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PREFA CE

This manual describes the User Requirements
Lanugage (URL) to be used with Version 3.2
of the User Requirements Analyzer (URA).
The manua l consists of twQ jl 1,umes which
are referred to as Part I and Part-U in the
documentation. Paf~~i gives a detaij.ed
description of the URL statements available
and their use. Part II is a reference manua l
whi ch gives the proper syntax for each
statement
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FOP EWOPD

rys~ r Fea l i i r em on t s  Lanquage (T1~ L) is a language f or describing an
~nforwation Prncessirg Sy stem ( I P S) . A Problem Statemen t (PS)
in ‘T~ 1 can ha us~~ti ‘o 4’~scrihe the “present” system or to state
re.1la i rem~ n’s this- a “propos~ 4” ‘-arget system is to f u l f i l l .
“~t~~c r l h i n q  ‘h e  “ presen t”  system is helpful in finding wh ere
r e i un i i a rt t i n form a t i on  ex ist s , si .~n d ar 3 iz in q  procedures , etc. ,
a n i  ~lso f or m s  t h e  b a s i s  for  d e s i g n i n g  “ proposed ” systems.  In
v~t~~cr ih i n~i a “pronoss-~’i” system , the Problem Statemen t can be
consit h~reii as s -h e  sn e c if i c a t ions for the succeeding st~~ es in
$-h~ system life cycle , i .e . ,  in the physical design and
construes-ion phases .

9e~ ujr~ m e nt s  for nroposed informa tion processinq systems are
us u a l ly ~~~rri1-’e4 in the Logical Fvst ~ m Desig n phase som etimes
c a l l cd  sh e  “fc~asihil ity stul y .” “he end resul t  of the log ical
syss- ct, desian nr ocess is a de s c r i p t i o n  of a proposed system and
a h e nc fi t/ c o s ’  analysis of the value of building it. The
rurocess its~~lf m ay h e  acco mp l.ished in many different way s but
th -D p ar t i cu l a r  m e t h o d  chosen loes not a f fec t  the for e of the
f i n a l  resu l t . W ha ~ c o n st i t u t ~~s a satisfactory description of
t h e  propos~ i sys t em i s  not  a f t e c t e d  by w hether  t he  proce ss is
carri€d o’if m a n u a l l y  or with compu ter aids (except for the fact
that s-he comoiter—a idod method can result in the description
i’’~~ lf  h~~ing ss-or eci in a com puter—ailed processnble form).

Th~~ nnrno s~ of the manual. is to describe how UPL may be used to
d~~sc r it I e svst .~m s .  ‘t  ma y  he used as an introduction to the use
of u’L and is also used as a text in URL course5. It. contains
the  complet ~ svntaw and semantics of URL as well as providinq
q~~~j~~~e lj ~~~c.~~ o~ how t hese  are i n t e n de d  to be used. A more precise
s $ e m e r f ~ f r, ’~L is q iven in  t h e  ryser Requirements Languaqe,
T.a n y u a a c i  Pef ~~r enco “ a n u a l , P a r t  IT .  A d d i t i o n a l  i n f o r m a t io n in
t I e  use of ‘IPS ‘:iiven in t h e  !lser P equi re ments ~na 1yzer User ’s
Man  ii a 1.
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1 . TN r-MA ”~~ON ~ C ’SSING SYSTEM CESCRIPTION

‘n ! o r m -~’-ion Pr oc~~ssi n n  Syst em s  of a l l  types  exis t in
org nj ~ a tj o ns  *olav . They  s~~rv e  tc  store , r e t rieve , m a n i n u l a t e
or otciani’e in for m at ion in some mann er to  meet  a p a rt i~~il ar
n r q a n i i a t j o n ’s n eeds .  ~or t h i s  reason , the design a n d  ope r a t ion

• of one of these s y s te m s  ar e  n a r t i cu l a r  to  a g iven  o r g a n i z a t i o n .
“o co n f o rm with t h ~ changing en v i r c n ’n e n t , an o rgan iza t io n must
d~ velcp n ew sys’~~ms, modify existing systems and t e rmina te
ohsol€te ones . This can require a major effort of the
orqani7atiorl ~0 lesjcn cystems and maintain documentatio n of a
svs~ em once it is operation il .

1.1 T n t r o ’lnc tj on

1. 1 .1 
~!~~i~~! Li~~ c~c~

~~n i n f o r m a~ ioi ~ roc~~ssino system ~-~as a life cycle which begins
wi’h the in t ’- i a l  c o nc ep t i o n  of need of t h e  s y s t e m , nroceeds
t h r o uah d e t o r - n i n a l - i o n  of reguirements f o r  t he  system , (l oqical
sv ’ t e m  d e s i g n ) ,  oh v~~ica l sys t e m de s ign , de t ai l e 4 design and
cons t ru c t i on , r-per ticn , motuificas ion and maintenance and
fin m fly, f.~rmi .na ti on cf system operation .

~.
1 .2 ~ocu m ’~n~~-a’ inn

A ‘~ach s~ en o~ t he  l i fe  c y c l e , some f o r m  of documentation is
n~.-~ 1cd ~‘v  ~ h ’~ orqan~ 7a ’-j on. The documentation consists of a
com~~let e an~ co~’prehensjve description of the proposeed (or
~

-
~~r r 1c t)  sys~~

-
~m.  Tn a d d i t i o n , t he  o r - ~a n iz a t i o n  of wh ich  t h e

system is n a r t  m u s t  he at l e a s t  p a r t i a l l y  desc ribed ;  and the
nro1€c~ defini ng an-I desi gning the system must also he

~~~~~ I hc~1.

1 .1 .~’.1 W~~ t ha b ’ —, he Oocumented

T~’~ m a~~-er what $ v ne of system is to be designed or who is
de s ig n i n g  i t - , t -h e r c ’  °x i s t  s o me  f e a t u r e s  or componen t s  wh ic h are
com m cn t0  all svs $

~c’,n s and that m u st , t h e r e f o r e , he i n c l u d e d  in
i~~c documen t ation. ~oge$ her , these common characteristics can
h~ r -~qa rd ’~i a s  c o n st i t u t i n g  a m o d e l  of t he  s ys t e m .  This model
is shown in Pjqij~ e 1~~

The tasic nui r po-~~ ~or constructing a system is to serve some
or-Tani ?ation . Usually, new system is required to solve some
“ n r r ,b l p m ” w i t h ln t h e  ex i s t i n g  s y s t em .

T U S ER ~F~ ’JIRENE~7 TS LANGUA G E MA NUAL 

- —~~~•_~~~— ~
- -
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I I I I T
~~‘V IRON1 P T!  I I SYSTEM I I ENVIRONMENT I

I T T I I
4 + + + + — +

I I
I I
I I
+ -- — prob lem b o u n cj a r  +

F i gu r e  1: T h e  P r o b l e m

‘h~ t- ack  of the  sys t- em b u i ld e r s  is to accurately define the
problem so that a solution ma y be implemented. The prob lem,
4-herefore, has ‘-bre e h a s ic  c o m p o n e n t s or elements:

— A n e n v i r o n m e n t in w h i c h  the ~rohleni occurs. Those par ts of
the orqani~ a t ion w h i c h  d ic ec tl y  i~~t-erface with the nroblem must
h~ i n c l u de d  in t h e  d e s c r i p t i o n .

- “he target system which is ~i€ inq descr ibed to resolve the
prob lem . The word “target ” connotes a “pronosed ” rather than an
existinu system . Th e  relation between the environ.ent a n d  the
t arget system is shown in Pj c Z u t e  1.

— The Project a s s ign e d  the task of defining the problem,
a~ egiiatelv locum ant jrq the requirem ents , designjnq, constructjn~and ins 4-all in q the system .

All of the elements must he documented in sifficient detail to
m~~~t- t h e  n’~~d s of t-h e orqani. za tion . To accomplish t h i s, the
e1~ ments ~‘ist ~i- ~ broken dow n to smaller comnonents. These in
t- t irn ~~~~~~ he broken dcwn or subdivided into smaller elem en ts.
The elements at afl levels are called the “system description

• 1 1 .2 )  P 1r~~~~~eq r~f T c 1 ~~pf l tat j~~~

“he ‘1~-.-~rript ion of the problem thrcu ghout the ljte cycle is
u sually referred to as “documentation.~

I Such documentation must
serva a n u m b e r  o f  d i f f e r e n t  pu r ç o s €s :

— The svs ’-~ m h ui li- ~rs m u st - h v e  a record of what they have done.

— T he  orqani7ati-)ns wi t h i n t h e  environment of which the system
is o serve mus t  h a v e  a de s c r i p t i o n  to a s sure  themse lves  t h a t

O~~ P” V y S y ~~ O T ~~E!~FflTS LA NGUA GE M~~~U AL
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th~ prenared system will satisfy their needs.

— “) -.~~ man acem ent of t h e  o r q a n i z a t i o n  tha t is nr o v id i n g  t h e
resources mu st k now wha t they are approving .

— “ha system builders who will, continue the development,
construc ’ion , opera t icn and maintenance of the system must all
have docutmen t~ tion from which tc carry out their tasks.

1.1 .2.~ ~~~~~~~~~~~~ 
~~~~~ ~9~~~~ fl~~.tj2.a

~o serve their need s, most organizations have develo ped standard
d o c u m e n t a t i o n  proce dures  c o n s i s t in g  of very general to ver y
sp-~c i f i c  g u i d el i ne s  in prolucina documentation. Som e
o r g a n i z a t i o n s  use comme rcial, documentation packages or
4r,cumprtation technit,ues in hopes cf producing more comp lete,
corrcct and consis’-ent documentation .

