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This Desicgn Objactivefcovor the set of. prOJects required

to design and imnienent a Suftuware Uriters Language {SWLY
and dovelop and previde Sraining in the lunguagL and its
use. Thp’projOgts will produce a language specificationa

a conpilor having the canetility to cenerate code for three
dlSulﬂLu target nachinesa and nodlrlrationa to a PASCAL
conpiler for the (DC LOOOD to permit it to process a
compatible subset of the SUL language. '

,‘The modlfled PASCAL compiler will be called ISUL fdr'
~Interim SUL and will be scrapped as soon as the SUL
v'compller becomes operaticnal.

- The training mdterial and courses will be deVeloped and
made available to CﬂLI fcr contlnued offerlng-

2.0 REFERENCES
7785l : Plannihg‘References'
1. "Concepts and Organizational Plans for the Joint
- Design and Implementation Control of an Integrated
, - Family of Computer Systems™. a controlled distribu-
S - . tion confidential report to the NCR-CDC Steerlng
o ' ~Committees Revision dated August L. 1973. :

Be Software wrlter s Language Task Group F1na1 Report
: dated April 16, 19?3-,

3. IPL Requ1rﬁments and Goalsa a document in
preparatlon-

4. Memo: R. M. Price to Distribution. dated
November Y. 1973a SubJect' Implementatlon
Languages. ‘

8. Softuware Englneerlng Technical Strategya Draft
A Undated by R. E. HMorris.

2.2 Interdependent D0 and DR Documents
1. IPL Operating System3 to be produced.

2. Software Englneerlng System1 to be produced.
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2.3  Technical Rcferencmr

L. The Prucrumnlnq Lanouage PASCAL {Rcv1sed
RGyOPt}1 M MLPCh

2.4 Standards

2.4.1 NCR/CDC Standards for IPL3 to be'devélopéd.v_
These stancards are expected to meet the '
“intent of the following CDC Standards:

1. CDC-STD 1.50.00%+ Harduare and Software
Product Support. Manual Standards. :

2. CDC-STD 1.55.001- Product Support Manual
' Format and Style Gulde-

"2l Industry Standards

-

~']..' American HationaltStandard‘Code,for

~Informaition Interchangeas X3«4-1953.
3.0 0BJECTIVES |
3.1  Functional Objectzves

1. fTo design and’ develop a language and compller{s}v
-~ which will meet the need of software development -
. projects for the NCR/CDC Integrated Product Llne-

‘2. To develop courses and materials to train exper-
: ienced high level language progranpers and .
‘experlenced assembly level language programmersk
in the SYL language and its use.  This includes
training in programming methods. ' ' L

3. The software to be.developed using SUL includes
Operating Systema Compilers and Utility programs
but does not include appllcatlons programs-

Y. The language and compxlers w111 be focused to
~support the IPL development program. To the extent
that this objective is not compromiseds the
language and compilers will also accommodate
current preduct software of either NCR or (CDC.
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The compilers will operate in the Software:
Engineering SyJLem environnent.

Capability to ccnerate cede for the CYBER- ?D
based Softuare Englneerlng System from a subset
of the SUWUL language is requ1red at the earliest
possible tlmm-

The SWL definition will be based on the PASCAL
language and compiler as runnlng on the ¢dC-L000
in dJuly 1873. .

Performance Objectives

The compilation speed objective will be to process
no less than 1009 source lines per minute on a
CYBER ?D/?3 or equivalent processor-

tables for cocmpilation of an

In a v1rtua1 memory environ-
ment- the compiler will take advantage of the VM
mechanism to fit in available memory. UWhen available
memory is less than the object limita compilation
speed will decrease in a non-linear fashion.

(Uhvalil pt ogitari and.

Relicbility of the compiler will be such that six months '
"after release in heavy usea no source language construct
- will be able to cause the compiler to abort..
“same point in timea the expected rate of discovery of

By that-
-unique errors in generated code due to incorrect
operation of the compiler will be less than one in.
scurce statements.

