOL T&ILE LtSTHEAD 

LOCAL STMIDL TAIL! 1.ISTHEAD 
&DOl!SS OF EllOR SEYERITT ST"IOL VALUE 
aoo•ess OF COMPLETION STATUS VALUE 
INDIRECT STACl D!PTH (I LEVELS DEEP) 
AOOIESS OF GOTO Ll8!1. TAILE ENTRT 
INPUT CHANNEL FOR tNT!IACTtve JOIS 
STSS!RIOI RMS tPt NU"l!R 

SUPfRYtSDI CONTROL T'C 1.EV!L REQUEST 

01Sl8L! CONTROL T AST•s 

EltT HANDLER !STAILISH!O 

•tOCESStNG INOtR!CT FILE 

VEIIFT LINES OF INDIRECT COMMAND FILES 

StL!NT LOGOUT CSOELPRC) ON NEXT LEVEL 0 IG!T 

STAT! OF D!!UG was TRUE 

IUNNfNG &T CONTROL T LEVEL 

T!RMtNAL HANGUP ~ENDING 

Cl.I PAUSE STATE ACTI'fE 

SILENT LOGOUT CSO!LPRC) ON LEVEL 0 !OF 
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WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-7: DCLDEF.MAR File {Page 2 of 3) 

SEQU 
SEQU 
fEQU 
SOE, 
SOEf 
SOE fl 
SDEfl 

IOE, 
tOEfl 
SOlf 
IOEP' 
IQEP: 
sour 
IOEP' 
IUE, 
HEP 
SOE, 
sous 
IOffl 
SOEfl 

HQU 
SEQU 
SEQU 
SOE, 
SEQU 
SEQU 
SEQU 
UQU 
SEQU 
HQU 
HQU 
S!QU 
tEQU 
UQU 
SEQU 
IEQU 
SOE!I 
SOE, 

SEQU 
SEQU 

SEQU 
tEQU 
tOEF 
tOEP: 
IOEfS 
IOEfS 

IEQU 
IDE!I 
SEQU 
SOEF 
t!>EF 

llllC_M_EOP:LOGO 
1111tc_v_OETACHED 
1111c_ .. _oetACHED 
1111c_w_FLAGS 
1111c_w_ON\.EVEL 
llllC_L_ONUIOI 
ttlC_L.., PftflL IS T 

"tC_L_ TMll 

,,c_ v_A TT"ll 
ttlC_L_INOCLOCK 
llllC_L_Tll_VEC 
llllC_L_EXTILl 
llllC_L_EXTHND 
llllC.,.L_!XTUG 
llllC_L_ EXTPtUe 
lllWC_L_!lTCOD 
ttttC_L_STAClPT 
llllC_L_STACUM 
IDIC_L_ EIMH PlDR 
tt1c_s_l!lMDIPVtD 
111•c .. 1_UfllDEP,.OO 

PIC..,l..,HU 
111•c ... 11:_01c 
PIC.,.l.OCT 
1111c_s_oe,uou. 
1111c_v_cJ11to 
l'IC_,._C:JllO 
1111c_v_C:HUN 
llllC_ .. _CHUN 
Pttc_v_sruNOE' 
ttltC_,._IUNO!, 
1111c_v_UEONLT 
tt«C .. M .. Ul!ONLT 
nc..,v_,•n 
'"c-"'-"•tv 1111c_v_ONEUT 
fllC .. 1111..,0NUtT 
Pltt_a .. FUGSZ 
lllWC.,.L_l.STSTATUS 

lllWC..,Y_C:TI\. T 
lllWC_M .. C:TRLT 

<•uooo> 
15 
<"'XIOOO> 
olLlW 
.ILlW 
.BLlL 
.au&. 

.au&. 

.U.ll 2 
el&.lV 
.ILlt.. 
.ILlt.. 
.aut.. 
.SUL 
.ILlL 
.ILlL 
.lt..lL 
.IS.IL 
.. ILlL 
.. au&. .... ,. 
olLll 

0 
1 
l 
.BUI 
0 
1 
1 
z 
z 
~ 

3 

• 4 
16 
5 
3Z 
.au a 
.S&..lL 

za 
<•UOOOOO> 

. 
ILOClS: 

TEIPtNAL IS DETAC"ED FIOM TMtS 'IOC£SS 

PaOC!SS I.EVE\. FLAGS 
DN EllOI LEVEL NUMIEI 
&ODIESS Of ON CONOtlION COMMAND TEXT 
LISTHEAO a~ OPEN ,,, 1a1•s (VlA OPEN CQ~NAND) 
FOi EACH T!ININATtON MllLIDI CREATED 
LISTHEAG OF TERMlNATtON •AlLIOJ STORAGE 

CHANNEL TO MllLBOX 'OR IE-ATTACH ltfQUESTS 
TOTAL INDIRECT STAClS t UNSTACKS 
ADDRESS OF COMMAND TAIL! VECTOR 
EXlT HANOI.El CONTltOL ILOCl 
EXIT HANDLER ADDRESS 
~UMIEI a- !XtT HINDI.ER ARGUMENTS 
aoo•ess OF l!lSON FOR EXIT (IE\.OV) 
lftASDM fOR nn 
INDIRECT STACl POINf!R 
tNOtRfCT STlCl LtMlT 
•ooT• -a· EXANlNf,OEPOStT 
WIOTN OEFIULfe tf: liT!eWOIO.LONGVQIO 
MOOE OfFIUt.T. tf: ASCit.Hfl.OCTIL 
~IOC!SS IAOtX TT~ES 
HEUOECIMAL 
OICilllll. 
OCTAL 
CURRENT DEFAULT llDIX 
COMMANO CALL8ACl HAS IEEN OONE 

CHAIN ClLLIACl HAS IEEN DONE 

use IUM OE,•Ut.T (NOT EXTERNAL) 

IMAGE tS EXECUT! ONLT 

'IOC!SS 1.EVEL fLAGS CMOI! Of TMEM) 
LAST STATUS SET CLONGVQRO VALUE) 

• SltP UNUSEO CHARACTEIS 
CDNUDt.. T 

llllC .. Y .. CTltL T 
PIC.,.111 .. CTRL T 
PIC.,.L .. DUTOfSIANO 
l'WC.,.L_ONCTL T 
ftlC .. L .. tDfll.Nlt 
l'IC .. L .. S,VN 

Z5 
<•XZOOOOOO> 
.SLltl. 

Slt' UNUSED CHARICT!RS 
CONT•Ot.. T 

OUT OF SINO AST ENA8LE StT"ASl 
ADOIESS OF ON C:ONT,OL/T COM~AND T!XT 
lllOtNTER TO I"DtRECT FILE F•AMES 

.ILlL 

.!Lll. 
oll.ll. 

• SLlL 
1111c_s_tMAGENA .. E a 
lllWC .. Q_IMAGENA"E .!LlQ 
l'IC_s_coMfSANO s 
l'IC_Q_c:o"'"ANO .ILlQ 
l'IC .. C: .. LENGTH 

; 1.IST"f AO OF SPAWN STORAGE SLOClS FOR EACH 
SUSPROC!SS C:•E•TED: SPAWN STORAGE FQR l'IOC!SS. 
CURl!MTLT ftEtNG S'IWNEO tS ftlST. IF ANT • 

OESCRIPTQR a- CHAIM COMfSANO LINE fOR LATER 
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WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-7: DCLDEF.MAR File (Page 3 of 3) 

IDEF ,_C_l_LE"IGTH 
IDEFEND ,.c.1GaL.CEF 

seou ,.o_s_PAa 
•DEF ,.a_ia_FAa 
IEQU ,.o_s_NAN 
SOEF ''0-G.NA" 
SEQU ,.o_s_IN,IAI 
SOIF 'to_;_tN,IAI 
l!QU ,.o_s_aLftN,IAI 
IOEF ,.o_,_aLTIN,IA8 
SEQU ,.o_s_ALTOUTIAI 
IDEF ,,o_;_ALTOUT••a 
seau ,,o_s_our11a 
SD!F ''0-~.0UTIA8 
•Dlfl ,.o_c_LENGTH 

10 
.1Ll9 
96 
o!l.U .. 
.. a us 
61 
.au a 
61 
.ILlll 
H 
.11.u 

LENGTH OF '•DCESS WQRl AREA 

10 '•DC!SS FU 

96 PIOCUS NAiii! 91.DCl 

61 tNltUT US .. ALTl•NATE J:NtJUT IAS .. AL T!tNaT! OUTPUT "'' 
61 OUTl'Uf UI 

: FOLLOWING EXTENSION 
: THE JOI LO& FtL!. TQ 
SOii' ,.O.l.LENCTN 
seau ,,o_s_ourovt 
•DEF ,,o_T_ourov1 
SEQU ,.a_s_ouTFtD 
soEfl ,,D_w_ourFtD 
seau ''o.s .. ourcto 
saeF ,,o_w_ourcto 
SEQU ,.D_s_ouTFNM 
•DEF ,.o_r_ouTFNM 
SOEF ,.o_c_xLENGTH 

USED ON LEVEL G TD STQI! FlD,OtOiFNM FOi QUEUING 
THE JOI CQNTIOLL!I. 

SOii' 

l6 
.aua 

' .ILlW 

' .auw 
ZG 
.11..ll 

,ltO_l_XLENGTH 
SOEF!NO ,.o.sGaL.CEF 

.ENDM "tDD!F 

16 

zo 
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NOR .. &L LENGTH 

FILE ra FOR OUT,UT FILE 

Dil!CTOIT IO FOR OUTl'UT FILE 

OUTPUT FtLE NAME 

LENGTH OF ElT!NO!D !LOCK 



WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-8: MYCLI.COM File 

II ~'fCbtoCDM 
II 
I SET Y!!UFT 
LillAITICREIT!•CSLOClS:10,~aouL!S:1o)l•ACR~ oe-s~~~a PPOOEF.~••vOC1.CEF.~•· 
"&C/LlST MTCLI•C!FSIL19•STSILI3R&RY:L191L1~ 
LINg/M&PIFULL •TCLt.STSISTST!~:SYS.ST!/S!L!CTTV! 
SET PIQC!SS/PRtY•CSTSP•YvC~lRNL 9 PRMG3b) 

I CQPT MTCLl.£1£ STSISTST!":*•* 
I •UN STSISTSTEM:tNSTILL 
STSISTST!M:~TCLl.EIEIS"&R! 
I SU NOYEUIST 

Listing 3-9: Sample Run 

I tMYCLI 
1 ~Y/CREATE•<BLOCXS:10,"0DULES:1o>l"ACRO DEFS."LJ PPDPEF.MARoDCLDEF.MAR 
I MAC/LIST MYCLl+DEFS/Lil+SYSSLIBRARY:Lil/LIJ 
s blMK/MAP/FULL MYCLl1SYSSSYSTt":SYSoSTB/SEL£CTIVE 
s SET PROCESS/PRIV•<SYSPRV•C~KRNL•PR"GJL> 
I COPY MYCLl.EXE SYSISYSTE":a.t 
I RU~ STSISYSTEM:IMSTALL 
INST~LL> SYSISYSTE":MYCLl.tXE/SHARE 
I SET MQVERtFY 
I 
s SHOW P'ROCESS 

ll•"AY-1992 21:27:S9.S2 OPAO: 
Pid : 001~00~1 Prue. n•ee -OPAO: 
Prtori\v : 4 D•t•ult fil• •~•C• : 

Us•r : "UIZNIEKS 
UIC : C01\r250J 

DRAO:CCOURSE.SYSPRG.CLIJ 

OPAO: 

I DIR a.EXE 

D&r•c\orv DRAO:CCOURSE.SYSPRG.CLIJ 

l'l'fCLI. Ex&;J 1 

Tot•l of 2 fil••· 
I 1.0GOUT 

TODO.EXEJ29 

iiU'i'i'NiEKS loaa•d out •t 31-MAY-1982 21:21:15.34 

u;';";:"n•••: MUIZNIEKS/Cl.I•MYCLI 
Password: 

W•l~o•• to UAX/V"S v•rsion V3.0 on nod• HARDY 

ssa EXA"PLE Cl.I taa 

Dir•c\orv DRO:CCOURSE.SYSPRG.CLil 
31-MAY-82 21: 28 

fl'lCLI .txEJ 1 
TODO.EXEJ28 

(2416.4) 
<2410•2> 

EHTER I"AGE NA"E SYSISYSTE":LOGIHOUT 
"UIZHlEKS losa•d out at Jl-~AY-1992 21:28:54.73 
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31-MAY~S~ 21:27 C11r250l CRWEDtRVEDrRErl 
31-MAY-92 21:25 C11r2~0l CRWEDrRWEDrRErl 



WRITING COMMAND LANGUAGE INTERPRETERS 

Listing 3-10: Second Sample Run 

Us•rn•e•: "UIZNIEKS/CLI•"YCLI 
Password: 

W•l~o•• to YAX/Y"S v•rsion YJ.o on nod• HARnY 

ass CXA"PLE CLt Ill 

ENTER I"AGE HA"E 
ENTER I"AGE NA"E ~ 
CHOICES: 

Look a\ TO DD list 1. 
2. 
l. 
4. 
s. 
60 
? 6 

Add it••<•> to TO DO list 
Mov• i\•• fro• TO DO list to DONE lis\ 
R••ov• it•• ~o•Pl•t•lv fro• TO DO list 
Look at DONE list 
Exit 

ENTER IMAGE NA"E 
.:.t 

ea• COHTROL-Y AST aaa 

ENTER IMAGE NA"E !!!!!! 
CHOICES: 

le Look at TO DO list 
2. Add it••<•> to Ta DO list 
lo Mov• 
-y 

llC COHTRQL-Y AST aaa 

l. Mov• it•• tro• TO DO list to DONE list 
ENTER IMAGE NA"£ ----
ENTER IMAGE HA"E !YE 

"UlZHIEKS lo"iii'd out at ll-"AY-1982 :1:30:12.29 
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WRITING A SYMBIONT 

INTRODUCTION 

Symbiosis is a term normally used, to describe a relationship that 
is -beneficial to both entities. The entities (the Job Controller 
and the symbionts) are performing functions that are beneficial to 
each other. 

The Job Controller performs several related functions: 

Management of interactive processes 

Management of. batch queues and jobs 

Management of symbionts 

Management of the accounting file 

The symbionts (input and output) perform the detailed operations 
of printing a file or reading in cards to be placed in the batch 
queue. because the symbionts are subprocesses of the Job 
Controller, they are created and deleted by the Job Controller. 
The symbionts also communicate with the the Job Controller via 
mailboxes. This means that the symbionts must adhere to strict 
rules of communication in sending to and recl¥\ving information 
from the Job Controller. 

Due to the degree of interdependance the symbionts and the Job 
Controller have with other, both will be discussed in this module. 

OBJECTIVES 

• Describe the general contents of messages exchanged between 
the job controller and symbionts. 

• Describe the implementation of the Job Controller's queue 
file, and discuss the implications of its implementation as a 
global section. 

• Write a symbiont that communicates with the Job Controller. 

RESOURCES 
JOB CONTROLLER SOURCE LISTINGS 
PRINT SYMBIONT SOURCE LISTINGS 
INTERNALS/DATA STRUCTURES MANUAL 
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p~ 
SUBMIT 

PER-PROCESS 
SYSTEM SPACE 

WRITING A SYMBIONT 

JOB 
CONTROLLER 

PRINT 
SYMBIONT 

Figure 4-1 COMMUNICATION TO JOB CONTROLLER 

• JOB CONTROLLER is a full process 
event driven 
responds to information placed in mailbox 
outstanding SQIO on mailbox 

• Mailbox communication with 
User processes 
Ca rd readers 
Symbionts 

4-4 
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WRITING A SYMBIONT 

JOB CONTROLLER FUNCTIONS 

l. Interactive Jobs 

a. Creation 
Responds to unsolicited input message 
Process created running LOGINOUT.EXE 

b,, Ac ti vi ties 

c. De let ion 

2. Batch Jobs 

a. Creation 

Respo~ds to messages from CLI (i.e. PRINT) 

Records accounting information 

Responds to unsolicited input message 
Process created running INPSMB.EXE 

b. Ac ti vi ties 
Same as for interactive jobs 

c. Deletion 
Same as for interactive jobs 

3. Symbiont Manager 

a. Creation 
Symbionts created via operator action 

b. Activities 

c. De let ion 

Mailboxes messages sent to Symbiont assign 
jobs to print. Symbionts do not see queue 

Symbionts deleted via operator action 
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WRITING A SYMBIONT 

4. Accounting Manager 

a. Activities 
Interactive or batch job termination 
Print job completion 
Login failure 

b. Additional DCL commands ($SET ACCOUNTING) invoke the 
Accounting Manager 
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WRITING A SYMBIONT 

Programmer Interaction with JOB CONTROLLER 

.. Function 

Send information 
to the Accounting 
Manager 

Send information 
to the Symbiont 
Manager 

Send a file to be 
printed 

Initialize and 
control of the 
queues 
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Method 

$SNDACC 

$SNDSMB 

$PRINT 

$INIT/QUEUE 
$START/QUEUE 
$STOP/QUEUE 
$DELETE/QUEUE 



WRITING "A SYMBIONT 

JBCSINIT 

$WAKE JBC$LOOP 

ASTOEL JBCSMBAST 

BSB 

RSB 

JBC$ 
REAOMB 

$WAKE 

ACC MGR 
SYMB MGR 

TTUNSOL ...__.RET 
CRUNSOL 

Figure 4-2 Job Controller Code Flow 

• Initialization 

• Main Routine Loop 

• Mailbox AST 

if unsolicited TTY or CR, SCREPRC 

else issue $WAKE 

4-8 
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WRITING A SYMBIONT 

JBC$1NIT 

SET JBCSEXCEPTION 

ASSIGN MBX CHANNEL 

INIT WORK AREA LISTS 

OPEN ACCOUNTING Fl LE 

SCRMPSC QUEUE FIL.E 

CLEAR CURRENT INFORMATION 

SU PCS EC 

SET UP MAILBOX AST 

BRW 

JBC$L.OOP 

TK-917!5 

Figure 4-3 Job Controller Initialization Flow 
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WRITING A SYMBIONT 

Listing 4-1 Mailbox Ast Code (page 1 of 7) 

011o~·c11 

~g, ~c 

"$ !5 
SS l {' 
~J !! 

t ~•is 

-JO! CONT•~LLf~ •AtN l~UTt~f 
J!C ~&:L!~X l!'O AST 

J-JUN-191Z zz:z9:40 YAJc11 Macro Y03-00 I 
24-&,•-1912 11:02:56 oDISO:CJDltTLoSIClJICMAtN.M&I 

0 UC 
9'! 
Q"J 
3'; 
ci 
~ ?" 
:J~ 

010& 46% .SITTL JIC ~AtLIDX lfAD AST 
OU:£ 46 3 :•• 
010& 464 •u~CTtON&L DESClt,TtQN: 
01CI 4U 
OLOA 466 TMtS IOUTtMf tS !NT!l!D VM!M & MfSllGf MIS l!!N 
0101 467 OfLtYfl!D TMIU TH! JOI CONTIDLLEIS M&tLIDX. 
0101 46t THE AST •llAMET!I tS TMf IOOIESS OP TM! JOI COMTIDLLEI 
01CI 46• -esS&G! eu•,!lt TM&T ts THE lDOIESS OP TM! OVAD VOID LIST 
OtCJ 47~ HflO!lt VHttM tS 'DLLOVEO IT l QUAD VOID t/O STATUS ILOCl. 
01CI 471 TMtS IS TM!N '~LLOWID 9T THE DITA. tN ALL ClS!S TME PtlST 
OlCA 41? VOIC IN TM! DATA tS MESSAGE TT'I IDfMTIPt!I '0LLOV!D IT 
0101 47, TH! ICTUAL OlTA ASSOCIIT!D WtTM TM! MESSAGE. 
01Cl 474 THIS IOUTtME fNT!RS l S'fC,tC IOUTINE Of,ENOtNG ON THI 
OlCI 4T' TM! MESSAC! TT'!• 
CUJI 41._ 
otca 4TT CALLING S!~UENtf: 
etc• 41! 
O\C& 479 TMtS IOUTtNf IS !MT!l!O •IOM TH! STST!M AST 
OlCA 480 • '!LIV!IT IOUTt"! ust"G THE CALLG INSTRUCTION. 
c1ea 411 
C101 ·-z tN•u• PllAMfT!ts: 
C!U!l 481 
01CA 414 lM AIQU~!NT SLOCX VITM TM! FtRST AIGUM!NT TH! 
et~l ,~, 1001!SS o~ THE •!SSAGE SUP•!• tNTO WHICH TM! 
Oltl 484 ~!SS•Ge ~•S IE!N OELtve1eo. 
O!t:• 
etoa 
ot~S 
Clt!I 
cit.a 
at.tis 
e1es 
etra 
01ei 
C 1Ci 
OlCC 
01£1 
aiec 
~H" 
CH': 
Ot!C 
C l.F? 
Q 1 "? 
r.1ez 
C1F:! 
ClF? 
01F? 
01FZ 
e111z 
c1e? 
C1F? 
e1,:? 
e 1 r: z 
01•z 
C!lFZ 
nr:: 
ot•? 

:-.-. 

J!Ct•!H1': 
~W'lRO 
wova-. 
~OV1. 
wovzv1. 
lt'~I. 
CVT'lll. 
•USHll. 
CH! 