It. i s  standard pract i ce to reccrd the description of the system
in fcr’na l documen ts corresponding to various stages of t h e  l i f e
cycle known by such names as the system definition repor t,
system reouirem—~nts report , sys tem desiqn report , programmin g
docu m en t a t i on , u ser ’ s m a n u a l , e tc .  

-

These documents are normally in narrative form , supple.ented by
diagram s , flow char~ s, lists , glossaries , cross references, etc.

1 .1. 2.LI ar ct - erj~s~~j cs of  Sic -tern r o c um en t a t i o n

Tn forma t -ion Processing systems are large and com plex and
re-Tardless of w h o  p rodu ces  t h e  d o c um e n t a t i o n  or wha t  graphical
ails , such as flow charts are used , it will have several
f e a t u r e s  t h at  m3k e th~ process of documen tation different.

- ~~j 7 C • Complet e 1~~cipneni’at ion of a system may consist of many
t h o u s a n d  of paq~~s of charts, t a b le s , code listings, user guides,
nroicct plans , e’c.

— Complexity. 7
~ny pi ece of information abou t some aspec t of the

sv~~t-em or t h e  p r oj e c t  m a y  he r e lat ed to m a n y  o ther  pieces.

— ~‘i ltj  p i e  user s wi t- h d i f f e r e n t  needs .  Each of the  u ser s of the
docu m e n t a t i o n , as  n n t ~~4 a b o ve , nee d the docu m e n t a t i o n  of som e
asnects of the system at different levels of de~ait.

— Chan geabili t y. Th e documentation must be constantly updated
as chanq~ s occur in the organization or in the system. Any
chinqc , because of t h e  complexity , can af fect the docume ntation
in m an y places.

P A S T  I ~‘R E R  F E O U I P E M E N ~~S L A N G U A G E  M A N U A L
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1.1.3 ~~~~~~~ ~~

1.1.3.1 Manual

~om -~cre must he resnonsible for this documentation. I t  is o f t e n
th e  tick of t he  a n a 1 y~ t to do t h i s . in other  cases , it may  be a
tech n i c a l wr i t e r  wh~ mu s t  o b t a i n  t h e  i n fo r m a t i o n  fro m ot her
co-irces (analysts , m anagemen t , memos , etc.) in order to produce
th~ dor~imen t -ation of the system . The technica l writer has the
disadvanta ge of not heino directly involved in the syste m
ievelcrment effort . The a n a l y s t  has  the adv a n t ag e  of being
d i r e c t ly  i nv o l v e d  w i t h  t h e  sv s t € m  yet  is sometimes too close to
ft so present a complete description . The documentation is
usually produced man ually regardless of who is 4oing it.

1.1 .’.? ~~~~~~~~~~~~~~ ~~~~~~~~~~
A comruter-ajde l ap nrcach to system documentation can be an
i mp rov emen t. over th~ m a n u a l  method s by us ing the power of the
compute r to store large quantities of da ta  a n d  to  m an ipu la te
comp le x r e l a t i o n s h ip s .

“o l ake advanta ge ~f $- 1- e potential benefits , a compu ter—aide d
docu m entation sys~ em should h-ave the fol lowing character istics:

a) f o r m a l  l a n gu a i~ f l ex i b l e  e n o u g h  to describe a n y  ty pe of
i n f or ,a ’i on  proc ’~s sing  sy . c t e m.

b) ~ trancl~~tor which takes the fcrmal language statements as
i n p u t  a n d  s t o res  it i n  -som e processable form in the computer
(j . e ., on disk or tape)

c) ~ d a t a -b a se  in w h i c h  t t e  i n f o rx a t i o n  in te rpre ted  f ro m the
l aivi ua qe ~‘a t e m -~n~ c is sto r e d .

-i) A tenort generator which allows information in the data—base

~o he r e - Pr i ev e l , a n a i v ~ ed a n d  f o r m a t t e d  as reports .

e) ~n u p d a t e  fac il it -y whic h allows information in t he  d a t a — base
to he add ed t o , m o d i f i e d , or d e l e t e d .  Before  any i n f o r m a t i o n  in
t h e  d a t a — b a s e  is up d a ted , check S  m u s t  be made for  consistency
an d  cor rec tness  so t ’ h a t  a c c u r a cy  of the  i n f o r m a t i o n  in t h e
data— tase is naintajnerl .

~‘h’~ advantasc ’s of i t s  j n~ such a computer—aid ed technique versus a
man u al me thod are:

a) ~h o u q h  in~ o : m at - i o n  is i nt e r r e l a t e d  w i t h  o ther  i n f o rm a t i o n ,
there is onl y one occurrenc~ of each piece of in f o r m a t b n  in the
i a t a — ~ ase .  I f  f - h i s  pie ce of i n f o r m a t i o n  is modi f i ed , t h e
con t en t s  of the data—base a r e  m o d i f i e d  to  ref lec t the change .

PA P I ~J~~FP P!QUIREMEN’IS LANGU AG E MAN UAL 
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h) The language has a finite numb er of statements which may be
soe cj fj e d  a n d  sy n t a x  and se m a n t i c  rules for each of these
statemen ts. This all cw s persons documenting systems to give
precise descript ions which are muc h less suhiect to
mi sinterpretation.

c) rnce the da ’- a—hase has been modified , all report s generated
ucj~~~q %t  are ‘up- to—date .

d~ The reports  cener at ed  ar e  designed to v iew  the  system (as
descr ibed in the  d i t a — b a s e )  at var ious  angles .  One pa r t i cu la r
repor t  m a y  pr esent -  h igh leve l s t r u c t u r a l  i n f o r m a t i o n , an o t h e r
m a y  present t h e  m a n n e r  in w h i c h  low leve l data  j s manipu late d in
t h e  sys tem , and s’il 1 others  may pre sent lists of n ames,
iict icnaries , eS-c .

e) Scme- reports m ay Vresen t results of complex analysis base4
on t h e  conten~~- of the data-ha~ e. Analysis m a y  consist of
checks for ‘ omnlotene ss or c o n s i st e n c y  in  the system description
a’ a n y  poin t in t i m ~ - .

1 . 1 .~~~ .3 lip

T~DT ~ is a com pute r~nrocessahle lanauia qe designed pri marily to
describe a t ar g e t sy s te m d u r i n g  it5 formative stage (i.e.,
‘~u r i n c i  t h e  d e t e r m i n a t i o n  of r ec iu i r emen t s  phase in t he  system
li~ e cvc le~. It also contains facilities for descrihin~ those
parts of the o rg an i ~~a t i n i n t e r f a c i ng  w i t h  t h e  system and those
pa~ S- s of the nrojec S- which are relevant to the description of
th~ targe’ system. The IIPL description of a system consists of
a co m b i n a t i o n  of f o r m a l  s ta t em en t s  ( a l l o w e d  by t he  langii age)
supplem e ’n t e l  by narrative descriptions.

The TT ser R e o u i r e mer $-s A n a l y z e r  ( I I P A )  is a s o f t w a r e  packa ge which
p rocesses t h e  ‘TP L s~ a t em e nt s  and  ac t s  as an i n t er f a c e  betwee n
the problem definers an d  the information stored as the URL
description .

