CONTROL DATA CORPORATION

Interoffice Memorandum

DATE: June 3, 1983
TO: NOS Section
FROM: G. A. Kersten

SUBJECT: NOS Coding Standards

‘Attached is the new "NOS COMPASS Programming Standard" and the new "NOS SYMPL
Coding Standard" for the NOS Development Section. These versions replace all
previous versions of the standards.

Many additioms, changes and clarifications have been included from suggestions
received from the Design Support Team (DST) and from others during the
preparation of these revisions. Change bars in the right hand columns mark
the majority of the changes (some minor wording changes are not marked).

Major éhanges in the COMPASS standard include:

* Documentation of the PP instruction and jump macro usage (MJP, PJP, ADK,
LDK, etec.).

* Suggestions for hangs and error processing to assist in debugging.

* Description of the new ISTORE macro and its use for instruction
modification.

* Use of BSS vs BSSN.

* Use of "SYSTEM XXX,=" and "EXECUTE XXX,=" macros for cross reference
purposes. ‘

* Reservation of tags beginning with "U" for installation use.

* (Clarification of the use of REQUIRES line in a modset.

* Additional interface considerations.

*¥ A new Appendix - "DOCUMENTATION/USABILITY GUIDELINES".

Major changes in the SYMPL standard include:

* Deleting the MSF Project Addendum and incorporating many of the items into
the standard.

* Addition of the Screen Management Facility (SMF) Project Addendum.

Any questions or comments should be addressed to the Design Support Office
(DSO) or members of the DST. Requests for changes to the standards should
follow the procedure defined in the NOS Section Procedures Notebook. . Several
suggestions were made as a result of section code review and resulting changes
will be ‘incorporated into the next revision of the standards.

bl Aersha
G. A. Kersten
Design Support Team
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1.0 INTRODUCTICN

1.1 SCOPE_CF_DOCUMENT

1.7.17 RURPOSE

This document establishes standard rrccedures to be used ty
programmers in the development and maintenance of programs in
.CO¥PASS Assembly language. -
This document shculd ke used by rrcgranmrers as a reference manual of
~standard programming procedures. The imrlementation of these
procedures will increase the efficiency cf rrcgram develcrment,
improve the reliability and maintainability cf the program and aid
in the training cf perscns who will te maintaining or using the
prcgram,

1.1.2 SCOPE_OF_USE

The procedures defined in this dcctment are arrplicable tc the
NETWORK OPERATING SYSTEM (NCE) and its related subsystems. N

1.2 CONFORMANCE AND ENFORCEMENT -

The procedures defined in this dccument are to be used in all newly
developed rrograrse. In existing rrcorars these procedures should be
used if they are nct inconsistert with the existing rrccedures. If
major changes (such as a rewritten svbrcutine or a new overlay) are
made to a progranr, these prccedcres are tc ke used fcr the changes.

Programs which dc rct confcrn tc these regquirements wlll he returned
to the procrammer for correcticn. -

NOS-DEV/1926G/s1f \ | -6 -
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2.0 DOCUMENTATICN

2.1 INTECDUCTIONXN

Cocumentation is the presentaticn cf infcrrmation about a prcgram in
easily understandalble form sc that thcse whe need tc understand the
program do not need to study the rrcgram itself. This reduces the
time consumed frcm days or weeks tc Zust minutes or hours.

The program documentation presented in this standard is embedded
within the source language cf each rrcgrame. The dccumentation is
designed toc e extractable ty the standard dccumentaticn rrocessing
program, DOCMENT. This apprcach gerves tc vnify the prcgram and its
documentatiocn, making it easier and rmore natural tc update the
documentation as changes are made tc the ccde.

The effectiveness cf documentaticn is judged by its success in
meeting the needs c¢f those whe use ite This introducticn defines
four distinct needs for documentaticn which arise during the life of
a software product. Sections 2.2 through 2.t define three levels of
documentation (Prcgram Level, Sttrcutine lIevel and Ccde lLevel) which
together meet these needs. o

Section 2.7 gi#es examples of prcrer documentation.

2.1.1 DESIGN_COVEEVIENK

Anyone éanting tc kncw the structure of the system, cr =scnme
functional area, dces nct want e€xcessively detailed infcrmation
‘which will make the task more difficult. Cne shculd be abkle to ask
the gquesticn:

What is the functicn cf this rrcgram?
and get an answer that is brief and tc the rcint. It sheculd not

contain any infcrmation abcut the inrut rarameters, cptions, error
conditions, cor internal wcrkings c¢cf the rrcgrame.

2.1.2 EXTERNRL_ INTEREACE

Anycne whc kncws the functicr c¢f a program and wants tc kncw hovw to
interface to the program needs tc kncw the form of the call, what
parameters to surrly, what infcrrmaticn is returned, and what is
acccmplished. Cne should be atkle tc ask the guestiocn:

L

NOS-DEV/1926G/s1f -7 -
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How is this program used?

and get an answer theat lists the rarameter definitions, fcrmats, and
contents, the initial conditicns cf buffers and devices, any status
and condition infcrmaticn, a list cf octher rrograms called, and a
complete list of errcr codes, errcr messages issued and rarameters
returned. A general descripticn cf the acticns taken shculd be
included for each functiocn rerfcrmed that is recognizable by the
calling progranme.

.

2.1.3 INTERNAL CFERATION

1

Enyocne working cn a modificeaticn cr enhancement to the system needs
a general knowledge cf the internal cperaticn of a program. This
reguires finding cut where within the prcgram some functicn is
performed and how it is perfcrmed. Cne =shculd be able tc ask the
gquestion:

Hcw dcoces this program wcrk?

~and get an answer that includes a Gescrirpticn of the lcgical flow
and structure cf the prcgranr, thke algcrithrs used and the function
performed by each cverlay or sulrcutine in the rrogram.

i

Anyone zttempting toc mcdify the rrecgram cr establish a kncwledge of
the detailed creraticn of a rrcgrar uses tre listing. Locumentation
should be provided in the listing tc aid in following the flcw of
the program withcut reading all cf the ccde. This dccumentation
consists of comments within the ccde itself. Comments describing
the function of logical grourps cf instructicns should be rrcocvided,
and comments documenting table structures, data areas, and constants
shculd appear on the instructicrs which define them. Cne should be
able to ask the question: '

What shculd I know when mcdifying this program?

\

and get back an answer with all the detail needed tc make the
modifications withcut adversely affecting existing program functions.

NOS-DEV/1926G/s1f : - 8 -
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2.2 GENERAL_RECUIEEMENTS

2.2.1 ABBREVIATICNS

The abbreviations for technical terms which are to be used in
program documentation are listed in Arpendix A. All other technical
words and phrases are completely sgelled cut. Routine names and
mnemonic names of talbles and eguirments are not considered
abbreviaticns. '

A program whose dccurentaticn makes extersive use of terms not in
this list may define a list cf abtreviaticns and include it in the
first section cf the internal dccumentaticn for the prcgrame. Such
abbreviaticns may nct be used ir the prcgram overview or external
documentatione. \

The following standard symbcls are used in the documentaticn when
exrressing lcgical and arithmetic ccrnpariscns:

+NCT. lcgical inverse

«XCR. lcgical difference (exclusive or)

+ANDC. lcgical rroduct

"«OR . Lcgical sum (inclusive or)

.EC.  ecgual to ' :

.NE. _  Nct equal to

.LE. less than or equal tc

.GE. GCreater than cr equal tc

.LT. Less than

.GT. Greater than ' . .
= egual to

) ccntents of .

o)) ~ccntents of the ccntents.cf (indirect addressing)

s

2.2.2 PUNCTUATION

R11 documentaticr and comment lines contair complete Englicsh
sentences with ccrrect punctvation. Excepticns are allcwed in
sukroutine headings (see secticn Z.4) ard in embedded ccmments (see
section 2.5.2). Titles (such as "Acssembly Ccnstants.") shculd end
with a period but need nct be ccmplete sentences. Each ccmment
(excluding embedded comments) shculd end with a pericd even if it is
not a sentence. : P '
Correct punctuaticn means the same punctuaticn as reguired in
written English. However, the arcstrophe rresents rroblems due to
character set and rrint trair differences, and plurals cf
abbreviations are not readable without urrer and lower case.
Therefore, rlurals and possessive fcrms c¢f atbreviated terms are to
be avoided.  ARuthcrized abbreviaticns (see section 2.2.1) are made
plural by adding a hyphen and the letter “s" (e.g. FP-S).

NOS-DEV/1926G/s1f ' -9 -
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If an upper case item is to lre indicated in the documentation, it is
enclosed within asteriskse. Urrer cacse is uced for names cf files,
prcgrams, calling rparameters, sukrcutine tags, table names and any
other words that are normally caritalized . Accepted abbreviations,
acronyms, and rrcgramming language names are not enclosed in
asterisks even 1f they wcoculd normally be caritalized (refer to
Appendix A and secticn 2.2.1). Takles defined in CHR do not need

asterisks (EJT, CF1T,

etc.)e.

Dccumentaticn linres contain cnly asterisks and blankes in the first
ten columns and text in columns 11 thrcugh 71. The text is written
using correct -English except where srecifically noted. The format
for each of the varicus types cf dccumentaticn is shcwn below.
Later secticns define the usage cf each type of

documentatione.

External

Internal

Intérnal Bracket

Cther Comment

Table

NOS-DEV/1926G/s1f

Asterisks in cclumns 1 throuch 3 (**¥),

This line indicates that this and the .
follcwing contigucus comment lines are to be
inclvded in the rrcgram external
documrentaticne.

Asterisks in cclumns 1 and 2 (**), This
line indicates that this and the fcllowing
contigucus ccmment lines are toc te included
in the rrcgram internal documentation.

Asterisks in coclumns 1 through L (****x),
This lipe and all cther lines ur tc and
inclvding the next cccurrence cf this line
are to te included in the preogram internal
dccurentaticre. :

Asterisk in column 1 (*). This type of
comment is used fcr continuaticn cf the
abcve tyres ¢f dccumentaticn. It is also
used fer stand-elcne comments (see section
2¢541)

Asterisk in cclumn 1, T in cclumn 2 (*T).
This line indicates the beginning cf table
docurentaticne The *T lines must apgear
within ccnsecutive ccmment lines teginning
with an external (***) or internal (**)
statement. TLCCMENT generates a talble
diagram frcm the field widths and _
descripticns in the *T documentaticn. Note
that the field descripticn size (including
blanks) cannct exceed the field width size
(to prevent truncaticn). A DCCEENT listing
should e made ¢f a rrogram’'s )
external/internsl dccumentation when tabhle -
structures are added (to verify ccrrectness).
-'IC -
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Table Continuaticn - Esterisk in ccluvrn 1, T in cclumn 2, comma
in cclurr 3 (*T,). This type of ccmment is
used fcr ccntinvaticn of table dccumentation
started ty a *T line.

Blank Comment Line - R line with an asterisk in cclumn 1 (*) and
blanks in columns 2 through 71 is called a
*Blank Ccmmert Line c¢r "Blank Ccmment Card"®
and is used as a serarator to imrrove

readability cf dccumrentaticne.

v

2.2.4 FORMAT OF ITEMIZED DCCUMENTAIICN

Documentaticn which contains several serarate items cf infcrmation
(as found in secticng 2.3.1, 2¢2¢2, Z2.3.3 and 2.4) contains a Blank
Comment Line between the items. Fach item ends with a periocd. If
an item is not arrplicable,it is cmitted frcm the dccumentaticn. The
items are placed in the order srecified and the last item is
fcllowed by a SEARCE 4,10 line. i

2.3 PROGRAM_LEVEIL LOCUMENTATICN

Every procgram contains comment lines which make up the Frcgram Level
dccumentation (as defined in this secticn). This level cf
doccumentation may te used with the rproogram listing or withcut it
(using extracted dccumentaticn rrcduced .ty a documentation
prccessor). Evern withcut the listing, the Frcgram Level
documentation satisfies the TCecsign Cverview, External Interface and
Internal Creraticn dccumentaticr needs discussed in secticn 2.1.