Compatibility Objectivés

" The languagé must be similar to PASCAL. but changes

reguired to accommodate IPL architecture or to
improve the language as a development tool are to
be preferred over compatibility with PASCAL..

IBP% i
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Attachnent A:

In licu of a Proiect Authorization- tie following summary of costs
is sucmitied. Individual projects will submit PA's and approval
for each PA will be done at the time of submls<1on..

This cost summary covers projects uhlch have been underuay since
early 1973 through projects which w1ll extend to approx1mate1y

1978.
Project No. | Activity o  : ?;.   000
R3%SLY ISUL Development {Incl. Drcv10us effort €A} 352
" -+~ SWL Training Dezvelopment R {A} 113
_ SWL Development S B ’
L5015C0 : Compiler Design . » L SR {AY 110 -
B Front End v PR i3z
P0/01 Code Generator . ' DR . oo
P2-P4 Code Generator B o428
- SES Code Generator -~ 105
SUL Product Test - o o .. &85
. Total . R 1%

The estimates mar&ed {A} are based on prOJect plans and are =
within the tolerance of project planning technlques. The remainder
of the estimates are based on anticipated project sizing but have
not had detailed work/time estimates made. These should be taken
‘as & 20% estimates. v v o : :
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Attachment B:

Tha fal

lowing 11 pages extracted from the SUL Work Statement
show the docurients to be preduced by each of the prujects.
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£ m'”' TARD WRITE LANGU: (<" L)
gﬁR“C““- This staterment is intented to provide overall direction for
tite progects requived o provide a Softuare Writers Lan*uuye facility

for the Go"otopmeut of the Iti:n. e statement alco prov1ue° ior trﬁlnln

in

the lanr-uaese and the Facilities and use of SWhL.

SCOFIE: Two Adistinet efforts are envisioned. One is to make modifications

to

the FALOAL compiler currently available and running on the CDC CYBER 70,

This

is retlferred to ns ISWL in this statement. The second is the work -

required to produce a SWL uyf em to meet the 5 to 10 Jnar‘necdu of the

IPL developmont and support.  'This is referred to as 8WL in this statement.

AlY

hough these efforts ere seeu as distinct, they are closely related

-and must be closely coordinated.

For purposes of description, the efforts are divided into three projects.

ASSUMPIICHS: The assumpbions on which this statement is.based are:

9.

The IPL Software ngincering sttem'(SES) will provide the IPL
syctem environwment wnich will be used for the development of the
IPL software. Initially, this env1roument will be avallable on
CYBER 70 and will rely on KRCHOS for a software base

A simulated IPL interrface (hardware and/or software) will first be
provided on CYBiR 70 to allow SWL source code compilation and

CYBER 70 like object code execution. As the SES evolves in later
phases, wheu true IVL object code is gencrated, this interface

will be preserved for the simulation, emulation or actual cxecution
on IPL system hardware IPL object programs.

SES will embody a consistent cet of development tools for the design
implencntation and checkout of IPL system software. This includes
the following: ' : : .

a) Text Editing:  An interactive text editineg capability to allow
the creation, formatting, editing, and output generation of
II'L docunmentation. :

b) Source Code Pinintenance: 'The ability to create, maintain and
control gour~e program files with imbedded documentation from
interactive terninale.

c) Debupngin: Adds:  An interactive cannblllty to symbolically

- debug program and data elements without specially imbedded
source lanruage statenents.  This abllLty Wlll ‘be available
for both interinm and final SWL.