Orq .ani~ atjons usually reo’uire that the d ocumentation of a
eroposed svs’em include a “system requirement report .” This
locument contains a detailed -description of the target system,
informa tion about S - h e  m a n n e r  in  which  t h e  sys tem i n t e r fa ces wi th
t h e  orr i a n i t a t i o n , a n d  some de sc r ip t i on  of the  projec t des igning
‘he sv~+em including estimates ef costs, resources required and
rp,n~~~c S - j o p  t i m p , CS-:. URL is design ed to state the type of
t n f o r m a ’ioru w h i c h  aopear s  in t h e  system requirement  report and
when a problem is c o m pl e t e ly  descr ibed , essen t ia ], ly all the
i n f o r ~’a’ ion for  th e  system r~ qniremen t re por t is con tain ed in
~~~ ¶JPA la S- a—base .

1. 1. ~ Q~1~ = .& ZQ rm ~~J~ !2~~! ~~cc~2&I12n L~~ l~ 9~
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The descr int ion of a system involves describing “objects,” the
“nvo pcri-ies ” of these objects, and the “relationships” mmong the
oblec ts .

In rectinn 1 .1.2 th9se “ob-jects ” were referred to as “System
descript ion elemenS-s” representing some physical or conceptual
S-hjnq in the targeS- system. ~xa’n ples of “objects” are “logicalco11ectjon~i” of data , the “orocesses” which define how the data
is derived , etc. each “object” defined in t h e  t a r g e t  system
must be assiened a un i a t i e na m e and classified by the “ty pe” of
~h j e~~t w h i ch j t  is. UPL , f o r  example , allows approximat ely 30
d i f f e ren t types  of “ obj ec ts . ”

“Droperties ” of an “ob-iect” consist of statements descri bing
tha ’- “oh jeci- • ‘s

“Pelationsh jos,” on t h e  othe r h a n d , describe connections among
“obl Ects.” To say that object A uses objects B and C specifies
“relationsh i ps” among these objects . Th ere are approximatel y 75
differen t “relationshins” that may be used in U R L .

An e x a m p l e  of a. description of a (very simple) system is giv en
in  ~ cct i o n  1 .? . A full description of the types of “objects”
S - h -at  u~ay  be r ie f ine ’I  in UF L , their purposes and usages, is given
in cec t i o n  1 •~~~ Th e  ‘I rel at i o n s h i p s ll al lowed in IJRL are given in
Sect i cn 1. 14 a lon g w i t - h  t n f o r m a t i o n  on how these relation ships
r e l a t e  to  S-he o v e ra l l  system -description and special
considerations invo ’ ved when using them .

1.’ !!~1~i~
‘rhi~ section illus S- r at e s  the fundamenta l concept s of objects,
n a m e s  of ohiec S-s , ‘vee s of o b je c t s  an d relat ionships among
ohlec’s t h r o u g h  the  ‘use of a simple example . The process of
comnu ’-er— ai~Je~J d ocumentation is also shown. (Properties of
oblec’s are no t  i l l ust r a te d  in t hi s  e x a mp l e . )

1.2. 1 Narrative ‘)escrintion

The following i a typica l narrative description of a particular
syst~ m :

“~ sy st em  c a l l e d  p ayro l l processing takes employe e
information which comes f r o m  d e p a r t m e n t s  and employees and
rrolilces Ou tputS wh ich go to the departments and em ployees.
The 3v5tem al~~o m a i n t a i n s  payroll master information. ”

Th’? irformat ion in such a narrative descript ion is usually shown
graphicall y as i -n “ igu r e  1 .2 .1  or in v igure  1 .2 .2 .

P *~~~ 7 TJf!P R~ QUIRE~~~N T S LANGUA (! MANUAL
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tie n ar t —  I I~~mplovee I ~ayrol1. I I I IDepart— I

~m~~n t s  an -l i I T n f o r m a — I iP r o c e s si ng i i o ut pu t s $  I m ents  an h lIw nploveesI~ _ >i S- ion I~~~)I ~— — >~ I—— > IEmployees g
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I Payroll I
I Ma ster
I Informa tion
+ — 4 -

P i g u re  1 .2.1
Svsi-em flowchart for PAYSYSTEM
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I ;;;iove: I__ >, ;a;;oii i~ _ >, 
~; ,~~~~~~me~~~\

Emplo es 
!Trtorm i.on i Processing ‘Z ! ~

5 
inpl~~~es

Payroll
Master

nforination

I Process
I I I
+ + I

+ + I
I I Ou + p’i t I
I~~~~~~~~~~~~~I

Q ;~~~~er 

r i gu r e  ~. 2 . 2
~v s t p m  F l owch a r t  fo r  P A Y S Y S T E M

rJ~ j q  Standard Flowchart Sym bols

1 . 2 . 2  den ~~t f i c a t io n  of Qhj~~cts

The first stoo i n  u s i n g  P~ L is to i d e n t i fy  t h e  ob jects i n  the
sy st em b e i n g  ‘Jescr ib ed .  Th i s  can he done fo r  the  above example
by un ’~er l in i n~ S- hem in  t h e  n a r r a t i v e  descr ipt ion:

“A s~~tern called D~~~rol 1 ~~~~~~~~~~~~ t3k es ~~~~~~~~~
iflt2~!~~..i2a wJ~ich comes from j~~~~jment,~ ~~~ ~~~~~~~ and
pro~1ucc’s ~~~~~ which go to t h e  

~~~~~~~~~~~~ ~~~ ____

• ihe ~~~~~~ a iso maintain s ~~ir~U ~~~~~ ~~n~JI9n • “

T USE? P?QUTREMENT S LANGUA GE MANUAL
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1.2.1 Qtie~~ ~~~~~ H~i 2L~~
tsach of the d e f i ne d  o bl ec t s  h a s  a unique name and each of these
obj ect s  is desc r ibed  in a d i f f e r e n t  con tex t ; “em ployee
in ~ o rw a t i o n ” repr~ sent s  i n f o r m a t i o n  passing f rom “depa r tmen t s
a n i  c-mnl oye~ s” t o  “ p a y r o l l  p rocess ing , ” “payroll  mas ter
in fo r m a t i o n ” repres- ’ n ts i n f o r m a t i o n  man ipu l a t ed  by “ pay ro l l
processing,” etc . In effect , each of these objects repr esent
•itffer .~nt ~voes or classes of objects. For example , in ~1RL , the
t y p e  ci obler’- corr~~spon4inq to that sug gested by “e m p l o y e e
info r’na4-ion ” is an I N P U ” , “p a y r o l l  master  i n f or m a t i o n ” is a SET ,
~tc. ~ ‘e Fo llow ini i-able relates each of the  objects ~lefined  in
S-he narrative descri ption with a corresponding I1~ L name and
oh -lc c+ t ype~

U R L
Object

.!1~.L !!~~~
payro ll processing payroll—proces5inq PR OCESS
r’npl ove’e inform a t ion e mp l o y e e — in  f o r m a t i o n  INPU T

and employees departments—and—employees TNT!?—
FAC E

outputs paysystem—outnuts ~)UTPUToavroll ~u~cS- er information payrol l—master-information SET

t7~~’ ioec n ot  al low ~~~~~~ in  the  n a m e s  of ob jec t s ;  dashes  are
n o r - n a l l y  ,i~ e’i ‘-o c on n ec t  n a m e s  cons i s t i ng  of more t h a n  one word .  -

a n  c’~~for~ to k~~ep the  n a m e s  used as mean ingfu l as possible,
“ryi ~al~~fj e ~1” n a m ~~ su c h  as “ p ay s v s t e m — o u t p u t s ” ( in s t ead  o f
“o~i t p u P 5 ’~ a r e  en c o u r a g e d .

~~~~~~~~~~ 2~ 2D~ hi~~
T he  r~~~~t ~~~~ in j i s i r r i  951 is to i d e n t i f y  t h e  r e l a ti onsh ips
a m o n g  t h e  ~h i e~ t s  w h i c h  h a v e  been i d e n t i f i e d . The re la t ionships
i a o l  icd in ~he ~ x a m p l ~? na rra S - i v e  desc r ip t ion  are u n d e r l i n ed :

“a system rall~~d payrol l processing ~~~~~ em ployee
in forma t ion which corn~s from devartments and employ ees and
Er~ d uces oii ’pu~- s  wh ich 2° S-o the  d e p a r t m e n t s  a n d  em ol oyees.
The system also u’ijntajns payroll master in formation. ”

Th-~ f o l l o w i n g  re l a - i o n s h i F s  h a v e  been identified :

2D~~ 12 ~~~~~~~~~~~~~~~~~~~~~~

nav r o l  1 processing emnloyee informati on
comes nloyee irfor matjon department s and em ployees
produces payrol l processing ou tnuts
go outputs depart ments and em ployees
“ajntajrs pa yroll processing pa yroll master inf ormation

“herc are a finiS-e number of reiaticnships that may be iescrib ei

Pk°~ t “?!P P?QT1IRE~ ENTZ LAN GUAV ! M A N U A L
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by U~~L.  t~v +-a ’inri into account the types of objects defined in -

the ahove exampl e and the relation ships that IJPL allows amon g
those  ob ject s , t h e  ~o l lowinq  ccrrespondence between the
narrative doscrinl-ior relationships and the URL relation ships
can be m a d~ :

Narr~itive re~~~~ion~;hi ~ ~~~~~~~~ ~~~ atiOfl~~ j fl

ta’es PECEIVES
comes G !N FR A ’~E D  R Y
produces  (~~ N E ? A T E S
qo R YC E IVE P BY
m a i n t a i n s  U P D A T E S

~he lescrint ion o~ ‘h e  sys ’-em u s i nq  !IPL terminology is:

~e l 2 ~~~ k.~ Qfl- j ect

oav r c l l —p r o c e s s i n q  !~E C E I V E S  em plo y ee— i n f o rm a t i on
cm p1 ove e—i n f o r m a  t ion G~~ ?!P ~~‘~~C P Y d e p a r t m e n t s — an d — e m  ployees
pay r c i l — p r o c e s s i n g  G E N E F A T y S  pa y s y s t e m — o u t p u t s
pa v sy s t e m— o u t o ’i t s  PFC~ T V E D  ?~ d ep a r t m e n t s — a n d — e m pl oyees
pi v r c l l — n r o c e s s i  ng T JP DA T~~S pa y r o l l — m a s t e r — i n f o r m a t i o n

i . 2 . c ‘1St For mat

The object  i- yoe of a pa r ~- i cu l ar  n a m e d  object can be expl icitly
d e f in c d  by a ?TD L s t a t e m e n t . For  the abo ve ex a m p l e , t h e
following U P L  s t a f e m e n t s may he us ed to define the object type
of “ p ay rol l  p r ocess ing , ” “e mp l oy e e  i n f o r m a t i o n ” and “dep a r tmen t s
an d  employees . ”

!~POCF~~S oavroll- processing;
‘N T T i ” employee— in formation;

departmen ts—and—employees;

~j n r~ a particular object may be i n v o l v e d  in several
r ’~la t i~~ ship s  ‘he f o r m a t fo r  sp e c i f y i n g  re la’ionships  is mad e as
simp le as possible. For any object defined via a statement
decl a r i n g  j t s  ob j ec t typ e  (as  above)  those r e l a t i o n s h i p s  the
obj e ct  is in v o l v e d  i n  may he l i s ted  a f t e r  th i s  st at emen t  along
w i t h  t h o  cor r e s po r .~1i nq obj ect s  in t h e  re la t ionsh ip .  The URL
form -~4- ‘-o specify the relationships “payroll processing” is
in v n l v c ’ d in is:

pav r o l l— p r o c e s s i n q :
~~r~~VFS emplc yee—informa tion ;