2.3.1 OVERVIEW

The overview dccumentaticn is rlaced immediately fcllowing the
COMPASS Groupr 1 instructions and tefcre any cther dccumentation,
macreo definiticns cr executaltle ccde (see section 3.2). It consists
of an external dccumentation line (see secticn 2.2.3) which contains
the program name and a brief descrirticr c¢f the rrcgram, and
additional comment lines which ccntain the fcllowing items of data
(see secticn 2.7 fcr the laycut cf these items): ’

. Name of author and date written (yy/mm/dd).
. Names cf authors ¢f maicr mcdificaticns, with dates.
. Iext cf cverview of rrcgranm.

The text of the cverview shctld fcllcw the general definition of
Design Overview dccumentaticn in secticn 2.1. The oljective is to
describe the functicn cof the rprcecgrar in gereral terms.

NOS-DEV/1926G/s1f ' ‘ - 11 -
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2.3.2 EXTEENAL

The external documentation is placed immediately fecllowing the
overview dccumentaticn and tefcre any internal dccumentaticn, macro
definitions or executable ccde (see secticn 3.2). It consists of an
external doccumentaticn line (see secticn 2.2.3) and additicnal
comment lines which\tcgether ccrntain the fcllowing items cf data
(see section 2.7 fcr the laycut cf these items):

. "Detailed descripticrn c¢f functicns and ortions.

«  Entry ccnditions, inclvding parameters and initial
cenditicns cf tuffers and external tables.

. Command fcrmat.

. Exit conditions, including status fits and fields returned.

. Errors detected, error ccdes returned, including subsequent
action taken fcr each.

. System errcrs detected and sutsequent action takene.

. Cther rprograms called. : :

. ¥essages issued (including dayfile and cperatcr).

The content of this section follcws the general definition cof
External Interface dccumentaticn in secticn 2.1. The otjective is
to supply information required ty a rotential user of the rrogranme.

2.3.3 INTEEKRL

The internal dccumentaticn descrites the internal workings cf the
program. It may be dispersed thrcocughout a rrogram as desired,
however a major rcrtion aprears immediately following the external
documentaticn. Internal documentaticn ccnsists c¢f an internal
documentaticn line (see section Z.2.3) and additional ccmment cards
which together ccntain the fcllcwing items cf data (see section
Z2.2.4 for the layctt cof these iterms):

. System texts required fcr assemtly (other than default).

. . Direct cell usage (FP rrcgrams).

. Glcbkbal recister assignments (CEU rrcgrams).
. Data areas and table fcrmats.

. ¥emory nrap (if overlays are used).

Cther items to be included if arrlicable are:

. Technigues cr algocrithrs employed where not ckvicuse.

. Timing ccrnsideraticns.

. Interlock ccnsiderationse. .

. Known limitaticns tc rerfcrmance cr extensitility, such as

timing cf lceps, ccre size, errcr-recovery deficiencies.

NOS-DEV/1926G/s1f" - 1z -
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Any other information which wculd aid scmecne in understanding the
internal workings cf the prcgran is alsc rrcvided, including logical
"flcw, structure, .and pitfalls tc redesigne.

, ‘ _

The heading of any subroutine ccnsists ¢f ccmment lines giving a
brief descriptiocr c¢f its functicn, its entry and exit ccnditions,
‘register or.direct cell usage and internal wcrkings. The
information contairned should ke cn a level indicated by the
complexity of the sutroutine. 7The fcllcwing items of data should be
included (see secticrs 2.7.2 and 2.7.3 fcr the laycut cf these

items): , ' . ‘-

. TITLE line with name as suktitle (primary subrcutine)

. SEACE line (see secticn 3.6.3)

. Internal comment line giving name and title of subroutine

. Cne or nmcre sentences describing the functicn of the
subroutine (coptional tut desiratle).

. Entry cecnditions (list)

. Exit conditiens (list)

. Errer exit conditicns (1list)

. Register c¢r direct cell usage (list)

. Routines called (list)

. Macros called (list)

. Descripticn of allccated registers

. Timing considerations, if critical

. Design, implementaticn and general information

. Two blank lines

The title of the subroutine shectld describe the acticn performed by
the subroutine (fcr example, Pcesiticn Mess Storage, Make Cueue
Entry). This means that titles shculd always contain a verb.
Titles without verks shculd te used for groups of subroutines and
COMSxxx decks

Defined formats exist for the list ¢f items in the subrcutine
heading. A keywcrd appears in cclumn 11, fcllowed by text in column
18. The text is simply a list, rather than comprlete sentences. Any
list reguiring mcre than one lire is ccntinuved beginning in column
18 (or beyond) of the next ccmment line. The formats are shown
below. Each list ends with a rericd. Rccertable keywecrds include:

ENTRY Entry conditicns

EXIT Exit ccnditions.

ERROR Errcr exit conditicns

USES . Register or direct cells destrcyed.
CALLS Routines called.

XREF Comrmcn or system deckc requ1red.'

NOS-DEV/1926G/s1f | - 13 - .
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MACRCGS Macrcs called.

DEFIXNE list of allocataltle registers.

TIMING Pescrirtion of timing considerations.
NOTES Prcgramming infcrmaticne.

Documentaticn fcr cormon decks and zerc level overlays shculd
. include subroutine level documentaticn where appropriate.

2.4.1 ENTRY CONDITIONS. (ENTEY)
Entry conditions include the fcllcwing items:

Registers, direct cells cr memery lccaticns that must be set before
the subroutine is called.

Logical status c¢f channels, files, etc.,(i.ec. Channels reserved,
files set busy, disk pcstioned, files pcsiticned) that sheculd exist
befcre the subrcutine is called.

Only one entry ccnditicn may te srecified rer line. For EFF code,
the contents of the E register should be described first.

2.4.2 EXIT_CONDITICNS (EXIT)

Exit conditions include the fcllcwing items:

Registers, direct cells or memory locaticns that may be used by
. subsequent routines.

logical status of channels, files, etce, (ie.e. Channels reserved,
files set busy, disk pcsiticred, files rcsticned) that exist when
the subroutine is exited.

Only one exit ccrditicn is listed rer line. For PP code, the
contents of the A register should te descrited first.

Branches (nct CAILs) to other rcutinese.

2.4.3 ERROR_EXIT CCNLITICNS_ (EEECE)

Error exit conditicns include all €xit ccnditions that exist when a
special terrinaticn cf the subrcutine, such as a jumr tc an error
prccessor, is taken. Error conditicns incluvde the follcwing items:

. The label reing jumred tc and the ccnditions that caused
the special exit.

/

\
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. Registers, direct cells cr memcry locations that may be
used by subseguent rcutinese.

. Lcgical status of channels, files, etc., (i.e. Channels
reserved, files set busy, disk rocsitioned, files rostioned)
that exist when the sukrcutine is exited.

Only one exit condition is listed rer line. The label being

jumped to is documented first with all exit conditions pertaining
to that exit fcllcwing. If these are mvltirle errocr exits, each
with unique conditions, the conditicns shculd be listed under their
own exitse.

2.4.4 REGISTER OF LIFECT CEII USACE (USES)

Registers or direct cells used include all registers or direct cells
destroyed by that sultrcutine cnly. Fegisters or direct cells
destroyed by sutrcutines or FACEKECS called ty a routine are not
listeds . ‘

For CPU code, the fcrmat of the USES blcck includes a register type
(X - operand register, B - address register, B - index register)
followed Tty & secuence ¢f ascending numlers indicating the registers
used. The term ALL may be substituted -if all registers are used by
a rcutine. '

Example:

* USES X -0, 1, €.
* A - 1’ 60
* B - 3’ 70

Indicates the fcllcwing registers are used:
X0, X1, X6, A1, A6, B3, RB7.

For PP code, single/direct cells are listed in alphabetical crder
followed by multirple direct cells listed in alphabetical crdere.
Example:

* USES T1, T2, TS, CM - C¥+4, RI - RI+4,
The direct cell at FF memory locaticn 0 (TC) is assumed tc te used
by every subrcutine unless ctherwise stated in the ENTRY/EXIT

conditions. This is because certain instructions, such as CRM and
CWM, destrcy locaticn zero.
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Routines called ty a subroutine include all subrcutines, ccmmon
decks and overlays that are exrlicitly called. Foutines called by
macros are not tc ke included. Where the rcutine called dces not
return to the calling point, the tranch is an EXIT cecnditicn rather
than a CRARLL.

e ol — . G o . o S o

2.4.6 CCHM¥CN CR_SYSTEM DECKS BRECUIRED (XEREF)
When a routine, macrc, or ccrmen deck requires a particular common
or system deck fcr assembly cr for ccrrect execution, it is valuable
to 1list the deck(s) reguired.

Example:

* XREF CCMCLCD, CCKCRIN.

2.4.7 MECROS_CALLEL_(MACROS)

Macros called include all macrcs that are exrlicitly called by a
subroutine. The SUBE macro is always imrlied to be called and need
not be listed. FP macros ADK, IlK, LMK, IEFK, SBK, MJP, NJF, PJP,
UJF, and ZJP need noct be listed.

2.4.8 ALLOCATED FECISTERS CR_LIEFECT CELIS (LEFINE)

Allocated registers are registers (or direct cells fcr PP code) used
for well defined iters throughcut & rarticuvlar subroutire cr Programe.

Timing consideraticns should describe any timing limitaticns that
are imposed cn the subroutine tecause cf hardware or perfcrmance
censtraints. Care should be taken tc exrress units cf time in a
manner independent of machine tyre. For example, units of time
exrressed in cycles rather than micrc¢seccnds is more desiratle.
This' is because the same rcutine ray execute faster cr slcwer than
stated derendin¢g cn the type of the FP c¢r CFU it executes in.

2.4.10 PECGRAMMINC KCTES (NCTES)

This section documents design, imrlementaticr and general
information that may be useful tc cther analysts. Informaticn in
this section pertains to the subrcutine cnly.

NOS-DEV/1926G/s1¢ R - 16 -
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2.5 CODE _LEVEL DCCUMENTATICE

S-S -F TY LSRN

R11l documentation which is nct described in cne cf the preceding
sections of this dccument falls into the category of Cocde level
documentaticn. The requirements fcr this type of documentation vary
widely, sc¢ few rules can be =stated; hcwever, Code level
documentation is necessary and the lack cf explicit requirements
must not lead to its neglect.

Code Level documentaticn, alcng with the sutroutine headings, must
satisfy the need fcr aid in reading the ccde. Its ccntent fcllows
the guidelines fcr Tetailed Ccde Bnalysis in sectiocn 2.1.4.

—— - o - e . o

Stand-alone comments are comment lines aprearing in-line with code,
as opposed toc within higher-level dccumentation previously defined.
All stand-alone ccmments are preceded and fcllowed by cone tlank
line. To reduce the binary size cf systems texts, stand-alcne
comments within racrc definiticns shculd be preceeded and followed
by a blank comment line.

Stand-alone comments descrite the furncticn rerformed by the
subseguent secticn of in-line ccde. The ccmments are comrlete
English sentences with correct runctuaticn, ending with a reriod.
The comments refer tc functicns and data in external terms, rather
than only in octal numbers and tit pcsitions. These comments follow
the general requirements found in secticn Z.Z.