••<IZ,l!,R4,R5,16el11) 
w•JetsT_OATllL~.•11 
4( lP').15 
JC1ill_~_tOSl•ZCRS),14 
IJCw_T_•SGQATA,RS 
C•S)•,ltO 
9•1001 
10,-
Lt1illtT • ••scs_T••u~SOl.tC 
<J!ICSTTU'fS'JLIN,­
JSCSCIUNSOU'f,­
JICSO!l.ETPIC ,­
J!CSSNOSTlllN,-
101.-
10 s.-
10s .... 
JICSSTllletNtT ,­
Jl!CSST1ill!OON!,­
JICSSNOACJCAN•-
J!C SPUIG!PIC 1 -

J!C SOEl.!TtMG ,-
J~ C SPUIG!IlllG ,-
Jl!C S Sl' SFUNC, -

4-10 

IST EMTRT ,OtHT 
~EGISTER save 1illASl 
SET VORlING OITA !LOCl AODl!SS 
;eT lllESSAG! PICl!T AODllSS 
~ICl UP •!SSIGE STT! COUNT 
POINT R!GtST!I IT OAT& ll!l 
GIT lll!SSAG! TTP! FROM PIC1!T 
SET IETUIN FIOlll lll!SSAGE PIOC!SSI 
oecoae •!SSAGE TTPE 

-:SASE va1.ue FOR CAS! 
TERMINAL UNSOl.ICTED OlTl 
CAID READEt UNSOLICTED I~PUT 
DELETE ,_OC!SS 
SEND TO STM9tONT MANAGER 
RESUV!D COO! 
IESEIV!D CODE 
USUV!D CDD! 
ST•IIONT INtT CO•PlET! 
STMltCNT was CCMPl!TED JO! 
SEND MESSAGE TO ACCOUNTING "lNl~ 
PUltGE PROCESS 
DELETE t1111&GE 
•URGE tMIGE 
STSTEM FUNCTION 



I., 
Cl 

H 

fC 

!)1: 

WRITING A SYMBIONT 

Listing 4-1 Mailbox Ast Code (page 2 of 7) 

03 
1)5 5C 

!! 04 !C 
.,1t 

115 
S1 ,, .u 

•ec5• 
oz 

:It &5 ~T ,. 
O! 15 o~ 

!'l n 
04 'c 

16 15 50 
?lo &S H 
zc &5 •t 

so ~? 
1C &; 50 

5~ ! " 15 
C'C')Ou:•;F 

J! ·~ c: 
Si:" 

=en· 
-~ 

H 
q I'' &5 

cc 1C • 
J& Io; !E 

:"' ~ ! ~: 
n 
p: 

-J~! CJHTIOLLf~ ~AtN •OUTt~E 
JPC ~ltL!OX tflC IST 

3-JUN-1912 zz:z9:40 vax-11 ••c~o vo3-00 Page 12 
Z•-AP•-1912 11:oz:s6 _011o:tJ01cTL.sRClJICMaIN."AR:1 C6> 

0 lfl? 51 'f 
OZ1 Z 5Z., 

11 CZt4 U1 
1!9 0216 5Z? 
O! 0?1' 523 ,, CZ1 ! 524 
04 OZZ1 5Z'S 

ozz: 524 
OZZ? 5%1 
O?Z2 5Z! 
0?2Z 52' 
OZ%Z .,,, 
CZ2? 531 
OU? nz 
UZ? 5!? 
OU? ,,., 

Cl::! ouz· 5?5 
00 OZ%4 •H 
3l o·z:. UT 
!I 022! 5H 
91 ozzo 5!9 
1Z OZ!l 540 
'fl.'! ezn 541 
3'= C??T 54? 
!! CZll 543 
!!l O??O 5·44 
t:1' OZ'-\ '145 

C'l (I ?4~ 546 
lC 0 ?49 ~·1 
r.J CZ4C 541) 

0 ?,,, 541 
3~ 025., 5~., 

" CZ54 551 
e 1 C?B sn 
="' CZt•' 5!'? 
~., OZ6Z 5!4 
1t o:6S 5!' 5 

C ?E 1 5!' 'J 
C?ET ~,., 

OZ61 55! 
e:u 5!1 
1'?6'7 560 
t' ?67 561 
CH~ 'If.? 

~' Hf.1 56, 
c~ C?6l 564 
'."'! 0.?6i) H~ 
FT C?7J H~ 

CZT4 Hl' 
c: 0:11. 'IE! 
:J'J Q ??! H~ 

t1 0?11 57' 
I' ?11'.: !"' 1 
CZ1~ 11172 
0!1: ST) 

c n:: .;?4 

C?TC SH 

> 
101: 

lOIJS: 
nos: 
uos: 

5H~W-ERR~R tNVALtO_NESG : SAO NESSAGE •fC!tYfD 
!JS t10S ; OEALLDClTE TH! N!SSAG! IU,P!R 
ll9C •o,1zo1 : SR IF NfSSlG! IUFF!R STILL IN US! 
tNSQUt a4CAP),aJCD_Q_FR!!IUFR•4(R11) : RELEASE CURRENT SUF,!R IF FREE 
!S!W JICSR!AD~9 : RESTART t/O ON NltLIOX 
l!T : DISMISS AST 

•ESSIG! tS ST•SIONT OONE 

ADJUST STAT! F~R SlMIIONT TO •EAOT FOR NEXT •tL! 
tNS!IT ITS TAIL! IN 5!YICE LIST 
SET THf MAIN LIN! STNC FLAG 

JIC 15T"llOO-.E: 
•uSHL 
•DYL 
!SllW 
eQl'R 
C"tt! 
!N!Q 
~ave 

5S: •OYZWI. 
!\, ! s 
•ovw 

u: IDOL 

tO I: 

IDOL 
•OYZWL 
IOOL 

•OVZWL 
•oat. 
"'c 
CL•t. 
!S!W 
!I! 

: ST"ltDNT IS COMPLETE 
•5 ; SAY! MISSlGE BUFFER lDOl!SS 
<JtM_e_toS1•1t-<JCM_T_MSGOATl+Z>><R5),Jt : GET SENDtR•s ta 
STMSFINOSTMCTL ; LOCATE THE STMltOMT CONTIOL TAii.! 
t•"'<•1> ; POP IUFF!R ADDRESS TO WORl REGISTER 
•scT_l_SUSPNO.SCT_s_STlT!(R5) : Suso•nd issu.d? 
ss : s~ if no 
•StT_l_OEQF?LeSCT_s_sT&TECIS) ; Nark •• idle 
CR1)+,ao Pick uo Job status 
R0,61 Ir if successful 
to,scT_w_J08STlT(R5) S•v• error status for ••inlin• 
CR1)•,SCT_a._~ETCNT(l5) ACCU"IULlTE lCCOU .. TING 
(R1)•.StT_L_~tOCNT(l5) INFORMIT10N ON GET~s ,Qto•s 
(Rl)+,ao GET PAGES as a LONG WORD 
to,scT_L_PaGCNTCl5) lNO ACCOUNT FOR PAGES 

StT_w_QtNOEXC15),16 POINT 16 AT QUEU! HflDEJ 
JICSQ_l!TlOl,16 : G!T &CTUIL ACOR 
•s•QSY_STQPPEo.s~a•a_FLAG1CR6),101 ; II QU! NOT STOPP~O 
tO SET TO DEALLOCATE DEVICE 
ST•Sll.LOO!AL GO D!lLLOC&T! OEVIC! 
ST~9!JtT : EXIT STMIIONT S!RVtCE &ST 

~eSSAGE ts & STM!IONT HIS tNITED. 
save THE ~•ILIOX UNIT IN TH! STM!IONT CONTROL TAIL! 
&NO !NSEOT T&ILf tN SlMStOHT SERVICE LIST 
SET TH! 5l~CION?ZtNG EVE .. T FLAG TO G!T THE MIIN STARTED. 

J!CS51'~!!~tT: 

•USHI. 
,.OYt. 
!SSW 
CVTt.W 

Sl~!'!JtT: 

!NSl:UE 
•USHt. 
!It' 

C•5> save NAI~SOX UNIT NU•9E• 
<JCM_Q_tos~··-<~tM_T_MSGOITl•Z>>CR5),R1 : PtCl UP SENDER IO 
Sl•l~t~05TMCTL : LOOl FD• STMltONT CONTIOL TAIL! 
cs->+.SCT_w_•ICHAN(R5) : STORE NAILIOJ UNIT IN CONTIOL TAIL! 

: CO•MON EXIT FOR ST•IIONT SERVICE 
CR5),iJCO_Q_ST•~SIV•4Cl11) : PUT THtS STMSIONT tN SERVICE QUEUE 
•t ; SET STATUS TO &ST OtSP&TCH!I 
J!CSSTMC"AIN : STNCIONIIE WtTH ~ltNLINE 

.............................................................................. 
:NS!IT ~!SSlG!S IN THE PRO-et QUEUE 
ANO SET TH! 5lNCRQNIZlNG FLAG FQI THE "AtN LINE 

4-11 



WRITING A SYMBIONT 

Listing 4-1 Mailbox Ast Code (page 3 of 7) 

ICIUIN ·J~!.CONTR~LL!R ~atN ROUT? ME l-JUN-1912 ZZ:Z'J:40 V&l-11 •aero V03-00 ,, 
l3•001 J!C ~ltLSOX IE'O AST z4 ... 1p• .. nu 11:02 :56 _OllO:CJOICTL.SRCJJICM&tN.M&R; 

one 5T~ TMtS M!SUGE IS PROCUSUJ AT TMAT LEVEL 
UTC: 511' 
OZTC 51! :••····· ..................................................................... 
'lZTt 51'9 
one Siil J!CSSNOACJUN: SEND M!SSlGE TO &CCOUNT!MG MANAGER 

so " .u T! OZlC Ul •DVAQ JCD_Q_ACNTPtLCR11),10 GET ADOIESS OF P•OP!R QUEUE 
u 11 0211) 512 IH JICUNSWOULIST tMS!IT tN WOil LIST lNO START THE I 

021? 511 
C?U 584 JltSSM'lSTllfl&N: MESSlG! tS POI TM! STMIIONT MANAGE 

~o Q! ,, H OZ8? 5''i lllOVAQ JCO_Q_STM9MAN(R11),10 SET PROPEi LIST HEIDER 
oc 11 OZl't 59~ H!! JICUNSWOllt.lST INSERT THIS tN WOil LIST 

C?U 511 
ozu 5n JIC SSTSf'UNC: • STSTEM PUNCTtDN HAS occu••ED 

50 J'Q l8 T! 021! ,. .. lltO'llO JCO_Q_STSPUNC(R11),10 ~ET PROPEi LIST HEIDER 
06 11 ouc 5'90 , .. JIC:UNSWORll.IST INSEIT TMIS IM WOil LIST 

OU! 591 
OZI! , 59% J9tSPUltGH111G: tMlG! PUIG! HAS OCCURRED 
OZIE 5'1 JICSDIUTl•G: IMAGE O!LET! HAS OCCURl!D 
Utt ,,4 JICSPU!tGOttC: 'ROCISS PUIG! HAS OCCUIRED 
028! 5'5 JICSO!LITPIC: 'ROCESS DELfTE HAS OCCURRIO 

50 !O 19 Tll ozu 591i •O'UQ JCD_Q.,PIOCD!L(R11),R0 sn LIST ACIDR!SS 
00 11 CZ9Z 591 SU JICS IMSWOHLUT INS!RT TMIS IM WORl LIST 

0Z94 ,.., 
02'4 ~"' OZ94 60' tMS!U t'f wau LIST 
0%414 Ht 
02'•. '.!OZ JICIINS~QICLtST: 

00 00 0294 ~01 PUSHL •a GET RETURN STATUS PLIG 
0-. 'HJ 04 !C o~ OZH 604 tNSQUf i4U~'),a4(1l0) INSERT RECOID IN LIST 

0 ?'J! sos J9CSSTlfC•atN: S~T MltN-LtNE STMC fLAG 
0 Z'9~ 606 IWU!_S WAl! UP THE ~ltMLIME LOOP 

n, !t azu ~OT PQPlt •••<RO> GIT RETURN $TITUS 
~5 azu ~O! RS! RETURN TO lST OISPATCHER 

4-12 
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WRITING A SYMBIONT 

Listing 4-1 Mailbox Ast Code (page 4 of 7) 

;] F16!i CP: 
01 :ic· 

o'looo:ioo··;F 
37 

n se 
s,, n 

~o:io .. !c ~o 

-J'• C'NT•,LL!• M&tN IOUT?NE 
T••~th&l/Caao_•!&O~• U~SDLtCT!O OAT& 

l-JUN-19SZ zz:z9:40 V&l-11 •aero Y03-00 Pao• 14 
%4-&PR-1912 11:oz:S6 _011o:tJDICTL.SRClJIC~&tN.M&•;1 (1) 

czn 
ozn 
OZ&9 
02&9 
OZ.&9 
02&4 
02&1 
O?A9 
0?&9 
l'?&9 
0 ?&9 
OZH 
0?&9 
OZ&9 
OZ.19 
OU9 
ozn 
OU9 
OU9 
'l?n 
0!19 
o:n 
OU9 
OZ.19 
0?19 
OZ&9 
C?A1 
O?A9 
ozn 
ozn 
ozu 
02&9 
0219 
azn 
02&9 
ozn 
OZ.19 
02&9 
OZ.19 
ozu 
02&9 
O?H 
ozn 
OZA9 
0219 
ozn 
azu 
OZH 
OZA~ 

ozn 
7'! O?H 
e• ozac 

OZ!t 
1'> 0297 
n 02!9 
3C OZ!C 
!l OZ!• 

.sun. nt 
41Z 
U3 

:+• 

614 ·­
U 5 
6H 
S11 
61111 
611 
U'! 
Ut 
uz 
~z J 
624 
U5 
6Z6 
U"' 
U! 
U9 
sn 
't!l 
SH 
U3 
&!4 
635 
SH 
UT 
639 
!139 
640 
~·1 
64? 
64-3 
S44 
645 
-\46 • 
UT 
S4S 

~·· 00 
651 
HZ 
653 
654 
655 
656 

'UNCTtON&L O!SCRIPTION: 

THIS ROUTINE tS !NT!• IT THE &ST DISPATCHER WM!N TH! 
•!SS&G! ~!CEIV!D INDICATES THAT UNSDLICTED INPUT MIS 
IE!N l!C!lV!D P:RQM 1 UN-&SStGN!D UNIT l!CORO DEVtCE. THIS 
IOUT?N! ISSUES a REQUEST TO CR!AT! & PIDC!SS WITH ITS 
OEVTCES •tNPUt• &ND •ouTPUT• &SSI,NEO TD THE &SSOC11TED 
O!YICE. 1N ORD!R TO •!R,DI" THIS. THE DEYtCf NAME STRING 
tN TMf •ESSAGE IU,~EI. TH! FtRST Z LONGWORDS (LIST LtNlS) 
ARE USED TO CWE&T! TM! STRING OESClt,TOI• ANO NAM! STRING 
IS SUtLT USING THE CONTROLLER NAME IS IS &NO ADDING 
THE UNIT NUM!ER ON TME !NOe CONVERTING JllRO• ltN&RT TO 
&SCite 

CALLING SEQU!NC!: 

JICSTTU .. SOLIN 
JICSCIUNSCLIM 

'U T!lt"tMILS 
~DR CllD IE&OREIS 

R5 'OtNTS !ETONO THE MESSAGE TT'E CDD! IN THE MESSAGE IU,,!R. 
TM&T ts. '0INTS IT A WOIO CONTAINING THE atNART UNIT NUMIER 
-al TM! T!•MIN&L. THIS IS FOLLOWED IT TM! CDNTROLL!t NIM! 
tS & COUNT!D ASCII STRING. 

IMPLICIT INPUTS: 

RfGtST!IED RO TO IS MlV! l!!N S&Y!O ANO MAT S! 
US!D AS N!ED!n IT THIS ROUTINE. 

tO tS t!TURN!U TIU! TD INDtCIT! IU~~EI IS FR!! 
ANO. THEREFOR!, M&T ae t!USED. 

tMPLICtT OUT,UTS: 

a ••DCESS ts CRElT!D RUNNING THE LOGIN OR THE INPUT STMltDNT IMAGE 

~OM,L!TtON CODES: NONE 

S!T .--
~!~ .!NAIL 
H'f 
660 JICtTTUNSOLtN: 
-\61 "'0V&Q 
662 EXTZY 
661 
664 ISH 
66, IL!C 
~66 "'OYZWL 
667 CM'W 

LS! 

v•JeCsQ_LOGIN.l3 
s••EXEIV_CQNCEALED.•t.­
G•!XESGL_FLAGS.14 

TERMINAL UNSOLICITED tH,UT 
SET IMAGE Nl•E TO START 
USE •tONC!&LEO DEVICE NAME• JllLAG 

'ROCR! FER,OIM a 'IDC!SS CREATE 
10e50S ,. IP CDULON·T CREATE ONE 
Rt.RO GET PROCESS INCEX 
•a.•<JSCSG_INTJOl!ND-JICsG_tNTJO!FLG>•I ; INDEX WITHIN SIT AltlT 

4-13 
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WRITING A SYMBIONT 

Listing 4-1 Mailbox Ast Code (page 5 of 7) 

Z!-
Hl'lO "Cs- so 

u 
O"OOC:lO'l D,, 

'53 ,,4! t;it 
54 
04 

so 01 

•J1!.C~NTl~LL!I ~ltN R~UTt~E 
T!~~t~&L/C&l~.IEAD!t U~SOLICTEO O&Tl 

3-JUN-1912 22:29:40 Vll-11 M•cro V03-00 
24-lPR-1912 11:02:56 _01eo:CJOICTL.SRClJICMlIN.Mj 

1! OZC4 U4 !G!QU Hi If NO - DON°T COUNT INT!R&CTtve . 
!? czcs ~,1 !lt~S •o.wAJICSG~IMTJOlfLGe50S S!T FLAG AND BR If S!T9 DONwT SUI 

ucc no tC•UtUIL_S s•zos ADO 1 TO COUNT O~ tNTE,lCTlV! JOl 
tt oze' 611 lltS sos 

0~00 OZDl nz zos: .,WIJRD 0 C!RNIL lCC!SS MQD! !~TRY MASK 
H ozec 6'Tl tNCW J8STSIGV_IJOICNT COUNT NUMl!R D' tNTERICTtV! JOIS 
04 OZEZ ftl4 lff 

C2!3 n, 
O?fl U6 JICSCRUNSOLIN: CARD l!AO!R UNSOLICET!O INPUT 

1! OZ!l ~'TT ~OYAQ JICSQ. tNPSM8, 13 SET AOOR!SS Of IMAGE TO ACTtVAT! 
04 OZE! 619 CLIL .. DDN•T USE CONCEALED DEVICE FOR C 
11! ozu 61'1 9$99 'IOCI! Cl!ATE TM! PIOC!SS 
00 OZ!C 61'l 50t: •OVL 1\,10 S!T IELASE TM! IUF"!I FLAG 

"' 02!" Hl RU RETURN TO AST DtSPATCH!R 
02110 HZ 
G.1110 613 .DUii&. LSS 

4-14 
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WRITING A SYMBIONT 

Listing 4-1 Mailbox Ast Code (page 6 of 7) 

50 !5 
52 15 
!2 55 

8 004"' 
IZ 3& 

T5 s• '" 65 
Tt !? 55 

T5 511 !I' 
65 

TE 52 S5 
54 

S5 QC lE 
54 ;!! 

04 H 
54 o~ 1! 

!~ !IE 
e~c.,ooco·,F 

~1 !O 
S5 

':1014 e= ~o 
C4 

5Z H 

~? !O 

-J!l!_CONT•!)LLEI lllAtM •=uTt~E 
TER~tNIL/CllO_•flO!I U~SQLtCT!O OlTl 

3-JUN-1912 zz:z9:40 Yll-lt Macro V03-00 '•;• 16 
Z4-APW•191Z 17:02:56 _DHO:CJOICTL.SIClJIClllAIM.lllAWU (7) 

3C 
91 
co 
30 
90 
90 

'" CJ 
•o 

'" Cl 
D!l 

O! 
0'3 
!1 
o• 

O! 
•u 

n 
04 
!1 
13 

9! 

E1 

0%1'., 
OZFIJ 
021'13 
OZfO 
OZfO 
0%110 
OZl'O 
OZfO 
OZllO 
OZflO 
02110 
0?1'~ 
02110 
0Zf!3 
O?fl~ 
02'9 
OZllC: 
OZfll' 
0303 
0305 
0309 
noo 
o'o= 
0313 
0315 
0315 
031' 
031~ 
0315 
0!15 
03\S 
031' 
031C 
O!V 
0323 
12'23 
0323 
0323 
0326 
ClZ' 
0120 
1)32:1 
0320 
0320 
CHO 
Q]Z') 

032~ 
03%:1 
03%!! 
0353 
OH!I 
03H 
035' 
03!• 
OHl 
Q]64 

031t 

LOCAL SUllOUTt~E TO Cl!lT! A ,IOC!SS flQR UNSOLICITED tN,UT 

tN,UTS: 

13 • O!SCltPTOI flOI ,IOC!SS NAME 
14 • 1 II' tNPUT~ OUTPUT. IND EllQI ARE SU,POSED TO 9! 

CDNC!ILED DEVICE NlM!S LtlE • __ TTAO:• 
• 0 ti' NOT UStNG C:ONC!ALED DEVICE NAMES. 

U5>••10 
U5>+,u 
lt!elZ 
JICSltMUSC 
t•ll':/•CIZ)• 
... ., _,.-<•5> 
(15) 

15,1z.-<S'> 
... .,_,.-<•5> Cl,, 

'tCl U' llNllT U~IT NUMl!R 
GET LENCTM Ofl CONTIOLLEI NAM! 
lODR!SS OP END D' CDNTIOLLEI NAM! 
CDNVflT UNIT Ta ASCII 
TEUltNlT'! D!VtC! NAJI! WITH CDLDlf 
'UT UNDllSCDI! as 'lRST CHAI IN NA"! 
'USM IOI D' •-• NA"f 
L!MCTH D' •-• NAM! 
PUT S!CDND •-• ON ftONT 
'USM ADI QI' •--• NAME 

•IOC:t!: •OYZVL 
lllQYUL 
AOOL 
ISIW 
JllQYI 
lllQVI 
PUSM&I 
SU!L3 
•av! 
PUSM&I 
SUllLl 
'USML 

., •• z.-cs,, .. .• L!MGTM 0, •--• NAM! 

