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The Automated Manufacturing Re-
search F a c i l i t y (APIRF) being implemented
a t the National Bureau of Standards
(NBS) invo lves the developaent of a
ro f tvare system integrat ing the various
information procerrinq, communications
and data storage functions required i n a
t o t a l l y automated manufacturing environ -
ment. The project contains a f i v e year
sot tvare development e f f o r t by more than
thirty research s t a f f organ i ra t lo ru l ly
part i t ioned i n t o u n p units working
concurrently on d i f fe ren t parts o f the
syotem and supplemented by s o f t m r e
acquirad through ptocur ement or
contractual e f fo r t . A# the f a c i l i t y
i a implementrd i n arodular blocks, new
roftwarc developutent willk undertaken
as research i n t e factory autamation
technology continues.

In such a research environment, a
system i s needed f o r maintaining
document8tion f o r the aoftware l i f e
cyc le f o r the fo l lowing purposrr: (1)
tracking progress o f indivi‘dual module
development, (2) allowing f o r the
ava i l ab i l i t y o f up-to-date information
on module descr ipt ion t o other members
o f the p ro jec t who need t o inter face t o
a given module, (3 ) developing a cross
re ference of module and data element
relat ionships, (4) providing a
documentation format tha t includes
opec i f i c report ing requitementr t o upper
l e v e l managesent, and ( S I generat ing
working l e v e l documentation that u n be
easi ly mod i f i ed and serve 8s an up-to-
date reference f o r anyone with in terost
in the pro jec t or special subpro)ect.

This paper describes the structure
o f a software system that i s functioning
i n a research environment and s a t i s f i e s
the fol lowing design constraints: (11
provide min imum addi t ional e f f o r t on the
part , o f the systrm developers, and (2)
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r e f l e c t the structured thinking o f the
developer during t h e rof tware l i f e
cycle.

l The key t o such a management system
i s the ear ly documentation o f the system
modules i d e n t i f i e d through a
decompclsftion o f a l l functions f rom t h e
integrated myatem down t o the lowest
l e v e l subroutines. Each component
module o f the rystem has a group of
seven documents t o t rack it through the
l i f e cycle. The decomposition prov ides
each developer v i th an understanding o f
wbere b is module f i t s i n t o the o v e r a l l
system and permits module documentation
t o be produced tha t can ba l imi ted t o
j us t a few pages. The documenter i s
encour8ged t o enter in format ion as it
b8comer known so tha t the system always
r e f l e c t s the l a t e s t status o f the re-
sear cb e f for t.

The automated system i o being
dweloped as an on- line i n t e r a c t i v e
menu-driven ayr tem t h a t al lows the
developer t o enter in format ion about h i s
modules. The f i n a l system version will
be capable o f t h e fol lowing functions:
(1) fu l l - screen edit ing, (2) menu d t i v e n
in te r f ace between t h e user and t h e
system, ( 3 ) cross retercncing between
module and data elements, ( 4 ) generation
of reperts, (5) generat ion o f work
schedules, (6) monitoring o f system
milert tnes, (I)chesking f o r approp.iatc
information, and (81 managing a data
element dictionary.

Baekataund
The National Bureau o f Standards

was given a Congressional i n i t i a t i v e i n
October 1980 t o b u i l d an Automated
Manufacturing Research F a c i l i t y (AIPZP)
where issues involving the batch shop
manufacturing environment could be
studied (Simpson, 1982) . The two major
foca l points wer-e t o be (1) t h e
establishment of guidelines fo r i n te r -
face Standards between t h e var ious
system modules i n a manufacturing system
and ( 2 ) the ex tens ion o f the
dimensional t r a c e a b i l i t y ( “ D e t e r m i n i s t i c
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upan the premire that an accut.t*
monitoring of the manufacturing PrOCeSS
can replace or reduce the need f o r
inspecting the product.

