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STUDENT GUIDE

COURSE DESCRIPTION

This course is designed for specialists who will be doing
gonsulting work on VAX/VMS at an advanced level. It provides
students 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 following topics will be discussed:

e General considerations for writing system-level code
e Adding a system service
e Writing a command language interpreter (CLI)

e Writing a2 symbiont (speoler)

e Writing an application migration executive (AME)

PREREQUISITES

Fluency in the VAX-1l MACRO language, and successful
completion of the VAX/VMS Internals/Data Structures course.
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COURSE GOALS

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

Explain the orgahization 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,hode (SCMKRNL)

Adding a system service (privileged shareable image)

Placing code in system buffer shared by all users

- Using special kernel ASTs to access process context
Given a task involving changing a wuser'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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RESOURCES

e VAX-1ll PATCH Utility Reference Manual

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

e VAX/VMS Documentation Set

e VAX/VMS Internals and Data Structures

e VAX/VMS Hardware/Handbook

e VAX/VMS Architecture Handbook

e VAX/VMS Microfiche and Projector

e (Optional) VAX/VMS Source Kit

e VAX-1ll Programming Card
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COURSE ORGANIZATION

This course 1is presented in a 1lecture/lab format. The
instructor will reference the materials in this course handout.
flectures 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 students, 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:
e An introduction describing the purpose of the lesson.

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

e 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 wused by the instructor. In terminal
printouts, user input is underlined.

e 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.



STUDENT GUIDE

COURSE MAP

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

WRITING AN
APPLICATION

MIGRATION
EXECUTIVE

WRITING A
SYMBIONT

WRITING A
COMMAND
LANGUAGE
INTERPRETER

WRITING A
USER-WRITTEN
SYSTEM SERVICE

WRITING
PRIVILEGED
CODE

TK-9214






WRITING PRIVILEGED CODE
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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.

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

e Write a procedure that will be called in kernel mode (using
SCMKRNL)

e Add a system service (privileged shareable image)

¢ Place code in a system buffer that can be accessed (shared) by
many users '

e Use special kernel ASTs to access process context

Examples of operating system components that can be modified or
replaced 1include 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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Special interrupt priority values (IPLs) can be wused ¢to block
interrupts from being serviced during the execution of critical
code paths. Care must be taken, however, to minimize the wuse of
these special values so that the reporting and handling of
important system events can still take place. '

This module will focus on éynchronization 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 tools available for writing system programs

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 wvarious areas related to
system programming.

OBJECTIVES

e Identify restrictions imposed on system-level code

e Identify VMS features that have the characteristic of access
mode

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

e Explain how to reference commonly used system routines and
system macros

1-4
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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/VMS System Dump Analyzer Reference Manual (for SDA)

VAX-11 PATCH Utility Reference Manual
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Scope of System Programming

Operating system exists to serve application programs and
users

-e . 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 Alter the Write a new
existing existing operating
operating operating system
system system
- Application - Place code - VAX/xyz

programming in buffer in

in VAX/VMS non-paged pool

- Tune the - User written

existing system service

operating

system - Add command
language
interpreter

- Add symbiont

~ Add application
migration
executive
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System Programming
vSs.
Application Programming

System programs are intended to help programmers write
application programs :

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 recovery from all possible error
conditions

Application programs are first and foremost problem solvers

For application programs, system programs are a means to an
end

1-8
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Approaches to System Programming

e Individual problem solving

With procedure called in kernel mode ($SCMKRNL)

Adding a system service (privileged shareable image)

Placing code in system buffer shared by all users

Using special kernel ASTs to access process context

e 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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Organization of VMS Source Code

e System map
- SYSSSYSTEM:SYS.MAP

= Roadmap to source code

e Microfiche
= Source code listings

- Use index card to locate source code modules

e Source kit
= Source code files
- Requires separate license

- Organized by system component

{COMPONENT]
{.cOM] [.LIS] {.08J] [.SRC]
COMMAND EMPTY ON EMPTY ON SOURCE
PROCEDURES SOURCE KIT SOURCE KIT CODE

TK9187
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System Programming Tools

e Program Development Tools

Powerful instruction set

System routines

System

System

macros

symbols

e Debugging Tools

- System Dump Analyzer (SDA)

DELTA debugger

PATCH utility

Console command language

MONITOR

e Programming Aids

System
System
System

System

map
symbol table
macro library

examples directory

1-11
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Frequently Used Instructions

Queue Instructions

INSQUE 1Insert entry in queue
REMQUE Remove entry from queue

Procedure Call and Return
Instructions

CHMx Change mode

REI Return from exception
or interrupt ‘

CALLx Call procedure

RET Return from procedure

Subroutine Call and Return

Instructions
JsB Jump to subroutine
BSB Branch to subroutine
RSB Return from subroutine

Privileged Processor Register
Control Instructions

SVPCTX Save process context

LDPCTX Load process context

MTPR Move to processor
register

MF PR Move from processor
register

Address Manip. Instructions

- - -p o

MOVAx
PUSHAX

Move address-
Push address on stack

General Register Manipulation
Instructions

L - - - -

PUSHL Push longword
PUSHR Push register(s)
POPR Pop register(s)

" MOVPSL Move from PSL
BISPSW Set bit(s) in PSW
BICPSW Clear bit(s) in PSW

Unconditional Branch and Jump

Instructions
BRx Branch
JMP Jump

Loop and Case Instructions

ACBx Add, compare, and
branch

ACOBLEQ Add one and branch
if LEQ

AOBLSS Add one and branch
if LT

SOBGEQ Subtract one and

branch if GEQ

SOBGTR Subtract one and
branch if GT
CASE Case using operand
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Commonly Used System Macros

e Defined in SYS$LIBRARY:LIB.MLB

Can list/extract macros using LIBRARY command
Must assemble programs with this library -

$ MACRO prbgram+SYS$LIBRARY:LIB/LIBRARY
control macros:

SETIPL [IPL] (default #31)

DSBINT (IPL, DST] (default

L}

.%#31, stack)

ENBINT [SRC] (default stack)

SOFTINT IPL

e Address probing macros:

Arguments are SIZE, ADDRESS,‘DESTINATION, MODE

IFRD
IFNORD
IFWRT

IFNOWRT

e Privilege checking macros:

Arguments are PRIV, DEST, PCBREG

IFPRIV

IFNPRIV

1-13
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e Others:

- ASSUME (Tests assumptions at assembly time)
. = BUG_CHECK (Halts system)

- RPTEVT (Report system event)

- FORKA (Create fork pfocess)
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Commonly Used Definition Macros

e Data Structure Formats ($xyzDEF)
- = S$PCBDEF
- SJIBDEF
- SIRPDEF
= $TQEDEF

- S$PHDDEF

e ‘Constants
- S$IPLDEF
- $SSDEF
- SPRDEF
- SIODEF

- SDYNDEF

e Symbol Definitions
- S$SDEFINI
- SDEF
- S$DEFEND

- S$SVIELD
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Commonly Used System Routines

To access from a program:

JSB G®routine

Must link progrém with system symbol table
$ LINK program,SYS$SYSTEM:SYS°STB/SELBCTIVE

- Must relink program with each major release of VMS
To find inputs/outputs/side effects

= Look in system map for defining module

- Pind module on fiche, read comments, check code

- Examine modules that call routine
Obtaining/Releasing pool space

- EXESALONONPAGED

- EXﬁSALLOnyz

-~ EXESDEANONPAGED

Obtaining/Releasing mutex

- SCHSLOCKR

- SCHSLOCKW .

- SCHSUNLOCK N
Handling event flags

- SCHSCLREF

- SCHSPOSTEF
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e Others

SCHSQAST (queue AST to process)

EXESSNGLEQUOTA (check single quota)

EXESBUFFRQUOTA (check buffered byte count quota)

EXESNAMPID (convert process name to PID)



Listing 1-1:

2)
MEMQRYALEC
v03-001

06AS

51 (14

12 o0F

ES

$1 00000040 8F

12

006G °CE 51

LY )

$2 60¢0°0F

i

56 33

51 GOUO°CF
18

S1 §000°CF
11

52 G000°0F
[ 23

50 031

63108

BE 50

$3 G0C0°CF
$0

01 so

0000°CF 01
0189

Sample System Routine (EXESALONONPAGED) (Page 1
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= DYNAMIC MEWNGRY ALLOCATIGN

ALLBCATE NONPAGED DYNAMIC HMEMGRY

31

ce
ca
13
01
1e
3%
18
(12
10
1]
s

01
12
03
1F
[ 14
10

0s
36
ES8
%€
10

€9
[}

cs
30

173 ]
0049
0gas
0049
6049
0089
00A9
0029
0049
0049
004A9
0049
00A9
00A9
0049y
00aY
6049
(173
0GAY
60A9

(1134

00A9
00a9
00A9
00&C
0GAaC
QoA
oos2
9084
(111}
ecso
00C2
00Cs
L1147
[:1-14]
[:1-14 ]
00CE
[ 144
G004
0606
0008
6000
60€2
00E4
0GEY
(.11} ]
90€£s
(114
QOES
00F3
00Fe
soFY
oore
0101
0102
0102
0107

326
327
328
329
330
331
332
333
334
338
336
337
338
339
340
361
342
343
364
345
346
367
368
349
350
351
352
353
354
3ss
356
357
3s8
359
380
361
362
363
364
365
366
367
169
389
370
371
372
373
374
378
376
317
378
379
3s0
k133
382

-$BTTL

*

INPUTS:

ouUTPUTS:

@0 86 66 45 00 40 €0 0 40 60 6 €0 <o +0 26 96 F 6 a8 00

27=-APR=1982 0313402069
26=-APR=-1982 152467226

ALLOCATE NONPAGED DYNANIC
EXESALONONPAGED < ALLOCATE NONPRGED OYNAWIC

of

YiX-1i Nacro V03-00 Pag
«DBB0SCSYSo SRCINENORYALC MARSY

MENGRY

RERGRY

THIS ROUTINE IS CALLED YO ALLOCATE 4 BLGCK GF XNERORY FROM THE NGNPAGED POCL.
IF THE BLOCK IS TME SANME SIZE AS AN I/Q PACKET, AN ATTEMPT IS RADE TO ALLO-
CATE IT FRON TME LOGRASIDE LIST.

Rl = STZE GF BLOCK REQUIRED IN BYTVES.

RC = LOW AIT CLEAR IF MENORY IS NOT AVAILASLE.
®G = LOW BIT SET IF NENGRY ALLOCATED WEITHS

Ri = SIZE OF ALLOCATED BLGCK.
RZ = ADODRESS 0F ALLOCATED S8LOCK.

$8A0 ALLOCATIGN REQUEST
SALLOCATE NONPAGED MERGRY
$ROUKD SIZE UP TO NEXT SGUNORY
STRUNCATE SIZE BACK TG NULTIPLE
$IF EQL SAD ALLOCATION REQUEST

SCIRPIC_LENGTHOMASKICCACCNASKIDRY $STIE GREATER THAN IRP ?

ENASL LSS
2008:  smw 208
EXESALONONPAGED
ADDL SNASK R1
s1icL EMASK R
BEQL 2008
cue
8LSSU  LRP
crey 21, WATOCIGL_IRPNIN
BLSSU  SRP
RENGUE 3MATOCSGL_IRPEL .22
avs LISTCNR
novL €SSS_NORNAL RS
£S8
Leee crey WATOCSGL_LRPNIN,RL
SCTRYU  vaR
creL WATOCSGL_LRPSIZE,RL
SLSSU  vaw :
RENQUE  IUSIOCSGL_LRPFL,R2
8Ys LISTCHR
nave #SSS_NORNAL,R0
(11}
LISTCNRS
sS8v EXESEXTENDOPOOL
BL8S RG,EXESALONONPAGED
vaR: MOYAS  WeEXESGL_NONPAGED,R3
0SEINT  (R3)e
ssas EXESALLOCATE
ENBINT
sL8C RG s EXTENOCHK
zs8
EXTENDCHK:
sISL 01 WARNGSGL_NPAGNEXT
sssw EXESEXTENDPOOL

3IF LSSU, YES

+IS THE BLOCK TOG SMALL?

$Y8So TRY SKALL PACKETS

IRERGVE EIRST PACKET PRG® LOOK ASIDE L
$IF ¥S EXPTY LIST

$SET SUCCESSFUL CONPLETION

$STZE LESS THAM LRP RINIRUNR ?

IIF GTRU, YES

$SIZE GREATER THAN LRP ?

$IF LSSU, YES

SRENGVE FIRST PACEKT FRON LRP LIST
IIF VSe ERPTY LIS

SATTENPY TG EXTENC POOL

SRETRY LISTS IF SONETHMING EXTENOED
SCET ADDRESS OF NOMPAGED NEMQRY LISTHME
SOTSABLE INTERRUPTS

SALLOCATE 8LOCK

SENASLE INTERRUPTS

S8R IF FAILURE

3

SCHECK FOR POOL EXTENSION
SSET PLAG FOR EXTENSION
SATTENPY TO EXTEND POCL



WRITING PRIVILEGED CODE

Listing 1-1: Sample System Routine (EXESALONONPAGED) (Page 2 of
2)

ORYALC - DYNANIC WMEMORY ALLOCATION 2T7-APR=1962 01340209 VAX-11 Macre V03-00 Page 10
=001 ALLOCATE NONPAGED OYNANIC WENODRY 24=APR=1982 152467326 _DBBOICSYS.SRCINENORYALC. NARST €1
- s S0 g¢ 010A 383 SL8S RO, EXESALONGNP AGED SAND REPEAT ALLOCATIOM ATTERPY
0s 0100 384 131} . H
a108 3858
0000 “°CF 1 81 010¢ 386 SRP3 (4,148 R1,W~I0CSCL_SRPSIZE SCHMECK FOR FIT IN SWALL PACKETS
09 1A 0113 387 sCTRY VAR SRUST USE VARIASLE POOL
0118 388 4 18 R1,¥*IOCSCL_SRPRIN SCHECE FOR LOMER BQUND
011s 389 ¢ sLSsSu var SMUST USE VARIASLE PaOL
$2 LILE g1 oF 0118 390 RENQUE JUATOCSGCL_SRPFL,R2 IRENQYE FIRST PACEKT FROM SRP LIST
44 10 0112 n 8sys LISTCNK 3IF ¥S, ERMPTY LIST
50 01 00 o11cC 32 noveL ESSS_NORNAL, RO H
@s o11F 393 rSs H
0120 3%



WRITING PRIVILEGED CODE

Commonly Referenced System Symbols

e Many symbols defined in modules SYSCOMMON and SYSPARAM

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

e Precede symbol names in program with G°

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

EXESGL_SITESPEC Can be used for any purpose you choose
EXESGL_ABSTIM System absolute time, in seconds
EXBSGQ_SYSTIME System absolute time, in nanoseconds

EXESGL_NONPAGED+4 Address of first free block of nonpaged pool

EXESGL_PAGED Address of first free block of paged pool
EXESGL_SCB Virtual address of system control block
EXESGL_TQFL Forward link to timer gueue elements

Control region (Pl space) locations (CTLS...)

CTLSGL_PHD Base of window to process header

I/0 data base symbols (IOCS...)

IOCSGL_IRPBL Backward link to last used I/O request packet

IOCSGL_MUTEX I/0 data base mutex

Memory management symbols (MMGS...)
MMGSGL_SBR System page table base register

MMGSGL_SPTBASE Base address of system page table (virtual)
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Scheduler data base symbols (SCHS...f

SCHSGB_PRI Software priority of CURRENT process
SCHSGL_CURPCB CURRENT process PCB address

SCHSGL_PCBVEC Base of address of PCB vector table
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Commonly Used System Programming Techniques

e 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 cquld.bé invoked by TQE
a' 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

e Write program that gets mapped into a process's address space
- Alternatives to VMS supplied components (for example):
e Command language interpreter (Pl space)

e Application migration executive (P¢ space)

e Write program that runs as separate process

- For example, symbionts

1-22
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Considerations in Writing System Programs

e Addressing region implications
. = Process or system wide access
- Speed (S@ address translation faster)

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

e 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

e VMS features having access mode implications
- Logical names
- I/0 channels
- Mailboxes
- Pages of memory
e Data structures

e 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)
- Write code that is re-entrant
Write code that is position independent

Check appropriate assumptions about user

- Privileges
= Quotas

- Access to buffené

G

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=g
-~ Most system services raise and lower IPL (back to @)

e REI to higher IPL will cause reserved operand
exception :

Use $service macros, not CALLx G EXESservice

e Services that place a process in wait state make
assumptions about state of stack (and 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

- P@, 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
e Code will still be executed periodically
& No process overhead involved

® Independént of CURRENT process

TQE

——EXESGL_SITESPEC:: .
CODE PC
BLOCK
REPEAT
REQUEST]
DELTA
TIME
TKR3188
e STOPTQE

- Removes TQE from gqueue
- Deallocates TQE and code block

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

KETQE == Inserts TQE into timer gueue 14=RAY=1982 16228232 VAX~-11 Racro V03-00 Page 1
3 27=NAR=1982 16350253 VORKSCNUIZINIEKS.SYSPRG.PRIVCODEINACY)
0000 1 «TITLE RAKETQE — Insects TQE inte timer queue
- 8000 2 +IDENT svols

8000 3 jee
46a0 43
8000 S ¢ ASSTRACT:

. 8000 63
8000 73 This program places 3 segment of code inte nonpaged peel,
9000 s 3 and then establishes 3 TQE shich invokes that routine
QQ00 L every tenth ¢f a second.
9000 10 3
0000 11 3 SIDE EFPECTS:
(.01 ] 12 3
8600 13 ¢ Nen=paged pool iz used te held the TJE, and the cede that
(111} 14 3 oxacutes.
9600 18 3
0000 16 3 PROGRANNER:
0000 17
0000 18 3 Vik Nuiznieks 15-NAY=-1980
9040 19 3
0000 20 o=
090090 21 3
9000 22 3 External symbels
8000 23 SIPLODES $ IPL definitions
Q00 24 $STQEDEF 3 TQE definitions
0g00 28 3
(111 26 3 Local symbols

0000000C 0000 2T MEAQER = 12
gogocars 0000 28 DYN_C_NY_TYPE = 120

size of header
sy bdlock type

o o0

6000 29
8300 20 Lescal storage
00000000 31 +PSECT NONSHARED_OATA PIC, NOEXE, LONG
000r4240 (CO0O 32 DELTAZ .LONG 100008100 ? delta revest time
00800000 0004 33 +LONG ] $ of .1 seconds
god0s 386 ¢ .
soos 3% ¢ This is the code that executes every .l seconds in response to
G008 36 the TQE., The timer interrupt service routine transfers control
[11.1] 37 3 to the code eith a JSB8 instruction at IPLS_TIMER (7)., Note that
0008 s 3 the cude sust bde PIC (pesition independent) since it is being COPIED
(1.1.1 ] 3¢ to the system buffer (and executes at arbitrary systos addresses).
go0s 40. ¢
000s 41 COPY_START: 3 start of code to be
Qcos 62 ¢ copied into pool
0000000F FE g6 0008 43 INCL JUPOATE ¢ This is shere the
(3.1.13 LYY . 3 routine could deo
000k 4% ¢ useful sork
0s o00E 46 RSS $ return control to
0Qas 47 3 timer interrupt
000rF 48 3 service routine
00000000 000F 49 UPDATE: LLONG ] ¢ 9ill held address of
0013 S0 : location to be incremented
00000008 0013 51 COPY_LSEN = , = COPY_STARY s size of copied code
0013 s2 3
9013 $3 3 Program entry oeint
0013 S& 3
00000000 5s «PSECY CODOE PICe SHR, NOMRTY
geoe 0000 56 START: ,uGRO [] ? null entry mask
60602 57 SCMRKRNL_S ROUTIN=1OS : enter kernel aode



RAKETQE

vol

62

WRITING PRIVILEGED CODE

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

060660000 °CF
es
E].] 68006060 °8¢F

s1 17

00000000°GF

8% S0
se 0060 SF

060G000F “EF $2
82

82 s1
82 18 3F

52
60000008 €8 [1.]

000000008 °CF
13 50
H1] 11

S0 (14
000000080°GF

es

003€C

-}
i3
-]
[ 1

oe

“1s

ES
3c
[ 23
06
17c

L1}
k1]

oo
23

16
oo

€2
16

6011
6012
6012
0014
(-1 39
0034
601C
0023
0024
002¢
0024
0024
0024
00624
0024
6624
8624
0024
0024
0626
0024
00246
0024
6024
8024
0e27
8624
geso
0030
0030
0030
0030
0633
0036
003s
003¢C
0643
0045
0045
00e8
(1114
06eC
004E
0056
0056
0056
0056
0656
00sé
00Ssé6
0056
0056
00scC
oose
0062
0062
0065

111
112
113
114

- Ingserts TAE into timer queve .

1082

4 08 56 SN °8 0t S5 0 €0 B GO S0 G4 “¢ 98 @ OO

©s oo o0 ae

2082

s oo @4 90 o0 00 we

16=MAV-1982 162283532 VAX-11 Nacre V03-00
27=NAR=-1982 316350553 KORKSCNUIINIERS.SYSPRG.PRIVC

REY ¢ 211 dome

o¥ORG ARCR2Z RIG R4, RS> 3 save rogisters used
-ENABL LSB : enable local symbol bleck
TSTL GCoEXESGL_SITESPEC 3 Lf in vser orror

SEQLY 158

nove 8SSS_IVYNCOE, R0

RET

Aliccate pool to hold code. Code must de placed in systes
space so that it can execute in ANY precess centext. NEADER extrs
dbytes will be alloca2ted for 2 header (since the code block may
1ster be deleted by running progras STOPYRE). The progras sill
use the first sord in the third longserd to store the size of
the block, Nermally the systes uses the first twe longeerds
for fersard and backsard linkse IR this case, the firse
lenguerd sill b¢ incremented cach time the routine specified

by the YQE executes. The second lengeord sill net be used.
Nete that IPL is raised to IPLS_ASTOEL befare the block of poel
is allocatede This is dome se that the process can net be
deleted whilec ik has the sddress of the block in 3 register
Cand ne sther recerd of the bBlack (s maintained elseshere in
the system)de

ngvey SCOPY_LENCHEADER RL § size of peol needed
SETIPL SIPLS_ASTOEL : se process not deleted
Jss G EXESALONGNPAGED ¢ sllocate posl

The adbove routine destroys RO=R3, and returns in R2 the
address of the allocated block of peal.

sL8S R0, 20$ preceed £f ne orror

SETIPL 0 leser IPL Befure exiting
MOVIML 8SS$S_INSENEN RO indicato error
RET roturn error code

ROVL RZ,UPOATE
CLRG (R2)e

save sddress of bdlock
cleer lecation te bde upd
point RZ te 3rd longwmerd
f411 in size fleld

1111 in type field and
peint R2 to start of cod
save 3ddress of code
copy code to buffer

NOTE == RO=RS altered

ngvw R1,CR2)*
MOVISM SOYN_C_RY_TYPE,(R2)e

susHL  R2
MOVC3  #COPY_LEN,COPY_START,(R2)

@0 @0 ¢0 e w6 80 05 ©0 00 ca 00 ab @8

Allocate & TQE. lNete that the routine allocates the TUE at
IPLS_STNCH, but roturns control at IPLS_ASTDEL (so precess
cannot be doleted before it can deallocste poel used for TQE).
The routine destroys RO=Ré, and returns the address of the TQE
block in R2.

Jse CAEXESALLOCTQE
sLss RGo408
ROVL (122791 ]

allocate TQE bdlock
continue 1if no error
else, get code address
and clean up stsck
account for header
deallocate code block

sysL SHEAQER,RO
Jss G EXESOEANONPAGED



WRITING PRIVILEGED CODE

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

RETQE == Inserts TQE into timer aqueue 14-NAT=1982 16228332 VYAX=11 MNacre Y03-00 Page 3
1 . 27=-MAR=1982 162350253 VORKSICNUIZINIEXS.SYSPRC.PRIVCODEINACL)
50 80600 °8F 3C 0068 118 NOYZINL OSSS_NOSLOT,RO : return eorrer ceode
- _ 33 11 0070 114 1 14 sos : and exit-
0072 117 3§
0072 118 3 Initialize TQE and insert TQE inte queuve (using system routine).
0072 119 The reutine expects the TQE address in RS. It copies the
0072 120 3 due time into the TQE, and inserts the TQE in the queve at
00672 121 ¢ the apprepriate peint. Since the current time is passed
0072 122 ¢ Cin RO and R1) as the due time, the TQE should be placed
6072 123 3 at the Read of the qusues and delivered after the next
0072 124 ¢ tiner interrupt.
0072 125 3 .
0072 126 3 The address of the TQE is also stored in a global lecation
0072 127 ir the executive reserved for site-specific -usec
0072 129 ¢
GG A2 [} 90 0072 129 40s: nove STQESC_SSREPT,TQESS_RATYPE(R2) : indiczte system sub.
8076 130 ¢ and repest request
20 A2 00060000 “EF 70 007e 131 nove OELTA, TQESQ _DELTA(R2) ? set repeat time~.l1 sec
ec A2 sE 00 007€ 132 ngvL CSPYe, TQESL _FPC(R2) 3 starting address of code?
0082 133 $ also cleans up stack
80000000°G* s2 00 0082 136 ngve R2,C2EXEICL_SITESPEC 3 ssve TQE address for
0089 135 3 progrem that. wilil
(1.} 1) 134 : cancel TQE request
(11 1] 137 ASSUNE IPLS_SYNCH E£Q IPLS_TINER
0089 138 LOCK_START:
9089 139
0089 140 SETIPL SYNCH 3 accessing system data bhase
se 00000000°GF 19 0090 141 nove CAEXESGQ_SYSTIME, RO : get current abs. time
ss $2 e 0097 142 nave R2,RS t copy TQE address for
00000000°G*® 16 009 143 Jss CAEXESINSTING $ queuing routine
0 0000 3¢ 3C 00a0 144 uOvZuNL 0SSS_NORMAL,20 : set success status
[L-7}] 145 S0 SETIPL 0O $ lower IPL
G4 00As 146 RETY : all done
00A9 147 .0Sast LSS : disable local symbol blaock
0049 148
00a9 149 3 8y placing the SYNCH label aftser the csde that must execute
00A9 150 ¢ at IPLS_STYTNCH, the page sith the SETIPL SYNCM instruction and
00A9 151 ¢ the page with the SYNCH label 3re guarsnteed to be in the
8049 152 ¢ process”’s sorking set. Since the code sill nat span more
00A9 183 3 than 2 pages, there is no way to have a2 page fault abeve IPL 2,
0049 154 sven though the pages have not dDeen locked into the serking
00a9 158 @ set (sith the SLRYSET systom servics).

00A9 156 3
40000087 00A9 157 SYNCHS LLONG IPLS_STHCNH
00ao 158 LOCX_ENDS

0040 159 ASSUNE LOCK_ENO-LOCK_START LE 512
00A0 160
00a0 161 +END START



EXSUBROUT

v03~0012

s3

18

s2

1c

s

WRITING PRIVILEGED CODE

Listing 1-3: EXESINSTIMQ (from module EXSUBROUT)

AS 50
80G0°CF
s2 53
66 A2
52 53
o€

A2 $i
£1

06

82 50
€9

[13 65

- EXECUTIVE SUPPORT SUSROUTINES

INSERTY ENTRY IN

0078
0076
8076
0076
0076
0076
(1241
0076
0076
007e
0076
g07é
6076
0076
0076
0676
0076
0674
0076
60676
6076
o776
gete
00Ge
0060
0600
0004
0009
(1114
o010
0013
oc1s
0019
0018
0010
e021
0023
2026

313
314
3s
316
nr
318
s
320
321
322
323
324
328
326
327
328
329
3¢
331
332
333
3346
338

336

337
338
339
340
361
342
343
344
343
346
347
348
349
356

27<APR-1982 01221301 VYAX-11 Nacre V03-00 Pag

TIME OEPENOENT SCHEDULER 24=-APR<-1982 152646344 _DBS0:CSYS. SRCIEXSUBROUT MARSL

oSBTTL INSERT ENTRY IN TINE DEPEMGENT SCHEDULER QUEUE
e .
3 EXESINSTING ~ INSERY ENTRY IN TIRE CEPENOENT SCHEDULER QUEUE
H
¢ TMIS ROUTINE IS CALLED YO INSERY AN ENTRY IN THE TINE OEPENOENT SCMEDULER
¢ QUEUE. THME ENTRY IS THREADED INTG THE QUEUYE ACCGROING TG XITS DUE TIRE,
3 THE QUEYE IS ORDERED SUCH TMAT THE ROST IMMINENT ENTRIES ARE AT THE EROKY
$ OF THE QuUEUE.
H
: INPUTSS
B
H R0 = LOW QROER PART OF EXPIRATION TINE.
H R = HIGH OQROER PART OF EXPIRATION TIRE.
3 RS = ADORESS QF ENTRY TO INSERT IN TIRE QUEUE.
H
H IPL RUST SE IPLS_TINER,
H
3 ouUTPUTS:
S SPECIPIED ENTRY IS INSERTVED INTO THE TINE OEPENDENT SCNEDﬁk!R QUEUE
H ACCORBING TO ITS DUE TINE. .
. «PSECT
EXESINSTING2: SINSERT ENTRY IN TINE QUEUE
»avae RO, TQESQ_TINEL(RS) SSET ABSOLUTE OUE TINE
RGVAL VAEXESGL_TQFL,23 $GET AGORESS OF TINE QUEUE LISTNEAD
nove R3¢ R2 $COPY ADDRESS GF TINE QUEUE LISTHEAD
1082 nave TQESL_TABLCR2),R2 SCET ADDRESS GOF NEXT ENTRY

(3,148 R3 R2 SEND CF QUEUE?

BEQL 208 $IF EQL vES

cuey R1, TQESQ_TINE+4CR2) SCORPARE NIGCH GRGER PARTS OF TINE
sLSSU 10s 3IF LSSU NEW ENTRY NORE IRNINENT
SCTRY 20% $IF GTRYU NEW ENTRY LESS IRMINENT
(4.1 48 RO, TQESQ_TINECR2) SCONPARE LOW ORUER PARY GF TINE
B8LSSU 108 SIF LSSU NEW ENTRY RORE INWNINENT

2082 INSQUE TQESL_TOPL(RS),TQESL_TQPLIR2Z) (INMSERT NEW ENTRY IN TINE QUEUE
H

S8

1-3¢9



. 26

AF
re

(%1
b 1]

46

12
[1.4

53

20
53

20

10
8E
2E

59

(1
o5

SE
6C

20

[13

53

49
S&

89
S8

L3
13
s

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

== Removes TQE from tiner queue

Qooo000C
00080003

0000
60G0
0000
0000
9060
9000
0000
00090
8960
o000
0000
0000
8000
00006
6600
goga
0000
0000
8000
0000
80040
a000
9600
0000
0006
0006
0000
(11 1]
0000
0009

00000000

go0c0L22°
00000140°

0000
00000012°01080000°
46 HE 41 40 40
00000016°
00Cc00ea”
GQ0Q001E"
00000020°

20 46575 &C &1 Sé6
49 53 SF 4C 47 24
4C S8 21 20 30 20

20 65 TS 6C 41 S4
21 20 3C 20 &4 &C

00000000
00000023
00000068°
00C0C0BE

$1 S4 45
61 &8 26
T2 20 &€

48 &1 40
60 61 T2
45 45 &2
00000021

0000
0004
gsaas
o00A
co1is
9010
0021
oo2s
ae29
0020
0039
(1131

0048

0049
00S7
(L} 14
Q0SF
0063
0067
09068
1314
008se
0094
00rs
QO0AF
00AF

WRITING PRIVILEGED CODE

WD NN RN

41

43
LYy
45
46

.8
49

se
51

«TITLE
<IDENT /val/
*®
ABSTARCT:

contain the TCE routine.

SIDE EFPECTS:

PROGRARNER:

Vik Wuiznieks 15=NAY-1980

8 @6 @8 00 00 2 50 w0 45 o3 0 00 4 o o0 0 €6 O @8 o0
]

External symbols
$TIPLDER
$STOEDEF

. oo

Lescal symbels
WEADER = 12
LOOP_CNT = 3

*
H Local storage
+PSECT NMONSNARED _DATA PIC,
LRWSEYT: ,AD0ORESS STARY_LOCX
: +ADORESS ENO_LOCK
TTCHANS .NORO ¢
TS «ASCID /STYSSCOMmANG/
cTR: <L ONG STR_END - STRING
+AQURESS STRING
CTR1: +«LONG STRY_ENG - STR
+ADORESS ST
STRS «ASCII s®value in EXESGL_SITESPEC = (XLs
STRY_END:
STRING: .ASCII sValue in field =
STR_ENO:
EAQLEN: .LONG
ure +LONG 3s
+ADORESS BUSE
SUEE: -3LK8 3s
BAD_MESSAGE:
+ASCIZ

3AD_SIZE s . - SAD_MESSAGE

1-31

1XLs

14=MAV=-1982 16328243 VAX-11 Macro Y03-00
27=MAR-1982 16330336

Page 1

WORKICMUIZNTERS.SYSPRG.PRIVCODEIST(CL)

Non=paged peel is returned to the system.

.o o

NOEXE, LONG

H
H
H
:
3

.

/RAKETQE program has not been run./ ¢

STOPTCE -~ Removes TQE from timer queue

This progras displays the contents of the location being updated
by the routine specified in a TOE (thriced.
TQE€ request, and deallocates the block of pool being used te

It then cancels the

IPL definitions
TQE definitions

header size for code bdlock
loep counter

starting address

ending address

TT channel

descriptor for terninal

$EAD control string
descriptor

$FAC contrel string
descriptor

converts to hexasdecimal

converts to hexasdecimal

$FAQ output length
Sutput string desc.

Actual output string
used in case MAKETQE
not yet run



STOPTQE
Vo1

WRITING PRIVILEGED CODE
Li;ting 1-4: STOPTQE Example (Page 2 of 2)

YAX-11 Racro Y03-00
YORKSCMUIZINIERS.SYSPRGL PRIYC

14=NAY=1982 16228243
27-nAR=1982 16230234

-= Romoves TQE from timer queve

0GaE 52 ¢ Entry peint fer routire
00080000 $3 oPSECT COOE PIC, SHR, NOURT
- 6606 o0c00 S4 STARTS .wGRD (] ? rull entry mask
go62 s SCugRNL._S ROUTIN=10% : enter kernel modo
6013 $6 3 Note that mest ef he werk being done in kernel mode by this
[1-391 $T 3 oxample really could be dene in user mode. There iz not much
0011 s8¢ Reed te enter kernel smode beferco label START_LOCK.
g6 0011 $9 RET $ all dene
6G7C 0012 60 1682 +¥WORD AHCRZ,RI R4, RS RED> 2 save registers used
8014 (13 SLKWSET_S INACR=LKUSEY 3 lock pages in sorking sedl
e1 so g8 0025 &2 LSS RO,1S5% ;! proceed on succoss
04 0028 63 RET : step on error
0029 64 1582 SASSIGN_S DEVNANSTT ,CHANSTTCNAN : get channel to terminal
. 39 s¢ €9 003€ (3] 8L8C R0,2S5$ ¢ exit on error
52 00060000°GF 06 00641 66 2082 nOovL CAEXESGL_SITESPEC,R2 ¢ get TQE address
G668 [24 $ Lf negative, system adder«
37 19 0048 (13 118 %1 30s 3 stop 1¢ not negetive
0042 &9 SOUTPUT CHAKSTTCHANLENGCTHESBAD SIZE,SUSFER®IAD _MESSAGE
00&F 10 SOASSEN_S CMANSTTCKAN ¢ deassign terminsl channel
94 0078 7" RET $ all done
0003 31 007¢ 72 258 SRY ERRCR ¢ selve B8LBC dyte displaces
sé eC a2 00 0301 73 3082 novey TQESL_FPCCR2I:R6 : got code »ddross
Se ec C2 0085 T4 susL2 SNEADER,R¢ 3 peint te uvodate location
56 03 %A 0038 kg ] nQVZSL SLGOP_CNT R4 $ set loop count
(111} T8 SPAG.S CTRSTR=CTRI OUTLENSAGLEN,~ s forwmat EXESGL_SITESPEC
L1 1] T GUTBUE=0UT ,PLeR2 s for debugging
0s 50 E9 00As T8 LacC ®G,258 3 tost for errors
0049 19 SOUTPUT CHANSTTCHANGLENGTHuEAGLEN (BUFFERBUFE ; print value
A9 S¢ E9 0002 L1} (18 14 RO, 28$ ¢ test for errors
g00s 81 4083 SFRG_S CTRSTRSCTR,OUTLEN=EADLEN,~ ¢ format counier which
080S 82 QUTBUF=0UT,Pis(RS4) $ changes svery .l seconds
§8 S0 €9 00F9 83 sL8C RO, 258 3 check for error
00F3 (1) SCUTPUT CHANBTTCMANGLENGTMaSACLEN, BUFFERSSUFEE : display counter
3s so €9 011¢C 8s SL8C ROL,ERRGR : check for error
33 sS4 ES 011F 36 SOSGETR Re 408 ¢ loop » few times
0122 $7 START_LOCKRS ? code sust beo locked in
0122 (1] ? sorking set se no page
0122 89 $ faults above IPL 2
6122 L 1] SETIPL SIPLS_SYNCK : raise IPL to synch
se 62 08 0125 ” REMQUE (R2),R0 : remeve TQE from queue
00000000 °GF 16 0128 2 Js8 G EXESOEANONPAGED : deallocate TQE
so 56 gG 012¢ 9 navL Ré6,RQ : get address of code bloc)
80000000°GF 16 0131 L1 Jss G EXESOEANONPAGED : deallocate code block
000000CO0°GF 0s 0137 5 CLRL G EXESIGL_SITESPEC : clean—-up location 30 thi
0130 96 : program cannot be rerun
0130 " 3 until NAKETQE rerun
0130 L1} SETIPL 80 ¢ enadble interrupts
0340 99 ENO_LOCK: : end of locked down code
0140 160 SOASSEN_S CHANSTTCHAN ¢ deassign terminal channe
so 6000 °8F 3C 0146 101 NGVIWL #SSS_NORMAL (RO 3 returr success status
6&e 0153 102 RET $ all done
56 S0 g0 01354 103 ERRQR: MQVL RO RS : save exit status code
0187 104 SOASSGN_S CHANSTTCHAN ¢ deassign terminal channe
50 s 08 0165 168 ngvL REo RO : restore exit status code
06 0168 106 RET ¢ all dene
0169 107 <END STARY



100
200
300
400
500
600
100
00
900

1000
1100
1200
1300
1400
1500
1800
1700
1800
1900
2000
2100
2200
2300
2400

- 2300

2600

WRITING PRIVILEGED CODE

Listing 1-5: MAKETQE.COM

MAKETQE.CON

This command procedure assesbles and links the files
needed for the example that duilds a TQE.

The debugger is i{ncluded as well.
SET VERIFY
MAC/LIST/ENABLE=DEG MARETGE » SYSSLISRARTY:LIB/LIY
LINK/MAP/FULL/DERBUG MARETQS, SYSSSYSTEMISYS.STA/SELECTIVE

MAC/LIST STOPTQE < SYSSLIBRARY:LIB/LIS
LINK/MAP/FULL STOPTQE, SYSSSYSTEMISTS.STB/SELECTIVE

R N N NN NN X
- e -

st The TQEDEF.08J file can be useful shen debugging eith
st SCA, since it can be rFerad in, and used to FSORNAT the
1} TQE blocke

s
$ MAC TQEDEP o SYSSLIBRARYILIB/LIB

] Prepare for runaning/debugging the programs

s
[
$ SET PROCESS/PRIVa(CMRRNL)
$ OEFINE LIBSOEBUG OELTA
s
[}

SET NOVERLISY

SAMPLE RUN

SET PROCESS/PRIV=(CMKRNL)

1]
]
$ RUN/NGDEBUG MAKETQE
s

RUN/NODEBUG MAKETGE
ZSTSTEN-F-IURGDEs invalid sode for reauested function

-

1

% RUN/NODEBUG STOPTQE

Velue in EXESGL.SITESPEC = 80112FE0
Value in field = 00000009

Velue in field = 0000000C

Velue in field » 000000DE

4 RUN/NODEBUG STOPTRE

MAKETQE rresran has not been run.

s
4 RUN/NODEBUG MAKETQE
$

4 RUN/NOGDEBUG STCPTQE

Value in EXESGL_SITESPEC = 80110760
Value in field = 00000047

Value in field = 00000049

Value in field = 0000004C

M :



WRITING PRIVILEGED CODE

SDA Command Summary

Command Function

COPRY file Copies the dump file

DEFINE sym = exp Defines symbols and their values
EVALUATE exp Performs computations

EXAMINE loc[:loc] Examines memory locations

loc(;len]
/P@ /Pl /SYSTEM /ALL /INSTRUCTION

EXIT Exits from the display or from SDA
FORMAT . Formats data blocks

/TYPE=block

HELP Prints help files

READ file Copies object module symbols
REPEAT or <ESC> Repeats the last command

SET OUTPUT file - Directs output to file

SET PROCESS name Sets process context to specific process
/INDEX=nn /SYSTEM

SHOW CRASH Displays crash information

SHOW DEVICE devnam Displays I/0 data base structures
SHOW PAGE TABLE Displays system page table

/GLOBAL 7/SYSTEM /ALL

SHOW PFN DATA Displays the PFN data base

/FREE /MODIFIED /BAD

/SYSTEM /ALL

SHOW POOL Displays dynamic memory

/IRP /NONPAGED /PAGED

/SUMMARY /ALL

SHOW PROCESS name Displays specific process information
/INDEX=nn /SYSTEM

other qualifiers ’

SHOW STACK Displays process/interrupt stacks
/INTERRUPT /KERNEL

/EXECUTIVE /USER

/SUPERVISOR /ALL

SHOW SUMMARY Displays a summary of all processes
SHOW SYMBOL symbol Displays the symbol table

/ALL '

Operators + - * / @ (shift)



WRITING PRIVILEGED CODE

Symbols . - Current location
G 80000a0A0 (hex)
H 7FFEAQ@@@ (hex)
- Rg-R11 General registers
Ap Argument pointer
FP Frame pointer

KSpP, ESP, SSP, USP Stack pointers
PxBR, PxLR Base/Length registers
PC Program counter

PSL Processor status longword



WRITING PRIVILEGED CODE

Debugger Comparison

e Symbolic Debugger used only for user modé code
. _XDELTA/DELTA used for any access mode code

- Same command syntax

- No visible prompt

- Non-symbolic

- Only error message is EH?

XDELTA DELTA

Debug operating system Debug user images
or device drivers

Used only at console Used from any terminal

Can debug code at any Can only debug code at IPL=g
IPL .

Must be specifically Assembled (compiled) and linked
requested on boot with image

Included at run time using
SDEFINE LIBSDEBUG DELTA



WRITING PRIVILEGED CODE

Using PATCH

e When to use PATCH

~ On executable or shareable image files

~ Source program not available

- Takes too long to reassemble and relink large application
e 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

e From command procedure

¢ Outputs from PATCH
- Journal file, containing a record of PATCH session
- Updated image file, if issue UPDATE command

- Command procedure containing PATCHB commands used, if issue
CREATE command

e General PATCH use
1. Invoke PATCH ($ PATCH)
2. SET ECO level (recommended)
3. 1Issue PATCH commands to change image file
4. Apply patches with UPDATE command

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

INTRODUCTION

VAX/VMS provides a set of more than 1A@ system services and RMS
services, implemented as procedures, for non-privileged users to
perform privileged functions. 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 system. 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 the discussion, many of the 1issues and technigues

described in the previous module related to system programming
will be applied to specific examples.

2-3



WRITING A USER-WRITTEN SYSTEM SERVICE
OBJECTIVES

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

e Modify the system-supplied dispatcher to include a
- user-written system service. :

e Write a user-written system service.

e Write a T-BIT dispatcher.