~CSP) • CONC!lL!D O!VICE ~LAG 

• 1 t, USING CONCIAL!D OEYtC! fOI INPUT 
OUTPUT ANO e•••a•. 0 If NOT 

~CSP} • O!SCttPTOt ~at •--• N~MEe C:ONC!lL!D O!VIC! Nl"f 
lZCS•} • OESCltPTOI 'Ot • • NlMI• PIOC!SS Nlaf 

MOY AL 
•OYL 
!L'!C 
•OYIL 

lZ(SPhl! ., ... 
CS,).10S 
4($P),•4 

ADDl!SS 0, PIOC!SS NAM! O!SClt,TQI 
ISSUM! NOT USING CONCEALED OIVtCE NI"! 
lllNCH IP NOT USING CONCEALED DEV NAMES 
GIT CONCEALED DEVtC! NAME D!SC:IIl'TOR 

OCSP) tS AN UNtTtTtALI?ED SCRATCH LONG WOID 

as: "OVAL ($1'}.RO 
•OVt!l aaSTSSGl_O!,P•t.•t 
\Cl!l'tC_S 

tMPUT• (14).-
0UTPUT• (14>.­
!l•Ot• C14h­
SASl'ltt• tt1.­
P!!ll01• c•o>.­
,,,,.,,.. (1'5>.-
t,.IG!• (lt3).-
PIYAOI• w•JICSQ_PttVMASl 
UtC••<1at6••> 

!l'JS lt0e6U 
Ct.ltl 15 
C•Pw 10.1sss_ouPLNAM 
!!~L lOS 
SHOW_fltlQI CIElT!_P•OC 
•OVAi CSP>.IZ 
IASStGN_S (14).CIZ) 
SL'!C •0160S 

4-15 

GET TM! ADDRESS OF SCtlTCH C!t.L 
SET STST!N DffltNED PIIOltTT 
CIEATE A P~OC!SS 
DEIYIC! tN,UT IS TERMINAL 
Lil!WISE F~t THE O!VtCE OUTPUT 
lNO lLSO OEYtCE ERROi 
INITIAL PIIOIITT Ofl JO! 
'LAC! TO STOit! PIQCESS I~ 
ESTABLISH PIQC!SS NAJllE SAME as D!VtCE 
UIAGE TO RUN 

-; PIOCESS OE~lULT ,ltVtt.EGE 
UIC: ts Cl.4l 
II Ifl lt.L IS Ott 
lSSU•! DUPLICATE PROCESS NAME 
IS !1101 DU,LICATE NA•! 
91 Ifl TES1 TltT TO CREATE WITH NO NAME 
REPOIT THE u•o• 
;ET AODl!SS Of SCRATCH VOIO 
ASSIGN I CHANNEL TO THE OEVtC! 
II Ifl THIS FIIL!O 



'""'"~"'"M·•--•••~··-••u•U"•"'""'""'""••••••• 

•S sz 43 
zo 13 Tl 
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WRITING A SYMBIONT 

Listing 4-1 Mailbox Ast Code {page 7 of 7) 

5Z 50 
65 u 
TZ 65 

O& 50 

so 
oz 

5! 10 

Z:> 51 Z'l 43 •Z ,. 1Z TO la zc 
20 65 T4 u u 

0 :IOOC4E 9 °!1' 
:100004:>4"!~ :>Z 

000004'4"~' 
OOOOOt.EO.,~JI 

06 50 
OOOCIOt.U"!IB 
OOOOMOO"GJI 

i;o 0'30'30"0• "!~ 
000004E9 "'!JI 

10 
C00004Et.•eis 

15 

4A 
54 
1% 

-Joe_tONTIOLL!' •AtN IOUTt"E 
T!~~INtLIC•RO.'f&O~R UNSOLICTEO OITA 

3-JUN-UU Z2:Z9:40 VAl-11 Macro V03-00 
%4-AP•-1912 17:oz:s6 _011o:tJOICTLoSIClJICM&IJ 

u 

04 
u 
co 
0, 

z' 
41 
63 

TU 
T41 
T44 
145 
146 
141' 
T4 a 
149 
no 
TH 
nz 
153 
154 .,,, 
T56 

50 s: 
60S: 

10u: 

nos: 

SQtD_S CHIN•(IZ>e­
JIUNC•ttDS_WRtTEVILl•• 
ASTAOl•l•TTMSGlST•• 
&STPltM•(RZ),­
P1•16100S.,­
'2•S•t<110S-1001>•­
'"•t3Z 

ILIS H.SOs 
soassGH_s cu> 
.CL•L RO 
PO•I t•"<•t> 
1001. •16eSP 
•ss 

TT"'SGAST: 

VIIT! "fSSAG! TO T!•"tMAL 
Vltl! THE DUI 
lST VHEN v•tT! ts DOME 
CHANNEL NU"&!• tS AST PA•IM!TI 
AODl!SS Of "ESSIG! ST•tNG 
L!MGTH Of "fSSIG! 
NORMAL CAIRAIGE CONTROL 
II tP QtO VAS lCC!PTEO 
!LS! DEASSIGN TO l'E-ENAILE UM 

;.RO•LIC•P•OC!SS C•E&T! !RIOR 
CL!ll SCIATCH va•D OR GET PIO 

; CLEAN OJI~ TWO STltNG DESCIIPT 

0:10, 

0314 
03H 
03T4 
0314 
IUT4 
0 314 
0314 
0397 
0391 
0314 
0316 
0319 
03A~ 
03AC 
OJAC 
03U 
03Ct. 
UCO 
030:> 
01M 
OJC!J 
030% 
(1300 
03C! 
03D! 
03G! 
03D! 
e3ti! 
03Cl! 
03£4 
03'! 
OJJlt 
03,6 
ClflS 
03186 
040' 
040C 
041Z 
041! 
041! 
042• 
042!1 
O•ZC 
042! 
042!! 
042! 
04%! 
042! 
0443 
0444 
C444 

.wo•o o 
tOASSGM_S 4(1') 
R!T 

AST Ulflf 'OlNT 
O!ASSIGN TM! CHANNEL 

Ot. 

04 
91 
co 

ST•tHOUl(.Y: 

1.0S: 

1001: 

Cl.Rt. 
lllOVUL 
"0VL 

JOI..,\._ POSS IIU 
12eJDl_L_PCltNO!l 
JOB_L_SAV!"00fe­
JOl_t._MOD! 

SCMKRML_S 
tOUTtN•CHK_NROAT_IITSe­
llGLST•JOleL.COUNT 

~tit 10.,601 
tMCb JDl_L_,osstlL! 
IQIL!Q G~StHSGL_MAIPtt.• 

YST1.. 
'!!QL 
~!CL 
"LSS 

JO!_L-'CltNOEJ,lOS 
Joe_t._Possxau 
1001 
JD!_L_SAVEMOD! 
100S 

U!Ttlll•-S 
&STlOl•STMtCHlLDGtNSe• 
OltTt"•JICSQ_MXTMtNSe­
l!QtOT•tJIC_l_"INUT!S 

tSI 
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CLEAi COUNT OP POSSllL! PtOCl 
SET INDEX IM PCI VECTOR 
SET lCtlSS "00! 
frOI lST O!LtVUT 
CALL l!IN!L tOUT. TO CH!Cl l 
AOOl!SS Of ROUTINE 
ADDllSS OP ARGU!MENT LIST 
IP LIC THIM COMTtNUI 
INCHM!NT CDUMT 

LOO' THIU .11.L 
FlNO lNY TD Sf DELETED? 
t!ll !QL THIN NO 
OEC•E"!NT .IST &CC!SS MOD! 
IJI LSS TH!N DONE THEM lLL 

SET Tt"ER FOR CH!C~ IN A FE~ 
AST .IOORESS 
N."tNUT!S LATU 
INDtCAT! NOT IN HOURLT AST 
tl!TURN 



WRITING A SYMBIONT 
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YES 
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READ MB 

SYMB­
SERV 
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Figure 4-4 Job Controller Main Loop (page 1 of 3) 
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WRITING A SYMBIONT 

VFYUPQe 
aue 

$HISER 

SGETTIM 

YES 

YES 
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REAOMB 

SRV­
TIMER 

TK-9192 

Figure 4-5 Job Controller Main Loop (page 2 of 3) 
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LOCATE 
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LIST 

REMOVE 
FIRST 
ENTRY 

WRITING A SYMBIONT 

YES DETERMINE 
NATURE 
OF WORK 

0 

1 

2 
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4 

SYMB­
SERV 

SYMB­
MAN 

PRC· 
DEL 

SNOACC 

SYS FUN 

Figure 4-6 Job Controller Main Loop (page 3 of 3) 
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WRITING A SYMBIONT 

Listing 4-2 Main Loop Code (page l of 8) 

-J~!-CCNT•~LLfq •ltN ROUTt~E 
:lECUUTtONS 

3-JUN-1982 2z:z,:40 VAl-11 M•cro V03•00 ' 
%4-APR-1,SZ 11:02:56 _oaso:CJOICTLoSRCJJICMAtN.MAI 

61C46~0'l 

00000:10' 

UH'f400 
P:~P••••• 

0000 
01200 
oooa 
0000 
0000 
0000 
0000 
OOH 
0000 
0000 
0::100 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
OOOC! 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
01311 
0013 
01)13 
O"H 
0032 
0032 
004• 
004• 
0051 
COST 
COST 
01')5'!1 
oos, 
005• 
0063 
0061 
0061 
0061 
0061 
CHIOO 
0000 
000~ 
0000 
0000 
0000 
coco 
0000 
0000 
0000 
0000 

,, 
100 
lOt 
lOZ 
103 
104 
105 
106 
101 
109 
109 
110 
Ul 
uz 
113 
U4 
us 
116 
UT 
11! 
119 
ua 
121 
U? 
UJ 
124 
125 
126 
lZT 
us 
12' 
\30 
131 
13Z 
133 
134 
13' 
1.H 
13'? 
lH 
13' 
140 
141 
1.4% 
143 
\44 
us 
146 
UT 
10 
149 
150 
15\ 
15% 
153 
154 
155 

.ssTTt. O!CLllATtONS 

tNCLUOI •nu: 

CZ35.10lJ,llL 

EQUATED ST"l0t.S: 

UC,.OUI 
SIUGtlE• 
SSTSOfF 
IPCIO!F 
'1'1.0!fl 
SJtlOlfl 
USO!!' 
IP St.O!fl 
JICP&RDffl 
JICSCTOI' 
IS"QO!JI 

Q'1N STOUGU 

'Ultl!_S!CTtON 

JI( so_JICHI•:: 
STRtNG_O!SC <JOl_tONTIOL> 

ACCOUNTING MESSAGE OIPtNtTtONS 
SYST!M wtoe M!SSAGE COOIS 
STATUS ,t!LD OEflINtTtONS 
PCI OElltNITtONS 
IPL OlfStNtTtDNS 
Jll Oll'?NtTtONS 
STATUS coon 
PSL D!,tNtTtONS 
D!fltNE JOI CDNTIOt.L!R Pl•AMl!TE•S 
STMltOMT CONT•OL TAIL! D!,tNtTta~ 
Dl,tN! QUl!UI! HEAD!• D''Sl!TS 

JICIQ_1..0Gtll:: 
SUtNG_Ol!SC: 

NANI Of IMtTtAt. ?MIG! TO ACTtV&T' 
<STSSSTSTl!N:LOGXNQUT.!11!> ; INtTtlL IMAGE TO l!XICU 

JICS'.1_tN'S"I: 
suu;_oesc 

; CAIO •tAOI!• IN,UT STMltONT 
<STSSSTSTEN:tMPSMl.!11!) ; 

.. LONG -t.-1. 

J!CSO_TtCJP!ltMt::-
oL~NG •x061C46100 
oLONG AlQS 

J1c:11a_1tn•n•s: 
.LON~ •xo11T•T•OO 
.LONG -1 

NIW '•OC!SS '•lVt.!DGI! NASl 

~•-t~! ,1!CT TO IOUMO &LL a, THI! v•tTllLE Sl!CTtONS 

tN,UIE.Ot.T l 
JICUWOTO•~: 

tM•UIE IUTI 
JICUWOl!ND:: -

JICSUWOTO' 

ILLOCATE S'AC! 'DR "!SSIGE IUFF!lS 

STllT OP ILL RElO~VltT! OATI 

END OP ILL w•tTll\.E OATI 

THES! 9U~-E•s ••E NltNTltNED IN a SE,IRATE PtOGR&M SECTION 
TD ,!•11tT AN EXTEND SECTtON TO 100 IUFFEI SPACE 

JICSIVOMS;&P• 
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R!lD,WltTE OITl-Nl!SSAG! IUFF!RS 

SPACE FOR NISSlGE IUflF!RS 
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001 

WRITING A SYMBIONT 

Listing 4-2 Main Loop Code (page 2 of 8) 

-JO!_CONTROLLE• ~ITN aOuTtNE 
OEC1.UITtONS 

3•JUN-l982 zz:z9:40 V&J-11 Macro Y03-00 '•9• 4 
24•&,•-1982 11:02:56 _011o:CJOICT1..S•ClJIC~•tN.lllla:1 (1) 

0'301) 
ooooac:c:o aooo 

occ:a 
occo 
occo 
0000 
0000 
0000 
0001) 
0000 
0000 
0000 
0000 
OOO'l 
OIJOO 
0000 
0000 

caooocao 0000 
ocoo 
OCO'l 
0000 
01)00 
0000 
0000 
ooao 
t'OOO 

·OOOO 
0000 
000" 

0;10001')!Q 0000 
ooec 
OO!l'J 
OOC'l 
O'lO~ 
OOC'l 
0000 
'200'l 
cooo 
000., 
OOO'l 

O\lO'lO'l44 COOi! 
0\100 

~~aac .. a~ a'laa 
CU'!! 
OU6 
C4A6 
04A'!i 
OU6 
OU!! 

Q!)O!:OU= 04&6 
cu~ 

0~0".ID4H cuo: 
l'4!6 

O'lC'l04l'': 04!11 
04!! 

OO'l~'l4C!i 04!=! 
0 4C'!i 

156 
157 
lH 
159 
160 
161 
162 
16'5 
164 
165 
166 
161 
161 
169 
110 
t'ft 
1TZ 
1'71 
174 
in 
lH 
171 
171 
179 
110 
tu 
1!% 
ttl 
184 
19' 
116 
111 
1!~ 

U4 
1'" 
1'1 
19? 
1'] 
19• 
1'' 
1.96 
1'1 
l91J 
19' 
ZOl'J 
%01 
zoz 
Z0'3 
%04 
zoc 
Z06 
ZOT 
zo' 
209 
ZlO 

<Jc,._1e_snu­
J1c_1e_111u1un> 

tMl'UU_OIT& 
JIC n _~IUf!NO:: 

JICHWOlllSClllS 

lLLOC&T! T"f STMltONT CQNTIOL TllL!S 

SIZE OP IUl'f!R TtMES 
~UllllER TO ILLOCITE 

THES! Tl~LES a•e M&lNT&tN!O IN • S'l•&T! ,IQGl&M S!CtTON 
TO '!R•?T &N EXTEND SECTION TD ADD T&ILE SPICE 

t••uu_oan 
SY~sG_STNCTLTIL:: 

JICHWOSTMCTL 

.11.n <STJ1_1_,.&IST"'I• 
• SCT_l_StlE> 

t,.•uu_oaTa 
ST•tG_ST"'CTLTlt:: 

JICSIW~STMC.Tlil 

tMPU•l_OaT& JICIRWOINTJOI 

ST~ltONT CDNTIOL TAIL! Al!& 

ALLOCATE i ILDCl 1101 !VEIT STMltONT 
IT TM! SIZE DP THE BLOCl 

!NO 011 T•ILI S'•CI 

J!CSG_INTJOlllLG:: IMT!R&CTtV! JOI FLJG IIT lRWAT 
.ILll <10Z4~t> lLLOCAT! ENOUGH ~OR 10?4 P•OC!SSES 

tM•Ul!_O&T& JICSIWOtNTJOC 
JICSG.IMTJOIENQ:: 

&lLOCIT! TM! JO! CONTROLLeR•s OITI 9L0Cl 

J!CST_,&Tl!lC •• • • <JCO_T_tNO!IO-JCD_T_STllT> : FtNO OllFS!T TO INDEX Z!RO IN !LOCl 

.nu 

J!CS~.!NAOW:: .!llQ 

Jacso_•ET&OR:: .!LlQ 

: ALLOCATE SPIC! FOR TM! SLOCl 

INPUT &OOR!SS TO ~AP SECTtON 

IOOa!SS!S UPOITED 

?tl J!Cso_u,,!OS!:: .!LlQ 
Z1 z 

tO STATUS FO• SECTION UPDATE 
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WRITING A SYMBIONT 

Listing 4-2 Main Loop Code {page 3 of 8) 

·J~•-t:NTO~LLE~ ~a:N -~UTt~E 
~E:LoATtC'IS 

3-JUN-l9U zz: Z9:40 v·ax-11 "•C:f'O Y03-00 
Z~AP•-t91Z 11:02:56 _oaao:tJOICTLcSltCJJIC~&tN.M• 

oc 
00 

COOfJC'lO~ 

caooc;o'i 

OOO~OfJOO 

00000000 

04C~ 
C4C! 
04C! 
C4C• 
040':! 
C40" 
04CI> 
04C" 
040~ 
0400 
0404 
04C4 
(lt.C~ 

0408 
C4tlC 
04CC 
04EO 
C4!0 
Of>E4 
C4E4 
04!4 
04Ec. 
04£4 
04f! 
C4E! 
04£! 
04EC: 
04!~ 
04EC 
C4!C 
04EC 
04f!C 
04£0 
041'l0 
ou113 

JltS~-~XT&ST:: .ILlQ 

JfCS1-~U!W~T:: .ITT! 
JICS9.~T"~AtT:: .ITT! 

:~uu 

0 
0 

TtM! POR NEXT HOURLY AST 

FLAG FOR aueue UPOATtNG 
COUNT Of NO. STM!tONTS IN WAITLl~ 

~OLLOWING LOCATtONS ASSUM!O TO I! AJAC!NT 

Jfl!D_L_COUNT: 
.LONG 4 

JO!.t._•CUNOU: 
.LONG 0 

J1:1a_L_140U•: 
.L:ING 0 

JC!t_L_!:>n: 
.LONG 0 

JOa .. t._11tooe: 
.LONG 0 

.L'.1NG 0 

.LONG 0 

HGUMINT COUNT 

INDEX INTO PCS Y!CTO• 

MOUit Ofl an 

on OP Wf!!l 

ACC!SS ~001 l'lO• &ST 

SAVE lCC!SS llCOO! l'lOlt LOOP 

; P•OT~TTP~ NAM! 'OR CQNSTRUCTtON 0~ llC&tL!QX R!SPONC! OEYtC! NAM!S 

JICST.~l~l~AM!:: 
.n'T! a 
.ucn , ..... " 

JICST ... ~9~XUNtT~: 
.,aa.n 5 
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COUNT ;an HHI! 
NAMI WtTM •· •T~ ,.!V!MT SUSSTIT1 
TM! UNIT NU~ll!W GO!S HER! 
SIGG!ST UNtT IS 65l 



WRITING A SYMBIONT 

Listing 4-2 Main Loop Code (page 4 of 8) 

03 
07 cc &! .,.n. 

o•c!•cJS 
oa 

'3 oc &8 
01.?3 

oz 
11' QC &a 

n cacor.c•·:' 
!IE 
t1 

sz c~ !! 
O! 

eoooo•c•·!F 
·-~6. 

:9 
~= 04 

00 
~3 oc u 

10 8 '? 

05 
O! O~ .\8 

032' 
Cl 04C!•tc 00 .,•a· 

•JO!.CONTROLL!' ~AIM •OUTtNI 
JD!.CCNTRCL tNtTIALI?ATION 

J-JUN-t,•Z z2:z,:•o v11-11 "•er• va1-oo '•9• 6 
24-&P•-t,IZ 11:02:56 _oaao:cJDICTL.S•C~JICMAIN.Mll;1 (2) 

30 
!5 

04,! 
04,5 
04'! 
04'5 
04,'5 
04,'5 
04,S 
04'5 
04tr5 
041''5 
005 
04'5 
041''5 
041'5 
04115 
041' 5 
041'5 
041'5 04,, 
04'5 
04'5 
04,5 
oon 
0067 
0067 
01)6' 
006C 
006• 
0013 
0075 
con 
OIJT'! 
oon 
OIUO 
0017 
0,,19 
001! 
O!JtF 
0 O'fl 
00,1 
00,. 
o1J'c 
00'9• 
OO&t 
0'3&4 
OIJU 
oon 
OO&C 
ooac 
e"s 
C~B 

O?e~ 
OOl'l 
0~!4 
C'l! ! 
OO!F 
OO!C 

249 
%50 
2'1 
Z5Z 
251 
1'4 
ZH 
n~ 
!57 
?511 
259 
Z60 
Ht 
Z6Z 
Z63 
264 
265 
266 
267 
?611 
26' 
270 
211 
21? 
zn 
274 
27'1 
276 
ZT'T 

ZT' 
?1" 
Z!O 
zn 
zn 
Z!3 
%14 
Zl'S 
zu 
ZIT 
ZI! 
ZI" 
no 
Z'\ 
n z 
Z'J! 
%94 
Z9~ 

Z'6 
Z'fT 
!H 
ZH 
300 
'301 
lOZ 
30 3 
304 
30 5 

.saTTL Jaa_CaNTIDL tNtTIALIZATION 
:•• 

l'UNCTtON&L D!SCII,TtDN: 

JOI CONTIOL ~&tN LOO' IS &CTtVATID IT THI &ST IDUTtN!. 
lLL OP THI ,DSStlL! WOil LISTS a•e SCANNED TD DET!IMIN 
WHIT FUNCTIONS ll! TO If DONE. THI LIST Alt OROEIED If 
TM!ll IMPQRTlNC! &ND lR! ALWAYS CH!Cl!D 1'10~ THE TO,. 

CALLING SEQUENCE: 

NON!-!NT!l!D Dtl!CTLT l'IOM THI INtTtALI%lTION ROUTINE. 

OUT,UT PaR&•ET!R'S: NON! 

CO~PLETtON cooes: NONI 

'SIDI !PP!CTS: NONI 
;---

lllUtt!_S!CTtON 

JICS1.0C,~: 

'llCC 

IS'!W 
cue 

zos: nee 
!S!W 

301: !!CC 

•OVZ!L 
31 S: OEC1. 

!LSS 
IEJllQU! 
15Y'S 
OEC! 
!SSW 
9R9 

35S: lOOL 
401: 99CC 

SSl!W 
5os: nee 

'59W 
so': uss 

!S!W 

•JIC_v_c•!JOIREQ.­
JCO_w_l'L&GS(l11)elOS 
JICISTlDET 
W""J9CH_QU!WRT 
•JSC_v_•IR!AOR!Qe­
JCO_w_l'L•GS(l11)e30S 
JICSIUOM9 
tJIC_v_sT"INtR!Q.­
JCO_w_~lAGSCR11).40S 

JICSl_ST"WAtT.-(SP) 
CS•l 
351 
1JCO_Q_ST"'WAITCtt11).R2 
351 
J!CU.ST"WAtT 
J!CIST"ISUV 
]ts 
••• s, 
•J,c_v_•e•e•o•!o.­
JCo_w_•L&GSC•11>.sos 
JICUUDll!9 
•J!C_v_s•vClLOGtN.­
JCO_w_•LlGS(R11) .60S 
STll!SHQURt. T 
•o.w•J!Cse_QUEWtT.TOS 
J!CSYfTUPOQUE 

.!Nl!L LS! 