The research pro jec t involves the
t f f o r t o f approximately 70 wrrons
working on various aspects o f automation
technology which must be integrated
together as a defined f a c i l i t y
implementation. The researchers come
from a variety o f diaciplincs - computer
science, e l e c t rical enqineering,
mechanical engineering, industr ia l
engineering, etc. - and are applying
technology t o a wide range of
manuf actur ing areas l t ump les of
systems include hardware in ten r i ve
sensory in te rac t i ve robot control
systems, network cormnunication, amart
machine tools, v is ion systems, etc.
software intensive systems include data
base management systems r network
protocols, computer aided process
planning, computer - rided4e~ign r manu-
factur ing planning and control systems,
scheduling, process monitoring and
a r t i f i c i a l in te l l igence r graphics, and
simulation. Because of the vide rrnqe
of appl icat ionr, many languages will be

LISP, C, var ie t ies o f assembly
languages, and special purpose languages
such as APT, S m 8 m I S , etc.; i n
addi t ion many computers will be used
varyfng in s ize from microcornputerr t o
minicomputer8 and special purpose
computers such as control lers, data base
machiner and AI/graphics machines.

The p ro jec t will support and draw
upon both un ivers i ty and i n d u s t r i a l
e f f o r t s tha t will e i t h e r develop or
furnish software t o be included i n the
research f a c i l i t y . Tha AMRP will
u?.timat@ly nerve a s a t tqtbed r ~ s e a t c ’ i
f o r NBS, industry, and un ivers i t ies t o
work together on solving the c r i t i c a l
manufacturing problem sta ted above.
Hence even though the environment i s
research in i t s nature, it vas
recognized that a strong software
management program was essent ia l t o t h e
software developnent e f f o r t and tha t a t
t h e heart of such a program would be an
e f fec t i ve documentation structure.
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used such PORTRAN, PASCAL, WRTB,

Softvare documentation i s cer ta in ly
not a new problem and much e f f o r t has
been spent on defining ntandard types o f
documentation (PIPS Pub 38) . Eovever
the emphasis has invar iab ly been placed
on management information systems or
l a r g e scale weapons systems that will be
used i n a production environment. nuch
has been written on the ways i n which
documentation f o r production systems
should be prepared, con t ro l led and
maintained (Neuman, 19821. A major
d i f ference between the research and the

typical production development e f f o r t i s
i n the resources a l l o c a t e d t o
documentation. A good p r o j e c t manager
will include i n h is budget funds f o r
documentation as v e l 1 as an allocation
for s t a f f t ime required f o r
document. tion of hi s milestone
commitments. The major documentation
empbasi8 i n research e f f o r t s i s io t h e
area of publishing technical papers on
t h e resu l ts and usage o f the systa.

The research environment of the
ZVlRP p r o j e c t may be considered t o be the
major .constraint af fect ing the software
management e f fo r ta . -In order t o
funct ion ef fec t i ve ly , the following
goals must b. achieved: (1)
additional e f f o r t on the part of the
system developers t h a t would delay the
research results must be minimized, (2)
the structured thinking o f the developer
during the software l i f e cyc le should be
ref lected, (3) useful information about
t h e developant o f p a r t i c u l a r module
must be communicated t o the s t a f f
without overwhelming them w i t h paper or
meetings, and ( 0 a l e v e l o f
documentation must be provided that can
sa t i s f y a multitude o f readers who a r e
interested i n various aspects or views
o f the pro ject .

The second issue above 2 t h e
soitwar. l i f e cyc le - i s a d i f f i c u l t
concept t o i n s t i t u t e in a reaearch
environment. The functional
requirements for systems very o f ten do
not or ig ina te with the end user (or
eponsor) but a r e ten ta t i ve goals f o r the
software developer and a r e subject t o
change as the design i s implemented.
Requirements a re of ten dr iven by the
design decisions and demonstration mile -
atoneo.

Since the s t a f f i s research
oriented r it i s of ten the case that the
programmer does not have a l o t o f
experience i n generating code f o r a
par t icu lar app l i ca t ion and must spend
t ime ‘rapid prototyping. t o gain
experience with various programming
technique8 t o b e t t e r understand the
problem being undertaken. Even i f
structured design and coding practices
are followed, there i s a r e a l concern on
the part o f the designer t h a t he must
spend h is t ime documenting. stages in
developaent t h a t could be completely
changed.

The key t o a useful documentation
system i s the e a r l y i d e n t i f i c a t i o n o f
the components o f the system from t h e
major subsystems down through the lowest
l e v e l subroutines. An example o f such a
decomposition f o r the AMRF i s g iven i n
Table 1. This decomposition a l l ows each
developer t o understand where h i s module
f i t s i n t o the o v e r a l l system and permits
module documentation t o be produced t h a t



can often be limitqd t o 1-t 8 tew
pager. The documenter i a encouraged t o
record information aa it kcorea Lawn
ao that the documentation dam k a e
alwaya reflect. the l a t e a t a t a t w of the
reaearch ef for t .