RESOURCES

VAX/VMS Real-Time User's Guide
VAX-11 Linker Reference.Manual

USs* files in SYSSEXAMPLES:



WRITING A USER-WRITTEN SYSTEM SERVICE

Components of User-Written System Services

Provided in SYSSEXAMPLES:USSDISP.MAR
Transfer vector (system-supplied)

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

e Allows revision of system service without relinkinc

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., sSysten

version number)
- Used by image activator to connect system service to
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
e Unable to generate PIC code

Rundown routine (user-supplied, optional)

- Entered in kernel mode with JSB



WRITING A USER-WRITTEN SYSTEM SERVICE

Review of User-Written System Service Dispatching

PO P1 SYSTEM SPACE
SPACE SPACE
USER PROGRAM s Jss -
: RS8 e
e CHANGE MODE
CALLx ‘ DISPATCHER
. =91 EXESCMODxxxx::
’ ’
] 1) BUILD CALL FRAME
° 2) CHECK ARGUMENT
(1] LIST
° e ENTRY l ’ CASEW
CHMx e ) A
RET <o .
. .
* | o OFFSETS
* —_—] .
CAS —— e
o P
® Jss
® PROCESS ILLEGAL
e EFFECTS CHANGE MODE CODES
g ®
— L4 [ 2
[ ] .
RSB
T ENTRY ] COMMON EXIT PATH
. SRVEXIT:
[ )
®
RET : o .
* ' REI

TR-9166

e Mulitple dispatchers can be linked to image
e Dispatchers are searched in order linked
e Negative CHMx codes identify user-written system services

e Duplicate CHMx codes allowed, only first occurrence recognized



WRITING A USER-WRITTEN SYSTEM SERVICE

Building a User-Written System Service

e Start with SYSSEXAMPLES:USSDISP.MAR
- - Edit out unneeded portions, such as:
e Executive mode dispatcher
e¢ Example services and their definitions

e Sample rundown routine

- Add DEFINE_SERVICE entry for each new system service
= Add code (if MACRO) for each system service

- Maybe change base value of -1024 for KCODE_BASE (o
ECODE_BASE) to avoid conflicts with other services

e Assembling user-written system service dispatcher file
- Need to include SYSSLIBRARY:LIB/LIB

- System supplied dispatcher has .LIBRARY directive

e Linking user-written system service dispatcher file

-~ Must use /PRCTECT qualifier so all image sections hav
EXEC mode page ownership .

- Create separate clusters for transfer vector
- Do not include run-time library (/NOSYSSHR)
- Usually include system symbol table

- Can edit SYSSEXAMPLES:USSLNK.COM

2-7



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 SYSSSHARE directory

- INSTALL file /SHARE/PROTECT from SYSSSHARE directory



SER_SYS_LISP
62-0060

WRITING A USER-WRITTEN SYSTEM SERVICE

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

~ Zzawple of user system service dispate 17-MAYV-1982 10211:53 VAX-i1l Racro V03-00

€300
0909
05¢0
0009
0000
6a00
eocg
6a00
9060
cos9
09090
00049
goco
6609
6000
esoo
60660
co0e
0466
0806
80060
(1114
gaoe
ggea
(]34
0060
€063
@000
0000
goo0o
egoo
0069
€a09
8660
@560
60049
90060
@000
8463
0060
0000
0660
0660
0000
0000
0000
0000
0000
6600
0000
8000
90060
0600
0660
0609
8000
0060

-
-3 Y I R IR N

-
Iy

- e e pe
WS weN

27-4PR-1982 0523262349 SYSSSYSROOTICSYSHLP.EXAMP

oTITLE USER_SYS_DISP - Example of user system service dispatche
+IDENT °V02-000°

L CL RSV LR TN BV ERCH RO RS *E:
t ] .

s  COPYRIGHT (ec) 1980

3 97 CIGITAL EQUIPWENT CORPORATION, MAYNARD, NASS.

»

s THIS SOFYWARE IS FURNISHMED UNDER A LICENSE AND mav B8€ USED AND CGPI
® ONLY 1IN ACCORDANCE WITW THE TERNS QOF SUCH LICENSE AND WITW T
s INCLUSION OF TWE ASQVE COPYRIGMY NOTICE. TNRIS SOFTWARE OR ANY OTH
* COPIES THKEREQF ®aY NOT SE PROVIDED OR GTHERWISE MADE AVAILASBLE 7O A
®  (OTYER PERSON, NG TITLE TO AND OWNERSHIP OF TME SOFTWARE IS HERE
% TRANSFERRED.

*

% THE INSORNATION Ik THIS SOFTUARE IS SUBJECT TO CHAMGE WITMOUT NOTI
® ANG SMOULD NMOT 8F CONSTRUED AS A CONNITWNENT 8Y DIGITAL EQUIPME
s CORPORATYION.

®

* OIGITAL ASSUMES NG RESPONSISTLITY POR TME USE OR RELIABILITY OF I
$ SOFTUYARE ON EQUIPPENT WHMICH IS NOT SUPPLIED BY DIGITAL.

E

@8 Se o0 95 05 95 w8 a0 G4 6 S0 ©e 0 08 VO €4 w4 GO SO 3p SO GO SO ©F 6 *4 B3 ©8 0 4 o VO S0 €0 S0 I6 €9 VS OO GG GG TS GO WO 46 s G5 60 4 40 0 e 8 20 €O

E3cility: Sxample of User Written System Services

*e
- Abstrects
This module containg 2rn example dispatchor for user eritten
system services 2l10Rg with sevoral sample services and 3 user
ryndosr oxample. It i3 a emplate intend te serve 3% the stared
seint for implementing 2 privileged sharcable image cowntaining y
' een sorvices. WhoA used 3s 3 tomplatey the definitions and code
for ho sample services should be remeved.
Gverviews

User eritten systee services 2Fe contained in privileged shareab
imagos that arc linked inte user program irsges iR ex2ctly the
spre fashion 23 amy sharceble image. The creatien and installat
of » privilegedo shareadble image iz slightly differert from that
of an ordinary sharesdble inage. These differences arel

1« A vector defining the entry points and providing othe
contrel inforsation to the image activator. This veec
is 8 the lomest address in an image section with the
attributo.

2« The sharcable image is linked sith the /PROUTECT ocotis
that merks 311 of the image sectiont so that they wil
protected and given EXEC mede eenership dy the image
activator.

3o The shareable image NUST be installed /SHARE /PROTECT
oith the INSTALL utility in order for the image activ
to connect the privileged shareable image to the chan
disoatchers.



WRITING A USER-WRITTEN SYSTEM SERVICE

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

1189 = Sxawple of user system service dispate 17-MAV=1982 10211353 VAX~-1ll Nacre V03-00 Page 2

0009 59
0000 59
0000 60
0000 3
0000 62
0000 €
0900 64
egoo s
s000 &6
0000 67
0000 68
8000 69
0000 10
0000 n
0000 }
0000 73
0000 3
0000 1%
0000 76
0000 7
0000 18
0000 79
0000 25
0000 "
0000 T
0000 't
0800 %e
0800 T
0000 %6
0000 87
c000 T
0000 se
0000 1]
0000 91
0000 002
0000 1
0000 9
0000 'T)
so00 %
8000 9
oo0e T
0000 %9
0000 100
006o 101
0000 102
0000 103
0060 104
0000 10
0900  10%
0000 107
0000 108
0000 109

. 2T7=APR=-1982 05226349 SYSSSYSROOTICSYSHLP.EXAMPLESIUSSDIC1)

A privileged shareable image implenmenting user written system services
is comprised of the follosing major components:

1« A transfer vector contatining all of the entry points and
collecting them at the lowast virtual address in the shareabdle
image. This formalism enables revision of the shareabdls
{mage without necessitating the relinking of images that
use it.

2« A Privileged Library Vector in 3 PSECT with the VEC attribute
that describes the entry peints for dispatching EXEC and
KERNEL mode services along with validation information.

3. A dispatcher for kernel mede sorvices. This coede will
be called by the YRS change mede dispatcher wshen {t
fails to recegnize a kornel sode service request.

4, b dispstcher for cnocutive mede services. This code will
be called by the YNS change mede dispatcher shen it fails
20 recegnize an exscutive mode service reguest.

Se Service routines te perform the various services.

The first four compenents are contained in this template and are
nost easily ismplemented in NACRO, while the service routines can
Be implemented in SLISS oar MACRO. Other languages may bDe usable
but are net recomwended -~ particularly if they require runtise
Suopert routines or are extravagant in their use of stack or are
unable to generate PIC code. ’

This exanple (3 position~independent (PIC) and it i{s good practice
te implement shareable images this say whenever possible.

Link Command File Examole:

:: Command file to link User System Service example.
:'LZNll'(OYECTINBSYSSNRISNIIE.USS/NAP-USSIFULL SYSSINPUT/QPTIONS
; Gptions file for the link of User System Service example.
' SYSSSYSTENTISYS.STS/SELECTIVE

: Create 3 separate clustesr for the transfer vector.
%LUSYE!-TIINSF!I_VECTBR'-.SYSSO!SK:(]USSDIS?

GSMATCH=LEQUAL 101 ie o PF
e g 0AS% addY) C

s ®6 w4 G0 04 90 S0 20 40 4 S8 06 SU =5 S5 S 08 °4 W6 6 GF 20 @8 W6 €0 5 Ws €4 o 95 € G0 40 S8 OO G0 ©6 OV OO U4 C0 ©e ¢ @¢ °¢ OO 64 04 00 ¢4 0 OO

2-19



WRITING A USER-WRITTEN SYSTEM SERVICE

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

'SER_SVS_pise - Sxawple 9f user system service dispote 17-MAY-1982 10311383 VAX-11 Macre V0G3-00

02=-000 Jeclarations and Equates 27<-APR=1982 035326349 SYSSSYSROOTILSYSKLP.EXAMPLE
0000 111 oS3TTL, Oeclaretions and Equatos
8100 112 3
6000 113 3 Include Files
Qooo 116 3
8060 113
[3-1.1:] 115 SLIBRARY SSYSSLIBRARYSILIE.ALE® § Macro library for system structu
0000 117 3 definitions
0000 119 3
0G0 119 3 ®scre Definitions
6009 126
[.11] 121 ¢ DEFINE_SERVICE < A macro toc naks the approoriate entries in severs
(11 1] 122 ¢ different PSECTs reguired to define an EXEC or KE
6000 123 ¢ maode serviceo These include the transfeor vector,
0060 126 ¢ the case table feor dispatching, 2nd a table conta
6000 123 ¢ the numbor of reguired srguments.
6000 125 3 .
69093 127 ¢ DEFINE_SERVICE NaneoRuaber_of_Arguments,Mede
0900 128 3
[1-1.1.] 129 oNEACRO OESINE_SERVICE NANE NARGCSQ,RO0E=KERNEL
(3-1-1] 136 «PSECT SSSTRANSPER_VECTOR,PAGE,NOWRT EXE,PIC
(1114 131 «8LIGN QUAD 3 Align entry points for speed and
6606 122 < TRANSBER KANE 3 Define name as universal symbol
68€9 133 RRSK N&nE ? Use entry mask defined in main r
(111 136 oI® 108 #CDE KERNEL :
€003 128 cHag C<KCOUE_BASESKERNEL_COUNTERS 3 Change te kernel node and o
00006 135 RET 3 Retuen
0600 137 RERMEL _COUNTERKERNEL_COUNTERC] : Advances counter
0600 138
0000 137 «PSECT XERNEL_NARGoSYTE ,NOURY ,EXEFIC
6009 146 «BYTE NARG 3 Define number of redquired argume
(:21.1.] 161
eage 142 «PSECT USER_KERNEL_DISPL,SYTE,NGWRT,EXE,PIC
(L1} 143 +NOR0 ZoNANE-XCASE _BASE ¢ Make entry in kernel mode CASE ¢
(111 166
[4-1.]] 14§ < IFE
Gooo 146 [4. 1.1 4 #<SCO0E_BASECEXEC_COUNTERY ; Change te exescutive mede and
gooo 147 RET : Returr
[1:1.1] 1468 EXEC_COUNTER=SEXEC_COUNTEROL : Advance courter
1] 1] 169
0000 150 oPSECT EXEC_NARG,BYTE MOURT,EXE,PIC
[1.1.1.] 151 <AVTE NARG ? Gefine number of required argume
0060 152
0600 183 «PSECT USER_EXEC_DISPI,3YTE NOWRT,EXE,PIC
0000 154 «HGRG 2OMANE-ECASE _BASE ¢ Make entry in exec mode CASE tad
0006 1S <ENOC H
@goo 156 <END® DEFTINE_SERVICE H
0000 187 ¢
eago 158 ¢ Equated Symbols
[111.] 189
6000 is0
0600 161 $PHODEF s Oefine precess hesder offsets
0000 162 SPLYDEF ¢ Define PLY offsets and values
0c0s 163 SPROEF ' : Oefine processor register number
0060 164 ¢
0900 1£8 ¢ Initialize counters for change mode dispatching codes
0000 166 3

60000900 0000 167 RETNEL_COUNTERsQ : Kernel code counter

2-11
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WRITING A USER-WRITTEN SYSTEM SERVICE

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

Jeclarations and Equates

¢0000000 00072
0oeo
gocs
goco
0009

00000C00
0000
0000
80000000
0000
g90Q

« Examole of user system service dispatc 17-MAY-1982 10:11:53 VAX=11 Macro Y03-Q0 Page 4
27-APR=1982 05226249 SYSSSYSRUQTICSYSHLP.EXAMPLESIUSSOICL)
189 SXEC_COUNTER=Y 3 Exec code counter
169
170 3
171 ¢ Gun Storage
172 3
173 +PSECT KREANEL_NARG,SYTE,NOMRY  EXE,PIC
176 RERNEL _NARG: . : 3ase of byte table containing the
178 3 nusber of required arguments.
176 oPSECT EXEC_NARGBYTE,NOWRT,EXE,PIC
177 EXEC_NARG: : Base of bytec table containing the
178 3 number of reauired arguments.

(N
|

12



WRITING A USER-WRITTEN SYSTEM SERVICE

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

JSER_SYS_OISP - Exemple of user system service dispatc. 17-MAY=-1982 10211383 VAX-11 Nacro V03-00

v02-000 Trangfer Yector and Service Definitions 27-APR-1982 05326349 SYSSSYSROGTICSYSHLP.EXANPLE
6006 180 «$8TTL, Transgfer Vector and Sorvice Oefinitions
6000 181 lee
000¢ 182 ¢ The use of ransfer vocters o effoct entry te the uvser eritten system 1
6000 183 : enables somo undating of tKe sharcable image contairing thes sithout nec
0006 184 3 3 re-link of all progrems that c2ll them. The PSECT containinng the tre
6000 183 ¢ vector will be gesitioned 2t the lowest virtual address in the shareabis
0600 186 ¢ and 30 long as the transfer voctor is not revordereds programs linked i
0006 187 2 oreo version of the shereable imege ¥ill continue to sork sith the next.
66066 188 ¢
6000 18% ¢ Thus 28 additiensl services are 3dded te a privileged shareable imagoep ¢
0000 190 : definitions should be 3dded te theo end of the felleeing list to ensure ¢
8600 191 $ progrems using previous vorsions eof it sill net need te bdo re~linked.
6060 192 ¢ To complotoly aveid relinking sxisting pregrams the size of the privileg
00660 193 : shareable iBage must not change sc seme padding will be required teo prov
0960 194 ¢ the cpportunity fer future grouth.
6606 195 $o-
6006 196 DEPINE_SERVICE USER_GET_ TODR,I,KERNEL : Service te get value eof
6602, 197 . 3 eof day register
6662 198 GEPIME_SERVICE USER_SET_PPC.2,KRERNEL ? Service te set value of
0004 199 3 detfault pagefault clust
(112 200 OBPINE _SERYICE USER_NULL,O.EXEC ¢ Null exec service
6602 201 .
0662 202 ¢
geez 203 : The baese values used to generste the dispstching codes should be nagativ
6e02 204 ; user servicos a2nd xust be chosen to avolid overlap sith any asther privile
662 205 : shareadle images Wat eill be used concurrently. Their definition is
0062 206 : deferred to this paint in the ossembly te cause their uso in the precedi
0062 207 : muero calls to be forvard reforences that guarantee the size of the chanm
0602 208 : mede instructions te bde four bytes. This satisfiex an assumption that i
8602 209 : made by for secrvices that have to wait and be retrieds The PC for retry
8602 210 : the change made instruction that {nvekes the service {s assumed ta be 4
ggo2 211 : less than that saved in the change mode oxcention frame. Of course, the
680062 212 ¢ seervico reutine detersince shother this is pessibleo
6602 213 3

FREERCHG 6002 216 KCODE_SASEs=10G24 ¢ Bese CKER cede value for these s
FEERFCOG 0002 218 ECODE_82SEe~1§28 H

N
|

13
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WRITING A‘USER-WRITTEN SYSTEM SERVICE

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

rs.oise - Example of user system service dispatc 17=MAY-1982 10211353 VAX-11 Nacre Y03-00 Page &
) Change Mode Dispatcher Yector 8lock 27-APR=1982 05226249 SYSSSYSROOTICSYSHLP.EXAMPLESIUSSOI(1)
6002 217 «S8TTL Change Nede Dispatcher Vector 8lack
0002 218 e .
0002 219 : This vector is used by the image activateor te cennect the privileged shareadle
0002 2290 ; image to the VYRS change mede dispatcher, The offsets in the vector are self-
0002 221 : relative to enable the construction ef position independent images. The systen
0002 222 ¢ version number sill be used by the image activater to verify that this shareable
0002 223 ; image was linked with the symbel table for the current systes.
8002 224 3
0002 229 ¢ Changs Mode Yecter Fformat
0002 226 3
0002 227 .
0002 228 ] Vector Type Code 1 PLVSL_TYPE
0002 229 1 CPLYSC_Tre_Crand) 1
0062 230 .
0002 221 ¢ ! Systea Version Mumber ] PLYSL_VERSION
0002 222 1 CSYSSK_VERSION) ]
8002 223 ¢ ]
€002 234 2 ] Rernol Nedo Oitpatcher 0ffset ] PLYSL_KERNEL
00c2 2318 ¢ t 1
0002 238 .
0902 237 ¢ 1 Ezec Mede Entry Otfset L} PLVYSL_EXEC
0002 228 ! t
coo02 239 ¢ .
€902 260 @ ' User Rundoer Service O0ffset 1 PLVYSL_USRUNDWN
an02 261 1 1
0602 262 ¢ o
9302 2613 3 t Reserved 1
0062 266 3 1
0302 265 3 -
0002 266 L] tnS Dispatcher Offset ] PLYSL_2NS
0062 2467 2 1 1
0002 260 .
cac2 269 ¢ 1 Address Check L] PLYSL_CHECK
[ X]-3] 2%0 3 ! 1
0002 281 ¢ -
0002 252 @
00C2 253 ¢
83630000 256 <PSECT USER_SERVICES.PAGE, VEC,PIC  NOQUWRT,EXE
Q00?2 2%S
gggo0301 0009 256 «LONG PLYSC_TYP_CnmOD { Set type of vector to change mode dispatch
00000000° 0004 287 <LONG SYSSK_VERSION ? Ideatify system version
6009C2¢C5° 0003 259 <LaNG RERNEL _DISPATCM=, : Qtfset to kernel mode dispatcher
8g00g901° cooC 2%9 -LONG SXEC_CISPATCH=. : 0ffset to executive mode dispatcher
FEEEEREQ” 0010 289 «LONG USER_RUNOCUN-, $ 0ffset to user rundaoen service
0082€000 0014 2¢1 «LONG 0 : Reserved.
G00080CO CO18 262 «LONG 9 ? Ne INS dispstcher
090003080 ¢01C 263 +LANG (] t Address check - PIC image
2-14



WRITING A USER-WRITTEN SYSTEM SERVICE

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

SEx_o¥S_C1IS®
02-063

56 [-3-1-1-24.1 4

5G 0660°8F

S1 86680 Co
4]

€2 $1

3

51 G960 °CFél
53 8GC0000s IF6L

640G°CR40 6C

01
se

01 EC00 8F

- Example of user sysiem service dispate 17-MAY-1982 10311283 VAiX-11 Macre Y03-00

Xernel FPode Tispatcher 27-4APR=1982 05226349 STYSSESYSROOTICSYSHLP.EXANP
Qe29 2¢9% +$87TL Kernel Rede Oispztehor
a62¢ 2€4 See
0929 267 ¢ Input Parsmeters?
00280 268 3
6020 269 ¢ (SF) =~ Return zddross 1f bad change mode value
2429 2117 ¢
0929 271 3 R¢ - Change nmede argumont veluce.
8620 272 ¢
0029 273 R¢ < Current PCY Address. (Therefore R4 must bo specified ir @
0829 274 3 register save masks for kernel routines.)
0028 278 .
06829 278 ¢ 2® « Argument pointer existing shen the change
0020 277 mode instruction was executed.
0020 278 @
00823 279 ¢ B® < Address of ainimal ca3ll frame to exit
0020 280 the change mode dispatcher and roturn te
eG20 281 ¢ the origirasl wmede.
6620 282 te<
68000008 283 oPSECT USER_RERNEL_DISPO,3YTE NOURTEXE,PIC
860 286 xAGCYIDS 3 Kernel 2ccess violation
3¢ go0o 208 MGVIML 0SS2_ACCYIG.RO 3 Set accesg violation status co
66 0008 284 RET 3 and return
0004 287 KINS®ARG: 3 Kernel insufficient arguments.
3C 0065 28 MOVZUtL 8SSS_INSFARG,R0 : Set status code and
86 000° 289 REY ¢ retuen
0s ©e6cC 298 KNQTXE: RSS ¢ RSB te forward request
0600 291
II.1] 292 KERNEL _DBISPATCMS: : Entry to dispatcher
9¢ (060 293 nOVAS Wo=-XCLOE_BASECRO),R2 : Nermalize dispateh cade value
13 0012 2946 8LSS KNQTHE 3 Branch {7 code value too low
83 COle 29S crey R1 SKRERNEL COUNTER 3 Check high limit
1§ ¢o01? 296 8GEQU KNQTNE s Bramnch if out of range
o019 297
6019 298 : The dispateh code has neow been verified as being handled by this diseoa
8019 299 : now the argument list will be preded and the required number of argume
80L9 300 ; verified.
6019 30t @
94 (019 362 NOVIBL WRRERNEL_NARGERIJoR1 ¢ Get regquired argument count
0t Qoi= 303 nevay 364CR1ToRL s Cenpute byteo count including a
0327 304 TENGORG R1,(AP)KACCVIO s 8ranch if arglist net readable
91 0020 308 [+ 11 CAPI  WoCKERNEL _NARG-KCODE_SASEXCRO] : Check for required
1# 0033 366 SLSsSu RINSFARG : eof argumonts
AFE 00235 307 CaSEw RG o~ : Case on change mode
0037 308 - : arqument value
0037 369 SRCGOE _BASE,~ : S3a3se value
ca3r 316 CCRERNEL _COUNTER=1D> 3 Limit value (number of entries
0638 311 RCASE_9ASE? s Case tadle base address for 0OE
0038 312 ¢
00633 313 ¢ Case table entrios sre made in tthe PSECT USER_KERNEL _OISPY by
G33e 314 3 invocations of the DEFINE_SERVICE mascro. The three PSECTS,
063s 318 USER_KXERNEL _0ISPOo1,2 will De abutted in lexical order at link-t
gose 316 3
06606900 317 - «PSECT USER_KERNEL _OISPZ,BYTE,NOWRY,EXE,PIC
0s 06000 318 RSS ¢ Return to reject out of
eo061 319 : range value



WRITING A USER-WRITTEN SYSTEM SERVICE
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Listing 2-1: System Supplied Dispatcher File (Page 8 of 12)

2414

50

$0

s1

1

0630°8F

0080°8F

0400 CO

Fs

[2) 51
3

G000°CFé1

51 83000006 9Fe1

0400°CFé0 6C

00

o1
H1 ]

FCO0 8¢

- Sxample of user system service dispatec 17-MA7-1982 10211:S3 VAX=11 Nacre Y03-~00
Executive Made Dispatcher

0901
0001
0001
0001
0001
0001
0a01
0co1
0001
0601
0001
0101
0001
6001
0001

60000000

3¢
06

ic
04
0s

9€
19
L2
18

9%
CE

”"n
1#
AF

0000
6009
[ L11]
0006
00Cs
6008
gooc
0000
0089
900G
o012
0014
go17
go019
0019
6019
0919
go19
0019
oo1"
e027
0020
00313
go3s
0037
0037
0037
0c3e
0038
go3s
0039
0028
0039

00000000

0s

(111
(1133

321
322
323
324
325
328
27
328
329
330
N
332
333
33e
338
336
337
328
3139
340
38
342
343
344
388,
346
347
343
349
150
35t
392
383
354
35S
356
157
159
359
360
361
362
363
364
365
366
367
368
369
370
T
372

27-APR=1982 05326349 SYSSSYSROOT: tSYSNLP.EXllPLES]USSDI(l)

+S8TTL Executive Made Disvatcher
tee
: Inout Paraaeters:
H (SP) = Return address if bad change mode value
H R0 -~ Change mode argument value.
H AP <« irgument pointer existing shen the change
H mode instruction was executed.
H
H FP <« Address of uinimal call frame to exit
: the change mede dispatcher and return o
H the original mode.
:.—
«PSECT UySER_EXEC, B!SPOleT!olUUlY.E!E'P!t
€aCCvias $ €xec access vielation
mOVIVL #SSS_ACCYIOLRO ¢ Set access vieolation status cade
RET S and return
EINSEARG: : Exec insufficient arguments.
NOVINL €SSS_INSPARG,RO : Set status code and
RET s  return
ENQTNES: RSS : RSS to forward request
EXEC_DISPATCHES ? Entry te dispatcher
RQVAS WA-ECODE_BASECRO),R2 $ Nermalize dispatch code value
LSS ENOTRE $ Sranch {f code value too low
(4 14 R1 ,SEXEC_COUNTER : Check high lisit
8GEQU ENOT NE 3 Sranch if out of range
: The dispatch code has now been verified as deing handled by this dispatcher,
t now the argusent list sill de preded and the recuired number of arguments
3 verified.
nOYIBL WAEXEC_NARGUR1INARL ? Get reguired argument count
nOVAL IB4CR1T 0 s Compute byte count including arg count
IENORC R1,(AP),EACCYIC 3 Srsnch if arglist neot readable
Curs CAP) JWACEXEC_MARG-ECTDE_BASEDCRG] ; Check for required number
SLSsu EINSFARG ? of arguments
CASEV L FT 3 Case on change mode
- ¢ argument value
$ECOOE _BSASE,~ ? Sase value
OCEXEC_COUNTER=-1> 3 Limit value (number of entries)
ECASE_SASE: 3 Case table base address for DEFINE_SERVICE
: Case table entries are made in the PSECT USER_EXEC_OISP1 by
H {nvocations of the DEFINE_SERVICE sacro. The three PSECTS,
H USER_EXEC_DISPOs1,2 will be abutted in lexical arder at link-=time.
+PSECT USER_EXEC_OTISP2+BYTE NOWRT,EXE,PIC
131 ] ¢ Return to reject out of
i range value
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WRITING A USER-WRITTEN SYSTEM SERVICE

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

Js .YS_BISP
v02-060

~ Examole of user systex sqrvice dispstc iT7-MAT-1982

User Pundown Service

0601
06061
0001
0G0l
oot
0001
8001t
0001
8001
8001
0001

4001

0001
G001
0606t
0001
0003
[11-2%
0961
0661
[1-1-33
gge1
9001
G001
6001t
goo1

000660079

$2 4]

4A°AF 9=

52

66° 03I
TE ot

2% SO €7

S€
52
38 310 43

T8 65 20 65 487 61 S0 49 20
2h 2B 24 20 &7 4E

ecC c3.

i€ co
s

S0 4F 5€
03€9¢C0es
28 ZA 23
89 76 69
606000315

L1114
€609
0000
€002
0905
goo7
[41-2)
00313
051"
86839
0963
0045
00469
0064
-2
0050

-60s0

L1} 14
0065

376
37%
376
377
378
379
38¢
381
382
3813
384
383
386
387
389
389
390
391
392
393
39%¢
39%
396
397
39%
399
4060
401
402
403
(Y29
408
4C6
607
408
(Y 1]
619
611
612
413
1333
.1
616
(384

418

«S8TTL
HX
Eunctional des
This ser

serforre

Calling segquen
Jss

Inout Paraxete

06 ©0 ®6 G0 @6 a8 OF 08 08 00 90 ©S We S0 €3 ©O €8 0 €0 90 €0 S0 ©o WO

<PSECT

USER_RUNOQWN::
PUSHL
sysHAE
pUSHL
wavaL
SASSTIGN_
e
SOUTRYT
SGASSEN_

1082 100L2
0gyL
rS8

SYSOUT: .a8C3?
SYS_LEN® ,=SYSOUT
wsG: +88C1T.

#SG_LEN® . ~NSG

10311853 VAX-11 Macre Y03-00

27<APR=1982 053263249 SYSSSYSROOTIUSYSHLP.EXANPLE

User Rundown Seevice

eriptions

vico is invoked from within the kernel mode system sorvice

that perferws imege rundoun, It is inveked before any systes
rundoon functions (1.e. deassigh channols, role2zse memery) are

do User code should not Lavoked any RNS services or RTL

ced
USER_RUNOGYN

14 H

routiress must Rot signal amy exceptiens. User code can inveoke
mest systen services execpt these that uso RNS (ec.9e SPUTHSG).

Entered at IPL=0 and must leave at IPL=0.

Ré <« Curront PCE Address. (Therefore R4 must be specified in all

‘Pegister save masks for kernel reutines.)

service vos inveked.

R? < Access nedo parancter to SRUNOWN mazximized with previcus me

AP = brgumont pointer oxisting when the SRUNDUN systes

6CAP) - Access mede parzmoter te $RUNDWM

USER_CODE AYTE NOURT EXE,PIC

2
sesYSCUT
S 2SYS_LEN
-CsSPY, R2
S 4CR2Yo (R2)
%G, 16%
CR23s SSEMSG_LEN, 3ams
s C(R2)
€02, $P
(SPYe, RZ

o6 #8 o0 §) 40 es 8 00 es o5 o8

/_0Pag2/

/ta% Imgge exiting s=s/

Entry peint for service
Save a register
Set up addrese of descriptor
Set up length
Grab some temporary storage
Assign 3 channel to operator con
Srroe
s Print the message on ope
Get rid of the channel
Clesn up
Restorev register



WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-1: System Supplied Dispatcher File (Page 18 of 12)

0814 - Examaole of user system sorvice disoatc 17-MAY-1982 10211253 VAX=11 Macre Y03-00 Page 10
Set Time of Oay Register Value 2T=APR-1982 05:526:49 SYS4SYSROOTICSYSHLP.EXAMPLESIUSSDICL)
1.1} 620 «SBTTL Get Time of Day Register Yalue
006 421 e
0065 422 ; Functional Cescription:
- 0369 423 ¢ This routine reads the content of the hardware time of day
0065 624 2 proecassor -register and stores the resulting value a3t the
0065 425 ¢ specified address.
c9és 424 3
[ 1T} 627  Input Parsmeters:
(11} ] 429 04(A?) - Address to return time of day value
80¢S 629 R% ~ Address of current PC8
0965 630
00€S 421 ¢ Jutput Parsmeters:
006s 632 3 R0 -« Completion Status Code
00é&S 433 (o=
6031C 09eS 434 <ENTRY . YSER_GET_TOOR, ~MCR2,RI RS
$1 Cs &€ g0 0067 63§ nQve, 4CAP)I 4R t Get address to store time of day register
0968 634 IPNOMRYT €4.(R1),10% S Spanch 1f net writadle
61 18 €3 0073 437 weoR ePRS_YOOR,(R1) 3 Return curreat time of day register
o 0G00C000 "3F co 007s 438 navy eSSE_KIRNAL L RO ? Set narmal completion status
g4 0078 429 eEY i and return
007 (Y% ]
6 00C0°8F c 007C 441 1082 NOVIWL 4SSS_ACCYIO,RO { Indicate access violation
. L 1] 3} 642 RET H



WRITING A USER-WRITTEN SYSTEM SERVICE

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

SEn _37S_RISP
02-000

L 3] 60006066

51 [}
61 3¢
se 84
TE 88
$6 T
34 AS

9P
ac
oa

AS
AC

‘50

06
(14
58

50 00000980°8¢F

9 0060°

Lid

= Exanple of user system service dispetc 17-MAY~-1982 10511353 VAX-11 Macro V03-00"

Set ®29¢ Fault Cluster Facter

G082
0682
0082
0082
G082
0082
gos2z
0082
0082
cos2
0082
gos2
00682
9082
0082
o082
0084
gass
L1113
0691
[ 1.1
609s
009=
003
0GAS
0029
0040
0084
oges
6685
117
coss

YY)
668
4466
(Y24
448
449
456
[3 33
452
4513
3
(%3]
456
487
o559
59
660
Y33
662
663
464
465
486
se7
©68
469
670
473
672
473
674
(341

®

6 95 €8 26 ©0 00 00 98 €0 @8 0 e¢ %o w0
[]

1082

208z

3os:

+SBTTL

*
functionsl Description?

2T7-2pR~-1982 085326349 SYSSSYSROOTICSYSKLP.EXARP

Set Pege Fault Cluster Factor

This routirne gsats the page fault clugter te the specified value

and Poturns the srevieus value.

tnput Parsmetors:

G4CAP) = New value for Psge Fault Cluster facter
98CAP) ~ Address te roturr provicus value

(6 meang none)

k¢ ~ PCB address of current process

Qutput Paraseters:

20 - Coenletion Status code

SENTRY USER_SET_PPC.2NCRA RS
nove, 26CTLSGL_PHGLRS

nGVL sCAP) B2

seqL i0%

TPNOYRY €6,(R1I,30¢

NOVZSL PHOSS_OFPECCRS),(R1)
nave 4CaPY,RO

cnes ®G, 8127

SLEQU 208

nove €127,86

nave 26 . PNCSB_CEPECCRS)
novL #SSS_KORRAL R0

RET

gy
RET

UL  §SS$_BCCVIO.RO

€0 @6 20 96 €0 06 OO «s we 9 OF 30

o oo

Get address of precess hesdor

Got address te store previous
Sranchk 17 nene

Sranchk {7 net writable

Return current valus

Get nes value for PFC

Check for legal value

Sranch 17 leogal

Set to msaximum value

Set nee value inte PXO

Set norual completion status
and return

Indicate access ;1olaﬁion



WRITING A USER-WRITTEN SYSTEM SERVICE

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

s_cise -~ Exacple of user systom sorvice dispatc 17-MAY-1982 10311:53 VYAX-11 Nacro V03-=Q0 Page 12
! Null Service 27=APR=1982 05226349 SYSSSTYSROOTICSYSHLP.EXANPLESIUSSDIC1)
ooes (344 «S3TTL Null Sorvice
oo0ss 478 o0
oons 479 : Punctional Description:
ooss 480 3
ooss 481 : Input Parameters:
goes 482 3
(111} 483 3 Qutout Parameters:
0oss 484
qoss 405 (==
ooss 4«86
0000 0088 487 «ENTRY USER_NULL,*%<D : Entry definition
L1 0000°8F 3¢ o020 489 MOVINL 2SSS_NORMAL, RO 3 Set nermal completion status
04 00C2 689 RET : and return
00C3 490
806C3 491 «EN0



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
= Similar
- One AST
default
control

- Another
returns

using ASTs
to $GETJPI system service and $SETDDIR RMS call

executes in context of target process, and loads

directory string £from Pl space into part of AST
block

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

Argument list for system service

EFN Event flag number to set when done

PIDADR Address of PID for target process

PRCNAM Address of process name for target process

DDDESC Address of 3-longword descriptor for data

SPARE BUFFER LEN.

BUFFER ADDRESS

ADDRESS TO RETURN LENGTH

TR-918%

I0SB Address of longword for final status

ASTADR AST address for notification

ASTPRM AST parameter



WRITING A USER-WRITTEN SYSTEM SERVICE

System Programming Techniques Illustrated

Making privilege checks

Making quota checks

Making memory accessibility checks
Allocatihg 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



WRITING A USER-WRITTEN SYSTEM SERVICE

Flow of Control in Sample System Service

-1- User program calls USSGETDD
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

CODE FOR CODE FOR POIN T

GET_STRING. PUT_STRING CSLJE.Z?NS 32585 ’-T%

AST AST EXECUTE BY TWO AST
ROUTINES

TRA186

-3- Queues up GET_STRING AST
e Executes in context of
target process to get
default directory string
© Queues up PUT_STRING AST
-4- PUT_STRING AST routine
e Executes in context of caller process

e 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_QETDD Procedure

e 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

e PUT string procedure

e 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 procedures

- 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)

e¢ Before queueing AST
- Raises IPL to SYNCH

- Checks to see if target process was deleted while
allocating nonpaged pool

e Possible optimizations
- Could check if target process is caller

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

- Not done to avoid making complicated example even more
complicated



WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-2: USSGETDD Procedure (Page 1 of

1$Su.. 30
02

06600009
0060G00G

8000
(111}
6000
[JLL}
6600
0600
0000
6600
¢e00
0000
0000
0000
0000
[1.1.1]
0900
6600
0660
0000
6000
(L1
0000
0000
(311
0600
0000
(11 1]
900¢c
6000
0000
0000
6000
000
Q9900
0000
Geoo
0000
0000
€904
600o
ooco
coog
0000
6000
0060
[L1.1.]
0000
00090
0000
(L1-1.]
go00
0000
€ngo
o000
6ooc
0000
0000
0000

DGO AL WN

Get Defa2ult Birectory String

12)

YAX-131 Macro Y03~-00

17=RA¥-1982 10211316 !
WORKSCHUIINIEKRS . SYSPRG, USSIUL

17=NAV=-1982 10211206

H USSGETOD. AR
H This file contains both an edited user-eritten syster service
: dispatcher (from [SYSHLP.EXANPLESIUSSDISP.MAR) and the system
$ sorvice code itrelf for the get default directery systom service.
H
s Nacrs Befinitions
H OEEINE_SERVICE « A macro to mske the #ppropriate entries in several
H differeont PSECTS requircd to define an EXEC or RERN
H mode service. These include the transfer vector,
H the c3se tadle 7or dispatchings and a table contair
H the number of required 2rguments.
H
$ QEBINE_SERVICE NamegNumber _of_APguments,Nede
«MACRG DEFINE_SERVICE,NANE NARGC204NODESRKERNEL
oPSECT SSETRANSFPER_VECTOR PAGE,NCURT$EXELPIC
«ALIGN QUAD ¢ Align entry points for speed and 1
< TRANSPER NARE : Oefine name 33 universal symbol fe
o NRASK NANE ¢ Use entry mask defined in aain roy
-1 ION MODE KERNEL
CHBR ‘®CRCOLE_SASECKERNEL _COUNTERS : Change to kernel mede and ext
eET ? Returr
CERNEL _COUNTER=KERNEL_COUNTEReL  Advance counter
<PSECT RERNEL _NARGoSYTE NOVRY,EXE PIC
«B8YTE NARG : Oefine number of required argument
«PSECT USER_KERNEL _OISPi.3VTE NOWRT EXE FPIC
«¥AR0 2*NANE-KCASE BASE - : Make sntry in kernel wode CASE tad
< IFE
CHRE SCECUBE_SASE+EXEC_COUNTERD> : Change to executive mode and ex
RET : Return
EXEC_COUNTER=EXEC_COUMTEReL s Advance counter
«PSECT EXSC_MARG.BYTE NQURT,EXE,PIC
+8YTE NARG : Qefine nusber of required argument
+PSECT USER_EXEC_DISP1,8YTE,NOWRY,EXE,PIC
+NORO 2oNANE-ECASE_BASE 2 Rake entry in exec mode CASE table
+«ENOC H
<ENOM DE®INE_SERVICE H
H Equated Syambols
$PHOOEF ¢ Gefine process header offsets
$PLYOEF ¢ Oefine PLY offsets and values
$PROEF $ Defimo processor register numbers
H Initialize counters for change mode dispatching codes
KEAINEL _COUNTER=O ¢ Rernel code counter
EXEC_COUNTER=Q 3 Exec code counter



WRITING A USER-WRITTEN SYSTEM SERVICE

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

Get Oefault Directory String 17=-MAY=1982 1023112146 VAX=11 Macro Y03-00 Page 2
. 17<MAY=~1982 10211206 WORKSICNUIZNIEKS.SYSPRG.USSIUSSGETO(L)

0000 12 I
6000 59 Qwen Storage
0000Q 60 3

00000000 61 <PSECT KERNEL _NARGoBYTE NOWRT,EXE,PIC
0gos 62 KEONEL_NARGS 3 Base of byte table containing the
(1.1.1] 63 : numsber of required arguments.