START CDD!"S!Gll!INT 

IR IP CR!lT! OETCHID (llTCH) 
.JOI IS NOT R!QUIIED 
TRT TO ST&•T ONE IP T!S 
l'orc• Queue fil• uoda~• 
a• IP TH!R! ts NO REQUIREMENT POI 
l ~&tLIOI RUD 
ELS! ISSUE a R!AD R!QU!ST 
CH!Cl IP ST"IIONT S!ttVtC! ~\.AG tS 
S!T AND CL!AR ITelR tP NO 
SAY! COUNT OP NO. tN LIST 
OECl. COUNT 
SR IP LDOlEO lT ALL 01' THIM 
GET STM!IONT THAT IS WAITING 
IR IP NON! WAITING 
OECI. NO. OP STMIIONTS WAITING 
GO SERVICE STMIIONT 
GO S!f ti' ANOTHER 
IEMOVE COUNTER flOM STICl 
CHECl fOR &N OUTSTANDING NEED ~OR 

A •&tL 901 ltUD 
l!lD THE Ml?l.!01 
CHECl I' TIME TO CH!Cl LCGtN 
FllGS ~OR JO!S 
GO CHEClt · 
!~ if not ti•• to •rite the Queue 
V!lttFT &NO UPDATE TH! QU!UE 

SHt~!l.S SLEE' 
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WRITING A SY~BIONT 

Listing 4-2 Main Loop Code (page 5 of 8) 

H 04 .,2'. 
o•c:·cF 

50 
c~ &!40 
5% n ,, 

~o 
05 !C 

!I' 
•l'TC 

OA az 
~? lC 
H 5Z 

04 u 
20 &! 

oz 
!F 

·J~!_C~NT•~lL!- •&tN IOUTt~E 
JOl_CC~TqQl tNtTtllt?ATtON 

3-JUN•l91Z zz:z9:40 V&l-11 "•Cro V03-00 
Z4-&P•-191Z 17:02:56 _oaao:tJOICTl.SIClJICMltN, 

!5 
30 
94 
l:4 
n 
a• 
lt 
Do 
01 
11' 
!!. 

lC 
co 
C? 
04 
co 
1 '3 
11 

eoe• 
t''8• 
00!• 
O!lP 8 

COC9 
OIJC! 
O'lCl 
GOC5 
C"OT 
O'lO: 
o~c· 
C,El 
o,n 
OOH 
oou 
O'l!1 
00!'!1 
con 
00!1' 
OOE, 
oon 
00£1' 
OOfl? 
00115 0,,,. 
O:JlilC 
OOfl! 
C100 
0100 
0100 
0100 
0100 
0100 
cnoo 
010! 
0\0! 

101: IG!TTtM_S JCD.Q_TIM!CR11) ; Q!T TH! TIM! 0' D1Y 
9!CC IJIC_v_SRYTtMQU!,JCD_v_FlAGSCR11),15t : IR If NO TtME VO 
IS!W ST~SSRVTt•!R ; R!"OYE Tt•E !NTRl!S 
Cll9 W6 JICSl_QU!VIT : l'orce Queue file update 

tss: CL•l •O : SET tNO!X 1'01 l'tlST WOil LIST 
zos: "OVIQ JCO_G.VORllISTCRt1)CR01,11 : ,tNO 100R!SS OF QUEUE 

•E~OUE 3(11)•,IZ ; IE~OYE lTEM l'IOM LIST 
!VC 301 ; II If R!MOV!O SO~ETHlNG 
tNCL 10 : NOTHING tN QUEUE-&DD t TO tNOE 
tM•L IOoS•t<<JCD_~.WL!NO-JCD.G~WOllLIST>/I) : CH!Cl &GAtNST L 
9LSSU ZOS ; II I, MOlf TO CHECl ,.v JICS~QOP : watt SOME ~Cit! 

tT!P RIMDV!O ,IOM VOil LIST-CALL ASSOCIATED IQUT?NE 

401: 

lllOVZWt. 
&OOL 
IOOt. 
CUL 
1110\'I. 
U1!! 
!1114 
CASE 

') 

JCM_~_tOSl•ZCRZ).CRZ> 
fJCM_T_lllSGOITA.CIZ> 
u.uu 
4(1%> 
JCD_A_QU!IASEC111)9110 
401 
10t 
ltOo< .. 
JICSSTMIS!ltV•­
JICSSTMUIAN•­
JICSPICDELe­
JICSSNO&CC:o­
JICSSTSFUNo• 

.osan Lsa 

4-24 

S!T.L!NGTH 0, TllNSf!I 
'lNO !NO 0, VALID OlTI 
THAT 'DINTS &T !NO 0, R!COID 
ZERO RETURNED lRGUlllfNT 
SET IAS! ADDlt!SS D' STSTEM CUE 
SET SUllOUTtNE IETURN l'Olt CAS! 
LOOP 'ROM THE TO~ 

STMIIDNT S!RVICE IEQUIR!D 
MESSAGE ,QI STMltONT MINAG!I 
PIOC!SS/tMAGE OEL!T!/PURGE ~E~ 
M!SSAGI ,OR &CCDUNTtNG MANAG!t 
STST!M flUNCTtDN 



S9 

SQ 

51 

50 
50 

SQ 
53 
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WRITING A SYMBIONT 

Listing 4-2 Main Loop Code (page 6 of 8) 

o'loo·c11 
OE 

oooo•cir 
OI 

oooo•c11 
04C~'"C:I' 

n 10 

o: l9 
07 

09 l! 
~eca· 

'1E 
u 50 

Sl so 
OE 

n oz 
tOOZ IF 

o~ 

oc 10 
14 91 

13 5Z 
F4 " Ill 50 
P'O &9 
FC ?! 
Oi &! 

15 
14 

o' ae 

-JO!_CONTIOLLE• ~AtN •OUTtNf 
JO!_COHT•OL tNITtA~tZ&TtUN 

l•JUN-191Z zz:z9:40 va1-11 ••cP• vo1-oo '•v• 1 
Z4-AP•-191Z 11:oz:56 _011o:tJOICTL.S•ClJICMAtN.M&R:1 (3) 

010! 343 :+ 
010! 344 $TM9!0ti1T ANO &CCOUNTtNG MANAGER OtSPATCH!R 
010! !45 
010• ]46 ; THIS ROUTINE P!RfOR•S THE COM•ON P•OCESStNG fOR TH! SEND SERVICE 
010! 147 : •tOC!SStNG &NO •ESPO .. C!. THU INCLUDES ISSlGNtNG THE RESPONC! 
010! 341 : ~AtL!Ole TMEN SENOtN~ TH! R!SPONCE WHEN PROCESSING IS DONE. 
010! ]49 :-
010! 3'0 .ENllL LH 
010! 3!1 JICSSTSfUN: SYST!M fUNCTtON MESSAGE ,. 010~ JSZ •USHH VAACUSTSJIUN ENTRY TD JCCOUNTtNG MANAGER 

11 OU Z 353 IU IOS 
0114 354 J!C SSNfJACC: l~COUNTtNG M&N&G!t l!QUfST 

9f 0114 !55 PUS HU v•&CMtSND&CC ENTRY TD ACCOUNTING M&NA,ER 
11 011! 156 ... lOI 

01H HT 
01U 151 JICSST .. IM&IU ST•ltONT MIN&Cfl S!YtC! ,. cnu "' PUSM&I V6 S , ... ST•llUN !NTIT TD STMllONT •&NIGEi ,. 011! 160 CUI 11•J1cs1_ou1vn JloPc• ~u•u• fil• uod•t• 

Cl ClZZ 361 lOU IOOL3 tJCM_T_•SGDIT&,az,19 POtNT 19 AT M!SSAG! O&TA 
Otz~ l6Z lSSU~f &CMSW-•AtLIOI !0 S•ttW_MAtLIOJ 

!C OlU 361 •OVZVL SMISW.MAtLIOXCt9),10 : GET •&IL IOI UNIT 
11 CU& 364 not. zos Sit Ill NONE HERE 
!! 012C 'Jn lllOY&W JCD_W.TM•CH&NCl11),R1 : CHANN!L IETUIN ADDRESS 
!O OllO 'J66 ISIV JICUS.sttiNNI 1ss1;N TH! M&tLIOI 
u 0133 167 zos: JSS JCSP>• ENTER PIO,!I M&NAG!I 
f! 0135 36~ IUS t0.30t IR tP STATUS IS GOOD 
C? 013! 169 IUl!GL 10.11 tNYE•T ERROR COD! 
n 1?13~ 'JTO USS 40t II IP !IROI FWOM THE STST!lll 
Tl 0130 3Tt ASML u,11,10 SIT HAL !UOW M!SSAG! COD! 
aa 0141 'JTZ usw •<STSSM_iSAC_SPt- . SET l'IC%LITT SP!CtPtC &NO-

0146 111 STSH.EUOl>.RO ; •&NO •!IROR• S!YEIITT INTO YALU! 
FO t'lU 174 301: tNSY •<JICS_NOl•At.a-STSIY.l'&C_Na>.- ; AND JOICTL flCtL?TT COD! 

0149 lT5 •STS1Y_ ... c_N01ISTS1s_11ac_No,10 ; INTO IETUIN VALUE 
9'! 014! 316 401: 9'0YAI a4CD_&_LIUFIOl(R11).R3 ; SET PO?NT!I TO l!SPONCE MESSIG! !U,SFU 
ISO 014• HT MOVW IZ,(Rll• . STORE MESSAGE TT•E 
!O 0152 37" 9'QYW •<JCM.T-•SGOAT&-4)(19),(13)• : STDR! R!SPONC! OITA 
CIJ 01!6 lT'9 •OY1. 10.(1'3)• SET !SINAL STATUS 
O! 1)1!9 310 tNSOU! •JCM.T.MSGOATICl9)•• IELEIS! 9'!SSAGE !UFF!R TO 

one 311 aJCD_Q_F•E!IUF•+4(111) ENO Of THE F•!! •ESSIG! IUFFER l.IST 
•5 015! 112 TSTV JCD.V.TM•CHAN(l11) ANT IESPONCE •&tLS017 
1] 0161 31'3 UQL sos II IP NO - DQN•T SEND IESPONCE 
1 IJ 016~ 314 SSH JICSSNDl!SP SEND l!SPDHC! TD l!QUESTOR 

016~ 315 tO&SSGN_S JCD_v_TMPCMAN(l1l) IELEJSE THE CMINNEL 
0170 lU CH!Cl.EHDI OASSGN_M! VATCH FOi ERROR OEASSI;NING •&tl!OI 

S4 011~ l!T cuw JCD_v_TMPCH&NCR11) CLEAR CHANNEL NUMBER FOR NEXT TI•E 
05 01711 ln 50t: ISi RETUIM TO OISP&TCHEI 

0179 319 
0119 390 .osau LSI 

4-25 
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51 

WRITING A SYMBIONT 

Listing 4-2 Main Loop Code (page 7 of 8) 

·J~!_C~NTIOLL!• ~AtN R~UTt~E 

JC3-~0~T~OL tNtTllL%?AT10N 
l-JUN-t91Z 22:29:40 Vll-11 Ma.:t'o V03-00 
24-AP~-1911 11:oz:s6 _011o:c~aacTL.SIClJBC~•IM. 

ctn J9Z 
0179 39? ;+ 
ctn ]9fl Jt!CSSNOR!SP .. S l!)ICI l'!SPONCI 
017' ]95 
011'1 lH TMtS SUllOUTtNE tS ClLL!O TO S!NO l MUSIG! TD TME lt!QU!STtNG 
otn 391 •IOCESS Vtl THE SUPPLIED "AlLIOl. 
un 39~ 
0119 399 :N•UTSi 13 tS END OP MESSAGE.IN JBC LIN! BUflflU 
ctn 400 
0179 401 :-
0\19 40.? 
0119 40] JIC:SSN.,RU•:: ; 

Cl OU~ 404 sunl JCD_l.,LIUFAORCl11)tR3tR1 : l'tMD UNGTM 
01.7! 40S icna .. s !l'N • •Ot• ; WIITI l'llLIOI, !V!MT l'UG IS 0 
one 406 CHIM • JCD_v_TMPCHAN(R11),.; CHANNEL NU~8ER 
011! 407 l'UNC e t<IDl.WRtTEYIL~llOIM_NOV>1- ; OPERATION U WRIT!-
011!' 40! Pl c IJCD_l.LIUl'ACll(t11),- ; IUl'l'!I lDDR!SS 
OU! 4n 'Z • 11 i UNGTH 
01913 410 lt$1 
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WRITING A SYMBIONT 

Listing 4-2 Main Loop Code (page 8 of 8) 

5Z "' !9 
31 

Ol so 
cc !! u 

-JOS_CONT•OLL!• ~AtN l~UTINf 
uao ,,,u.a~1 

J•JUN-1912 zz:z9:40 v11-11 "•cro V03-00 '•o• 10 
24-A,R-1982 11:02:56 _011o:tJCICTL.SRClJICMA?N.JtAR:1 (5 

019! 
019! 
019! 
one 
019! 
01'! 
019! 
019! 
01'! 
019! 
019! 
019! 
019~ 
Olt! 
019! 
019! 
01'1! 
ClH 
01'! 
e1n 
01H 
019! 
019! 
019! 
019! 
019! 
019! 
019! 
019! 
019! 
019! 
019! 

Of' 019! 
10 ouz 

01A4 
OU4 
OU4 
OU4 
CU4 
OU4 
O'U4 
OU4 

es nee 
O'! OlC" 

01C3 
0105 
01CS 

Q5 0109 
0101 

41 z .SITT\. II! AD Jtl?LIOJ 
413 ••• 
414 "UNCTt~N&L OISCltPTtON: 
415 
41, 
417 
411 
419 
420 
421 
4ZZ 
423 
4Z4 
42'1 • 
4U 
UT 
··u 
4Z9 
430 
431 
43Z 
4]] 

434 
43! 
4!6 

TMtS tOUTtN! IS CALLED TO ISSU! A R!AD QM 
TM! STSTIM 'flJt&N!NT M&ILIOI USED ,01 
CQJtMUNtCTlON TO THI JOI CDNTIOLL!I. 

CALLING SIQUENC!: 

ISi JICUUDMI 

tN~UT '&llMfT!IS: 

LOCATION •JICSQ_FRE!IU,lt• CONTAINS I LIST 
0, IU''''s AY&tLIAIL~ ,OR llAOtNG THI 
•an.sax. 

IUf'f'fl IS ILLDCAT!D IND READ IS ISSUED 
t' IUP,!R ALLOCATION ,IILS. 'LAG IS SET 
SD TM&T If &O CAN IE IE-ATT!MPT!D IT SOM! 
LATH Ttlllf. 

4]T COMPLETION CCD!S: NON! 
439 
439 
440 

SID! !Ff'!CTS: 

441 :--
44Z 
441 J!CSl!IO•a:: 1!10 JOI CONTIOLL!t•s Jtl?L SOX 

JJCO_O_F•!!!Uf'l(ltl).RZ lLLOCIT! I SU,F!R "OR 1!10 444 
445 
446 
447 
441 
449 
450 
451 
oz 
45"! 
454 
455 
45~ 
45T 
45! 
459 
460 

90S: 

99S: 

lt!"OUE 
!VS 
sota_s 

90S SI Ifl ILLDCATtON 'l?L!D 
fO,- !Y!MTFLAG IS 0 
JCo_w_~ICMIN(Rll).- CHANNEL IS "'tL!OX 
•tos_uaoveu,- FUNCTION IS lt!IO 
JC•_O_tOSICRZ),- IO STATUS ILOCl ?N ,ICX!T 
v•JaCS"IAST.- ADOl!SS 0, AST IOUTtNE 
IZ,- AST ,llM IS •!SSAGE 'ICIET 
JCJt_ T_~SGDITlCRZ>.- : SUflf!I Ufl 0, PlClU 
IJCM_l_St%E-JC•-~-~SGDIT& : SIZ! OF ~essa;e OITA 11!1 

!LBS t0,99t II I' O,!RATtOM I SUCCESS 
tMSQU! CIZ),aJCD_Q_l't!F.9U,R•4(111) : l!ALLOCITE THE SUFF!I FOi LITER 
s"ov_e1101 ~•?L!OX_IEAO IE,OIT !1101 
S!TIIT Jlc_v_•at!IDR!Q.- SET FLA' TO tNDICAT! tEIO NEEDS 

IS" 
JCa_w_•LAGS(lll) TO BE ISSUED 

ILL DON! 
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WRIT~NG A SYMBIONT 

JOB CONTROLLER DATA BLOCK 

TIME 

SMBPIO 

SYMBSRV 

SYMBMAN 

PROCDEL 

ACNTFIL. 

SYS FUN 

FREEBUFR 

SYMBWAIT 

MBCHAN TMPCHAN 

JOBSEQQ FLAGS 

LSUFSIZ LBUFCNT 

LBUFAOR 

TMPOESC 

QUE BASE 

CURPOEV CURSYMB 

LINBUF (800 BYTES) 

• 
• 

TK-9181 

Figure 4-7 Job Controller Data Block 
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WRITING A SYMBIONT 

JSCSYSQU E.EXE 

FIRST FREE RECORD 
• 
• 
• 
• 

.,.._ QUEUE HEADER 1 

• • 
• • 

i-- QUEUE HEADER N 

QU~UE DESCRIPTOR 1 

• • 
• • 
• • 
• • 

QUEUE DESCRIPTOR N 

~ 

......, 

SYSTEM 
QUEUE 
HEADER 

}

QUEUE 
DESCRIPTORS 

J 
JOB HEADERS 
ANO 
QUEUE RECORDS 
1024 ENTRIES 

TK-9180 

Figure 4-8 File Format for JBCSYSQUE •. EXE 

• System Queue Header (SQH) 

• Symbiont Manager Queue Desctiptors (SMQ) 

• Symbiont Job Header (SJH) 

• Symbiont Queue Record (SQR) 
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WRITING A SYMBIONT 

~ 

-
JOB HEADER 
N1 ---

JOB INFORMATION 

... 

PRINT FILE 
DESCRIPTOR 

FILE INFORMAT1dN 

14--

PRINT FILE 
DESCRIPTOR 

-

JOB HEADER 
N2 

---

PRINT FILE 
DESCRIPTOR 

LINK TO 
OTHER JOBS • 

Figure 4-9 Print Job Structure 

4-30 

, 

'" 

F ORMS TYPE 
OB COPIES 
RIOAITY 

J 
p 
USER IDENTIFICATION 

ACCESS 1.0. p 
ACCOUNT 
c REATION (OR HOLD} TIME 
OB NAME J 

USER NAME 
B URST PAGE INDICATOR 

, 
Fl LE 1.0. 
PAGE COUNT 
FILE COPIES 
FILE NAME 
DEVICE l.D. 
FLAG PAGE INDICATOR 
DOUBLE SPACE INDICATOR 
I NHIBIT AUTO FORM FEE 
DELETE AFTER PRINT 

"' 

TK-9179 



WRITING A SYMBIONT 

JBC MAILBOX AST 

ROUT1NE: INITOONE 

DETERMINE PROCESS 
10 OF SYMBIONT 
INITIALIZING 

1 
GET SYMBIONT CON-
TROL TABLE ENTRY 
(SCT) FOR SYMBIONT, 
STORE MAILBOX UNIT 
NUMBER IN SCT, ANO 
QUEUE SCT AT ENO 
OF SYMBSRV QUEUE 

SYMBIONT MANAGER 

ASSIGN CHANNEL 
TO SYBIONT'S 
MAILBOX 

SET STATE TO SCAN 
FOR NEXT JOB (SCT) 

YES MARK SYMBIONT FOR 
DELETION 

SEND MESSAGE TO 
SYMBIONT 

RETURN TO JOB CON­
TROLLER 

TK-9159 

Figure 4-10 Assign Job to Symbiont 
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WRITING A SYMBIONT 

DETERMINE HIGHEST 
PRIORITY JOB FOR 
DEVICE WITH COM· 
PATIBLE CHARACTER· 
ISTICS 

ESTABLISH LINKS 
BETWEEN SCT AND 
SYMBIONT JOB 
HEADER (SJH) 

INITIALIZE ACCOUN· 
TING FIELDS IN SCT 

CALCULATE ADDRESS 
OF NEXT SQR ENTRY 
INJOB 

BUILD INITIATE 
OPERAT10N MESSAGE 
ANO SEND TO SYM· 
BlONT 

RETURN FOR MORE 
RANSACTIONS 

(SYMBIONT MANAGER) 

TKo9159A 

Figure 4-11 Assign Job to Symbiont 
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JOB 
CONTROLLER 

< 

WRITING A SYMBIONT 

SYSSSYSTEM: SYSSSYSROOT: 
JBCSYSQUE.EXE [SYSM~RJ ACCOUNTNG.DAT 

> 
PRINT 
SYMBIONT 

11 
$010 

Figure 4-12 Job Controller vs Symbionts 

• Job Controller 

Accounting Manager 

Queue Manager 

Symbiont Manager 

• Symbionts 

Subprocess 

Communication via mailboxes 

Print symbionts 'formats' print jobs 

Default print symbiont is SYSSSYSTEM:PRTSMB.EXE 

4-33 
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WRITING A SYMBIONT 

• Symbiont Creation 

INITIALIZE/QUEUE 
Creates the queue descriptor 
Inserts the queue options 

START/QUEUE 
Increments count of print queues 
Creates a symbiont table entry 
Creates symbiont {$CREPRC) 

4-34 



WRITING A SYMBIONT 

BSB 

SM8$1NIT 
RSB 

BSB 
$WAKE SMBSMAIN 

SMBSSET 
MBAST 
{SMBSSUBR) 

RSB 
SMBSFLAGPAGE 

BSB 
SMBSGET 

EXCEPTION "] 
[ 

CALL 

DISPATCH ER ··~:;::;:--1,, __ s_M_e_sH_A_N_o_L_e_R_-.J 
RET 

ASTDEL--..f _____ s_M_s_s_M_B_A_s_T ____ .:----·swAKE 

SMB$CHRGEN 

SMBSSUBR r BSS } ABOVE ROUTINES 

L.-----------------'··0R~sae9• 

Figure 4-13 Symbiont Code Flow 

• Initialization 

• Main Routine Loop 

• Condition Handler 

• Flag page and character generator 
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WRITING A SYMBIONT 

SET UP DESCRIPTOR FOR 
MAILBOX 

CREATE FAS, RAB, ANO 
NAM AND PARTIALLY 
INlTlALIZE 

SET INTERNAL STATE TO IDLE 

$ASSIGN ANO SCREMBX 
FOR COMMUNICATION WITH 
JOB CONTROLLER 

GET CHANNEL INFORMATION 
IN TEMPORARY BUFFER 

SET MAILBOX AST 

SEND "INITOONE .. MESSAGE 
TO JOB CONTROLLER 

ENTER MAIN ROUTINE 

AST's DISABLED 

CREATE SYMBIONT MAILBOX FOR INPUT 
ANO ASSIGN JOB CONTROLLER 
MAILBOX FOR OUTPUT 

AST's ENABLED 

TK-9176 

Figure 4-14 Initialization Activity 
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WRITING A SYMBIONT 

MB UNIT MSGTYPE 

Figure 4-15 INITDONE Message to Job Controller 

MB UNIT 

MSG TYPE 

Note: 

(Mailbox unit number from $GETCHN service for 
symbiont mailbox) 

(=8 = INITDONE) (MSG$_SMBINI) 

Initialization activity (output symbiont) 
Executed once during life of symbiont 

4-37 
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WRITING A SYMBIONT 

Listing 4-3 Initialization Code (page 1 of 4) 

- iT•!!O~T t~tTtlLt?lT?CN 
'!:t. u ntc .. s 

3eJUN-t98Z 11:55:5z Y&X-11 ~•e~o V03-00 
12-MAR-1912 16:05:50 _aa~o:t,•TS"8eSRClS"8INtT.~• 

oacoo:>o1o• 
O~O':JOOO'" 

5111 
OOOOCOO""' 

l.l 

~aoo 
0000 
0000 
0000 
0000 
eooo 
OOM 
OOOIJ 
0000 
O'JC~ 
0120'3 
0000 
0000 
0000 
0'30:> 
000'3 
O'lOO 
0000 
000' 
0000 
0000 
0~00 
oooa 
0000 
c-,o• 
C:>C'J 
C009 
0.,00 
0.,0'! 
000! 