The purpoae o f the document8tion
v a r i e r with the l e v e l of the 8ya tu . A t
the top leve l , d O C ~ 8 1 m t 8 t i O n reprerents
a formal deacript ion o f the e f f o r t t o bo
undertaken, the r e a o u r ~ . 8 requirod, tbe
ove ra l l deaign architecture, the
acceptance t e a t procedures and the
manner in which the system i a t o be
conatructed. Thia documentation abould
be completed aa aoon 8. p a i b l e aa it
rcpreaenta a 'contract between the
developer and the auperviaor of th8
pr oje c t 'a goal.. The top lwel
documentation ahould not cburpe
r i gn i i i un t l y during the l i f e cycle.
This information can aecve 81) the h a i r
f o r developing reporta that willk made
avai lab le f o r people outride the ptoject
who have an i n t e r e a t i n the e f fo r t . The
lower l e v e l s of the ryatem ahould a la0
be documented, but not neceaaarily aa
quickly or 8a cap le te l y aince the
deaign o f the actual implementation my
vary greatly 8a iaaight i a gained i n t o
the project.

In a-rjl, the top love1 oi docu-
mentation in a reaearch project i m
important f o r in terna l comun iu t ion aad
f o r inter face r e q u i r u e n t a apoc i f iu -
t i o n r h e t w e e n module. developed by di f -
fe ren t group.. In addition, the &cu-
menta are uaed i n the review procars
t o a i d i n the %alk-through'.

The documenta deacribad in t h i a
aection whin completed will give a
history o f the e n t i r e project. Each
document baa a atandard format t h a t i a
meant go be uaed aa a guideline for
pr a y r i n g tbe n e c e r u r y inforutlor.. It
i 8 important tha t a l l ayatam developma
follow the aame guideline in order t o
enaure t h a t the groper information i a
recorded and that it i a i n 8 fora that
i s convenient f o r r e t r i e v a l by all
project s taf f.

k c h l e v e l o f decolpoaition o f the
ayrtem haa a complete l i f e cycle o f i t a
own, which, i a l inked i n t o the life-
cycle documentation a t the next highor
leve l . The deaign phaae a t one l e v e l
dr iver the functional requirementa phase
o f the next lover level.

The t e n document. normally required
i n a aoftware development p r o j e c t have
been reduced t o aevenr

1.

2.

3.

4.

?unction81 O.guLrementS Document

mia document i n i i i a t e a . tbe
aof tvrre developaent effort, and
includea the deacrlpt ion of the
following information: require-
menta definition, system descrip -
tion, data requirements, i n t e r f ace
apecif ications and reaour ce
requirementa. Thia document a la0
ident i f ie r t he next l e v e l of
modulea i n the decompoaition ao
th8t the next se t o f docurmenta can
ba identified. T h i a document muat
bo prepared a8 conpletely ar
paasible fo r the higheat l e v e l
ayater before my addit ional
development e f f o r t a are undertaken.
It aervea aa the baaic agreement
between m e r and the auperviaor o r
project leader and delineate8 t h e
Mgnitude o f the e f t o r t .
Information not avai lable a t t h e
boginning of the project can be
furniahed a t an a9re.d upon l a t e r
a t e .

Byatem 0.velogcrent Plan

Thia document thou8 t h e
t e a u l t r o f the aof tvare planning
function. It includea a
description o f a l l hardware and
ao f tva re reaourcea, their est imated
coat and expected dater of usage.
The l i f e - cyc le checkl iat i a a lso
produced t o ahov the ten ta t i ve
review dater for each fequircd
document or module.

Nodule Deaign Spocification Document

Thir document apec i f ie r i n
d e t a i l hw the module i s t o be
implemented. It include8 a
deacript ion o f the contro l logic,
in te r face apecif icat ionr, internal
atorage layout, data bare require -
aentr and formats f o r the input/
odtpLt functions. A descriptron
o f the meaaagea, both prompts and
error deacript ion tha t a r e
generated by the ayrtua i s alao
included.

D8t8 Baa. Reqoi rement Document

Thia document describer the
l o g i c a l layout o f the data elementr
t o be managed by the aystem. The
information ahould include the re -
la t ionsh ip bbtveen the d a t a
elements, and the format o f each
element. The physical atructure of
the data bare i a 8180 defined.
Procedurea f o r backing-up and
res to r i ng the data bare a r c
apeci f ied. (The data baae manager



5.