000008000 () oPSECT EXEC_NARGOAVTE ,NOWRT,EXE,PIC

0000 6% EXEC_NARG: $ Sase of byte table containing the
8000 &6 : number of regquired arguments.
0000 &7
0000 €8
0000 69 oo
0000 T8 : The use of transfer vectors to effect entry to the usaer written systes services
0go0 71 : enables some undating of the shareable image containing them without necessitating
(11 -].] 72 ; 3 re=link of all programs that call them. The PSECT containinng the transfer
0000 73 ¢ vector usill be pesitioned at the lawest virtusl address in the shareadle image
0000 7¢ ¢ and so long as the trarsfor vector 4is not revordered, programs linked sith
(11 1] 75 ¢ one versjion of Ihe sharcable image will continue te werk with the nexte.
000 16 3
0000 T7 ; Thus as additional services are added te » privileged shareadle image, their
[L-1.1] 78 : definitions should be 3added ts the end of the folloeeing list to ensure that
0000 79 : programs using previous versions of 1t sill not need te be re-linked.
0000 80 : To completely avoid relinking existing programs the size of the privileged
[1-1.1] 81 ; shareable image must not change so some padding eill be required to provide
%000 82 : the opportunity for future groeth.
8006 83 (== '
8600 86 QESINE_SERVICE USS_GETDO,7,KERNEL - ¢ Service te get default dir.
0002 s
0002 86
8002 8T : The dase values used to generate the dispatching codes sheuld be negative for
0002 88 : user servicess and aust be cheser to aveid overlap sith any other privileged
0062 8% : shareadle images that sill be used concurrently. Their definition is
9002 90 : deferred to this point in the assembly to cause their use in 2the precading
[I.1. 7 91 : macro calls o be farward references that guarantee the size of the change
0002 92 : mode instructions to be four bytes. This satisfies an assusption that is
0002 = 93 : made by for services that have to wait and de retried. The PC for retrying
0602 94 : the change sode instruction that invokes the ssrvice is assumed to 3¢ & bytes
0062 95 : less than that saved in the change mode exception frame. 0f course, the particula
0002 96 ! service routine determines shether this is possible.
0002 97

FEEEF0AY 0002 98 XCODE_8ASEe=-600
FFEEFDAS 0002 99 ECODE_SASE==400

Sase CMPX code value for these services
Base CHME code value for these services

. o0
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WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-2:

USSGETDD Procedure (Page 3 of 12)

Get Default Oirectory String

17-MAV-1982 10211316 VAX-11 Macro V03=00

Change Mode Oispatcher Yector 8lock 17-RAY=1982 10213206 VORKSICNUIZNIEKS.SYSPRG.USS
6002 101 «SBTTL Charge Rede Oispatehor Yector Bleck
6062 162
60006000 103 oPSECT USER_SERVICES PAGE,VEC,PIC  NOURT,EXE
0000 104
0060000% 0000 1es «LONG PLYSC_TYP_CNGD : Set tyme of vecter ¢ change ®mec
00000000° 0064 106 L3NG SYSSK_VERSIGN : ldentify systex versien
00000005 goo0S 167 -LANG RERNEL DISPATCH= 3 0ffset to kernel mede dispatcher
06660006 000C 108 «LONG [] ? Offset te executive mode dispate
686000866 0030 109 +LONG e .3 Resorved.
60660000 6014 1319 +LONG ] $ Reserved.
60600000 0018 111 «LONG 0 s Ne RNS dispatcher
00060046 001C 112 <LONG (] : Address check = PIC image



WRITING A USER-WRITTEN SYSTEM SERVICE

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

so [11.2.04 1

b1 ] 0000 8F

$1 0258 €0
s

01 s1

k3

51 8000 CFral
51 80000004 3641

0258°CFe0 14

21
se

3¢ FOA8 P

Get Default
Xernel Mode

0020
0020
0020
0020
0020
6020
0020
0020
0020
0020
0020
9020
0020
020
0020
6020
0020
0620

3c
(2]

3c
[
0s

9a
-1

31
1k
(1

[ L1] ]
0000
900Ss
9006
0006
Qoos
(1114
0002
6000
0000
0012
Q014

eo1T

0019
co19
0019
0019
6019
0019
001F
o227
8020
8033
083s
0037
go27
0037
0028
LLEL]
kL]
003s
03
0023

29000060

es

0300
0301

Directory String

17-MAY-1982 10211216 VAX=11 Racro V03-00 Page 4

Oispatcher 17=-MAY-~1982 10311206 MORKSCHUTINIEKS.SYSPRG.USSIUSSCETD(Y1)
114 +SSTTL Kernel Mode Dispatcher
115 iee
116 ; Input Parsmeters:
117 3
118 ¢ (SP) = Return address if bad change mede value
119
120 3 R0 -~ Change mode argusent value.
121 3¢
122 ¢ R4 = Current PCB Address. (Therefere R4 sust be specified {in all
123 ¢ register save masks for kernel reutines.)
124
128 ¢ AP <« Arguaent pointer existing shen the change
126 ¢ sede instruction uas eszecuted.
127 3
128 ¢ FP <« Address of minimal call frame to exit
129 ¢ Rhe change mode dispatcher and return to
130 3 the original mede.
131 Se-
132 +PSECT USER_KERNEL_OISPO,BYTE NOWRT,EXE,PIC
133 RaCCvYI0: 3 Rernel access violation
134 nOVIWL 8SSS_ACCYIQ. R0 ? Set access violation status code
133 eET 3 and return
136 RINSEARG: 3 Rernel insufficient arguments.
137 MOYZHL €SSS_INSFARG,RO $ Set status code and
133 . RET . $ return
139 KNCTME: RSS $ RSE te forsard reguest
160
161 KERNEL _OISPATCMS: 3 Entry to dispatcher
142 ngvas ¥A=KCODE_BASE(RG)I,R1 ? Normalize dispatch code value
143 8LSS KNOT ng $ 8ranch if code value too los
144 Cury RY,SRERNEL _COUNTER $ Check high limit
145 SGEQUy KNQTHE : Sranch if out of range
146 ¢
147 : The dispatch code has now been verified as Being handled dy this dispatcher,
148 : new the argument list will be probed and the required number of arguments
149 : verified.
150 :
. 151 MOVZISL WARERNEL _NARGECR1I.R1 : Get required argumsent count
152 MGVAL 4L 21 ? Campute byts count including arg count
153 IFNQRO  R1,{AP),KACCYIC ? Sranch L{f arglist net readable
154 (4 14 ] CAP) y HACRERNEL _NARG-KCODE_SASEDCROI : Check for required numbder
158 sLssu KINSEAQG ¢ eof arguments
156 CASEV L1 P $ Case on change mode
187 - T arguaent value
18% SKRCODE_B8ASE,~ ; Sase value
159 SCRERNEL _COUNTER=1)> 3 Linit value (number of entries)
160 KRCASE_%ASE: ¢ Case tadle base address for DEFINE_SERVICE
161
162 ¢ Case table entries are made in the PSECT USER_KERNEL_DISP1 by
163 ¢ invocations of the DEFINE_SERYICE mscro. The three PSECTS,
1646 3 USER_KERNEL_OISPOe1l,2 #ill be abutted in lexical order at link-time.
168 ¢
166 +PSECY USER_KERNEL _ODISP2,AYTE,NOWRT,EXE,PIC
1¢7 L31] : Return to reject out of
149 : rasnge value



WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-2: USSGETDD Procedure (Page S5 of 12)

i8S.. .00 Get Oefaule

Birectory String 17-MAY=1962 10211216 VYAX~11 Mascre V03-90

162 Kerhmeol Mode Dispatcher 17=MA7=1982 10511306 WORKICNUIINIEKS.SYSPRG.USST!
66013 176 +title USSGEYTOO Get Defauit Oirectory String
€901 171 «ident °V0Q2®
63¢C1 172
0001 173
goot 174 Seo
0201 17% ¢
6001 176 ¢ Faeilitys
6601 177 3
6001 178 ¢ This is ar exsmple of 2 user oritten System service that obtains
0901 179 ¢ tho default directory string from 2ny precess.
0001 180 3
0061 181 ¢! Environment:
goot 192 ¢
eoo1 183 3 The procedure cxecutes iR kernel mode to queue the special AST
[-1: 1. 33 126 3 to the saecified process. & special AST is slso used to return the
6oo1t 185 infornation te the requesting processc
gool 186 ¢
6001 187 :  Author?
6001 188 3
[1-1.3% 18 @ Larry Kensh
(1133 196
0601 191 ¢ Creation Date:
[-1-]- 33 192
0061. 193 3 15 July 1990
LLLD) 196
0001 198 : Revisions:
0601 196
60601 197 ¢ Vik Nuiznieks 26=1AR=-1982
[1.1. 3} 198 ¢
0681 199 Fized various synchronizationm bdugs
L1133 200 ¢
113 201 ¢ Added charging precess bduffered I/6 quota for buffers
1] 3 202 37
(1.1 38 203 ==
(1133 206
8061 28% ¢
0001 206 ¢ Include Files:
0601 207 ¢
(1133 208
6001 2069 $ACBOES $4ST Control 3lock definitiens
0061 210 SOYNDER $0ate structure type codes
0001t 211 $IPLOES iSynchronization IPL values
6001 212 $JISOES $Job Inftormation Block (quotas)
[-1:1.3% 213 $PCBOELSE iSoftuare PCB fields
goo1l 214 $PHODEF iProcess Meader fields
0s0t 2158 SPRIDES iPriority boest classes
0601 216 $PSLOES tFfields in PSL



Listing 2-2:

WRITING A USER-WRITTEN SYSTEM SERVICE

Get Default
Kernel Mode

9000001C

00000029
00000024
00000028
0000002C
00000039
00000034
00000038
0000003C
00000090

00000053

»

00000004
gogg000
0000008¢C
600600010

00000014

000006018
0000001C

8000027€
80000079

gool
11 3%
0001
[1.1-}%
0601
8009
o000
001C
001¢C
031¢C
0020
0029
0024
0024
0028
0028
oo02cC
e02C
0030
0030
0034
0034
0038
0039
(1214
003cC
¢o0%0
¢090
009¢C
0090
0090
0090
coo1l
egol
0001
(L1}
LIRS
goo1
0901
0got
0001
-1.1.33
coo1
g1e1
0001
goo1l
¢oo1
9001
001
006t
0001
o001
goot
0001

USSGETDD Procedure (Page 6 of 12)

Directory String
Qispatcher

218
219
220
221
222
223
226
22%
226
27
228
229
230
231
232
233
234

235 .

23
237
23s
229

240.

241
242
243
244
248
246
247
248
249
2%0
251
252
2513
254
2SS
256
257
253
259
260
281
262
263
264
265
286
267
268
269
270
2n

.
.
e
:
.
:

LIRS

ORTRT

Oefine Extended AST Control Block

17-MaY-1982 10211316 VAX=11 Macro V03-00 Page [
1T=MaY¥=1982 10311206 WORK:ICHUIINIEKS.SYSPRG.USSIUSSGETOC(L)

SOSPINT ACS

o ® ACSSL_RAST + &

SOtF

13114

11.13 4

ACH_K_STR_LEN = ACB_K_NEV_LEN -

ACS_L_GET_AST
J8LKL 1
ACB_L_PUT_AST
JLKL 1
ACB_L_OODESC
JBLKL 1
ACS_L_EPN
+8LKL 1
ACS_L_10S8
+BLKL 3
ACS_L_0L0_rID
oOLXL 1
ACS_L_INGCNT
«BLEL 1
ACS_L_Quota
JALKL i
ACB_T_DOSTRING
+8LKS 84

ACB_K_NEW_LEN

SOEFENDG ACH

Argument List

L)

PIDAOR
PRCNAN
0BOESC

1088

ASTADR
ASTPRRM

s &
= 8
- 12
s 16
- 20

. 24
= 23

sAddress of GET AST in nonpaged poel
tAddress of PUT AST in nenpaged pool
iStore address of data descripter
:Save event flag number

$Save address ef status bleck

iSave PID of reauester

tStore tiug. count for synchronization
:Save quets bytes charged

$Allocate space to contain default string
iNusber is taken from PI0 definitions
? in sedule SHELL

:Symbel for extended lendth

CACB_T_DOSTRING * 1>

Definition (patterned after IGETJIPI)

;Event flag nusber

iAddress of process ID

iAddress of precess name descriptor
{Address of three longword descriptor
¢ that describes destination of data
iAddress of lengeword that receives

$ finsl status .
$AST address fer netification

$AST paraseter

Oefine special type field codes foer blocks containing AST code

dyn_k_get_ast = x40 - 2
dyn_k_put_ast = *x80 - 3

30



WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-2: USSGETDD Procedure (Page 7 of 12)

1ss. .88 Get Oefault Directory String 17-MAY-1982 10311316 VYAX~-11 Mscro V03-00

192 USS_GETDO Get Default Directory String P 17-MAY-1982 10:11:06 MHORKZCMUIZNIEKS.STSPRG.USS]
001 273 <subtitie Uss_GETDD Get Default Directary String Prece
o001 276
0061 275 iee
6001 278
60801 277 ¢ Functional Deseriptien:
[1.1.3% 278 3
600% 279 ¢ This procedure obtains the default directory string for any proces
6061 280 in the system. The methed used parallels the $GETJPI system servic
0001 281 3 A special kernel AST is delivered to the target process, vhere the
goot 282 defsult directory string is copied fros its Pl space location te
Qoot 223 the extended AST control block. That Block {is ther used to deliver
(1138 284 ¢ another AST back te the regquesting process.
0001 285
0001 284 3 Input Parsmeters:
0001 207
6g01 288 3 EENCAP) Nusber of event flag to set shen the roquested
G002 299 2 infornation is aveilable.
(1.1 2% 290
[ ] 133 291 ¢ *IDAQRCAP) Address of longeord containing the process I0 of ¢
9001 292 process ‘or which the infermation is being recuest
001 293 - .
8962 294 ¢ PRCNANCAP) Address of the string descriptor for the process #
000t 29% ot the process for shich the information is being
egol 296 ¢ requested.
0001 297 3
0061 298 3 Q00ESCCAP) Address of three longeerd descriptor that describe
(113} 299 3 shoreo information w®ill bdeo storedo
0061 300
6001 361
0001 362 \ L spare § Sutfer Length 1
0001 362
6201 364 1 Suffer Address |
cgol 368
6681 366 : { Address te Return Lergth i
(1133 307
6901 308
6361 309 10S8CAP) Used by the kernel AST te repert errers back o
[-1:]-23 316 tho original caller that canret be detected in
[1.1.2% 3311 2 the initial orocedursce One such errer might Dbe
6061 3312 ¢ 2 protection chango iR the user s buffer.
0001 313 @
6001 kb T ASTADRCAP) Address of sn AST that will de called when all of
0661 1S the requested data Nag beern supplied.
6261 318 ¢
0601 317 ASTPRRCAP) Parameter that eill be passed to that AST
goot 318 ¢
0001 319 ¢ Implicit Inout:
L1133 329 ¢ .
Qaeol 321 ¢ R4 Address of PCS of caller (current process)
6001 322 ¢
['1:1-33 323 ¢ Cutout Paraneters?
0501 326 ¢
[-L-1-3) 329 @ The default string (and optiornally its length) are passed
0001 328 back to the caller.
(113} 327 3.
0901 328 ¢ Return Status?
000! 329 ¢

2-31



Listing 2-2:

¢L so

S4 80000900°GF

S4

sC [ L3
00800000 GF
114 04

15 s¢
009800Q0°GF 1
or

50 0000°3¢F
[

50 Q000 °3F
31¢0

53 51

10

WRITING A USER-WRITTEN SYSTEM SERVICE

Get Default Directory String

USSGETDD Procedure (Page 8 of 12)

17-MAY-1982 10211216 VAX=11 Macre YV03-00 Page 8

USS_SETOO0 Get Sefault Directory String P 17-MAV=-1982 10311306 WORKSCNUIZNMIEKS.SYSPRG.USSIUSSGETOC1)

goat
0001
0001
0001
0001
0001
[ 1138
[ 1.0}
s00t
6g01
000t
coot
(113}
¢oo1l
0001
(1123
0001
¢oot

00000000
00C00017° c0C0
00000045° 0004

gn0s
qq00C000
0000
g=eC 0000
0002
eeo2

&8s 0013
a6 COLs
0017
go17
0017
6017
0017
0017

08 001
co co2t
¢a o0g23
16 0025
] - 214

€2 oo02=
€9 0032
81 003S
14 003C
3C o003e
11 00s3
004sS
0045
0048

1C  00sS
31 0060
. 0969
0490

03 0040
2a Q0SS0
00s2
0082

130
N
332
333
334
333
336
137
338
339
340
341
342
343
346
368
346
387
348
349
3150
351
382
353
354
385
336
357
3iss
3%9
ELL]
3e1
le2
363
364
365
366
367
388

© 369

319
m
T2
373
3T
3Ts
378
317
378
379
380
381
3e2
383
386
383
386

H SSS_NORMAL AST has been successfully queued to the target process
H $sSs_ACCvIQ Gne of the input paraseters cannet be successfully read
H or the output string duffer or length buffer cannet
: be read.
H SSs_£xQuara Not enough AST quets te deliver notification AST
H SSS_IVLOGNAN Invalid process name string eas supplied
H SSS_NONEXP®R Either an invalid precess 10 wvas supplied or the
H process no longer existse.
H SSs_naPRiy Caller does not have the privilege to reauest
: infornation fros the target process.
:
«PSECT NONSHARED_DATA PIC, MOEXE, LONG
RANGE: ADDRESS LOCKR _8¢EGIN : Rangeo of addresses to
«AQORESS & LOCK_END ? lock into working set
+PSECT uss_ccoe PIC,SHRyNCURT
<ENTRY USS_GETO0,2m<R2,RI R4 RS RELRTRE,RI,R10,R1LD
SLRKUSET_S INAOR=RANGE : Lock pages in sorking set
sLes RO, LOCK_BEGIN
RET { Return if problem
<EMABL LSS
t Get process !0 of target process
LOCK _BSGINS
SETIPL SIPLS_SYNCH iSynchronize access for NAMPID
"ave G SCMSGL_CURPCS, R4 ;Get current PCB address
PUSHL L) $Save current PC3 address
AQOL 244 AP tRake PIDADR first argument
JSs GAEXESNANPTID : returns at IPLS_SYNCM
SETI®L 40 iNe need to stay st elevated IPL
susy S84 AP iRaset AP
sL3C 0,108
(4.1 2] R1,64SCHIGCL_SuPPTD INULL and SYAPPER are illegal
GTRY 158
MOYZWL #SSS_NONEXPR,RO
113 ] 10¢
LECK _ENDS
[Y44 A4-£
wOYZIuL 8SSS_aCCYIO,RO
10¢2 SRY ERROR_RETURN
152 “gye Y ,R11 sSave PID of target process
poeR AN RAD IRestore caller’s PCE address
i Check for and clear possible status bdlock



8 J0
vo2

s3
51

51
£1
51

51

WRITING A USER-WRITTEN SYSTEM SERVICE

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

(4

51 16 AC
1]

61

53 84 AC
00038606G°GF
co 56

18 AC

oa

50 goog -8k
28 4

35 10 A€
6 [3]

s? g6 AS
58 a8 as
00GJ300%0 8°F
6600CICS 3F
80000094°8F
5A $1
03000060°GF
a4 50
00000090 3F
8GG0GGCI°GF
€3 so

Get Oefault Directory String

17-MAY-1982 10311316 VAX=11 Racre V03-00

USS_GETCD Set Oe’ault Oirectory String P 1T7-MAY=1982 0211306 NORKSICNUIZNIEKS.SYSPRC.U

co
11

113

948
16
€9

Be

3c
039

88

ce

c1
oo
16
E9

co
18

€3

0052
0056
60ss
agsE
0060
G063
(171
0060
0364
G06A
0080
€060
0040
0260
0070

0072

0077
0074
057¢C
007¢C
607C
007C
6080
0086
0089
6080
0093
6697
0690
6990
09096
0099
[-1.7 Y3
004C
CoB4
o087
eoso
[ 114}
09Cso
L1.14.]
00CO
90Co
goce
[L14]
gocn
g3sceo
LL14]
(114}
LE14
[3-14:]
a0co
14.14.]
[1-14/]
80CoO
eoc?
€3CI
00¢?

387

388
389
390
391
392
393
394
398
396
387
398
399
400
401
402
403
464
A0S
406
AGY
408
469
410
611
612
413
616
618
416
417
(3%}
419
(¥4 ]
621
422
423
424
429
426
427
628
429
630
431
432
433
43¢
429
436
627
438
439
440
61
.2
443

.
:

2082 MOVISL EBNCEP),R3

25s: noveL OGBESCCAP) RS

@ ©0 00 o4 90 9o ve s we ws 06 99 o0 @0

nOoVL I0S8CAP), RS $Get 10S8 address
L1118 208 $Skip Lf nene
IENGURT €4,(R1),ACEYVIO 2Check sccessibility
(48 19 [4.29) 3Clear it initially

Clesr event flag
(Get event f1a¢ number

$Clear that flag
$€xit Lif errors

Js8 GaSCHsCLREP
8LSC G510

Chech for enough AST queta if ASTACR argument present

TSTL ASTADRCAP) tArgument specified

SEQL 28t iSkip check it not
MGYZWL €SS3_EXQUOTA,RO sAssums not enough queta
TSTW PCESU_ASTCONTC(RA) tAny queta left

8LEaU 108 s€rrer 4if none

Check sccessidbility of data descripter

iGet address of descriptor
IFHGRD €12,(RS).ACCYIC ils descriptor readable?
wGVIUL (RSI.RE i8uffer size to Ré

»OvL L{RS ) RT { and address to R7

IFNQUET RE.(RT7).ACCVID :Is toxt buffer sriteable?
novL BCRSI, RS iCet 2ddress of length buffer
TENGURT 84,(R8I,ACCYID $ls it eritoable?

Check for sufficient quota by summing sizes of all needed blocks

wvL SACB _X _NEW_LEN,R1 $ AST bleck length pilus L=
AGDL3  €CPUT_LENGTHe12D,R1,RF"THuUt string length plus IS 2

ADOL3  SCGET_LENGTMe12D,21,R1 3§ get string length

"ve R1,R10 : save quata bytes to be charge
Js8 G~EXESSUFERQUATA : Check guata

sLec 20, 108

At this point, all checks have bDeen made. The access checks must sti
be made again shen {t i3 time to move data te the user®s buffer.

The ssynchronous nature of this service allows the calliing process
teo continue execution shile the default directaory string is being
abtained. Praotection could be changed on the buffer, causing »
possible access vialation from kernel mode.

One cotimizaticn that is possible here is to check whether the
targot process is the same as the caller. The default directory

can be obtained.-in & much more straightforwvard manner than is being
dore here. In fact, an NS call already exists to accomplish this.

Now 3llocate an extended AST contrel block and store the
relevant persmeters.

wovL SACB_X_NEW_LEN,R1
Js8 GAEXESALLOCBUF

iSet size of extended ACS
$Allocate nonpaged pool space
i¥e are at IPL 2 nos

L1893 0,288 iReturn error status through cor

33

[\
|



WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-2: USSGETDD Procedure (Page 18 of 12)

EFTT
aC a2 58
08 a2 s1
0A A2 02
- s2

$1 52 02 16
oe 2 51 80 8F

10 A2 18 AC

14 82 1€ aC

23 a2 s aC

2C A2 14 AC

26 A2 10 AC

30 a2 60 Ab

LE] 090380GC0°GF
36 A2 03f#0 CS
1C A2

20 a2

38 A2 SA

55 52

53 0000009A“2E
00800000°GF

83 50

O0O0AT

1C AS 52

82

- 82 51

82 TE s8¢

3F

80000253°EF ggecaf
3F

18 As 1€ AS -1

$1 000000CS °3F
008000080 °GF

76 SO

20 as 52

82

82 s1

82 12 8¢

3k

COCO0C2EL“EF 0029 °8F

B3

€3
89
90
cc
(1

co
14
E3
oo
7C
L1
”

(1]
28

gsce
copl
coes
coo?
(1:3-1]
ooc*
0QE1
COES
[1-114
0oF1
00Fs
114
[2Y-1.}
0105
0104
0111
117
0114
8119
0121
0121
0121
0121
0121
o121
0121
8121
0121
121
0124
[:2%4]
[R%:2Y
0136
0137
o133
130
0140
S14é
0léeé
0144
9150
e152
0152
6158
[RS-1]
0188
0158
g152
g15F
0165
0148
e16C
0168
e1n
017s
017s
077

Get NDe‘ault Directory String
USS_GETCD Set Zefault Jirectory String P 17-MAV-1982 10211306

[YYy
465
(YY)
[Y%4
[YY ]
649
459
L3123
632
453
456
455
456
457
458
4359
LT 1]
461
462
463
464
(Y 3]
465
(Y34
(Y1}
(X}
470
471
472
473
T4
478
418
(224
.78
479
80
481
.22
83
o8
42S
484
487
488
489
490
491
492
493
494
495
496
497
493
499
o0

17=-%AY-1982 10211214

VAX=11 Macro Y03-00 Page 10
WORK:CMUIINTEKS.SYSPRGLUSSIUSSEETO(L)

PI0 of target process
size of structure

and its tyoe

$Get caller®s access mode

and store it in AC3B

¢ address of user”s AST,

¢ and associated parameter
iStore event flag number

¢ and status block address

:Save address of data descriptor
iSave caller’s PID

: and image sequence number

PHOSL_IMGENTCRS)ZACB_L_IMGCNTC(R2) : for later synchronization

iClear these two longemords to
¢ prevent possible deallocation erre

IR 10s : exit path
2832 novL R11,ACS$L_PIDCR2) iStore

vy ®1,ACESV_SIZECR2) iStare

wovs SOYNSC_ACB,ACSS8_TYPECR2) 3

novesL 11

XTIV P SLSV_PRVNGD, #PSLSS_PRYNGO, R1,R1

BISE3  #¢12AC3SV_KAST),R1,ACES8_RWOOCRZ) 3

nove ASTAORCAP) (ACBSL_AST(RY)

wgvL ASTPRNCAP) JACESL_ASTPRN(R2)

novy EFMCAPY L ACH_L_EENCR2)

navy T0S8CAP) JACE_L_10$8(R2)

wovL DODESCCAPY ACS_L _DODESCCR2)

“evL »CasL_PIDCR4),ACE_L_OLO_PIDCR2)

movL GACTLIGL_PHD, RS

wave

cLeL ACE_L_GET_ASTCR2)

cLet ACS_L_PUT_aST(R2)

navy ®10,4C8_L_QUOTACR2)

3llocated pool space.

s o0 oo oo oo o8

First do the GET AST

nave 2, RS
nave SGET_LENGTHe12,R1
Js8 CACXESALONCONPAGED
L 18 }4 RO,308
[ 14 $Ss

3082 novey RZ,ACE_L_GET_AST(RS)
cLeg (R2)e
Ll 34 ] R1,(R2)*
MOVZIBW  SOYN_K_GET_AST,(R2)+
suSHE S2NCRO G R1R2, AT 4R6,RSD
wgves
rgre E2NCRAGRTR2,RI R4LR5D>
AQ0L3

: bytes te charge to auota

Now copy the tse ASTS ints nenpaged poel. A separate dlock will
be sllocated for sach of the tese ASTS.
fails, the error path sust be sure to deallocate any already

If either desllocation

$Save AC3S address
tAlloe 12 bytes for 3 header

iClear twe link lomgwords

iStore

. 1Store size

type and clear spare byte

iSave regtsters for MQVC3

SCET_LENGTHGET_STRING,(R2) :Copy cade to peool

iRestare registers

3 AST,

: Do exactly the same thing for the PUT AST

novL SPYUT_LENGTH412,R1

Jss GAEXESALONONPAGED

sLsc 20,558

navy, 22,ACE_L_PUT_ASTCRS)
cLeQ (R2)+

nove r1,(R2)

WOVISW €DYN_K_PUT_AST,(R2)+
PUSHR  S4WCROLRI,R2,R3 k6, RSD
nQves

2-34

$allos

iClear
:Store
$Store

812,AC8_L_GET_ASTC(RS)ACASL_RASTCRS) :Stere address of special

skipping header in dlock

12 bytes for a header

twe link lengwords
size
type and clear spare byte

:Save regtsters for MOYC3

SPUT_LENGTH,PUT_STRING,(R2) :Copy code to poel



WRITING A USER-WRITTEN SYSTEM SERVICE

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

26t Jefaulet irectory String 17-MAY-1982 10:11336 VAX~-11 Maers V03=00G
USS_GETED Set Default Oirectory String P 17=-MAV<1982 10311306 VWORKICMUIZNIEKS.SYSPRG.USS]

1 88 C1i81 s01 ogow S2UCRYRLIoRZeRIREHRSY Restore Fegtstors
a1823 s¢2

€183 $013 Ready to queue he ST te the target process. This routine does not

v
0183 506 : make all the checks that are performed by SGETJPI. For that reason,
0tres3 $0% : <the caller nay have o0 vait for some time for information to bo passed
6183 $86 3 back from INe target process. The ane check that must be mzde aven
01863 S8 ¢ hoere it shether the target process hes been deleted (er i3 in the prece
0183 $68 : of being deleted).
01813 509 ¢ .
03181 $18 358 SETIPL T7Ss INeed to lock deen seme more code
S4 CC as 3C 018a $it nOVINL ACEBSL_PIDC(RS), R4 tGet PID of tzrget
s1 00000000 °GF co o018% s12 ®ovL C*SCMHIGL_PCBVEC,R1 iGot target PCH address in PIC man
4 6144 03 0195 13 nove (R1ITR4I Re
0C as§ 60 Ae 01 0199 Si¢ (2 148 PCBSL_PIDCR4)GACESL _PIDCRS) Are PIDS the same
- 39 12 019t 15 SNEQ so0s i€rror 4f not
36 246 A4 91 EQ Q1a0 Si6 °8s SPCBSV_DELPENGPCASL _STSC(R4) 508 ;Check {f being deleted
$é €3 0iss S17 PUSHL R4 sSave PC8 address of Rtarget
56 00000000 °GF €3 o1a7 518 novy, GASCHSGL_CURPCS, R4 $Get current PC8 address 2gain
82 78 86 00 Q1ag 13 novy PCBSL_JIBCRE)R2 sCharge user for buffer from quota
16 A2 39 AS €2 0182 520 susL ACS_L_QUOTACRS)ZJISSL_SYTCNTCR2] :Quota stored in JIB
10 &S cS 0187 s21 TSTL ACSL_AST(RS) tany user AST specified?
1} 13 o1gs s22 11118 408 1Skip accounting 1if nene
018C $23 iThis accounting cannet be done un
618C 524 $ here because OCLAST in the error
618C 328 : does its csr accountinge
318 4 87 018C $26 -1 {4] PCISU_ASTCNT(RG) sCount AST againet queta
00 0B as (1] E2 Goies 527 28ss CACBSV_QUATA,ACBSS _RMOD(R5),408
$2 06 80 o01iCé $28 40s: nGve IPRIS_TICON,R2 $6ive a shepoing boest
54 388G 01C7 529 oL R4 iCleam up stack
G8G06088C80°GPF 16 61C2 $306 . Jss GASCHSQAST
t1] 0000 °8F 3€C 61LiC8 $31 wOVZulL €SSS_NORNWAL,RC
e18$ $32 SETIPL 0
04 0108 $33 RET
0309 $34 ; Process has gone auay in the interin., Deallocate ACS and the
e1t9 538 : twe code blocks thst contain the CETY and PUT ASTs and return through
0109 $36 : cosmon exit path. Entry 55% is used if an error occurs after some
a109 $37 ¢ of the three pool bdlocks Rave 2lready beern allocated. Essentially,
@189 $39 ! <the ACS is slvays deallocavede If the GET and PUT ASTe have been loaded
0189 $39 ¢ noncaged peel, these blocks must de deallocatedy teos
H ] 111 R 1 4 3C 61069 $46 SOs: MOVIWL 8SSS_NONEXPR 20 :This i error if prcecess has gone
so 00 010¢ S61 $Ss2 PUSHL RO iSave status acress deazllocation
$0 20 AS 80 0Q1€0 562 nave ACS_L_PUT_ASTC(RSI,RO tdny PUT AST?
06 13 01€s 5§43 SEQL 60s
G00J30003°GF 14 01€4 Séé 389 GAEXESOEANAONPAGED $If seo, deallocate {t
so 1C AS t8 O1EC 545 6082 novey ACS_L_GET_AST(RS),RO sAny GET AST?
0s 13 01F¢ $46 seEQL 708
06000006 °GF 15 01F2 547 Js8 GAEXESOEANONPAGED $If so, deallocate {t
S6 s 88 0iFs S48 7083 nove RS, RO :Get address of pool to be deallec
00000000 °GF 16 01ifs S4¢ Jss CAEXESOEANONPAGED
682061 sso SETIPL ¢G
se SE 60 8204 $s1 nove (SPIec RO iRestore status
0e 11 0207 582 111 ] ERRNOR_RETURN : and onter ceommon exit pathe
080080067 0209 $%53 7S$: +LONG IPLS_SYNCKR
0260 $S4 ASSUME  (,.=~354> LE 512
0200 £1 11 .0SASL LS3

2-35



WRITING A USER-WRITTEN SYSTEM SERVICE

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

Get Default Oirectory String
ERACR_QETYRN =~ Common errar return

17-maY=-1982 10311216 VAX~-11l Macre Y03-00 Page 12
17-MAY-1982 10311206 WORK:CMUIINIEKS.STSPRG.USSIUSSGETOC1)

6200 $S7 +SUBTITLE ERRGR_RETURN = Common error return
0203 558
8200 $59 :o
0200 $60 : This is the common exit path for c¢rrors detected in arguments
0200 $61 i to the service. The event flag is set. If 2 status block was .
0209 $62 ¢ specified, final status is reported there. If an AST was requested,
0200 $63 ¢ 1t i3 aqueued to the caller (follows SGETJPI conventions).
0209 $66 3~
0200 s¢s
g200 566 SRROR_RETURN?
so 83 0200 567 PUSHL R0 {Save error status
Sé 00060000°GS® g0 o020°¢ 568 ngye GASCHSGL_CURPCE, R4 tMake sure R4 contents are correce
s1 60 Ab 00 021s 589 novy PCBSL_PIOCRA)I,R2 iGet PID of caller
$2 06 0218 s70 CLRL 2 Mo beest here
$3 046 AC 08 02%C sT1 nave, EENCAP) RIS iGet event flag number
80000000°G* 15 0220 sT2 Jse G*SCHSPOSTEF : and set the flag
s1 14 AC B0 0226 $13 nave T0S8CAPI 01 iGet status block address
(1] 13 06222 374 L1118 108 i8ranch if none specified
g22¢ $7S IENQURT $4,(R1),108 iAlse skip 17 inaccessible
(33 (14 00 0232 sT6 L 118 €SP (R1) SRepert finasl status
ss 18 aAC 00 023S STT 1082 nove ASTAORCAP) RS iGet AST address
18 13 0239 578 SEQL 20s sSkip Lif none
6 0C 023s 579 noyePsSL Ré . tGet PSL
Se 54 Q2 16 €& 0230 t1 1.} EXTLY SPSLEV_PRVYNGD, SPSLSS_PRYNGD,R44R4 Extract caller’s access mode
0262 s81 $0CLAST S CRS)ASTPRNCAP)  RA sQueue the AST
01 %4 0250 582 20s: rarR 48CR0D> iRestore status
. 04 0252 583 RET : and return
02813 $84 .



@

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 ACB 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:

e ACB in nonpaged pool

e 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



WRITING A USER-WRITTEN SYSTEM SERVICE

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

a070
9C as 30

18 S 20 as
s as L1

$3 00000000~

56
52 3C

82

gcs2 8F 1] 63
0070

St 30

s2 000006803°

(14
AS
9C
L1
GE
83
AS
56
56
sE

AS
GF

s1 5241

0C A4S &0

15 24 at

[33
1A
91
$2

09030000 °GF

$6 1C

AS

€00900C0O0°GF

Get Qefault Directory String

17-MAY-1982 10311316 VAX=-11 Nacre Y03-00 Page 13

GET_STRING = Get string from user bDuffer 17-NMAY-1982 10311:06 WORKICTMUIINIERS.SYSPRG.USSIYSSGETOCL)

3

c1
L3

94
9e
90
2C
2a

3C
g9
23
33
12
EQ
06
16

4]
17

0253
6253
0253
0253
0253
0253
0253
0253
0253
0253
02353
0253
0253
0253
6253
0253
6253
6253
0253
0283
0253
0253
02s3
02513
0283
0253
0253
0253
8253
8253
0253
0253
0257
82s¢s
0262
0267
026¢
9271
027
0273
Q2380
0286
0284
0234
028
0288
028¢
0294
0294
029F
02a1
0246
0249
02s¢
0281
0288
g288

586
87
sse
549
590
591
592
593
594
39S
596
s97
598
$99
606
603
602
603
504
508
406
507
608
409
410
611
812
613
616
418
416
517
418
619
420
521
622
623
526
623
626
427
628
829
630
631
532
533
834
2%
525
637
539
39
640
541
542

«SUBTITLE GET_STRING =~ Get string from user bduffer

*>

This roeutine executes as 3 special kernel AST in the context of
the target process. It loads the default directory string from
PL space into the extended ACS and uses the same ACB to aueus
snother special AST back te the original caller of the service.
Input Paramseters:

RO2N3 = Scrateh

% « PCE address of target process

RS = Address of extended ACS
Calling Sequence:

J88 CET_STRING froe AST delivery routine at IPL 2
Sutout Puremeters:

The dofsult directory string {s cepied from the target process
Pl socace to the end of the extended ACA.

Side Effects:
If the initial calling process still existse a special AST

is aueued to that process. The routine PUT_STRING eill be
the AST that executes in the context of the original caller.

@5 00 90 S0 o8 ¢0 w8 S0 08 05 w8 BS G0 OO GG € 90 26 P 0 99 0 o4 90 64 e 00

GET_STRINGS
PUSHR  $2uCRE RS, 06D
wove, AC3_L_OLD_PIDCRS),ACBSL_PIDCRS) $Turn ACB around
L00L3  #12,ACH_L_PUT_ASTCRS),ACBSL_KASTCRS) :0ifferent special AST
S1S82 . €C1IACSSV_KAST>,ACSSS_RNOOCRS) :Reset special bit
MOVAS  GAPTOSGT_DDSTRING,R3

MOVISL (R3)e,R6 iSave string count in 16

"OVAS ACS_T_ODOSTRINGI(RS),R2 IR2 located counted string in AC3
ngvs RE+(R2)e %2 i3 nee correctly updated
noves RES(RII 480, 8AC3 _K_STR_LENG(R2)

rare 1ANCRE L RS RED>

¢ Now gquesue an AST dack to the original caller

1882 SETI®L 10s iNeed to raise IPL here
waVvZN, ACB_L_OLD_PIO(RS),R1 $Get PID (PIX only) of caller
novey GASCHSGL _PCBYEC,R2 $Cet 1ts PCE address
navt (R2ITR13, 21 : in a PIC nanner
cmey PCISL_PTOCRIILACBSL_PIOCRS) :Same PID in bdoth places?
anNeg 20s (Error Lf not
L1M EPCHSY_DELPEN,PCBSL_STS(R1),208
cLre 2 iNe beoest going this say
388 G*SCHSQAST
SETIPL @€IPLS_ASTOEL tLower IPL back to 2
ngvL ACB_L_GET_AST(RS),R0 {and return to AST dispstcher
Jne G*EXESOEANONPAGED 3 through DEANONPAGED

2-38
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Listing 2-3:

16 AS 0o

50 20 S 046
80000000°GF 16
0 b3 09
00000060°5F 16
$0 L1 g0
00000300°GF 17
00000G0Y
ao00Go8E

eaeer
6288
0z2es
028E
82C1
02CS
02Cs
g2CE
0206
[ 21:24
0207
0209
6260
02C0
0281
0281
02€1
02€1
02€1

6463
6464
645
546
647
643
669
650
451
652
653
856
655
456
487
658
459
860
661

et Default Directory String

WRITING A USER-WRITTEN SYSTEM SERVICE

GET String ASt Procedure (Page 2 of 2)

17=MAY=1982 10311218 VYAX=~-11 Macro v03-00
SET_STRING = Get string from usor buffer 17=NAV<-198Z 103112056 WORKICMUIINIEKS.SYSPRG.US

: Original caller has gomo 2mey. Deallocate ACB and simply exit.

2082

30s:

SETIPL OTPLS_ASTOEL
PUSKL  ACB_L_GET_2STCRS)
novi, ACB_L_PUT_ASTCRS) RO

J58 GAEXESOEANGNPAGED
“ovL RS RO
Js8 GAEXESOEANONPAGED

wevL (12023 1]

Jre. GoEXESOEANONPAGED

LONG  IPLS_SYNCK
ASSUME  C.~108> LE 512

. GET_LENGTH s ., = GET_STRING

ilewer IPL to 2
¢Save GET AST block across deall
$PUT AST block is the first te ¢

$Nee do the ACS

$0osllocate ACS

sFinally deallocate the block

$ containing this code

sJume there. RSB ir EXESOEANONPA
? eill return t0 AST dispatcher.



WRITING A USER-WRITTEN SYSTEM SERVICE

The PUT String AST Procedure

e Executes in context of caller process.
- At IPL 2, since special kernel AST

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

e Checks to make sure image that «called system service still
executing : v

- To insure IOSB and AST address are addresses 1in calling -
image, not some arbitrary image

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

e Access PHD through Pl space window

e Rechecks protection of IO0SB 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
e Copies default directory string to specified buffer
e Sets specified event flag
e Loads IOSB, if regquested
e Tests for user-requested AST
- If requested, reuses same ACB for user AST
- 1If not requested, deallocates ACB
e 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)

se
10 A0

26

T8
38

AS

14
[1]

33 00600006 “GF
0oFQ €3

36 AS

63 a8

AS

3s

a8
1]
A&

11 33

03f¢

[1]
56

ic
24
08

L4
AS
AS
[

A3
09

82
43

Get Default Directory String
PUT_STRING -~ Return string te originsl c 17-MAY-1982 10:11:06

06
co

1]
g1
13
€1
86

1

33
%€
o0
sh

00
13

98
L L]

[ 213}
02€1
02€1
02€1
6281

0281

02£1
(233
02€1
02¢1
2€1
02€1
G2€1
62€1
02K}
02€1
02€1
02€1
02€1
0281
G2E1
02€1
02€L
Q2EL
9281
62E1
02€1
0281
G281
02€3
02€1

02Es

0284
8284
02E8
02€0
02€0
02¢0
0280
G2Fs
02ea
028C
0301
G364
0364
0304
0367
4307
0308
030
0313
6317
0310
0321
0323
8329
632¢

663
664
485
665
667
668
869
570
671
812
§73
676
67s
876
877
878
679
880
681
682
683
586
68S
686
ee7
888
689
690
691
692
693
694
895
696
697
898
699
108
701
702
703
106
108
106
707
108
109
110
111
112
133
714
715
716
717
718
719

17-nAY=-1982 10211316 VAX=-11 HMacro Y03-00

WORKSCMUIINIERS . SYSPRGLU!

PUT_STRING = Rsturn string to original caller

of the target process from the extended ACB into the user specified

from AST delivery routine at IPL 2

The default directory string i3 copied from the extended ACH

data {s moved to user buffer, The
An AST may be delivered if e
Suffered quota bytes are returned

:Save address of block containd
code for JMP exit through rou
EXESOEANGNPAGED

iRestore quota bytes charged

SACB SV _GQUGTA,ACBSE _RNMODCRS)I 5% :¥Was caller®s AST quots

$6ive it Dack because ASTDEL,
3 which ususlly gives back AST
: cannet. decause {t never gets

iSave some registers

{Address of counted string in 2
3ot bufter descriptor

36et caller’s original access 2
sCan it still bde read?

iGet address of length duffer

3Is it writeable?

<SUBTITLE
-
$ This routine executes 33 2 special kernel AST in the context of
¢ the eriginal cazller. It moves the default directory string
H
:  Input Parsmetersd
H ROSKI =~ Scratch
H R4 = PCB address of original caller
H RS - Address of extended
b
$ Calling Sequence:?
H J88 PUT_STRING
H
: OGutput Persscters:
s
H te the user specified buffer.
:
: Side Effectsesd
H
H If all access checks are 0K,
3 designated ecvent flag is set.
H origiral call requested one.
PUT_STRING:S .
PUSHL ACB_L_PUT_ASTCRS)
H
ngvey PCESL_JIB(RG), RO
ADOL ACS_L_QUOTACRS ) JIBSL_BYTUNT(RO)
: Rake sure tn;t the same image is running.
ngvy GACTLIGL _PHO,R3
cney PHOSL_ INGCNT(R3I) (ACEB_L_INGCHNTLRS)
SEQL 108
L1114
INCY PCBSW_ASTCNTCRS)
11 K] [13] 70¢
1082 PUSHR BARCRELRSGRELRTHRE LR
novae AC3_T_DOSTRING(RS),R2
nove ACB_L_ODODDESC(RS)I,R3
ROYZISL ACSS$8_RNODCRS)I, R
IFNORD  812,(R3),40%,R9
ngvL S(RI), 18
L1118 208
TENGURT £2,(R8),403,R9
NOYIBW  (R2)+,(R8)
208: novy (R3).26

;8uffer size to R6



WRITING A USER-WRITTEN SYSTEM SERVICE

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

Get Default Oirectory String 17-MAY-1982 102311316 VYAX-11 NMacre Y03-00 Prge 16
PUT_STRING = Return string to original ¢ 17-MAY=-1982 10311306 VORKICMUIINIEKS.SYSPRGLUSSIUSSCETO(L)
14 13 032¢ 120 SEQL 30s 3I? equal, then zero length buffer
$7 Go A3 08 6331 121 ovL A(RI)WRT $ and address to R7
(11 13 033s 122 SEQL 308 $If eaqusl, none specified
0337 723 IFNGURY R6,(RTI 408,09 31s text buffer sriteable?
.00 82 00S3 8¢ 2C 0330 124 noves SACE_K_STR_LEN,(RZI80,R6.(RT)
50 0000°8F 3C 0345 728 3082 MOYIVYL SSSS_NORNAL,RO
0s 11 0344 126 sre sas
034C 127
se 0000°3¢F 3C 034C 728 40s: ROVIWL 8SS$_ACCVIG,RO
03s1 129
03FC 8¢ A 0351 730 SOs: rOrR CONCRL SRS REGRTHRILRI> Restore Tegisters
50 02 03sS 731 PUSHL RO $Save the final status
53 28 AS 89 0357 732 moveL ACB_L_EFNCRS),R) . $Get event flag numbder
st 60 As co 0133 733 nove PCBSL_PIDCR4), R ¢ and PID of reauester
g4 03S5¢ 738 cLRrL 2 ’ tNe beost for this
00000000 °GF 16 0361 738 Js8 GCASCHEPOSTEF tSet the event flag
01 aA 0367 736 PO R Lo 14 { bd tResterc final status
$3 2C S to 0369 127 ngve ACB_L_TIOSBCRS) RS siny I03SH?
oa 13 Q0360 738 L1118 60s
034F 739 " TPNOMRT 04,(RI)(508,ACB38_RNODCRS) :Simply Lgnere if not writesable
63 50 00 01376 T40 nave RO, (R)
0379 T41
0379 742 ¢ If an AST sas requested,; then use the ACE one more time to aueue
0379 743 ; that AST te the caller. Otherwise, deallocate the extended ACSH,
0379 Tes
10 AS 8s 0379 745 6082 ISTL ACSSL_AST(RS) sAny AST?
s 13 037¢C 746 SEQL 708 311 equale then none
s2 06 037% 167 cLry 2 iNo deost here either
80CCQR000°5F 16 0320 748 Js3 GASCHSQAST {Queuae the regular ASY
o9 11 01386 149 (14 30s $Exit through EXESOEANONPAGED
Q388 750
0388 %1
S50 $s Ce 03es 782 7082 »QavL RS.R0 $Address of ACS to bDe deallacated
00000000 °GF 14 0388 783 J$8 GoEXESOEANONPAGED iDeallocate ACH
S0 SE 8o 6391 754 80s: u"gvey (SPIe, R0 INew desllocate code dlock
00000300 °GF 17 039 753 Jne G EXESOEANCNPAGED iAgeine exit sith a JNP
039a 154
goco0089 01392 187 PUT_LENGTN = , - PUT_STRING
039a 788
0392 799 «ENO



L 1s

65

40
1]

&0

-3

&F
L1

(23

26

T2
69

53

66
Te

‘ WRITING A USER-WRITTEN SYSTEM SERVICE

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

agoo

(111}

0009

0009

0800

LLLL)

0690

0006

000

8000

€Q00

Qoco

00000009

0000

0co0

00000007 0000
60600003 0004
06000928° 000
0000082C° 000C
0066006a° CO10
00600020° 0014
036060A3° 0018
6006600660 001C
006606080 0020
60000900 0026
00000000 0028
06600008 (02¢C
60060034~ 0030
000060SC 0034
20 73 73 45 53 &F T2 S0 00S5C.
20 3a 00sa
00000G0E 006A
06000200 0062
00000073° 006%
0000060746° 0072
GGGUG0008 0675
00000272 GG7a
6278

8000 627s

$9 53 00060296°G16EQ300° 027C
46 6E &) 40 60 G288
c28r

26 65 67 61 T3 T3 45 40 O28F
TS 68 TZ 20 S4 %3 &1 20 0298
0060GO1S 02a7
02a7

00000000

8668 0000

0002

0002

0002

03 SO €3 Go1v
0083 31 go1a
0010

0810

0013

0312

o o o 1o b bd 0o B4
NP AR P WNCCO DB NP ASr W

13

-

s 9o wo oo o0 96 o0 as oo

arglists

{asdble

oids
prenswls

orecs
et

o® & , =
dddescl:
Butflenis
buyffer?
techans
titnane?
ameos

alen =

start

.
.