2.5.2 EMBEDDED_CCMMERTS | | -

Emtedded comments are comments in cclumns 3¢-71 of a line assembled
by COMPASS, nct a comment line. The ccmment need not be a complete
sentence and is nct terminated with a pericd. This type cf comment
is never ccntinued cnto another line. If the intended ccrment is
too long to fit c¢cn the single line, it is irserted as a stand-alone
comment preceding the area of ccde tc.which it applies. Care should
be taken not tc cverflow intc cclumn 72.

An embedded comment describes the functicn c¢cf the instruction or
sequence of instructions on which it arrears. (It must be at the
beginning of the seguence.) It dces nct describe the hardware
operation being rerfcrmed, but rather its meaning in the context of
the functicn to te perfcrmed ty the rrcgranme.

NOS-DEV/1926G/s1f =17 -
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With the excepticn cf extremely ccrplex ccde, it should nct be
necessary to put embedded ccrments cn every line. Frequently, it is
advantageous to cmit "okviods" cr redundent comments, since it then
becomes easier fcr the casual reader tc scan the rcutine.

An embedded comment is reguired on each jump instruction, to
identify the conditicn being tested (conditicnal jumrs) cr the
action being taken (uncenditicnal jumps). Cn jump instructions, the
word "JU¥P" is superfluocus, and is nct used. OCn conditional jumps,
the comment must tegin with the wecrd "IF"™ and descrites the
condition on which the Jjump will ke executed. These ccmments follow
the general reguirements fcocurd in Secticn 2.2. :

An embedded comment is required on all rseudc tests (ERRNZ, ERRPL,
etc.). The comment should state'the conditicn for which the test
fails and the word "IF"™ should nct be used.

Examplg - ERENG *-BUFAL CCLE CVERFLOWS BUFFER AREA

2.6 MACRO_LEVEL _LCCUMENTATICN

The heading of any macrc definiticn consists c¢f comment lines giving
a brief description of its functicn, its entry and exit ccnditions,
register or direct cell usace and internal wcrkings. The
infecrmation contained shcoculd te cn a level indicated by the
complexity cf the macro. _The fcllcwing items of data should be
~included (see secticn 2.7.4 fcr the laycut cf these items):

. SPACE line (see secticr 3.6.3)

. Internal ccmment line ¢iving name and title of macro

. One or more lines cf text explaining the purpose and/or
function c¢f the macrc (cpticnal tut desirable).

. Format c¢f macre call

. Entry conditions (list)

. Exit ccrditicns (list)

. Register cr direct cell usage (list)

. Routines called (list)

. Macrcs called (list)

. Two blank lines

Defined formats exist for the list c¢f items in the macrc heading.

A keyword aprears in coclumn 11, fcllcwed Lty text in column 18. The
text is simply a list, rather than ccmrplete sentences. Any list
requiring more than cne line is ccntinued teginning in cclumn 18 (or
beyond) of the next comment line. The fcrrats are shown relcw.

Each list ends with 2 rericd.
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ENTRY
EXIT
USES
CALLS
MACRO

SS 4/26/83

Entry conditicns.
Exit ccnditions.
Register or direct cells destrcyed.
Routines called. -
S ¥Yacrcs called.

2.6.17 ENTRY CONLITICNS (ENTEY)

Entry con

diticns may include the fcllowing items:

Descripticn of macrc parameters that are allowed. Complete
descripticns of macroc rarameters include:

1. valid parameter crticns

2. default values cf parameters

3. register orptimizaticn, if applicable

Registers, direct cells cr memcry lccations that must be
set befcre the macrc is called. Entry conditicns may refer
to the entry documentaticn found in subroutines called by-
the macrc.

Legical status of channels, files, etc.,(i.e. Channels
reserved, files set busy, disk rostioned, files pcsitioned)

-that shculd exist kefcre the macrc is called.

Cnly one
the conte

Exit cond

Only one
contents

NOS-DEV/1

entry condition may be srecified rer line. For FP code,
nts cf the A register =should te described first.

——— e —— - e e A . S S S5 e

itions include the fcllcwing items:

Registers, direct cells cr memcry lccations that may be
used ry subsequent rocutines. Exit conditions may refer to
exit ccnditions in sulrcutires called by the macrc.

Logicel status cof channels, files, etce, (i.es« Channels
reserved, files set tusy, disk pcesitioned, files postioned)
that exist when the cocde generated by the macrc is exited.

Special terrinations c¢f the macrc such as jumps tc error
processcrs cr to any cther rcutines.  The label teing
jumped tc and the ccnditicns that cause the special exit
should e dccumented.

exit condition is listed rer line. For PP code, the
of the 2 register should te descrited first. ’

926G/s1f - 1% -
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* Registers or direct cells used include all registers or direct cells
destroyed (or mcdified) by that macrc crly. Refer tc secticn 2.04.4
for the format of the USES blcck.

e S S o - e i S - . o — o ——————— — . @

Routines called ty a macro inclvde all subrcutines and cverlays that
.are explicitly called. Routines called ty racros withir the macro
definition are nct tc be included. ’ ’ ‘

2.6.5 MACRCS CALIEL (¥ACRCS)

Macres called include all macros that'are exrlicitly called by a
macro definition. ‘ , ~

2.7 DOCUXENTATION EXAMELES

These examples are statements cf the standard and are intended as
further clarificaticn cf the recguired rrccedures.

2.7.1 PROGRAK LEVEL

*x % ~ - LIBECIT - LIBRARY EDITING ERCGERAN.
* . .
* R. E. CRIGINAI. 74/C1/C1.
* E. E. MOPIFIEE. 75/C1/01.
* C. C. MODIFIER. 76/C1/01.
SPACE 4,10
* k% *LIEEDIT* IS R GENERARL PURPCSE FILE EDITING
* FPRCCEAY CRPRBLE CF MCLIFYING AND GENERATING
* LIBRARY FILES.
SERCE 4,10
fallalled COMMANL FORMAT.

.

"SPACE 4,10
* % % DAYFILE MESSAGES. '
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* % k k

BUFL

* K Kk K

SPACE 4,10
ACCCUNT FILE (MESSRCES.

SPRCE 4,10
ERRCR LOG MESSAGES.

SPACE 4,10
CPERATCR MESSACES.

SPARCE 4,10
CCMMCN DECKS.

L]

SEACE 4,10
MACEC DEFINITICKS.

_ ASSEMBIY CONSTANTS.

EQU 10C1B CUTPUT EUFFER LENGTH

SPACE 4,10
GLCEAL STCRAGE.

.
L3

TITLE ERRCR FEOCESSIKNG RCUTIINES.
SPACE 4,30
LEM - IIST ERKCR MESSAGE.

*LEM* ISSUES EERCE MESSAGES TC THE JCB ANL

SYSTEM DAYFILES ANLC TC THE ERRCR LOG.

ENTRY (R) 1 IF SINGLE EIT SECDED EREROR.

2 IF STATUS/CCNIRCL REGISTER
EFECE LIMIT.

Inn
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* (SCRA - SCEA+20) = SCE IMAGE.

* (K1) = MDLRESS CF NEXT LIST ENTRY.
: EXIT (NL) = UEDATEL IIST ECINTER.

: ‘ ERRCR- TO *ERR* IF ERRCR ENCCUNTERED.

- USES  T1, T2, CM - CU+4, FN - FN+i,

* CALLS LXC.

. XREF  COMPARZ. o

* MACRCS MONITOR.

: DEFINE (T2) = FWAR CF MESSACE.

* TIMNING A DELAY IS NEEDED TC AVCID FILLING TEE
* DISK WITH ERRCR LOG MESSAGES.

. LEH SUER ENTEY/EXIT

-

T e

. UJK LEMX RETURN

'2.7.3 SUBRCUTINE IEVEL_ (CP_CCDE)

ACS SPACE 4,25
ACS - ASSEMBLE CEARACTER STRING.

" *ARCS* ASSEMBLES R CHARACTER STRING INTC BUFFER
*CEUF*, FACKEL 10 CHARACTEES FER CM WORD.

EWwa CF CERERCIEF STRING.
IENGTH CF STRINC BUFFER.

ENTRY (B€)
(B7)

EXIT‘ (CBUF - CEUF+2C) = CHAFRCTER STERING.

ERRCR TO *ERE* IF INVALIC CEAEACTER FCUNL.
(¥1) = EWR CF EEFERCEF MESSAGE.

USES X - 0' 1, 6.
A - 1, 6.
B - 6' 70

Xk % o % % %k X O % H % X ¥ X % #
.
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* CRILS MCI.
*
* MACRCS GETCH.
* .
* DEFINE (X0) = CHAFACTEF MASK.
ACS SUER z ENTRY/EXIT

EQ " ACSY RETURN

2.7.4 MACRC_LEVEIL TCCCUMENTATICK

s . S . ot S . i . S . T i S S i S S . oty A

ERROR SFRCE 4,10

* & ERRCR - ERRCR ERCCESSING MACRC.

* .

: ERECE ADDR

* ENTRY *ADDR* = FWAR CF DAYFILE MESSAGE.
- - - -

* EXIT. 1IC *EFER*.

.

_USES X - 1.

PUEGMARC ERROR

ERROR MRCRC A
SX1 A
- EG EFR
ERROR ENTCHM

N
(1)
|
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3.0 CODING
3.1 LINE_LAYOQUTS

3.17.1 COMPASS_QP ATION LINES

The following list ¢f column nunters rerresent the beginning of each
field in a COMPFASS ccding line. (Rn excertion is allowed for macro
definitions in syster texts where srace is critical. Refer to
section 3.6.5.)

Column 1 = Cecntinuvaticn field (ccmma) 1f reguired
Column 2 = Locaticn field

Column 11 = Cperaticn field

Column 18 = Address field

Column 30 = Ccmment field

Column 73-8¢C Reserved

If a field is full or overflcws intc an adjacent field, then two
spaces should separate the fields. For readability, a blcck of
comments can be aligned in a cclumh past cclumn 30. Cclumn 72 of
the comment field should be blank unless a ccntinuation line is
reguired.

3.1.2 COMPASS CCKKENT LINES

The following list of cclumn nunters rerresent the fcrmat cf a
comment line. E full descrirpticn cf where and how tc use comment
lines is found in section 2.

always contains an acsterisk

(see sectich Z.2.3)

generally tlank

contains the text of the comment
reserved

Column 1
Column 2-5
Column 6-10
Column 11-71
Column 72-80C

W ouonou

3.2 PRCGEAM_LAYCLI

The following sections define the cecrpornents of a prcgram in the
order they appear within the rrcgrar. It is nct expected cr
required that every rrogram will ccnsist of all components
described. In this discussicn a "rrcgrarm" is a relocatatle Frogran
unit (from "IDENT"™ tc "END"), an entire atsclute program ¢cr a common
deck. A subroutine is a routine within a rrcorame.
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3¢2+.1 GROUP_1_INSTEUCTIONS

Group 1 instructions appear at the beginning of each prcgram and
contain the identification and envircnment informaticn fcr the
prcgrame. The fcllcwing examrles define the layout of the Group 1
instructions for each type c¢f rrcgrarn.

PSP PRIV FANEY SNG AR A-F it S-S LN S

1 11 .18 - "30 ) ~ (Colunmns)

IDENT XXX,ORIGIN

MACHINE (cpticnal)
- PERIEH ,

‘NOLABEL ' ’ (deadstart routines)
BASE M

LIST (cpticonal)

SST

TITLE XXX - rrcgram descrirticne.
*COMMENT deckname - descrirticne.

CCKMENT CCPYFIGET CCNIRCI [CATA CORPCRATICN, year.
XXX SPARCE 4,10

3.2.1.2 CENTEAL ERCCESSOR_PRCGRAXS

o ICENT XXXXXXX,EWR rrccranm descripticn

ABS (cpticnal)
MACHINE (cptional)
LCC (orptional)
SST - (crticnal)
ENTRY YYYY . {(optional)
SYSCCHE B1°

LIST (crticnal)

TITLE XXXXXXX - rrogram descripticn.
*COMMENT deckname - descripticn.’