Sl 
5Z ,, 

oS!TTt. ~!CLARATtONS 

!4 
!5 
S~ INCLUD! PtL!S: ,., 
5~ 
5~ 

60 
61 !!t&CIOS: 
62 
u 
64 
loS !QUAT!~ ST"IOLS: 
H 
61 , .. tJIC9'SGDI~ 

69 
10 ; ~W~ STOl&G!t 
11 .: 
TZ 
n 
T4 
TS 

Jlt,.uuax: 

16 tOS: 
TT 
1'; 
T~ ?Ot: 
10 

.LONG 

.LONG 

.a sen 

.L'lNG 

.,ASCII 

ZO'l•lOS 
10t ,_, 
STS sc_J09CTUlll 

"~ 

4-38 
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WRITING A SYMBIONT 

Listing 4-3 Initialization Code (page 2 of 4) 

- ST~!lONT lNlTtALtZITION 
ST~llONT INITIILlZITtON •DUTtNE 

l-JUN-1911 11:ss:sz vax-11 M•cr• vo1-oo '•v• 3 
1Z-MAR-191Z 16:05:50 _011o:t,•TSMl.SRClSMIINIT.MAR:l (1) 

O! 

oe 

000! 
OOOf 
000! 
000! 
oaoe 
000'! 
000! 
O~OE 
o~oe 
0002 
01)0! 
0,,0! 
000! 
C'O! 
COOE 
000! 
000! 
000! 
000~ 
C~Of 
000! 
000! 
O'OE 
000! 
0,0! 
000! 
000! 
000! 
OOOE 
000! 
000! 
000! 
OOOE 
OOOE 
ooae 
000! 
000! 
000! 
oooe 
000'! 
oooe 
000! 
OOOe 
QU'3 
001 ~ 
001' 
0015 
0015 
Ol)B 
0015 
001, 
001! 
001! 
l'023 
C'l23 
O'l23 
0023 

IZ 
13 
14 ., 
14 
17 
1111 ... 
90 
91 
•z 
93 
94 
'5 
H 
91 ,. 
99 

100 
tot 
lOZ 
103 
104 
lU 
106 
101 
1n 
109 
UC 
111 
nz 
113 
lU 
115 
116 
111 
11' 
119 
120 
121 
11Z 
123 
1Z4 
125 
126 
121 
lH 
129 
130 
llt 
t3Z 
\33 
13 .. 
1 ?'5 
lB 
137 
lH 

.S9TTL STMltONT INtTllLIZATtQN ROUTINE 

PUNCTlONAL OESCllPTtON: 

TMtS ROUTINE '!RPORMS ALL ONI TIM! PUNCTtONS POR TH! 
'WINT STMUONT. 

CALLING SEQUENCE: 

NONE 

lM'LICtT INPUTS: 

NON! 

OUT,UT 'ARIMfT!IS: 

'11 CONTAINS THE ADDRESS O• THE tM,UR! DATA 9LOCl 
tNtT DONE MESSAGE SENT TO STMllONT MANAGER 

lM'LICIT DUT'UTS: 

CMINNIL ISSIGN!O TO STMltONT MANAGll "AlLIOX 
~&ILSOX Cl!ATIO 'OR •Et!tP~ OP MANAG!J "ESSAGES 

COM,LfTtON CODES: 

nae EP'FECTS: 

TMtS •OUTt~E OtS,&TCHES OtR!CTLT TO TME STMIIONT ?OL! LOO, 

:--

SJit9_STUT: 
.wo•o ' 

SSETIST _S •O 

qu,._TTME tNtTllLIZ&TtO~ OP CATI FIELDS 

4-39 

:STMIIONT INtT?IL ENTIT 
:!NTRT USl 

:S!T CONOITION HINOL!• IODlfESS 

:OtSlll.! &STS 
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Slll!:NIT 
'tOJ-000 

WRITING A SYMBIONT 

Listing 4-3 Initialization Code (page 3 of 4) 

S6 
n 
SI 

0071J if 

0100 Sf 
0100 ,, 
011'2 ca 

ooir1 ca 
0141 C! 
OUC Cl 

5003 " 

4401 ., 

6002 ., 

ZI 16 59 
JC U S6 

20 &T OZQO If 

OOC4 C! OC 
ooao ~• oooo~a11 

0% " O~JZ ca 01'-Z C! 
063~ ca 0~12 ca 

11 IJO 

33 

B 50 

- Sl"llCNT INtTTlL?ZITtON 
ST~!?CNT lNtTtlLIZITlON RDUTlN! 

J-JUN-191Z 1a:ss:sz vax-11 111acro vo1-oo 1 

12-1111•-l•tZ 16:0s:so _011o:tPRTSllll.SRCJSMltNlTo,.AI 

90 

so 
!IO 
O! 

O! 
O! 
oe 

ao 

90 

90 

00 
00 
!O 

,, 
3C 
14 
D! 
O! 

94 

OQZ3 
OIJZ3 
0021 
0'%9 
OOZf 
0035 
00'!! 
OU! 
0040 
0045 
004& 
0041 
oou 
00 .. 111 

OO•li 
0054 
0054 
oon 
00'9 
0050 
0061 
006T 
006C 
006C: 
OOTl 
a··,.n 
oon 
ooaz 
0019 
oon 
oon 
0019 
CHUC 
ooac 
ooac 
ooac 
ooec 
OOIC 
OOflt 
OIJ•C 
009!1 
ooae 
OOH 
0090 
0090 
00!0 
0090 
OOH 
ooao 
0090 
0090 
oou 
0090 
CODl 
0004 
OOEl 
OOEC 

1.31 
140 
1.41 
142 
143 
144 
145 
146 
UT 
148 
149 
150 
Ut 
uz 
U3 
1'4 
us 
1H 
UT 
15! 
\59 
160 
t6t 
162 
163 
t64 
165 
161.t 
161 
161 
169 
110 
111 
112 
111 
l.14 
1.7' 
116 
1.TT 
17! 
119 
110 
111 
nz 
113 
114 
us 
116 
117 
111 
119 
190 
191 
1'Z 
193 
\94 
19'S 

~avv 

,.OVAL 
lllDY1t. 

· lllOYAL 

lSSUMf 
.. avv 
lSSUlll! 
lllOYV 
ASSUME 
MOYV 

lllOYL 
lllOV'­
lllOVV 
SITltT 

lllOYUL 
lllOVZVL 
CLltV 
lllOYAL 
•OVAL 

ISSUM! 

C:Llt9 

•StMSlcSIZ!eSO_v_11111EADLENCl11) :S!T IMITlAL 1119 1!10 LENGTH 

tSM8Sl.TIUPSt?sSD.V.TIUfCNTCl11) ;SET LENGTH Of TtMP IUP-!I 
•SMISl_TIUfStI.so_v_TIUfS1%(111) :s!T LENGTH OP TEMP IUff!R 
so_T_TSUF<•11>.so_1_TIUflDR(R11) :seT ADDRESS Of TEMP 8UfFf 

so.G_Fa1<111>,•• 
SD_G_Rll(l\1),17 
SD_G_N&M(Rlt),11 

:GET ADDRESS OP Fil 
;GET ADDRESS OF RAI 
;GET ADDRESS OF NAiii ILl 

FASsa_atO•l EQ , •••• _ILN 
•F&1sc_atD•<FllSC_ILNal>,FAISl.IIOCR6) :CREATE Fll 
•• , •• _ato•1 !Q RllSl_ILN 
•••a•t.ltD•<RAISC_ILNal>,11as1_1toCRT) :Cl!ATE Ill 
NIMsa_at0•1 !Q NAMS9.ILM 
tNAMIC.ltD•<NAMtC_ILHal>eNINlt.ltD(RI) :CllAT! NIM ILl 

1tlvfllSL_NIMCl6) :SIT NAME ILOCl &OORESS IN fll 
16eR&ISL_Fll(IT) :S!T Fii AOOIESS IN ltll 
•S•8Sl.LIUFStZ.••••v_uszc11) :SET ltCORO SUFFER SIZE 
IAISYORA~elAllL_ROPCRT) :use READ-AHEAD 

•otas.NA•GSvSD_G_QtOILl(lll) ;SET QIO ILOCl LENGTH 
•tos.w1tTELILlsSO_G_QtOILl•QIOS_FUNCCltl) ;seT I/O FUNCT!D 
so_a_Ell_FLAGS(lt1) :CL!ll IOTH SETS Of FLAGS 
so_T_LIUFCl11),SD_Q_IUfPNT(R11) • SET FIRST AOOIESS 
sa_T_L!Uf1(Rl1),SD_Q_IUFPNT•4(111) ; SET SECDNO ADDR!SS 

STITH.IDL! !Q 0 

so_a_sunuu > :SET IMITlAL STlT! TO IOL! 

ASSIGN TMI STMllONT llllNAGERS lll&lLIDl 

1.0U 

l&SSIGM_S J8CMAtLaax,-
so_w_JICCHAN(Rt1) 

nn 10.1os 
SIGNAL JICl-"IASGH.aOelO 
HI %0t 

;&SSIGN CHANNEL TO TH! JO! CONTIO\ 
;"AILBOX-CMANM!L NUMl!lt STORED HEJ 
:U If NO !UOR 
:SlGNAL THE ERROR 
:UIT 

IC:IE"ll.S ;CREATE A MAIL IOX FOR COlllMAMOS 
'RDMSl • t•XQFFO,,- ; PIOTECTtON 
~•IMSG • •StMSl_StZ!.- :111axt111UM "ESSAGE St?! 
IUFQUO • •Z•Stlllsl_Stze.-; ~ lll!SSAG!S "'I 
CHAN • so_w_•aCMAN(Rll) ; CHANNEL OP CR!ATEO lllltLIOX Ga 

IL!S I0,30S :IR IP ND ERROil 
SIGNAL JICS_SlMICIE,tO,RO :SIGNAL TH! !IROR 

ZOS: l!XtT_S ;FORC:! UllG! EXIT 
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WRITING A SYMBIONT 

Listing 4-3 Initialization Code (page 4 of 4) 

- \T•Ptc~· r~ITTlLtt•TtO" 
ST~!tD"T t"tTt&ltZ&TtO~ •OUTtN! 

J-JUN-1912 11:ss:sz v11-11 ••cro vo1-oo '•o• 5 
1Z-M&R-191Z 16:05:50 _oaso:c,RTS"e.SRCJSMltNtT.Mll:l (1) 

!O 6! O~ 

'''lE • n 

.,c,. l:l 
~O Cl'! C! I' 

39 &5 so !l 
.,_,. 30 

00!': 
enc 
OOfC 
OO!C 
OOf C 
ooei: 
OO!S 
001'? 
0011? 
COfl? 
0011? 
001'? 
OOJSZ 
00,~ 

00111 
001'! 
0191 
Cto1 
0101 
Clot 
0101 
0101 
0101 
C101 
01C'l 
OlO'l 

1'6 
UT 
19' 
1'<t 
zoo 
ZC1 
zoz 
zo l 
%04 
Z05 
?CU 
?OT 
zo~ 
?Off 
u, 
?11 
Zt% 
zu 
?14 
ZB 
?U 
211 
?1! 
:?14' 
zzo 
ZZt 

: ~!T ~ltL!OI CMINNEL lNllO 

lOS: 
"0¥11. so_w_MICHIN(l11).R0 

''"" SMUG!TCMIN 

U:T UNSOLICIT!~ IST llQR MT MAIUOI 

9$'9W Sll'US!T"'IUST 
•O'IW so_T_TSUll•lZCl11),RO 
"0YV 10.so_w_•IUNtT(ltl) 
ISSV SM'!UNU_OON! 

!N&llL! ISTS NOW 

IS!TUT_S •t 

UV SMSUl&tN 

.f)IQ SMl!_STUT 
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:S!T 1001 OF CHINN!L 
;G!T CMANNel. INFO 

:S!T TH! MIILIOl AST 
:S!T M&IL!Ol U)ftT "UMl!R '01 INIT •SG 
:S&V! UNIT llOR IO!LM8X 
:S!NO MGR THE tNtT DON! M!SSlG! 

:naau uu 
:GQTC IUIN 1.00!P 



Init 

Assigns 
Device 

Get 
Channel 
Info 

$OPEN 
$CONNECT 

Set wake 
$WAKE 

WRITING A SYMBIONT 

READ MAILBOX 

CASE TO: 
INIT,ABORT 
SUSPEND, REQUEUE 
RESUME, EXIT 

REENABLE MAILBOX AST 

TK-9170 

Figure 4-16 Mailbox AST Code FJ ow 

Abort/Requeue Suspend Resume 

$Cancel I/O Set state 
suspend Restore 

state 
Read MB 

bit 
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Exit 

$Exit s 



WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (page 1 of 8) 

- ST~•tt~T •ITL!'X AST IOUT?N! 
:J!tLUU!~NS 

3-JU"-l'IZ 11:sT:33 VAX-11 ~·c~o V03-00 '•9• 3 
12-~AR-191% 16:06:07 _oaao:t,RTS~l.SRtlS"IMIAST.11111:1 (1) 

Ol)Cfl 
0000 
coo~ 
QOC'3 
0000 
coo~ 
OOQll 
o~e., 

l''lOO 
OIJCO 
ooco 
0000 
0".)00 
ooco 
OIJOIJ 
0000 
OOCIJ 
coo a 
coco 
tMO? 
0000 
0000 
0000 
ooco 

.,, .s9TTL O!CLIRITIONS 
n 
T2 
T'! 
74 INCLUO! -?L!S: .,, 
76 C,RTS~l.SRClSMl,tf .JlllR ..,., 
7! 
11 
!O .. IC Ras: 
11 
u 

" h 
IS !QUITfO S~•IOLS: 
16 
IT s'C!0!-
1 ! SJIC~S,D!P 
19 ISHIO!P 
90 
9t OWN STOR&G!: 
9? 

" 
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'ROC!SS CDNTIOL ILOCX QP,S!TS 
JDI CONTROLL!R lll!SSAG!S 
SHARED llll!SSAG!S 



5! coo13•c11 
!A 04 U! 

!• 'l 1 
o~ 

'108 
:JOCA 0, 50 

·~i:·. 
0• &~ S& 

WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (page 2 of 8) 

~ SV~!tC~T MlIL!Ol &ST IOUT?Hf 
"'tL!QX &ST CO~! 

1-JUN-l!IZ 11:57:33 VAl-11 M•cro YOJ-00 P 
12-MAl-1912 t6:06:0T 0 DllO:tPITSMloSRClSMIMliSTcM' 

0000 n 
0000 96 
0000 n 
0000 ,, 
0000 " 0000 100 
0000 lot 
C'JO~ lOZ 
00013 103 
C'JOO 104 
o-,oo 105 
0000 106 
01)00 101 
0000 109 
OOQIJ lH 
0000 uo 
0000 Ut 
0000 uz 
oaoo 113 
cooo 1H 
0'200 us 
01)00 1U 
0000 UT 
0000 119 
0000 11' 
0001) 1%,, 
0,00 1 %1. 
cooo 12? 
QllOC Ul 
00013 1%4 
ooco us 
0000 tu 
0000 UT 
0000 1%1 
C.,00 \%9 
0000 130 
0000 131 
COl'JO 13? 
OOO'l tn 
OOO'l 1!4 

Ol!!t 0'300 1!5. 
O! ooaz 136 
9• 01301 13T 

O'l0'9 13' 
9t 000~ 139 
1? c~o~ 1.40 
!".' O'll'l 141 
n 001~ 14Z 
B 0:71S 14] 

001'1 \44 
C011 14~ 

O~H l4t, 
C.,19 \41 

30 0'19 14• 
9" O'l1C 14~ 
01o C'l20 150 

on1 l!t 

oS~TTL MAtLIOX AST COOi 
i•• 
•u~CTIOMAL DISCltPTtON: 

CILLIMG SIQUENC!: 

CILL!D AT &ST LEVEL ~MEN SOM!TMtNG IS PUT tN TH! MAILIOI 

MESSAGE IM THI M&IblOX 

OUT~UT P&•&•!TllS: 

NOllE 

t•~LICtT OUTPUTS: 

SI! !ACH MSG H&NOL!R 

NON! 

SlH !JSfl!C:TS: 

;-.... 

Sll'!tM9l$T~: 

.w~•o 
•OVAL 
•OVZ!IL 

•M(t2.R!eR4eR5.l!el10.111> f!MTRf •&Sl 

IE ao_111'!_&G.UN: 
':M9t9 
'NEQ 
'!S9W 

lOS: !S'!V 
9\,9$ 

w•SM!ISG_O&Ta.111 ;S!T IJll,UR! DATA ILDCl 
so_a_ST&T!(R11>.•10 :GeT CURIEllT STATE 

tSTATES_1SND!VtR10 
lOS 
&SllO!V 
IUQ_ll'9_NOW 
10,cwc_1111aeao 

Sfl!USETMUST 
110.so_a_STAT!(Rll) 

:T~T?MG TO ASSIGN THE PRtNT!R 
:H ti' ND 
:TIT IT &GA?M 
;READ THE •&ILSOX 
:H IP DK 

;RE!Nl9LE THE AST 
:SET CUllEMT STATE 
:un THE &ST 
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WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (page 3 of 8) 

• ST•!tO~T ~•tl!~J AST • .,UTt~E 
~•tL•tx lST ~r~! 

3-Ju~-1912 11:57:33 Yll•11 •aero V03-00 P•9• 5 
1Z•Mll•191Z 16:06:07 .Dl,O:tPITSMl.SIClSMIMIASTe•AR:l (1) 

0021 1'2 
0021 153 
0011 lH 
OOZl 15' 
0021 156 ,. 0021 1"7 
OOH lH 
COZ4 lH 
COH l&O 
0~%4 161 
0024 16Z 
00%4 163 
OOH 1U 
00%4 U5 
t;~?S Ui 
004'l 167 
0042 169 
004Z 169 
01)6% 170 

11 0041) 111. 
01)411 nz 

CHl.•llUO: 
•UStUI 
CASf 

UN!J-ECT: 

l!AD.Ml.lGltN : SET NORMAL IETUIN ADOl!SS 
so_T_MSGDlTl•St"•W.•SGTlP(Rll)e<• :DtS,lTCH TO MESSAGE HANDLE• 
<tNtT>e- :tNtTtATE PltNT 
(llOIT>.- :1aa1T PltNT 
<SUSPE~O>e• :SUSPEND PltNTtNG 
<l!SUME>e• :l!SU~E PttNTtNG 
<!ltT>•• :SYMStDNT !JtT 
<&SQIT>e• :SYMIIDNT l!QUEING ~ILE 
>eLtMtT••MSGS_tNtOPI :sTllT AT ~IIST MESSAGE 
JICS_t~YMSG :SIGNAL TH! !1101 
1eao_M,_AGAIN . :tEAD ••tLIOI IGllN 

SIGNAL JICl.UN!SlMMSG 
:UNll,!CT!O STMIIQNT MANIG!I MSG 
:StGNlL THE !1101 

119 IE&D.Ml_lGAtN :l!lD •AtLIOI AGAIN 
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&MUST 
3-000 

u (J5 
u: 
5A 
6! 

" 06 
!5 

S& 59 
so 55 as 

50 

"' 03 SI 
so ~coo 3F 

"~ H 

10 

H !O 
lF 

o 1 sa :;? 
OH6 C! oz 

au~ t! 

WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (page 4 of 8) 

- ST~e:o~T MlILS~I IST •OUTINE 
~ISSAG! ~A~CL!R - RESU~E 

3-JUN~t912 11:57:31 VAl-11 ••cro V03-0G ,: 
12-MlR-1912 16:06:01 _aaao~C,RTS•loSRCJSMIMIASToMAI 

91 
13 ,. 
13 
91 
12 ,. 
10 
13 

91 
13 
91 
1.? 

cs 
13 
Z3 

05 

94 

It 

OS 

004• 
01)4• 
004'1 

CM4111 
004111 
01)4• 
0"411 
004111 
oo•• 
004111 
OIJ!Z 
0.,54 
005S 
00!! 
OOSIJ 
0050 
con 
0064 
OOH 
OOH 
aou 
O'lO 
oou 
aou 
OU" 
004! 
OCIT'3 
oon 
con 
Ql)TI) 

0010 
OOIZ 
!J'lU 
009' 
aon 
oon 
0')1111! 
00!3 
009! 
C'lAt 
OOAS 
0094 
COBS 
00!'5 
ooe s 
O'l! s 
ooes 
CO!" 
00!9 
ooe• 
O'lC? 
OOC4 
OOC4 
OOC4 
OOC4 

114 
tTS 
1T4 
1'71' 
1.'U 
tn 
110 
111 
112 
113 
114 
115 
tu 
UT 
U! ,,., 
19') 
191 
192 
19! 
1'4 
195 
196 
1\T 
19t 
19., 
zoo 
?Ot 
zoz 
Z03 
Z04 
Z05 
zu 
ZOT 
zoig 
ZO'P 
Z10 
Zt t 
zu 
Z1 J 
?1" 
Zt '5 
?U 
Zl T 
21! 
21' 
zz,, 
?%t 
zn 
?Z~ 
Z%4 
?%5 
2%6 
?%T 
Z2! 

TS: 

1.2 s: 

zo s: 

30 ': 

.IN&8l, LSI 

c, .. ,, 
!!QI. 
TSTI 
UOL 
CMPI 
IUQ 
NQVUL 
MOYY 
HQL 

CMPS 
HOl. 
CJOlV 
'JNEQ 

•STITIS_eaF_tLOSeR10 :AR! VE DONI 
lOS :11 IF TIS - IGMOll tT 
R10 ;&RE VI IOL! 
301 ;11 If TES - tGNO•! IT 
tSTATIS_SUS,IMD.110 ;&RE VE SUSP!NDIO 
UNIXP!CT :11 If NO 
···•to :llSTOI! Pl!Vtaus STAT! 
SO_T_MSGO&T&+St"sw_R!STCl11)eRO ;GET tNOIC&TOI 
301 :11 IF NO tNOIC&TQI • JUST l!SUMI 

1$TlTES_PLlGPlG!.R10 
JU 
1"'111000.RO 
10!> 

;PltNTtNG FLAG ,AGE 
;11 IF TIS - G!T OUT 
:?S IT TOP OF PILE 
:SR· ti' NO 

Sl!VtNO sa_;_Rll(l11) ; R!VtNO TM! ftt.! 
:SR If Olt nu .a.zos 

Slt'!l us 

lllOV6 
SFtNQ 
H.!S 
SfTltT 
StGNAL 
ltSI 

so_o_Ta,_Fa1"$(111) ;oa we HAVE a TO, Of POl"S T!T 
Ts ;11 IF NO - RIWtNO 
•6.SD_Q~TaP_•aRMSCRtt>.-

so_G_ll!•IAISY_l~l(R11) ;sET RPI Of LAST POI" F!!D 
••••sc_AP&.sD_G_••l•RAlsl_R&C(R11) ;SET .,. 11100! 
-·~·so_G_R&ICR11) :PtNO TH! fQRM F!!D •ECOIO 
10.1ss :aR If SFINO Ol 
so_v_G!T!Rl.so_a_e••-FLAGSCl11) ;seT G!T ERROi 
SMRS_R~SEJROR1<4i16>1•0•IO ;SIGNAL TM! ERROR 

CL•I so_G_RAl+taesa_••CCltl) :seT ACC!SS l&Cl TO SEQUENTIAL 

l00!13 
S!TUT 
•SI! 