17-MAY=-1982 10311339 VAX=-11 Macro Y03-00
27-42R=1992 15327216 NORKICMUIINIEKS.STSPRGLUS

TEST.NAR

This program tests the default dfrectory system
services, It prompts the uter for 3 process naece
and returns that user®s default directory string,

Noteo that the Brecess being cxamined must be ir the
s3me group 3s the process ruvaning this pregran: if
nets the "no such process® eFror message vill be
gensrated (also. Must use enter exact upper/lover
case letters in process name)d.

«D8ect nonshared_data pic, noexe, long

argument list for call
«long 4 SeVeR paraneters
+long 3 use EFN ¢ 3

<address pid
«8ddress prcaanl
«3ddress dddescl
caddress iosdi
«address astrout

in ca2se use PID
using process namne
descrigtor block
returned status

AST reutine address

*0 @0 00 0 90 00 ¢ @0 w0 00

+long -] AST parsmoter

«long g alse used {n QI0 calls
«loneg 0

«long [ ? net used in this test
oclong 2 ? precess name desc.
cdddress pre

oBlkb 60 ? =411 de suoplied dy user
cascii /Process names /

pegt

-long 512 leave lots of space

caddress buffer
«address duflenl

default dir string returned
length of default dir string

clong O
+Blkh s12
cword [} 3: used to communicate sith tty

-aseid /SVSSCORmAND/

-88€ii /Message from ASY routine/

- ames
+osect code picy shr, nowrt
sord [} ! save no registers

€stablish channel to terninal

" tassign_s chanstichan, devnamsttnase

1082

blbs rG¢ 108
bre orr

Get process nane
Sqaiow_3s chansttchan, funcelios_readorompt,iosbasiosdl, -
pl=prc,p2=840,p5sfpant,pé=épa

[38)

-43
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186008 GF

51 50
00000022 °EF

60000000 CF
38 50

2C s¢

WRITING A USER-WRITTEN SYSTEM SERVICE

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

€9
3c

()

€9

g9

s

[ 2]

004C
cosr
00sa
(117}
00SA
0945
[L.I1 ]
[L1Y]
0048
eom
0074
0974
0074
099"
004AQ
0Ga0
00A0
0cAS
00ae
0089
0049
00a8
068
00as
[1.}-+3
0003
(11 ]

ss
56
s7
s
59
60
81

[ 3]
&
(1]
&6
67
68

70
EAY
72
73

16

T8
76
17
7

19

80
"

..

17=-MAV=-1982 10211239 VAX~-i1 Racro Y03-00 Page 2
2T-MAR=1982 15327316 VWORKICHNUIZNIERS.STYSPRG.USSITEST.AA(CL)
blhe rQy orr
movzwl {osble2, prcnami ? set process name len.

Call user-sritten system service to get default dir. string
collg arglist,gtuss_getdd
blde rQyorr

¥ait for request to complete using EFx § 3
suaitfr_s efnesl

© dlbe rOoere

.

erers

astrouts

Print default directory
taioe_s chan=ttchan,funcefios_eritevblkyplsbuffer,p2sbuflenl,pé=032
ret

Srror exit path
Sexit_s 0

ASY reutine entered before svent flag wait satisfied
overd 0 . : save ne registers
Oisplay message indicating AST delivered
Salow_s chansttchan, funcsfias_writevblk,pl=2ames,pl=dalon,péne32
ret

eond start

2-44



WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-6: MAKETEST.COM Command Procedure

100
200
300
400
500
640G
706
60
%00
10060
1100
1200
1300
1400
1500
1600
1760
by 1.1
1900
2000
2100
2200
2380
2400
2500
2600
2700
2860
2960
3000
3igo
3200
3300
3600
3500
3600
3700
3806
3900

‘

st MAKETEST.CON

$t

8¢ This command procedure builds 21l cemponents fer the

st defasult directory systems service, dispateher, and

st ssmple test progran.

81

8 SET VERISY

£ 1]

5t First, assesble and link the system service and dispatcher
1!

$ NACRO/LIST USSGETDO.NAR ¢ SYSSLISRARYSLIS/LIS

$ LINK/PROTECT/NOSYSSHR/SHARESUSSGETOO/NAPaUSSGETO0D/FULL SYSSINPUT/OPTIONS
]

Cptions file for the link of User System Service example.

SYSSSYSTENSSYS.STB/SELECTIVE
1
} Create » separste cluster for the transfer vector.
t
CLUSTERSTRANSTER _VECTOR,4+SYSSOISKICIUSSGETOD
¢

GSMATCHN=LEQUAL 2l

1]

1] Nezxte, assemble a2nd link test prograe
st

$ WACRG/LIST TEST
$ LINK TEST/MAP/BYLL.SYSSINPUT/OPTIONS
1

1 Gptions file for USSTEST
USSGETOD.EXE/SHARE

11}

[3] ‘Prepare to test program

st

$ SET PROCESS/PRIVe(CNKENL,SYSPRY,w0RLD)

$ COPY USSGETCO.EXE SYSSSHARE:=® .=

$ PURGE S.MAP, 8.L1S, 3.08Jy $.EXE, SYSSSHAREIUSSGETOD.EXE
$ RUN SYSSSTYSTEMIINSTALL
STYSISKAREIUSSGETOD.EXE/SHARE/PROTECT

$ SET NOQVERIEY



WRITING A USER-WRITTEN SYSTEM SERVICE

Listing 2-7: Sample Run

¢ SHOV PROCESS/GUOTA

14-HAY=-1982 18133:44.80 GPAO?
Process Quotas!

Account nasee!l

CPU liait ¢ Infinite
Buffered /0 bwte count auota ¢ 192
Tiser aueue entrv eucta ¢ 10
Paging file auata !¢ 2834
Default rase faull cluster ¢ &4
Eneveue asuota ¢ 100

1
4 SHOW_SYSTEM
VAX/VAS X31JP
Pid Process Naae
00010000 NULL
00010001 SWAPPER

000,000 COM ]
000,000 HID 1é

00010043 FRIEDMAN 012,040 LEF L)
00060043 _0PAGE 011,250 CUR 4
000900446 MARSH 013,220 LEF 4
Q0010047 REMACP 001,003 HI2 [
00010048 EVL 001,004 HIB 4
00010049 NETACP 001,004 HIB 10
0001004A. PRTSYNBY 001,004 LEF 14
00010043 QPCOM 001,004 LEF 2
0001004C JOB.CONTROL 001,004 HIB 9
0Q0A004D MUIINIEKS 011,250 LEF ]
0001004E DRAOGBACP 001,003 NI3B 9
Q002004F ERRFNT 001,006 HIB ?
1
$ SET PROCESS/PRIVm(CMKRNL s WORLD)
1 ]
¢ RUN TEST
Process namel MARSH
Nessase fros AST routine
CMARSH.RNO3
L &
$ RUN TEST
Process nasel _0PAO¢
Messase fros AST routine
{MUIZNIEKS.SYSPRG.USS]
1]
$ RUN TEST
Process nase! NU
Kessase froe AST routine
ISYSTEN=W-NONEXPR: nonexistent rrocess
1]
4 SHOW PROCESS/QUOTA
14-KAY-1982 18:33:01.97 oPAO:
Process Quotas:
Account naee!l
CPU limit ¢ Infinite
Buffered I/0 bute count auata ! 8192
Tiser aueus entry euota ! 10
Pesing file asuots ! 9834
Default rage fault cluster @ 64
Eneueue auota ¢ 100

Processes on 14-MAY-1982 18:33:53.47
UIC State Pri Dir.

User ! MUIZNIEKS

Direct 1/0 lisit ¢
Buffered /0 limit:?
Qren file euots @
Subrrocess asucts !
AST lisit ¢

/e cru
0 02:14255.02
0 00:00307.74
404 00:01:01.34
174 00300324.44
18 00:00202.25
1 00:00:00.07
2 00:00:00.54
1718 00:01:00.4S
339 00:00330.43
2 00300300.18
107 00:00:03.25
342 00:00:36.74
3460 00:01:27.49
70 00:00:01.0%

User ! MUIZNIEKS

Direct I/0 liait @
Buffered 1/0 liasit?
Gren file suata ¢
Subrrocess aucta !
AST lisit ¢

-]

-]
4940
8384
4790
3t
161
2086
357
AS
176
8433
33469
26

Urtine O 02240:06
Page flts Ph.Mew

80

(2]
@ N o
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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 (MCR)
is provided primarily for compatibility with PDP-1l systems.

There are several ways in which the command language interface can
be altered. 1In previous courses you learned how to use symbols to
tailor the DCL command environment. - You also 1learned 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 <c¢annot be
represented in a DCL-like manner (with commands that have
parameters and qualifiers), or 1f 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 1language 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.
It 1s highly recommended that you try to soclve your problem by
building on DCL, using the command 1language editor rather than
writing your own CLI, since the system interfaces are much
stabler, more formalized, and better documented.



WRITING COMMAND LANGUAGE INTERPRETERS

OBJECTIVES

e¢ Use the command language editor to add a new command to DCL.

e Write an alternative command language interpreter (CLI) to DCL
and MCR. '

RESOURCES

LOGINOUT source listings

DCL source listings

MCR source listings
VAX«ll‘Utilities Reference Manual

VAX/VMS Internals/Data Structures
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TOPICS

Ways to modify the Command Language Interface
Command Language Interpreter

Command Language Editor

VMS CLI

Sample CLI
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Ways To Modify The Command Language Interface

Modifying

Replacing

METHOD
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Symbols

Foreign Commands
Command tanguage
Editor

DCL

Writing your own
CLI

COMMENT

Per-process
Per-process

Per-process
and
System wide

Only if above
methods fail or
not possible
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"\ ?.CLD \I\
COMMAND
DESCRIPTOR
P1 FILE P1
OR COMMAND
LANGUAGE OR
EDITOR
COMMAND TABLE COMMAND TABLE
FILE FILE
(1.E. SYSSSHARE:
DCLTABLES.EXE)

TR-49188

Figure 3-2 The Command Language Editor

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 B go to:
1. Your Pl space
2. A DCL Command Table File
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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 CLISDCQ_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
DEFINE VERB winkin
| IMAGE  blinkin
PARAMETER Pl, options

QUALIFIER qualifier_name, options

1. DEFINE VERB
Specifies the verb's name is "winkin"

2. IMAGE

The image to be invoked is called "blinkin".
The directory default is SYSSSYSTEM.
The file type default is .EXE.

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

4. QUALIFIER
Defines a qualifier for the verb.

3-1¢
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Examples
l. Add a verb to the Pl table
$ SET COMMAND GOGETEM.CLD
GOGETEM.CLDA

DEFINE VERB DOIT
IMAGE DONE

| I
| I
I |
[ !

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=SYSSSHARE:ALMOSTDCL.EXE
Using the /OUTPUT qualifier will alter each of the above

examples to create DCL table files instead of changing Pl
space.

3-11
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FUNCTION

WRITING. COMMAND LANGUAGE.

CLD Reywords

Image name to be run

Internal
Internal
Paramete

Paramete

Qualifie

Qualifie

routine name
routine CLD
r and position

r Characteristics

r and name

r characteristics
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KEYWORDS

IMAGE (oerm= vece mang)
ROUTINE
MODULE (discussed later)

PARAMETER [Pn]

LABEL=name

PROMPT=string

VALUE= REQUIRED
DEFAULT=string
LIST
TYPE (discussed later)

QUALIFIER name
LABEL=name
PROMPT=string
DEFAULT
BATCH
[NONINEGATABLE
PLACEMENT= GLOBAL
LOCAL
POSITIONAL
DEFAULT
LIST
TYPE (discussed later)
SYNTAX (discussed later)

VALUE=
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Partial Listing of EDIT.CLD

define verb edit
image edt
prefix clisk edit :
parameter pl,prompt="File",value(required,type=$infile)
qualifier decide
qualifier exact
qualifier expert
gualifier increment, value
qualifier isave, value
qualifier line
qualifier listing, value(type=S$Soutfile)
qualifier lower
qualifier output, value (type=S$outfile)

qualifier pline, value
qualifier read_only

qualifier 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
qualifier edt

qualifier command, default,value(type=$infile)
gualifier recover

gqualifier journal, default,value(type=$Sinfile)
qualifier bak, default

qualifier num, default

outputs (output,listing)

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

DEFINE SYNTAX namel
[IMAGE]
e

DEFINE TYPE name2
KEYWORD

DEFINE VERB abbott
IMAGE costello

PARAMETER Pl, VALUE (TYPE=name2)
QUALIFIER HELP, SYNTAX=namel

When qualifier HELP is used, the alternate SYNTAX namel 1is
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
SDATETIME
SDEVICE
SDIRECTORY
$INFILE
SINLOG
SINSYM
$SNUMBER
SOUTFILE
SQUTLOG
SPROCESS
SulcC

FTorow ¢

¥ ouTsym
t PR ece

$ PeoTEceriam

Meaning

Date/Time Specification
Device Name

Directory Specification
Input File Speéification
Input Logical Name

Input Symbol Name

Nuﬁeric Quantity

Output File Specification
Output Logical Name
Prcocess Name

UIC Specification

o Folpapr crECK A THIS TIME
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Partial Listing of EDIT.CLD
define syntax edit_using_scs ]
image backtrans

define syntax edit_using_slp
image backtrans
image sumslp

define type audit options

keyword position,value
keyword size,value

2
define syntax sumslp ©
o

define verb edit

image edt

prefix clisSk_edit

parameter pl,prompt="File",value(required,type=$infile)

qualifier audit trail, value(list,type=audit_options)
qualifier decide ’

qualifier exact

qualifier expert

gualifier increment, value

qualifier isave, value

qualifier line

qualifier listing, value(type=S$outfile)

qualifier lower

qualifier output, value (type=Soutfile)

gqualifier pline, value

gualifier read only

qualifier save, value

qualifier slp, syntax=edit u51ng slp QD
qualifier sos, syntax=edit _using_sos O
qualifier start, value .
qualifier step, value

gualifier truncate, value

qualifier tab

qualifier checksum, value

qualifier report

gualifier header

qualifier sum, syntax=sumslp 3]
qualifier update, value(list) ,placement=local
gqualifier edt

qualifier command, default,value(type=$Sinfile)
qualifier recover

qualifier journal, default,value(type=$infile)
qualifier bak, default

qualifier num, default

outputs (output,listing)

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

FUNCTION ROUTINE

Get value of
parameter or qualifier CLISGET_VALUE (label,retbuf)

Check for presence of
paraqéker or qualifier CLISPRESENT (label)

Issue error if some
unprocessed parts of
command in buffer CLISEND_PARSE()

Parse a command string
based on predefined : : )
parsing table CLISDCL_PARSE(cmd_string,table_names)

Invoke internal routine
for verb specified CLISDISPATCH()

3-17
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NAME.MAR

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

o we wo we wo

.TITLE NAME
SDSCDEF
SCLIDEF

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

LBLKW 1
.BYTE DSCS$K DTYPE T, DSCS$K CLASS D
.BLKL 1 - - - -
LAST_NAME:
LBLKW 1
.BYTE  DSC$SK_DTYPE_T, DSC$K_CLASS_D
.BLKL 1 -
MIDDLE NAME:
.BLEW 1
.BYTE DSC$K DTYPE T, DSC$K CLASS D
.BLKL 1 - - - -
FIRST: .ASCID /FIRST/
LAST: .ASCID /LAST/
MIDDLE: .ASCID /MIDDLE/
.PSECT CODE PIC, SHR, NOWRT, LONG

.ENTRY BEGIN, “M<>

~e “e

Get values for parameters and qualifiers
PUSHAQ FIRST_NAME

PUSHAQ FIRST

CALLS #2,G"CLISGET VALUE

PUSHAQ LAST_NAME

PUSHAQ LAST

CALLS #2,G"CLISGET VALUE

PUSHAQ MIDDLE NAME™

PUSHAQ MIDDLE

CALLS #2,G"CLISGET_VALUE

e =™

Process paramters and qualifiers
PUSHAQ FIRST_NAME

CALLS #1,G"LIBS$PUT OUTPUT
PUSHAQ MIDDLE NAME

CALLS #1,G"LIBSPUT_OUTPUT
PUSHAQ LAST NAME

CALLS #1,G"LIBSPUT OUTPUT

RET -

.END 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=first,
VALUE (REQUIRED,LIST)

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

QUALIFIER middle, VALUE (REQUIRED)

Sample Run of NAME.MAR

SNAME

$DCL-W-IVVERB unrecognized command
\NAME\

S

$SET COMMAND my_directory:NAME.CLD

$

SNAME

$_First Name: Laura

$ Last Name:

LAURA

student
SNAME/middle=elizabeth
$ First Name: Laura
$TLast 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

we WO e We We we Wy W

.MACRO CHECK_STATUS code=rf, ?go

blbs code, go

"pushl code

calls #1, g”"libS$stop
go:

.endm check_status

LYY

.TITLE COMMAND ‘
- LIBRARY /MARSLIB :MACROS/
SCLIDEF
$DSCDEF

we

.PSECT NONSHARED DATA PIC, NOEXE, LONG
COMMAND:

.BLKW 1
.BYTE  DSC$K_DTYPE_T, DSCSK_CLASS_D
.BLKL 1

PROMPT STRING:
.ASCID /TEST> /
.PSECT CODE PIC, SHR, NOWRT, LONG
.ENTRY BEGIN, "M

: Get the input line
GET_COMMAND:
PUSHAQ PROMPT_STRING
PUSHAQ COMMAND
CALLS  #2,G"LIBSGET_INPUT
CHECK_STATUS -

~e “e

Check for valid syntax
PUSHAQ TEST_TABLES

PUSHAQ COMMAND

CALLS #2,G"CLISDCL PARSE
CHECK_STATUS -

—e we

Dispatch to the appropriate routine
CALLS 40,G"CLISDISPATCH

CHECK STATUS

BRW ~  GET_COMMAND

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

(W)
|

20
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.ENTRY REPORT_COMMAND, "M<>

. SAVE
.PSECT NONSHARED DATA PIC, NOEXE, LONG
ERROR: .ASCID /Error in file name/
SUB NAME:
TASCID /MY_SuB/
FILE_NAME:
BLKW 1 :
.BYTE  DSC$K_DTYPE_T, DSC$K_CLASS D
.BLKL 1 -
MY_COMMAND:
.ASCID /PRINT /
DST: .BLKW 1
.BYTE DSCS$K DTYPE T, DSC$K CLASS D
.BLKA 1 - - - -
FILESPEC:
LASCID /FILESPEC/
EDIT: .ASCID /EDIT/
.RESTORE

.PSECT CODE PIC, SHR, NOWRT, LONG

- wo

Retrieve the file specification
PUSHAQ FILESPEC
CALLS $1,G"CLISPRESENT
BLBS R@, SUCCESS
PUSHAQ ERROR
CALLS $#1,G"LIBSPUT_OUTPUT
RET
SUCCESS:
PUSHAQ FILE_NAME
PUSHAQ FILESPEC
CALLS #2,G"CLISGET VALUE
BLBS R@,WORKED
RET
WORKED:
PUSHAQ EDIT
CALLS #1,G"CLISPRESENT
BLBC R@, PRINT
CALLS 40,EDIT QUALIFIER
PRINT: -
; Create command
CLRW DST+DSC$SW LENGTH
PUSHAQ MY COMMAND
PUSHAQ DST
CALLS $2,G"STRSAPPEND
PUSHAQ FILE NAME
PUSHAW DST
CALLS $2,G"STRSAPPEND

Listing 3-4 COMMAND.MAR Program (page 2 of 3)
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as ~o

Print the file

CLRQ  =(SP)
CLRQ  -(SP)
CLRQ  =-(SP)
PUSHAQ SUB_NAME
CLRQ  =(SF)
CLRL  =(SP)

PUSHAQ DST

CALLS #10,G"LIBSSPAWN
CHECK STATUS

RET

-ENTRY EXIT_COMMAND,"M<>
SEXIT_S
RET

.ENTRY EDIT_QUALIFIER, "“M<>

.SAVE -

.PSECT NONSHARED DATA PIC, NOEXE, LONG
EDT_COMMAND: -

.ASCID /EDIT /

.RESTORE

.PSECT CODE PIC, SHR, NOWRT, LONG

e wo

Create command

CLRW DST+DSCS$SW LENGTH
PUSHAQ EDT_COMMAND
PUSHAQ DST

CALLS #2,G"STRSAPPEND
PUSHAQ FILE_NAME

PUSHAW DST

CALLS #2,G"STRSAPPEND

w8 we

Invoke EDT

CLRQ - (SP)
CLRQ - (SP)
CLRQ -(SP)
PUSHAQ SUB NAME
CLRQ - (SP)
CLRL -(SP)

PUSHAQ DST

CALLS 410,G LIBSSPAWN
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/OBJECT=TEST TEST.CLD
$ MACRO/LIST COMMAND .MAR

$ LINK COMMAND, TEST
$ RUN COMMAND

TEST>
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Legal Commands for COMMAND.MAR
1. REPORT file_spec
Print the file
2. - REPORT/EDIT file_spec
Allow editing before printing the file
3. EXIT |

Exit the program
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CLI Overview

PROCESS
CREATION
USER
EXECUTIVE MODE DELETED

(LOGIN)

CLI INITIALIZATION CODE

CLI MAIN LOOP =

— ESTABLISH EXIT HANDLER

-~ GET USER COMMAND

-~ CALL IMAGE TO PERFORM COMMAND
(MAYBE LOGINOUT)

IMAGE CALLED -

IMAGE EXECUTES

ITS = SEXIT SYSTEM SERVICE ’ cLl
IMAGE EXITS IN USER ACCESSMODE ——— T ExiT

HANDLER

TK-9182

Figure 3-3 CLI Overview
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LOGINOUT

¢ Found in SYS$SYSTEM:LOGINOUT.EXE

¢ Validates username and password

® Maps requested CLI (from SYSS$SYSTEM:cli.EXE)
- CLI specified by /CLI=cliname after USERNAME
- If missing, try value in UAF
- If missing, uses DCL
- Starting address of CLI in CTLSAG_CLIMAGE

- CLI file must be INSTALLed (usually /SHARE)
e Establishes process permanent files (S¥SS$...)

e 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

3-26
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LOGINOUT-CLI Communication

e Data Structures Involved (in Pl Space)

.

LGl AREA

USED ONLY
8Y
LOGINOUT

PPD AREA
SHARED BY
LOGINGUT
AND CLI

:: CTLSAG_CLIDATA

>

PRC AREA

USED ONLY
BY CLI

TKHS172

Figure 3-4 LOGINOUT-CLI Communication

e LOGINOUT to CLI Communication

- Logical Names

e PROC1l-8

e Pl-8

® SYSSxxx
- PPD Area

™

¢

™

®

[ ]

- wg W

¢ CLI to LOGINOUT Communication

- Final status code in PPD area

procedures to execute intially
parameters for batch jobs
process permanent files

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 SYSSOUTPUT
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CLI Initialization Code

e Entered following REI from LOGINOUT (no entry mask)
. _Establishes initial call frame
- So can establish condition handler for CLI

= Uses CALL instruction

e Establishes supervisor stack pointer (CTL$AL STACK+8)
e Runs down LOGINOUT image (SRUNDWN)
¢ Deletes unneeded logical names created by LOGINOUT

- Leaves process permanent files (in executive mode)

e Does any CLI-specific initialization
-~ Initialize process RMS structures to allow terminal I/0
= Establish CHMS handler (SDCLCMH)
¢ Entered with change mode code on stack
¢ Must remove code from stack

e Exits with REI

- Establish CLI callback routine (CTLSAL CLICALBK)

- Anything else the CLI needs to do once

e Enter CLI main loop
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CLI Main Loop

e Establish condition handler for CLI errors

e Establish exit handler ($SDCLEXH)
- Will return control back to main loop following image exit
- If missing, process will be deleted

- Want exit handler declared at supervisor access mode

e Prompt user for CLI-specific command
- Do command specific processing within CLI, or

- Run external image

o Loop for next command
- Store final exit status in CLI-independent data area (PPD)

- Run SYSSSYSTEM: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
loop ‘

Use SIMGACT 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 (wvia CALL)

- Establish EXESCATCH_ALL as condition handler

Establish EXESCATCH_ALL as last chance handler (SSETEXV)
Perform address relocations (SIMGFIX)
Build CLI argument list to pass to image (6 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 GTEXESEXIT_IMAGE (for SEXIT)

- Image may not return if calls $EXIT directly

Control will be returned to main loop by exit handler

main



NAME
DFLTNAME

HDRBUF

IMGCTL
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Arguments to S$SIMGACT
String descriptor of filename to activate
String descriptor for default file name

Address of 512 byte buffer in which image header,
image file descriptor, and address of most recently
used FAB are returned. The first 3 longwords in
the buffer are the addresses (in the buffer) of:
1. The image header (S$SIHDDEF)
2. The image file descriptor (S$SIFDDEF)
3. Address of FAB for most recent open
(FAB is in image activator scratch
pPages, or @ if no FAB available)

Image activation control parameters
Bit @ = IACSV NOACNT (set if not activating image)
Used By 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 if image is shareable image being
activated as part of executable image

L}

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)

IACSV_MERGE (merging one executable image
into address space of another) Causes
the stack, I/0 segment, and privilege
amplification to be ignored. Must be set
to allow call from user access mode.

Bit 4

Bit 5

IACSV_EXPREG (set if INADR2 indicates
which address region, P# or Pl, to use,
instead of a specific address range)
Bit 4 must also be set.



WRITING COMMAND LANGUAGE INTERPRETERS

INADR2 Address of quadword containing input address range
in which to place image.

RETADR2 Address of quadword to contain the return address
. range into which image actually mapped.

IDENT2 Address of quadword containing the version number
and matching criteria for a shareable image.

ACMODE Access mode of owner of pages (not currently used).
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CLI Exit Handler

CALLed after image exit (from S$EXIT)

- In supervisor mode

- To rundown image ($SRUNDWN)
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
e Control transferred back to $EXIT
e SEXIT looks for more exit handlers

o If none found, deletes process
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Sample CLI - MYCLI

e Based on DCL

L.

e Prompts for image f£ile name to run, can be:
- Native mode image

- Compatibility mode image

e For RSX utilities like PIP, can pass command lines:

- SYSSSYSTEM:PIP * EXE/FU (for full directory) .

e Cannot pass command lines to DCL utilities

= DCL callback facilities not implemented

e¢ References various storage areas:
- PPDS... locations for LOGINOUT-CLI communication

- PRC_... as process work area (CLI-specific)

PRD_... for RMS data structures (CLI-specific)

- WRK_... temporary stack storage (CLI-specific)
e Establishes control-Y AST routine:

- Prints message when entered

- Forces currently executing image to exit
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SUPSSTART::

SUPSRESTART: :

General Layout of Sample CLI

- Establishes

‘Initialization Code

supervisor mode SP

- Runs down LOGINOUT image

- Initializes
- Establishes
- Establishes
- Establishes

- Initiaiizes

private storage (PRC area)

CLI callback routine (SUPSUTILSERV)
control-Y AST routine (SUPSCTRLY)
CHMS handler (HAND)

RMS area (PRD) for terminal

- Displays CLI ruhninq message to user

- Enters main

loop (SUPSRESTART)

Main Loop of CLI

- Establishes

condition handler (SUPSEXCEPT)

for CLI errors

- Gets user command

- Activates image (SUPSIMGACT)

e Establishes exit handler (SUPSEXIT)

e Calls SIMGACT

e Saves supervisor mode SP

o Changes to user access mode (REI)

e 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

SUPSUTILSERV:: CLI Callback Routine

= Can be called from image, or by LOGINOUT when
process being deleted

= Only handles "get command line"” requests (for
PIP-1like utilities) '

o Returns command line length and address

SUPSEXIT:: Exit Handler
- Runs down any open files
- Runs down user image
- Restores supervisor mode SP

- Returns control to main loop

SUPSCTRLY:: Control-Y AST Routine
. = Re-establishes itself for next control-¥Y
- Outputs message that routine entered

- Forces current image to exit (if any)

HAND: : 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 1 of 6)

3leMAY«1982 233133128 VAXell Mgero VE3ed8 Page 1
3leMAY»1982 21514113 DORAGS (COURSE,SYSPRG,CLIIMYCLI MARY(Y)
2090 19 MYCLI MAR
LT 2
2000 3 CTITLE o MYCLI o EXAMPLE CLI (COMMAND LANGUAGE INTERPRETER)
BLL-1 ] Y
- anea S 2 Originael author Johm Neip = Treining « Reeding,

N L] 6 3 Significently rewritten/slitered for V3 (nteprfaces Dy Vik Muiznieks
(11 1] LN ] )
wage 0 3 To use thisg CLI the file MYCLIEXE mugt BE INSTALLED (m SYSSSYSTEM, Laog on
29089 9 ;3 using the /CLI® eption (or else set up the relevant default CLI with UAF)
909 190 3 USEANAME:D Namg/CLIsMYCLE
w9089 11 »
ELLL 12 3 The CLI orompts for an {mage file nare and sune the specified imege (efther
I39@ 13 3 native mode or comoacidility mode), Command 1{nes con be pessed to uti{lities
waud 18 ;5 sueh as PIP 59 follows (DCL utilities CANNOY bde used)t
¢re9 18 3 9 SYSSSYSTEMIPIP u,0/Fy (to gee o fyll directory l{sting)
0023 16
0900 17 3 CONTAQLeY gborts the current {mage.
J6ve 18
20ue 19 3 To legout: tvee 3YE, use a CTRL<Z, or execute SYSSSYSTEMILOGINOUT
LLIT] 20 ¢ .
2009 21 3 MACRO l{drary calls
3009 22
1009 23 SPSLDEF 1 sccess mode symbels
000 28 SINODEF ? i{meQe hesader symbols
(L11) 2% cLloer 1 command interpreter flags
ro80 26 SCLINSGDEF 3 CLI ressage codes
9009 27 SPPOOEF 3 frem own macre lidpsry
Jau0 28 PRCOEF 1 from gwm magro. | ibrery
INGQ. 29 (411144 3 frem own magre 1iBrery
Wee 39
kLT 31 1 CLI orivete vork aree v this will be cresteod an the stack
$a90 32 3
ke i3 JPSELT 3A888,488
k114 ] 3a

999929sa 2t1Fe s N3GAUFSIZadd

FPPFFFOC  a1F0 3s waK X LENGTME=1{3@

FFFFSFOC  JirFQ 37 o BWAK K LENGTH
FFag 38 WRK L CHOLENS 1 user coammand length

FEFFFFAD  FFOC 39 <« BLKL [}
Fraa 33 WAK L _CNOAQR, 3 addregs 9¢f yser command

FEFFPFASL  FFAQ (3} o BLXL
FFPAG . 32 wRX_Q nSG3Ur0sC: 3 deseriptor for user input

FFFFFFAC . FFAa [31 %181} 1
FFAC a8 WAK T mSGBUFy 3 stersage for user input

FFPFFFEC FFAC as +8Lx8 MSGBUFSIZ
FFre a6 wAK L SAVESPy 1 seved stack pointer

00088dge  FrrFC a7 o« BLXL 1
({T]] 48 WAK L _CONOMANOL 1 sddrees of conditicn hendler

990820204 0030 1] «8LXYL 1
s80a $@
3090 51 JPeECT
000 $2
9909 S3 3 No entry mask = myust start et first lecatiom of {(mage
agee sS4
49000 SS SUPSSTART:s

b14 90099608°Gr 0a agae s6 novL CoCTLEAL_ STACK+S, 3P 1 reloed supervisor stack 901nc-r
S0 FC AE DE 2807 57 MOVAL  =a(8P), P 1 set a good FP
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Listing

WRITING

eees
agte
[ 1131
#0921
andy
[ LT3}
8023
a027
"329
nele
9838
Ja38
[LLY ]
02}
#9aC
204¢
[T 114
seTe
9073
8088
8087
S68F
98P
(1113
209a
2998
3990
9942
(1T}
[LTY:]
(L1}
LT LTY
3acs
Jec?
[114.]
38t
7907
ae0€
anES
[1 114
@FY
¥arF9
AAFF
EAL 1
LALTY
01l
witha
»i1E
122
0122
w122
f126
wi2f
36
w1 3r
*1a2
wiaQ

COMMAND LANGUAGE INTERPRETERS

3-5:

S 193t

197 3
198
199
t1e
111
112
113
138 3

Sample CLI (Page 2 of &)

3ieMAYe 1982 21538121 VAXell Macro VO3ed@
JleMAY= 1982 21314113 ORAG) (COURSE,BYSPRG,CLIINYC

SRUNDHWN 8 #PS SC_USER 3 PurR down LOGINGUT image
SOELLOG,S sPSLSC SuPER 3 deleto o111 supePvisor mede proce
3 1euieal nemes, Bpecificelly gets
3 of {Rictael SYSSINPUT, Leaving ¢
5 eorreet exoe, mode logics! nemo,
CLRL “(8P) 3 set yp dummy zoro arg, Bleck
CaLLe (SP),B2i8s 3 eregte initial call freme
+ ¥ORD 8 $ entpy mask
novas CoCTLSAG CLIDATA,R{D 3 Ri¢ & Addrecs of PPO srFee frem |
uavL PPOSQ CLIREGPE(RISI,RLL 3 RII s Addrese of CLI mrivate st
MOVES 89, (8P),53,PPOSC CLIREG(RIBI, (RL) § tere all stergge
MOVYN PPOSW_INPCHAN(RLD) ,PRC w INPCHANCRIL) 3 seve TTY channel
“gve AP PRC L SAVAP(R11) 3 save (nitisl arg and freme poin
XOVAS WOSUPSUTILSERVe2,G5CTLSAL CLICALAK 7 CLE celldack poutine
3010w, 3 #1,PRC, v, INPCHAN(RL1) 8108, SETMCDEL ICEM CTRLYAST.
P{SSUPSCTRLYw
P3wslsLIC, SUPER $ set up CONTROLeY ASY
833¥ ERROR
SOCLEMN_ 3 MANO $ set up CHNE hendler
838w ERROR
novy 8833 NORKAL,PPOSL LITSTATUS(RIB) ; estebifeh mormal sucse
t fer oxit to LOGINQUY
fritialize orocess RNS seructures
novVAS  PRC, CLENGTH(Ri1),R8 § set sddress of RMS structures
NOVAS  PRO, G FAB(RB),PRC, LINOFABC(RIL) 5 adde, of ger, Burp, FAR
uGvag SRO_ G, INPRAB(RS) ,RY 3 set sdéress of {mput RAS
®Qvag RO, G OUTRAB(RE),R? t set sddress of output RAB
HOVw SFABSC BIDCCFABSC BLNSSY PROC FAB(RE) 5 sot FAB ID/Lengt
KnQvas PRO,G NAM(RS) , FABSL NANC(RS) ) set address of NAN bBleck .
xGyw SNARSC BIDCSNARSE BLNOS» PRO G NAM(RSE) 5 set NAM ID/Lsnmgt
[l=3 ] BRAGSC BI00<AA8SC BLNOSY,RABSS BID(N9) 5 set RAS ID/Lengt
ngYw PPOSY INPIST(R12),RA88% 131(RO) ; set {mput 131
MNOVw RASSS BID(R9),RABSE_ BID(RT) $ set RAZ ID/Lemgeh
rGVw PPOSw _OUTISI(R13),RA83%,_ 18I(RT) ; set sutput 131
»QvL, RE,RABSL FAB(RY) 1 set address af FAl
HOVL RO RABSL FAB(RT) 1 set scdross of Fal
81Cw SRABSH PPF _INO,RABSW, I31(RY) § set PPF dipect aecess
[ 344] SRABSNK PPF INO,RASSW_ISI(RT) i diseble uesoromoge ECF
eV RABSE BI0(R9)PRO G ALTINPRAB(RE) 1 set RAS 10/Lem/1SE
HEvYL RABSB, BID(RTI PR GLALTOQUTRAB(RE) j sec RAB ID/Lenm/1382
novy PPOSL INPOEV(R1D),RAB3L CTXC(RG] § store {Rput Sevice cha
MaoveL PPOSL_OQUTDEV(R18),RABSIL CTX(RT) 1 store outout devies ch
“OVA  21,RABSE_MBC(RI) t ollocate | Block/Bufte
wove se{,RABSE MBF(R9) 1 ollocate | Butter/scre
novw RABSE _“BF(R9),RAB3IB MEF(RT) 1 set same ™BC/MEF fepr o
81SL SRABSM PHT,RABSL ROP(RI) 1 sliow reed with srompt
“ovy RT,PRC L OUTRAB(RLYL) J set addrese of outout
HovL RO, PRC L _INPRAS(RLY) ) set address of {mayt R
Ofsolay CLI running messege to yser
navy PRC L OUTRAB(RE1),R1Q } qet address 0f cutout
NOYAS MSCA,RABSL REBF(RID) 3 set meseags sddress
“ovw SLENG,RABSM _ARBZ(R1Q) ;] set record size
sPYT RABS(R1Q) 1 display CLI running m¢
$88% ° ERAQR 1 cheeck for errors
'

end drop through to »
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degd9ese ar
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$3 d9da0glecer
(1]

[[ 41}

442 ]

s2  13°8F

53 [TTT T TRSR4 44
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8192

k11 eeppdgInGr
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M7
ni83
4188
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M9
at19¢C
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S1AS
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1140
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18r
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41Ch
¢1CE
~109
*103
10e
#1044
(2114
W1ES
MES
atEs
JEE
1L
MEE
MEE
WiEE
~F3
aLFs
JIFY
naes
ridg
1212
w2le
a21C
v2ae
=22C

JieMAY1982 213141328 3
31enAYe1982 21114113 DRAQI(COURSE, SYSPRG, CL!INVCLI.NAR;(I)

WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-5: Sample CLI (Page 3 of 6)

VAXel] Mgere YO3ed0

then

set condition henaleer eddress
reserve CLI work ares

WRK T _MEGBUF(FP),uRx G _MSGBUFDSCH3(FP) | address of bdutfer

sddress of {nput RAS
set promot eddress
set premot size

3 fnout buffer size
get rext resord
2ise of {mmut linre
eddress of (mput iine
seve registors across CHNPC3
1 sheck for BYE command

restore regiaters
was {t endegfwi{le

{¢ net, try sgain
it EQF = legout
set up feer LOGINOUT

{f nets continue

¢ Blank » get snother

longth of command

eddress of gommand

{s this shar, In separetor 1ist

else try next char,

reset imege name length
save yser gammand length

1 sSave user commend sddress
30 run the selected image

Sutput error message

set count of arguments

PAC L EXTCOO(R{1),PRC L EXTPRN(RIL) 3 sddrees of peremeter

} set uUD exit hendler

RS s Address of (meQe heager dDuffer
cointers to imege file desc,
cointers te default image file dgese,

t Main CLI loom entered onee from the initialize routine,
1 subseauently from the exit hendler to Drocess ARxt commend after
3 image exie,
3
SUPSRESTART:
“ovag SUPSIEXCEPT, (FP) ’
MOVAB  wAK K LENGTHe16(FP), 8P 3
MOVL #MIGBUFSIZ, aRX G NSGBUFOSC(PP) 3 nize of AMS MEG Butfer
“ovag
naveL PRC_L.INPRAB(RI1),R13 3
MOVAS  M3G2,RABSL_ PSF(R{Q) H
nove SLEN2,RABSS PSZ(RLY) ’
MOVAS  wAX_ T _MSGSUF(FP),RABSL UBF(RIF) 3 (mput Byffer address
MoV SnSGBUFSIZ,RABSW USZ(RLQ)
$GET RABs(R18) H
MOVZWL RABSW, RSZ(R19),R2 3
novy, RABSL_RBF(R18),R3 3
pPUSHR S*MARG,RI,A2,R3> 3
CUPCS  SOYE_LEN,wAK, T _NSGBUFZ(FP),B8YE
SEQL 198 3 1t sey log out
soPR BOM4RB R, R2, 3> ]
Cumy SRnSS _EOF,AQ H
sEGL 198 © 3 1f ses logeut
888 R9, 208 1 velia GET?
11} SUPSRESTARY 4
1933 MOVIBL #L0GOSZ,R2 3
“avas L0GO,ARS ’
2083 TSTL r2 3 Blank 1ine?
BNEQ 188 ]
8Rw% SUPSRESTART 3
1882 navy R, R4 ?
MOVAL  WRK T _MEGBUF(F®),ARS !
2133 Loce (830,83, 3EP H
NEn 22% t {4 NEQ = ves
SOBGTR  R8,2%S H
22351 susL2 R&,R2 ?
movL e, uAK L CMOLENCFP) 1
wgval (R3)(R2),uAK L CHOAQR(FP)
Jss8 SUPS IMGACT '
aL8s kP, 208 7 srip (¢ ok
898w EQRPRYT [
2031 anw SUPSRESTART
1
1 Imege sctivation
1
SUPSINGACTY
8ass SPRC Y EXIT,PRC W FLAGE(R11),303 ) skip (¢ nhandler sctive
MOVAL SUPSEXIT,)PRC L _EXTHNO(RIL) 1 set oxit handler address
movL SL1PRC L.EXTARG(RLY) H
navaL
SOCLExN 8 PRC LLEXTBLX(RLY)
888w ERROR
[T} 1] MOVAaYL GoMNGIINGHORBUF,RS b3
“nvae R2,(RS) H
navey SOEFLEN,8(RS) H
LAY ] OEF, 12(RS)
SIMGACT S : 3 setivate (mage



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-5: Sample CLI (Page 4 of 6)

VAN, 31eMAYe1982 21318128 VAXell Meecre VO3ed0

310Ma¥e1982 21118233 ORAGT{COURSE,BYSPRG,CLIINYC]

vaac 172 NAMER(RS)e t image file name
Jaac 173 OFLNAMES(RS) 3 default ?ila nome
e22C 174 WORBUFe(RS) 3 imege header Butfer
. . 8F S8 €8 n2es 178 LAS R3s 208 3 11 set = sctivatiorn ok
$¢ 00 4267 176 PUSH,-  Rg 3 save erroe cede
8239 3177 SRUNONN, S BPSLIC_ USER § rup down bad imsge
S® 8€0e 92%2 178 PO []] 3 restore eprrer code
45 =258 179 LE]] 3 return to meir loo0p
FE AD SE 09 w2Se 180 sast nave, P uAK L _SAVESP(FP) 3 Save gurrent 8P
7€ (14 ié 78  328A 181 ASHL SPSLIV PRVRGO, 8PSLIC USERGZIPILIC USER,=(8P)
N2SE 182 3} set up useer PSL on stack
62°0F  OF J28E 183 PUSHAS B8-S@s 3 set ua user PC on stack
92 =2l 188 13 ? switeh to user mode
SC 7C 4282 188 S8 CLR9 AP 3 clear AP, FP
88°AF Q3 P8 A2e4 136 CALLS  350,38%sd8 3 set tos level call freme
992 w2e8 187 4882 «n0R0 ]
6D  06Ue9EBB°GF  SE w24 188 MQVAS  GeEXESCATCN ALL,(FP) 3 set exception to ceteh ol
9271 189 SSETEXV,S 82,6 °CXESCATON ALL 3 lest chance vector
h288 199 SInGFIX, S 3 pertorm gddrese relocetieon
22 Se [ S 1 1] 191 L1 14 R, 083 3 oexie (¢ orrenr
Sa 2Q982dddeCr 70  .20E 192 Mova CONNGI IMGMORBUF, RS 3 sddresses of imege header b ¢t
. #2398 193 ; CLI argument 1ist . .
ki 3 0a v298 198 CLRL (3P 3 CLI flage
2@ Aa¢ DO 297 198 PUSHL IHOSL_ LNKFLAGS(RA) 3 Yime fleage from (mage hsader
7€ %a 70 w29 196 Mgve RA,=(9P) s image ?ile name L (rmege Neader
43 20098208°CF 9¢ 5290 197 “QVaAB SUPSUTILSERV,=(3P) 3 CLI celiveck address
0 32 s 3C w2ae 198 WOVYZwL IMOSW _ACTIVQFF(RA),RQ 1 affeet to tremsfer vectsrs
se@ sa C8  »2a8 199 ADDL RARO 3 eddrese of tremgfer VOCLOP aPPE
(1] OF A2a8 290 PuUsHAL  (RE) 1 seve sddresc 67 transfer vector
9. L. 1Y F8 4220 201 caLLs 860 2(RE) ¢ : call {mage entry
ELTTT I T M4 17 0283 292 531 Jue G EXESEXIT IMAGE 3 90 do 3EXIT.S
4388 293