~~~~~ p av sy st~~m — o u t p u t s ;
pavrcl l—m astor~ informatjon :

P~ RT 7 ~T S~ F FrOUTREMFWTS LANGUAGE MAN UAL
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1. ’.~
On e c omp l e t e  ~TP L p rob lem s $- a i - em en i- for  the  e x a m p l e  is shown
below . (There  ir e  m a n y  ways  in which a l l  of the in format ion
co u l d  be sta ted . T h ey  are  a l l  equiva len t  as far  as URA is
concerned.)

emp l oy e e— i n f o r m a t i o n ;
O11~~F 1T” paysystem—outputs ;

payrol l— master—information ;
TNI’FPF AC~ department s—and— employees;

emp loyee—information ;
~~C?IV~S n aysystem—ou ’-puts ;

Or O C T 5 S  payro ll— orocessing;
11FflAT~~ payroll—ma ster—information;

e mp l o ye e — i n f o r m a t i o n ;
cF N F F ~ T5~ naysystem—ou$-puts;

‘~nce these sti~em ent 5 have been en tered into the UBA dat a— base ,
“~~~~ ca n !‘e us~a~ ‘p ~ien e r a t~ a numb er of “s t anda rd”  ou tpu t s .
F igu re 1.2. 3 shows  one of these o u t p u t s  called t he  F OPM A TTED
p~ o~~i,r~ S” R ” E M ~ N T .  This  report  conta ins  all i n f o r m a t i o n  stored
about selected objects in the data—base. In this instance , the
report has been generated for all th~ ob jects d e f i n e d  in the
da t a— ~ ase.

The f o r m a t  of i - h e  i~i f c rn at i o n  in the Y O B M A T T E D  P R OBLE M STATE M ENT
is the same as t hat specified when describing the exampl e in
URL. The report also nrese n ’-s al l  implied relat ionships as well
as ‘-he expli citly defined on es. This is the reason that , though
only five re la tionshi ps were given in the exampl e, ten are
nrcsentcd in thr. ~O~~~~~TE C P R~)BLEN STATEMENT. To say that
‘navrc ll—pr ocessino ’ RECEIV !~ ‘employee—information ’ implies
tha t ‘emnloyee—infor t”ation ’ is ~~c!IVFD BY ‘payroll-processing,’
etc. These ar~ called coeplementary statements and when
d. ’scrihin q a systen in TJ~ L, the choice of which of the twocomplementar y relationships to be used is arbitrary. (The
i n f o r m a ’-ion s~orad in i-he da i -a—base is exactly the same.) The
f&lowjnq ~r e  t h e  c om p l e m e n t a r y  r e la t ion ships used in  the
exam p le :

c 2k1~~~~~~~~.E1 1~~~~z~~h1~
Pi~C~~I V ~’S P !C5!V !D BY

G E M F 9 ~~TF D BY
U S P A T F D  BY

t m l g u r € ’  ~ .2. ’4 or - n s4~r s  a n  e x a m p l e  of a graphical output that may
h~ o b t a i n ’~’i from “r* . This particular examole shows the
relaflonships ‘nayr°ll.— proressinq ’ is inv olved in. All ob jects
ar~ renres~an-tn .l by rectangles with the name of the objec t within
the rec~ anhlr? and •he +ype of the ob ject is given on the top
1.in ~ of t h e  rec’-an g le .

P~~~ I “~~~~!~~ ~ EO ’ T T P E M ? N ’ I 5 t~ NG T3kr,E MA N U A L
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Th~ rect angle for the name for which the o u t p u t  is being
gene r a t e d  is placed a t  4-he c e n t e r  of the d i a g r a m .  A l l  o the r
ohjects are placed a l on q  t h e  l e f t  and  r i g h t  m a r g i n s  if invol ved
in “flow ” rela ’~ionsh i ps, and along the  top or bot tom m a r g i n s  if
involv ed in “str ucture ” or “updating ” relationsh ips. The type
of relationshin the cen ter  o bj e c t  has w i t h  b o r d e r i n g  obj ects is
g i v en  on i-he ho ’’om l ine of the rect angle  fo r  each of t he  border
objects. In the diacra m, ‘payrcil—processin g ’ RECEIVES
‘cmnlcvep— i.nform a fjon ,’ e i-c, I

In t h i s  e x a m p le , n am~~c of ob jec ts  have  been show n in lov er case
l et t e rs and  Tvn e s of Obj ec t s  a n d  R e l a t i o n s h i p  in upper  case
le + ter s .  It  is , th er e f o r e , easy to d i s t i ngu i s h  user assigned
n a m e s  f o r  ohiec ’ s f r o m  word s which  are p ar t  of U P L .  The abi l i t y
to distinguish lower an d unp er  case letters ~epen ds on t h e
f a c i l it i e s  a v a i l ab l e  in the i n s t a l la t ion in whi c h U R A  is being
used . Tf the installation does not support love r ca se le t ters,
all  word s a n d  na mes wil l appea r in uppe r case.

1.3 ~Fl. C~ jects

A TJPL c~’ject is any ’-hing given a URL name by the user of
U~ t - / U R A .  ~ach  ~ hj ec- t is  g ive n a u n i -iue name so i t  can be
id~’r t i f i e ’i  e ach i-i’n~ ii- occu r s  in t he  sys tem description .
Co n s e qu e n t l y , a l l  o~ cur rence s can he collected an d  a n a l yz e d .  A
“RL na m e  is 0pe  t h a t  confo rm s to t h e  r u l es of n a m e  f o r m a t i o n  in
t he  U P t , /U D~ s y s tem  (s ection 1.~~) .  Once any p a r t i c ul a r  objec t
has been g i v en  a n a m e  j t  can he inc luded  in r e lat i onsh ip s only
hy spec i f y i n g  it s  n a m e .
rach obl ec’- mus t he a certain object type. The complete list of
nermissible type s in alphabetical order is given in figure 1.3.1
tqq et~ er with the al]cwahle abbreviations for each object type .
Of th e s e , t w o  a r e  “ s p e c i a l”  t y p e s:  S Y M O N Y ~ a n d  UNDEfINED • If
th e  obj ect t yp0 of a n  objec t is not  declared expl ic i t ly ,  U B A  may
be ab l e  to d e du c e  i - h e  obj ect t y p e  f r o m  t h e  m a n n e r in which  the
ob jec t  i s  used , ot~erwise , the object ‘yne fo r  t h e  n a m e  wi l l  be
“~~~~~~!~~fl.” ~ Problem Statement is not complete if it conta ins
any ‘lNpT ~~~IN !fl n a m e s .  A SYNONYM is a soecial typ e of object that
ran be used o n l y  as an a l ias  or p o i n t e r  to one other nam e, e.g. ,
a n ob lec t t h a t  h a s  b e e n  a s s i g n e d  the  n a m e  ‘v a l i d a t i o n —
processing’ mi iht he give r  synonym ‘valpr. ’