11.so_!_~•tLTP(Rl1)1SD_l_LTPCNTC•t1> ;FOIC! FOi• ,!!O ?F Nt 
so_v_,~•!o.so_!_G!N_-LAGS(l11) : SET ,. R!OU?llO SIT 

: 

.osan t.sa 

.OS&IJL LS! 
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,. 05 
16 
51 
lZ 

!} ,. 
! J. 06 

50 0001).!fl 
09 

H • ,. 1 c~ 

so 

WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (page 5 of 8) 

- !T•~:c~T •ltL!OX AST ·~uT!NE 
~~S5lG! ~•~OL!~ - q!SU~! 

3-JUN-199Z 19:57:33 var-11 M•cro Y03-00 P•4• 1 
1Z-~••-191Z 16:06:07 _01ao:t,tTS .. a.SRClSMl•l•ST ... ••:1 (1) 

C~C4 Zl!J .!ttA9L t.S! 
C'JC4 Z?l 
0'3C4 uz SUS,l!NO: 

91 C'3C4 zn c11•1 IST&Tet_EoF_tLOS.RlO :ue V! OON! 
1] O'lCT 234 UQL ZOt :11 IP T!S - IGNORE n 
•• COC9 Z35 TSTI R10 :.UE VE IDLE 
1] OOC! Z36 UQL zos :11 IF T!S - IGNORE tT 
u o"" UT "0VZ!L •uo.n :save CURR!NT STAT! flOR RESUME ,, oo:'l Z!! •OYZ!L ISTAT!t_SUSP!N0,110 :SET SUS•! .. O STATE 
JC Cflt' 1 23". "0VZ'WL IIOl_l!ADVILlelO :S!T FUNCTION COO! 
!!) o,,c. 240 UH 1110_119 :R!AD TH! •AtLSOX 
9"! C'JCI 241 CHlll!!l: •OVAi CHl_MlltUOe (SP) SET N!V RETURN &OOl!SS 
05 O'lD• Z4Z zos: •SlJ 

e~e,, Z41 
OOf'! zu eOSUL LSI 
OOE'l 245 
OOl!O zu 
C'JU zn LOCAL sus•ouTt1u Ta tt!&O TM! MllU,501 
t'U'l 24~ 
0.,!'l ?4• INPUT • &T l!AD.•I Vt Tit 10 • flUNCTtON COD! t',.., no 
t''l!'l U1 .! .. AIL LSI 
1'0!0 Z5Z :tf ao_M .. _NOIH . !NT!I 11101 1!10-NOV 

lt OO!!J ZS'! •OVZVL. •Ias_•!•DYILlltOSM.NOW,RO ; SET 'UNCTION O' READ vtTM NO WAIT 
l'0!5 Z54 uao_11t!: 
en5 25' MOVAO -<SP>e•l CHAT! S,.CE 'OR tOSI 
CO!! 256 sotaw_s RUD THI! lltltLSOX 
o~u u-r f'~••SMlt~_Jlt9!'N•- !VENT ,\.AG 
cou %519 CM&N•So_w_•ICHAN(R11>,- MlI\.SOX CMANNl!L 
l'~!! U• flUNC•IOe- PUNCTtDN 
O'lU Z6~ tCSI•< 11 >.· t~O STATUS 5L.DCl 
00!111 261 '1•SO.T.MSGDAT&Clt11le• CAT& IU,,!J AOOR!SS 
OOf" Z6Z ~z-sa_w_~a•EAOL.EMC•lt) RUD SU! 
0105 Z6'! JitOVQ CSP)+,RO GU I.fO ST lTUS 
010! Z64 10 t: IS! 
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,fll!P!US'f 
'03-000 

WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (page 6 of 8) 

0 SY~!IO~T "&tL!OX AST IOUT?ME 
~!ssaGe H&~OLER - INtTtlYE PRINT 

3-JUN-1912 11:sT:31 VlX-11 "•c~o V03-00 ,1 
1Z-"A·~191Z 16:06:01 _011o:t,•TS"9eSRClSMIMIA$l.MAI 

sa n 
O! 13 

llf!U 31 

5i 01 u 
00 u 04 90 

SO 001~ C! 9! 
s1 oocc ca 1e 

-!04. 30 
zo 50 u 

us 10 
u so n 

00 11 
u o•· 

50 OOCC Cl O! 
11111· 30 

6& ae Olfl C! 31 

•• '' 01PJ ca '~ 
03 u 

OOPIC Cl 

49 A! 96 
01110 C! 04 11 

44 A! 
3! Af 04 
]Pl &@ 04 
.. s 6! 04 

009• ca '' 
oua ca 
ouo ca 9! 
oue cit 

007! 30 
0\000000 ., 00 

09 50 , .. 

0109 
0\0'9 
0109 
0109 
0109 
0109 
OlOIJ 
0109 
OUl 
0111 
OUl 
out 
Ot11 
0111 
OU3 
0115 
011.9 
0119 
OU! 
011" 
UH 
0129 
01ZC: 
OUfl 
0131 
OU4 
0144 
ouo 
0\418 
out 
0156 
0159 
Ql5tl 
01.65 
OUT 
016& 
016~ 

atTt 
0114 
OUT 
011& 
0171 
0\7.l 
011& 
017& 
017': 
0111 
OU! 
01811 
01'2 
0\96 
0\,, 
019C 
aus 
ous 
tnao 
0113 

zu 
zn 
?61 
Z69 
Z11J 
Z'Tt 
ZTZ 
273 
ZT4 
215 
ZT6 
217 
ZT• 
zn 
uo 
Zll 
zu 
213 
Zl4 
215 
Zl6 
ZIT 
zn 
zn 

.%90 
%9\ 
2'2 
293 
294 
2'5 
zu 
Z9T 
%91 
29'9 
301J 
301 
30? 
'30l 
304 
305 
306 
301 
301! 
30'9 
310 
311 
31.? 
313 
314 
315 
3U 
31T 
318 
319 
lZO 
lZl 
nz 

oS!TT~ MtSSAGE MANDLER - tNXTllf! ,.?NT 

' 
tNtTUT! '!UNT 

St: 

tNIT: 

1u: 

.ENUL LSI 

.LONG <•1•50000000>,-1 WAIT ,tY! SICDNOS 

;ue II! IDLE 
:u I, TU 
:UNIXP!CT!D "!SSlGE 

MOV?IL t$T&T!S.ASNO!Y.R10 :SIT lSStGNtNG D!Y?CI STATE 
&SNO!Y: "OVW ••• so_v_MIR!IDL!N(l11) :s!T •!AD LINGTM TO Ml"tNUM 
1zs: •OVAS so_T_MSGDATA•SXMtT_PITNlM(lll)tlO :POtNT lT D!VtCI NIM! 

"OV&V so~;_QtOILK•QIDS_CHAN(ltl),11 :&DDR!SS OP WORD TO STOR! CM&~ 
asiv SMISASSIGNO!V :ASSIGN TM! '•tNT!R 
ILSS •o.11s :a• tfl ALL IS V!LL 
9$11 lllO_Mt_NOV :Sii Ifl TM!I! IS AMT MAIL 
ILIS 10.CHlMll :11 tP T!S-CH!CX OUT THI M!SSIGI 
ssntM•_s ISMIU..,'i'tM!PM.St :vatT 'DI A LITTLE WHlL! 
svatTP•_s fSMISl~TIM!,M 
911 1Zt :TIT TQ lSS?GM TM! PIINTE.R 

17S: tNCb 110 ; CMANGI STATE TD OP!M 
•DYAL SD_G_QtOILl+QtDt_CHAN(llt).10 :GIT ADDI OP CHANNEL 
ISIV SMISGITCMAN :GIT LP CMINH!L tN~O 
CVTVI so.T.TIUP•6(R11).SD_~_,,,,V?DTM(R11) ;S!T ,AGI VtDTK 
MOYI SD.T.T!U~+11c111>.sc_1_,.,,LENCl11) :SET,,,, LEMGTK 
IN!Q 35S : II IP NOT ZERO 
tNCI sa.s.PAG!L!NCl11) Mil! EQUAL Ta 1 

35•: SUl13 ••.so_T_TIUP•t1CR11).-

1u: 

so_a_MllLTP(R11) :S!T "Al LtM!S TMtS ,.,! 
CblL so.L_;tTCMTCR11) :tNtT GIT COUNT 
CL•L SD_L-~IQCNT(Rtl) :tNlT QtO COUNT 
CLRL SD_L-~IN!CNTCR11) :INtT LIM! COUNT 

assu~e ~A•sv_FtD ea NAMsT.ovt•t• 
ASSUME N&Msv_oto !Q NA•sv.FtD•6 

~OYC3 f\6•6•6tSD.T."SGD&TA•StMST.VOLNAM(R11>.- ;seT OfVtC!. -
so_,_HlM+NAMST.OVtCR11) ;FtL! ANO OtRftTORT to~s 

SG!TTtM_s sa_Q_PT?"!(l11) :GIT T?M! F?LE VAS PRtNT!D 
"0YZIL SD_T-~SGDATA•StMST_FtLN&M(l11).• :CRE&T! lltLEN&M! OESC 

SD.O.FtL!NAM!(R11) 
•OVAi sc_T_MSGDATA•StMST.lltLMA••1CR11),-

so_o_ftLENAM!•4CR11) 
asav S•S•SETUtC ; SET UIC TD R!OUESTORS 
MOVL fPllSM_NAMeSD.G.Fll+FllSL_fOP(l11) ;OP!N If FILE ID 

:c•LSD CLEAR QT"EI OPTta• 
•a~!N SD_G_Fll(R11) :aP!N TM! F?L! 
!L!S •o.zos :a• IP oi 

4-48 



WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (page 7 of 8) 

iT - STMltC~T MAtLIOI lST ROUTINE 1-JUN-1982 11:5T:33 v11-11 Macro va1-oo '•CJ• ' I •!SSIG! NA~DLE• • tMtTtJTE ,.INT 12-NAR-1912 16:06:0T _011a:c1•TSMl.SICJSMIMIAST.MAR;1 Cl) 

0113 321 S!TUT so_v_OP!NEl•.so_,_, •• _,LAGS(l11) :SET OP!N !HOR 
5.l 05 9l OU" 324 •OVZIL ISTAT!S_!OP_CLDS.110 :SET EDP_CLDS! STATE 

Z'9 11 OlU 32' SR9 309 :G!T OUT 
one lU zos: . 
one JZT ICONNICT IAl•SD_G_lll(W11);CONNICT TH! IH 

09 so· n OlCT !Zt UIS ltCS.251 :II IP Ol 
Ole& 32' ASSU•E •&ISL_STY EQ fAISL_STS+4 
OlC& 330 ISSUM! lllSL_STY EO WllSL_STS+4 

0150 C! 1., ate& l!l "GYQ SD_G_lll•llllL_STS(Rll)•• ;SAY! ElttOI STlTUS VALUES 
0100 C! OlC! HZ so_G_,,,.,.,,L_STS(l11) 

!O 11 0101 lll an us :oun 
0103 334 us: 

0174 C! OlEC C! t! OlCJ 33~ •avu so_T_SQIUP(l11>.sD_G_lll•lllSL.IHl(l11) ;SET H!lOEI IU' ADOR 
~137 cs 02 91 0101 336 ,,.~. 12~SD_G_Pll•PAISl.PS1CR11) ;ts THE l'SZ Ol 

04 1! 010!1 337 IG!QU JU :H t1' TU 
0114 Cl 04 0111 !J• CLIL sa_G_••••••••L-RHl(R11) :ooN•t G!T TH! R!CDRO M!IO!R 

30 10 OlU JJ9 JOU 1511 SM9USTU1C ; IESTOI! UIC TD DEPAULT 
49 II 04 OU'I' 340 CLIL so.Q.TOP.f0RMS(l11) ;SNOW NO TOP OP PQIM YET POI RESUME 

0111 cs 03 n 01!& 341 '"'' IP&llC_YPCeSD_G_Pll+PllSl_IP"Clll) :S!QU!NCE NO. DI ,IINT POIM&T? 
oc: 1Z on• 342 !N!O VHUP :ea tP NOT 

06 12116 c' oz !O Olfl 343 HS 1Pa11v_,,N.so_G_,,,.,,,,,_,,Tc111>.w11uP :11 lP ,•tNT PILE POl"&T 
OlflT 344 CUltT 111sv_Lac.so_;_111+1llSL_IOPCl11) :US! "DY! •DD! 
01110 145 WUUP: S!TUT so_v_Gaoo.w11e.so_1_G2N.Ft.AGS<•11> :SET GODO Wll! POI "UN CCD! 
0201 346 SWU!_S ;VAlE TH! STMIIONT 

°' ozoc 341 UI 
OZOD 3411 
ozoo 3•~ .OS&IL t.S! 
0200 HO 
ozoa 351 :• 
0200 35? : S!TUtC - SET UIC TO THAT Qfl TM! lt!QUUTDI 
OZOG 153 : ISTUtC - R!SET utc TD "OIMAL 
O?OD 354 :-
ozoa 355 .!M&9L LSI 

C:!01C!~04 OZO'l 35~ .,EtsUtC: .LtrNG <•0\316••04> ; O!PIULT UIC • C1.4l 
0211. 35T 
0211 35! SM~SS!Tutc:: ; SET UIC TD TMAT Of HQUESTOI 

50 57 u Q! OZ11 354' "OVAL so_T_,.SGOATl+StMtt._utC(ltt).aO ; UlC ts HER! 
~· 11 0%1' ]60 an 101 

OZ1T )61 SJ19USTUtC::: USTDR! UtC 
50 _, &F 9! 0?17 36Z -.ova9 D!flUtColtO O!f'IULT utc 

on, 363 tos: SC9'llML_S 1'"1001.c•o> EX!CUT! UIANL "OD! ROUTINE 
as OZZT 364 lt$9 

OZZI ]65 
OZ2! 161.t 
OZH 367 l!IN&l. &CC!SS •OD! ROUTINE TD SET ST!lllIDNT UIC 
OZZ! 36! 

0~00 OZZ! 36" oat: .1111310 0 ENTIT 
50 00000000·9~ 00 ona 370 •OYL JtSCMtGt._cu1,c1.10 GET CUH!NT "tOC!SS CONTIOL SLOClt 

oou co !tC DO 0231. 311 •DVL <•~>.,cast..utccao> sn THE utc 
so o~ OZH lTZ tNI:\. H OU AN ODD YALU! 

04 OZ3' lT'l •ET 
OZ31 174 
OZ3' n, .asan. LSI 
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WRITING A SYMBIONT 

Listing 4-4 Mailbox Ast (~age 8 of 8) 

~fHllUST - ST•eto~T ~•tL!OJ iST ROUTINE 3-JUN-191% 11:57:33 YAJ•lt Macro V03-00 
~l-000 ~ESSAGE ~ANOLEI • llQRT &NO !ltT 1 z-1111•-1 •• z 16:06:07 _aaao:tPRTSMl~S•CJS~IMIAST. 

OZ3tt 311 .,SITTL NUSAG! MANDLER - llORT lND EXtT 
0%39 l79 
OZ!9 371 &IOIT 'ltNf 
ozn .,.., 
OZ3' '311 
0%39 312 .!NAii. U! 
OZH 31" 
OZ39 314 uon: 

51 05 " OZ39 JIS CM•I tSTAT!,_!D'_CbOS,RlO UR! WE OON! 
Z! 13 OZ!r. 3U !!OL 301 Ult tf TIS .., IGNORE IT 
5A H OZ!! '311 TSTI 1!10 UH WI IDLE 
ZA 11 OZ40 111· lfOL 3U :alt tf T!S - IGNORE tT 

CZ4Z 319 S!TltT so_v_aao•T.so_s_ERR_~LAGSCR11) ;SET l90RT 'WINT ltT 
0%46 390 'ClNC!L_S so_G_QtOSLl•Qtas_tHAN(l11) ;CANCEL PRINTER ?10 

53 ae u ozsz 39t CM•W so_r_MSGDATA•S1MSW_MSGTTP(R11),-
u OZ!IS 39% •Ms;s_teoue ; ts THIS a R!QU!UE REQUEST? 
05 1Z OZH 393 9N!QU 151 : tP NIQ - THIN NO 

02'9 394 CLlltT PQ•t'f0 0l!L!T1,- : TIS - CL!lt OEL!T! ltT 
OZH , .. SD.T_MSGDlTA•StMSl..,fLAGSCll1) ; IN FLAGS ITT! 

u il6 '1 ozso "' 1St: C:JliPI tSTIT!t.SUSP!NDeR10 :V!ll!! VI SUSP!ND!D 
03 u Ol60 39? 9N!Q ZOI ;91 IP NO ,. 
" •• ozu 3'1 lltOVU\. ·~·•10 :t!STDIE P•!VtOUS STAT! 

!6 01 9t 0265 399 zos: CMPI tSTlT!t_lSHO!Y,atO TIVtNG TO ASSIGN TH! 'llNT!lt? 
CZ 1? ozu 4C') INfQ lOS SR Ifl NO 
5A 'l4 026' 401 CU\. '10 sn IDU 

05 ouc 40? lOU ltSI 
OZ60 403 
Ol60 404 .DSAIL l.Stl 
OZ60 405 
OZ60 406 
0%60 40T n .. , I'lMT e ltT 
OZ60 409 
0%6~ 401 
OZ6!! 410 .!Nll\. 1..S!I 
au~ 4lt 
oui 41Z nn: 

SA oe ,,, C?6' 41 l CMP! •STlT!t_tDL!1R10 UH II! IDLE 
03 13 0%10 414 IJEQL 10t :u tft l'U 

FCtt'I 31 CZ12 41 s uw UNU•!CT :u~!lPECT!O •ESSIG! 
ozn 41 ~ 10': 
CZH 41.,. SOASSGN_S SD_ll_J!CCMlN(W11) ;O!ASS?GM TME 111G1•s 1111 

0".j !C !"1 o:no 41' '!IL9C Ro.zos :at If !HOit 
O!tl 41~ tC&SSGN_S so_w_•ICHAM(lt11) ;OElSStGN "'' .. , 

o• !O =~ OZ!!l 410 U!S ct0.30, :a• tF Ol 
OZ90 •zt zo t: SIGNAL Jac:s.~~oe1s.•o.ao :SIGNAL T14! !RltOR 
c z9• 42? 30': SO!t.1111 :r_s so_w_1111UNITCltl1) :DELETE JlllT 1111 CJUST !M tlSE) 
czu 4Zl suu_s :DONE - GET OUT 
OZ!l 4%4 
OZ!l 4Z5 .OSA91. LS' 
CZ! l 4U 
OZ! l •Z"' .fNO 
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CARRIAGE CONTROL 
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FILE 

GET ANO PRINT 
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UPDATE LINECNT 

WRITING A SYMBIONT 

y~ PRINT FLAG 
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NO 

YES DECREMENT 
COPY COUNT 

Figure 4-17 Print Symbiont Main Loop 
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WRITING A SYMBIONT 

SET UIC 
TO THAT OF 
REQUESTOR 

SEND Fl LE DONE 
MESSAGE TO 
SYMBIONT MANAGER 

AST's DISABLED 

YES MARK FILE . 
FOR DELETION 

(KERNEL MOOE) 

(KERNEL MOOE) 

TK-9189 

Figure 4-18 Print Symbiont Main Loop 
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WRITING A SYMBIONT 

REASON 1 MSGTYPE 

GETCNT 

QIOCNT 

PAGCNT 

J PAGE LEN 

TK-8171 

Figure 4-19 FILE DONE Message send to Symbiont Manager 

MSG TYPE=9 Symbiont Done 

Reason 
l 
4 
12 
20 
28 

Success 
Aborted 
Input Error 
Print Error 
Open Error 

PAGCNT=LINECNT/PAGELEN 
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WRITING A SYMBIONT 

Listing 4-5 Main Loop (page 1 of 6) 

• ••tNT SY•9IONT -AtM IOUTtNE 
:m:i..uATtCNS 

J-JUN-1992 11:56:35 vax•tt 111ecro vo1-oo 1 
24-APl-1912 11:15:36 _011o:CPITS,.leSRClSM8N&IN.M&I 

0000 
0000 
COO'> 
0000 
ooao 
eoc:t 
OIJC!> 
cooo 
0!)00 
0'.'00 
OOO'l 
0060 
GOOO 
0000 

o="" 0000 
0')00 
0000 
ooco 
cooo 
0000 
C100 
t"OO' 
0,00 

O~OOO!l\ 0'300 

n 
59 
60 
61 
6Z 
f'J 
!4 
E'J 
u 
6T 
6S 
69 
TO 
n 
1Z 
Tl 
14 .,, 
.,~ .,, .,, .,, 
10 
!1 
~? 

eSITYL OECLll&TtONS 

tNCLUO! 111us: 

C~ITSM9eSICJSMIPl!~MAR 

~OU&T!O ST~IOLS: 

'JIJClllSGtl!t' 
SSHIOEll 

t••uu_ona 

s1nsG_oau:: 
.11..is so_i_stt! 
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WRITING A SYMBIONT 

Listing 4-5 Main Loop (page 2 of 6) 

~ ••!NT ST"!tONT "ltN •OUTtN! 
O!Cl.UlTtO'tS 

3-JUN-ltlZ 18:56:35 VAl-11 Macro V03-00 '•9• 3 
Z4-APl-191Z 11:15:36 _011o:c,tTSMl.SICJSNIMllN.MAl:1 (1) 

06H 
0000 

00000000 0000 
791'91'fllPF 0004 

0001 
0009 
000! 
000! 
000! 
000! 
0003 
ooo• 
OIJO! 
ooa• 
000! 
000! 
0001 
000! 
oon 
0001 
0001 
ncn 
0009 
000! 
0009 
0001 
COOi! 
COO! 0,,0,, 
O!JO! 
Ot'O! 
000! 
01)0! 
0008 
000! 
O'lO! 
OOC! 
000! 
C~O! 

t""Oi 
t'OO! 
C'lC! 
MO! 
O'lC! 
C!JO'J 
ooc• 
0130! 
C.,O'! 
C!lCll 
c,,c, 
O~O! 
O·,OIJ 
C"C! 
Mlt 
c ·: l ~ 
0'!11 
c~1 • 

14 •Ull_S!CTtON 
n ~ .... n._aoonc: 
16 .LONG 0 
IT .LONG 6 107PPPPPPP 

D!SCllPTOI POI PUIG! VQlllNG S!T 

PUIG! EMTlll VQIKtNG SET 
II .., .SITT\. PltNT STMllONT MAtN IOUTtNI 
90 ••• 
91 •UNCTtOMAL OISCllPTtON: 
n 
n ,. 
'' 94 

" 91 

" 0 100 
101 
102 
103 
10"" 
105 
106 
tar 
109 
lO'I 
110 
111 
11 z 
113 
114 
115 
116 
117' 
11! 
119 
121) 
tzl 
122 
123 
12"" 
125 
lH 
12'7' 
12! 
t2'f 

TMtS lS TMI STM9t0MT "llN LOOP 

StMCE THI PllNT!l DIIV!I lS DOUBLE IUPP!l!D, IT IS OPTIMAL 
TO MAINTAIN TVO OUTSTANDING OUTPUT l!QU!STS WH!N!Vll POSStlL!. 
POI TMlS llASON, THIS MAtN LOO, UTtLIZ!S Z t/O STATUS 9LDClS 
lND Z EY!NT PLAGS. THE tND!I TO THE CURl!NT !Y!NT 'LAG ANO 
STlTUS ILDCl IS lLVATS RZ. 