H
~28e 204 1 Comditior nandler for CLI errars, Not calies for user errore a8 these
3286 295 ;1 ero caught by EXESCATCM _ALL whieh orints errer dump and doee an exit,
J286 206 3 CLI errore are s0cciel = reset oxit Mangler and Jump to EXESCATOM ALL,

wde 207 ;
A83@ 4286  2M8 <ENTRY SUPSEXCEPT,*#<Ril>
S8 2039338 e°GCF 9€ 4288 299 LLAZY] CoCTLIAG CLIDATA,RYY 3 get esddress of PPQ
§8 28 A8 08 128F 219 118 PPOSG CLIREGSA(RIL)IRIL 5 gat acdress of process work 8ec
78 A8 CECAF 9€  2c3 211 MGVAR  BC123,PRC L EXTHNO(RIL) 1 revet oxit Nandler address
RER8Q92°GF 17 »#2€8 212 Ine GoEXESCATCH ALLe2 5 take speciel errce exit math
aegea  JaCcE 213 1a8s «WAR0 [} t entey mask for special error N
Se 3NI2AJANCSF n¢ 200 218 navy 8838 NGR®AL,Q t set success
3a 3207 218 RET
2208 216 3
2208 217 ; CLI service routine to pDass remainder of commend line to utilities
A208 216 ; se for RSX tyoe GMCRS, Note that will NOT nendle reauests from OCL
$208 219 3 util{ties Tike DIRECTQRY, - Assumes callback reauest of proper tyoe.
a208 228
3C97 2308 221 oENTRY SUPSUTILSEAV, *N<R13,R11>
58 AAAA0QAI’ G 9€ 3202 222 LG XY ) GoCTLSAG, CLIDATA, ALY t address of PPO
58 88 48 0" w2€1 223 novL PPOSQ CLIREGPA(RI1I/R11 ¢ scGress of process work apee
s8 4¢ A8 Ov  22ES 224 “OVL PRC L SAVFP(RL1),RYL ; eddress of saved FP
Sa a8 aC oe €9 228 movy aCAPY,M10 3 adderess of CLI reauvest Block
8 b 9C a8 0e W€D 226 MOvVL waK L CHOLENCRL1),CLISY _RCSIZE(RIB) 3 roturn lime length
ac & A2 18 08 #2F2 227 MOYL WRK L CMOADR(R11),CLI3A RGADDR(RIA) 1 return line addres
L 1] uaa3aedy 8F 0%  Q2FY 228 avy SCLIS _NORMAL,RA 3 set succese return



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-5: Sample CLI (Page 5 of 6)

3leMAYe1982 211148823 VAXel] Macro VE3=d@ Pege H
3loMAYe(982 21514113 ORAI(COURSE,SYSPRG,CLIIMYCLI MARS(Y)
9@ J2rE  22¢ RET
Bridd 238
A2FF 231 3 Exit Nendler, coliod aftor imege ex{t to Pundown (megQe. WHendler dees
RFF 232 ; mot returm (g this would delets process);,; But resets the staek 3o that
- ﬁ:?! 233 1 the RSB returns to the main 100D to Jet the next commang for processing,
AFF 234
d8ea  2rr 23S «ENTRY SUPSEXIT, MeR2,R11>
S8 J0039930°GF  of 2391 236 MOVAS G CTLSAG.CLIDATA,RYY t R{1 ® sddress of PPO
S8 98 A8 09 3308 237 novy PPOSG CLIREGPA(R11),R1L 3 2ddress of Process werk ared
Sa A8 (1] AL 330C 238 - 2441 SPRC N EXIT,PRC W, FLAGI(R11) 1 oxit hendler no longer active
SO 94 A8 DY w313 239 MovL ’IC.L.SAVFF(R!!).FP } PP = address of CLI work sres
$2 Ad AD € 2314 280 MOVAS wAK 0 MSCBUPOSC(FP),R2  R2 5 AMS meq buffer dese,
(1] $3 &7 9 a318 241 19%3 “OVZBL #MBGBUFSIZ,(R2) 3 reset size of message Buffer
. (1] 00 33ic 242 PUSHL 1] 3 Pun down onmly imege files
(1] 97 83ie 243 PUsSHas  (RQ) 1 oddress of message buffer desc,
39099099°GF a2 r8 2320 L1} CALLS 82,G*SYSSRMSRUNDOWR $ suR doun RM8e33 f{iles
€ S@ EY 8327 248 8LAC R, 103 3 1? errer = try next file
o32a 246 SRUNOWN, $ SPBLIC USER t run down {mage
0 98 aC pe 3333 237 navy Sa(AP) RO 3 retrieve reasen for exit
14 FC A0 08 8337 288 “oveL WRK L SAVESP(FP),8p s Get seved §P
S 9333 249 R8s 3 retuen te original caller
a33¢C 258 3 {e0, JS8 SUPSINGACT {n main 1gep
?33¢ 251
033¢C 252 1 CONTROLeY AST poutine, Prints out o message end forcec image to oxit,
“;ic ;:3 1 It doee moe get favolved in commend processing as DCL daes,
933¢C a3
@c9e 933C 23S +ENTRY SUPSCTRLY,“M<R10,R11>
8 30889€90°GF € 233¢ 256 novas GoCTLIAG CLIDAT2, R t Ril = address of PPO
k1] 38 A8 08 93as 287 movL PPOSG, CLIREGHA(RILI,R1] 1 address of Drecese work ares
93ae 258 3QI0M, S #1,PRC w, INPCHANCR]I1),8108 3ETHNADEL JOSM CTRLYAST
#3330 259 PIoSUPSCTRLY
w349 268 P3IuePSL 3C SUPER 3 Pe=getivetes CTRLeY AST
937 30 e3ea  2ef LELT] ERROR
A 3C i8 08 9340 262 L1 PRC L OUTRAB(RIL),R1E 1 sddpess st output AAB
4990°Ca  JQMOU3IEI“Lr  9E 3371 263 MOYAB  MSG1,AASSL ROF(R13) 5 set message addrese
3989°¢Ca 931887 38 a37a 264 Hoyw OLENL, RABSH _ASZ(R1Q) 1 set record size
e381 268 sayr RABE(R1E) t sutout in CTRL/Y AST message
q017 33 a3sa 266 ssaw ERROR 1 eheek for errops
11 54 Ad [ 3] g1 9380 267 1.1 #PRC, Y EXIT,PRC W PLAGS(R11),18% § any imege sctive?
8392 268 SPORCEX, S COOERS8SS NORMAL 7 foree user to exit with success sode

[ LI Y% ] 269 19382 RET 3 retuyen from AST
[27Y] 279 .
s3r8 271 3 Errar test soutine

© 93A8 272
81 59 £9 e3aa 273 ERAQR: SL3C RE, 108 3 skip om error
as  a3ar 278 RSS 3 return ok
[ }3 18 33a8 278 193 L 111 ERRPRT 3 g0 print the error message
30 e3Aa 27 HALT
23A8 277
0348 278 3 Error message output routine
8348 279
L) 00 a3as 288 ERAPRT: PUSH [T} ) status ceode
[ 4] 00 @340 261 PUSHY, 81 3 arguaent count
1 13 k13 08 w3ar 282 ovy 3P, Ry
n382 283 IPUTMSG, $ (Rt) ? SUtout erPor messaQe
¢ 0% 93¢t 288 T8TL (SP)e } PeP arg sount off stack
$9 SED@  a3C3 285 [4- 148 RO t resters error code



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-5: Sample CLI (Page 6 of 6)

MAIN, 33oMAYw1982 21116523 VAXel] Macro Yd33eol@ §
3leMAYo1982 21314213 ORAGE {COURSE,3YVIPRG CLIINYCL
95 43Cs 28 RSS
»3C7 287
alcy 288 ; CHMS namdlier « fer thie CLI {8 & nRecdp
- a3c7? 289
[} 08 23CY 29@ wanOts  TSTL (s$P)e 3 PeRrgve change mede code from stag
32 43¢ 291 RES 3 Peturn after CHMS call ,
«3Ca 292
(3147 293 Meseeacs diselaved st teecminel
93Ca 296
9890932» n3Ca  29% SPACE 3 32
39902030 w3CA 29¢ e v 13
909900uda  H3Ca 297 LF s 1@
a03edoae  ¢3CH 294 T8 v ¢

30 &1 S0 oS 228 24 24 24 99 09 94 30 a3CH 299 «3Gas oASEIT  CCRBELFPCTABPCTAND /0ne EXANPLE CLLI see/<CA<LF>
30 2 2h 2» 23 @9 aC 43 22 a5 aC 32 w30
e a3E€2
9502019 3Ll 328 LENOE, ouSCR
S8 € 4F 33 2@ 24 24 24 @9 99 34 D 43L3 301 =s8Gis oASCIL. ¢CRIQCLFPETABPCTARY/une CONTROLoY AST see/<CRI<LF>
26 2p 20 %4 53 a1 22 SO 20 aC aF %2 «3EF .
ad @0 24 )3rY . 5
30003018 n3re 382 LENiIS, 248G
87 a1 a0 @0 2@ S2 2% S& 3E a5 P4 0 AIFE 393 =8G2s oASCII <CRPCLFO/ENTER INMAGE NAME /
2¢ 85 agp a1 o€ 23 2S5 waads
29000213 wati  3Jwe LEN2E, 04862
weyy 309
3C 34 40 2% Se¢ 53 %9 S$3 24 53 $9 §3 aayy 3¢ L0GOs oASCTI /8YS8SSVSTEMILOGINGUT/ 1 imege mame for LOGOUT
$a8 85 aFf 3E a% &7 aF 2410

20886013 sa2a 397 L0GO8Zw ,« 0G0
83 586 oS 2€ 3828  3@8 OEF: «ASCIT 7/ EXE/ 3 defauits for (mage file name
20383098 2428 Jue DEFLENS QEF
da28 310
2F 29 28 a2 313 SEP3 «ASCIT  <SPACE>«TABRS/® 3 sedaratses
128 312
2% 59 42 4Ja2s 313 8ves +ASCIT /8YE/ 3 commend to leave system
98922993 J4a2E 318 BYE LENR «8YVE 3 length of command
wage 318
4823¢ 33e «ENO .SUPSSTARY



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-6: PPDDEF.MAR File (Page 1 of 2)

89 35 €0 w5 ee o @0 90 wo ©F sa o T4 @b o4 w¢ 08 €0

SOEF
$EQU
$EQU
SEQU
$&Qu
$0EF
S$EQU
SOEF

SOEF
$EQU
SOEF

SOEF
SOEF
$OEF

SOEF

SQES
11114
k1134
SEQU
SCEF
$EQU
SOES
$EQU
SOE*
$EQU
SOEF
R3-1 34
SEQU
$OEF
SECU
$OEF
$EQU

PPODEF.MAR

LOGINOGUT data structure definitions

PROC1~8
P1-8
SYSSINPUT -
SYSsouUTPUT
SYSSERROR
SYSSCONNAND

<MACRO $PPOOEF, sCAL

SOEFINI PPO, sGBL

PPOSY_SIZE <BLEW
PPOSY_NOCTLY 0
PPOSH_NACTLY 1
PPOSY_MODE 1
PPOSH_NGIE 2
PPOSU_FLAGS <8LKY
PPOSS_CLINEG s
PPOSQ_CLIREG ¥ TR 3 T
PPOSL_PRC -3LKL

PPOSS_CLISYNTSL 8
PPOSQ_CLISYRTEL .B8LKQ

PPOSL_LGI «BLKL
PPOSL_LSTSTATUS .3LKL
PPOSA_NPROCS +BLKS
«3LK8 1
PPOSY_INPCHAN L BLKM
PPOSY_INPIFT +8LKYW
PPOSW_INPISI «BLKYW
PPOSY_OUTIFI «BLKRW
PPOSC_JVIFID 21
PPOSY_OUTISI +ALKY
PPOSS_INPOYVI 16
PPOST_INPGVI «3LK8 16
PPOSS_INPOID é
PPOSW_INPCID +«8LKY 3
PPOSS_INPEID 3
PPOSW_INPFID <BLKW 3
PPOSL_INPCEY <BLKL
*POsS_0UTOVI 16
PPOST_QUTODVI +8LK8 16
PPOSS_3UTOID
°P0tW_QUTOIO «3LKW 3
PPOSS_OUTFID [

This structure is based at CTLSAG_CLIDATA,
shich are used by both LOGINOUT and the CLI.

o8 o

e oo we

RIS

. s oo ot s we

ws ©o 08 o4 o0 04 e

e s s e s

Befine LOGIN C==> CLI <==> LOGOUT communication region

It contains all colls

In addition to the following data itens, the folloeing logical names
are also passed fraowe LOGIN to the CLI initislization code:?

Procedures to initially execute
Initial parameters for batch jobs
Primary input streasm

Primary output streans

Primary error stress

Command terminel

Actual size of structure
Initially disadle CTRL/Y in CLI

1 1if netwerk, datech, or detached
3 it sudprocess or interactive
Flags.

Oescrioter of CLI orivate data storage
Caoproximsately 2-3 pages or 30)
Address of CLI private data storage

Descriptor of symbol table storage
(size from SYSGEM paras CLISYNTSL)
Address of LOGINOUT private storage
®insl status code froe CLI to LOGOUT
Nunber of procedures to initially
execute (names in lagnames PROCI~N)

Channel to SYSSINPUT (used to SCANCEL
sutstanding 1/0)

SYSSINPUT IFI

SYSSINPUT IST

SYSSOUTPYT IFI

tength of OVI/OID/FID bdlock
SYSSOUTPUT ISI

SYSSINPUT ASCIC device name -
SYSSINPUT directory file id

SYSSINPUTY file id
SYSSINPUT device characteristics

SYSSQUTPUT ASCIC device name

SYSSOUTPUT directory file td



WRITING COMMAND LANGUAGE INTERPRETERS
Listing 3-6: PPDDEF.MAR File (Page 2 of 2)

$OEF PPOSY_OUTFID <8LK¥ 3 § SYSSQUTPUT file i¢
$0EF PPOsSL_GCUTODEYV <BLKL s SYSSOUTPUT device characteristics
SDEF PPOSC_LENGTH

£111 PPOSK_LENGCTH ¢ Length of fixed pertion
SOEFEND PPO, 8G8L,0EF

<ENOR SPPOOEF



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-7: DCLDEF.MAR File (Page 1 of 3)

PRTRIRTRTY

$QEF
11134
$OES
$0EF
SDEF
SOEF
SOEF
SOEF
s€QU
SOEF
S$EQU
SOEF
sEQU
SOE*
$EQU
$0EF
SOEF
S0¢eF
$0EF
SOEF
SOEF
SOEF

s€Qu
$EQU
SEQU
SEQU
S$EQU
$€QU
$EQU
SEQU
s€Qu
$EQU
$EQU
$EQU
SEQU
$EQU
s€Qu
s$€Qu
$EQU
S$EQU
SEQU
$EQU
s€qu
s€Qu
$€QU
s€Qu
S$EQU
$EQU
S$EQU

- OCLOEF . naAR
OCL Command Language Interpreter internal structure definitions

QEFINE PROCESS WORK AREA (SASED AT R1i=CTLSAG_CLIDATA)

«AACRO PRCDEF,$GBL
SOEFINI PRC, $GBL

PRC_L_INDINPRAS .SLKL
PRC_L_INOGUTRAS .BLKL
PRC_L_INOFAS -BLKL
PRC_S_ALLOCREG
PRC_Q_ALLOCREG .8LKG
PRC_S_GLOBAL s

PRC_Q_GLOBAL .8LKQ

ADDRESS OF INOIRECT INPUT RAS
ADORESS OF INOIRECT QUTPUT RAS
ADORESS OF INCIRECT Fas

PRC_L_SAvar «BLKL ¢ SAVED ARGUMENT POINTER
PRC_L_SAVEP «BLKL ¢ SAVED FRAME POINTER
PRC_L_INPRAB «BLKL ¢ ADORESS OF INPUT RAS
PRC_L_OUTRAS «BLKL : ADORESS OF QUTPYT RaASB
PRC_L_ERRRAS «BLKL ¢ ADORESS OF ERROR RAS

:

SYMBOL ALLOCATION REGIGN LISTHMEAD
GLOBAL SYNOGOL TASLE LISTHEAD

PRC_S_LASEL s
PRC_Q_LABEL. +BLKG : LABEL SYNSOL TABLE LISTHEAD
PRC_S_LOCAL s
PRC_Q_LOCAL .8LKQ LOCAL SYNSOL TABLE LISTHEAD

PRC_L_SEVERITY .BLKL
PRC_L_STATUS <BLRL
PRC_L_INOEPTM  _BLKL

ADORESS OF ERROR SEVERITY SYMBOL VALUE
AQORESS QF COMPLETION STATUS VALUE
INOIRECT STACK DEPTH (8 LEVELS DEEP)

®s 40 o¢ 20 s o8 o0

PRC_L_SYRMBOL oBLKL ADORESS OF GOTO LASEL TABLE ENTRY
PRC_M_INPCHAN  .BLKW INPUT CHAMNEL FOR INTERACTIVE JOSS
PRC_V_ERRIFI .BLKM SYSSERRAR RAS IFT NUNBER

PRC_V_CNTRLY 1 : SUPERVISOR CONTROL Y/C LEVEL REQUEST
PRC_M_CNTRLY 2

PRC_Y_DISASL 2 T DISASLE CONTROL Y AST®S

PRC_N_DISASL .

PRC_V_EXIT 3 : EXTIT MANOLER ESTASLISHED

-PRC_M_EXIT 3

PRC_V_GaTQ . : FORMARD GOTC IN PROGRESS.

PRC_M_GUTO 16

PRC_V_IND s : SROCESSING INDIRECT FILE

PRC_N_IND 32

PRC_Y_MQOE 6 : COMMAND PROCESSING NOOE CBATCH=1, INTER=O)
PRC_M_MOOE P

PRC_V_VERTFY T T YERIFY LINES OF INOIRECT CORMAND FILES
PRC_N_VERIFY 128

PRC_V_AUTOLOGT 8 t SILENT LOGOUT (SOELPRC) ON MEXT LEVEL 0 SGET

PRC_M_AUTOLOGE 256
PRC_V_0BGIUAL 9
PRC_M_DBGQUAL  <~X200)
PRC_V_DSGTRUE 10
PRC_M_DBGTRUE  <~X400>

OESUG QUALIFIER SEEN ON COMWAND

STATE OF DEBUG WAS TRUE

PRC_V_TLEYEL 11 : RUNNING AT CONTROL Y LEVEL
PRC_M_TLEVEL <~x800>

PRC_V_HANGUP 12 T TERMINAL MANGUP PENDING
PRC_N_NANGUP <~x1000>

PRC_Y_PAUSE 13 : CLI PAUSE STATE ACTIVE
PRC_M_PAUSE <*x2000>

PRC_V_EOFLOGD 14 SILENT LOGDUT (SDELPRC) ON LEVEL 0 EOF



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-7: DCLDEF.MAR File (Page 2 of 3)

$EQU
s€Qu
$EQU
SOEF
SOEF
SOEF
$DEF

S0EF

$OEF
$0EF
SOEF
$OEF
SOEF
S0EF
SOEF
SOEF
SOEF
$0€F
SOEF
SOEF
1113

SEQU
s€Qu
$€QU
SOEF
$EQU
$EQU
$EQU
SEQU
$€QU
$EQu
SEQU
$€Qu
$€QU
$€QU
S$EQU
$EQU
SOEE
SOEF

$EQU
$EQU

$€EQU
$EQU
SOEF
$OEF
SOEF®
S0EF

$€QU
$OEF
SEQU
SDEF
SOEF

PRC_M_EOFL0G3
PRC_V_OETACHED
PRC_M_DETACHED
PRC_N_FLAGS
PRC_W_ONLEVEL
PRC_L_ONERROR
PRC_L_PPSLIST

PRC_L_TNBX

PRC_W_ATTNBX
PRC_L_INOCLOCK
PRC_L_TAS_VEC
PRC_L_EXTELE
PRC_L_EXTHND
PRC_L_EXTARG
PRC_L_EXTPRR
PRC_L_EXTCOD
PRC_L_STACKPT
PRC_L_STACKLR
PRC_L_EXNOEPADR
PRC_S_EXMOEPVID
PRC_8_EXNGEPNOD

PRC_K_NEX
PRC_K_DEC
PRC_KX_OCT
PRC_S_OEFRADIX.
PRC_V_CNO
PRC_M_CN0
PRC_V_CHAIN
PRC_Y_CHAIN
PRC_V_RUNOEF
PRC_N_RUNQEF
PRC_V_EXEONLY
PRC_M_EXEONLY
PRC_V_PRIY
PRC_B_FPRIY
PRC_V_ONEXIT
PRC_N_GNEXIT
PRC_8_FLAGS2
PRC_L_LSTSTATUS

PRC_V_CTRLT
PRC_N_CTRLT

PRC_V_CTRLY
PRC_N_CTRLY
PRC_L_OUTOESAND
PRC_L_ONCTLY
PRC_L_IOSLNK
PRC_L_SPuN

PRC_S_TRAGENANE
PRC_Q_INAGENAME
PRC_S_COMmANG
PRC_Q_COMMAND
PRC_C_LENGTH

<*X4000>
15
<>%8000>
«BLKE
«8LKY
«BLKL
«BLKL

«BLKL

+8LK8
«8LKY¥
<8LKL
«8LKRL
«8LKL
«8LKL
«8LKL
«3LKL
«8LKL
«BLKL
«8LXL
«BLRL
-8LEB
<3LKS

']
1
2
<8LKS

TBWENNTO

16

b

32
<8LK8B
«8LKL

28

<+x100000>

3

.
.

8LOCKS

20 86 es 00 o0 Oo

8 80 60 60 20 S0 e A2 40 G6 €4 68 S 90 Ss e0 94 8 Op

e 0 oo oo e e we

<~%2000000>

«8LKL
«8LKL
«BLKL
«BLKL

«BLKL
8
«8LKQ
8
- 8LKQ

s 00 o0 o0

SUBPROCESS CREATEDS

CHMANNEL TG MAILBGX

TERPINAL 1S OETACHED FROK THIS PROCESS

PRGCESS LEVEL FLAGS

ON ERROR LEVEL NUMBER

ADORESS OF ON CONOITION COMMANO TEXY

LISTHEAD OF QPEN PPF RAB*S (YIA QPEN COMRANO)
FOR EACH TERMINATION WAXLBOX CREATED

LISTMEAD OF TERMIMATION ®AILBOX STORAGE

FGR RE-ATTACH
TOTAL TMOIRECT STACKS € UNSTACKS
ADORESS OF COMMAND TABLE VECTOR
EXTT HANOLER CONTROL BLOCK

EXIT NANOLER ADDRESS

NUNBER 08 EXIT MANDLER ARGUNENTS
ADORESS QF REASON FOR EXIT (BELOW)
REASON FOR EXIT

IMDIRECY STACK PGUINTER

INOIRECT STACK LIMIY

00T FQR EXAMINE/OEPOSIT

WIDTN DEFAULT, TES OVTE,WORD,LONGWARD
ROOE OEFAULT, TE: ASCIT,HEX.OCTAL
PROCESS RADIX TYPES

REXIDECINAL

QECTIRAL

oCTAL

CURRENT DEFAULT RADIX .
COMMANG CALLBACK MAS BEEN OONE

REQUESTS

CRAIN CALLBACK MAS BS€EN OONE
USE RUN DEFAULT (NOY EXTERNAL)D
IMAGE I3 EXECUTE ONLY

IRAGE I3 PRIVILEGED

EXTY ALREAGY PERFEGRRED
PROCESS LEVEL FLAGS CHORE OF THEM)
LAST STATUS SET (LONGNORD VALUE)

: SKIP UNUSED CMARACTERS
cantRoL T

: SKIP UNUSED CHARACTERS
CONTROL ¥

OUT OF BAND AST ENABLE BITMASK

AQORESS OF OM CONTROL/Y COMMANG TEXT
POINTER TO INDIRECT FILE FRANES

LISTHMEAD OF SPAWN STORAGE SLOCKS FOR EACH
SPAWN STORAGE FOR PROCESS

CURRENTLY BEING SPAWNED IS FIRST, IF ANV,

OESCRIPTOR QF CHAIN IMAGE FILE SPECIFICATION

QESCRIPYOR OQF CHMAIN COMMPAND LINE FOR LATER



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-7: DCLDEF.MAR File (Page 3 of 3)

SO0EF PRC_K_LENGTH ¢ LENGTH OF PROCESS WORK AREA
SOEFEND PRC,$GBL,CEF

~ENO® PRCOEF

OEFINE PROCESS RMS OATA AREA

+RACRG PRODEF,$G8L

SOEFINT PRO,3GBL

$EQU  PROD_S_FAS 80
SOEF  PRO_G_FAS BLRS 30 : PROCESS FaB

SEQU  PRO_S_NAW %%

SOEF  PRO_G_NAR -2LK8 96 i PROCESS MANE 8LOCK
SEQU  PRO_S_INPRAS 68

SOEF  PRO_G_INPRAS -8LES &8 3 INPUT Ra%

$EQU  PRO_S_ALTINPRAS &3

SOEF  PRO_G_ALTINPRAR .8LRE 88 3 ALTERNATE INPUT RAS
$SEQU . PRD_S_ALTOUTRAZ &8

SOEF  PRO_G_ALTOUTRAS .BLKS 48 : ALTERNATE QUTPUT RAS
SEQU  PRO_S_CUTRAS 68

SOEF  PRO_G_OUTRAS .BLKS 68 i OUTPUT RaB

S0EF  PRD_C_LENGTK
: FOLLOWING EXTENSION USED ON LEVEL G TO STORE SID/0ID/ENM FOR QUEUING
: THE JOB LOG FILE TG THE JOB CONTROLLER.

$OEE  PRO_K_LENGTM 3 NORWAL LENGTH
SEQU  PRO_S_OUTOVE 16

SOEF  PRO_T_OUTOVI ALK 18 : DEYICE FOR QUTPUT FILE

$EQU  PRO_S_OUTFID 6

SOEF  PRO_W_OUTEID -8LKW 3 : FILE I0 FOR QUTPYT FILE

SEGU  PRO_S_OUTDID 6

SOEF  PRO_W_OUTOID J8LKW 3 : OIRECTORY ID FOR OUTPUT FILE
SEQU  PRO_S_OUTFNM 20

SOEF  PRO_T_QUTENM .ALKS 20 ? OUTPUT FILE NARE

$OEF  PRO_C_XLENGTH

SOEF PRO_K_XLENGTH ¢ LENGTM QF EXTENOED ALOCK
SOEFEND PRO, $GBL,QEF

«ENO® PRODEF



WRITING COMMAND LANGUAGE INTERPRETERS

Listing 3-8: MYCLI.COM File

11 ) HYEL 1. COM
1]

$ SET VERIFY

LIBRARY/CREATE=(SLOCKSI10,900ULESS10)/9ACRT DERS,HLE PPOOER.NAR OCLEEF. BAR
MAC/LIST MYCLI+CEFS/LISOSYSSLIBRARYILIB/LIS
LINKE/ZRAP/FULL WYCLIL,SYSSSYSTEVISYS. STE/SELECTIVE

SET PROCESS/PRIV=(SYSPRY LHRRNL (PRNG3L)

COPY MYCLI.EXE SYSSSYSTEM:® 2

t QUN SYSSSYSTEMSINSTALL

SYSSSYSTEMSIMYCLI.EXE/SHARE

8 SET NQVERIFY

L R

Listing 3-9: Sample Run

@xyCLl

CIBRARY/CREATE=(BLOCKS210, MODULES:10) /MACRG DEFS.MLB PPDNEF . MAR»DCLDEF . NAR
H&C/LIST MYCLI+DEFS/LIBSSYSSLIBRARYILIB/LIB

LINK/HAP/FULL MYCLI»SYS$SYSTERISTS.STB/SELECTIVE

SET PROCESS/PRIVS(SYSPRYV» CNKRNL »PRNGBL)

COPY MYCLI.EXE SYSSSYSTEM!=.%

RUK SYSSSYSTERSIINSTALL
RETALL> SYSSSYSTEMINYCLI.EXE/SHARE

SET MGQVERIFY

OB DI DD O P

SHOM PROCESS
31-MAY=-1982 21:27:359.52 0PAO: User ! MUIZNIEKS
Pig ! 00150041 Pruc. nasee ¢ _OPAQ: uic : €011.2301
Priority ! 4 Default file srec. ¢ DRAO: CCOURSE.SYSPRG.CLIY
Bevices allocated @ gPAg:
L
¢ DIR 8.EXE
Directorv BRAQICCOURSE.SYSPRG.CLI]
RYCLI.EXESL TODO.EXES2S
Tetal of 2 files.
¢ LOGOUT

MUIZNIEKS lossed out 3t 3J1-MAY-1982 21:28:15.34
Usernase! MUIZNIEXS/CLIsMYCLI
Passwards . ——
Welcome to VAX/VMS version V3.0 on node HARDY

232 EXAMPLE CLI 3%

ENTER IMAGE NAME SYSSSYSTEM(PIP 3.EXE/FU

Directory DROICCOURSE.SYSPRG.CLI]
J1-MaY-82 21:28

nYCLI.EXESL (2416, 4) §:./6. 31-#AY=82 21227 (11,250) (RVED+RWED+RE,]
TODO.EXEI28 (2410+2) 18./18. 31-MAY-82 21025 (11,250] C(RVED,RWED,RE,]

Total of 24./24. Ddlocks in 2, files

ENTER INAGE NAME SYSSSYSTEM:LOGINQUT
MUIZNIEKS lossed out 3t 31-HAYT-1982 21:28:54.73

3-48



WRITING COMMAND LANGUAGE iNTERPRETERS

Listing 3-1¢: Second Sample Run

Usernsme: MUIZNIEKS/CLI=MYCLI
Password! "
Welcome to VAX/VMS version V3.0 on node HARDY

538 CXAMPLE CL1 33X

ENTER IMAGE NANE
ENTER INAGE NANE TODO
CHOICES:?

1. Look at TO DO list

2. Add itema(s) to TO DO list

3. Move item from TO DO list to DONE list
4. Resove ites coarletely from TO DO list
S. Look at DONE list

4o Exit

? e

ENTER IMAGE NANE

£2% CONTROL-Y AST se%

ENTER IMAGE NAME TODO
CHOICES:?

1. Look at TO DO list

2. Add itea(s) to TQO DO list
3. Move

~Y

238 CONTROL-Y AST g%

3. Move ites from TO DO list to DONE list
ENTER INAGE NANE M
ENTER IMAGE NAME BYE
HUIZNIEXS lossed ocut at J1-MAY~-1982 21:30:12.29
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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 rec@aving 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

e Describe the general contents of messages exchanged between
the job controller and symbionts.

e Describe the implementation of the Job Controller's Qqueue
file, and discuss the implications of its implementation as a
global section.

e Write a symbiont that communicates with the Job Controller.

RESOURCES
JOB CONTROLLER SOURCE LISTINGS
PRINT SYMBIONT SOURCE LISTINGS
INTERNALS/DATA STRUCTURES MANUAL



WRITING A SYMBIONT

PRINT 108 PRINT
SUBMIT CONTROLLER SYMBIONT

PER-PROCESS \S\\\ A l//

SYSTEM SPACE M SYSTEM SPACE

. — DEVICE
. DRIVER

TK2177

Figqure 4-1 COMMUNICATION TO JOB CONTROLLER

e JOB CONTROLLER is a full process
- event driven
= responds to information placed in mailbox
- outstanding S$SQIO on mailbox

® Mailbox communication with
- User processes
- Card readers
- Symbionts
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JOB CONTROLLER FUNCTIONS -

Interactive Jobs

a. Creation
Responds to unsolicited
Process created running

b. Activities

input messagéw
LOGINOQUT.EXE

Responds to messages from CLI (i.e. PRINT)

c. Deletion

Records accounting information

Batch Jobs

a. Creation
Responds to unsolicited
Process created running

b. Activities
Same as for interactive

c. Deletion
Same as for interactive
Symbiont Manager

a. Creation

input message
INPSMB.EXE

jobs

jobs

Symbionts created via operator action

b. Activities

Mailboxes messages sent to Symbiont assign
jobs to print. Symbionts do not see Qqueue

c. Deletion

Symbionts deleted via operator action
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4, Accounting Manager

a. Activities
Interactive or batch job termination
Print job completion
. Login failure
b. Additional DCL commands (SSET ACCOUNTING) invoke the
Accounting Manager
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Programmer Interaction with JOB CONTROLLER

Function Method

Send information
to the Accounting
Manager $SNDACC

Send information
to the Symbiont
Manager SSNDSMB

Send a file to be
printed . SPRINT

Initialize and

contrel of the

queues . -~ SINIT/QUEUE
SSTART/QUEUE
$STOP/QUEUE
SDELETE/QUEUE



Initialization

WRITING A SYMBIONT

JBCSINIT

BSB

~ RSB

SWAKE ~—ipt

JBCSLOOP

JBCS
READMB

ASTDEL ~—i»

JBCSMBAST

SWAKE

ety RET

\

4

p

ACC MGR
SYMB MGR

TTUNSOL

CRUNSOL

—— RET

TRAO174

Figure 4-2 Job Controller Code Flow

Main Routine Loop

Mailbox AST

if unsolicited TTY or CR,

else issue SWAKE

SCREPRC
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JBCSINIT

SET JBCSEXCEPTION

vy
ASSIGN MBX CHANNEL

A

INIT WORK AREA LISTS

A

OPEN ACCOUNTING FILE

A
SCRMPSC QUEUE FILE

CLEAR CURRENT INFORMATION

SET UP MAILBOX AST

BRW

v
JBCSLOOP

TKS17S

Figure 4-3 Job Controller Initialization Flow

4-9
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Listing 4-1 Mailbox Ast Code

£5°CHE
26 &C
ns 2§
1¢
zl
14718

WRITING A SYMBIONT

=JO8_CONTRALLER wATN ROUTINE
JEC “2TL3IOX READ AST

g3rc
9¢
g2
37
(<}

Y

0102
018
0108
01Ce
0108
0108
6i0a
8101
ottca
0iCa
0ica

o108

01Cs
0188
€16
2%
016
01Cs
g1Cs
2%
Ci0s
(3311
61Cs
cics
gice
6ige
€102
013
ci0s
CiCa
0iCs
CiCs
cire
23 4)
cics
cice
ClEl
C1es
CiE9
c1e2
G1£=
CiF2
a1%2
12
ciF2
C1F2
01F2
giF2
e1fr2
Ci1F2
C1FY
C1#2
cik2
gi®2
C1f2
C1F2
0182

642
683
666
&%
466
487
LY 3]
469
473
AT
472
(34}
476
[ 24 ]
(32
617
(34}
679
80
481
P2
483
486
4ng
o84
fey
Y1
489
490

491

492
497
496
©9S
96
697
49s
693
san
sg1
$c2
LA
S04
¢0s
S0s
se7
308
$69
$19
s21
12
LB
%146
$13
$1¢
$17
s1e

+$8TTL . JBC MATLBOX READ

04
o

INOUY

0 ©0 @e o0 4o o0 08 40 S0 OO Ge a8 e 00 0 €4 26 S0 Se ¢ 68 OO G0 4O «f ¢ Vo 90 S5 O we

L1410 22281
< WIRD
wgvas
<gvy
L) 24 18
ACTL
CYTwL
PUSHAL
CasE

AUTPHT PARAMETERS:
COWPLETIAN CODES:

$I0¢ EsFECTS:

(page 1 of 7)

3=JUN-31982 22:29:40 VYAX~1i Macre YV03-08

26=2PR=1982

BUNCTIONAL DESCRIPTIONS

CALLING SEQUENCE:

PARANETERSS

NONE
NONE

NONE

SHCRZ G AT RE RS R6,R11D
WA JBRCST _DATASLK,R11

SCAPY RS

JCW_3_TOSBe2CRSI, RS
$JCM_T_MSGRATALRS

(eS)e,R0
84100
ROy~

LINIT = $MSGS_TRMUNSOLIC
CJACSTTUNSILIN, ~

JBCSCRUNSOLIN,~
JBCSJELETPRC =
JECSSNOSYNAN,~
108~

108o~

1084~
JECSSTMEINIT,~
JECSSYUYROONE,,~
JBCSSNOACKAN,~
JACSPURGEPRC,~
JECSODELETING o=
JRCSPURGEING o~
JECSSYSFUNC, -

17202356

0ATA,

THIS ROUTINE IS ENTERED SRON THE
QELIVERY ROQUTINE USING THE CALLG INSTRUCTION.

@8 €0 @0 G0 €0 40 €0 @2 S¢ 90 G0 ©F €0 0o @ ©F @0 eb e0 38 @4 S0 *0 OF

THIS ROQUTINE IS ENTERED WHEN A MESSAGE MAS BEEN
DELIVERED THRU TME JOB CONTROLLERS MAILBOX.
THE AST PARAMETER IS THE AQODRESS OF THE JOS CONTROLLER
PESSAGE BUSFER, THAT IS THE ADORESS OF TME QUAD WORD LIST
HEAQER, WMICK TS FOLLOVWED 8Y A QUAD WORO I/0 STATUS 8LOCX.
THIS IS TMEN FOLLOWED 3Y THE

IN ALL CASES TME FIRST

SYSTEM AST

AN ARQUNENT BLOCK WITH THE FIRST ARGUNENT THE
ADORESS GF THME MESSAGE BUBEER INTO WMICH THE
MESSAGE MAS BEEN DELIVERED.

AST ENTRY POINT

REGISTER SAVE wask
SET WORKING GATA BLOCK ADDRESS
GET MESSAGE PACRET

oICK

QECODE

NORC IN THE DATA IS MESSAGE TYPE IDENTIFIER FOLLOWED 8Y
THE ACTUAL OATA ASSOCIATED VITH THE MESSAGE.
THIS ROUTINE ENTERS A SPECFIC ROUTINE DEPENDING ON THE
THRE MESSAGE TYPE,

AODDRESS

UP MESSAGE SYTE COUNT

POINT REGISTER AT DATA AREA
GEY MESSAGE TYPE FROM PACKET

SET RETURN FROM WMESSAGE PROCESSI
WESSAGE TyPe

<$8ASE VALUE FOR CASE

TERMINAL UNSOLICTED 0ATA

CARD READER UNSOLICTED InPUT

OELETE PRGCESS

SENC 70 SYMSIONT MANAGER

RESERVED CODE
RESERVED CGOE
RESERVED CQOE

SYMBIONT INIT COMPLETE
SYMBIONT MAS COMPLETED JOB

SEND
PURGE PRUCESS
DELETE IWAGE

PURGE IMAGE
SYSTEM FUNCTION

MESSAGE TO ACCOUNTING MANAG

<DB880:LJOBCTL,SRCIJBCRAINL MA



I
21

WRITING A SYMBIONT

Listing 4-1 Mailbox Ast Code (page 2 of 7)

=JI2_CINTROLLE® WAIN ROUTIME
JNC “ATLIQX QEAC AST

03 11

- 25 S¢C E9
[ 148 1} 06 2C -3
Ll aid 33

04

ss |-b]

St FA 4S 9¢
eces® 33

02 2

8 as H 9"

26 12

og s [k 93

€3 31 k14

g4 SC €9

16 S 50 3

26 a3 211 L]

2C S ey c?

sa L4 3c

1C a5 HJ €3

s& 14 1S 3z

54 0C2Geaz"s c?
a2 38 a5 34 E?
5T Sé

033 22

22 it

s5 b ]

51 LR S T cs
€3¢ 17

36 s HY3 (24

Je g2 43 0z

1 32

154 1

01F2
0212
c214
0216
0219
€212
9221
0222
0222
0222
0222
0222
€222
0222
e222
0222

0222

0224
0228
0229
0229
0221
€223
c27
c22a
0229
0261
g26f
0249
e24C
02%9
0251
€25
€283
c2&
8262
.34 -3
e
e2e?
0267
34 34
£387
0287
C2eY
n02€7
€283
0260
e
€27«
0276
273
0278
027C
c21<
0272
g2t
c27C

$19
529
s21
$22
523
526
525
$24
$27
28
529
539
531
$32
$2?
536
b 4]
34
$37
528
29
549

1082

10982
11082
1208

Cu 98 ®0 40 o0 90 o9 w0

S8

[ R H

t
4

3=JUN-1982 22:29:40 VAX-11 Macro Y03-00 Page

24-APR-1982 17202356 _08803CJOBCTL.SRCIJBCMAINGMARSY
>
SHOW_ERRIR INVALID_NESG ¢ SAD MESSAGE RECEIVED
L1 2] 1103 ¢ OEALLOCATE THE NESSAGE BUFFER
11814 k0,120% : SR IF MESSAGE BUFFEER STILL IN US®
INSQUE  4(AP),QJCD_Q_FREEBUFRO4(R11) ¢ RELEASE CURRENT SUFPFER IF FREE
SS9 JOCSREADHS ¢ RESTART I/0 ON RAILBOX
REY 3 DISMISS AST

WESSAGE IS SYMSIONT DONE

ADJUST STATE EOR SYMSIONT TO REAOY FOR NEXT SILE
INSERT ITS TABLE IN SEVICE LIST
SEY THE MAIN LINE SYNC FLAG

8CSSYWBOONE:

PYSHL
novL
LRLL ]
L4 1 4]
Cres
L)1)
ugvys
“vIwg
awes
v
QoL
(11,18
MOVINL
AQJL

wavIvL
A00L
bl 44
cLay
853w
e

¢ SYMBIONT IS COWMPLETE

s i SAVE NESSAGE BUFFER ADORESS
CJC®_C_T0S8e4=CJICH T _NSGOATA®2DP(RS)421 ¢ GET SENOER®S ID
SYNSFINOSYNCTL . 3 LOCATE THE SYMSIONT CONTROL TABLE
saw¢rld> § PGP BUSFER AQORESS TO WORK REGISTER
OSCY_K_SUSPNOSCT_S_STATE(RS) : Suspend issued?

Ss s 8r 4f no

4SCT_K_DEQFIL,SCT 3_STATECRS) ; Mark as idle

(R1I+4RO s Pick up Jjob status

RO.6% 8r if successful

20,SCT_W_JGASTAT(RS)
CR1)e,SCT_L_SETCNTCRS)
(RL1)*oSCT_L_JIBCNTCRS)

Save error status for wmainline
ACCUMULATE ACCOUNTING :
INEQRMATION ON GET®S ,QI0°S

e o0 yo 20 a0 o0 @

(R1)e,R0 GET PAGES AS A LONG wORO
R09SCT_L_PAGCNT(RS) ANO ACCQOUNT FOR PAGES
SCTY_W_QINGEXCRS) RS : POINT R6 AT QUEUE HEAOER
JBCSQ_RETAOR,R6 ¢ GET acTuaL aADOR
SSMQSY_STOPPED,SHQS8 _FLAGS(RGE).108 ¢ S8R QUE NOGT STOPP%D
RO : SET TO DEALLOCAYTE DEYICE
SYWSALLOOEAL : GO DEALLOCATE DEVICE

SYUSEXIT : EXIT SYMBIONT SERVICE AST

WESSAGE TS A SYMIIONT HAS INITED.