T~~~O~~ ~ “s;r  r E Q U I R ? M E N ’ ! S L A N G U A G E  M A N U A L
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Obj~ c’ I! ~ e ~~~br evia t ion

A T~~P I R U T ”
~~~r~~T P U ~ P~~V * T T 1 r A ’ T T V

CIS
C O N D I~~ION CON !)

EL ’
~ P 4 T T T Y
‘?V~ NT Y V ’I

GB
INPTJ ” INP
t~I T E P F A C F  - I N T P

N T ! P V A L  IN ’!
K E Y W O ~~C K E Y
IAII ROX BOX

MC
- CU’!

pT)
PPC r . ’~~ S PPC
~~ CCF 5~~OP P~~CR

PT ~N
R S C

R E 5 O T J P C E ~~r J S k G e _ p p R A M E T F p  piT t:
3tcryr~~.”y SEC
so li Fcr spc

!fl~~~~~~~ g_ ’~P~~T r P . f l N  S SCN
‘~Y N C N Y ~
~y~~~~r~~p r p  cysp

1JNI~

ei’p~re 1• 3 • 1 Object ‘Types and Abbreviations

~~. 3. 1 ~~~~~~~~~~~~~ ~~ ~~~~~~ ii2S.~
~or case  of -~e s c r i h i n g  t h e  purpose  and  charac ter istics of  each
f y n s ~ c~ objec ’ w i -h  respect to the system documentation , it is
con v e n i e n t  ‘0 grout) the types in to  classes. The list of classes
a n d  obj ect  ‘ype s w i t h i n  each class if shown in t m i g u r e  1.3.2. It
m ’ist he Amphasized i- hat cla ssification is for exposition only
an d  p l ay s  no  ro lr ~ in the  f o r m a l  sy n t a x  or semantics  of ~~~~ The
malot categories of classification are t h e  f o l l o w i n g :

for  o b j e c t s  used to -lescribe the
orqanizaticn or environment in wh ich the
t a r g e t  sys tem is to operate.

~ a r g o t  5v s’em f o r  ob jec t s  used to describe the  ta rge t
syst e m .

~ U P E P  BE QiT I~~E M ! t ’T S  L A N G I J A c ,! M A N U A L
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5rojec Mana q~ ment for objects used to descr ibe  the  project
d e v e l o p i ng  the  t a rge t  sys tem.

Prooeri-ies for objects used to describe the objects
in th e above three categories .

The purp ose an ~ c har a ct er i s t i c s  of each object type is described
below in i-he order in which l i s ted  in Figure  1 .3 . 2 .  The
r ela i- ion s h ip s  in  w h i c h  an obj e ct  of a g iven  type  can be included
is ~ ui~l i n e I  in S ect ion  i , q , and  qive n in more detail in Sections
2 a n d  ~~. ( “h e  p recise s yn t a x is  given in  the  “User Requ i rements
Language , Language Feference Manual. ”’) A discussion of the role
of ~ acb obje ct  t ype a n d  s i t u a t i o n s  in  t h e  system description
process wh e t h~ r i t  s h o u ld  or shou ld  not be used is given in
‘~ect ion  U •

1.~~. 2  ~~~~~~~~~~~~~~

The UP ! obj ect  used t o  desc r ibe  some p a t t  of the o r g a n i z a t ion or
en V i C o f l I T ’ en ’ wi- h w h i c h  t h e  t a r g e t  system in te rac t s  is called an —

IN~ r~ FAC~ (or ~~A I—WOP LD— !NT ITY ) . INTERFACES are often used to
descri be depat i-ments in an orlani7ation or other informa tion
orocessing system s which i n t e r f a c e  w i t h  the t ar g e t  s y s t em .
Ini~erfares ar~ som et i mes c a l l e d  by such names  as “s tat ions ,”
“or-1~~n i 7 at i o n a l  ‘i n i t s , ” et c . ,  in  other documentation systems.

Interfaces a r a ohj~’cts which , as far as the target system being
develope d , may receive l i t a  f r c m  it or transm it data to it. ~or
e x t m p l e , if a wa r ehouse  s toc k c o nt r o l  sys tem wer e be ing
~esj gne~~, i n t e r f a ce s  m i g h t  h e  supp l ie r s , cus tomers , the
a c c ou n t i n i  d e p a r t m e n t , e tc .  T h e y  a re  n o t  p a r t  of t h e  t a rge t
system , hut have imnortant relationships with it. Thoug h the
f u n c t io n s of an in t~~rfa ce m a y  be comolex , onl y t h e descr ipt ion
nertaining to its relationships with the tarqet system are of
iaport-lnce . Thterfaces should be described if t h e y  genera te
inform ation t o  the  target system , receive information from the
t ar g et  svs e m , or a r e  re spon sib le f o r  i n f o r m a t i o n  w i t h i n  the
i -a r q e  s y st e m .

$ p a r t  r~ of this docum ent

PAP ’! ! U S E P  PFQt!IP!’~ !NTS LANGUAGE MANUAL
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CLA SS C~’ •P’C ”’ TYPES OBJECT TYPES

I4~~~P A C ~~ D~ eP~~A!’ ?Am TONA L ‘IN ’IS I N T E R F A C E  ( R E A L —
WO R L D — E N T I T Y )

Tk ~~’~ F’i SY ST ’ !”

COII?C~~F)NS (“F INFORMA TION
(FX T1! t )NA L )  I N P U T

OUTPUT
( I!1~~~P N A L )  E N ” I T Y

cn1lEc~ Tr~’~ ~~ T!:Fc-R ~~ TI o N INS’rANCES SET

PT1.~T CNSHTPS ~~CN ~ C O L L E C T I O N  OF
~ N F O ~~.M A T I O N  R E L A T I O N

!)A ”’~ PF~~~N I ~~~Ou  (‘,RO U P
E L E M E N T

O A T A  D i ! P T V A ” I O N  P R O C E S S

‘‘~ ‘.T’ A~’t ~ V( ’L T ’ M~~ SY ST~ M— PA RA M!TEF
N TE P V AL

‘~Y ’JA ” !C  ~~‘T! ~~”~~OF E V E N T
CONDITION

-: cy ~~’~~~’ A r C c1TT~~C — T T P F  PRO CESSO R
P ES OU P CE
RESOURCE—
USAGE—PAP AM STEP

U N I T

P~O3~~C ~~~~~~~~‘NT PROBL~ M— DEPINFP
M A I L B O X

pP ,O ~~~~.r~~~FS SYNONYM
KEYWORD
A ” T R I BtI TE 

—

A T T R I B U T E — V A LUE
C L A S S I F I C A T ION
M~’MO
SOURCE
SECURITY
T R A C E — K E Y

U N D E F I N E D  

t’1q~i re  1, 3.2 Classification of Object  Types

P~~~~~ T ? T 5 ~~~~ Dr QU ?M!N’t S L A N G U A G ?  M A N U A L
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1. 3 • ~ I~L22~ ~~~~~
“a r i e P svs i-~~m o b j e c t s  ar e  used  to describe the target system
w i t h  respect to f o r m s  of i n f o r w a t i c n , process ing of t h e
in for m a t ion , b eh a v i o r  of i -h e  s y s tem  over t i m e , etc.

1~~~3~~~7~~~i C o l lect i o n s  of I n f o r m a t i o n

I n f o r m a t i o n  r e l a t ed  i - c , or  p e r t a i n i n g to , one particular type of
t h i n i  ~ r c~ n c e p i- is i- h o u q h t  of as a co l lec tion  of i n f o r m a t i o n .
~or e x a m n l e , “e m n i o v e e  i n f o r m a t i o n ” m a y  be a coLlect ion of a l l
in f~~rwat ion nertaining i- o a particular employee . This
i n f o r ma t i o n  w o u l d  he de r i v ed w h e n  an employee  is h i r e d  b y  the
comoany, used i-o prod uce paychecks for the employee , updated to
refl ect chang .~s in the emçloyee ’s status , address, etc. The
col lect i o n  is  i- 0 he t houq ”t  of as a whole  ( i n  t he  above example ,
everything that had to he known about an employee) t houg h in
heina orocessed by ‘-he tarqet system , only porti ons of the
col lec t!on m i ght  hr use d a t  any one time. There are three types
of co l lec i - ions  f i n f o r m a t i o n  t h a t  m a y  be d e f i n e d  in URL :
T~~P U ’~~~, O~T” PtT~~ and F N T I T I E ~~. The d i f f e r e n c e  among  thes e types
of cclleci-ions is relatod to  t h e i r  rc le  in  t h e  t a rge t sys tem .

IN 2 T J ’t S

P n  ~ !~T~~” is a ro l ler - j on of i n f o t m a t i o n  produced ex te rna l to the
t a r g e t  s y s t e m , h i i i -  u s ed  by t h e  i - a r q e t  sys tem.  For e x a m p l e , in
an i n v e n i - o r y  Sy st em , a c u s t o mer  o r d e r  m a y  be considered an INPUT
t o t h ~ s y s t e m .

rni ~~~o~~~ ç

A r  O 1TTP 1T ~~ is a c o l l e c t i o n  of i n f o r m at i o n  produced by the target
sv~ t e m , h i ’ w hic h is used ex ’-- ~r n a l  to t h e  sys tem . For e x a mp l e ,
i -h e  p ay c h e ck s p r o d u c e d  by a payroll processing system could he
th ought of is oUTP~TT~ as they are eventually used by employees
ou t s i de  of t h e  sys f e m .  Once t h e  co l l ec t ion  has  l e f t  th9 system ,
no furth er reference may he m a d e  to  i t .

An ~~ ‘T I ’r y is  a collectio n of information which is maintained
i n t e r n a l  t~) the syct em .  FN’~ITIEF are initially “produced ” and
Pb~~” “ m a i n t aj n . ’l ” u s i n g  i n ~ o r n a t i o n  f r o m  I N P U T S  and  then OUTPUTS
ar ~ n r o d uc e l us i ng i r f o r m a ion  f r o m  E N T I T I E S .  The “ employee
i n f o r m a t i o n ” desc r i b e d  abov e i n  t~~€ d e f i n i t i o n  of “Col lect ions
of T n f o r m a t i o n ” is a n  exa ino l ’~ of a n  EN T I T Y .

A l l  of s-b c  a b o v e  i- vn-e s of c o l l e c t i o n s  of information may belong
~n l arger collection s and m ay he b roken  down i n t o  smal le r u n i t s

? ~~~~ P~ or1IR!MFNT S L~ NGUAG~ MAN UAL
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of informa tion. Consequen tl y ,  ‘~here ma y be “structural”
rela tionshins hetwe~~n par ticular objects of these types.

1.1. 3.2 c21 ~~~~~ ~~
A nu mber of instances of one or more collections of information
is called a SET . ~or exampl e , a SET migh t  he def ined  to
desc r ibe  all i n s t a r ce s  of “e mp l c y e e  in f o r m a t i on ’I in the  tarqet
system . There is an imoortant distinction to be made betwee n a
collec i - t o n  of information an d  an  ins tance  of t hi s .  I n f or m a t i o n
ca L l e d  “ emn loyee  i n f o r m a t i o n ” is a collection of informa tion,
hut  emp loyee  i n f o r m a t i o n  abo u t J A C K SMI TH is an ins tance  of the
collection of information . A number of instances togeth er may
con s ’ii- u it e  a SE” of “ employee  i n f o r m a t i o n .” L ik e w i s e , if  two
collcc~ ions of emplo yee informa tion were maintained (one for
curr ens- enr)lov~~ s and on e for retired employees) a SET could be
defin ed to contain instances of both col lections as well as
defining a separa te SET for each ccllection of information about
the different tyoes of employees.

~h -~ com mon e x a m p l e  of  a SET - is a master file consisting of
recc,rds , i.e., F~ I’r :TI~~~~, for each emrloyee . However , SET m ay
also con sist of T’XP~!’S and OU T P U T S . This  pe r m i t s  SETS t o
represen t collec ’ion s of I NP UT S, e.g., q ueues of messages to be
orocesse 1.

1.1. ‘.3  Pel a ’ i on s hi n s  A m o n g  Co l l ec t ions of ~~~~r n a t~~~n

Col l -e c’-ions of i n f o r m a t i o n  m a i n t a i n e d  i n t e r n a l  to the  sy stem
( E N T :— !r s )  -i r e  o f t e n  “r e l a t e d”  to each o ther  in t h a t  the re is
in formation whic h is not inherent tO  either yet is associated
w i t h  b o t h .  In  ~he ~ x a m n l e  of a wa rehouse stock control system ,
infortna-’-ion abou t inventor y items may be re la ted  to i n f o r m a t ion
abou t t h e i r  su p o l ier s , e tc .  RELATIONS are used to describe
l og i ca l  c o n n e c t i O ns a m o n g  ~‘NTI ’ I I !S .

1 .1.7 .~4 Dat a jnitj~~
T o l l€ c ’i o ns of i n f o r m a t i o n  ( I N P U T S , OUTP U TS and  ENTITIES )
“contain ” va lues of information called ELEMENT S and GROU PS.

EL M ? W C