CCHMENI COPYREIGHT CCNIRCI EPTA CORPORETICN, year.
XXX SPACE , 10
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1 11 18 - 30 (Columns) g

CTEXT XXXXXXX - commen deck déscripticn.
SFACE 4,10

QUALS IF -DEF ,QUALS
QURL XXXXXXX
QURLS ENTCIF .
BASE B i (B = any legal value)
CCTE - C (cpticnal)’ '
* CCHMMENT COPYRIGHT CCNTRCL DATA CCRPORATICN, year.
XXX . SFACE 4,10

Refer to section 4.4.3 for further informaticn on qualification of
common decks. '

Pregram level dcocumentation consists of cverview, external and
internal documentaticn as descrited in secticn 2.3.

3.2.3 MACRO_DEFINITICNS

The macros are in alrhatetical crder. Ccmmcn decks which define
macros should be included befcore lccal macrc definitions in
alrhabetical orde:.

o ——

Installation symtocls are parameters that may be changed ty a site
when instelling & prrcduct. These symbols may include buffer
lengths, default values, and timing delays. Installaticn symbg%s
are defined in algphatetical crder unless functional ocrder is moTe
meaningful. The installaticn synrtcl definiticn area shculd te
bracketed by internal bracket lines (****),

3.2.5 LOCAL_SYXBCL_DEFINITICNS

Local symbols are parameters that shculd nct be changed by an
installation. These symbols may include ccde generation synmbols
(QUALS, DRBRIS$, etc.) And symlcls used fcr crcss reference curposes.
Local symbcls are defined in alrhatetical crder, unless

functional crder is more meaningful.
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3,2.6 GLORAL MEMCEY LEFINITICNS

This section of the rrogram is used to define memory that is preset
with data. This section may include FETs, tables, and working
storage. Global memcry defirniticns are defined in alphabetical
order unless functional corder is mcre meaningful.

-

i S < S <o it ey S

This section cf the rrogram ccntains the majcr lcgic "and centrol
flcw for the prcgram and internal dccumentation for that flcw (see
section 2.4). A TITIE line with an apprcpriate subtitle rrecedes
the first primary sulroutine.

. S i o T e . S~ — —— — o T T——" o —

This section of the program ccntains the sviroutines which are of
major importance tc the program. They shculd be in alrhabetical
order unless there is a logically asscciated set of subrcutines
which interact tcgether (in which case these subroutines may be
grouped together). EFach subrcutiné contains documentaticn as
described in secticn 2.4, B TITIE line with an apprcpriate subtitle
precedes the first primary sutrcutine.

3.2.9 SECCNDARY SUERCUTINES

This secticn of the rrcgram ccntains sulrcutines of mincr importance
to the program. They should be in alphabetical order unless there
is a logically asscciated set cf sutrcutines which interact togetler
(in which case these subroutines may be grcured together). 1A TITLE
line with an arrrcrriate subtitle rrecedes the first secondary
sutroutine. Each sultroutine contains dccumentation as described in
section 2.4. ‘

Common decks (excert thcose used fcr initialization) are after the
secondary subrcutines. Commcn decks shculd te listed in
alrhabetical order whenever rcssitle. :

—— . ———— - T ———— ———" —- T ——— — T—"

This section of the rrogram contains working storage and ruffer
definitions that are not preset with data. (Refer tc secticn 3.4.5)
Use of EQU cr BSSK¥ is preferred tc BSS since additional ccde is not
added to the binary. ~

3.2.11 INITIALIZATION_CODE

SR i S S e . o o e G . - S S e S —

'Code which may be coverlayed after rrcgram initialization is included
here. . ‘
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3.2.12 PRCCRAM TEFFIKRTICN

All prcgrams end with an "ENL" statenment except commcn decks which
end as follows:

1 11 18 30 ' (colunns)

bmmm e mmmm - g o
BASE  * | (if aprlicable)
COTE * ' (if aprlicatle)

QUALS IF _-DEF,QUBLS a
QUAL *

YYY ECU /EXXXXXX/YYY (unqualified entry point)

QUALS ENCIF .

XXX ENLCX

If "CODE x*" is used at the beginning but "CCDE *" is nct used at the
end of a common deck, 1t must te explicitly documented in the common
deck header.

If the main 1isting title has been changed ty use of an ILDENT or TTL
line, the main title must be restored with a TTL card just tefore
the END line tc rrcvide the ccrrect title cn the symbtolic reference
table.

~

hY

e e S L S m R s R Easss a2 2 2

3.3.7.1 BO_REGISTEE_LUSE

The BO recgister shculd nct te srecified in instructicns‘which test B
registers. The assembler assumes BEC if the requisite number of B
registers is nct srecified.

3.3.1.2 B1_REGISTER_USE
The B1 register must always contain the valve one (1). The "SYSCOM
B1" macro is included in each prcgram tc indicate that B1 will
contain this valte. B1 must Le set to 1 immediately urcn trogram
entry. B1 is then used by CCMERSS in ccnjunction with the R= psuedo
instruction to generate 15 blt 1nstrnctlcn< rather than 3C bit
instructions.. -
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It should te assumed that calls tc external entry points which may
be loaded frem an external scurce destrcy BE1. Therefore, E1 should
be reset to one after these calls.

3.3.1.3 PACK_AND_NCMINAL SHIFT X REGISTEERS

In the Pack and Neminal Shift instructicns, the X register is
specified before the B register, as follcws:

PXi  Xk,B3J

CLXi Xk, B3

X_EEGISIEES

3.3.1.4 UNPACK_AND_NORMALIZE_

In the Unrack and Normalize instructions, the B register is
specified in the crccde field irmediately fcllcocwing the crccde.

UXi,EBEj Xk

RXi,Ej Xk

3.3.2 MULTIELE LCGICAL_TESTS

—— - ik i St . i P, e

When a PP progran tests a value in the A-register for eguality with
several possible values, it may be dcne with a sequence c¢f logical
difference (exclusive "or") crerations, as fcllows:

LMC RA

ZJN XYzZ12 IF TYPE AR
LEC BBTRA - ‘

ZJXN XYZ24 IF TYPE RBE
LEC CC"BB

ZJIN XYZ36 IF TYPE CC
The value being tested is srecified first in the LHMC, ‘

Blternatively, a table look-up ray te mcre efficient.

Shift counts in shift instructicns which are used to test bits, are
coded in one of the fcllowing fcrms:

A-B (first'shift of a wcrd)

A-B-RA+RB+¥ (next shift of the wcrd)
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Where:
A = The desired pcsiticn cf a kit in the werd.
B = The criginal pcsiticn c¢f a bit in the word (tefore any
ShiftS)o . ’ .
ARA,BRB= The A and E rarameters frcm the previous shift of
this wcrd.
M = Modulus value
Note: The mcdulus values (6C fcr CFU and 22BR for FP) may have to
be added to the shift value if the resulting value is not
within the legal limits fc¢r the instruction.
Example:

17« .To shift bit 47 to bit 5¢:
LXi 59-47

2. To shift the result of examrle 1 sc that bit 32 of the criginal
register (befcre any shifts) is in tit 5S of the result:

I1Xi 59-32-88+47 - -

3. To shift the result of examrple 2 sc that bit 58 cf the original
register (befcre any shifts) is in Fit 59 of the result:

O LXi 59-58-5¢+32
Example:
1. To shift bit 2 tc bit 21E:
SHEK 21-2

2. To shift the restlt of examrle 1 sc that bit 5 of the criginal
register (befcre any shift) is in bit 21 of the result: -

SHN 21-5-21+2+22

A mcdulus of 22B is needed in this case tc avoid executing a right
shift (ie. The resultant shift wculd ctherwise be negative.)

. | -
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3.3.4 BOOLEAN MASK_USAGE

The mask created fcr use in rcclean instructions depends ¢n whether
the field c¢f bits tc te extracted is in the left or right hand part
of the word. If the field e¢f n bits is in the left hand part of the
word, use the fcllcwing methcd:

MXi n
BX 3 Xi*Xk (X3j ccntains the extracted field)

If the field of n kits is in the rlght hand part of the wcrd, the
‘following methed is usedry

MXi -n
BX3 -Xi*Xk (Xj ccntains the extracted field)

If the mask is used in more than cne way, the first use determines
how it is defined.

3.3.5 BRELATIVE_ALLEESSING

Relative addressing (such as *+n and *-n, .where n is a numeric
value) should nct ke used excert:

T« In timing delays (where *-1 is the cnly accerptable value).

2. For instructicn modificaticn (where *-1 cr *-2 are the cnly

- acceptable values).

3. In PP code tc reference tytes within a CFU word. The relative
address must te in cne cf the fcllcwing forms:

tag+n
tag+c*S+4n

where:
tag = base address
\ € CM word within the FF buffer

wou

‘n byte within the CM wcrd (C - 4)

3.3.6 JU¥P_ INSTRUCTIICN_USE

A e

Unconditicnal jurps in CPU ccde are coded vsing the EQ instruction
so that the instruction stack is nct voided. When it is necessary
to void the instruction stack the EKJ instruction is used. (The RJ
is the only instruction which vcids the stack on all central
prccessors,. )

PP jump macros MJF, NJP, PJF, UJE, ZJT can Le used tc assemble short
or long jumr as needed; however, these macrcs shculd be avcided when
branching forward since a lcng Zump sequence is always generated if

the jump address has nct yet heen defined cn pass 1 cf the assembly.
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A rlank line is inserted after each tnccnditional Jjump instruction
to indicate a break in the rrcgrar flow. If the unccnditicnal Jjump
occurs at the end cf a subrcutirne, a SPACE 1line or TITLE 1ine may be
used.

A rlank line is also required after an imrlied unconditicnal jump.
The following are examples cf an implied unccnditicnal Jjump.

Example:

A blank line shculd te inserted after macrc calls that treak the
fleocw of execution in a sequence cf ccde. )

*

NZ X1,tagz IF comment
ABCRT TERMINATE
(klank line)

tag2 SA1 B2

-
-

Example:

When code occurs befcfe tﬁe SUBE, there shculd be a tlank line
Letween the code ard the SUEE. \

tag?2 DY ' 0 comment
{(Elenk line)
tag SUEER ENTREY/EXIT
tag1l .
UJN tagX RETURN
tagh BSS 1 ccmment -

When steorage locations for a sutrcutine are defined at the end of
the routine, there sltculd be 2 rlank lines tetween the ccde and the
first data tace.

3.3.7 SUBRCUTINE ENTEY

——— — —— — i ————— - ——

Fach subroutine has cne and cnly cne entry pcint. Excerticns are
allowed as follcws:

If memory limitaticns in a FP rrcgrar make this impractical.

For terminaticn subroutines (such as error rrocesscrs). Each
entry point shouvld be dccumented within the subrcutine.
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PP and CPU subrcutines which are entered via a return jumg ccntain
the following instruction at their entry/exit point:

‘tag SUER - ENTRY/EXIT
UJN tacX RETURN N
or,
tag SUBR - ENIEY/EXIT -

EC tagX RETURN

A subroutine may alsc consist c¢f a block c¢cf code that is entered by
a jump instructicn. In this case, the sulrcutine entry rcints
should be clearly documented using & BSS pseudo-instructicn:

TAG BSS 0 ENTRY

Sutroutines defined with SUER shculd bte used for hangs and error
prccessors so the EJ/RJM for CE/FF ccde leaves a trace cf the
caller, even thcugh return tc the caller is not used. FP's should
write the caller's address and cther pertinent infcrmaticn in the PP
cutrut register cr message tuffer (stace rermitting) befcre issuing
a HNGM monitor functione.