6.

7.

can help i n preparing thir
rection. 1 M Y mupporting
application rof tuare t h a t murt k
interfaced t o the data bare MMgC
ment aystto rhould be rpecified.

Test Plan

The plan fo r tert ing the
module ir described by the

ten ta t i ve dates for arrying out 8
tes t , (2) resource8 required, (3)
module cagabi l i t ie r t o k teated,
and (4) rtep-by- rtep procedure. fo r
carrying out the teat.. The t e a t
data should be descr ikd in terms
of i t a content and physical
locat ion. Tbe ex-cted output
rcsu l t r must a l r o be rpecified.

folloving information: (1)

Developant 3outnal

Thir docurpent i s ured t o f i a t
the history of events that have
occurred i n implementing the
ryatem. This include. problems r
8UCCCb8CSr 8 O l U t i O n 8 t o problem,
t e a t re ru l t s , etc.

Syrtem Library Document

T h i m l a r t document o f the
development atage include8 a l l tbe
information roquired t o run and
maintain the r o f tware. The
operating environment need. t o be
iden t i f i ed i n term8 of hardware
requfrementa and support ro f tuare.
A de ta i l ed ident i f ica t ion o f a11
f i l e s containing program informa-
t i o n needs t o be specified.

An Automated Documentation Syrtem
(ADS) i s being developed 88 an
in terac t ive menu-d+iven ayr ten t o
assist the developer i n the preparatlon
of system documentation. The objective8
o f the aystem are as f o l l o w : (1) Pro -
vide an automated ryrtem f o r genor8ting
documentation f o r the ro f tware deve lop
ment l i f e cycle, (2) Provide table8 of
ry r tem informat ion t h a t are useful i n
coordinating the relationship arong
ryrtem e n t i t i e r , (3) Provide tracking of
the progreos o f the softvare project,
and (4) Provide each member of the
sof tvare p ro jec t with 8 mean8 o f
obtaining up-to-date inforaation on the
descr ip t ion o f those ryrtoms being im-
plemented by other member8 of the
pro ject .

The Automated Documentation System
will be used t o handle t h e automatic
recording o f working - level information
t h a t a system developer generates during
the l i f e c y c l e software developent .
The user vi11 enter in format ion as it
becomes known t o him i n t o any o f the

reven document -type t i l e r menttonea
ear l ier . 1910 AD8 must be capable of
tracking the e n t i t i e s a8 they are
entered, determining i f they are already
avai lable 81 part o f the ayrtem data
baser and a l r o note f o r the new e n t i t i e r
that future documents a r e required. For
example i f t h e ryr tem h a r ' 3 modules, a
document needs t o be generated fo r each
module.

The fo l lw ing l i s t ir the
function81 requirement8 t o ba conridered
fo r the firrt implementation of ADS:

(1) Document. will be r to red in Standard
A08 Document Pormut (SAD?), 8llaring
changer and additions t o the document.
(SNIP 18 defined a8 the RUblOIP output
print f i l e form8t which i a l e f t and
right jus t i f ied . ) The documents may be
created from a terminal keyboard v i th
prompting and f u l l screen Zormatting,
from e x i r t i n g f i l e r in SAD?, or from
exi r t ing f i l e r or p a z t r o f f i l e s i n
other format..

(2) Inputing/editing of ADS t e a t data
will be done wing ful l rcreen
capabi l i t ies including forms, protected
f ie lds, and forms paging. I D S rhould
allw document8 t o be conpletod on other
rystems such a8 word procerr ing or t e x t
ed i t o r8 and then t o be logged in to ADS
a f t e r procesring by the ? o r u t t e r and
Parser modules. Documents should be
logged out f o r edi t ing by ADS or other
t e x t editors 'and made unavailable t o
other users except i n a read only mode.
When t h e author chooses, the docment i s
formated, parred, and logged back into
the ryrtem.

(3) A l l f i e l d values fo r any document
rhould be avai lable f o r r e t r i e v a l pur-
pore.. When appropriate, f i e l d values
rhould be checked f o r val id i ty and
logica1 con8i8tency.
(4) There rhould be a s y r t r command
rtructure which allows mnemonics o r menu
se lec t ion o f syrtem or rubsystem,
document type, or ADS functions such &a
ed i t , input, print, etc. Var iable BELP
level. contro l led by the user or by a
user p ro f i l e rhould load the nser
through tbe use o f the oysten.