~~~~~~~~ are the b a s i c  u n i t  of information and , therefore,
c a n n o t  be su h i i v i d e i .  A n  E L E M E N T  is use d to describe a da ta
obj ect  which m ay t a k e  on a v a l u e .  For e x am p l e , if “employee
t n f o r m a i- ion ” was def i ned t o be an ENT ITY it wou ld not , in
it s e l f , have  a v a l ue . ~h e  ~L !M!NTS m a k i n g  u p  “empl o yee
i n f o r m a t i o n ” suc h as “age ,” “sex ,” “sala ry, ” etc ., migh t  hav e
values for a particular instance of “employee i n f o r m a t i o n . ”

P A ~ T I ~‘5EF PFO ’1 I~ E M E N T S  L A N G U A G E  M A N U A L
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GROUPS

r ,p gr T p s  are u~~ e’1 to descr ib e  a col lect ion of E L E M E NTS and/o r
o4h e r ~ P oUPS . G R OUP S a l l ow t h e  problem de f iner  to  l og ica l l y
r e l at e  one or more !‘IE~’CNTS and/or GROUPS together and refer to
t h e m  c o l l e c t i v e l y  by t h e  G R O U P  n a m e .

G R O T T P 5  can he  ~h n u g h t  to be synonymous with the names of the
‘~J~~’s comp onen ts. !n the example of “employee information ,”

t h e  “n a m e ” of ‘be e m p l o y e e  m a y  te d e f i n e d  as a ~ PO ’T P where the
con st~ 4 u t e n t s  of the GPOtJ P, “firss- name ,” “midd le initia l,”
“surname ” m a y  h e d e f i n e d  as E L E M F N T ~~. Th e use of GP OUPS is
prima rily a rotational cotivenience .

1.1.3.~ Dat a Der ivation

A n  i n f o r m a t i o n  p r o c e s s i n g  system exis ts  to orocess data , i .e.,
4o produce la ’a values from other d a ta  va lues .  This
t r a n s f o r m a t i o n  is k n o w n  by different names such as process,
nrorcdure , func ’ion , cpe ration activity, etc. In U R L , a PRO CE SS
is the t yne of object used to describe this transformation .

The t o t a l  a r qe t  sy s t em  can he r ega rded  as a PROCESS a t  the
highest level. Ft P P O C~~~S is d e f i n e d  by specifying the
in formation uoon which jt operates and the information which it
prod u ces .

1.3 .3 .f Si7e and V o l u m e

Ob j e c t s  wh ic h r e l a t e  i n f o r m a t i o n  oer t ain inq to t h e  a moun t of
information ma intaine d by the system and volume of information
to he orocessed are describe d to estimate the size of the target
syst em .

Information about the size of a proposed target system is

~isuallv sta’ed in t e r m s  of n u m h ~~rs.  E . g . ,  5D ’~ e m p l o y e e  changes
occu r each p ay  p er iod  or p roduc t i on  analy sis  report consists of
1O~ ~ar,p s .

rn U~~t , t h e  “n a r am e t e r s ” a f f e c t i n g  t h e  size of t he  syste m are
considered objects and each given a unique name : two typ es of
objec ts are perm i+ted :