En effort should te rade to avcid the generation of NC-CFs at the
end of a 60-bit word. This may ke dcne Lty arrangement cf ccde so
that each 60-bit werd is corrletely filled with executalle ccde.
This is alsc dcne for instructicns which have an optional "k"
parameter by suprrlying a zerc value fcr "k", thus generating a 30-
bit instructicn instead of a 15-tit instruction. The way to do this
is to append a "+" tc the register in the variable field cf

the instructicn, as cshown belcw:

SAY A1+ (Cenperates 3C-bit instruction)

This indicates that the padding was added fcr optimizaticn purposes
and may be removed as necessary when the ccde is mcdified.

3
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When initializing an X register tc zerc, a

SXi BO+
should blbe uééd if a 30 bit instructicn racks better.
If a 15 bit instruction packs better,

BX1i Xi-Xi

is preferred; but fcr efficiency

SXi BO
MXi 0

2also may be used interchangealtly.

’3.3.9 CLEARING_TFE_XEFKCRY

/

The following ccding seguence is used tc clear 5 ccnsecutive words
of PP memory to zerces:

LDR ZERL
CRL tag

The constant ZERI shcﬁld hot'be assumed tc be at address absolute
Zzerc in memorye. :

3.3.10 INSTRUCTICN MCDIFICATICN

Instruction modification greatly increases the complexity cf code
and is a reliable scurce of rrcgrar errcrs. It is a practice to be
avcided wherever pcssible. The scle justification fcr instruction
modification is cverwhelming srace c¢r time-critical constraint, such
as a crowded PP, an in-stack lccr, c¢r a hardware driver. It is

s particularly impcrtant that cne rcutine rcdifying the ccntents of
another routine te avoided. It is far rreferable to emrlcy a glocbal
variable for comrunications Lketween routines, even at the expense of
some storage.

Where a routine rust mcdify ccde within ancther routine, the
modified code must be documented as an EXIT condition from the first
routine and an ENTEY conditicn tc . the seccnd.

Data locaticns imtedded within a rcutine and referenced ty more than
one routine should be assigned descriptive, gleobal variable symbols
.(this is an excerticn to the standard fcr the naming of data
lccations within a rcutine). This will screwhat decrease the
chances of error arising from their use.
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Instructicns which must be mcdified are tc te followed by a comment
which shows each alternative fcrm under which the instructicn can
take. The follcwing examples shcw the laycut used:

Example:
tag - LDC TRCO SET READ FUNCTICN
* LDC TWTO (WRITE FUNCTICN)
* LDC TFCN (ECSITICN FUNCTION)
tagh EQU *—
Exanmple: B
tagh LDC * RESTORE (T1)
* ; LLC (T1) (CCNTENTS CE T1)

STC T1

The comment in ( ) should descrite the ccnditions under which the
instruction is charged.

In CPU code, care must be taken tc insure that the instruction being
modified is not already in the instructicn stack. Since the only
way to guarantee this fcr all mainframes is to perform an FJ
instructicn, any CEU program that dces ccde modificaticn must have
at least cne RJ instruction lretween the mcdificaticn and the
execution of the ccde. This KJ may te a call to a dummy sukroutine,
or to a "normal" cne; if a call tc a normal subroutine is also being
used to void the instruction stack, the ccmrent on the EJ should
note that fact. 4

PP short jump instructions which must be mcdified are tested for
range errors. The LCC pseudc-cr is tsed and the Jjumr instruction is
actually assembled if the prcgranm size is nct a critical factor.

For example: : i

LTH TAGB
N STH TAGA
TAGRA KIN TAG1 IF TIME NCT EXPIRED
* : UJN TAG2 (CNE CEU CN1Y)
TAGB BSS 0
LCC TAGA
UJdN- TAGZ2 . comment
LGC *0
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When program size is a ccnstraining factcr and the tag tc be
modified is previcusly defined, the ISTCEE Macro defined in COMPMAC
should be used:

ISTCRE CADLE, (INSTIE)

where CADDR is the address cf the ccde tc Le modified,
INSTR is the instruction (or ccde and address field) tc ke stored.

For example:
TAGA ¥JIN TAG1 ’ IF TIME NCT EXFIRED
* UJN TAGZ (CNE CEU CNLY)

ISTCRE TAGR,(UJN TAGZ)

Which generates the following seguence c¢f instructions:

ILDC *x
GRG *-1
Loc TAGER
UJN TAGZ
10C *C

STM  TAGA

When program size is a constraiping factcr and the tag tc be
modified has not yet been defined, the Jumr shculd be assembled as
part of an LDC ipstruction &s fcllcws:

LDC UJNI+TAG2-TAGR
STH TAGA

In this case, the ERENG psuedc instructicn nmust le used tc test for
range errors as fcllcws:

ERRNG 37+daddr-jaddr (comment)
or
ERRNG 37+jaddr-daddr (comment)

(depending cn ﬁhether\the jemrp is a tackward or forward jump
respectively)

Where:
jaddr =address of Jjumr instructicn
daddr =destination address cf Jjumg

- Again, instructicn mcdificaticn shculd be avcided in PP and CPU code
whenever possible. «
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3.3.11 COMMCN_DECK_REGISTER_USAGE
CPU code within commcn decks avcids using registers A0, AES, X0 and

X5 unless absclutely necessary. If these registers must be used,
they should be restored befcre exiting tc the calling rcutine.

" 3.3.12 PP_ADK, IDK, 1IMK, LPK, SEXK_Macrcs_Ucsage

Use of ADK, LDK, LMK, LPK, and SEK macrcs defined in CCMPMAC are
.encouraged, since the actual instruction assembled will be adjusted
toa 0, 1, or 2 tyte instructicr as needed, derending cr the tag
values in the coperand field. If the operand value reduces to zero,
no instruction will ke generated (except fcr LPK). Cperands to
these macros shculd not be numerics cnly (usefulness for tags is
recommended). Eecause of the variability cf the code generated by
these instructicns, this code shculd ncoct te changed ty in-line code
modificaticns. -

e e s sl s e e e s S . S S . S W S S

3.4.1 LITERALS
Literals may be used for read-cnly ccnstants only. Errer message

text should nct be defined as literals, tut rather should be defined
in data statements (rreferably in tatles).

3.4.2 DATA_FORMAIS

Pata is specified in 1ts natural fcrnm (readatle and understandable
by humans) using pcst-radix symicls as required (see secticn
3.6.1). If conversicn considerations make this impossiltle, the
comment field will ccntain the natural ferm cf the data. Cctal
values are not used fcr character data vnless the data carnnot be
specified in any cther way. When the VFIL is used, it cannct
generate mcre than one CM wcrd cf data.

If a data item dces not require an initial value preset at assembly
time, BSS ghould be used to reserve space rather than CCN.

Only one riece cf data is srecified cn a line of code unless a block
of data is being srecified fcr use as a sirgle data item tc te
referenced by a =singleé namee. '

\'
1
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——— i e m e sl s sl

Tables which afe generated with entry ordinals relative tc the base
address of the table, should use the LOC pseudo~-cp as shcwn in the
following examrle:

TECN BRSS 0] table entry
LoC 0
CCX RNM ‘ first entry
CON ACF seccnd entry
COXN VSN last entry
LcC *C . .
TFCNL EQU *~-TFCN takle length (optional)

Where tables are descrited, they are defined so they can ke :
preccessed by the "Locumentation Tatle Cenerator™. A deccrlptlon of
this format is fcund in the external documentation fcr the program

DOCHMENT.

3.8+4 DIRECT CELL_USE
Direct‘cells_are defined using cne c¢f the fcllcwing methcds:
1« A single cell:
XX EQU n descrirticn
2. Fultiple cells
XX EQU n-mn descriﬁticn

[N

3. Contigucus cells:

LoC n
XX BRSS 1 descrirticn
Yy BSE 5 descripticn
zZzZ BSS -1 descripticn

1cC *0
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4, Contiguous direct cells ¢cr cther segvential tag definiticns
without reserving srpace:

BEGIN BSEN n

XX BSSK 1 . descrirticn
YY BSSHN 5 descripticn
ZzZ : BSEX 2 descripticn
END . BSSN : )

The BSSK macrc ics defined ir CCMCMAC and COMPMAC.
Where:
XX, YY, Z2Z the ta& for the cell

n lccation of the cell (cr first cell)
m = lccation cf the last cell

Multiple definiticns of direct cells shculd te avoided.

The first few direct cells in the -FP shculd not be used fcr data
which is critical to debugginge. The deadstart dump process
destroys the contents of these lccations:

TO - T3 and 7774 - 7777

3.4.5 BUFFEE_DEFINITICKS

Large buffers and working stcrage areas shculd be defined using EQU
statements (rather than BSS and ESSZ) tc¢ avecid unneccessary loading
of the buffer areas that dc nct reguire initializaticn. This
aprlies to CPU and PF code.

USE RUFFERS
IBUF ECU x |
OBUF EQU IBUF+IBUFL
RFL= EQU CEUF+OBUFL

Small buffers and working stcrage areas may fe allocated via BSSZ,
if the program requires that the area be zerc on program initiation.

The BSSN macro definped in CCHCMAC and CCHPM¥AC may also te used to
define buffers. N

R e e i s S — G e —— e
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3.5.1 USE_QOF CONLITICN TERMINOLCCY

The following terms are used tc describe the conditicn cf kits used
as flags cr switches. The selected terms cshculd be used
consistently within a rrogranm. ‘

1 0

on off

true false

set clear (recset)
nonzerc . Zerc .
up down

o — — —— — T — — — — — — " S - —— — S oo e W

Fach subroutine (main loop, rrirary sutkrcutine or secondary
subroutine) has a reaningful three cltaracter name which is derived
from the title of the subroutine (see secticn 2.4).

-

Tags used for branch instructicns are cf the form:
XXXn Example: GFN1

Tags on ccde which is added later tc the sutroutine are c¢f the
form:

XXXN.n" Example: GFN1.1

Tags that are inserted between the SUBR ané the tag XXX1 try
corrective code are cf the fcrrm:

XXX0.en Examples: GFNO.1

Tags on storage lccaticns (ccnstants, termpcrary storage and
instruction modification) within a subrcutine are of the fecrnm:

XXXa
Where:
XXX = Subrcutiné name
XXXK = Tag.- preceding an added one -
n = Numbter from 1 te €9 (in ccnsecutive crder Yeginning at
the entry point and ending at the exit pcint)
a = Lletter from A tc Z and AR tc ZZ (in alrhatetical crder

and excluding X)

Tags of the form XXXn, XXXn.n, and XXXa shculd not be referenced
outside of subroutine XXX. :
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If the azbcve rules cannot te fcllcwed due tc tag unavailaltility,
the entire subroutine will have its tags resequenced.

Tags on storage lccations within a subrcutine which must ke
referenced outside of the sutrcutine shculd ke given aprrcrriate
glchbal tags. q

3.5.3 TAGS_CN_DATA

'3.5.3.1 DIRECT CELIS : T
A1l PP direct cells have twc-character names.
The following table defines the rreassigned direct cell_usage:

'Contents Name lccation

Control Pecint RA/100 EA E5
Control Point EL/100 F1 tE
1 CKX 7C
100 - EN - 71
1000 ‘ TH 7z
3 TE .13
CPR address , L CE\ 74
PP input register addrezs 1IA 7t
PP outrut register address CA ) 7€
PP message buffer address MA 77

———— —— — T - o — - o~ — > o—

Names used for assemtly opticns, micrcs and to centrcl ccde
generation are five c¢r more characters lcng.