SAVE THE mAILBAX UNIT IN THE SYMSIONT CONTR0OL TASLE
ANO INSEOPT TASLE IN SYMSIONT SERVICE LIST .
SET TME SYNCRONIZING EVENT FLAG TO GET THE MAIMN STARTED,

BCISTYUETINIT:E H
oysHL (RS) : SAVE MATLEOX UNIT NUMBER
wovi CICM_C_INSRe=CJCN_T_MNSGDATA+2ID(RSI,H,R1 ¢ PICK UP SENCER IO
353% SYWSEINOSYRCTL $ LOOK FOR SYMSIONT CONTROL TABLE
CyTLN CSPIeoSCT_W_MBCNANCRS) { STQRE MAILSOX UNIT IN CONTROL TASLE
SYMeEXIT: ¢ COMMON EXIT FOR SYMBIONT SERVICE
TNSQUE (RS)43JCD_Q_SYWASRVes(R11) ; PUT THMIS SYMBIONT IN SERVICE QUEUE
PuUSHL L3 3 SET STATUS TO AST DISPATCHER
es JECISTNCHALN 3 STYNCRONIZE WITM MAINLINE
EEELRLT LRI ETAR LS S ERVLET LS LT LWL ERLR SR = =

.
.
.
H
B
.
H

INSERT MESSAGES IN THE PROPER QUEUE
AND SET THME SYNCRONIZING FLAG FOR THE MAIN LINE

12
€6)



JCMAIN
13-001

8s

11]

€0

bL]

$0

[ 4]

*0

€9

(- 23

WRITING A SYMBIONT

Listing 4-1 Mailbox Ast Code (page 3 of 7)

At

12

a8
oc

11.]
0¢

a8
1]

(1}
3C

31

~J3E_CONTROLLER MATIN ROUTINE
JoC WAILSOX RE4D AST

T¢
11

021C
s27e
027¢
927¢
027¢
g27¢
0289
0212
€282
0282
0286
c288
0289
020
02ec
028¢
ozse
028¢
o2ne
gz8e
ozue
e292
029¢
029¢
0296
0296
029e,
0294
0295
9z9%
8299
0286
0229

575
$T7
57
$79
T 589
sel
582
$83
584
SAS
585
s87
ses
se9
596
591
f592
593
94
598
594
597
59¢
599
609
501
502
403
804
508
606
507
50%

.
:
°
°
°
H

THIS MESSAGE IS PROCESSED

3oJUN=1982 22329540 YAX=11 Macre Y03-00 Pa
26-4PR-1982 17:02:56 _DBB0:CJIOBCTL.SRCIJBCHATNG HARS

AT TMAY LEVEL

TS EREN

JOCSSNDACRANS
wgvaQ
|11 ]

JBCSSNISYRAN:
®QvaQ
(1.1]

JBCSSYSBUNC?
ngvag
e

JICSPURGEINGS
JBCSOELETINGS
JACSPYRGEPRC:
JBCSOELETPRC?
nGvagQ
SRS

G o0 o0 a0

PYSHL
INSQUE
FLIS 3414 794 H

SUARE_S

PgPR
3y

B8CSINSKORRLISTS

JEO_QG_ACNTFILCRI1I RO
JBCTINSWORKLIST

JCD_Q_STYMBMANCR11),R0
JBCSINSWORKLIST

JCO_Q_SYSEUNCCR1L) RO
JBCSINSWORKLIST

JCB_Q_PROCDELCRI1) 4RG
JBCSINSHGRRLIST :

INSERY IN WGRK LIST

0
36CAP) ,34CR0OI

14NCRED

o oo a8

.o o0 wo

*o o0 o0

ae s 60 o0 20 we

0 0 90 @6 o0 se 0o

SEND MESSAGE TO ACCOUNTING NANAGER
GET AOORESS OF PROPER QUEUE
INSERT IN WORK LIST ANO START THE

MESSAGE IS FOR TME SYMSIONT MANAGE
SET PROPER LIST MEADER
INSERT THIS IM WORK LIST

SYSTEN FUNCTION HAS OCCURRED
SET PROPER LIST MEAQER
INSERT THIS IN WORK LIST

INAGE PURGE HWAS OCCURRED
INAGE DELETE HAS OCCURRED
PROCESS PURGE WAS OCCURRED
PROCESS DELETE WAS OCCURRED
SET LIST ADDRESS

INSERT THIS IN WORK LIST

GET RETURN STATUS FLAG
INSERY RECORD IN LIST

SET MAIN-LINE SYNC FLAG
WAKE UP TME MAINLINE LOOP
GET RETURN STATUS

RETURN TO AST ODISPATCMER



%

53 2
ot
070303

s2
3030°8*%

WRITING A SYMBIONT

Listing 4-1 Mailbox Ast Code (page 4 of 7)

65 CF
b 1-2d

00°3F
7

33 s¢
€1
s$e

=J3® _CINTOJLLE® MAIN RQUTINE
TERPINAL/CARD_PEAQSR UNSOLICTED DATA

19
€3
3C
s1

c289
0219
G249
0249
0249
0249

0249

0249
0289
0243
0249
0243
0249
0249
0249
0289
3289
06249
0249
9289
0229
0289
0249
0249
0283
6289
c213
6239
0249
0249
0219
0289
0219
8219
0249
02149
0249
0229
0249
024?
Q249
0243
0289
0249
0289
0243
0283
0249
0283
0243
0243
02as
0221
0287
02e9
[ 2314
[ 240

11
412
13
814
51
514
417
618
613
420
521
622
823
624
2%
626
627
529
829
639
4231
432
533
[ %13
638
434
537
638
539
640
561
662
543
844
645
846
547
468
449
550
551
852
653
654
65S
654
4§57
(1A}
459
6692
461
562
463
564
66S
466
467

3=JUN=-1982 22329340 VAX~1l Macro V03-30

«SBTTL TERMINAL/CARD_REAOCER UNSOLICTED OATA

H

€6 90 €5 S8 G B4 90 40 S0 O G0 o4 0 €4 U 4O 8 G4 U4 So G4 G¢ S8 T4 SO b o 4 60 93 00 S8 08 S0 S O o e 8 ot 0 VO O vo 0

PUNCTIONAL OSSCRIPTIONS

THIS ROUTINE IS ENTER BY THE AST DISPATCHER WMEN THE
MESSAGE RECEIVED INDICATES THAT UNSOLICTED INPUT MAS

BEEN RECEIVED FROM A UN-ASSIGNED UNIT RECORD DEVICE., THIS
ROUTINE ISSUES A REQUEST TO CREATE 2 PROCESS WITHM ITS
NEVICES SINPUT® AND ®QUTPUT® ASSIGNED TO TME ASSOCIATED
DEVICE. IN ORDER TO PERFORM THIS, THE DEVICE NANE STRING
IN THE MESSAGE BUFSER, THE FIRST 2 LONGWORDS (LIST LINKS)
ARE USED TO CREATE THE STRING OQESCRIPTOR, AND NAME STRING
IS BUILY USING THE CONTROLLER NAME AS IS AND AODING

THE UNIT NUMSER ON THE END, CONVERTING FR0M SINARY TO
ASCIT.

CALLING SEQUENCE:

s JECSTTUNSOLIN $ FOR TERNINALS
3s3 JOCSCRUNSOLIN ¢ BOR CARD REAORERS

INPUY PARAMETERS:
RS POINTS SEYOND THE MESSAGE TYPE CODE IN THE MESSAGE BUSFER,
THAT ISy POINTS AT A WORO CONTAINING THE BSINARY UNIT NUMBER

POR THE TERMINAL. THIS IS FOLLOMED 8T TME CONTROLLER NANE
. 3S A COUNTED ASCIT STRING.

IMPLICIT INPUTSS

REGISTERED RO TO RS MAVE BEEN SAVED AND RAY 8E
USED AS NEEDEDL B8Y THIS ROUTINE,

QUTPUT PARAMETERSS

RO IS RETURNED TRUE TO INDICATE SUFFER IS PREE
ANDC,» TMEREFORE, MAY BE REYSED.

{MPLICIT QUTPUTS:

A PROCESS IS CREATED RUNNING TME LOGIN OR THE INPUT SYMSIONT IMAGE

CONPLETION CODES: NGNE
SIDE EFEECTS: NONE
JENASL LSO
JBCSTTUNSOLINS TERNINAL UNSOLICETED INPUT

wovaqQ ¥4 J8CSQ _LOGIN. RS

EXTIY SACEXESY_CONCEALED,21,~
GAEXESGL_FLAGS R4

s8sas PROCRE PERFORN A PROCESS CREATE

sLsC 0,508 8R IF COULOM“T CREATE ONE

wavIwL f1,R0 $ GET PROCESS INCEX

(414 R0, 8¢JIBCIG_INTIOBEND=JBCSG _INTIOSELGO®E : INDEX WITHIN 8IT

SET IMAGE NAME TQ START
USE “CONCEALED DEVICE NAME® FLAG

o0 @6 vo vo oo we

.

Page

24=-4PR=1982 17302256 _DBBO0:CLJOBCTL.SRCIJBCHMAIN.RARS]

ARRAY

14
[§0]



WRITING A SYMBIONT

Listing 4-1 Mailbox Ast Code (pacje 5 of 7)

JBCrPATN
v03-001
2%
29 3670°C*® H
12
09006309°9F

53 E)e2 CF

Y
50 01

=378 _CINTRQLLER YAIN RIUTINE
TEIPTNAL/CARD_READER UNSOLICTED 0ATA

02C+
€2€C4
[ 144
02¢€3
0204
62ec
0282
C2E3
0283
0283
02E9
02€E4A
g2€C
02¢F
0289
02F¢

468
469
570
671
$72
8§73
sT4
478
874
577
78
679
589
401
582
683

SGEQU 508
s8ss 20,62 J8CSG6_INTIOSFLG,50S
SCHRINL_S 3420%

prs 508

2082 oMORD 0
313" 857336y TIOSCNT
RET

JECSCRUNSOLING
“gVAQG  JBCSG_INPSNE,.R3
cLeL Rs
asss PROCRE

sGse ngvy 91420

RSS3

+0SASL LSS

Os ©0 08 o8 oo a¢ o0

98 00 @0 es o8

3=JUN=1982 22329340 VAX-1i1 Mzero V03=00
24<APR-1982 17302356 _DB8B80SCIOBCTL.SRCIJBCHAINLAI

IF NG = DON®T COUNT INTERACTIVE
SET FLAG AND B8R TF SET, DON.T 83U
ADD 1 TO COUKY 0Ff INTERACTIVE JG

RERNAL ACCESS MGOE ENTRY WASK
COUNMY NURBER OF INTERACTIVE JO8S

CARD READER UNSOLICETEG INPUT
SET ADORESS OF IMAGE TO ACTIVATE
DON°TY USE CONCEALED DEVICE FOR C
CREATE THE PROCESS

SET RELASE THE BUFEER FLAG
RETURN TGO AST DISPATCMER



WRITING A SYMBIONT

Listing 4-1 Mailbox Ast Code (page 6 of ‘7)

=JOB_CONTROLLER WAIN RJUTINE 3=-JUN=1982 22229340 VAX-11 Macro Y03-00 Page 16
TERMINAL/CARD_RFADER UNSOLICTED DATA 24=APR=1982 17202356 _DBSO:CJIOBCTL,.SRCIJBCHMAINLMARSY (£ 5]
02F2 685
- 02F9 686
02F10 687 : LOCAL SUSROUTIME TO CREATE A PRDCESS FOR UNSOLICITED INPUT
02F0 688
02F0 689 : INPUTS:
02F0 690
02F0 891 ¢ 3 = DESCRIPTOR FOR PROCESS NAWE
02%0 692 R4 = 1 IF INPUT, QUTPUT, ANO ERROR ARE SUPPOSED TQ BE
02F0 693 ¢ CONCEALED DEVICE NAMES LIXKE ®__TTAO:®
02F0 494 ¢ ®= 0 IF NOT USING CONCEALED DEVICE NAMES.
02r9 695 3 :
02#) 594

PICKE UP BINARY UNIT NUNMBER

© 50 19 3C 0280 497 PROCRE: NOYIWL (RSIe, R0
: CET LEMGTH OFf CONTROLLER NANE

$2 [ 3] 94 02F3 498 SOYIOL - (RSIeoR2

.
°
2 §5 €y 025 699 AODL RS.R2 ¢ ADDRESS QF END OF CONTROLLER NANME
epg4° 30 02F9 700 838y JBCSSIN2ASC ¢ CONVERT UNIT TO ASCII
82 3a 90 02¢C 701 ngve BARL2/9(R2) ¢ VTERNINATE DEVICE NAME WITH COLON
s L LA 14 90 02FF 702 “gvs 24/ _/+=(RS) $ PUT UNOERSCORE AS FIRST CHAR IN NANE
45 9= 0301 70?7 PYSHAS (RS) $ PUSK AOR OF *_© NARE
4 3 2 sS €3 g¢l0s 106 susLs RSeR2,=(SP) S LENGTNH OF " _" NAME
s SE SE 90 0309 708 nQve 8240/ _/ v=(RS) $ PUT SECOND ®_°® ON FRONT
45 9% 0300 706 PyYsSHAs (x$) ¢ PUSK ADR OF ©__= NaANE
14 $2 $S €3 Q&30: 707 sysaL3 RSyR2o=(3P) .3 LEMGTH CF ®__® NARE
$& 09 6313 709 PUSHL Ré 3 1 IP USING CONCEALED DEVICE FOR INPUT
8318 T09 3 QUTPUT ANO ERRROR, 0 IF NOT
* e315 T10
0318 T11 9CSP) s CONCEALED DSVICE FLAG

s oo o0 o0 oo

3158 T2 4(SP) = DESCRIPYOR FOR ®__* NAME, CONCEALED DEVICE NAWE
0315 713 12¢S?) = DESCRIPYOR FOR ®_© NARE, PROCESS NARE
921s Tie
5s 0C A€ 0¢ 0315 s NOVAL 12(SP).28 ¢ AODRESS OF PROCESS NANE DESCRIPTOR
56 3% 83 0319 715 »avi RS RS i ASSUME NOT USING CONCEALED DEYICE NANE
. 06 &E €3 031C "7 sLeC (sPl, 108 ¢ BRANCH IF¥ NOT USING CONCEALED OEY NANMES
sS4 0% 2t s Q031= 718 NQVAL 4(3PIoRe $ GET CONCEALED DEVICE NAME DESCRIPTOR
. 0323 19
9323 T2% 3 0CSP) IS AN UNITITIALIZED SCRATCH LONG WORD
0323 T2 3
€9 SE 0E 0321 722 1082 “QVAL (S?).RO I GET THE AQODRESS OF SCRATCH CELL
2 €3C70300°%F 9% 0326 T22? nOVIBL 38SYSIGB_DEFPRI,RL 3 SET SYSTEN DEFINED PRIQRITY
€329 126 SCREPRC_S - ¢ CREATE A PROCESS
0320 728 INPUTS  (Ré6) g~ ¢ DEIVICE INPUT IS TERMINAL
323 726 QUTPUT= (R4)4= : LIKEWISE FOR TME DEVICE QUTPUT
0322 127 EROOR®  (R4),~- $ AND ALSO OEYICE ERROR
0320 729 BASPRI= R1,~ ¢ INITIAL PRIORITY OF JOB
€329 729 PIDAORs (RO~ ¢ PLACE TO STORE PROCESS ID
6327 T30 PRCNAME (RS),y~ : ESTASLISH PROCESS NAME SAME AS DEVICE
0322 1 IMAGEs (R3),~ 3 IMAGE TO RUN
6323 732 - PRVAQR= W4JBCSQ_PRIVYMASK,~; PROCESS DEFAULT PRIVILEGE
0322 733 UIC=8<1316+4)> ¢ UIC IS C1,42]
€1 <0 €3 0353 134 aLss RO, 608 2 S8R IF ALL IS OK
$% 0¢ 01355 128 cLeL L] ¢ ASSUME DUPLICATE PRQCESS NAmE
036 8= S0 ?1 0353 T34 Crupw RO+ #SSS_OUPLNAN ¢ IS ERROR DUPLICATE NANME
() 13 0352 117 SEQL 108 ? SR IF YES, TRY TO CREATE WITH NO NANME
03¢= 738 SHOVW _ERROR CREATE_PeoC ¢ REPORT THE ERROR
52 (1 9¢ 0361 ™ nOvVAS (SP)422 $ GET ADDRESS OF SCRATCM WORD
03é4 740 SASSIGN_S (R&d.(R2) ¢ ASSIGN A CHANNEL TO THE DEVICE
22 <o €3 03N Té1 sLeC 0,608 : SR IF THMIS FAILED

:



JBCKALIN
v03-001

65 52 43 52 s0 23
26 73 T3 65 43 4°
T2 6F T2 T2 65 20

3000

WRITING A SYMBIONT

Listing 4-1 Mailbox Ast Code (page 7 of 7)

0s SO

50
02

5€ 10

~JOB_CONYROLLE® “AIN ROUTINE
TEIWINAL/CARG_READER UNSOLICTED DATA

0s
84
co
os

ST 297 63 &2 64 2%

12 10 20 2¢C
85 T4 51 65

030004E3I°SF
9636°82 32
0CG00G6ESL°ZF
G00006EQ S

06 56
060006E3°SF
08600908 °GF
030906046 °2F
08000&€E3°SF

10
GO0Q0LELEF
15

$6 41
T2 63

8309
13

gé
9
-4]

L&
86
E3
os

er
117

[ &)

0374
0374
037¢
6374
8378
G374
8374
8397
039s
03Aé
03as
03a8
03a8
03aC
03aC
03es
03Ce
03co
0303
0309
03c2
0362
8300
g3es
030%
083G
030e
(314
930¢
03€é
[B1%]
03rt
03Fs
6384
G3ES
04069
0466C
0612
0619
6613
04626
0628
gs2C
0628
062%
ge2¢
062€
[ L4
[ LY} ]
06bs
Cobs

T62
T63
T4
748
766
T67
T48
749
750
7S1
82
783

754

158
156

787
98
799
T66
761
762
763
764
76%
765
167
788
769
79
771
772
773
7T
kaki
kad )
77T
778
779
kg 1]
781
782
Te3
T84
78%
186
787
788
189
790

24=4PR-1982

$QTO_S CMAN®(R2) o=
FUNCEETOS_VRITEVALK,~-

3=~ JUN=1982 22229340 VYAX-11 Macre Y03-00
17302286

~0BB80:CJIOBCTL.SRCIJBCHAT)

WRITE NESSAGE TO TERRINAL
YRITE THE DATA

AST WHEN WRITE IS OGNE
CNANNEL NUNBER IS AST PARANET
STRING

NORMAL CARRAICE CONTROL

B8R I® GI0 WAS ACCEPTED

ELSE DEASSIGN TO RE~ENABLE UN
-ROsLBC=PROCESS CREATE ERROR
CLEAR SCRATCH WORD OR GEY PRO
CLEAN OFF TWQ STRING DESCRIPY

OEASSIGN THE CHANNEL

.
.
ASTADRSBATTHSGAST, - H
ASTPRAZ(R2) o~ H
P31s821008c~ $ ADDRESS OF MESSAGE
P22529<1108~-3008>y~ 3 LENGTM OF NESSAGE
Pone32 H
118 31 r0,50% H
SOASSGN_S (R2) H
M EY cLey L {] H
6082 rgeR soMCRYD H
0L 2164SP H
L31 ] H
109s2 «ASEIT \ZJBC~U~PRCREAT, process create error\
11082
TTNSGAST:
«¥3R0 [] ¢ AST ENTRY POINT
S0ASSEN_S &CAP) H
REY :

o es o oe

YHSHoURLY S
cLaL J08_1i._POSSIBLE
wGVZISL #2,J0B_L _PCBINOEX
1082 ngveL JO8_L_SAVENQUE .~
J08_L_n00€
SCHNRONL_S -
REUTINSCHK _WROAY _SITS,=-
ARGLST=J08_L. _COUNT
SLBC %0, 608
INCL JG8_L_PGSSIBLE
5082 AGBLEG G SCHEGL_KAXPIX¢~
JOS_t_PCBINGEX,10%
TSTL J68_L_POSSISLE
gQL 106
9FCL  JOS_L_SAVEMODE
LIN 1 1008
$SETINR_S -
ASTAORSSYNSCHRLOGINS o=
OAYTIN®JBCSQ_MXTMINS =
REQIOT=0I8C_K_MINUTES
1008 RSS

@0 o0 90 00 0o we w6 oo we

R RIERIRY

s o0 o0 oo o0

LgcaAL RGUTINE TO KANOLE HOURLY AST PROCESSING

CLEAR COUMT OF POSSISLE PROC
SET INGEX IN PCB VECTOR

SET ACCESS WODE
FOR AST DELIVERY
CALL KERNEL R0UT.
ADORESS OF ROUTINE
AQDRESS OF ARGUENENT LIST
IF LBC THEN CONTINUE
INCRERENT CBUNT

TQ CMECK A

LOGP THRU ALL

FING ANY TO 3€ DELETED?
IE EQL THEN MO

DECRENENT AST ACCESS MOQE
IF LSS THEN OONE THEM ALL

SET TIMER FPOR CHECK IN A FEY
AST ADORESS

N MINUTES LATER

INDICATE NOT AN HOURLY AST
RETURN



WRITING A SYMBIONT

CREATE
BATCH
Jos

STADET

READ
MAILBOX

READMB

SERVICE
SYMBIONT

Figure 4-4 Job Controller Main

TR9178

Loop (page 1 of 3)



WRITING A SYMBIONT

READ
MAILBOX

YES vl‘ READMB I

SERVICE

YES _i SRV- é
TIME ' TIMER

QUEUE

TRAH192

Figure 4-5 Job Controller Main Loop (page 2 of 3)



WRITING A SYMBIONT

LOCATE
NEXT WORK
LIST

y

REMOVE '
FIRST 4
ENTRY

DETERMINE
- NATURE
OF WORK

CASE:
(SERVICE
TYPE)

3 SNDACC B
B SysFuN

Figure 4-6 Job Controller Main Loop (page 3 of 3)

TKR-9191



WRITING A SYMBIONT

Listing 4-2 Main Loop Code (page 1 of 8)

HA TS ~J08_CONTRILLER “ATN ROUTINE 3=JUN=1982 22329240 VAX-11 Mscre Y03=00 o
13-001 3ECLARATICONS 24=-APR-1982 17:02:56 _DB880:CJIOBCTL.SRCIJBCNATIN.RAN
0000 99 +SSTTL DECLARATIONS
onco0 100 :
- 0000 101 ; INCLUOE ®ILES:
00ce 102 3
0000 103 : €235,1033/%L
0000 106 3
0000 105 : EQUATED SYWSOLS:
6609 106 3
00808 107 sACHOEF i ACCOUNTING MESSAGE DEFINITIONS
0600 193 SRSGOE® t SYSTEW WIDE WESSAGE COODES
8300 109 $STSOEE $ STATUS FIELD OEFINITIONS
8200 110 $9CR0EF 3 PCB DEFINITIONS
0660 111 $IPLOEF 3 IPL DEFINITIONS
0860 112 $JIB0EE $ JI8 OEFINITIONS
0500 113 $5SDEF 3 STATUS CODES
0080 114 seSLOER i PSL DEFINITIONS
0000  11S JECPARDER $ DEFINE JOB CONTROLLER PARAMETERS
0000 116 JBCSCTOEF $ SYNBTONT CONTROL TABLE OEFINITION
0080 117 $SHQOES i DEFINE QUEUE HEADER OFFSETS
0068 119 :
6660 119 :
0600 120 : OWx STORAGE:
0660 123 3
goes 122 PURE_SECTION
0000 123 .
0000 124 JBCSO_JSCNAWE: T TME NAME OF THE PROCESS
8000 125 STRING_DESC CJOS_CONTROL
0913 126
6633 127 JBCSQ_LOGINZ: t MAME OF INITIAL IMAGE TO ACTTVAT
. 69131 128 STRING _DESC CSYSSSYSTEMILOGINGUT.EXE> ; INITIAL INAGE TO EXECU
0932 129
6632 130 JSCSQ_INPSHS: : CARD REAOER INPUT STHBIONT
0032 131 STRING_DESC CSYSSSYSTEMIINPSNS . EXED 3
00es 132
EEESEECE FREEESFEE  006% 133 JBCSQ_PRIVWASK:: SLONG  =1,=1. ; NEY PROCESS PRIVLEDGE MASK
0Gs?  13e
€657 135 JSCSQ_TICPERMR:: .
61€66969 €957 136 SLING  ~X061C66808 5 NG. GF TICKS PER. HOUR
00000903 06%s 137 SLONG  ~108
00SE 138 JBCSQ_NXTRINS: ¢ DELTA TINE 0F 2 WINUTES
887974060 005® 139 .LONG  ~X388797400
Freesees 9063 140 .LONG -1 ~
06&7 141 3
9067 142 : OEFINE PSECT TO SCUNO ALL OF THE WRTITASLE SECTIONS
8067 163 3
8067 166 INPURE_DATA JSCSSRUDTOP
6568 165 JBCSRWOTO®:: : STARY OF ALL REAO/WRITE DATA
0860 146 INPURE_DATA JBC__RUDEND
0007 347 JECSRWOEWD:: : END GF ALL WRITABLE DATA
0600 148 :
0000 169 : ALLOCATE SPACE FOR MESSAGE BUFFERS
0000 150 : THESE BUFFERS ARE WATNTATNED IN A SEPARATE PROGRAM SECTION
C8G8 151 : TO PERNIT AN EXTENO SECTION TO AOD BUFFER SPACE
0000 152
0060 183 INPURE_DATA JSCSRUOMSGSER  : READ/MRITE DATA-MESSAGE BUFFERS
0060 15
0903 155 JBCST_MSGBUFR:: : SPACE FOR NESSAGE BUFEERS



WRITING A SYMBIONT

Listing 4-2 Main Loop Code (page 2 of 8)

AN -JOE_CONTROLLER “ATN ROUTINE - 3<=JUN=1982 22229340 VYVAX~-11 Macro V03-00 Page 4
g0l DECLARATIONS 24-APR-1982 17302356 _DBBO:CJOBCTL.SRCIJIBCRAINLNARSY 1)
0900 156
. 00000CCO 0000 157 +3LKS CJCR_K_SIZEs~ ¢ SIZE OF BUFREER TINES
- 0cco 159 JBC_R_MAXSUFR> ¢ NUMBER TO ALLOCATE

occo 159
[ I44.] 160 INPURE_0BATA JOCSRUOMSCRES :
0000 161 JBCST_NBUFENDS: 3 ENO CF NESSAGE BUFFER SPACE
0900 162
0300 163 3
0009 164 3 ALLOCATE THE SYMBIONT CONTROL TASLES
goo0 165 3 THEST TAGLES ARE MAINTAINED IN A SPARATE PROGRAM SECITON
0000 166 3 TO PERMIT AN EXTEND SECTION TO ADD TABLE SPACE
0000 167 ¢
Q000 168 IMPURE_DATA JOCSRUWOSTYMCTL
0009 169
[ L1 176 SYw$G_SYmCTLTBL:?  SYMSIONT CONTROL TABLE AREA
0000 171 .
0g00 172 +<8LKS CSTH_K_MAXSYME=- ¢ ALLOCATE A BLOCK FOR EVERY STYNSIONT

¢2000C00 000G 173 s SCY_K_SIZE> S 8Y THE SIZE OF THE SLOCX
[14-1.} 174
econ 178 INPYRE_DATA JACSRWASYNCTM H
00049 174 SYNSG_SYNCTLTBES: : END OF TABLE SPACE
09080 177
6000 178 3
00eo 179 : OSFIMNE AREA FOR INTERACTIVE JOS 31T ARRAY
0000 180 3
0go0 191
-0000 122 IMPURE_DATA JECSRNOINTIOS H
0g800 183 .
ogon 1846 JBCSG_INTJIOBSLG:: ¢ INTERACTIVE JOB FLAG 3IT ARRAY

gac00383 Qo000 18$ +8LKS8 <1024/8> : ALLOCATE ENQUGH SOR 1024 PROCESSES
L1114 188
[LLD] 187 IMPURE _DATA JBCSRWOINTIOC :
[LLD] 18% JACSG_INTJIOBENDS: . H
0302 189
[ 1134 199 INPYRE _OATA
LLLL] 191
10092 192
cgoo 193 3 MLOCAMTE TME JOB CONTROLLER®S 0ATA BLDCK
go0n 196
8902 19¢%

03030764 GCOC 196 JECST_DATASLK »» ., & CJCO_T_INDEXO=-JCD_T_START> ; FIND OFFSET TO INDEX ZERQ IN BLDCX
0309 197

gl90Ccsas 0300 19% «8LK3 JCO_K_SIZE  ALLOCATE SPACE FOR THE BLOCK
Ceds 199
Qeds 200
C4As 201 @
Qéas 202 3 APCA FOR PARAMETERS FROM CREATE/MAP GLOBAL SECTION FOR THME PRINT QUEUE
06as 203 3
04ds 204

0NCo06AT (As 20% J8CsJ_TNAQR:: +8LXQ 1 : INPUT ADORESS TO mAP SECTION
geas 208 :

03070484 Ceds 207 JBCSQ_QRETAOR:: ,*LKQ 1 : RETURN ADDRESS FROM mAP SECTION
ters 209

03C30683 0428 209 JaCsq_urOanm:: 8LKQ 1 : ADORESSES UPOATED
gets 210

000306Cs 0ets2 211 JBCSQ_UPOINS®e: .BLKQ 1 ¢ I0 STATUS FOR SECTION UPDATE
0sCs 212

4-21
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WRITING A SYMBIONT

Listing 4-2 Main Loop Code (page 3 of 8)

-J3%_CINTOALLER
JECLAPATICHS

€309€4CE  06Cs 213

csc: 214

gc oecE 21§

00 GeCE 214

0609 217

ce0s 218

8sCd 219

geco 220

. 0e83 221

9ec30%04 0400 222

ge06 123

£005€300 04Cé 226

. 6ec3 229

£000¢3509 0408 226

geoc 227

£300€90% 06CC 229

04EQ 229

06090960 C4EQ 238

geEs 27

Cste 332

06Es 233

06Es 236

00006000 O4E4 235

0sEs 236

caEs 237

£9060969 04EY 233

06EC 239

04EC 240

06EC 241

cesC 262

0eEC 263

89 QeEC 266

42 40 55 06ED 265

Q6EQ 2468

800006FS 06P7 287

“sIN ROUTINE

3=JUN=-1982 22329340 VAX=-11 %zcre V03-00
17302386 _DBBO:CJOBCTL.SRCIIBCRATIN. 2

: TINE FOR NEXT WGURLY ASY

JBCSI_MXTASTs: .8LKG 1
JRCSS _QuUEwWweTes: B8YTE L] H
JBC3S _ SVuuATIT:: LB8YTE Q $
1252311
H BOLLOWING LOCATIONS ASSUMED TO BE
Joe_L_COUNTS

+LONG L H
JOe_L_PCAINDEXS

+LONG O H
Jo8_L_moue:

+L3NG ] H
JCS_L_DAY2

«LBNG -] H
J08_L_4GDE:

«LOBNG ] H
eI
JAI_L_SAVEODNE:

+LING -] H
JOS_L_POSSISLES

.LONG O

0 06 a0

JBCST_WBNXNARE::
.8YTE @
JASCIT  \_w8\
JBCST_w8IXUNTT::
. oBLKB  §

4-22

FLAG BOR QUEUE UPDATING
COUNTY OF NG. SYWMSIONTS IN WAETLI!

AJACENT

ARGURENT COUNT

INODEX INTO PCB VECTOR
HOUR OF DAY

CAY OF WEEK

ACCESS mgOt FEOR AST

SAVE ACCESS MOOE FOR LOGP

PROTITYPT NAME £OR CONSTRUCTION OF MAILSOX RESPONCE GEVICE NAMES

COUNT GOES WERE

NARE WITH *_°TQ PREVENT SUBSTIT
THE UNIT NURBER GOES MERE
SIGSEST UNIT 1S 65K



WRITING A SYMBIONT

Listing 4-2 Main Loop Code (page 4 of 8)

a3

27 cC ae
£FI1°

gsCs°CP

1]

33 0C s

0123

32

1Ff 0C ag

7€ Cl0CQsecs ¥
(1

11

$2 €3 2t

e

00005 ¢CF
=F46°
B

[\ 23
1]
23 2C a8

J0e7

as

22 0c< as

932F

€3 J4CF°C2 90
L3 TR

o

-JOBR_CONTROLLE® MAIN ROUTINMNE
JOS_CONTROL INITIALIZATION

33
96
ES

30

13

Gers
Q4FS
Q6FS
Q4FS
[ 23 3]
2% 3]
Q4FS
04FS
04rs
04FS
04FS
C4FS
Q4FS
04FS
045S
0teSs
G4FS
04FS
0485
0sFS
Q4FS
06FS
0067
00&7
0367
0069
006cC
006&=
0073
007s
ceTs
on7s
007
0neo
0387
onss
goes
aner
0291
0097
go9a
099¢C
009F
[-L-F 31
[ LF Y8
LY X4
0949
0Q4AC
ogas
eles
el
gne?
09323
0383
caee
0oeF
opes

249
250
251
252
253
254
2%S
256
2s7T
258
259
280
263
262
263
264
26S
266
267
269
269
270

272
2713
274
27
276
277
27%
279
g0
281
202
223
284
285
s
287
28e
289
290
29t
292
29?7
294
29¢
296
297
298
299%
300
301
302
303
304
305

*
*

€6 40 54 90 20 90 ©6 <8 vb 0 oo 8 00 S0 96 oo oo

. s ve

«SBTTL

3=JUN=-1982 22:29:40
24-APR~-1982 17302356

Jas_CoNTROL INITIALIZATION

VAX=-11 Macro V03=00

LDBB0:CJO0BCTLL.SRCIIBCNAINLNARSL

FUNCTIONAL DESCRIPTION:

JOS CONTROL ®AIN LOOP IS ACTIVATED BY TME AST ROUTINE.
ME POSSISLE WORK LISTS ARE SCANNMED TO DETERMINM

AL OF T

WHMAT FUNCTIONS ARE TQ 8¢ OONE.

THE LIST

ARE OROERED AY

THEIR IMPORTANCE AND ARE ALWAYS CMECKED FROM THE TOP.

NONE-ENTERED DIRECTLY PROM THE
INPUT PARANETERSS
QUYPUT PARARETERSS
CONPLETION CODES:
£94:1 EFFECTS?

PURE_SEC

Jacsiocese:

2083

3jos:

3¢

3582
4082

So0s?

4082

7082

1] 144

8S8W
CLRS
£ 144

18y
28CC

ngvisL
oECL
LSS
RENQUE
svsS
QECS
sS8W
314}
A00L
sscc

asaw
3144

LRLL)
8ass
9sav
<ENASL

SMIBER_S

CALLING SEQUENCE:

NONE
NGNE
NONE
NONE
TION

2J8C_V_CREJOBREQ,~

JCO_W_FLAGSCR11),208

JBCSSTADET
WAJBCS8_QUEWRT
4J8C_V_WSREADREQ .~
JCO_u_FLAGS(R11),2308
JacsREACNS
JBC_V_SYMINIR®Q,~
JCO_W_FLAGSCR11),408
JBCIS_STMUAIT,~(SP)
csP)

3ss

2JCD_Q_STMSWATTCRI1),R2

354
JBCSB_STHWALT
JBCSSTMSSERY

31s

244,89
$J8C_V_NBREADREQ,~
JCD_W_FLAGSCR11),508
JECSREADWS
$J3C_V_SRYCKLOGIN, -
JCO_W_SLAGS(R11),408
SYMSHOURLY
$0,¥~J9Cs8_QUEWRT, 708
JBCSYFYUPDQUE

Lse

INITIALIZATION ROUTINE.

@8 ©0 o8 90 @0 S5 20 @0 9o G4 B4 TS 24 6 b B4 G4 we @8 G4 S8 5 U0 @6 6 08 O5 OO

"SR IF LOOKED

START CODE SEGWENT

SR IF CREATE DETCHED (BATCM)

408 IS NOT REQUIRED

TRY TO STARY ONE IF YES

force queve file update

SR IF THERE IS NO REQUIREMENT EQR
A MAILBOX READ

ELSE ISSUE A READ REQUEST

CHECX IF SYMBIONT SERYICE FLAG IS
SET AND CLEAR IT,BR IF NO

SAVE CQUNT OF NO. IN LIST
DECR. CODUNT

AT ALL OF THEMm
GET SYMBIONT THMAT IS WAITING
SR I® NONE WAITING

DECR. NO. OF STYMSIONTS WAITING
GO SERVICE SYMSIONT

GO SEE IF ANOTMER

REMOYE COUNTER FROM STACX
CHECK FOR AN OQUTSTANDING NEED
A MAIL BOX READ

READ THE MAILBOX

CHECK IF TIME TO CHMECK LOGINM
FLAGS FOR J08S

GO CHECK -

Sr if not time to write the aueue
VERIFY ANDO UPDATE THE QUEUE

QR

SLEEP

[
(£2]
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WRITING A SYMBIONT

Listing 4-2 Main‘Loop Code (page 5 of 8)

17 %
sE2F°
gsCz°CF
se

3 aten
$2 31
3

g

es  s¢
4

R 7C

GA A2
42 i¢

66 A2
20 e
92
3F

=JI2_CONTOILLER ®AIN ROUTINE
J03_CONTRGL INITIALIZATION

£s
30
96

26

e
1c

01
1F
31

3c

€7
0
4]
19
i1

eoee
eaes
oose
giee
coCs
00CE
09C1
cocs
[ 1-14
8190<
gac*
CJE1
03JE3
00¢s
a9Ee
09€E3
098
00€sS
COES
00EY
213 ]
1134
00F2
GGFS
[ L1d]
G3FC
QOFE
1080
01069
o1g¢e
0103
6100
311
Q180
gio€®
2Y-1 4

3o¢
3e7
309
309
310
311
312
313
314
318
315
317
318
19
3129
323
322
323
324
32s
326
127
32
329
336
331
132
333
336
33%
336
337
338
339
349
361

3=JUN=1982 22:29:40 VAX~11 Maecro V03-00
26-4PR-1982 17302356 _0BBOICJOBCTLLSRCIJBCHAIN

3 SCAN WIRK LISTS #OR SOWETHING TG OO

1082

15%2
2082

. o0 ve

3082

6082

$GETTIN_S JCD_Q_TINECRI1)

L1144
8S3u
cLen
cLet
novaqQ
REMQUE
sve
INCL
(2,118
sLSSU
L33 ]

XEVI¥L
[1:):18
A0DL
cLee
ngvL
as8g
ns
CASE

>

-0SASL

¢ GEY THE TIME OF DAY
8JBC_V_SRVYTINQUE, JCO_Y_FLAGSCR11),15¢ 3 B8R IF NO TINE O

SYNSSRYTINER ¢ REROYE TIWNE ENTRIES

2 J8CS8_QUEWRT $ Force queue file update

L1 ¢ SET INDEX FOR FIRST WORK LIST
JCU_G_WORKLISTCR11)CROILR1 ¢ FIND ADORESS OF QUEUE
ICR1I+,R2 ¢ REMOVE ITEN BROM LIST

30s $ SR IF REMOYED SOMETHING

RO ¢ NOTHMING IN QUEUE-ADD 1 TO INOE
RO $29<CJCD_G_WLEND~-JCO_G_WORRLISTI/8> ¢ CHECK AGAINST L
20s $ SR IF MORE YO CHECK

JBCSLOGP ¢ WATT SOME woee

ITER REMGVED FRGK WORK LIST-CALL ASSGCIATED RGUTINE

JCM_Q_I0S842¢R2)4(R2) SEY LENGTH OF TRANSPER

*
€JCR_T_RSGOATA.(R2) : FINO ENO OF VALIO OATA
#2,(%2) ¢ TMAT POINTS AT ENG OF RECORD
&CR2) : ZERG RETURNED ARGUNENT
JED_B_QUEBASECRI1),R10 : SET BASE AODRESS GF SYSTEN QuE
408 . : SET SUBRGUTINE RETURN FOR CASE
i0s : LOGPF FROW THE TOP
LI P £
JECSSTNBSERY = 3 SYMBIONT SERYVICE REQUIRED
JECSSTHEMAN,~ ; MESSAGE FOR STNSIONT MANAGER
JBCSPRCOEL =~ 3 PROCESS/TNAGE OELETE/PURGE NE!
JBCSSNDACC = : MESSAGE QR ACCOUNTING WANAGES
JBCSSYSFYNo~ : SYSTEN FUNCTION
Lss
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WRITING A SYMBIONT

Listing 4-2 Main Loop Code (page 6 of 8).

0900°CF

-1

cE
1 ]

90G6Q°CPF
04CE"CF

52

02

%S

10

A

~JIB8_CONTROLLER MATIN ROUTINE
JO2_CONTROL INITIALIZATION

qe
11

9F
11

[ 1
%*%
c1

3C
13
3z
30
16
ES
ce
19
78
A3

L]

9T
8o
LL]
0]
o

&S5
13
19

84
oS

0108
010¢
010€
010°%
%102
o10¢
o10¢
010¢
0108
g10¢
0112
0114
0114
0118
011s
0114
0114
ot1s
€122
0125
0124
124
c12¢C
0139
0133
613S
01138
c13s
0130
01412
0146
01466
0148
01s8
0145
e1s2
0154
7159
o1sC
015¢%
0161
0163
016%
170
017s
178
0179
0179

343
344
345
346
347
348
349
350
35
382
393
354
385
154
s
353
359
360
361
382
343
364
3%
366
387
369
369
370
7t
372
373
374
378
176
377
378
319
380
i
382
38
384
38
385
Jer
3
389
390

SYMSIONT ANOD

THIS ROUTINE

°8 00 o4 24 o 0o o0
*

<ENASL
JBCSSYSFUN:
PUSHAS
ans
JACSSNOACC:
PYUSHAS
(14

JaCsSyusnans
PUSHAR
CLrs

1082 ADOL3
ASSUNE
ngvZve
L1118
NOVAM
3s8w

2082 Jss
8L3S
RNEGL
LSS
ASHL
L 241

los: INSY

4082 wQvas
novw
nove
navL
INSQUE

STV
L1118
ssas

SOASSGN_S JCD_W_TWMPCNANCR1IL1)

3-JuN-1982 22329340 VAX~11 Macro Y¥03-00 Page
264-APR-1982 17302356 _OBBO0CJOBCTL.SRCIJACHAINLNARSY

ACCOUNTING MANAGER OISPATCMER
PERFORNS THE CONMMGN PROCESSING POR THE SEND SERVICE

PROCESSING AND RESPONCE., THIS INCLUDES ASSIGNING THE RESPONCE
NATLYOX, THEN SENOING TME RESPONCE WNEN PROCESSING IS DONE.

L33

S SYSTEM PUNCTION MESSAGE
WAACNSSYSFUN 3 ENTRY TO ACCOUNTING MAMAGER
108

3 ACCOUNTING MANAGER REQUEST
WAACNS SNDACC 3 EXNTRY TO ACCOUNTING MANAGER
108 ]

- SYMBIGNT MANAGER SEVICE

WoSTRSSYMENAN ENTRY TO SYNSIONT WANAGER

W2 JBCS8_QUENRT Force queue file update
QJCH_T_NSGDATALR2,R9 POINT R9 AT NESSAGE DATA
AC!QN lltLSOX EQ SHRsW_ !llllcl '

sncsu NATLBOXCRII RO GET MAIL 80X UNIT

l
208 s SR IF NONE NERE
JCO_N_THPCHANCRI1),RY ¢ CMANNEL RETURN ADDRESS
JBCSASSIGNNS $ ASSIGN THE MAIL3OX
3(SPIe ¢ ENTER PROPER NAMAGER
20,303 : B8R IF STATUS IS GOOD
'0.2R1 3 INYERT ERROR CODE
408 : BR IF ERROR ERON THE SYSTEM
$2,81,R0 ¢ SET REAL ERROR WESSAGE COODE
SCSTSIN_FAC_SPi~ ¢ SET FACILITY SPECIFIC AND~
STSSK_ERRORD,,RO ¢ -AND SERROR® SEVERITY INTG VALUE

$CIBCS_NORNALI-STSSV_FAC_NGD4~ 3 ANO JOBCTL FACILITY CODE
4STSSY_PAC_NO,8STSSS_FAC_NO,RO ; INTO RETURN VALUE
3JCO_A_LBUFAORCRI1),R3 ; SET POINTER TO RESPONCE NESSAGE SUFFER

R24(R3) 3 STORE MESSAGE TYPE
~<JCH_T_MSCOATA=4O(RII¢(R3)* ; STORE RESPONCE OATA
R0.CR3)e 3 SET FINAL STATUS

“~JCR_T_MSGDATACRY)y~
9JCD_Q_FREEBUFRe4(R11)

RELEASE WMESSAGE BUFFER TO
ENO OF THE FREE MESSAGE BUPFER LIST

JCD_¥_THNPCHANCRLIL) ANY RESPONCE NAILBOX?
sos S8R IF NO - DON®T SENO RESPONCE
JBCSSNORESP SENO RESPONCE TO REQUESTOR

RELEASE THME CMANNEL

®8 ©0 o0 o0 o0 00 w1 os w0

CHECK _ERROR DASSGN_NS WATCM FOR ERROR DEASSICNING MAILBOX

CLRY JCO_V_TRPCMANCREIL) CLEAR CMANNEL NUNMBER FOR NEXT TINE
50s2 131 ] RETURN TO CISPATCHER

-DSASL LsB H

3
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WRITING A SYMBIONT

Listing 4-2 Main Loop Code (page 7 of 8)

16 29

«J78 _CONTRQLLER waIN RIUTINE
JG3_CONTI0L INITIALIZATION

c3

[}

€179
0179
e17?
0179
8179
0173
e173
0179
01739
0179
0179
0179
0179
017%
017€
017%

017¢"

017¢
0195

392
391
319¢
39S
39%
397
39¢
3199
400
401
4062
4013
464%
40S
Y13
407
408
409
610

INoyTS:

*s a8 ¢ @0 90 20 w8 @0 s

JACSSNIRES®::
susL3
$QI0_S

ss

3=JUN=1982 22:29:40 VAX=-13 Macre V¥03=00
26=AP2=1982 17:02:S6 _DB8S8OCJIGBCTL.SRCIIBCHATIN.