(5) The system rhould maintain an index
o f a l l ayr tem and subryrtem
documentation f i l e s with the status o f
each. All requitad rubaystcm
documentation f i l e s should be i n i t i a t e d
automatically when the rubrpstem i s
f i r s t mentioned i n a higher l e v e l
?unctional Requirements DOCr rP rn t (m).
All data f i e l d values already known t o
ADS rhould be automat ica l ly f i l l e d i n
f o r these documents.

(6) Provide f o r the genera t ion o f r e -
por ta using any combination o f f i e l d s



frem any document.

(7) The ayaten ahould allow mult iple
users t o use the system a t the name
time, but not a l low more than one user
t o update the same document a t the aaae
time.

The f i r a t veraion o f the rgs te r h.8
been implemented on the AMRF reaearch
computer. A descript ion o f the use
of this version i s givenbel- 8nd l
sample terminal aesaion uaing ADS on
the V U i n shown i n f i r e a 1, 2. 8nd

displayed t o rompt the user fo r 8n ADS
commrnd or t o r data required before
rocerring of the aelected document

&gina. After processing of the document
begins, a I->'prompts the uaer f o r t e x t
data t o be input f o r tbe docunent.
Underlined t e x t dat8 i n the umple
sesaion are response. t o these prompt.
and are terminated by carriage returns.
Re8pon8.8 t o some prompts without
underlined t e x t are carriage return8
only.

The f i r s t part o f one continued ADS
terminal aession on the rerearch
computer i o shown i n f igure 1. The user
executes the Automated Documentation
fyst:m (ADS) by enter ing the command

ADS . An ADS sign on message followed
by the main command menu i a then dia -
played.

The 'XPR' command 88 ahown i n the
ADS command menu toggles the expert
mode w i t c h t o provide abbreviated
displaya. When an ADS aesaion i m
completed by enter ing the 'EX' (or
'EX IT ' ) command, the l a s t ae t t ing of
t h i s witch i a stored i n the ADS uaer
p r o f i l e which i s automatically created
and maintained f o r each uner. If ADS i s
e x i t e d with thin .witch met t u the
exper t or abbreviated mode, the .
exper t mode vi11 be aet f o r the next ADS
aession. If an i l l a g a l or blank
command ir entered. a11 comand
choices are displayed even though the
exper t mode i s aet. The expert mode waa
aelected i n the sample session. f igure
1, by en te r ing 'XPR' i n response t o the
command prompt.

3. ?or t h e sample 8.68 ronr a '-==>' i a

The 'I*or input menu option f a
used t o input new data t o an ex ia t i ng
document or t o c rea te 8 new document.
I f 8 carr iage return only i s entered f o r
tbe system name and document type
prompts, a l i s t o f the current system

displayed. A f t e r the system name and
document type i s selected, a prolapt i s
displayed f o r each data f i e l d of the
selected document. S ing le or mult iple
l ines o f t e x t may be entered for each
prompt. The input opt ion VIS melected by
enter ing 'I'i n response t o the conmand
prompt i n f i g u r e 1. A f t e r the input

names and document types i a

option vam selected, ADS Prompted ' f o r
the System Name Code fo r which 8
document i s t o be processed. The user
entered a carr iage re turn only t o g e t a
l i s t o f systems f o r which document
processing had been previously star ted.
ADS waa aelected by enter ing 'ADS' a8 a
grompt reaponre.

The ADS terminal seasion i a
continued i n f i gu re 2. A carr iage return
only rerponae t o the Document type code
prorapt l i s t e d a l l the document types and
t h e i r codes. The Functional Requirement8
Document waa 8elect.d by enter ing '?RD'.
Tbe actual t e x t of tbe document begins
a f t e r the dashed l i n e i n f i g u r e 2. Each
'->' prompt8 the user' f o r data t o be
included i n the document. The underlined
reaponsea t o t h e I->' prompts a r e
terminated by carriage returna.

Zext &U may be entered
d i rec t l y f o r each '->' prompt. A
carr iage re tu rn or four other ADS
aubcommandr m y r l a o be entered
inspa! of t e x t data i n response t o
8 => prompt. These four subcommanda
8re 'EDIT', 'PIND', 'EXIT', and 'HELP'.