3.5.3.3 TABLE NAME

ftn

Tags used on tables have the fcrm:
Txxx
Tags used for tatle lengths have the ferm:
TxxxL
Tags used for taltle entry lengths have the fcrm:

TxxxE
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Where:

Xxx = 3 character talle name

3.5.3.4 GLOBAL_MEMCRY LOCATICNS
Names used for glotal memory locaticns (lccations referenced by more

than one subroutine) are four characters lcng. Multiple definitions
for global memory locations shculd ke avcided.

3.5.4 CONSTARTS USED AS_INSTEUCTICNS

Four letter tag names should end in "I" if the tag name is defining
an instructione

For example:

LJINI ECU  0100B . *LJ¥* INSTRUCTION
SENI - EQU 1000B *SHN* INSTRUCTICN

PP instructions are defined as ccnétants in commen deck COMSPINM.
o~

3.5.5 IF/ELSE/ENLCIF_SYMEQLS

Symbols used on IF, ELSE, ENLIF and SKIP rsuedo instructicns may be
system symbols cr local symbcls cof the‘fcrm:‘

o3

where:
a = letter from A to Z

-

Unlabeled, unnumtered IF/ELSE/SKIP/ENCIF sequences should not be
used as they may unexpectedly affect cther sequences. Fcr very
short sequences a linre count may e used, fcr longer seguences
latels are preferred.

3.5.6 NON-LOCAL_KACRC_SYMBOIL:Z

To avoid conflicts with user ccde, ncn-lccal symbols defined within
macros are cf the fcrm:

[ 4!

where:
n = numter from 1 tc 9¢
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3.5.7 LOW_CCRE_LCCATION SYMRBCIS

~

Symhols that are used to define lccations in low core (CME) are of
the form:

xxxL

—— . e S . . W . . o S .

Symtols that are used for defining lccaticns in the contrcl roint
area are cf the fcrm: ' ’

XXXW

3.5.9 MONITCR FUNCTIICN SYMEBCIS

Symbols used for mcnitor functicn recuests are of the form:

XXxHM

Symbols used tc reference.data in hegative field length are of the
form:

XxxN

3.6.1 BASE_AND FCST_RADIX_ USE

The BASE DECIMAL rseudo-or is used ir all CPFU code. The BASE MIXED
pseudo-cop is used in all PP ccde. Fcst Eadix is allcwed fcr data
formats other than octal and decimal; in srecifying timing lcops
where decimal values are more meaningful tc humans; and where
external specificaticns such as BANSI or ccrpcrate standards dictate
the use of a particular formate.

3.6.2 EXTERNAL REFERENCES

The EXT pseudo-or is not used. BAll references tc external nrames use
the form =Xname. In an absclute assembly, references tc lccations
in other overlays use the form =Xnanme.
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3.6.3 SPACE_CARD_FCRMAT

The format cf the SPACE pseudc instructicn is:

tag SPACE 4,n
where:
tag =tatkle, macrec cr sulrcutine name
n =statement count '

The statement count is a multiple ¢f 5 that is greater cr equal to
10. It should be large encugh tc avcid Ireaking dccumentation
across page boundariese.

—— e e S S S T v — —

“Numeric skip counts are disccuraged with 1F, IFC, ELSE, etce.,
because this makes ccde difficult tc read (especially when the
skipped lines are not listed). ENDIF shculd be used instead. An
exception is allcwed for very shcrt seguences and for sSystems texts
where space is critical. CT

Conditional seQuences should be tracketed with labels (refer to
section 3.5.5) which allows them tc te eacily spctted and matched in
listingse.

When either end cf a sequence of conditicnal code cccurs at a break
in the listing (SPACE, TITLE, or tlank lines), the sracing lines
shculd be placed sc that spacing will be ccrrect whether the test is
true or false.  Usually this means mcving the spacing cutside the
conditional code. , \

Example:
EQ . TAG1 CCNTINCE
(hklank line) (cutside ccnditional ccde
<A - IFC EQC,*"SYSTEM"*SCCFPE™* ‘
TAG3 CCNTECL 1TAGA,R REAT CCEMEANT
EQ TAGX RETURN
(blank line)
TAGA BSS 8 CCHMMANL BUFFER
<A ELSE
TAG3 " CONTRCL CCDR READ CCHMMAND ,
EQ TAGX RETURN ~ ‘
- ENDIF ~
abc SPACE 4,10 " (cutside ccnditional ccde)
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Macro definitions shculd include a descrirticn of hew the macro is
called and a descripticn of all fcrmal rarameters. (Refer to
section 2.5.) :

The PURGMAC psuedc instructicn shruld te used to disable any
previous macrc definitions cf the same nanme.

Non-local symkol defin;tions shculd te cf the form .n (see section
3.5.6). .

To avoid terminating multiple macrc definiticns, the ENDM
instruction should be labeled with the macrc namee.

The MACREF macrc (defined in SYSIEXT) may te included within the
macro definition body to provide symbolic reference table listing of
the calls ¢f the macro. :

The SYSTEM XXX,= macro (defined in CICCFK) shculd be used fcr cross
referencing of CTF prcgrams calling FF prcgrams without a standard
interface (Examples: CPUMTE calling 1MA, MAGNET calling 1MT via SPC
call). s ,

The EXECUTE XXX,= racro (defined in CCMEFMAC) should te used for
cross referencing c¢f PP programs calling FF rrograms or cverlays
without a standard interfacee.

When space is criticsal, as in systems texts, the following list of
column numters represent the teginning c¢f each field in a COMPASS
coding line to be used in a macrc definiticn.

Column 2 = lccation field
column 3 = cperation field
column 6 = address field
column 73 = recerved

If a field is full or cverflcws intc an adjacent field,‘then one
space should serarate the fields. If ccrments are required, they
should appear as stand-alone ccnments rather than emkedded comments.

’

3.6.6 DIS PSEULC_INSIRUCTICKN

The DIS pseudo instruction shculd nct be used to generate data since
the syntax cof the instructicn determines the format cf the data.
The DATA psuedo instruction chould be used instead.
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3.7 TESTS _FOR _OVEERELICH

CPU and PP rrograms chould ccntain assemtly checks fcr certain types
of cverflcw ccnditicns. The fcllcwing pcints shculd be ccnsidered
when making the checks.

PP programs and cverlays are generated ty COMPASS in multiples
of 5 FP bytes (1 CHM word). ‘1Therefcre, when reading an overlay
from central memcry to FF memcry, mcre PP bytes may te destroyed
than the actual numbter cf tytes cf FF ccde.

Cverlays lcaded frecm mass stcrage tc FEF memory ccme in
multiplies of 50C PF bytes. At least & bytes of the last PRU
are required tc represent erd cf reccrd which can increase the
size of the cverlay by cne ERU (E0C tytes).

Care should te taken tc instre that the literals bleck has been
defined befcre checking fcr the cverflcw conditicns. Literals
can be flushed by specifying:

USE (name)
UsSg . =*

The OVERFLCW macrc (defined in CCHPMAC) may te used to perform these
checks.

3.7.1 CM_LOADS

211 PP programs include a test fcr the amcunt of cere remzining
after a C¥ load as shown in the fcllcwing example:

- USE CVERFLCHE
XXX BES ] :
ERRNGC  T7772-xxXx FP MEMCEY CVERFLOW

Khere:

xxx =tag for the last lccaticn defined

3.7.2 TABLE_OVERFLCW

If a PP program uses more stcrage than it declares, its length is
checked as shecwn in the fpllcwing eXample:

_ USE CVERFLCW
XXX BSS 0
XXX E ECU XXX+xxxL

ERENG - T777-xxxE FRCGRAM CVERFLOW
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Where:
XXX = tag fcr the last lccaticn defined
- xxxL = length cf undeclared srace
xxxE = end of space used

3.7.3 MASS_STORAGE_LCADS

A test will be included in each PP prcgram which may reside on mass
stcrage. This test will prctect against a lcad which exceeds the
end of memory in the PP causing wrap arcund. The "COVERFLCW"™ macro
is available in CCMPEAC for this creraticn.

3.7.4 OVERLAY_LCADS

Prcgrams calling cverlays shculd test fcr memcry overflcw with the
following test:
ERRNG (lwa+1)-(lcad addr)-len comment

where:
1wa+1 = first byte nct tc be destroyed by the zero level
) overlay
load addr = address where the overlay is loaded
len = length_cf overlay

The length of an overlay is defined to te the number of rytes
destroyed by the overlay during lcading and execution. The overlay
sheculd alsoc contain a test tc insure that it does not exceed its
defined length. The overlay length can te adjusted to a higher or
smaller value as lcng as nocne cf the tests fail. The "CVERFLOW"
macro is available in CCHMPMAC fcr this creration.

The first word of a relccataltle CPU .rrogram should be of the format:
42/0LDECK, 18/ADDR
where:

DECK
ADDR

deck nanme ’
entry address c¢f rrcgrarn

This word is used tc locate the first wcrd address and entry point
of a routine in a CHK duﬁp.

The contents cf B0 must never be used in a library level rcutine
unless it is saved and restcred. AQ is used by FTN as a base
register for formal rarameters in sutroutine linkagese.

N \
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3.9 ROUTINE/SUERCUIINE _COMELEXIIY

In this context, the term "ccmplexity"™ is used in its fcrmal sense:;
that is, a sense of the structural inccherence (entrcpy) cf a
routine. The more ccmplex a rcoutine is, the more liable it is to be
a source of errors, difficult tc imrplement, and wcrse tc mcdify or
correct. There are no hard and fast rules fcr gauging the
complexity of a routine, but it can e =aid in general that the
longer it is, the more decisicns it rakes (tranches), and the more
functions it rerfocrms, the mcre comrlex and unreliable it tends to
be.

In order to reduce ccmplexity, the fcllcwing guidelines are to be
followed whenever rcssible (i.e., nct irpcssible)d.

17« ©Cne routine - one functicn. Each rcutine shculd have one
clearly defined functicn. ¢

2. 10-Tag rule. If there are mcre-than 10 branching lccaticns
within a rcutine, it is most 1likely attempting to rerform
too many functicns (see 1 akcve). It should be ccnsidered a
candidate tc be hrcken vr intc functional units.

3. Code Modificaticn. ¥inimize within routines, avcid between
rcutines. If used tetween rcutines, document thcrcughly.

4., Hidden Variables. T[ata placed in a register with the hore
cf teing used at some later time cften may nct survive to
its destination. Ccnsider global variables for
inter-recutine communicaticn, esrecially when there are one
or more rottines intervening. In any case, all exit

) ccnditicns frem a rcutine must ke dccumented.

+Code for the Future. BAlways ccnsider the implications of
debugging, mcdification, and maintenance; structure code to
make these tasks eacsier.

[%,]
.

o

4.0 MISCELIANECUS

4,1 PROGRAM_NAMING

4.1.1 LENGTH OF_EFRCGEAX_NAME

Perirheral processcr prcgram names are 3 characters longe.

Central Prccesscr prcgram nanes are 4 tc 7 characters longe.

T
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4.1.2 BESERVED XNAXES

The following PP program names are reserved cr presently defined for
use (x means any character legal in a PF prcgram name and n means
any number between 0 - 9):

Uxx ~ Reserved fcr installatiocns
nUx Reserved fcr installaticns
- 9RR-97T9 Reserved fcr syster use
9VA-9Z9 Reserved fcr system use
90A-929 Reserved fcr diagncstics
93A-939 Feserved fcr systénm use

The following names are currently used by NCS:

6xx Callalkle mass stcrage drivers

7Txx Mass storage errcr rrccessing overlays
SAA-SD9 LSC overlays

9ER~-9F9 LIS overlays

9GA-9G9 C26 ‘overlays

Oxx Iocation free overlays

GCx Contrcl4are identificaticn processcrs

O0Px Fack number identificaticn processcrs

0Tx Rutomatic track flaw rrocessors

UxxL PPCOM symtcl - reserved fcr installaticns
UxxM PPCOM symbcl - reserved fcr installaticns .
UxxN PPCCM symbcl - reserved fcr installations
UxxP PEFCOM symlkcl - reserved fcr installaticns
UxxHW PEFCOM symicl - reserved fcr installaticrs

"In general, tags teginning with U shculd nct be used as tags in
NOSTEXT, COCMSXXX decks, etc. ¢cr as macrc names in COMCMAC, COMPNMAC,
etc. These tags should be reserved for installation use.