+
JECSSNORESP « SEND RESPONCE

THIS SUBRCUTINE TS CALLED TO SENG & MESSAGE TO THE REGUESTING
®ROCESS YIA THE SUPPLIED RAILBOX.

R3 IS END OF NESSAGE. IN J8C LINE BUPFER

v
JCO_A_LBUFADRCRI1)+R3,R1 3 FIND LENGTH
EEN = 40,4~ 3 WRITE MAILBOX, EVENT FLAG IS O
CHAN = JCD_W_TMPCHANCR1I1)p=t CMANNEL NUMSER
FUNC = 8CI0$_WRITEVBLKIIOSN_NOWD,~ 3 OPERATION TS WRITE-
P1 © 3JCD_A_LBUFAOR(R11) .= 3 BUFFER ADDRESS
2 = 1 $ LENGTH

4-26



WRITING A SYMBIONT

Listing 4-2 Main Loop Code (page 8 of 8)

»AIN =JOS_CINTROLLER WAIN RAUTINE 3=JUN=1982 22:29340 VAX~=11l Maecro V03-00 Page
-0C% READ PAILEDX 28=APR-1982 17302256 _D88O03CJIOBCTLLSRCIJBCNAINLNARSY
019% 412 «SSTTL READ RAILBOX
019% 433 e
- 019¢ 414 3 PUNCTIONAL DESCRIPTIONS

019€ 419 :
019% 416 ¢ TMIS ROUTINE IS CALLED TO ISSUE A READ ON
019 417 THE SYSTEM PERMANENT RAILBOX USED FOR
019€ 418 ¢ CONMUNICTION TO THME JOB CONTROLLER.
019% 419 ¢ .
019% 420 : CALLING SEQUENCE:
0198 421
019 422 : (31] JBCSREADNS
Q19% 423 3 -
019€ 424 ; INPUT PARANETERS:
[ 2% 1 429 ¢
819% 4258 LOCATION *JBCSQ_PFREESUFR® CONTAINS A LIST
0198 427 OF SUFFERS AVATILIASLE FOR READING THE
o19% 428 ¢ MATLSOX.
e19s 429 ¢
0198 430 ; QUTPUT PARANETERS:
19 431 ¢
019€ 432 SUSEER IS ALLOCATED AND READ IS ISSUED
019 433 @ IF SUSFER ALLOCATION EAILS, SLAG IS SET
019 436 3 SO THAT READ CAN BE RE-ATTEMPTED AT SONE
019 43S @ LATER TINE.,
019€ 36 3
019€ 437 : COMPLETIOM CODES: NONE
019€ 438 . .
0198 439 : SINDE EFEECTSS NONE
o19e 440 @
019 441 ==
o19¢ 442
019% 443 JECSREAQWS:S . $ READ JOS CONTROLLER®S MATL 80X

52 =3 38 0% 019€ [YYY REMQUE JJCB_Q_FREEBUFRCR11)I,R2 ¢ ALLOCATE A SUFFER FOR READ

31 10 0142 448 avs 303 3 SR IF ALLOCATION FAILED
0146 446 $QI0_S 90,~ : EYENTFLAG IS O
Q16 447 JCD_V_MBCHANM(RL1) 4= ¢ CHANNEL IS XAILBOX
0144 - a8 $TO0S_REAOVOLK,~ 3 FUNCTION IS READ
0186 449 JCN_Q_TOS8CR2) = 3 I0 STATUS BLOCX IN PACXET
C1as 4SO WA JBCSNBAST,~ $ ADORESS OF AST ROUTINE
0O1Ae 451 R2,~ : AST PARM IS NESSAGE PACKET
01A6 432 JCM_T_MSGOATACR2),~ : SUEEER AREA OF PACKER
0146 453 GJCH_K_STZE~JCN_T_XSGDATA : SIZE OF NESSAGE DATA AREA
0A SO ES 01CC 454 L18 1 RO, 998 3 B8R IF OPERATION & SUCCESS

€C 29 52 0E 01C® 4SS INSQUE  (R2),3JCD_Q_FREEJUFR+4CR11) : REALLOCATE THME BUFFER FOR LATER
g1c3 313 SHOW_ERROR  MATILSOX_READ : REPORT ERROR
0105 45T 90s: SETRIT JBC_V_MBREADREQ.~ $ SET FLAG TO INDICATE READ NEEDS
016S 459 JCO_W_PFLAGSCR1IL) : TO BE ISSUED

0S 0109 659 99s: [31] $ ALL DONE

8102 460



WRITING A SYMBIONT

JOB CONTROLLER DATA BLOCK

—— TIME , —
SMBPID
SYMBSRV e
e SYMBMAN —
— PROCDEL —
— ACNTFIL —
T SYSFUN —
— FREEBUFR -_—
— SYMBWAIT -
MBCHAN TMPCHAN
JOBSEQQ FLAGS
LBUFSIZ LBUFCNT
' LBUFADR
- TMPDESC —_—
QUEBASE
| curPDEV | CURSYMB
—-T- m—
— LINBUF (800 BYTES) —_
-\/\/\/W
W

TK-9181

Figure 4-7 Job Controller Data Block




WRITING A SYMBIONT

JBCSYSQUE.EXE
FIRST FREE RECORD

e 00

: SYSTEM
— QUEUE HEADER 1 — Y} QuUEUE
HEADER
[ ] ®
- QUEUE HEADER N —
QUEUE DESCRIPTOR 1 3
. . | QUEUE
. . DESCRIPTORS
QUEUE DESCRIPTOR N

I\

JOB HEADERS
| AND

QUEUE RECQORDS
1024 ENTRIES

TK-3180

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)



WRITING A SYMBIONT

JOB HEADER

o

FORMS TYPE

JOB COPIES

PRIORITY

USER IDENTIFICATION
{ PROCESS I.D.

N1

JOB INFORMATION

L

PRINT FILE
DESCRIPTOR

FILE INFORMATION

ACCOUNT

CREATION (OR HOLD) TIME
JOB NAME

USER NAME

BURST PAGE INDICATOR

f

FILE I.D.
PAGE COUNT
FILE COPIES
FILE NAME
DEVICE i.D.

PRINT FILE
DESCRIPTOR
JOB HEADER
N2
-
PRINT FILE
DESCRIPTOR
LINK TO
VOT’HER JOBS

Figure 4-9 Print Job Structure

KN
]

39

A

FLAG PAGE INDICATOR
DOUBLE SPACE INDICATOR
INKIBIT AUTO FORM FEE
DELETE AFTER PRINT

TKH179



WRITING A SYMBIONT

JBC MAILBOX AST
ROUTINE: INITDONE

DETERMINE PROCESS
1D OF SYMBIONT
INITIALIZING

y

GET SYMBIONT CON-
TROL TABLE ENTRY
(SCT) FOR SYMBIONT,
STORE MAILBOX UNIT
NUMBER IN SCT, AND
QUEUE SCT AT END
OF SYMBSRV QUEUE

SYMBIONT MANAGER

ASSIGN CHANNEL
TO SYBIONT'S
MAILBOX

y

SET STATE TO SCAN
FOR NEXT JOB (SCT)

MORE
SYMBIONTS
THAN DEVICES

IMARK SYMBIONT FOR
DELETION

v

SEND MESSAGE TO
SYMBIONT

y

RETURN TO JOB CON-
TROLLER

TKA159

Figure 4-10 Assign Job to Symbiont



WRITING A SYMBIONT

DETERMINE HIGHEST
PRIORITY JOB FOR
DEVICE WITH COM-
PATIBLE CHARACTER-
ISTICS

v

ESTABLISH LINKS
BETWEEN SCT AND
SYMBIONT JOB
HEADER (SJH)

y

INITIALIZE ACCOUN-
TING FIELDS IN SCT

'

lCALCULATE ADDRESS

OF NEXT SAR ENTRY
INJOB

y

[BUILD INITIATE

OPERATION MESSAGE
AND SEND TO SYM-
BIONT

FETURN FOR MORE
(

RANSACTIONS
SYMBIONT MANAGER)

TKS158A

Figure 4-11 Assign Job to Symbiont



WRITING A SYMBIONT

. PRINT
Jos
CONTROLLER SYMBIONT

B

=

$Qlo

SYSSSYSTEM: SYSSSYSROOT:
JBCSYSQUE.EXE [SYSMGR] ACCOUNTNG.DAT

e Job

e Sym

TXB169

Figure 4-12 Job Controller vs Symbidnts
Controller
Accounting Manager
Queue Manager

Symbiont Manager

bionts

Subprocess

Communication via mailboxes

Print symbionts 'formats' print jobs

Default print symbiont is SYSSSYSTEM:PRTSMB.EXE



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 (SCREPRC)



WRITING A SYMBIONT

BSB
SMBSSET
SMBSINIT s MBAST
{SMBSSUBR)
. y
: 8S8
SWAKE— SMBSMAIN | N
- SMBSFLAGPAGE
BSB i RSB
y RSB
BSB 4 RSB
SMBSGET
SMBSCHRGEN
CALL
EXCEPTION — )
DISPATCHER ‘ SMBSHANDLER
RET
ASTDEL — SMBSMBAST ——3» SWAKE
8SB
st
SMBSSUBR } ABOVE ROUTINES
|
RSB
TKA172
Figure 4-13 Symbiont Code Flow
Initialization

Main Routine Loop
Condition Handler

Flag page and character generator



WRITING A SYMBIONT

SET UP DESCRIPTOR FOR

MAILBOX
v

CREATE FAB, RAB, AND
NAM AND PARTIALLY
INITIALIZE

y

SET INTERNAL STATE TO iDLE

y

SASSIGN AND SCREMBX
FOR COMMUNICATION WITH
JOB CONTROLLER

Y

GET CHANNEL INFORMATION
IN TEMPORARY BUFFER

y

SET MAILBOX AST

'

SEND “INITDONE"” MESSAGE
TO JOB CONTROLLER

y

ENTER MAIN ROUTINE

AST's DISABLED

CREATE SYMBIONT MAILBOX FOR INPUT
AND ASSIGN JOB CONTROLLER
MAILBOX FOR QUTPUT

AST’s ENABLED

TKRH176

Figure 4-14 Initialization Activity



WRITING A SYMBIONT

MBUNIT MSGTYPE

Figure 4-15 INITDONE Message to Job Controller

MBUNIT (Mailbox unit number from S$GETCHN service €for
symbiont mailbox)
MSGTYPE (=8 = INITDONE) (MSGS_SMBINI)
Note:

Initialization activity (output symbiont)
Executed once during life of symbiont



SMIINIT
103-0093

WRITING A SYMBIONT

Listing 4-3 Initialization Code (page 1 of 4)

= SYMEIONT INITIALIZATION

JESLAEATICNS

0ac00E304°

0967€009°
L1

0602€G6093°
38

€200
(111}
gooo
0000
¢s00
¢oae
00689
6009
0900
03¢2
01909
0009
0g0¢
6002
0503
0309
0809
6966
0063
ee09
9go0
0369
9003
06000
€104
(313 ]
eeae
6360
go6¢
ggos

ER)
52
$3
L)
5s
$4
7
se
59
(1]
61
82
63
(13
L}
L1
87
(1]
&3
78
71
72
73
Té
s
T8
77
T8
79
83

a0 es 20 e

8 @0

%0 00 o0

o

«$8TTL
PURE_SEC

INCLUDE BILESS:
CPRYSHE, SRCISHAPRE NAR

SACROS?

$J9CnSEGD

9N STORAGE?

FLIS T R4R 1.3 3
<LONG
+LONG

1082 +ASCTI
+LONG
<ASCIT

2082

3=JUN=1982 18535352 VaX~il Macre 903°0°
12-MAR=1982 16385350 _OBROICPRTSMB,SRCISMBINIT. KA

SECLARATIGNS

TION NANEoSKNS_INITCOOE

ECUATES SYWBOLSS

ES

203-10s
10s

1.7 .
STSSC_J08CTLNS
134

$J08 CONTROLLER MESSAGES

INAME SOR JOB CONTROLLER MAILBOX
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WRITING A SYMBIONT

Listing 4-3 Initialization Code (page 2 of 4)

(1] - Rae

0309°CF

~ SYWQIONT INITIALIZATION
SYWBIONT INITIALTIZIATION RQUTINE

¢oen

113

o€

000E
0gGe
go0¢
go0¢%
(1.1 14
000=
0gos
030€
0208
000z
gcnos
090¢
Qocos
GoQE
.10 4
030¢
00G€
000¢€
oo0e
c30¢8
(L1 1]
Q008
090€
g00¢
090
Goos
coo0s
D11
0g0¢E
1113
000€E
0o00s
ogoe
cooe
000E
000¢%
(111
goes
GO0E
gooc
000¢
(113
¢00¢
0319
0012
001
0015
001S$
0915
0015
0015
0012
oo1¢
o023
61323
0923
0023

82

83
| 23
L 1]
86
87
L1
89
%0
7
02
91
%%
*”
"%
7
”
"
100
101
102
103
104
108
106
107
109
109
11¢
1113
112
113
116
115
116
117
119
119
120
121
122
123
124
1253
126
127
128
129
130
2
132
133
13
125
135
137
138

98 20 w4 90 €3 o4 S0 w0 G4 @4 0 08 S0 S0 S0 90 B0 4e WO US OO V0 OO OO G0 SO S0 0 o8 S0 0 ab vo SO ¢4 o3 OO

H

LEIRTIRYS

. oo o0

3-JUN-1982 18355552 VAX-11 Macre Y03=00 Page
12-MAR-1982 14305350

JOBBOICPRYSHB,SRCISNEINIT . RARSE

«SSTTL SYMSIONT INITIALIZATION ROUTINE

L X
FUNCTIONAL DESCRIPTIONS

CONOITION MANDLER ADODRESS

ADOR OF IMPURS DATA BLOCK

THIS ROUTINE PERPORNS ALL ONE TIME FUNCTIONS FOR THE
PRINT SYMBIONT.
CALLING SEQUENCE:
MAIN ENTRY POINT OF SYMBIONT
INPUT PARANETERS:
NONE !
IMPLICIT INPUTSS
NOWE
QUTPYUT PARANETERS:
®11 CONTAINS THME ADORESS OF THE INPURE DATA BLOCK
INTT OONE WESSAGE SENT TQ SYMSIONT WANAGER
INPLICIT OUTPYTS:
CHANNEL ASSIGNSD TO SYNSIONT WANAGER WAILSOX
MATLSOX CREATED FOR RECEIPT OF MANAGER MESSAGES
CONPLETION COBESS
NONE
SIDE EFFECTS:
TMIS ROUTINE OTSPATCHES OIRECTLY TO THE SYMSIONT IOLE LOOP
n3_START: SSYNSIONT INITIAL ENTRY
.WoRD 9 IENTRY MASK
QVAL  VASMBSHANOLER,(FP) :SET
TISASLE ASTS UNTTL WESSAGE IS SENT
SSETAST_S 0 SDISABLE ASTS
MOVAL  WASMSS$G_DATA,R11 SSET
UN=TIME INITIALIZATION OF OATA FTELDS

3
1)



SMEINIT
v03-000

03 ae
27 e
29 A8
28 a2

56

58

56

47

48
28

3c
20 a7

Q0Cs
0000 3

04632 €8
0635 C3

WRITING A SYMBIONT

Listing 4-3 Initialization Code (page 3 of 4)

0079 3F
0200 8¢
0200 8¢
61F2 C8
00F3 C38
0148 C2
018C C3
§003 8F
t401 8F
8002 8¢
LY ] S8

AT s6
02008 8¢

c3 14
0000°8F

02 as
01%2 C2
0e32 Ce

66 A8

11 s6
33

1% so

= SYMBICNY INITTALIZATION
SYMEICNT INITIALIZATION ROUTINE

80
a0
L1
€
ce
31
og
80
%0
.1 ]
00

00
1.1

94
3C
84
oE
-13

946

(3]

11

0023
0023
0029
0929
002¢
0033
0032
0039
0040
004$
004
0044
0664
ogee
00es
0054
0054
TIE)
00S9
0050
0061
0067
006cC
006C
0071
097s
cots
0082
coes
0089
'TTE)
0089
00sc
098¢
gosc
sesc
008C
cosc
008C
0n%c
ca9e
00aE
0oso
00890
0680
0080
008¢

- 90R9

098¢
8080
0088
0989
0089
coo1
g00s
00€3
00€C

139
140
141
162
143
144
148
146
167
168
169
159
151
152
153
156
198
185
187
188
1592
160
161
162
163
164
165
166
187
168
169
170
171
172
173
174
17¢
178
177
17
179
180
181
182
183
184
185
186
187
188
139
190
191
192
193
19¢
19%

as oo o0

os o =0

1083

2082

3«JUN=1982 18:55:52 VYAX~11 Macro V03-00
12<-nAR=1982 16205350 _DBBOCPRTSMB,.SRCISHEINIT. M4

vy 4SINSK_SIZE,SO_Y_MSREADLENCR11) $SET INITIAL M8 READ LENGTH

Qv SSNBSK_TBUSSTIZoSO_VY_TBUFCNT(RI1) {SET LENGTH OF TENP BUPRER
novy ESHBSK_TSUFSIZ,SO_W_TBUFSIZ(R11) 3SET LENGTH OF TENP BUFEER
MOVAL  SO_T_TBUFCR11),SO_A_TBUFADRCR11) :SET ADDRESS OF TENP BUFFE

mQVAL SO_G_FAB(R11),R¢ 3GET ADDRESS OF FaAS

MOVAL  SD_G_RASCR11),R7
- MOVAL  SD_G_NANCR11),R8

$GET ADDRESS OF RAS
$GET ADORESS OF NAN BLEK

ASSURE FASsS_8IDe1 EQ FASSS_BLN

ove SEAESC_BIDSCFABSC_SLNIS>,FASSE_BIDCRS) ICREATE FAS
ASSUME RA3SB_B1IDe1 EQ RABSS_BLN

novw SRABSC_BINOCRAGSC_SLNISO,RABSE_SIDC(RT) CREATE RAB
ASSUME NnANEB_BIDe1 EQ NANSO_BLN

novY ENANSC_BIDSCNANSC _BLMISD> NANSS _SIODCRS) CREATE MAM BLX

ngve R FABSL_NANCRED SSET NAME BLOCK ADORESS IN Fas
L34S RERABSL _FABCRT) $SET FAB ADDRESS IN RAS

ngvy eSNGLR _LBUFSTZ,RAB3SW_USICRT) ISEY RECORD BUFFER SIIE
SETSIT ®ABSV_RAR RASSL_ROP(RT) IUSE READ<ANEAD

ROVZIBL 4GOS _MARGS,30_G_QIUSLXCRI1) $SET QID BLGCK LENGTM
NOVIWL BI0S_WRITELBLK,SD_GC_QTOBLK+QI0S_FUNCC(R11) SET I/G FUNCTIOD

cLav SO_8_ERR_FLAGSCR11)

JCLEAR B0TH SETS OF FLAGS

MOV AL SO_T_LBUFCR1L)¢SO_Q_BUPPNTC(R1I1) : SET FIRST ADDRESS
NOVAL SO_T_LBUFICR11),SD_Q_BUFPNT44(R11) ; SET SECOMD ADORESS

ASSUNE STATES_IDLE £Q 0

cLns SD_B_STATE(RLIL)

$ASSIGN_S

SO_¥_JBCCHANCRLIL)

sL8s k0,108

SIGNAL JBCS_MSASGN.20,R0

L 13 20%

SCRENSX_S
PRONSK
WAXMSG
susQue
CHAN

3L8S 20,308

SIGNAL JBC3_SYNBCRE,#0,R0

SEXIT_S

$SET INITIAL STATE TO IDLE

ASSIGN THE SYMSIONT MANAGERS RAILBOX

JBCNATILAOX,~ SASSIGN CHANNEL TO THE JO8 CONTROL
SMATLBOX~CNANREL NUMBER STORED KES
J8R IF NG ERROR

SSIGNAL THE ERRGR

SEXIT

CREATE SYMSIONT®S MATL3OX

- SCREATE A MAIL 80X FOR CONMANDS

SAXO0FFOF, ~ 3 PROTECTION

SSIMSK_STIZE,= MAXIMUM MESSAGE SIZE
S28SIMSK_STIE.=; 2 MESSAGES max

SO_M_MBCHANCR11) ¢ CHANNEL GF CREATED MAILSBOX GO
38R IF NGO ERROR

$SIGNAL THE ERRGOR

SFORCE IMAGE EXIT
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WRITING A SYMBIONT

Listing 4-3 Initialization Code (page 4 of 4)

EH]
FERE”

LT

C1FE c2

39 23 S0
sgaye

FEe3”

-

33
83

30

00ET
(2] 14
008C
00¢€C
[ 1] 34
GOEr
Qogs
83F2
eas2
coOF2
L1 L3]
0QF2
Q0F2
00FS
09Fa
1 14
(21 3}
ci101
0101
cio1
ool
gic1
0104
€10
0102
0102

196
197
193
199
200
2C1
202
203
204
208

221

= SYMPICNY INITIALIZATION
SYMRIONT TINITTALIZATION RQUTINE

3=JUN-1982 18355352 VAX-11 Macrs Y03-00
12-MAR-1982 16205250

T 3ET WATLSOX CHANNEL INFO

3082
“gvaL SO_W_MSCHMANCR1I1) RO
258K SHBSGETCHAN

$ SET UNSOLICITED AST ®QR MY MAILSOX
3S9v SMEESETMEAST
“ovyw SD_T_T3UFe12(R11),R0
wavye RO, SO_W _MBUNIT(R11)
12311 SHSSINIT_OONE

? ZINABLE ASTS NOW
$SETAST_S €«
113 SHYSNAIN
<END SHB_START

«OB8803CPRTSHB, SRCISHBINIT . MARSY

$SET AODR OF CMANNEL
SGET CHANNEL INFQ

SSET TME MATILBOX AST

SSET MATLBOX UNIT NUMBER FQOR INIT wSG
SSAVE UNIT FOR SOELMAX

SSENT MGR THE INIT DONE MESSAGE

SENABLE ASTS

$GOTO NAIN LOOP

Page



WRITING A SYMBIONT

READ MAILBOX

CASE 70:
INIT, ABORT
SUSPEND, REQUEUE
RESUME, EXIT

REENABLE MAILBOX AST

RET

TRA170

Figure 4-16 Mailbox AST Code Flow

Init Abort/Requeue Suspend Resume Exit
Assigns $Cancel I/0 Set state SExit_s
Device suspend Restore
state
Get Read MB
Channel
Info
SOPEN
SCONNECT

Set wake bit
SWAKE



WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 1 of 8)

= SYNSICNT wATLEDX AST RQUTINE
JECLARATIONS

anen
LLLL]
€209
LY
0000
coo?
0001
g3¢cn
01012
¢aco
63¢co
egos
€966
63¢9
0609
%006
goc9
[311]
¢oco
8009
0000
gooo
0008
goco

79
n
T2
n
T4
73
76
77
kA
k4
20
81
L}
83
L 2
83
86
8T
ge
29
%0
”n"
”
"

e wo o0 6 @0 es oo

00 w0 oo

o o8 oe

3=JuUn-1982 18:57:33 VAX-11 Xacro V03-00 Page
12=-MAR=-1982 16306207 _0OBB0SCPRYSMB.SRCISMEMBAST, MaRSY

«SSTTL OECLARATIONS

INCLUDS FILESS
CPRYSHE,SRCISHAPRE. NAR

WACROS:

SQUATED SYNEOLSS

SPCRDES $ PROCESS CONTROL SLOCK CQFFSETS
$JSCWSGoEE $ JOB CONTROLLER NESSAGES
$SHROEF 3 SHARED MESSAGES

QN STORAGES

3
($ 9]



48NBASTY
13=Q00

¢300°CF
€2 g6 a2

st 71
a2

2138
Joca

63 s¢

cEeg .
0e 82 Sa

WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 2 of 8)

= SYUEIONT RATLEOX AST RQUTINE

HAIL8AX ASY CgoE

30
99
0o

0008
0006
0509
0000
6000
60046
0000
€909
LELL]
cJ00
0300
6609
111
CLLLY
6009
6000
0660
8960
0gco
€660
LL1-1]
0900
(311}
9006
0000
0004
08200
€360
[ 111
00092
goco
g8Q00
6009
0ece

€909 -

80g0
g8eGo
€099
6069
0309
01902
Qo002
2207
0909
0G0
cJot
09119
601332
0315
0019

c017

0319
€319
0219
091¢
€528
0321

95
96
"
T
1]

100

101

102

103

106

108

106

107

108

109

110

111

12

113

116

115

115

117

118

119

129

124

122

123

124

125

126

127

123

129

130

131

132

133

134

138

136
117
139
139
149
141
162
143
164
ise
164
147
149
143
159
121

<SYTTL
.S

NONE

€0 90 20 <0 96 <0 40 €0 20 %4 wo S0 On ot o0

RESSAGE

NGNE

NONE

SIDE EEESCTSS
NGNE

08 06 w6 ©0 00 9 24 20 8BS 46 *8 =0 o8 ws @8 o es w0

3=JyUN=-1982 18257533 VAX~i1 macro V03-=00

12-MAR=-1982 162063207

KAaILBOX AST CGOE

FUNCTIONAL DESCRIPTIAN:

CALLING SEQUENCE:S

INPUT PARAMETERS:

INPLICIT INPYTSS

IN TME WRILBOX

QUTPUT PARANETERSS

IMPLICIT OuTPUTSS
SEE EACK MSG HANGLER
COMPLETIGN CODES:

PYRE_SECTION

SMeEMBASTS S

. NaRO

uQvaL

wovsi
READ_MS_AGAINS
cues
snEQ
ss8Y
LYY
LIH

1082

AC=EVABLE AST

. 00 as

LR
wgve
PET

CALLED AT AST LEVEL WKEN SGRETHING IS PUT IN THME WAILBOX

AHCRLRISRO,RSoRISR10,R21D> SENTRY MASK

WASHSSG_OATA,R1L
SO_8_STATECR11),210

STATES_ASNOEY,R10
108

ASNOEY

REAG_PS_NOW

RO, CHK_NBREAD

SMSSSETMRAST
R10,SO_8_STATEC(R1L)

SSET IMPURE DATA 8LOCK
$GET CURRENT STATE

STRYING TO ASSIGN THE PRINTER
s8R IF NG

STRY IT AGAIN

SREAC THE MAILBOX

S8R IF OX

SREENASLE TME AST
$SET CURRENT STATE
TEXIT THE aST

’
~DBBCSEPRTSAB. SRCISNBMOAST K¢



WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 3 of 8)

- SYVRIONT MATLEOX AST 9NUTINE
wATLeCX AST COOF

0021
9221
c021
ea21t
0021
0321
0924
€024
€02¢
0324
0024
0024
0024
G224
£a2s
0949
8642
0962
8942
0049
L L2Y S

ET AF 3=

cs 13

3C 11

152
153
156
15¢
156
157
158
159
1&9
161
162
163
164
165
164
167
168
169
170
17
172

: CASE TO CORRECT MESSAGE MANOLER
CHR_MBREAD:
PUSHAS  READ_NB_4GAIN
CASE
CINETD o=
CASORTY =
CSUSPENDD 4=
CRESUNED ,~
CEXTTY o=
cAs0RT>, -
>y LINITaeNSGS_INTOPR
SIGNAL  JBCS_INVNSG
ses READ_MS_AGAIN -
UNESXPECT:
SIGNAL JBCS_UNESYNNSG
sms READ_NI_AGAIN

3=-JUN~-1982 182572233
12-MAR~1982 16306207

YAX~-11 Macro YV03-00 Page
D830 TPRTYSMB, SRCISMNBMBAST MARS]

¢ SET NORMAL RETURN ADORSSS

SD_T_WSGDATASSINSW_NSGTYPCRI1) o<~ $DISPATCH TQ NESSAGE MANOLER

SINITIATE PRINT

SASQORT PRINT

SSUSPEND PRINTING
SRESUME PRINTING
SSYMSIONT EXIT
SSTMAIONT REQUEING FILE
SSTART AT FIRST MESSAGE
SSIGNAL THE ERRER

SREAD WATLAOX AGAIN

SUNEXPECTED SYNBIONT MANAGER %SG
$SIGNAL THE ERROR
IREAD MAILBOX AGAIN

1)



BMBAST
3=000

a3

SA

L1}

. &
b1] $s

S8

50 £Q0G

33

4%

62 A3
o153
3156 C3

16 :

0144

6 A3

es
oF
Sa
6%
06

5
AS
b1

63
58
3F
16

s¢
1F

ae
3}
6
Ce

LF

31

WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 4 of 8)

= SYNEIONT MAILS3X AST POUTINE

MESSAGE MAWDLER

oS

94
81
9s

006
(LIS
0045
CosF
GQs&F
L LT
[ LI1Y4
006F
094
004F
0852
0354
00355
0059
0652
8050
€060
0064
0665
6064
00&%
0365

0965

0064
0969
goes
[Lh4:]
0372
€372
[Lad]
0680
00e2
0ae2
eaes
5.} e
Qoes
Qans
gqes3
0892
c¢Iat
60as
0ase
coss
ooes
ocoes
09es
028s
coes
0029
goes
09¢C?
a3Cs
g9Cs
09Ce
00Ce

174
17$%
175
177
178
179
180
181
182
i83
186
188
185
187
i8%
189
199
191
192
197
196
19%
196
is7
198
199
200
201
202
2013
204
208
208
207
208
289
210
21t
212
213

- RESU“E

RESUnE

as o8 oo

RESUNE:

SaCxua

T8

1082

1282

216

21§
214
217

1592

2082

3082

3=JUN=-1982 182
12-RAR-1982 163

«SSTTL NESSAGE MAMOLER -~ RESUNE

PRINTING

+ENABL LS8

cres #STATES_EOF_CLOS.R16
sEQL 08

Tsts R10

sEOL 30

cnrs #STATES_SUSPEND.R10

sKeg UNEXPECT

NG¥ISL R9,R10

novy SO_T_NSGOATACSINSU_RESTC
seaL 0%

R0 SPACE PFILE

cnes SSTATES_FLAGPAGE,R1O
SEGQL 30s

Crey $4X80000R6

INEQ 10¢

SREWING SO _G_RABCRI1)
BL3S R0,208
LA 123

TSTL  $0_Q_TOP_FORMSCR11)
SEQL T¢
wOYC3  €6,SD_Q_TOP_SORNSCRI1) .=

$7233 V&X<11 Mzcro Y03-86 P:
06307 _DB8OCPRYSAS,SRCISHBRSAST MAI

SARE WE DGNE

S8R IF YES — IGNORE IT

SARE VE IDLE

S8R IF VES - IGNORE IV

SARE WE SUSPENDED

S8R IF NO

SRESTORE PREVIOUS STATE

Ri1)eRO SGET INOICATOR

8% IF NG INDICATGR -~ JUST RESUNE

SPRINTING FLAG PAGE
38R IF YES - GET OUT
$IS IT TOP OF FILE
$3f IFE NO

SREVIND THE FILE
ISR IF 0K

300 WE NAVE A TQP OF FORNMS YET
S8R IF NG - REWIND

SO_G_RASeRABSW_REACRI1) SET RFA OF LAST FORN FEED
®Qve SRAGSC_RFEA,SD_G_RASeRABSS_KACCRI1) :SET REA RODE

SEING  R0SeSD_G_REBCR11)
sLss RO,158

SEINO THE FORM FEED RECORD
S8R IF $FINO OK

SETSIT SO_V_GETERRSDH_B_ERR_FLAGSCR11) SETY GEY ERROR
STGNAL SHRS_RUNSERRGRICAILED+80,R0 ;SIGNAL THE ERROR

[$1 ]

ASSUME RAaA8SC_SEQ £Q O

cLee SD_G_RAB+RABSE _RACCR11)

.

SSET ACCESS BSACK TO SEQUENTIAL

400813 €1, SO_S_MAXLTPCR11),SO_B_LTPCNT(R11) FORCE FORM FEED IF Nt

SETRIT SD_V_FFREQ,SO_B_GEN_FLAG
[ 41 ]

«DSASL LS®
-0SasL  LsSs

SCR11) 3 SEY FT REQUIRED BIT

°

.
.
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WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 5 of 8)

= FYSICNT MATLEQX AST PIUTINE
WESSAGI “ANOLER

"
13
9
13
I8
92
b1
19
9
0s

ic

m
05

e3Ce
(-1
g89cs
c9Cs
eacr
cocy
ooc?
enc>
0029
[ L1}
oncse
cIce
030*
€389
gor9
311
09€9
C9€9
e9Ed
0089
[ Lk
[} 1]
20e0
0059
coss
CIES
coge
¢oEs
coee
cogs
D14 ]
coee
0Qfe
0105
o102

231
21
232
2212
234
238
236
27
228

239

240
261
22
243
264
245
248
247
268
249
2%0
251
282
2513
254
258
286
287
259
289
269
261
262
263
264

3=JUN-1982 18357233

VAX=11 Macro V03-00

Page

SOBB80:CPRTSUB, SRCISNENBAST NARST

SARE WE DONE

3R IF YES - IGNORE IT
SARE VE IDLE
S8R IF YES - IGNORE IT

SSAVE CURRENT STATE FOR RESUME
$SET SUSPEND STATE
$SET FUNCTION CODE

SREAD THE waATL3OX

SET NEW RETURN AQDRESS

: ENTER FCR READ-NOVW

SCREATE SPACE FOR

I0s8

IREAD THME MATLIOX

SEVENT FLAG
SMATLIOX CHANNEL

sFUNCTION
$I/70 STATUS 8LOCKX

$OATR BUPFER ADORESS
SREAD SIZE

SGET I/Q STATUS

- QESUME 12-MAR-1982 16206207
SJENASL LS9
SUSPENDS
Cnog SSTATES_EOF_CLOS.R10
8EQL 208
TSTH R10
SEQL 208
MOYZISL R10,R9
nOVZI2L &STATES_SUSPEND,R10
MOVZWL SIO0S_RESADVALK,R0
ss8s READ_NS
CHKma1: uQVAB CHR_MBREAD,(SP) H
208: (£1] s
-BSASL LS8
H
3 LOCAL SUSPQUTINE VO READ THE NAILAOX
: INPUT - AT REAG_48 WITH RO = PUNCTION C3DE
<ENABL  LS3
ITAO_MS_NOW?
MQYINL SI0S_REAQVSLKITOSK _NOW.RO
2EAD_MS3
NOVAQ  =(SP), 21
$QT0W_S -
EFNmESHESK_NRERN,~
CHANSSD_W_MBCHANCRIL)y=
FUNCRO,~
10S8=(R1),~
P1=SO_T_MSGOATA(RI1) s~
P2uSD_W_MBREADLENCRIL)
nave CSPY+,R0
1082 RS

SET BUNCTION OF READ WITH NO WAIT

1)
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WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 6 of 8)

< SYREIONT MATILBOX AST ROUTINE 3=JUN-1982 18337233 VAX~1ll Macre V03-G0 P1
MESSAGE MANOLER - INITIATE PRINT 12=-nAR=1982 16506307 _OBBO:TPRTSME.SRCISNEHNBAST . MA
0109 266 +SUTTL MESSAGE HMAMNMOLER ~ INITIAVE PRINT
0109 267 \
6109 268 ¢
0109 269 : INITIATE PRINT
0169 279
0109 271
6169 272 <ENABL (S8
EEESEESE FOOSO=80 0109 273 Ss: «LONG €=1350000000>,~1 ¢ WAIT PIVE SECONOS
01it T
0111 27S INIT:
0111 276 :
oL11 217 ASSUNE STATES_IDLE EQ 0
etit 27
Sa %S 0111 279 TSTS R1G SARE WE IOLE
L H 13 0113 280 SEQL 108 $8R IF YES
FE28 31 0118 281 {13 ] UNEXPECT SUNEXPECTED MESSAGE
0118 202 1082 .
£2) (33 92 Q1i1ls 283 NOVIBL SSTATES_ASNOEY R10 SSET ASSIGNING BEYICE STATE
98 43 04 86 0118 286 ASNOEYS HOVW 86,SU_V_MOREADLENCRI1) 3SET READ LENGTM TO MIRINUNM
s¢ Q08F C3 9%  01i3F 288 123 HOVAS SO_T_MSGOATASSINST _PRYNANCRI1)I RO IPOINT AT OEVICE NANE
s1 goce C» 3& 0124 286 L) $D_6_0I08BLK2QT 08 _CMANCRI1) 4R1 ADDRESS OF VORD TO STORE CNAN
FEDG° 30 0129 287 assy SKESASSIGNODEY SASSIGN THE PRINTER
20 Sso €8s 012¢C 288 LSS RGo1Ts S8R IF ALL IS WELL
L1 16 012F 89 1 318 ] READ NS _NQY SSEE IF THMERE IS ANY MAIL
26 $G €% 0131 .29¢ sL8sS RG . CHRNBY S8R IF YES~CMECK OUT THE MESSAGE
0134 291 SSETINR_S ESNBSR_TINEEN,SS IWAIT FOR A LITYLE WNILE
0164 292 SMATTER_S #SNBSK_TINEEN
L] 11 0140 293 (1 1] 12% STRY TG ASSIGN THE PRINTER
SA 06" 014F 296 1782 INCL RiC $ CHANGE STATE TG OPEN
so L1430 ] DE 015% 293 NGYAL SO_G_CINBLK+QIOS _CHANCR1III R0 GET AOCR OF CMAMNEL
BEAT® 30 0156 296 838y SNESGETCNAN SCET LP CHMANNEL INFO
684 AB 01Fs C2 33 0159 297 Cyvus SG_ T TSUFe6(R11),50_B_PAGEVWIDYHCRIL) $SET PAGE WIDTH
o9 g 81r3 C2 93 015" 298 ngyYs SO_ T TSUP*11(R11),5D B _PAGELENCR1I1) :SET PAGE LENGTH
a3 12 01465 299 BNEQ 35t ¢ B8R IE NOT ZERC
49 o8 96 0167 309 INCS SO_B_PAGELENC(R11) ¢ MAKE EQUAL TO 3
610 C3 36 83 0164d 303 3882 syss3 4,80 T TBUPSTIC(R11) o=
LYY ] [ 3¥ 14 362 SO_B_RAXLTPCR11) $SET RAX LINES THIS PAGE
33 sp 06 0%73 363 CLRL SO_L . GETENT(RLIL) SINEIT GET CQUNY
38 ap 04 0174 306 cLey SB_ L. CIGCNTCRIL) $INZT QTI0 COUNT
65 s 04 03177 305 CLRL SO L, LINECNTCRIL) SINIT LINE COUNT
[ 334} 306
0178 307 ASSUME NANSW_FID EQ NANST_DVIe+is
0174 308 ASSUME NAMSM_OID €Q NAMSM_FIDe6
017A 389
6F A3 ic 2% 017s 310 wQves €1646069SD_T _MSGOATASSINST_VOLNANCR11),~ SET DEVICE, -
0129 C8 017€ 311 SD_G_NAMeMARST_DVICR11) 3FILE ANMO ODIRECTORY IB°S
0181 312 SCETTIN_S SD_Q_PTINE(R11) :GET TIME FILE WAS PRINTED
6g9e Ca 94 0189 313 MOVZBL SD_T_MSGDATASSINST _FILNAMCR11) .~ $CREATE FILENANE DESC
0424 CB oiss 316 SD_Q_FILENAME(R]IL)
0nAQ CB8 9¢ 8192 315 ngvas SO_T_NSGDATACSINST FILNANSGLICRILD o=
042E C 0196 315 SO_Q.PILENARES4(RLL)
g07Te 36 0199 317 . 33.1 SM8SSETUIC 3 SET UIC TGO REQUESTORS
61000000 B8F 09 019C 318 novL SEABSM_NAM,SD_G_FABeFASSL_FOPCRI1) 30PEN 8Y FILE ID
01AS 319 $CALSO CLEAR OTMER OPTIO)
01a$ 320 SQPEN SD_G_FAB(R11) SOPEN TKE FILE
63 SO €3 0180 32% sLsS 0,208 S8R IF 0K

61813 322 1882



WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 7 of 8)

- SYMBTONT MAILSCX AST ROUTINE 3-JUN-1982 18257333 VAX~11 Wacro Vv03-00 Page 9
MESSIGE MANOLE®R = INTTIATE PRINT 12-MAR~1982 16306307 _DBRO:LPRTSMB.SRCISHBNBAST.NARS1 (1)
0183 13123 SETBIT SO_V_OPENERR,SD_S_ERR_FLAGSCR11) ;SET OPEN ERROR
sa 05 9n o1e? 324 wOVISL e€STATES_SOF_CLOS,R10 $SET EOF_CLOSE STATE
29 11 o01ma 328 s 308 $GET 0UT
018C 324 208: 3
- . 018C 327 SCONNECT RAB®SD_G_RABCRI1)SCONNECT THE RAS
09 S0 &% 01CT 328 3L8S  RO,25$ ise IF OK
01CA 329 ASSUME  FABSL_STV E€Q FABSL_STS+4
01Ca 330 ASSUNE  RASSL_STYV 0 RABSL_STSes
o150 c& T2 @ica 31 nave SO_G_RABSRABSL_STS(R11)s- $SAVE ERROR STATUS VALUES
0109 C» o1Ce 132 SO_G_FASeFABSL_STSCR11)
€0 11 o010t 333 3re 183 1QUIT
0103 334 25s¢
0176 CE  01EC €3 9¢ 01C3 333 MOVAS  SD_T_SQBUFCR11),SO_G_RABeRABSL_RMBCR11) 3SET NEAOER BUF ADOR
2137 €3 02 91 010a 336 cnues €27SD_G_FAS+SABSS_FSZCR11) ;IS THE FSZ OK
06 1T 010% 337 SGEQU 108 18R IF YES
0174 C8 D& O1EL 338 cLm SO_G_RABeRASSL_RMBCR11) :DGN°T GET THE RECORD WEADER
30 10 01€S 339 30%: ssss SHISRSTUIC 3 RESTORE UIC TG OEFAULT
48 A8 D& O1ET 340 cLrL $0_Q_ TOP_FORNSCR1L) ISHOM NG TOP OF FORNM YET FOR RESUNE
0117 Cs 03 91 012 341 curs EFABSC_VFC,SD_G_FABSEABSA_RFNCR11) $SEQUENCE NG. OR PRINT SORNAT?
0C 12 01Es 362 SNZQ  wARUP i3 IF NOY
06 9116 C3 02 EO O01FL 343 s8s SEABSV_PRN,SD_G_FASeSARSS_RATCR11),WAKUP 38R IF PRINT FILE FORNWAT
0L1ET  34é CLRBTT RABSV_LOC,SD_G_RABSRABSL_ROPCR11) :USE MOVE MODE
G1F0 345 VARUP: SETSIT SO_V_GOOD,_WAKE,SD_S_GEN_FLAGSCR11) :SET GOOD WAKE SOR NAIN CODE
0201 346 SUAKE_S IVAKE THE SYNBIONT
8s 020c 37 B 11 :
0200  3en
0200 349 .0SABL LS8 :
0200 3s0
0200 351 3e
0200 352 : SETUIC ~ SET UIC TQ THAT OF THE REQUESTOR
0200 353 : RSTUIC - RESET YIC TO NORMAL
0200 356 :
0200 353 SENASL  LSB
€3010904 0207 356 DEEUIC: LONG  CA012164404> : DEFAULT UIC = C1,41
0211 357
0211 353 SMasSSETUIC:: T SET UIC T8 THAT Of REQUESTOR
So ST ae 0T 0211 359 MOVAL  SO_T_NSGOATASSINSL_UTCCR11),20 ; UIC IS WERE
%6 11 0218 3e0 ars 108
0217 261 SMSSRSTUIC:: 3 RESTORE yIC
SO F3 AF 9% 0217 182 mOvas  DERUIC.RO s OEFAULT uIC
02313 363 1083 BCMRRNL_S 841008, CR0) $ EXECUTE KERANL NODE ROUTINE
05 0227  36s eS8 3
0228 365
0229 386 : :
0228 367 : REENSL ACCESS MODE ROUTINE TO SET SYMSIONT UIC
022¢ 181 :
0900 02283 369 1008:  .NARO 0 3 ENTRY
S0 00090000°9F 00 0228 370 wgvL 28SCHIGL_CURPCS, RO i GET CURRENT PROCESS CONTROL BLOCX
3048 €O sC 0O 0231 371 novL CAP) ,PCASL_UTCCRO) s SET THE yIC
s6  0s 0235 372 INCL 20 : MAKE AN 0DD YALUE
o 0238 373 ver ;
0237 37+
0239 373 .DSASL LS8
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WRITING A SYMBIONT

Listing 4-4 Mailbox Ast (page 8 of 8)

= SYMATIONT MATLEAX 4ST ROUTINE
MESSAGE WMANOLER

91
13
9s
13

81
12

91

94
7"
12
L. T%
0s

*1
13
31

"
]

0239
0239
0239
0223
0239
0239
6239
0239
0239
021
021
0260
€262
€266
0282
0255
0284
0259
0258
0250
0260
0262
0265
0269
0264
026C
0262
0260
8260
0240
0269
0260
0262
8262
82632
8269
€263
6279
e272
027%
027s
Q280
0223
0280
0290
c29*
C2hs
0283
0283
c2e13
0223

377
378
3719
180
381
382
383
386
389
g5
387

3e8

389
390
391
392
393
396
393
398
397
398
399
409
401
402
403
804
40S
406
407
(Y-1]

€27

= ABQRT ANO BXIT

sgony

R

ABORTS

1582

2082

30s:

s oo ee

EXITS

1082

20s:
3gs:

SYMBIONT EXIT

3-JUN-1982 18357233 VAX-11 Nacro V03-00
12-MAR=1982 16206307 _OBBOICPRTSNE, SRCISHNENBAST

.SBTTL MESSAGE MANOLER - ASORT AMD EXIT
PRINT
SENABL 138
curs SSTATES_EQPF_CLOS,R10 SARE WE DGNE
sE0L 308 i8R IF YES = IGNORE IY
TSTS ?10 SARE WE IOLE
3eoL 30% i8® IF YES - IGNORE IT
SETBIT SO_Y_ASORT,SO_S_ERR_FLAGS(R11) ;SET ABORT PRINT 8IT
SCANCEL_S SO_G_QI0SLX*QIDS_CMANCRI1) SCANCEL PRINTER I/0
cnoy SO_T_MSGOATA+SIMSW_RSGTYPCRIL),~
$NSGS_REQUE 3 IS THIS & REQUEUE REQUEST?
sNeEQu 158 3 1P NEQ = THEN HO
CLREIT PORSY_DELETE,« ! YES -~ CLEAR DELETE 8T
SD_T_WSGOATA+SINSS_FLAGS(R11) 5 IN FLAGS BYTE
213 €STATES_SUSPEND,R1D IUERE WE SUSPENDED
sneQ 208 isa IF NO
NOVISL R9,.R10 ) SRESTORE PREYIOUS STATE
cues $STATES_ASNOEV,A10 ¢ TRVING TO ASSIGN THE PRINTER?
nEq 308 : 8% IF NO -
CLRL ®10 : SEY IDLE
1$1] :
.DSABL LSB
JENABL  LSE
crPe €STATES_TDLE,R1D IARE WE IOLE
s€QL 10 i8R IF YES
ey UMEXPECT IUNEXPECTED WESSAGE
SOASSGN_S SO_¥_JBSCCHANCR11) SDEASSIGN THE MGR*S #8
sLsc R0,208 ISR IF ERROR
SCASSGN_S SO_M_MSCHANCR11) ;DEASSIGN MY wg
sLes R0,.308 ‘ 8@ IF OX
SIGNAL JBCS_MSOEAS, ¢G.R0 ISIGNAL TME ERROR
SOELMEX_S SO_W_MSUNITCR11) ;DELETE MY N8 (JUST IN CASE)
SEXTT_S $DONE - GET OUT
.DSASL LSS
-END



WRITING A SYMBIONT

FLAG PAGE
REQUESTED

PRINT FLAG
PAGE

 NO

A
PRINT FORM N
FEED

DETERMINE
'CARRIAGE CONTROL
PROPERTIES OF

FILE

‘ .
l SWAITFR I:
y

GET AND PRINT
NEXT LINE {INCREMENTS QIOCNT AND GETCNT)

y

UPDATE LINECNT

NO

MORE COPIES
TO PRINT

YES DECREMENT
COPY COUNT

SREWIND o

TK-8190

Figure 4-17 Print Symbiont Main Loop




WRITING A SYMBIONT

AST’s DISABLED

FILETO
BE DELETED

MARK FILE .
FOR DELETION

NO

SET UIC ‘
TO THAT OF (KERNEL MODE)
REQUESTOR

} .
' SCLOSE l
)

I 2532?357 uIC '(KEHNEL MODE)

SCANCEL
QUTSTANDING 1/0

SDASSGN
PRINTER

y

SEND FILE DONE
MESSAGE TO
SYMBIONT MANAGER

TX9189

Figure 4-18 Print Symbiont Main Loop




WRITING A SYMBIONT

REASON MSGTYPE

GETCNT

QIOCNT

PAGCNT

PAGELEN

TK2171

Figure 4-19 FILE DONE Message send to Symbiont Manager
MSG TYPE=9 Symbiont Done

Reason
1 Success
4 Aborted

12 Input Error
20 Print Error
28 Open Error

PAGCNT=LINECNT/PAGELEN



WRITING A SYMBIONT

Listing 4-5 Main Loop (page 1l of 6)

mAMAIN . -~ PRINT SYNGIONT WAIN ROUTINE 3= JUN=1982 18:56:35 VAX-11 Macro v63-00 !