The 'EDXT' rubcommand invokes the
EDT t e x t ed i to r which may be used
t o input new data i n t o t h e ADS document.
When prompted f o r the e d i t f i l e name,
prrasing RETUB# without enter ing a f i l e
n8me will u u a e ADS t o create a
temporary e d i t f i l e t o be uaed as input
data. When EDT i s ex i ted , the contents
o f e d i t f i l e i s inserted i n to the ADS
document r and the '->I prompt f o r
the next document s e c t i o n i s
displayed.

The 'EDIT' subcommand may also be
uaed t o inse r t an ex i s t i ng f i l e i n t o
the ADS document by entering an
ax i r t i r t g f i l e name wheh prdmpLed. After
editing of the f i l e i s completed, an
'EXIT' command t o EDT will i n s e r t the
j u a t edited f i l e i n t o the ADS document
8nd prompt f o r the next document
section. Thia ADS f e a t u r e i s i l l u s t r a t e d
a t a r t i n g near the end o f Figure 2 and
continued i n f igure 3. A response of
'EDIT' t o the '- >I prompt and the f i l e
name response t o the '==->' Prompt
invoked the EDT e d i t o r so t h a t f i l e
[WeNGER.ADS]DESCRFT.DAT could be ed i ted
using EDT and then i n s e r t e d i n t o the ADS
document. The EDT command 'TYPE WEOLE',
f i gu re 3 # l i s t e d the f i l e , and the fir8t
'EXIT' e x i t e d EDT so t h a t the f i l e was
inse r t ed i n t o the document. The recond
'EXIT' e x i t e d the ADS e d i t mode so that
a new ADS comaand could be entered.

The 'FIND' rubcommand prompt8 f o r a
document sect ion number. Tho sec t ion
number t o be found may be any e x i s t i n g
section number e i t h e r ahead or behind
the current posi t ion. A f t e r . t he
requested sec t ion i s found, data may be



typed i n fo r t h a t sect ion or tDT MY be
invoked t o fnacrt a f i l e i n that
section.

The 'EXIT' 8ubco1m~ndC(LU8.8 an
e x i t from the ADS input mod8 t o the
main command menu, and the 'HELP'
6ubcommand prints help ?nformation about
how t o ansver the I-> prompt whtle
i n the input mode.

%e 'E' command i n the u i n ADS
command menu allows u8e of the EDT
e d i t o r t o e d i t selected section8 o f 8
docum8nt. when the 'E' Option i a
selected, a prompt i a diaplayed for
the f i r s t document 8ection t o be
edited. Next a prompt i n displayed f o r
the f i r s t NOT included 88ction. All
document section. a ta r t i ng w i t h the
rec t i oa number entered f o r tb8 f i r a t
prompt up t o but not including the
sect ion number entered for th8 l a 8 t
prompt will be brought i n t o th8 ZDT
editor. A f t e r an e x i t frm GOT, the
jus t edi ted sections will be replaced i n
the document. Use o f the 'E' option f a ~

shown in f igure 3. The m e r entered 'E'
for the f i r s t '-.I->@ prompt and a
car r iage return only for the second t o
e d i t a sec t ion o f the document currently
being processed. Entering '2.' f o r the
f i r s t included sect ion and '3.' f o r th8
f i r s t not included section entered the
document * sect ion 2 i n t o the GDT
e d i t o r fo r edit ing. Entering 'EXIT' fo r
the EDT ' 4 ' prompt saved rec t i on 2 back
i n t o t h e document.

The th ree remaining commands i n the
ADS comraand arc 'L', 'PI, and 'EX'. The

nd l i s t s a document on the
the 'PI command print8 a

n the l i n e printer, 8nd the
nd ends the ADS 8e68ion. The

cowand 'EXIT' may arb0 k ur8d in8tead
o f 'EX'.

Canclusism
The Automated Documentation Syttrrn

has been implemented and h a become part
o f the AMRF software management program.
It i s s t i l l too ea r l y t o t e l l what l e v e l
o f success vi11 be achieved. The ayatem
has been heavily ua8d and the
documentation output har h e n v8ry
convenient f o r formating pro jec t
descriptions. There are a t i l l many
features o f the 8ystem 8uch as the cra18
r e f rrence capabilf t y and r8port
generation that need t o be implemrnted.-

The author8 vant t o thank U b r e c h t
Neumann, o f NBS, f o r h is guidance and
assistance i n the area of Software docu-
mentation. A specia l thanks t o Charles
McLean, o f NBS, fo r hi8 technical review
o f th is paper.
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Table 1

System Architecture fo r theMI

l I1.nufbcturiag Information Orourrtng Systam

8upport Syrter A: System Modeling Package
Support System D: Software Deoelopmont Syatem
Support System Cr Graphics Support System
Support System D. Expert Sy8 tem8/Ar t i f iC ib l Iatel l rgenca

2,

3.