4.1.3 CCMNMON_DECK_NAMES

Common deck names are seven characters in length and in the
following fcocrm: .

COMxaaa
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where:

aaa = The name cf the rcutine cr a symbolic name if no
rcutine name.

X = Cne c¢f the following commcn deck indicators

= CPU ccde

FP ccde

Subsysterm text symbcls, constants etc.

Display driver ccde

Tables \

Mass stcrage errcr equlvalentc

Data manager-

Transacticn subsyster

Initializaticr

HXD=ARAUODWNWDO
{1 L | | T O T T I |

The following 1ndlcatcrc are recerved fcr SYEPL commen decks: A, E,
u, Z.

4.2 CODE_TRANSMITTAL_RULES

Code which is to be integrated intc a systerm build fcr eventual -
release to the field is identified-and fcrmatted as described in
this section.

4.2.1 GENERAL RUIES

Each external ESE teing answered has a ccrresponding corrective code
identifier (to be described later). Ccrrective code answering other
PSRs is not included in the mcdificaticn under this identifier.
Exceptions are allcwed where required Lty interrelated mcdificaticns
for several PSRs.

Corrections are rlaced in ascending numerical order; i. e., the
corrections are sorted in the sare crder that the lines reing
corrected appear on the program library. If a gingle mcdification
changes several decks, then the ccrrecticns are also scrted in the
order that the decks aprear c¢n the prcgrarm library.

Corrections modifying lines with rreviously modified sequence = '
numbers include the line numter c¢f the nearest preceding criginal
line in parenthesis in the ccmments field cf the mcdify directive.

4e2.2 MODSET FCRMAI

NOS-DEV/1926G/s1£ - 5C -



NOS COMPASS - 4L/26/83

IS G-F ¥ PN ¥ 4 PR35 1

Separate modset name lists are maintained fcr NOS 1 (R5.5) amd NOS 2
(R6.0)e Prccesses fcr naming mcdsets are identical, excert for
multiple deck mcdsets (NS1xxx and NSZxxx), dccumentaticn mcdsets
(DCK1xxx and DCKZ¥xx), and release feature mcdsets (FN1xxx and
FN2xxx). A modset named 1CE4 in NCS 1, fcr example, has nc
relatlonshlp to mcdset 1CD4 in NCSZ.

You should not sign up for a mcdset name untili after ccde has been
generated and tested, and derending cn the size cf the mcdset, even
after code review has taken rlace. This allcws other analysts
submitting code to get the next available mcdset name. Ycu should
not request modset names for mcdsets not tc te included in the
current series of builds; you shculd not request feature modset
names for a future release until feature ccde for the current
release is complete. If you sign ur for a mcdset name and don't use
it, notify Code Control so that the modset name can be used by
someone else.

The modset name ccnsists of three tc five elrhanumeric characters
which are extracted from the deck name fcllcwed by a 1 to 3 digit
sequence number. The modset name c¢cannct exceed 7 characters.

1. For common decks that begin with "CCM" use the last fcur
characters of the name (example - CEACU is a modset inp deck
COMCHKRC) .

2. For PP programs use the three character rrogram name (example -
CP¥2 is a modset in deck CEF¥).

3. All other decks use the first five characters of the deck name;
if the deck name is less than six characters use the entire deck
name (example - LIBED2 is a mcdset in deck LIBEDIT).

4., Modificaticns which invclve multiple decks are given the modset
name:
NS1xxx if KCS 1,
NSZxxx if RCS zZ.

Example - NS1001 is a multirle deck mcdset in NOS 1.
NS2CC1 is a multiple deck mcdset in NOS 2.

5. Modificaticns which cnly ccrrect dccumentation within a deck are
cathered tcgether for each ccrrective ccde release and given the
modset name:

DCOK1xxx if NCS
DCKZ2xxx  if NCS

N -

Example - DCK1006 is a NCS 1 mcdcsete.
_DOK2GOG is a KCS Z mcdset.
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This does not include lines c¢f ccde which have dccumentation
changes in thenme.

6. If a modset is adding a new feature, the feature mocdset name for
each deck mcdified is okbtained from NCS Code Control.

7. Upon release c¢f the system, a “ccmrcsite"™ modset is generated
from all feature ccde which is tc te released.

~

———— —— ———— — — ] S 2. oty i S A . i s

When a modset is ccrrecting a previous mcdset, cone alphabetic
character (starting with A) will ke arrended to the seguence
number. Whenever a modset ccrrecticr letter of "B"™ or atove is
reqguired, the comments header of the mcdset must indicate which
previous modset is being corrected.

b.2.2.3 OVERFLOW

Whenever a modset identifier using the atcve conventions exceeds
seven characters, truncete thte last character(s) of the deck name to
reduce the identifier tco seven characters.

4.2.2.4 MCDSET_EXAMPLE

-

The follovwing format is used fcr ccrrective code mcdsets:

1 11 18 30 (column numkers)
tmm————— S o ————————— +

ident :

*IDENT ident ipitials. yy/mm/dd.

*/ * ook systenm.

*/ * %k PSR nuntere.

*/ kKX REQUIEES - mcdset.

*/ * ok okox % PRCBLE¥ - rrctlem description.
*/ (continuation of rrctlem descrirption).
*x/

*/ SOLUTICN - scluticn descripticn.

*/

*/ * % %ok ok RESUBMITTAL - yy/rm/dd.

*/ Reascn fcr resutmittal.

*DECK decknare
*I,seguence number
*D,sequence nunber

*D,modname.sequence number (nearest original =eg. nce.)
*EDIT decknane \ (if ccmmon deck)
*/ END CF MCDSET.

thn

N
|
¢
i
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Where:

ident = Modset name.

initials = Initials cf the analyst(s) who wrcte and/or
tested the ccde. Example - ARBC. (cne
analyst) ABC/ALDT. (two analysts)

Yyy/mm/dd = Date of last mcdset change.

system . = Name of system in which the modset will be
released. (ie - NCS 1 0S. Cr NOS 2 0S.)

PSR numker = This line must always be present. If mcre

‘ than one FSR is answered, list the PSR

"numhers cn serarate lines. If nc ESR is
invclved, use the thrase: NC PSE.

modset = The FECUIRES lines must always le present.

If mcre than one mcdset is required (direct

, or indirect dependency), list the mcdsets on

; serarate lines. If no dependency is
' ‘invelved, use the rhrase: NCNE.

Since mods to mcds in the same release are not allowed fcr PSR code
(physically dependent code must be in the same modset), the REQUIRES
shculd specify mcdsets with locgical c¢r srace derendencies. MNodsets
previcusly released in a standard system usually should not be ‘
included. For initial transmittal cf feature code, REQUIRES - NONE
shculd be used. Fcr feature rerair ccde, the RECUIRES shculd
specify those modsets going intc the same tuild that are derpendent
on each other.

The problem descrirtion should describe the rrcblem teing fixed by
the modset and the impact the rrcbler has cn the user. The solution
description shculd describe how the rrotlem was fixed. External
interface changes caused by the installaticn of the modset should
also be documented. The prchklem/scluticn description may te
combined into cne raragraph tc avecid redundancy.

The *READPL directive is not used.

n
[#Y]
[
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All interactions between prcgrams (CFU and FF) and the system use
systém—supplied racrcs, linkage labels cr ccmmon decks. In PP
precgrans the systen defined direct cells are only used as defined by
the system. (see section 3.5.3.1)

4.3.2 PARAMETER_VALIDATION

Each parameter rassed betyeen,prcg;gns_iillibe validated cr
prccessed in a way that protects the prcgran from uncontrclled
actions caused by unexrected values.

b.3.3 MENCRY ACCES

ftn

PP programs which access the field length cf a job will insure that
no combination of rarameters, errcrs, etc. will cause access to an
address outside cf that field length. Eddresses should te validated
prior to using them for a C¥ read cr write tc avoid referencing
areas of memory cutside of the ccntrcl pcints field length.

A FF program accessing the field length c¢f a contrcl rcint should
insure the relative address does nct exceed :77777R.

be3.4 SECURITY

Prcgrams that perfcrm privileged functicns rust insure that the
requester of the iyncticn has teen g¢iven rermission bty the system to
use the function. " This alsc aprlies to the use of special device
drivers, which cculd be called accidentally cr maliciously by
unauthorized users. Where cecmmcn decks are available to check
security or privileges, they shculd te used rather than lccally
written code.

4.3.5 RESERVATICNS AND_INTEEICCKS
Reservaticns and interlocks are cnly used as defined by the system
and are released as scon as rossible. Ncn-essential ccde is not
executed while a reservation cr interlock is in effect.
In cases where a reservation rezect could cccur, the prcgram will:
1. Control the rate of reservation reFissue.
2. Detect and respond tc error conditicns.

3. Protect against storage move lcckurg.

~
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Programs which use reservaticns and interlccks will insure that the
conditions are releacsed no matter what rrcgram path is taken.

When multiple interlccks are reguired, all rrograms in the crerating
system must reguest the interlocks in the same order. When a reject
occurs when attempting to ottain such interlccks, all reservations
held must be released and the entire seqguence of interlccking must
begin again. '

Care must be taken tc not issue dayfile messages, load cverlays, or
pause with non-dedicated channel(s) reserved.

A PP program must not have a disk channel reserved when it attemrts
to do an STEM or AFAY monitcr functicn. If necessary, a ENDMS
should be performed to ensure this.

e e T e o B e . e e . - — . — — - —— . . ——. . S 42t ot

Instructicns which are included tc ccmpensate for hardware
deficiencies are documented with a trief description or
identification cf the deficiencye.

4.3.7 NEW_FUNCIICN/ICH_CCRE IDENIIFIERS

—_——

New tags in P?COM, usé cf previcusly reserved fields in CHF and CPR,
new PP function numbers, new mcnitcr functicn numbers, etc. must be
signed up focr via the DSC (Desig¢n Surpecrt Cffice).

4.3.8 DECK_INTERCEFENDENCIES

Reware of deck interdeprendencies which ray reguire additicnal
code/modsets, such as FPPCOM and CCMSXXX changes affecting DSDI, DIS
changes that shotld also be made in XIS, and COMCXXX/CO¥DXXX/COMPXXX/
COMSYXX/CCKTXXX, etc. changes causing CRLLCEU/CARLLDIS/CARLIFEU/
CALLSYS/CARILTAR, etc. to not assemble without lots of errcrse.

4,4 MOCDULARRITY

i e e s S S . e

PP Programs use cverlays whenever rocssiltle tc improve the long range
performance of the system. Cverlays are used for any seldcm
executed ccde such as error handling and seldom used features.