STS~ P~ — PA~~AMETERS and time INTERVAL S

~he tasic n’irpose of treating these n ar am e ter s  as ob jects is
I-hat 

~~~~ occurrence can he unicuely id~ ntified . Conseguently,
j j l  occurrences can he identified . Also , only one assignmen t of
numerical values need he re~ iy, the assiqnment can be as “late”as possib le , m l  s e n s i t i v i t y — a n a l y s i s  can he carried out .

‘~~~~‘~~ T T J S? P T~!OUTREM!NTS LANGUAG E MANUAL
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SY ~ T E N — P  ~P Ft ”  ET~ R

A ~Y 5  ~—P A~~ET~~? is  used t o  represent  a v a l u e  r e l evan t  to
c h a r a c t e r i z i n T  “ sys~~em ” si’e. A SY~~~E N — P A R A M E T E R n a y  he use d t3
lescr ihE ’ the n u m b e r  of insta nces of a particular ELEMENT in a
p a r t i cu l a r  i nst a n c e  of an E!4 TI~~Y , f or example .

IN~ ?~ VA L

A n N~! L  is u sed I - 0  describe a unit of time . In defining
fregucncy of an occurrence in the system , the frequency must be
d e f i n e d  w i t h  res oect to scme u n i t  of t i m e .  A “yea r ” is an
ex a m r l e  of an interval , as  is “work week.”

1.3 .~~.7 ~~ n~~r nj~ LiQL
he ‘Iesc r in~~i ort of t h e  d ynamic tehavior of the system indica tes

r uiremeit s on pro~~essj n q  or— Icr and the relationships between
processes a n d  obj e c t s  t h a t  i n i t i a t e, t e r m i n a t e, or i n t e r r u p t
them .

An ~VEN~ is use d to describe possible occurrences during the
op er a t i o n  of the t a r g et  s y s tem .  An occurren ce of an EVENT is
ascocia tel with a seecific point in time , but the same EVE NT may
occur  mor e  t h a n  orr ~ d u r i ng  t a r q e t  sys t em o p e r a t i o n .  For
e x a m p l e , “~~~ror re~ og ni~ ed” m a y  he an EVENT t h a t  causes no rma l
processing to he suspended while an error processor is
m i t  fated .

cmi n :‘rrc N

A cr )u r t~r ’~ON is u sed to describe some aspect of t h e  s t a te of the
t a r q e~ sys~ em .  A C~~N D IT IN ~ may he either true or false. For
eva m r le , “i n p u t  d a t a  v a l i d ”  co uld  he a c O N D I T I ON .  A c h a n g e  of
t h i s  C ; 1W D I TT ON f r o m  tr ’i o to f a l s e  m i g h t  cause art E V E N T  (such as
“e r ro r  r e c o qn i z e d ” )  or m i g h t  d i r e c t l y  i n i t i a t e  e r ror  pro cessing.

1.3. ~.P S e n  A r ~ h it e c t~~re O~ jec t s

PoOc~~
c SOP

An obj ect t h a t  can  “ ner fo rm ” a fPOCESS is a PROCESSOR. In other
wo rd s , a T~r OC F SSO P is  an  “acent” that physically act s to perform
a PFoC!S~~. A compu ’er system , a department in an organization ,
a person , ca n  a l l  he model ed as a PR OCES SOP ,

~ 11!~Fr P~ OU IP~ NENTS LANGUAGE MANUAL
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The total *ar ,let  sy st em can be regarded as being perform ed by a
single PROC!S~OP at the hiqhest level. This highest level
PROCF~ et~P is the collection of all the physical entities
( i n c lu d i n c  h u m a n  be in g s)  t h a t  a c t u al ly  carr ies  out  a l l  t h e
inforfation processing functions in the system .

A ~~~SC ’T P C~ is s o me t h i n g  t hat the physica l elements in the target 
-

svst cn consume in order to carry out information processing
functions. A F!SOTY~-CF is c o n s u m e d  , and once an amount of
~~sOPFcV is consume d , it is considered unrecoverable because it
is “ used in. ” ~o. example , a certain amount of RESOURCE called
electricity is c o n s u m e d  by an  e l ec t r i cal app l i ance  in a g iven
t i m e  per iod . The  a m o u n t  of e l e c t r i c i t y  thus  consumed is not
recoverable because it is used up.

is i m p o r t a n t  to  n o t e  t h i s  s o m e w h a t  special ized m eanin g of
P E S O 9 P C F . In  t h e  cienera l u sage  of the te rm , “ resource” coul d
me an so m et h i n g  t h a t  is ~~~~~~ fo r a task to be pe r fo r m ed , but
w h i c h  is r e t u r n e d  a f t e r  j t  i s  f i n i s h e d . For e x a m p l e , an
electrical aptñiance can be regarded as a r esource in th is
sense: w hen i t  is b e i n g  used by someone , nobody else can use it;
hu t  wh en i~ is n o  lonac’r used , it is a v a i l a b l e  for use. In URL
th is second m e a n i n g  of “ resource ” is modeled by PROCESSO R , and
the t e rm RESor ,pc~ is excl usively used for the first mean ing.

si nce j t  is n ecessary to h an dIe q u a n t i t i e s  of R E S O U R C E s , uni ts
a r ° n~ edp d t o me a sure  F~’FO T TR C !s .  Th e ob ject UNIT is use d for
~his purpose . Ft “ “ T  is used to measure RESOURCEs. For
ex a m r l e , elec ’- r ic i~ y may he m e a s u r e d  in a UNIT ca l led
“kilowatt—hour. ”

A ~~~~~~~~~~~~~~~~~~~~~~~~~~ is an object  tha t defines  a mea su~~eof ~~~ r~~nr’Pc? ‘i sage for  a PROCESS. It is introduced in UPL as
a way of exnressing resource consumpt ion of a PROCESSOR
oer~~o r m a I n q  a P~OC~ SS i n d e p e n d en t  of what  PROCESSOR p e r f or m s  it.

Wo r ex am p l e , one can assign v a l u e s  fo r  a F ES O U R CE—USAG !-
PAP A M~~1’T~ m “no--of—fortran— steps” to a set of PROCESSes. The
val ’tes n~ the PC!~~f S A G E ~~p A q A r 5 ~ E R fo r  a P1~OCESS might
signify the number of F OP’ t P I M s ten s  if the PROCE~~5 is to he
ner~ orme 1 by a c o m p u t e r  and  ~1 R T R A N  is to  be use d to w r i t e  t h e
nrnq ras . The ac tu a l a m o u n t  of ~PS CU R C E consume d in orde r to
car ry out  thi s °~ OCEs! depends  on th e  pa r t i cu l a r PROC E SSOR ’ s
a b i l i t y ,  w h i c h  i s  expressed in t e rms  of R ESO U RCE con s u m p t i o n  per
P~ !’~ v3~ C !—V1~~*G !—P ~~ A ’!?T!~~.

P A ” T  I ?T 5 ER P EQ U I P E r E N T ~ L A N G U A G E  M A N U A L
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1.1 .~4 ~~~~~~~~ ~~~~~~~~~

~ro- 1ect ~a n a q em e n t  objec t s  a r e  used to p rov ide  i n f o r m a t i on about
th ~ i n d i v i d u a l  w r i t . in q  th e  U R L  descr ipt ion of th~ ta rget  system .
‘YPL is not i nt ~ n 1ed ~ o be a project management system , hut it
provides for two types of objects.

PP LZr—~~EFTN~ R

PP~) R T ” ~~— D F v i N FP is a n obj ect u s € d  to describe a -person who
w r it e s  t h e  nrob l~~m st a t ement  (U?!. statements) for the  ta rge t
svst~~m or who has the responsibility of maintaining the UPL
descrip t ions for ore or more other !JPL objects. For example ,

t — T ’E E’~N ’P., “ l a n e  Sm i t h , ” may  be responsible  f o r  t h e  URL
descrip tion of t h e  obj ec t s, “ e mp l o y e e  i n f o r m a t i o n ,” “payro l l
nrocessir.g,” e - c .,  wh ile other people on the pro ject may he
r~~sn on s ih l e  for  other object s in the target system ’s
desc r i pt ion .

4 A ! L B C X

A “ii.p cy  is us~~d ~o descr ibe t h e  loca ’ion wh ere  ques t ions
an d/ o r  in f e r  m a t i o n  a b o u t  the ‘ifli des c r i p t i o n  of a p a r t i c u l a r
tar get system ma y ~‘e sent . Usually a NA ILBOX is related to a

~~~~~ ~L 2 ~~~! i~c±~
For an a ccurate description of a t ar q e t  sys t em , special
properties of c e r t a i n  oh iects m u s t  he d e f i n e d . For e x a mp l e , in
‘l t a s c rj bj r t cj a la rge  i n f o r m a t i o n  processing system , it may be
necessa r y  t o i~~fj r o  w h i c h  f u n c t i o n s  (PFOC !SSE~~) a re  to he  done
m a n u a l l y , r u n  ba t ch , or o n — l i n e , ptc . The U R L  o b j ect ty pe s tha t
are avai lable are S Y~~O~~Y~~, ~!YWORD , ATTR IBU TE , ATTRIBUTE— VALUE ,
Ctk’~SI?TCFtTIUN, ?1~~1O , SOU T ~CE , SECTIRITY and TRACE— KEY .