CALLING S!QUINC!~ 

!~T!R OttlCTLT U'ON COMPL!TlON 0' THE lMlT IOUTtNI 

~11 CDNTllNS THE lDQl!SS O~ TM! lMPUI! DAT& !LOCK 

&T wace. 'tLE TO !!''ltNT!O O,!N. '•INTt• ISStGMED - lM ~!AST 

NON! 

•tt.E it•?NT!D 
OOM! ~SG SENT TO MGR 

:C~Pi!TtON C~DfS: 

SlO! E•,!CTS: 

1~'3 :--
1'31 
132 
1'..'1 
\~4 

ns ~"~t•U!N:: :1UIN LOOP 
13~ tS~T!P_S •S"!tl_TOFEFN 
1?'!' 10•: 
tH 
1 '..'' 
14, 

tPUltGV~-S 
tNADl•S~~Sl_IDOESC 
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01 
10 O'l!! C! 
~4 AS 03 

!ltstt• 
03 50 

00!1 
llFtl• 

1• oz 0 u 
010• er 
0100 C! 
042' t! 

01 
0"041'l9C !II 

OOOO"Cll 135 
cir l.Z • 
00110 

~·z• ca 01 
03 oon t3 os 

•fl91. 

0'1 
0116 C! 

~· OO!C C! 

05 0116 C3 01 
OOEC C! ZO 

WRITING A SYMBIONT 

Listing 4-5 Main Loop (page 3 of 6) 

- ORtNT ~'~~?O"T ~•t" •DUTT"! 
o•tNT STW.!I~~T ~st~ •O~T?N! 

3-JUN-l91Z ta:s6:35 VAi-ti M•c~G YOl-00 
Z4-lPR-t911 11:15:36 _oaao:c,•TSMleSRC)SM9~AtN 

E5 

El 

,, 
30 
!! 
3t 
30 

90 
u 
30 

O'lt! 
002% 
0021 
ooz~ 

0027 
OOZT 
0021 
0021 
0029 
OOZ:> 
0031 
0034 
0037 
0031 
OOJO 
OOJ~ 
OOJO 
lt'l4Z 
0046 
oou. 
0'34! 
0050 
0056 
oon 
005! 
@061 
0061 
0061 
00'66 
oo6e 
00611 
OOTl 
007'1 
0011 
0011 
OOTT 
Oal'T 
oon 
OOT9 
one 
0'1! 
ooaz 
oou 
0016 
OIJU 
0016 
0016 
0016 
OOH 
OOIC 
009\ 
00'91 
0091 
0091 
0091 
0091 
0091 

141 
14? 
14, 
144 
145 
146 
141 
141 
U't 
HIJ 
151 
uz 
153 
154 
155 
154' 
UT 
U! 
159 
160 
161 
16Z 
U3 
164 
us 
1'6 
167 
161 
169 
no 
171 
17% 
1'11 
1'14 
17' 
176 
117 
in 
119 
uo 
111 
1.IZ 
113 
184 
115 
116 
l!T 
119 
119 
190 
191 
19? 
193 
194 
195 
196 
197 

zas: 

!OS: 

!St: 

40t: 

5CU: 

tH?l!R_s ;WAIT ~OR SOMETMtNG Ta oa 
!!CC •so_v_;aaa_val!1SD_a_GEN_F~AGS(R11),10t :BR tP SHOULDN·T 

•ave 
!SIV 
et.SS 
!RV 
!SSW 

HC 
PUSHL 
PUSHt. 
PIJ$1UI. 

'"~"1. 
,.JSHL 
CALLS 
ISIW 
HM 

~avv 

SIC 
U!W 
SETltT 
CLRIIT 

9tflll 

!N'!O 
CUL 
snan 

t~Qttv_fSLAGPlG•• 
so_T_"SGDITA+SIMll0,1.AGS(Rll)eJOI ;at IP NO fllG PIG! 
•ST&TEt_•LAGPAGe.so_s_STIT!<•tt> ;SET FLAG ,.G! STAT! 
SMISPllGPIG! ;;RINT TH! PLAG PAGE 
•o~zos :a• If Ol 
sot :OUIT 
SM!ITDPDPOR~ :PIINT TH! fSOIM P!!D 

•so_v_DP!Nlll.SD_l_!11_,LIGS(l11).l5S :al IP OPINED Dl 
sa_G_tsAl+,llSL_STY(l11) :IMS STATUS YALU! 
sa_G_PA8•,llSL_ST$(111) :tMS STATUS CODI 
sa_o_tstL!NAM!(R11) ;AODR Of PtLE NAM! D!SCRIPTQI 
et :1 '10 ARG 
•<4a16>1SHRS.DP!NtNt4 :CONDITION COD! 
•5eMA~?ISSIGNAL :stGHIL TM! !1101 
SMISTOPOPQR" ;PltNT PQRM P!!D 
'01 :EXIT 

•t.so.~_,.,ECl11) :?NIT PAGE NUM•E• 
tPQllY_PIGHOR.sa_T_~s;aATl•StMll_,LAGS(Rll)e40S :a• IF ~ 
SM9tPAG!HOINff ;PIINT l M!lOEI I NO fORM F!!D 
so_v_fL;P&GDDN!,SD_a_G!N_FLAGS(l11) ;SET DON! WITH F1.AG 
so_v_tsFR!Q,so_a_~EN_•LAGSC•11) :CL!ll FOIM F!ED l!OUtl!~ 

•Faas•.tRIPlllM_•TMt~l91•_,.N,-
so_G.Fl8+FllS8_RATCR11) :IS IT INT!•NAL C1R CON1 

SOS ;!R ti' NO 
so_G_QtOIU•Qtos_,.(11 t);NO CHRUG! CONTIOL 
so_v_tNTIN1.CC.so_a_GEN_FLA~S(R11) :SHOV INTE•N•L CARIT1C 

!IC ·~•asv_c1,so_G~fl9•fllll_IAT(R11).60S :!R tP NOT ·ca-LF' 
•OV?!L .A,, ,.sa_G_QI08Ll•QtOS_P4(ll1) :SET SINGLE SPlCE cc 

INtTIALI?! THE I/O STATUS 

60S: 
SS!T!F_S 
SS!T!F_S 
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IN 
01 

WRITING A SYMBIONT 

Listing 4-5 Main Loop (page 4 of 6) 

• OltNT 5'"9tO~T "AtN •OUTtN! 
•ltNT SY~9?CNT ~·t~ •cuTtNE 

3-JUN-1912 11:56:35 YAl-11 ••cro ¥03-00 P•o• s 
24-APR-1912 11:15:36 _oeeo:c••TSMl.SICJS•l•AIN.MAl;t (1) 

30 

t 1 A! TC 
lfl Al 1C 

52 C4 

04 ,,, 
01 Ct 

51 OZ Ai 00 EO 
50 11 A!4Z 1! 

60 !5 
39 11 

1S 60 u 

1t 

51 04 AO 
45 "3 '1 

H 03 A'! 03 
S1 

" co 
!I) 
01 
!'l 
91 
1' 
9? 
11 

•? .t.5 51 
., .aa 43 Aft 

•l l8 
OT 

•• A! 
fl? 
~I! 

00': •! 
1Z 

" 

•!eA· 3~ 
5? ·01 91.: 

,. 1t 

OZ A! H 
zo 1Z 

O?~C :E H 
11 B 

.,. •! H '' 
llE!'T H 

O'lAl 
OU~ 

oo•• 
OOI! 
00&1 
00&! 
oou 
OOI'! 
oo.a• 
ooa• 
O'J&• 
t'OIJ 
OOIC 
OOCl 
cocs 
uc .. 
ooca 
00(!) 
0001 
00!0 
ooez 
OO!Z 
QOU 
cou 
COU' 
COfll 
00115 
Hiii 
O~flC 
0101 
0103 
0105 
0107 
0109 
0109 
010~ 
01Cll 
Ctl l 
Ot11t 
OlU 
CU' 
011! 
01 t .. 
011! 
Olt ~ 
011 ! 
GU! 
CU! 
01H 
Ot3t; 
01H 
014Z 
C144 
01•• 
0153 
OtB 
OlB 

19' 
1'• 
zoo 
ZOl 
zoz 
ZOl 
Z04 
Z05 
zu 
ZOT 
zoa 
ze• 
no 
Z1t 
uz 
Z1 l 
?14 
zn 
%16 
Z17 
Z1" zn 
?20 
%21 
zzz 
Z2~ 
ZZ4 
ZZ5 
zu 
ZZT 
ZZ! 
zn 
Z!'l 
zn 
uz 
Zll 
?34 
Zl5 
%36 
UT 
ZH 
Z?«t 
HO 
Z4t 
Z42 
?4] 

Z•• 
%45 
Z46 
Z4 T 
!4! 
%4~ 
?51) 
?'1 
Z5 Z 
?53 
%54 

so.o.tasaouu > 
sa_o_tosuuu > 
u 

:CLEAi IIO STATUS 

:AND INITIALIZ! THE t/O STATUS INO!X 

~AtN tlO LOOll 

TO s: 

ns: 

16S: 

1Tt: 

10DL3 tSMISK_Lll!flNO,RZ,RO ;GET EY!NT flLAG NUMIER 
SVAITPl.S RO :WAIT ,OR TH! t/O TQ COMlll!T! 
~·s eso_v_aao1T,SD_!_!ll_flLAGSCR11)vlOS :a• IF AIOITING 
•ovao so_o_tOSIO(R11)CIZJ,RO :GET TH! tasa lDDl!SS 
TSTW (10) :Dl~ IT CO"Pl!T!? 
IEQL TTI :aR IP NO (01 1ST t/Q) 
ILIS (IO)vT5S :a• IP Ol 
S!TltT so_v_,.tMT!lt,so_a_eta_FLAGSCR11) :s!T PIINT !RROI 
StGNAl JICS.PltNTOUT,•0.(10) ;SIGNAL TH! !1101 
II~ IOI ;QUIT 

•OV?SI. 
AOOL 
HS 
O!CL 
ADDI e,.,. 
81.!QU 
SUH 
UI 
nu 
~N!Q 

C,.,9 
UQL 
CLRl!IT 
!S!W 
ra11 
919 

4(te>.~1 ;GET tLINES PIINT!D 
11,so_L_LIMECNT(ltl) :ADD LINES PltNTED TO TOTAL 
•so_v_FflltO.sa_a_GEM.FLAGSCR11),1Tt ;at tP LAST IID WAS l ,, 
It :ALl!lOT ASSUMED ON! LtN! 
11,so_a_LTPCNTCRtl) :ADD TO LINIS THIS PAG! COUNT 
so_s_LTPCMT(l11),SO_s_PIGELENCl11) :• LINES GT• THAM PAGE St?!? 
77S :SR tP NO 
so_s_PAGEL!M(R11>.so_s_LTPCNT(l11) ;~a•,.•LtZ! 
161 ;CHECl &GAIN 
•so_•_GET!RltSD_._PRtNTE••tso_"_.1a1T,- ;&NT EllORS? 
so_a_ERR.FLAGS(lt1) 
IOI ;11 IF Y!S 

•STITES.!OP_CLas.so_s_sT&TE(Rll) ;aae we DONE? 
901 :at IP TES 
so_v_F-•Ea.so_s_G!N_FLAGS(llt) :CL!ll ,, REQUIRED 
SM!SGET :GET IMO PII~T THE NEXT LIN! 
tt,RZ :TOGGLE t/O STlTUS INDEX 
TOt :GET IND PRINT NEXT LINE 

!OS: IS!Tt"•-S tSMtsc_TOfl!FN.s•sss ;seT TIM!f IN CASE PRINTER IS !RoieN 
,saw S"!STQPOfOR• :PUT PAPER &T TOP Of FO•• 
SCANT?•.S ;CANCEL TOP Of flOR• TtMEf 
TST! so_,_, •• _FLAG$(R11) :ANT ERROIS 
9N!O 90S :a• IF E••O•S - C&N·T 9! OllEN e••o• 
O!CB sc_T_MSGD&TA•SI~l9_FtLCOPT(Rl1) :SUIT 1 ~QI THIS COPT 
!L!OU '01 :Bl tF DONE - ClN•T !E &Nl !RROIS 
St!VINO so_G_R18(R11) :R!WtNO TH! FILE ~QR NEXT CQPT 
MCV! tSTAT!l_QP!N,so_a_sT&TE(R11) :•ES!T STAT! TO OP!N 
!IV 301 :PtINT NEXT COP' 

<-1•50000000>,-1 ;5 SECOND O!LT& TIM! 

4-57 



o• oz 
o• oon 

13 oz 

13 lZ 

Oil QZ 

03 oz 

001'& C! 
lZ 

0116 cs 
05 

H 00 
C'S 00 

lllE?l• 

0144 Cl 

53 
A~ 

53 
H 
5'3 
l! 
53 
A! 
!'3 

•E!al • 

oc 
'1 
lC 
oz 
14 
03 
04 
00 
01 

04 A! 
111!11,. 

'WRITING A SYMBIONT 

Listing 4-5 Main Loop (page 5 of 6) 

- ••INT ST•!tDNT ~&IN •OUTINE 
ll•!NT ST"'I tOatT l'ltN ltQUTtNE 

3-JU*"l9U 11':56:35 VAX-11 •.cro V03-00 
24-&Pft-1912 11:15:36 _oaso:tPRTSMl.SIClSMl•AtN 

n 
11 

n 
13 
fQ 

u 

JG 

14 
lO 

96 
!'O 
9& 
!O ,, 
!:2 ,. 
!O 
9& 

''" 30 

31 

OU! 
OU! 
0151! 
015! 
0151! 
OUE 
0167 
OUT 
016'1 
0160 
0113 
0117 
01T9 
one 
0114 
OlU 
0110 
ona 
one 
OUfl 
on• 
019'8 
019fll 
01'11 
019'8 
OlAZ 
OUT 
OU& 
ou• 
ouz 
OUT 
01U 
011111 
OlCZ 
01C? 
OlCZ 
01CZ 
OtCZ 
01C.Z 
C1CZ 
otcs 
OlC'J 
OlCl 
010~ 
IHEZ 
Ol!Z 
OU? 
01EZ 
OtEZ 
01!% 
ouz 
ouz 
ouz 
OU5 
OUI 
01'1 
01114 

Z55 
Z56 
ZS'T 
ZH 
%59 
260 
zu 
262 
263 
264 
26' zu 
UT 
zn 
%6' 
ZTO 
ZT\ 
ZTZ 
zn 
n• 
z·n 
zu 
Z7T 
ZT• 
n• 
no 
291 
nz 
Z!! 
Z14 
Z!5 
Zl6 
ZIT 
ZS! 
ZH 
24JO 
Z!t 
Z9Z 
Z93 
Z94 
%95 
Z96 
Z9T 
Z99 
Z94' 
300 
301 
!OZ 
303 
3'04 
:sos 
306 
101 
309 
3H 
310 
Ut 

•tLE P•tNTtMG DONE 

uu: 

1151: 

TSTW 
UQL 
CLUtT 
TSTW 
!EQL 
HS 
!et 
snen 
9S1V 
SC LOSE 
cuv 
ISIV 

:DIS&IL! ASTS fllOW SURE 

so_,_,, •• , ••• v_IP?CR11) ; HAS OP!N l!!N DONEt 
1201 ; 91 IP NG 
lllAltv_OLT.sD_G_Pl8•'llSL_,aP(R11> :CL!ll THE O!L!T! ltT 
SD_G_N&R+NA"sv_DID(R11) :FILE HAVE l Dt•!CTOIT? 
1121 :tP NO-O!L!TE IP tEQUIST!D EVEN 
•so_v_11011,sa_a_ERR_,LAGS(Rt1),115S :11 tP llOITtNG 
IPQISV.DELET!eSD_T_MSGOAT&~St"sa_FLAGS(l11),115S :aa IP 
~aasv.DLT,so_G_Fae+111111L_POP(R11) : TELL RMS TO DELETE T 
S"ISS!TUtC :seT Ute TO l!QUESTDR~s 
so_,_,,ac111> :CLOSE TM! PILI 
sa_G_l&l•IAISV.1SICR11) ; EFFECT a FIST OtSCONNtCT l!ITER 
s-•••STUIC :ae SUR! we·•e RUNNING AT llGMT 

S!T !NOtNG STATUS 

uas: 

t30t: 

140S: 

•OVZIL 
~IS 
•OVZIL 
HS 
lllOYllL 
HS 
MOVUI. 
HS 
MOY?IL 

•MOOs_tMPEll,Rl :ASSU"' INPUT !1101 
tSO_v_GET!RltSD.1.ER•.FL1GSCR11),130S ; Ir if inout erFt 
'"oos_OPNERR,Rl , 1ssu•• oo•n error 
eso_v_aPENEtt,so_1_111_FLAGS<111>.1301 1~ if ooen •r• 
fMOOs_PtTEll,tl :1ssu"e PRINT !IROI 
•so_v_,,tNTEll,SD_l_!RR_FLlGS(R11).130S :a• IF PIINT !II 
••oos_1101T.•1 :assu"e 1101T 
•so_v_aeo11,so_a_e11_FLAGSCR11),130S :a• I' llORT 
••oos_success,13 :ser success 

CLtV so_s_e••-FtlGS(lt1) :RESET IOTH GROUPS a, FLAGS 
TSTV SD_Q_TOFtOSl(R11) :DID TOF CO"PLETE 01 TtMEOUT? 
IM!Q 1401 ;91 tf IO COMPL!T!O 
ICAMCEL_S so_;_QIOILl+OIOS_CHAM(R11) :&SORT THE XO IP NOT DON! 
,OISSGH_s so_;_QIOILl+Qiat_CMAN(R11) :OEISSIGN TH! P•tNT!• 

S!~O DOME lll!SSAGE TO "GR - I! HAS STATUS 

ASSUME STIT!S_tOL! !Q 0 

CLRI SD_l_STIT!Ct11> 
!S•w s~~•,tL!_OONE 
SS!TlST_S tt 
91tV St19S10tN 
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WRITING A SYMBIONT 

Li sting 4-5 Ma in Loop (page 6 of 6) · 

- ~•tNT ST~!!~~T "'I~ •CUTtN~ 
•l!NT ST•!:~~T ~&t~ RQUT!N~ 

.osan LSI 

.EMO 
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WRITING A SYMBIONT 

.. 

SCREPRC 
,,_.----------~JOB 

INPSMB -._------------~CONTROLLER 
INPSMB.EXE 

TK-8167 

Figure 4-20 Input Symbiont 

• Card reader activated, generates interrupt 

• CRDRIVER sends message to Job Controller's Mailbox 

• Job Controller issues a $CREPRC (using INPSMB.EXE) 

• INPSMB.EXE issues SQIO's to the card reader 
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WRITING A SY~BIONT 

Listing 4-6 Card Reader Interrupt Routine 

!13 9! 
54 u 

11 51 AS 01 
SJ 1~ &5 

oc u 
~'l !! 
5Z IE 
H !f 

!') 64 
~4 • ., 8, 

5C o-.oo !, 
oc 

50 15 
01 

CZ SA A'S 00 
oa 

5 ') !! 
5Z Sf 
H !E 

00000~0~ •GF 
54 oz 

OOOOCJo~·~., 

CJo~oooo·GF 
04 50 

H A5 01 

- Cltl Cll~ ~t&C!I O•IVfl 
c•11 ca•~ '!AO!'- I~TOfRIUPTS 

7-JUN-1912 13:40:50 vax-11 "•cro V03-00 ••v• 21 
10-~••-1912 20:31:59 _01ao:CDRtVEl.SRCJCIORIVER."a1:1 (1) 

oa 
TD 
!5 
l)Q 

16 
1~ 
70 
70 
oz 

3C 
9'! 
!3 
13 
!S 
1? 
!Z 
10 
7") 

7tl 
70 
oz 
u ,, 
'J! 
16 
!! 
aa 
05 

049\ 
0491 
0491 
01t•t 
0491 
04•1 
0491 
C491 
0••1 
C4'1 
0491 
C49l 
0491 
C491 
049t 
0491 
0491. 
001 
04'1 
04'1 
0491 
0491 
04'1 
0494 
0497 
049C 
04AO 
0413 
0416 
0419 
04AC 
ouo 
ouo 
au~ 
04AO 
04AO 
04.tO 
04!0 
0484 
04!' 
04119 
C48! 
O•C:O 
O•C5 
04C7 
O~CI 

04CD 
0400 
0401 
O•CT 
0 C.Ql 
04Et 
04f 7 
04!& 
C4H 

1007 
lOC'S •• 

CRtl CARO RllOll INTOIRRU,TS 

1001 Cltt~T - Cltl CARD l!JD!R tMT!RIUPTS 
1010 
1011 THtS IOUTINf IS !NT!l!O Vtl A JS! INSTRUCTION WM!N AN INTERRUPT OCCURS ON A 
101Z Cl11 C&R" READER CONTROLLE~o THI STAT! Cf THE STACI ON ENTIT IS: 
1013 
10!4 
1015 
1014 
1011 
10H 
1019 
1'3ZO 
1021 
l'lZZ 
U2l 
1024 
1025 
10ZS •• 
1021 
10%1 
1029 
10!0 
1031 
1032 
1033 
1034 
103' 
10!6 
1037 
103~ 
103'J 
10•0 
1041 
1042 
1041 
1044 
1045 
1046 
1047 
104! 
104• 
1050 
lOH 
105? 
1053 
1054 
105'5 
1056 
105'7 

OOCSP) • AO~IESS OP ID9 ADOR!SS. 
04CSP) • Z4CS,1 • SAVfO 10 - RS. 
ZICSP) • IMT!IRUPT PC. 