Ay

NOS-DEV/1926G/s1f - 5% -




NCS COMPASS L/26/83

4.4.2 HELPER_PP

in

Helrper PPs are nct used unless nc cther methcd exists. The
availability of FPs when needed shculd te considered, since the use
of helper PP's may lead tc deadlccks if nc EP's are availatle.

b.4,3 COMMCN_DECKS

B common deck containing executaltle ccde ccnsists of one cr more
subroutines {as defined in secticns 3.2.6 and 3.2.7) and any
associated data stcrage areas. The purpcse c¢f common decks is to
increase efficiency in writing ccde, insvre vniformity c¢f ccde and
decrease debugging time. Ccmmecn decks ccntain optimized ccde and
external interfaces that are generalized tc facilitate their use in
future proograms. These decks shculd te used in preference to local
code whenever pcssitble. :

Common Decks which ccntain c¢nly macrcs are nct gualified. "S" type
common decks are not guealified ky the QURL pseudo-cp within the
common deck. If an "S™ tyre commcn deck is gualified externally,
the gualifier is the three character name cf the routine. Fcr
example: C

CC¥Saaa (where aaa is the gualifier)

4.5 DAYFILE MESSAGES

Dayfile messages issued to the user cr system Dayfile begin with a
blank character and end with a rericd. Tayfile messages shculd not
exceed 5C characters. Abbreviaticns shculd te avoided when rpossible
in dayfile messagecs.

Informative messages should te issued tc the user dayfile cnly
(ortion 3 on the MESSAGE macrc cr the CECN crption on the call to
DFM). YFessages that indicate that the jcb will abort are the only
informative user messages that shculd alsc te issued tc the Systenm
DPayfile. Special system prcgrans (MCLVAL, ISF, Subsystems, FF or
Queue Utilities, etc.) are excerticnes and may issue informative
messages to the System Dayfile when necessarye.
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4.6 UNHANGAELE CHANNEL CCDE

To avoid channel hangs, bit 2**E is set cn scme PP channel

instructicns. This should cnly ke used wher undesirable side
affects will not result and where it is pcssible toc take ccrrective
action. (For examrle: disccnnecting an inactive channel will not
result in undesiratle effects.) Bit 2**E shculd not be used when

unpredictable results may occur. Eit 2**5 is not used with channel
15. -

Example: ) _
' IJE tag1,CH IF CHANNEL DISCONNECTED
DCN CH+4C DISCCNNECT CHANNEL
. RJN ERP FRCCESS ERRCR
tag? . ‘

4.7 SPECIAL_ENTRY EOQOINTS

Special entry points defined by NCS include:

BRARG= Inhitit argument grccessing

CLBE= Command line tuffer’

DKP= ~Allow srpecial system rrocessing

LDR= " Loader processing

MFL= Minimum field length / .
RFL= Rurning field length

SDM= Surrress dayfile message

SSJ= Srecial system Jjct

SSM¥= Secure system memcry

VAL= Validation prcgranm

To insure proper lcading ané executicn cf special entry pcint
prcgrams, special entry points must te declared after ncrral entry
points.

EXARMPLE:

IDENT  FHA
ABS -
ENTRY RBC
ENTRY XYz
ENTRY RFI=
ENTRY SSJ=
SYSCOH B 1

-
*

L 2
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4.8 SCRATCE FILE_KAKES

Prcgrams requiring temporary scratch files will use the names
Z2Z7222GQ - ZZZZ72G% as names fcr scratch files. Programs which
require more than these 10 scratch file names must resolve the
reqgquired file names with Systems Lesign. Svuch scratch files must
always be returned at prcgranm terminaticne. '
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Standard 1ndustry abbreviaticns and rrogramming ‘language names may
be used even thcugh they are not included in the fcllowing arpendix.

A.1 GENERAL_ABBREVIATIONS

-~

BML

binery maintenance lcg
teginning of infcrmaticn
ccmmon library tabkle
central memory

central memory extensicn
Common memory manager
central memory recsident
ccmpare/move unit
ccntrcl point -
ccntrecl point area address
central processing unit
carriage return
-cartridge stcrage unit
centrecl word

device access tatle
device interlcck tatle

~extended core stcrage

extended semi ccnductcr memcry
executing Jjor tatle

~executing Jjob talle crdinal

extended memory

end of file

end cf informaticn

end cf line

end of record

end of strean

entry point directcry
eguiprent status talbkle.
family ordinal talkle

end of text

fvll duplex

file enviroment tatle
field length

field length fcr exterded nremcry
first level PFU

file name table

file status talkle

first word address

half duplex

identifier or identificaticn
input/output '

jcb ccntrol EkEleck

jck sequence name

large core memcry extended
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LFN lcgical file nane
LWA last word address
MID machine identificaticn
MMF multi-mainfrane
MRT machine recovery tatle
MS mass storage
MSA mass storage adaptcr
MST -~ mass storage table
MST mass storage transpcrt (dc nct use abbrev1at10n where
ccnfusion with Mass Qtorage Table may result)
MT magnetic tape
MUX mtltiplexer -
~ NFL negative fielé lencgth
PF rerranent file
PFC rermanent file catalcg
PFN vermanent file name
PLD peripheral litrary directcry
PF reripheral prccesscr :
PPU first-level rerirheral prccessor; only on CYBER 176
(alsc known as FLEE) \
PRU physical reccrd unit
PST prcgram status table
QFT gretved file table
RA reference address
RAE reference address fcr extended memory
ECL . resident central litrary
RPL resident perirgheral library
RES rctating mass stcrage
SCP system contrel rpeint
SCR status and contrcl register

SECPED single error ccrrecticn, dculle errcr detection
SURCP sukcontrol pcint

TRT track reservaticn tatle

TTY teletype

UCcP user control rcint

UEM unified extended memcry fcr &X5
UDT . unit descripter tatle

UJIN user Job name

VSN vclume serial number

A}

A.2 NETWCEK hOST PECDUCTS_AEEBREVIATICNS

e A e E - ———

RBH arplication tlock header

ABL arplication tlock limit

ABRN arrlication tlcck numter -
. ABT arrlication klcck tyre

ARCK blcck acknowledged

ACN arrlication ccnnecticn numkier

ACT arrplication character tyre

ADR address informaticn
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ALN arprlication 1ist numter

CLA ccmrunications line adapter ~
IBUD input block undeliverabdble

IvT interactive virtual terminal
LCF lccal configuraticn file

LOP local operatcer

NAK block not ackncwledged

NCF network configuration file
NDL network definiticn language
NFE nc format effectcrs

NCP netwerk coperatcr _

NPU network processing unit

PFC primary functicn code

SFC seccendary functicn ccde

SH supervisory nmessage _

SHEP SULervisory message FICCESSCL
TA - text area o .
“TLC text length characters

TLEEX maximum length cf data message block text
TNRME terminal name

A.3 ACRCNYNMS

AIP ‘Application Interface Prcgran

BIC - Eatchio .
CDCS CYBER Database Ccntrcl System
CR¥ Cyter Record Manager \
FSE- Full Screen Editcr -
IAF Interactive Facility
LCN Lcesely Courled Ketwerk
MAG Magnet
MRP Matrix Array FErccesscr
MCS Message Contrcl Systenm
MSF Mase Stcrage Facility .
MSS Mass Storage Subcsysten
NAM Network REccess Methcecd
KOS Netwerk Creratinc System
, NVFE Network Validaticn Facility
-~ RBF Remcte Ratch Facility
RDF Remcte Diagnecstic Facility
RHF Remcte Hecst Facility
SHF Screen Management Facility _
SSF Sccre Staticn Facility ‘
STH Stipulater
TAF Transaction Facility
TIP Terminal Interface FPrcgrarn
TVF - Terminal Verificaticn Facility
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APPENDIX B_- ERRBCE_MESSAGE _GUILELIIRNES

The following general princirles are to te chserved in designing
future errcr messages for NCS. Existing messages shculd te improved
as opportunities arise. These guidelines will be formalized in a
later Usability TCesign DPirecticn Document.

1« The purrose cf an error message is tc inform the user how to
correct a rrckler.

Discussion: It helps tc view error messages as crompts: not
“this is what you did wrcng® tut "this is how to dc it right."
Messages shculd te phrased pcsitively. The words "ILLEGAL®™,
"INVALID", and "SYNTAX"™ are srecifically not permitted in NCS
messages. Of ccurse, there are cther weys to rhrase vnhelpful,
negative messages; but these three vwcrds are singled cut for
extinction fcr bteing so freqguently seen in the company of
usability cffenders.

2. A single mescsage shculd diagricse a single error.

Discussion: Fcr example, if the meaning of message is "more
than seven characters or leading non-alrhabetic character or
null identifier" it should ke three messages. Usually, the code
must make three separate tests, sc it is easy to be rrecise. An
exception is when a2 commcn deck returns an errcr status which
could have resulted from several different conditions.

3. BAn error message is friendly if it is tusiness-like and
informative.

' Discussion: Cute, funny, or flirpant messages are to be
avoided, as they seldom diacncse accurately and always wear
guickly. Yessages should te directed at the process and not the
Eersons

L., Messages must e writtéen plainly, using terms already kncwn to
the user. -

Discussion: JMessages shculd use terms which are either
self-defining cr natural tc the rrccess. All words shculd te
part of the external user interface, like "file name”™ instead of
"LFN" (unless IFN is an external parameter).

5. Messages must te written in English.

Discussion: Mescages shculd fcllcow normal rules for English
grammar and punctuation, althcugh "ridein English"™ -- the
cmission of selected sulbiects, verbs or cbjects in the interest
of brevity where the meaning is clear - is acceptable. Messages
cshculd not be written in octal, c¢r in cther forms of scientific
notation. Ncte that the asterisk is nct an English punctuator.
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Messages should ke self-contained.

Discussion: If you need tc tell a stery, tell the whcle story.
Avoid references, as they are difficult to keep up-tc-date and
are often nc mcre helpful then a gccd cne-line message wculd be.

Error messages stould pcint directly tc the source of the

‘trouble.

Discussion: Fcr example, "FILE NOT FCUNL" is better put as

""FILE XYZ NOT FOUND", “EXPEECTIING CO¥MR €K EERICD RFTEE ‘'ABC'" is

much clearer than "SYNTAX EERCR". 1In general, the technique of
echecing back part of the user input as rpart of the message is
better than the use c¢f internal nrames cr parameter keywcrds
which'the user may not recognize. ‘

Interactive error messages shculd arrear as socn as pcssible
after an errcr is committed.

Discussicon: Fach interactive inrut shculd be completely and
fully validated as soon as it is received. In nc event should a
user be led dcwn the garden rath to enter a long series c¢f input
only tc be advised that it is all wrcng because the first part
Wwas WIrong.’ :

No messages at all shéuld aprear for trivial, correctable errors
- nor should they be errcres..

Discussion: Errcrs such as missing cr redundant terminators
shoulé not be errors at all. If a reasonable assumpticn can be
made as to the intent of an input, it shculd be acted upon as
though it were "valid"™. Nc errcr diagncstic shculd te produced
for these cases. If it is nct perfectly clear what assumption
was made, the assumpticn was proltarly nct reasonable tc tegin
with.

An error message must clearly signal that an errcr has cccurred.

Discussion: An errcr message must nct te phrased in such a way
as to be confused with a merely infcrmative message. Also, a
message shculd indicate the gravity and extent of the error, as
when an errcr in a list inhitits prccessing cf the remainder of
the list.
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COMEAND shculd be used instead cf CCNTECI STATEMENT cr CCNTROL

CARD. :

INCORRECT shculd te used rather than ILLEGAL or
to Appendix B item 1).

, o/ . _
USER should te used instead cf ARCCCUNT.

USER NAME shculd be used instead cf USER NUMBER
NUMBER.

EXTENDED MEM¥CRY should bte used rather than ECS.
MONITOR REQUEST =hculd re ucsed rather than RA+1

EST ORDINARL cr LDEVICE shculd be used instead of
or EQUIPMENT. /

English variatles such as file name rather than

INVALID (refer

cr ACCCUNT

CAII.

EQUIPMENT NUMBER

filenam should

be used to remcve the shcrthand notaticn of using variable names

that are the same length as the maximum entrye.

Documentation, messages, etc. shculd avcid the use cf sexist

language (he, §he, him, her, etc.).
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