PETETE - DRAFT
=i s , :
Ll fL;L:LJL:LJL U;LEJ o : . B U
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d) Simulation: Initial simulation of the IPL environment on
CYiiiskk /O will e nrovided. actual CHU simmlabion will be
4p30VL\C later ond will miintain. the interface to the IYL
CIl"L" ament. '

e) SES Support Utilities: A series of utility routines necessary
far cuvport of SU05 facilibties will be developed. This includes
thinpgs sucn as small conversion projsrams, file utilities,
format utilities, reporting prograns, ctc. o

2. The structure of the SWL compiler will be as shown in Figure 1.
3. ISWL will be a compatible subsct of SWL. :

4, o ISWL will be achieved by modification of the PASCAL compiler now
Tunning on the CYBER 70. ISVL will not be coumpatible with PASCAL
due to changes in the language required to accommodate the needs
of ITL. Of these, the change from display code to ASCII chqracter
set and‘collatin? sequence is fundamental. .

5. The only Juutlf] atlon for ISVWL is as an interim faciliity to SVWL
I and therefore effort should be put into SWL rather than additional
-enbellluhment of "ISWL. o

6. Tnls,plan is intended to meet the needs of the IPL development as
its major thrust. The language and SWL compiler design will provide
for code generators to be built for the Century II, CYBER 70 and

- MP17 couwputers. The design will also provide for oomnllers to be
1mplemenbed on Century II and CIB&R 70 by cross complllng.

7. The language definitiocn for SWL will be under the strict control
of ASL regardlecs of who implements a compiler to process that
“language.

CORGAHTIZATTIQN:  The responsibility for direction of the activities under

“this stutement is assigned to the ASL-Western Laboratory. This state-

ment allocates the work into projects and assigns project management
esponsibility at that level.

- To provide a machanicm for congideration of sugpested changes to the
SVWL lanpuage definition and assure control of the language, a SWL
Control Board is os*abllﬂhed by thic statement. This board will accept
suggestionas for changes to the SWL when accompanied by justification
Judged adequate by the bourd. These supgiestions will be considered

NG DRAFT
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and approved or rejected boeeed on their merit and Jjustification.  The
adrnan of the UL Control PBeard is 1. . Blrod. The nembers are

Je M. Smith and J. UL Herner of HCR and R. 4. Yeterson, C. W. Scuwarcs
and L. DD, fere of CIMJ. Tha board will meet as required to COHulUOP
propoced -chuses, but in any case once every three wmontnsg

The struchure of the projects in this statement is shown in TFigure 2
and. assigrnment ol project responsibilities is shown in the matrix of
Figure 3. '
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COUINTRATIVMNG . Certain elenmenty
not ayvallable
in an plan are

is required on the

of

~-(, -

and

called out here ag
follewing:

A~

Level of AZCII support provided by SLS

(a3 R4

SES facilities and their avall"bwlnty

a natter

this plan are dependent upon facty
Thase represent potential

deinyinn cr viaok factors
of record. Regolution

Definition of the
SES linker/loader
- IPL character-set
PO-P4 machine and

text input to the IPL llnkcr/loader
interfaces

gspecification e
operating system spec¢ifications

. Necessity, degree of operatln system support, and flavor
of. BWL support, for: S '

reentrant code L
location-indEpendent code
‘coroutine linke geq
recursive linkages
‘asynchronous proceéses _

“interlocking of shared obaectu
machine brcakouto
different file-accessing methods

different data types (e. g., d901ma1)

Compile-time operatlonal requlremnnt), including configuration

- ranges

Obgect time operatlon requirements, and degree(s) of
-optimizational rcquired.

N@METNMM@WWW:

The management of the projects described in thigs
Work Statement will be based on the documents, process and standards

‘described in the docurment "Software Development Guidelines", CDC

#60418500 and standards referenced therein.
are: '

(EDIERG FRITE

The specific requirements

DRALT
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1. Design docunments: The following th] shows the design documcntu
Cwhicll must be produced bJ the }L'oae ts ‘

oo o famer e e e = = ve o —

| . ' : 1‘@\ 0.

- © Documosnt Type T T i /T“t Iy_ﬁ rare
Yrojeet suthorization - . L Al B| C C C D A
Design Objectives I B .C C D
Design Flan , v : ’ Bl C C C D A
Freliminary External Reference Spec. ‘ .