1. Roducfion Control SyBtaB

? a c i l i t y Control System
Shop Control System
C o l l Control Systaa

Group Technology Ce l l
Ha te r i a l SupportCell
Workst8tion Pool C e l l

Workstmtion Control System
V a r t i c a l Uachining Stat ion
Bor i t on ta l mchiaing Station
Turning Station
Cleaning fand dburring Stat ion
Ra te r i a l hndl ing Syrtu
A U t m b t i C fn8p.CtiOn 8t8tiOn

Bquipi.nt Control System

. Integr8t.d Robot ~ y s t o m
Autmbticmlly Guided Vohicle
Hachine Vision Systom
Carourel Storaga Bu f f e r '

Wachine Tool C ~ n t r o l l e r r

IUetvork Communications System

Network I n t e r f a c e Processor
Ietwor k hrugemont System

Distr ibuted D8ta Atbi rdstrat ion System

Data Tr8n.f orm Proasror

Integrbted Dbt8 Dic t ionr ;q System



Welcome t o the AnRP Automated Documentrtion Sy8t.m [ADS)

Version l.Olrl a s t update: 08/04/82.

Welcome t o the AMRFAutomated Documentation System (ADS)

Version 1.01, l a s t upd8t.t 08/04/82.

ADS Command Menu

I- Input dat8 fo r 8 8yst.a document

1 - t d i t an exist ing document using dDT

L - L i o t a document on t e r m i n a l

P - Print a document on l i n e printer

EX -Exit ADS

XPR - Toggle exper t mode

Command --->
Couanand 1-1) X

Please enter the desired system name coder or
press RETURN f o r a l i s t of system names 8nd codes.

System Name Code --I>

Code System Name

ADS
CDI
IHS
RCS

Autaenatad Documentation Syr ten
CAD L i rec teo Inspectioa
1ntegtat.d nanuf acturing System
Robot Control System

Syrtem Name Code 1-1) hps

Figure 1. Sample ADS Seraion.



l

code

FRD
SOP
SDC
DER

STP
SR3
SLn

nos

Document wpr
?unction81 ~equirementrDocument
System Development Plan
System Development Checklist
m t a Base Requirement mcumont
nodule ~ e s i g nSpecification Document
System Teat Plan
System Dwelopment Journrl
Syrtem Library Docmnent

Document type cad. =-> LBp

Document f i l e doer not exist. Prerr WRN t o ctoate a nw f l l o
or enter any character. ==I>
tnter the document rec t ion number you r i rh t o 8 t 8 t t procersinq,
or pres8 REmm t o star t a t beginning of document. --a

hmct ional Require~entrmcment

1. General Information

?igure 2. Sample ADS Sesrion, contiued.



The Autamted Docmontrtion y r t e m vi11 k ured t o band18 the
autanat ic recording o f working - lwel information t h a t I r y r t r m
developer generater during the l i f e cycle software deoolopment.

-DRAl:[UEMGER.ADSIDtSCRPT.DAT;l 3 liner

2.3 Design Coal.: - > X U
Command e=-> E

P r r r s RETURN t o procerr a PRD document fo r tbe nris
system, or enter any charactor. -=I>

F i l e e r i s t r . Cowing t o TEXP f i le . . l

l i r a t included rect ion. -=> L

? i t s t HOT included rectioa. =-=> 3.

1 2. System# Overview

1 2. System Overview
2
3 2.1 Objective:
4
5 (1) Develop an autonrrted ry r t e r fo r genorating documentation
6 f o r the 8oftvarr developent cycle.

*TxpE WRDtE

7
i
9

10
11
12
13
1 4
15
16
17
1 8

1EOBI'Dm

2.2 Dcscr ipti.ont
The Automated Documentation system will be ured t o b m d l e the
automatic recording of working - level information thatI r y r t e m
developer generates during the l i f e cycle ro f twr re deor lopent .

2.3 De8im Goals: ->
2.4 Techniques: ->
2.5 Constraints: ->

Command ===>
FORTRAN SmP
s

Figure 3. Sample ADS Sossioa, continued.