01-901 JECLARATIONS 26-2PR=1982 18315336 _OBBOICPRTSMESRCISKBNAIN. A
0000 L1 ] <S8TTL, DECLARATIONS
0000 59 3
- - ¢o09 60 ¢ INCLUOE PILESS
0600 61 3
0000 €2 3 CPRYSMB, SRCISMEPREKHAR
[LLF] €3
09892 66
€000 €5 3 9YACROSS
0900 64 ¢
¢a00 67
8009 68 3
0060 69 : EQUATED SYw8OLS:
coeo 70 3
0100 " $JSCRSGDEF $JO8 CONTROLLER MESSAGES
0399 T2 SSHROEFE ISHARED MESSAGES
0002 73
0909 T4
06060 7% 3
80Co T4 : MWW STORAGES
c960 7 s
sgee 79
€100 79 TReyYRE_DAT2
€909 80
8900 g1 SM3SG_3JATAZ:
34000431 0900 e2 +8LK3 SO _x_SIZE SSYMEIONT OATA BASE



WRITING A SYMBIONT

Listing 4-5 Main Loop (page 2 of 6)

< ORINT SYNEIGNT MAIN ROVUTINE
QECLARGTIONS

3=JUnN=-1982 18356335
24=APR=-1982 18315236

VAX=11 Macro V03-00 Page
LOBB0CPRTSNG, SRCISNAMNAINLNARSL

0634 XY PURE_SECTION
gooo 8S SwusL _AQDODESC: ¢ DESCRIPTOR FOR PURGE WORKING SET
40000000 G000 es «LONG [] .
TEEREFEFE 0004 [ 24 «LONG AAQTEFEEERE 3 PURGE ENTIRE MWORKING SET
0008 88
000s 89 «SBTTL PRINT SYMBIONT MAIN ROUTINE
0009 90 e
0008 91 : SUNCTIONAL DESCRIPTIONZ
0002 7 :
0009 93 THIS IS THE SYNMBIONT RAIN LOGP
gge3 %
0008 95 SINCE THE PRINTER ORIVER IS OOUBLE BSUFFERED, IT IS CPTIMAL
0n0s 9% ¢ TC MAINTAIN THO QUTSTANDING QUTPUT REQUESTS WHENEVER PQSSISBLE,
000s 7 3 FOR THIS RELSON, TMIS MAIN LOOP UTILIZES 2 I/0 STATUS SLOCKS
goos 98 ¢ AND 2 EVENT PLAGS. THE INDEX TO THE CURRENT EYENT FLAG AND
6008 99 3 STATYUS BLOCK IS ALMATYS R2,
acos 106
cgos 101 ; CALLING SEQUENCES
gces 102 3
0008 103 ¢ ENTER QIRECTLY UPON COMPLETION OF THE INIT ROUTING
goose 106
ones 105 3 INPUT PARANETERS:
goos 106 ¢
gocs 107 ®11 CONTAINS TME ADORESS OF THE IMPURE DATA 8LOCK
gooe 108 .
goos 109 : IWmPLICIT INPUTS:
Qo008 110
gogos 111 ¢ AT WAKE, FILE TO BE'PRINTED OPEN,. PRINTER ASSIGNED « IN MBAST
9908 112
g308 113 ¢ QUTPYT PARAMNSTERSS
0008 114 ¢ .
0008 118 NONE
04508 116 ¢
0008 117 ¢ Mo ICIT OuUTPYTS:
aGo8 118 ¢
0203 119 ¢ EILE PRINTED
g3Cs 129 ¢ OONE ®SG SENT TO MGR
0308 121 ¢
cJos 122 ¢ JCHPLETION CPRDES:
c103 123 ¢
0009 126 ¢ NONE
cecs 126 ¢
enos 124 ¢ SIDE E=EECTS:
03ce 127 ¢
c303 12¢ NONE
0G0 129
99308 129 je-
(1.1 ] 131
cace 132
[l ] 123 JENASL LSS
0302 1%
0309 135 SMeguaTNSS $MAIN LOOP
ce03 134 $SETEF_S eSmask_TOQFEFN $START WITH TOP QF FORM DONE
ca1t 127 10
es11 129 $PURGUS_S - : PURGE NORKING SET
gty 1?9 INAOR=SHBSL_AODESC s ADORESS OF 0SSCRIPTOR
co1e 169

3
1)



SmamalIN
vG3-001

10
36

1€ 02

83 61

01
coss C2
A3 93

sFcCe
03 50

60%1

FFC3°

A3 32
0104 C2
01008 C®
Ge2s CE

(3]

01046199C S
0060 °CF 0s

3628
03 doss

05 0116
00&C

Fa2°
00=0

c3 01
c3 0s
2891 °

67
6116 C2

00EC CB

c3 91
cs 20

WRITING A SYMBIONT

Listing 4-5 Main Loop (page 3 of 6) V

ES

3

13

€1
54

0912
0022
Qo027
04527
6627
0027
6oy
ge27
0029
6020
0031
0034
0037
0034
0039
e03n
0030
0962
8045
[ LI XY
098¢
0Qse
056
(111}
GOSE
east
[1-1.33
0061
0066
0062
00ss
0073
0077
[ Lhad
Go7Y
0077
0077
0077
6079
a07¢C
037¢
go0s82
6085
0086
0nes
0086
0084
0086
0686
008C
0091
009t
0091
0091
0091
Q091
00%a

141
162
143
144
145
146
167
163
149
150
151
182
153
15¢
158
185
187
158
159
160
1681
162
163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
181
182
133
184
188
186
187
188
189
190
191
192
193
194
198
196
197

- SRINT SYWETONT MAIN ®OUTINE
PPINT SYVMEIONT PAIN QQUTING

PRINT

26 e0 o8

2082

3as:

3ss:

4082

1143

ot oo o0

PRI
o
=z
N
(2]
»n

S0s:

@ o0 ee os

0s:

3=JUN=1982 1823562335 VAX-1i Nscro VO03-00
24-APR<-1982 18215336 _DBBOLPRTSNE.SRCISMBUAIN

SHIBER_S SMAIT BOR SGNETMING TG 0C
L1144 #SD_V_GOOO _WAKE,SD_8_GEN_FLAGSCR11),10% :8R IF SHOULON®T

THE BLAG PAGE

$8C SPARIV_FLAGPAG,~

SO_T_MSGDATACSINSB _FLAGSCR11)308 38R IF NG FLAG PAGE
wgve OSTATES_CSLAGPAGE,SO_3_STATE(R11) (SET FLAG PAGE STATE
958¥ SHESFLAGPAGE $PRINT THE FLAG PAGE

aLss *0,20% s88 IF OK

14 ] s0s : SQUIT

231 SKSSTCPOEBR IPRINT THE FORNW FEED

L} 14 4SD_V,_OPENERR, SO_B_ERR_FLAGSCR11)4358 38R IF OPENED OK

PUSKHL SO_G_FAB+FABSL_STY(R11) IRMS STATUS VALUE

PUSHL SD_G_FABFABSL_STSC(R11) $RMS STATUS COoOE

PUSKAL SO_O_FILENAME(RLL) tADDR OF FILE NAME DESCRIPTOR
PUHSHL a1 $3 PAC ARG

PUSHL 4C4316D1 SHRS _GPENINT S sCUNOITION COOE

CALLS 4S,¥ L IBSSIGNAL SSIGNAL THE ERROR

as8y SKSSTOPOFGRN IPRINT EURW FEED

114 ] 90¢ SEXIT

noVY 810S0_V_PRGECR1L) SINIT PRGE NUMSER

s8¢ $PQRSYV_PAGHOR, SO_T_NSCOATA+SIRSS_FLAGCSCR11),408 IBR IF N
1s3W SNSSPAGENORNEE $PRINT A MEAGER / NO FORR FEED
SETSIT SD_V_PLGPAGOONE,SD_3_GEN_FLAGSCR11D SSET DONE YITH FLAG
CLRSIT SO_V_FFREQ,SI_8_GEN_FLAGSCR11) ICLEAR FORM FEED REQUIRED

IF INTERNAL CARRIAGE CONTROL
8ITH SEABSN _CRIFAGSN_ETN{EASSN_PRNy<

SO_G_FAB+FRBS8_RAT(R11) IS IT INTERNAL CAR CONY
3KEQ sos S8R IF NO

CLRL SD_G_QTOSLR+QIQS_Pe(R11)IING CARRIAGE CONTRGL
SETSIT SD_Y_INTRNLCC,SO_B_GEN_FLAGSCR11) SHOW INTERNAL CARRIAC

IF “CR-L®° CARRIAGE CONTROL

(1.1 ERASSY_CR,SD_G_FABeFABSS_RATCR11),608 :BR IF NOT "CR=LF"
MOVZSL 844\ \,SD_G_QICBLK+QTOS_P4CR11) :SET SINGLE SPACE CC

INITIALIZE THME I/0 STATYUS

$SETEF_S SSMBSK_LPEEND

SINITIALLY SEY TME EVENT FLAGS,
$SETEF_S SSHBSK_LPEENL H
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WRITING A SYMBIONT

Listing 4-5 Main Loop (page 4 of 6)

7C
7C
Ce

kL]

c1

Eo
T¢
5
13
€3

11

94
co
(L]
e
19
91
13
2
11
93

12

%"

13

13
.1
11

30

9?3
12
7
13

99
n

CEsEIFCF Fm0S0ceY

02a3
Q0As
004a9
0aas
00A8
0029
00As
0083
004"
0o0as
09as
0083
008C
(1133
00Cs
eacs
0aCa
goco
0001
09€0
00€2
00€2
QIE4
COEA
COEF
coFy
00FSs
coFs
098¢
er01
0103
0108
ato7
0109
0109
8102
sice
c1113
0114
0119
c11e
0119
0l1s
0118
g1l
0112
c12°¢
e12¢
0139
013¢
0113¢
0142
Clés
016%
8153
0154
0154

198
199
200
201
202
203
206
208
208
207 v0s:
208
209
210
21t
212
2113
234
218
216
17
219

on o0 oo

219 785s:

220
221
222
222
224 7682
225
22%
227
228 TTs:
229
k3]
N
232
213
236
23s
238
237
239
229
240
261
262
243 30s:
264
265
266
267
261
2693
2sa
281
282
153
254 8%3:

= PRINT SYNMBIQNT MAIN QOUTINE
PRINT SYMBICNT MAIN ROQUTINE

cLeQ
(49 1.]
CLRL

WAIN I/0 LOOP

ngvs

ADOL]

SUATTER_

L}
ugvaQ
TSTY
seqL
sL8s
SETSIT
STGNAL
ars

L3424 18
A00L
ses
DECL
AODB
(412 ]
3L2QuU
suss
(11}
a1ve

SNEQ

(244 ]
YEQL
cLRaliy
S8
Qs
ses

SSETINR_

R0 ]

SCANTIM_

TSTE
INEQ
0EC3
sLEQuU
$QEVIND
neve
L11)

+LANG

3=JUN-1982 18256335 VYAX~-11 Macro V03-00 Page
24=-APR-1982 18:15236 _DBB02CPRTSNB.SRCISHOMNAIN.NARS]Y

$0_0_I0S80CR11) SCLEAR I/0 STATUS
SD_Q0_TI0S81(CR13) tece
2 SAND INITIALIZE® THE I/Q STATUS INDEX

#STATES _GET_PRIN,SO_8_STATECR11) :SET GET/PRINT STATE

SSHBSK_LPEFNG, R2,R0 IGET EVENT FLAG NUMBER

S RO SWAIT FOR THE 1/0 TO COMPLETE
0SO_V_ABSORT,SO_B_ERR_FLAGSCR11),308 38R IF ABORTING
SO_Q_I0SBO0CRI1ICR2I,RO 3GET TME IOSS ADORESS

(¢ 4-D] SO0 IT COMPLETE?
7T 8RR IF NO (OR 1ST I/0)
(RGI T3S 8%k IF OK

SO_V_PRINTERR,SO_8_ERR_FLAGSCR11) (SEY PRINT ERRQOR
J8CSs_PRINTOUT, 20,(R0) $SIGNAL THE ErROR
308 SQUIT

4CRCI R SGET SLINES PRINTED
R3,SO_L_LINECNT(R1L) $AD0 LINES PRINTED YO TOTAL
9SQ_V_FFREQ,SO_B_GEN_FLAGSCR11)47T7S B8R IF LAST I/0 WAS A FE

L3 SALREADY ASSUMED ONE LINE
R1,S0_8_LTPCNTC(R11) $AOD TO LINES TNIS PAGE COUNT
SO_B_LTPCNTCRI1),SO_S_PAGELENCRI1) ;2 LINES GTR THAM PAGE SIZE?
178 3R IF NG

SD_8_PAGELENCR11),SO_S_LTPCNTCR11) INORWMALIZE
168 ICHECK AGAIN
€SO_M_GETERRISD_W_PRINTERRISO_W_ARORT,~ IANY ERRORS?

SO_B_ERR_FLAGS(R11)

s0s 13 IF YES

SSTATES _S0F_CLOS,SD_3_STATECR11) :ARE WE DONE?

s0s ISR IF YES
SD_Y_FRREQ,SO_S_GEN_FLAGSCR11) CLEAR FF REQUIRED
SNESGET IGET AND PRINT TME NEXT LINE
#1,R2 ITOGGLE 1/0 STATUS INDEX

708 $GET AND PRINT NEXT LINE

®ILE PRINTED, SET PAPER TO TOP QF PAGE, ANO SEE IF ANY MORE (COPIES

S #SWESK_TOFEEN,848Ss :SET TINER IN CASE PRINTER IS BROXEN
SHSSTOPOFQRN :PUT PAPER AT TOP OF FORM

s $CANCEL TOP OF FORM TINER
SO_S_ERR_FLAGSCR11) IANY ERRORS

90 i8R IF ERRORS = CAN“T 8E OPEN ERROR
SO_T_MSGDATA+SIMSS_FILCOPYCR11) SSUBT 1 =GR THIS COPY

0% 38R IF OONE ~ CAN"T BE ANY ERRORS
SO_G_R48CR11) IREWIND THE FILE £OR NEXT COPY
eSTATES _OPEN,SO_S_STATECRIL) ;RESET STATE TQ OPEN

308 $PRINT NEXT COPY

¢~1850000000>,~1 :S SECONO OELTA TINE

1)



IMaMAIN
4183-001

ce 02
09 9g@8s

13 02
13 32
08 02
83 02

o1

A3
c3

o1

Fb C®
32

86 CB
0s
(1
co

FET3°

6a C8
®€51°

02 A8
0F ag
14

06 ag
[43% Md

cEls

WRITING A SYMBIONT

Listing 4-5 Main Loop (page 5 of 6) ‘

= PRINT SYMEIONT mAIN ROUTINE
BRINT SYMERIONT MAIN RQUTINE

3=Jun-1982 18356235
26=8PR-1982 18215336

VAX~11 Mzere VO3=00
DEBOSCPRTYSMB.SRCISHABMAIN

otse 255
ot1ss 2956 :
01SE 257 : FILE PRINTING DGNE
015 258 @
o158 259
615 260 908: SSETAST_S £0 SDISABLE ASTS FOR SURE
0167 261
85 0167 282 TSTY SD_G_FEB+FABSW_IFICR1I1) 5 WAS GPEN BEEN DONE?
13 016% 263 BEQL 1208 3 SR IF NO
0168 266 - CLRSIT FABSY_DLT,SD_G_FAS+FABSL_FOPCR13) :CLEAR THE DELETE 8IT
8 0173 269 STV SO_G_NANGNAMSW_DIDCR11) FILE WAVE & DIRECTORY?
13 0177 268 sgqL 1128 $IF NO-DELETE IFf REQUESTED EVEN
€0 0179 267 (TH $SO_V_ABORT,SO_B8_ERR_FLAGSCR11),1158 38R IF ABORTING
€1 O17E 268 1128t  #8C $PQRSY_OELETE,SD_T_MSGDATA+SINSS_FLAGSCR11),1158 38R IF
0186 269 SEYSIT FASSV_DLT,SO_G_FABeFASSL_FOPCRI1) ; TELL RMS TO OELETE T
39 o018a 270 ss8y SHBSSETUIC ISET UIC TO REQUESTOR®S
0180 271 1158:  SCLOSE SG_G_FABCR11) $CLOSE THE EILE
86 0i%8 272 cLaw SO_G_RABCRASSW_ISICR11) : EFFECT A FAST DISCONNECT ASTER
30 o019¢ 273 assy SKRESRSTULC IBE SURE NE’RE RUNNING AT RIGHT
019% 274
o19¢  27% 3
019% 276 : SET ENOING STATUS
019F 277
0198 278
94 019 279 1203: WGVISL SNOOS_INPERR.R3 IASSUNE INPUT ERRGR
€0 0142 280 reg §SO_V_GETERR,SD_8_ERR_SLAGSCRI1),1308 3 8F 4f inout errc
98 01a7 8% wGVISL #RGDS_OPNERR,R3 : Assume open errar
€0 01as 282 s8s €SD_V_OPENERR,SO_8_ERR_FLAGSCR11)41308 ¢ B8r if cpen eer
9% o01ae 283 MGYZISL $NGDS_PRTERR,R3 JASSUNE PRINT ERRER
€3 0182 284 s8s €SO_V_PRINTERR,SO_3_ERR_FLAGSCR11),1308 88 IE PRINT ERI
9& 0187  23% NOVZSL em0D3_ASORT,R3 IASSUME ABORT
£0 0183 285 sus €SD_V_ASORT,SO_S_ERR_FLAGSCRI1),1308 ;8% IF ABORT
98 018F 287 NOVZSL em0DS_SUCCESS.R3 ISET SUCCESS
o1cz  28%
o1c: 289 :
01C2 290 : OO FINAL CLEAN UP
01€2 291
p1c2 292
$1C2 293 130s:
ts C1C2 29 cLey SO_S_ERR_FLAGSCR11) ;RESET S0TH GROUPS OF ELAGS
8s  01CS 295 STV SD_Q_TOFIOS8CRIL) $0ID YOF COMPLETE OR TIMEDUT?
12 018 296 aNEQ 1488 i8R IF IG CONPLETED
o1ca 297 SCANCEL_S SO_G_QIOBLK+QIOS_CHANCR11) IASORT THME 10 IF NOT OONE
0106 298 14082  SOASSGN_S SD_G_QIOBLK+QIOS_CNANCR11) ;OEASSIGN TME PRINTER
6L1E2 299
01%2 300 :
01E2 301 : SEMD OONE MESSAGE TG AGR - %3 WAS STATUS
01€2 302 -
01E2 303
01€2 304
01€2 1305 ASSUME STATES_IDLE EQ O
01€2 306
96 01£2 307 cLas SO_S_STATECR11) 3SET IDLE STATE
30 o1es 308 sSaw SHASFTLE_DONE $SEND DONE MSG TO NGR
01Es 309 SSETAST_S #1 TENASLE ASTS
31 otFL 316 sy SHESMATN IGO0 AGAIN
01Fs 311



WRITING A SYMBIONT

Listing 4-5 Main Loop (page 6 of 6)

= PRINT SYMRIONT MAIN TFCUTING 3=JUN=1992 18256235 VAX~11 Wacro V03-00 Page T
PRINT SYCSINNT MAIN RBUTINE 26=-4PR-1982 18215336 _OBBO:CPRTSMA,SRCISNEMAIN.NARS] (8 9]
01Fe 12 -0SasL LS8
01F& 3 <END



WRITING A SYMBIONT

. 4&——+»! CRDRIVER
N
,  SCREPRC J08
INPSMB & CONTROLLER
| \ INPSMB.EXE

TRKP167

Figure 4-20 Input Symbiont
Card reader activated, generates interrupt
CRDRIVER sends message to Job Controller's Mailbox
Job Controller issues a SCREPRC (using INPSMB.EXE)

INPSMB.EXE issues SQIO's‘to the card reader
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WRITING A SYMBIONT

Listing 4-6 Card Reader Interrupt Routine

3 9€

Sé (]

13 58 a5 o1
33 19 a8
6c 3s

€3 e

52 (14

Se s€

$3 (L)

[ 40 8F
b1 0600 e
-1

S0 S

er

€2 52 1S Qe
Qs

$9 113

52 L 13

Sée L1
00000203 °GF
54 02
0000CJ03°3*
€J3030003°GF
04 SO

€2 AS 33

- CR11 CLRO 2EACER DRIVER

CP11 Caen
0691
0491
0691
0491
0691
Q491
0491
ce91
0491
c491
0691
Ce91
0491
cé91
0692
04691
0691
LY 31
0491
0492
0491
0691
08 04691
70 0496
£S5 0497
09 049C
16 Q+éan
70 06A3
70 04as
70 0449
02 04aC

0440

2440

[ ZY ]

04a0

06an
3C 0Osao
93 2e20
23 0484
13 0429
8S Qsas
12 Cspc
€2 0sCO
10 0s&CS
79 0eC?
10 0sC2
70 04CO
802 0400
16 0401
98 04C7
9t 0604
14 0Q4E1
€S Q4€T
AL 0eEa
0S5 CeES

ELDE

1907
10C%
1009
1010
1011
1012
1013
1014
1015
1014
1017
1018
1019
1920
1021
1922
1923
1024
1025
1028
1027
1028
1029
1030
1031
1032
1033
1034
103s
1036
1037
103s
1039
1340
1041
1062
1943
1044
1045
1046
1067
1048
1349
1052
1081
1982
1083
1084
1088
1056
1987

YL

1059
1060
1061

21
)

T=JUN~=1982 13:40:%50 VAX-11 Macro V03-00 Page

R INTDERRUPTS 10-%4R-1982 20:31:59 _DBBO:CORIVER.SRCICRORIVER.MARS]
+«SBTTL CR11 CARD READER INTOERRUPTS

te

: CRSINT < CR11 CARD REAQER INTERRUPTS

$ THIS ROUTINE IS ENTERED VIA A JSS INSTRUCTION WHEN AM INTERRUPT QCCURS ON A

$ CR11 CARD READER CONTROLLER, THE STATE OF THME STACK ON ENTRY IS

H 00(SP) = ADORESS OF IDS ADORESS.

H 04(SPY ~ 24(SP) = SAVED R0 «~ RS,

: 28CSP) = INTERRUPY PC.

s 32CSP) = INTERRUPY PSLl.

: INTERRUPT DISPATCHING OCCURS AS SOLLOVWS:

H TF THE INTERRUPY IS EXPECTED, THME ORIVER IS CALLED AT ITS

H INTERRUPT RETURN AODRESS (UCBSL_FPC). IF THME INTERRUPY IS

H NOT EXPECTED ANOD THE DEVICE IS NOT ALLOCATED, A WESSAGE IS

3 SENT 7O TME JOS CONTROLLER TG INFORX IT THAT AN IKPUT

3 SYNBSIONT PROCESS SMOULD 8€ CREATED TGO READ THE CARDS.

CREINTSS SCARD READER INTERRUPY
navL SPIeyRI $GET ADORESS OF IDS
nave TD8SL_CSRCRII, R4 IGET CONTROLLER CSR ANO OWNER UCS ACORESS
sscC SUCBSY_INT,UCBSW_STSC(RS)I»108 I® CLR, INTERRUPT NOT EXPECTED
ngvL UCSSL_FR3I(RS)I,R3 IRESTORE REMAINING ORIVER CONTEXT
is8 JUCBSL _FPCIRS) SCALL DRIVER
wovQ (SPY+ R0 © IRESTORE REGISTERS
LUAL (SPYe,R2 3
nove (SPI*y R4 3
"ET H

? UNSOLICITED INTERRUPT

1082 NGYINL CR_CSRCRA)ILRO SCET READER STATUS

"gvI8W SCR_CSR_W_TE,CR_CSRCRA) SCLEAR STATUS, ENASLE INTERRUPTS
SITv 4CR_CSR_"_ONLINE,RO SREADER TRANSITION TO ONLINE?
SEQL 208 $I® EQL NO
TSTW UCSsuW_REFCCRS) SDEYICE ASSIGNED OR ALLOCATED?
BNEQ 208 TIF NEQ YES
88SsS SYCBSY_JAB,UCBSW _DEBYSTSI{RS)I 208 IF SET, MESSAGE ALREADY SENT
24 1] 308 $SEND MESSAGE YO JOB CONTROLLER
2082 neve (SPY+, R0 SRESTORE REGISTERS
ngveQ (SPY+,R2 3
v (SPIesyRa H
RET H
3082 Jss GAEXESEQRK SCREATE FQRK PROCESS
MOYISL ¢MSGS_CRUNSOLIC,Ré SSET MESSAGE TyeE
ugYAS GASYSSGL_JOBCTLMS,R3 $SET ADORESS OF JOS CONTROLLER MAILSOX
353 GAEXESSNOEYNSG $SENT MESSAGE TO JOS CONTROLLER
L3S 20,408 $IF LBS SUCCESSFUL NOTIFICATION
8ICw QUCBIKE_JOB,UCBSW _DEYSTS(RS) CLEAR MESSAGE SENT B8IT
4082 (£ ] H



WRITING A SYMBIONT

| wmseTYPE

QUEUE

L

DEVNAME

| 11

FILEID |

| NAM BLOCK
INFORMATION

DIRID

FILENAME } 20BYTES

L

OPTIONS 72BYTES

Y

TKQ164

Figure 4-21 Enter BATCH JOB Message

MSGTYPE=8 ENTER BATCH JOB

QUEUE Batch Queue Name
FILENAME Job Name
OPTIONS From S$JOB Card



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. SHIBER
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WRITING AN APPLICATIONS MIGRATION EXECUTIVE

INTRODUCTION

The VAX hardware 1is capable of executing either native mode
instructions, or PDP-1l instructions in compatibility mode (CM).
A bit in the Processor Status Longword (PSL) determines which
instruction set 1is being used. The main reason for providing a
compatibility mode is to allow programs written on PDP-l1 systems
to run (without modification) on VMS systems.

However, most PDP-1l1l 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/0 operation). VME will not be able to directly
recognize the operations being requested, since the requests will
be 1in the form of executive directives understandable by a PDP-11
operating system (like RSX-11M). 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 1load the PDP-1l1 program
into part of its virtual address space. VMS only loads the AME,
and the AME must load the CM image. Two 1images 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-l1 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 1linkers or task-builders of such systems.
Rather, this module assumes you already understand the operating
system that will be emulated.



WRITING AN APPLICATIONS MIGRATION EXECUTIVE

OBJECTIVES

A specialist with a system 1level understanding of a PDP-11

operating system will be able to:

e “Write a program that is capable of reading into the low 64K of
P# space an image (or task or program) that was created for

the target PDP-11 operating system.

e Establish a compatibility mode exception service routine to
handle the various exceptions that can occur from
compatibility mode.

e 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



WRITING AN APPLICATICNS MIGRATION EXECUTIVE

Overview of Compatibility Mode

e Environment for execution of non-privileged RSX-11M programs

e - Hardware compatibility provided by VAX processor being able to
execute subset of the PDP-11 instruction set

e Software compatibility provided by several programs that
emulate RSX-11M operating system environment

The RSX~-11M 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-11 files is identical to
the record structure of VAX-11l RMS files

o0 An ACP is provided on VMS to service Files-11 volumes
which support the On-Disk Structure Level 1, 0DS-1



WRITING AN APPLICATIONS MIGRATION EXECUTIVE

PDP-11 Instructions That A Compatibility Mode Program Can Execute

¢ All PDP-ll non-privileged instructions, except MARK (including
Extended Instruction SET, EIS)

s o x> o o e o +— - .

B T +
| ! | I !
| Opcode | Mnemonic | Opcode | Mnemonic |
| (octal) | | (octal) | I
| | | | !
+ 4= e +
| | | | |
| 0000¢2 | RTI | .Z263DD | ASL(B) !
| B@30a6 | RTI | #a65SS | MFPI* |
| A@41DD I JMP | 2A66DD | MTPI* I
| PAB20R | RTS | 10465S8s | MFPD* |
|00324¢-8062771Condition Codes| 1866DD | MTPD* |
] g893DD ] SWAB | #a67DD | SXT |
1006640¢-9@¢3777] Branches | @T7ORSS ! MUL I
|1060082-163777] Branches | BT71RSS ] DIV |
| AA4RDD | JSR ! g72RSS ! ASH |
] -850DD | CLR (B) | #73RSS | ASHC |
| .@51DD | COM(B) | #74RSS | XOR |
| «A52DD | INC(B) | A7 7RNN ] SOB !
| .AS3DD | DEC(B) ] .15SDD | MOV (B) |
| .954DD | NEG (B) | «2SSDD | CMP(B) |
| .#55DD | ADC (B) | . 3SSDD | BIT(B) |
| .356DD ] SBC(B) | .4SSDD | BIC(B) |
| .357DD | TST(B) | .55SDD | BIS (B) |
| .36ADD | RCR (B) | @6SSDD | ADD |
| .@#61DD | ROL (B) ] 16SsDD | SUB |
| .862DD I ASR(B) I ! |
| I ! | |
et torm——————————— tmm———————————— tmm—— e ———————— +

(*) 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 1lik
PUSH and POP instructions referencing the current stack.
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PDP-11 Compatibility Mode Trap Instructions

+ ———e e e ——————— +
| | |
: Opcode (octal) { Mnemonic ‘
F— B - —— R
| | |
! 900003 | BPT |
] - p00074 | I0T |
] . 1744000-104377 . | EMT |
| 104400-104777 | TRAP . :
| |

+ - - + - ———

e Execution of any of these instructions results in
a compatibility mode exception

PDP-11 Compatibility Mode Reserved Instructions

+ + - - —— -+
| | : |
| Opcode (octal) { Mnemonic =
|

+ - - +
| | I
| aogaooe | HALT l
| 200001 | WAIT !
! g00aa5 ! RESET I
| aaa23X | SPL |
| 3064XX | MARK |
| 27580R | FADD (FIS) |
| B7501R | FSUB (FIS) |
| #7502R | FMUL (FIS) |
| @750 3R | FDIV (FIS) |
! 17XXXX | FP1ll Floating I
| | Point Instructions |
| | I
tmmm e e - ————————— +

e These instructions are unavailable to PDP-11 programs

e Execution of these instructions results in a Reserved
Instruction Compatibility Mode Exception.
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Compatibility Mode Exceptions

‘e . Generated when program executes an instruction 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

COMPATIBILITY EXCEPTION CODE  je——SP

PC OF FAULTING INSTRUCTION

EXCEPTION PSL

TR-9168

¢ The types of compatibility mode exceptions are:

- - - - - o

Code Reason For Compatibility Exception |

——— - = o e o s o +

|
l
BPT Instruction Executed |
I0T Instruction Executed |
EMT Instruction Executed |
TRAP Instruction Executed I
Illegal Instruction Executed |
0dd Address Trap |
TBIT Trap ‘

NoubwNrH S

|
|
|
|
] Reserved Instruction Execution
|
|
|
|
|
|
|
|



WRITING AN APPLICATIONS MIGRATION EXECUTIVE

The RSX-11M AME

e¢ Integral part of the VAX/VMS system

Native mode image SYSSSYSTEM:RSX.EXE
e Shareable parts of the AME
SYS$SSHARE:RSXSHR.EXE
SYSSSHARE:RSXUSR.EXE
Invoked by image activator

Allows non-privileged RSX-11lM tasks to execute
systems without change

Supplies an environment that simulates the
operating system »

e Basic functions

Initiates RSX-11M task

Establishes exception handler

Responds to compatibility mode exceptions
e Identifies type of exception

e Acts accordingly

Responds to native mode exceptions (e.qg.
violations)

e Servicing EMT instruction special case

User-generated trap, or
Executive directive (EMT 377)
e Can perform service itself

- For example, Get Task Parameters, GTSKS

e Or request service from VMS

- For example, RSX-11 QIO$S executive
transformed into equivalent VMS $QI
service

5-9

on -~ VMS

RSX-11M

access

directive
0 system
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Invoking an AME

The RSX-11M AME activated automatically

- By image activator

- 1In response to SRUN program

- Using information in image file

- Information placed there by task builder

- Distinguishes native mode and compatibility mode images

User-Written AME's can be activated in the ﬁollowing ways:
= Could $RUN user-written-AME

e AME would prompt for compatibility mode image name

- Could use foreign command to invoke AME
® SMYAME :== "SSYSSSYSTEM:MYAME.EXE"
(in systeﬁ—wide LOGIN.COM)
e 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 image néﬁe
(CLISGET_VALUE)

- Could place information in image file identifying AME
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Identifying AME in Image File

First Block in Image File

IMAGE HEADER INFORMATION

FiLENAVE [coun |

LAST 128 BYTES

I cooe woRp |

TR9163

Code Word Value Image to Activate
<7 Native mode image in image file
(VAX-11l Linker uses -1) :
a SYSSSYSTEM:RSX.EXE (RSX-11M AME)
1 ~ SYSSSYSTEM:BPA.EXE (currently not used)
2 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
CTLSAG_CMEDATA
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General AME Flow

AME INITIALIZATION:

= CREATING VIRTUAL ADDRESS SPACE FOR COMPATIBILITY
MODE PROGRAM

— READING COMPATIBILITY MODE PROGRAM INTQ MEMORY

— ESTABLISHING EXCEPTION HANDLER TO SERVICE
COMPATIBILITY MODE EXCEPTIONS

l

STARTING COMPATIBILITY MODE IMAGE

WHENEVER EXCEPTION
OCCURS

4

RESPONDING TO COMPATIBILITY MODE
EXCEPTIONS

b

RETURNING CONTROL TO COMPATIBILITY
MODE IMAGE

TK2160
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Creating Virtual Address Space For The CM Program

.e AME image typically linked with base address of 64K.

S$LINK AME, BASE.OPT/OPTIONS where

BASE.OPT contains BASE=%$X14000 ! hex 64K

0  THIS ADDRESS SPACE
ROOM FOR COMP. INITIALLY NOT
MODE IMAGE CREATED BY IMAGE
g4 ACTIVATOR
AME ONLY THIS ADDRESS
IMAGE SPACE CREATED BY
. IMAGE ACTIVATOR

TK-9161

e [Leave 64K for compatibility mode image since that 1is maximum
address space for any PDP-1l1 image.

e Must 1leave 1low addresses (starting at @) free, since
compatibility mode image will need to use those addresses.

e AME typically creates wvirtual address space wusing SCRETVA
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)

5-13
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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 1image £file structured by
' system's linker or task builder.

If compatibility mode program contains overlays:

= AME need only read root segment into memory

- OQOverlay code that is part of compatibility mode image

contains the calls necessary to read in the overlay
segments as they are referenced

Alternative Method to using SCRETVA to create virtual address
space, and reading in image:
- Use SCRMPSC system service

e Creates required address space

e 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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Establishing The Exception Handler

¢ Two Options

- Normal Condition Handler
CALL LIBSESTABLISH (handler_address)
or MOVAL handler, (FP) ; MACRC only

e Must be established for handling non-compatibility
mode exceptions

- For example, access violations
e May or may not want to service dompatibility mode
exceptions in this handler as well
- Special Handler for Compatibility Mode Exceptions
$DCLCMH system service (specify TYPE=#1)

e Normal exception dispatching bypassed

e Control immediately passed to handler when
compatibility mode exception occurs

e Handler address stored in Pl space

CTLSGL_CMHANDLR



WRITING AN APPLICATIONS MIGRATION EXECUTIVE

Starting The Compatibility Mode Image

Once the image has been read 1into memory, £final step of

-initialization 1is to pass control to the compatibility mode
image.

Push special PSL onto stack

Then push PC at which compatibility mode image 1is to begin
executing on stack.
= Typically found in image file, but is system dependent

Issue REI instruction

PSL Used to Enter Compatibility Mode = 83C#@0xx

+ - e ———————— -— —_—
] | : |
| Bits in PSL | Meaning and Required Values |
| { |
tom——— — - S +
| | !
| g-3 | Condition codes (no required values) |
] 4 | T-Bit (no required value) |
| 5=7 | Arithmetic Trap Enables (must be zero) |
] 8=15 ] All set to zero ]
| 16-2¢ | IPL must be zero |
| 21 | Must be zero ]
| 22-23 | Previous mode=User (both set) |
| 24-25 | Current mode=User (both set) |
| 26-3¢ ] Must be zero (Bit 26=1S,3@=Trace Pending) |
| 31 | Compatibility Mode (must be set) }
| |

S T T +

16

w
|
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Responding to Compatibility Mode Exceptions

System Response

e Push PSL,

PC, and exception code on kernel stack

e Vector through SCB to routine EXE$SCOMPAT

New PSL formed that indicates now running in

again

e EXESCOMPAT performs the following operations:

e Information stored in Compatibility Mode Context Area

space) control is passed

Saves R@-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

before

Exception Handler.

Saved

R6

Exception Code
Exception PC
Exception PSL

native

(in

mode

Pl

to Compatibility Mode

CTLSAL_CMCNTX:: <--——+

or

SYS$GL_CMCNTX: :
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Dispatch to Customized Compatibility Mode Exception Handler

Established by S$DCLCMH

Control is passed to handler

Handler accesses information

MOVL G"SYSSGL_CMCNTX,R11

MOVW (R#@) ,R102

MQOQVW 4 (R@) ,R9

- Use SYSS symbol not CTLS
symbol table

in user mode
in Pl space

Put address of context
area into R11l for
subsequent displacement
mode addressing

Pick up PC of

faulting instruction,
and also faulting

PSL

wp WO wy We wg we W W

symbol to avoid linking to system

= If use CTLS symbol, access information in Pl space using:

MOVAL G"CTLSAL_CMCNTX,R1l1 ; Use MOVAL, not MOVL

RSX-11M AME uses symbolic offsets to reference contents of the

compatibility

1_Ro
I_R1
I_R2
I-R3
I_R4
I_RS
I_R6
1_TYPE
T1_PC
I_PS

mode context area

2

4

8
12
16
29
24
28
32
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 $DCLCMH

Exception dispatcher pushes exception PSL, PC, code, and
symbol SSS_COMPAT on kernel stack

Signal and mechanism érrays, as well as argument 1list, built
on user stack

Signal array contains:

SSS_COMPAT
EXCEPTION CODE
EXCEPTION PC
EXCEPTION PSL

TKH162

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 Mode Image

¢ Normal Condition Handlers

Must wupdate PC 1in signal array to ©point to next
instruction

e Required since compatibility mode exception is a fault
e If not updated, will loop indefinitely, since

instruction will be re-executed

May update PSL in signal array to alter condition code
bits

e To return information to compatibility mode image

Place SSS CONTINUE in R@ to indicate exception has beel
successfully serviced

Exit with RET instruction

e Customized Compatibility Mode Handler

Must restore registers R@-R6

PC in context save area must be updated as in norma
handler case

PSL in context save area may be wupdated as in normsa
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
servicing all
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

Exception code
must be examined
to distinguish
type of CM
exception

Customized

CM Handler

SDCLCMH

Can only service
compatibility mode
exceptions

Regular condition
handler 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



Operation

Arguments
Passed to
Handler

Returning
to the CM
Program

WRITING AN APPLICATIONS MIGRATION EXECUTIVE

Summary Of Alternative Approaches To
Declaring CM Exception Handler

Normal Handler

- - e T D - D aD . e

- Standard signal

and mechanism
arrays

- Because condition
handlers are a
standardized part

of VMs, their

properties remain

constant from

release to release

- No special link
with executive

- Put SSS_CONTINUE

in R@

- Issue RET

- Exception dispatcher

dismisses the

exception, passing
control back to CM

program

Customized CM Handler

OB > A e €D €D @D P ED D WD D D D D D ) - D =D -

- The PC, PSL, CM exception
code, and R@-R6 saved in
Pl space

The format of Pl space,
and the use of R# 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 CTLS symbol avoids
need to link with
system symbol table

Must first restore R@-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