- Build-To Ixternal Reference Spec. _. . B| C .C D |
Goneral Design Specification. B| C " C C D {.
bBecign Requirements . et v e Bl . C D A
Implenentation Plan_. - . A U'BY C D A

Muternal Reference pOle101t10n - 1 B C C D A
Internal HMaintenance Specification B - C - i)

Test Specification ... ... .o oo A
5 Key: L : s -

A means the document applles only to that proaoct
‘B means the document is a consolidation of several proaect
. docuuments .

" C means the document is a<secti0n to be consolidated uner
another project document

D means the document will be required when changes of
sufficient magnitude are to be made and rev1 yions to
~existing documents w111 be required. :
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2. DIyternal Docunentsation: ‘The following table chows the extevrnal

et P

documents which must be nroduced by the projecta.

Ty e
Docunent Lype Ho. 1 floae o .
: ’ JOMT Sl .
General Information lionua . *
‘Reference lanual v R R A
Trainine Guide S : A
Installabtion Handboolk :

Training Class lMaterials . ... ... A1 A
Diagnoctic iHandbooit

Internal laintenance Spec.

Instant . - o T ..
User Guide R U U P LA

W o

*This inecludes projects 2, 2-1 ”thfough 2=7.

3. Management Checkpoints:  The following table shows the checkpoints
required of each project. ’ :

, Froject
Checkpoint; No. 1 | lio. &* | io. 9
Project Initiation : . - . .. X X X
Project Objectives . .. .. .. ... . X
- Product Decign . . e D X
Implementation Plan __. _ .. ... X X X
Product RRelease _. . . . .. .. .. X X X

*This includes projects 2, 2-1 through 2-6.

4, Technical checkpoint The following table shows the checkpoints
at which reviews will be conducted of each proaect by a
Technical Review board.

o . rrojecl

Checkpoint : Ho. 1 ilo. 2% | Ho. %
Completion of GVWL Lanhuage Deflnltlon pe b
Completion of BI-LRS : L X
Completion of Imp. Plan - : . X X X
Completion of ERS | e e s X

~ Completion of TEET Spec. _ X

Completion of 'rng. Clags Material |  x

2-2 through 2-6. [Ur rr ?
.]
S : JUL\L 1o
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5. - Managenent Reports: The following table shows the reports

required of each project.

Project
) .3

nenort No. 1 Ho. & ilo. ;)

e
»

Weelktly Highlight . - X
HOutulJ Frogress Containing-
Narrﬂtlve status ___. ‘ .
Ililestone analysis o _
PERT update . e e R
Problem list . ... .. . ... . i :
~ Manpower analysis ... .. .. ... . .
Critical Item Reporbt .. .__. ...
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~Attachmént C:

The applicable standards from CDC Standard Checklist are referenced
in Section 2.4 and the standards checklist is attached.
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o | » r | R ' Validation/Certificetion :!eedoJ \
| ' CDC STAND:RDS CHECKLIST - . U Reve € .- TR o Waiver Approved Previously : .
S s e e T e o RN
. o ....i: o :';' o RE LT - Ccrmliance Planned ‘ \\\\\
‘ * The standard comtains select able opt.ians* e hrplicable \
Cziozery = COOES ' o | | I | | \
CL-STD 1.10.0C3 Centrol Data Subset of ASCII (Rev. C) o
51 73 L-1062 Ccde for Infortation Interchange x| x
25T ¥3.6-13 Perforated Tepe Cede fo‘r Information Interchange
AT #3.26-16563 Hcllerith Pu§ched.CardlCode
TIFS PUQ‘I Ccie for Infcrmetion Inicrchqnge
FIS K37 Izplemerntaticn of the Code for Information Irmercbange ard Related }ndia Stgndands
FIFS F2 U Hollerith Punched Card Code
S 31 * Sutsets of the Standard Cole for Information Interchange
10 RELE-I9T3 » 6‘ znd 7-EBit Ccded Character Sets for Information Processing Initerchange
120 1745-1567 # Guide fer thne Dﬂfinition.of L-Bit Character Scbs Derived from the ISO 7—B1t Coded
Character Set for Information Processing Interchange
130 R1£79-1G79 " Represcrteticn of the 7-Bit Ceded Character Set on 12-Row Pw.ched Cards -
I35 B2T21-1971 _ Represcntat on of the €-Bit Petterns of the Coded Character Set on 12-Row T _’\mched C<.rds
15 £2022-1973 Code Extension Techniques for Use With the IS0 7-Bit Coded Character Seb
IR 61973  7-Zit Irput/Cubput Coded Character Set |
oAl -1C 7 * Fules .fcr the Pefiniticn of L-—Blt. Sets Derived frdm the ECMA 7-Eit Ccded Character Set
LA 17-:6€3 Crezhic Perresentation cf the Control Char cters of the ECVA 7-Bit Coded Character Set
o - fer ‘.L nformation Interchange : o :
TCHA 25-1570 Rerresentziicn cf the 8-Bit Coxbinetiens on 12-Row Punched C.;.rds i
CECA 35-1571  Extension of the 7-Bit Coded Character Set . ’ . ‘ ‘
. ¢ . o .




Validation/Certificotien Eoead ) \

CDG STASDARDS CHECKLIST S Revo.C - 7. Halver Approvee Previously ‘
. : — R Jan.'l‘,.?{}; _ - Yaiver Reguired S \ :

} ) ; . oL . : . _ 71 ¢ a.ne N
*The st\_rdard contains selectable op‘t:.ons : . ' T Applicadble : \

P

Ne}
t.n

Ceztercrr — TITHTRICAL -u.r (Contimaed) - ' o
Coo-57D 1.20.221 Cemputer Grourndinz Theory Design Guide Handbook : ' .
C>C-C7D 1.30.C22 - EXT Performence Requirements and Test Methods (Reve 4)

CIC-57D 1.30.023 Digital Cozputer System Grournding (LRov. A)

o8t 1.3C.C24 Analog Compuler Systems Grourding (Propoced — nob released)

CCC-8TD 1.2C.C25 - BT Suppression and Certificatica (Rev. A) , ' o : ' l

, ‘ - . | S
Coternry — TCCUMENTATION v , . \ A /<

CLo-STD 1.01.C04 Easdware Product Configurater (Rev. A) ' , , ’ |
£IC-87D 1.01.007 Ecuipment Configuration Identificetion and Comtrol (Rev. E)
I£-57D 1.01.C03 Eguipment Decumentation Requirements (Rev. B)

7C-S7D 1.190.010 Terzinelogy for Refercncing Americon Naticnal Standards (Rev. A) - ‘ . o |

Cro-57D 1.10.012 Vocatulary for Inforration Processing (Rev. A) S
T3-G7D 1.41.101  Grophic Syutols for Electrical and Electrenic Diagrems (Rev. A) .

Z0-STD 1.41.102 Reference Dozignaiions for Electrical ard Electronic Parts ard Equipment (Rev. B)

CIC-STD 1.L1.14L rephie Symrols for Logic Diegrams (Rev. B)

CIC-57D 1.5C.C01 Froduct Support Momuals (Rev. B) % st }
CZ6-5TD 1.£0.0G3 -~ Flowchart Sywhols and Usage (Rev. A)
CIC-5iD 1.83.002 - Sofiware Development Documentation (Rev. A) < «
S C0C-SID 1.83.003  Icternel Haiatencncc Spacification (...v. 4) v
: X X.
CIZ-CTD 1.23.0C0 L Extornal Refercence Specificaticn (Fev. A) . S < | |
. . ), Z '
07— 158551700 Merecirenit Bandrock : : " : ' | |