. 105• 
1059 
1060 
10"1 

1ZCS'l • INTllRUPT PSL. 

tNT!IRUPT D?SPlTCHtNG OCCURS AS ~OLLDVS: 

tf TH! INTERRUPT IS !XPICT!D• TH! OIIVEI 1S CALLED IT ITS 
tNTllRUPT RETURN AODl!SS CUCISL-~PC). I~ TME tNT!RIUPT IS 
NOT EIP!CT!D &NO THE DEVtC! ts NOT lLLCCAT!D, A "ESSAG! ts 
SINT TO TM! JOI CDNTRDLL!I TO IN~OIM tT THAT IN INPUT 
ST~ltDNT ,IDC!SS SHOULD IE CllAT!D TD lllO THE CARDS. 

CUUT:: 
1'0VL 
llllOYQ 
HCC 
llllOYL 
JS! 
llllOYQ 
llllOYQ 
llllOYQ 
RU 

lOt: 

zos: 

•OV?WL 
•Ovt9V 
!tTW 
HQL 
TSTV 
!NEQ 
HSS 
!S,9 
lleCYQ 
llllOYQ 
"0YQ 
tft 
Jn 
llllOVUL 
•ov•~ 

JS' 
!t.'!S 
new 
RSI 

;CHO HADU tNT!HUPT 
aCSP)+,RJ :GIT ADDRESS o~ tas 
IDISL.CSR(RJ),14 :GIT COMTIOLL!I CSI ANO OVNEI uca lOORESS 
tucasv_INT,ucasv_STSCR5)e10S :IP CLR, INTERRUPT NOT EIPECT!O 
UCllL_F13Cl5),R3 ;RESTORE R!MltHtNG DRIVEi CONTEXT 
auca•L-~PCCl5) :CALL DRtVIR 
CSp)+,RO :t!STOIE tEGlSTERS 
CSP)+,az 
CSP)+,R4 

Cl_CSICl4),t0 :GET IEJOfl STATUS 
1c1_cs1_._te.c1_cs1<R4) :tL!AR STATUS. ENl!LE INTERRUPTS 
•c1_csa_._oNLIHf,IO :1e1011 TRANStTtON TO ONLINE? 
?OS :tP EQL NO 
UC!SV_IE~CCl5) :DEVICE ASSIGNED OR ALLOCATED? 
ZOt :t~ NEQ T!S 
•UCltY_Joa.ucatv_OEVSTSCl5),20S :tF SET, lle!SSAG! ALREADY S!NT 
lOS :SEND "ESSAGE TO JOI CONTROLLER 
CSP)•,,O :a!STORI REGISTERS 
CSP)•,lt2 
CS,)+,U 

G•!J!S~ORK :Cl!ATE FORl PROCESS 
·-sGs_CRUNSOLIC.R4 :s!T MESSAGE TTPE 
G•STSSGL_JOICTL•!.Rl :SET lDOR!SS OF JO' CONTROLL!J llelILIOJ 
G•exes~NO!YMSG :SENT MISSAG! TO JO! CONTROLLER 
•o.•os :IF LIS SUCCESSFUL NOT?F?CIT?ON 
•ucas~.Joa.ucssv.o!VSTSCRSl :CLEAR "ESSAGE SENT IIT . 
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WRITING A SYMBIONT 

MSGTYPE 

QUEUE 

OEVNAME 

FILEID 

OIRIO 

r-----Fl_L_E_N_A_M_E----~} 20 BYTES 

OPTtONS 72 BYTES 

---------------------------~ 

NAM BLOCK 
INFORMATION 

TK-916' 

Figure 4-21 Enter BATCH JOB Message 

MSGTYPE=8 
QUEUE 
FILENAME 
OPTIONS 

ENTER BATCH JOB 
Batch Queue Name 
Job Name 
From $JOB Card 
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WRITING A SYMBIONT 

Alternate Input Symbionts 

l. Create a separate process 

2. Allocate device 

3. Assign channel to device with associated mailbox 

4. Issue QIO to mailbox that activates an AST 

5. $BIBER 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

INTRODUCTION 

The VAX hardware is capable of executing either native mode 
instructions, or PDP-11 instructions in compatibility.mode (CM). 
A bit in the Processor Status Longword {PSL) determines which 
instruction set is being used. The main reason for providing a 
compatibility mode is to allow programs written on PDP-11 systems 
to run (without modification) on VMS systems. 

However, most PDP-11 programs will need assistance to run 
correctly on a VMS system, since they will typically request 
operations to be performed by the operating system {e.g., to 
perform an I/O operation). VMS will not be able to directly 
recognize the operations being requested, since the requests will 
be in the form of executive directives understandable by a PDP-11 
operating system {like RSX-llM). A translator {emulator) is 

.needed to convert these requests into VMS system service calls. 
An Applications Migration Executive (AME) serves the role of 
either emulating a PDP-11 operating system, and performing the 
requested function, or converting the requested function into an 
equivalent VMS system service call. 

An AME is a native mode image that can issue VMS system services. 
It is run in the context of the process performing CM operations. 
It is the responsibility of the AME to load the PDP-11 program 
into part of its virtual address space. VMS only loads the AME, 
and the AME must load the CM image.· Two images are therefore 
present in the process's context at the same time, the CM image, 
containing the program the user wants run, and the native mode AME 
image, serving as the interface between the user program and VMS. 
Control is transferred back and forth between these two images 
whenever intervention by the AME is required. 

This module explains the basic details about CM exceptions 
necessary to write an AME for a PDP-11 operating .system. The 
services provided by VAX/VMS to aid the writer of an AME also will 
be explained. 

This module assumes that you are familiar with at least one PDP-11 
operating system so that the functions performed by any AME can be 
understood. However, the module makes no attempt to explain the 
workings of any PDP-11 operating system, or how image files are 
structured by the linkers or task-builders of such systems. 
Rather, this module assumes you already understand the operating 
system that will be emulated. 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

OBJECTIVES 

A specialist with a system level understanding of a PDP-11 
operating system will be able to: 

-~.~Write a program that is capable of reading into the ·low 64K of 
P0 space an image (or task or program) that was created for 
the target PDP-11 operating system. 

• Establish a compatibility mode exception service 
handle the various exceptions that can 
compatibility mode. 

routine to 
occur from 

• Write an exception service routine that can distinguish the 
various compatibility mode exceptions, and dispatch control 
accordingly. 

RESOURCES 

AME source code listings 

VMS source code listings 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

Overview of Compatibility Mode 

• Environment for execution of non-privileged RSX-llM programs 

• - Hardware compatibility provided by VAX processor being able to 
execute subset of the PDP-11 instruction set 

• Software comp·atibility provided by several programs that 
emulate RSX-llM operating system environment 

The RSX-llM AME allows non-privileged tasks to execute 
without change 

The MCR command language provided as an alternative to 
DCL. 

File compatibility is provided at both the record ·and 
volume levels: 

o The record structure of RMS~ll files is identical to 
the record structure of VAX-11 RMS files 

o An ACP is provided on VMS to service Files-11 volumes 
which support the On-Disk Structure Level 1, ODS-1 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE. 

PDP-11 Instructions That A Compatibility Mode Program Can Execute 

• All PDP-11 non-privileged instructions, except MARK (including 
Extended Instruction SET, EIS) 

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

Opcode 
(octal) 

1'1nemon ic Opcode 
(octal) 

Mnemonic 

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

' 000002 I RTI 
000006 I RTI 
000100 I JMP 

I 00020R I RTS 
l000240-0002771Condition 
I 000300 I SWAB 
1000400-0037771 Branches 
11000~~-1037771 Branches 
I 004RDD I JSR 
I e050DD I CLR(B) 
I .0SlDD I COM(B) 
I .052DD I INC{E) 
l .~S3DD 1 DEC(B) 
I .05400 I NEG(B) 
I .~SSDD I ADC(B) 
I .056DD l SBC(B) 
I· • 057DD I TST ( B) 
I .06000 I ROR(B) 
I .0~1DD I ROL{B) 
I .062DD I ASR(B) 
I I 

I 
I 
I 
I 
I 

Codes I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.~63DD 
006555 
00n6DD 
1065SS 
HHi6DD 
006700 
070RSS 
071RSS 
072RSS 
073RSS 
074RSS 
077RNN 
.lSSDD 
.2SSDD 
.3SSDD 
.4SSDD 
.SSSDD 
0f;SSDD 
16SSDD 

I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ASL (B) 
MFPI* 
f.1TPI* 
MFPD* 
MTPQ* 

SXT 
MUL 
DIV 
ASH 

ASHC 
XOR 
SOB 

f'AOV ( B) 
CMP ( B) 
BIT ( 8) 
B IC ( B) 
BIS ( B) 

ADD 
SUB 

+-------------+---------------+---------------+---------------+ 
(*) These instructions execute exactly as they would on a PDP-1 
in user mode with Instruction and Data space overmapped. Mor 
specifically, they ignore the previous access level and act lik 
PUSH and POP instructions referencing the current stack. 
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WRITING'AN APPLICATIONS MIGRATION EXECUTIVE 

PDP~ll Compatibility Mode Trap Instructions 

+-----------------------------+---------~----~---~---+ 
Opcode (octal) Mnemonic 

+----~------------------------+----------------------+ 
000003 
000004 

.104000-104377 
1.04400-104777 

BPT 
IOT 
EMT 

TRAP 

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

• Execution of any of these instructions results in 
a compatibility mode exception 

PDP-11 Compatibility Mode Reserved Instructions 

+~-----------------------+--------------------------+ I . I I 
I Opcode (octal) I Mnemonic I 
I I I 
+------------------------+-~------------------------+ 

000~Hrn 

000001 
000005 
00023X 
0064XX 
07500R 
07501R 
07502R 
07503R 
17XXXX 

HALT 
WAIT 
RESET 
SPL 
MARK 

FADD (FIS) 
FSUB (FIS) 
FMUL (FIS) 
FDIV (FIS) 
FPll Floating 

Point Instructions 

+------------------------+--------------------------+ 
• These instructions are unavailable to PDP-11 programs 

• Execution of these instructions results in 
Instruction Compatibility Mode Exception. 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

Compatibility Mode Exceptions 

· • - Generated when program executes an instructio.n that would 
result in a trap on the PDP-11~ 

• Hardware pushes PSL and PC on kernel stack, along with code 
that identifies the type of compatibility mode exception 

COMPATlBIL.lTY EXCEPTION CODE 14-SP 

PC OF FAUL TING INSTRUCTION 

EXCEPTION PSI. 

TK"91U 

• The types of compatibility mode exceptions are: 

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

Code 
I 
I 
I 

Reason For Compatibility Exception 

+---------+------------------------------------------+ 
I I I 
I 0 I Reserved Instruction Execution I 
I 1 I BPT Instruction Executed I 
I 2 I IOT Instruction Executed I 
I 3 I EMT Instruction Executed I 
I 4 I TRAP Instruction Executed I 
I 5 I Illegal Instruction Executed I 
I 6 I Odd Address Trap I 
I 7 I TB IT Trap I 
I I I 
+---------+------------------------------------------+ 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

The RSX-llM AME 

• Integral part of the VAX/VMS system 

Native mode image SYSSSYSTEM:RSX.EXE 

• Shareable parts of the AME 

SYS$SHARE:RSXSHR.EXE 
SYSSSHARE:RSXUSR.EXE 

Invoked by image activator 

Allows non-privileged RSX-llM tasks to execute on VMS 
systems without change 

Supplies ~n environment that simulates 
operating system 

• Basic functions 

Initiates RSX-llM task 

Establishes exception handler 

Responds to compatibility mode exceptions 

• Identifies type of exception 

• Acts accordingly 

Responds to native 
violations) 

mode exceptions 

• Servicing EMT instruction special case 

User-generated trap, or 

Executive directive {EMT 377) 

• Can perform service itself 

the 

(e.g. 

For example, Get Task Parameters, GTSKS 

• Or request service from VMS 

RSX-llM 

access 

For example, 
transformed 
service 

RSX-11 QIOS executive directive 
into equivalent VMS $QIO system 
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Invoking an AME 

• The RSX-llM AME activated automatically 

By image activator 

In response to $RUN program 

Using information in image file 

Information placed there by task builder 

Distinguishes native mode and compatibility mode images 

• User-Written A.ME' s can be activated in the following ways: 

Could $RUN user-written-AME 

• AME would prompt for compatibility mode image name 

Could use foreign command to invoke AME 

• SMYAME :== "SSYSSSYSTEM:MYAMEoEXE" 

(in system-wide LOGINeCOM) 

• User types SMYAME MYPROG 

MYAME invoked, it could use LIBSGET FOREIGN to 
pick up image name (MYPROG) 

Could add command to DCL tables to invoke AME 

• Would issue CLI callback to obtain 
(CLI$GET_VALUE) 

image 

Could place information in image file identifying AME 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

Identifying AME in Image File 

First Block in Image File 

.· 

IMAGE HEADER IN1=0RMATION 

FILENAME 

CODE WORD l 

Code Word Va 1 ue 

<0 

l 

2 

1 COUNT 

} LAST 128 BYTES 

TIC-9113 

Image to Activate 

Native mode image in image file 
(VAX-11 Linker uses -1) 

SYSSSYSTEM:RSX.EXE (RSX-llM AME) 

SYS$SYSTEM:BPA.EXE (currently not used) 

Filename specified by last 128 bytes 
(less last word used to hold code) 

Filename specified as counted ASCII string 

File could be an AME (or any other native 
mode image) 

Name of image file user specified on RUN 
command stored as counted ASCII string at 
CTL$AG CMEDATA 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

General AME Flow 

AME INITIALIZATION: 

CREATING VIRTUAL ADDRESS SPACE FOR COMPATIBILITY 
MOOE PROGRAM 

- READING COMPATIBILITY MODE PROGRAM INTO MEMORY 

- ESTABLISHING EXCEPTION HAN OLER TO SERVICE 
COMPATIBILITY MODE EXCEPTIONS 

l STARTING COMPATIBILITY MOOE IMAGE J 
WHENEVER EXCEPTION 
OCCUR s 

RESPONDING TO COMPATIBILITY MOOE 
EXCEPTIONS 

0 

RETURNING CONTROL TO COMPATIBILITY 
MOOE IMAGE 

TK-9150 
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Creating Virtual Address Space For The CM Program 

.• AME image typically linked with base address of 64K 

$LINK AME, BASE.OPT/OPTIONS where 

BASE.OPT contains BASE=%Xl0000 ! hex n4K 

ROOM FOR COMP. 
MOOE IMAGE 

0 

! 1------------------t 64K 
AME 
IMAGE 

THIS ADDRESS SPACE 
INITIALLY NOT 
CREATED BY IMAGE 
ACTIVATOR 

ONLY THIS ADDRESS 
SPACE CREATED BY 
IMAGE ACTIVATOR 

TK-9181 

• Leave 64K for compatibility mode image since that is maximum 
address space for any PDP-11 image. 

• Must leave low addresses (starting at 0) free, since 
compatibility mode image will need to use those addresses. 

• AME typically creates virtual address space using $CRETVA 
system service: 

Amount created depends on environment being simulated 

Must create enough space to hold entire image 

Size of image is system dependent, and usually put into 
image file by that system's linker (or task builder) 
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Reading Compatibility Mode Program Into Memory 

• Once· address space created, can use $QIO calls or RMS block 
- reads. 

Requires understanding of how image file structured by 
system's linker or task builder. 

• If compatibility mode program contains overlays: 

AME need only read root segment into memory 

Overlay code that is part of 
contains the calls necessary 
segments as they are referenced 

compatibility 
to read in 

mode image 
the overlay 

• Alternative Method to using $CRETVA to create virtual address 
space, and reading in image: 

Use $CRMPSC system service 

• Creates required address space 

• Sets up the page tables in such a way that all the 
input from the image file is performed by the pager. 

Cannot be used if overlays are involved 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

Establishing The Exception Handler 

Two Options 

Normal Condition Handler 

CALL LIB$ESTABLISH (handler_address) 

or MOVAL handler, {FP) ; MAC~O only 

• Must be established for handling non-compatibility 
mode exceptions 

For example, access violations 

• May or may not want to service compatibility mode 
exceptions in this handler as well 

Special Handler for Compatibility Mode Exceptions 

SDCLCMH system service (specify TYPE=tl) 

• Normal exception dispatching bypassed 

• Control immediately passed to 
compatibility mode exception· occurs 

• Handler address stored in Pl space 

CTLSGL CMHANDLR 
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE 

Starting The Compatibility Mode Image 

• Once the image has 
-initialization is 

image .. 

been read into memory, final step of 
to pass control to the compaticility mode 

• Push special PSL onto stack 

e Then push PC at which compatibility mode image is to begin 
executing on stack. 

Typically found in image file, but is system dependent 

• Issue REI instruction 

PSL Used to Enter Compatibility Mode = 83C000xx 

+-------------+-------------------------------------------+ 
I I I 
I Bits in PSL I ft1eaning and Required Values I 
I I I 
+-----------~-+-------------------------------------------+ 

0-3 
4 

5-7 
8-15 

16-20 
21 

22-23 
24-25 
26-30 

31 

Condition codes (no required values) 
T-Bit (no required value) 
Arithmetic Trap Enables (must be zero) 
Al 1 set to zero 
IPL must be zero 
Must be zero 
Previous mode=User (both set) 
Current mode=User (both set) 
Must be zero (Bit 26=IS,30=Trace Pending) 
Compatibility ft1ode (must be set) 

+-------------+-------------------------------------------+ 
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Responding to Compatibility Mode Exceptions 

System Response 

·' 

• Push PSL, PC, and exception code on kernel stack 

• Vector through SCB to routine EXESCOMPAT 

New PSL formed that indicates now running in native mode 
again 

• EXE$COMPAT performs the following operations: 

Saves R0-R6 in area in Pl space 

Pops exception code, PC and PSL 

Saves exception code, PC, and PSL in Pl space 

Transfers control to exception dispatcher 

• Information stored in Compatibility f't1ode Context Area (in _Pl 
space) before control is passed to _Compatibility Mode 
Exception Handler. 

+-----------------------+ 
I Saved R0 I <-- CTLSAL CMCNTX:: <----+ 
I Saved Rl I or I 
I Saved R2 I SYS$GL CMCNTX:: -----+ 
I Saved R3 I 
I Saved R4 I 
I Saved RS I 
I Saved R6 I 
I Exception Code I 
I Exception PC I <-- R0 
I Exception PSL I 
+-----------------------+ 
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Dispatch to Customized Compatibility Mode Exception Handler 

• Established by $DCLCMH 

• Control is passed to handler in user mode 

• Handler accesses information in Pl space 

MOVL G ... SYS$GL_CMCNTx,·1u1 

MOVW (R0),Rl0 

MOVW 4(R0),R9 

; Put address of context 
; area into Rll for 
; subsequent displacement 
; mode addressing 
; Pick up PC of 
; faulting instruction, 
; and also faulting 
; PSL 

Use SYSS. symbol not CTLS symbol to avoid linking to system 
symbol table 

If use CTLS symbol, access information in Pl space using: 

MOVAL G ... CTLSAL_CMCNTX,Rll ; Use MOVAL, not MOVL 

• RSX-llM AME uses symbolic offsets to reference contents of the 
compatibility mode context area 

I R0 = 0 
I Rl = 4 
I-R2 = 8 
I-:'R3 = 12 
I R4 = 16 -I RS = 20 
I-R6 = 24 

I TYPE = 28 
I PC = 32 -I PS = 36 

• Exception handler must perform whatever action is necessary to 
service the exception. 

May handle exception internally 

May involve system service calls 

May involve RMS calls 
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Dispatch to Normal Condition Handler 

• No handler established via SDCLCMH 

• Exception dispatcher pushes exception PSL, PC, code, and 
symbol SSS_COMPAT on kernel stack 

• Signal and mechanism arrays, as well as argument list, built 
on user stack 

• Signal array contains: 

4 

SS$_COMPAT 

EXCEPTION CODE 

EXCEPTION PC 

EXCEPTION PSL 

• Exception handler must perform whatever action is necessary to 
service the exception. · 

May handle exception internally 

May involve system service calls 

May involve RMS calls 
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Returning Control To Compatibility ~ode Image 

• Normal Condition Handlers 

Must update PC in signal array to point 
instruction 

to next 

• Required since compatibility mode exception is a fault 

• If not updated, will loop indefinitely, 
instruction will be re-executed 

since 

May update PSL in signal array to alter condition code 
bits 

• To return information to compatibility mod·e image 

Place SSS CONTINUE in R~ to indicate exception has beei 
successfuTly serviced 

Exit wi~h RET instruction 

• Customized Compatibility Mode Handler 

Must ·restore registers R0-R6 

PC in context save area must be updated as in norma 
handler case 

PSL in context save area may be updated as in norma 
handler case 

The new PSL and new PC are pushed onto the stack 

An REI instruction is issued 
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Operation 

Method of 
Declaring 
Handler 

Dispatching 
to the 
Handler 

Summary Of Alternative Approaches To 
Declaring CM Exception Handler 

Normal Handler 

- LIBSESTABLISH 

- Capable of 
se rv i c i ng a 11 
possible 
exceptions 

- Normal exception 
dispatching used 
to locate handler 

- Need entry mask 

- Entered via CALLG 

- Second longword 
of signal array 
must be tested 
for CM exception 

- Except ion code 
must be examined 
to distinguish 
type of CM 
exception 
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Customized CM Handler 

- SDCLCMH 

- Can only service 
compatibility mode 
exceptions 

- Regular condition 
han~ler must also be 
established to handle 
other exceptions like 
access violation 

- Normal exception 
dispatching bypassed 

- No time spent looking 
for handler 

- Dispatching much faster 

- No entry mask 

- No special code 
required to determine 
which type of VMS 
exception occurred 

- Only services CM 
exceptions 

- Exception code still 
must be examined to 
distinguish type of CM 
exception 
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Operation 

Arguments 
Passed to 
Handler 

Returning 
to. the CM 
Pr·Qgram 

Summary Of Alternative Approaches To 
Declaring CM Exception Handler-

Normal Handler 

- Standard signal 
and mechanism 
arrays 

- Because condition 
handlers are a 
standardized part 
of VMS, their 
properties remain 
constant from 
release to r~lease 

- No special link 
with executive 

- Put SS$ CONTINUE 
in·R0 -

- Issue RET 

Customized CM Handler 

- The PC, PSL, CM exception 
code, and R0-R6 saved in 
Pl space 

- The format of Pl space, 
and the use of R0 to 
locate the faulting PC, 
are not governed by any 
standard, and could 
change in a future 
release of VMS 

- Handler may need to be 
linked with system 
symbol table 

- If so, handler must be 
relinked with each new 
version 

- Using SYS$ symbol and 
not CTL$ symbol avoids 
need to link with 
system symbol table 

- Must first restore R0-R6 

PSL and PC from Pl space 
must be pushed on stack 

- Issue REI to dismiss the 
exception, and pass 
control back to CM program 

-·Exception dispatcher 
dismisses the 
exception, passing 
control back to CM 
program 
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