~YNONYM

Ft ~ Y 9 C N Y M  is use d t o  d e f i n e  an alt e rnative name (alias) for a
eiven  n a m e  in th e  ‘JR L lescrinticn of the system. The SYNONY M
m a y  s i m p l y  d e f i n e an ah b r ev i at i cn  of a long name or s p er i f y  a
t o t a l l y  d i f f e r e n t  n a m e  f o r  a n  obj ect , der ~end in g  on w h o  looks at
t h e  ol ’j ert  (j , e~~, s ev ~ r a l  people m a y  t h i n k  of the same t h i n g ,
hu ’ c al l  j’ several differen t names)

A !~F Y W O ? f l  j s  an obj ec t  t y p e  used to i d e n t i f y  one or more objects
in Pt~ target syst em descr ipt ion  for  sel~ ction and a n a l y s t s

PA ~~T I Uf”P REQUIREMENTS LAN r,UAGE MA NUAL
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purposes. “or example , if a l l  fun ct ions (PP OCE SSE S) described
as being manual proredure s i n  t h e  t a rge t  sys tem were to be
l ist ed  an d  analy ie ii  toge ther , t he  K E Y W O R D  “ m a n u a l ”  coul~ be
a ’t a c h e d  to each PROCESS for this purpose.

~~~~1~flI! ~~~ ~~~~~~~~~~~~~~~~~
Ft TT I~~U ? S  m i  P .T’~?IBU~ E— vA LHE s are used ~o describech a r a ct er is t i cs  of p a r t i c u l a r  o b j e c t s  in the target  syst em
des c r i p t i o n  t h a t  ma y not he descr ibed by any other TIP !.
st at em en ts. “or e x a m p l e , to describe t h a t  the  l e n g t h  of an
FtE’~!I!~ is six characters long, the A~~ B !BU’rE “l eng th”  could he
de f i n c d  and , for  a pa r t icula r E L E ” E N T , the  corresponding
A ’ R T P n ~~y~ y A l r T r  could he “6. ”

cL A F S ! ?I C A ~ — O N

C~~~~~~~ TC),~ T t ~N ~ay he  associa ted w i t h  d a t a  objec ts , PROC ESSES
a n d  £pOC!S5ep~ i n  t h e  t ar ge t  s ys tem . A va lue  may also be
associated with th e  C L A S S I F I C A T I O N .  In order for  a PROCESS or
P C ~~~CR to he allowed access in the  target  syste. to ~ data
obj ec t , it mu st have all the CLASSIFICATIONS tha t are associated
w ith  th e  ~a~~a obj ect , and  t h e  v a l u e  must  be greater  t h a n  or
eq u a l  ~e the value associate l with the data object.

A t’!~1O i s  used t o  descr it ~e a n o t e  ( t ex t )  r e l evan t  to som e aspect
of eh e  t a rget  sy st em desc r i üt i on .  For e x ample , a n o t e
concern i ng u n r e s o l ve d  prob lem s  in describing a selec t nu mber of
G P O U ” S  i n  t h e  t a r q c t system d e s c r i p t i o n  could be def ined  as a
M!!e and  t h e n  r e l a t e d  to each of t h e  app r opr i a t e  GROUPS.

A Sr)~1Pc~ is used to  describe an object , outside of the problem
statemen t, rel’~vant to the description of one or more ob jects in

- the target syste m d~~scription . For examp le, a feasibili ty study -

of the t a r g e t  sy s t em be ing de s igned  may have i nf o r m a t i o n
r e l ev an t  to w h y  one a l t e r n a t i ve  of descr ibing the ta rget  system
was chosen over a n o t h er . Th e f e a s i b i l i t y  s t u d y  coul d be
lestqna ’- ej as  an object of typ e  SOU RC E.

S~ C r T F I ~ Y is used to identify wha ’ ob j ect descr ip t ions  can be
reviewed by a g i v e n  class of persons .  Some types  of info rm at ion
m a i n t a i n ed by  t h e  ‘ar qet  system ‘ny he considered confid ent ial ,
so ‘he  d es c rj n t i on  i n  the  nroh le m s tat e m e n t  on how t h i s

PAr’ ‘le ER F E Q U I R ! M E N T S  L A N G U A G E  M A N U A L
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informa t ion is maintained may be restricted to nigh level
m a n a g e m e n t  a n d  a few select DrogralDmers.

Pt C F— K F Y

~ TrACF—~ Ev is u sed to correlate objects which exist in
l i f fe ren i  d at a— b a s e s . “or e x a m p l e , the logica l system desig n
and physica l system design of a security control system may
exist. in two d i ff e r e r t  d a t a — bases .  An oblect called a sec u r i t y
level  m a y  ev i&  in  ‘~~e logical design data—base , an d a f i e ld of
numbers call ed a security level number may exist in the ph ysical
design data-base . A TPAC?—KEY called a security level key may
h e ap p l i e d  t o b o t h  o bj e c t s  t o  d i s p l a y  t he  cor re la t ion  betwee n
th~ m .

~~~~~ !i~~~~~~ ~~~~~~~~~~~~
~he previou s section presented the types of objects that must he
d e f i n e d  wh en  de scrib i ng a n  i n f o r m a t i o n  processing system .
flrgani~atjon objects define the environment in which the target
system is embedded , ~arget System chjects describe thecomponents of the tarqet system , Project Management objects
de scr i b e  the  pro je ct in which the ta rget system is be ing
develope d, a n d  D r o p e r ty  object s describe propert ies of all types
of ob lec t s .

Tn addition to ident ify ing particular objects (by giving them
names), the relation ships among these object s must he stated .

— For ~ x a m p l e , i~ “employ e e — i n f o r m a t i o n ” is def ined  to be an INPU T
a n d  “ p ay r ot l — or o c e s s i n q ” as a PROC!~ S, a relationship connecting
t he se  t w o  o hj ~ r ’ s m a y  he specified . In TJP L t e r m i n o l o g y ,  if
“~ mplov ee-inf ormatior ” is an in p u t  to “ p a y r o l l — p r o c e s s i n g ,” the
relationship car he stated “payroll—processing ” RECEIVES
“emol oyee— inform~ation ” or “employee—information ” is RECEIVED by
“p ay r c l l — pr o ce s s i n q . ”

Figure I.14. 1 presen ts a listing of all relationships allow ed in
T1P L i n  a lph a bet ica l  or l c i r along with legal abbreviations for
t h e se  st a t em en t s .  ( A  d a s h  in  place of an a b b r e v i a t i o n
d es ign a t e s  t h a t  t h e r e  is no acceptable  abb rev ia ti on  for  tha t
s t a t e m e n t .) “~h i s  sect ion  cives an i n t r o d uction to the
r°la$ionshins . ~“hev are d e f i n e d  in d e t a i l  in  Section 2 and  3.

1.14 .1 c2!~~~~~D~~r1~ x
One charact erist ic of mos’ r e l a t i o n s h ip s  hetwee~ two nam es is
that i~ may h~ s oeci f iel  in both directions . Por exampl e,
sp e cj fyj n —y t h a t  a n VIT !’TTT is GE N !P A T!D by a PROCESS is
pg~~j y~~~ç.~~t to  s n ec i f y i ng  t h a t  t he  PROCES S G E N E R A T E S  the  OUTPUT.  -

‘~“n *~~rn  an d  r~”” Er~~’r!c are called  complementary  re la t ionshi ps .
“ig it re 1.4. ’ pr e s en t s  a l ist  of a l l  complementary  re lati on ship

P A ” T T ~~~~~ F !Q U I R E M E N T S  L A N G U A G E  M A N U A L
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nairs. (A dash designa tes that the relationship does n~ t have acomp lem e n t . )

1 • • 2 ‘el i~~L~hi~~ ~e.~Ye!fl 1~~~~iLt ~~~~~~ ~~
“p1. allows a numb er of relationshirs to “connect ” object s
w h e t h e r  the y are of the  same class as de fined  in Section 1.3 or
in diffe rent classes . For i n s t a n ce , in the abov e exampl e , two

ar g et  SYS’ e m ob jec ts  were re la ted  via the  REC EI V ES
r e l a t i o n s h i p .  since  O rg a n i z a t i o n  objects , Project  M a n a g emen t,
and  Pr op er ’v  obj ect s  also c o n t r i b u t e  + 0 the descript ion of t he  -

Syst em , t h ey , b oo , mu s t  be r e l a t e d  to d e f i n e d Target System
objects . Therefore, there is another set of relationshi ps to
conn ect Target ~ yst~~m ob ject s with Organization objects, another

~or Tar g et  S ys te ~n obj ec t s  and Property objects, etc. The
possitle ~et~ of relationship s are shown in Figure 1.4.3.

n e l a t i on sh ip s  m a y  h~ classi f ied in the same way  as obje:ts were
c l ass i f i ed  in S~ cti on 1 ,3 .  The first row of Figure 1.4.3
presents r~ lationships that an Organization object may have with
other Orqani7 -ation objects, w i t h  Target  System objects , Project
Management objects and Pronerty objects. The second row
presents relationsb i ps t ha t  a la rqe t  System object may have with
Or g an i ~~a ’ion o hj - ~c~ s , Oth er  T a r q e t  Sys t em object s , Pro jec t
vanagement ohlec ’s and Prop3rty oh1ec~s. The third row presents
relationshin s tha4 a Project ~!anagement object may have with
Orsaniza~ ion objects , ~arqet System objects, other Project
~a n a i em e n t  ~h je cts, and P r o p e r t y  obj ects . The f o u r t h  row in
F i gu r e  1 .14.3 ore sents relati onships that a Proper ty object may
have with ~rqanization objects, Target  System ob j ects , Pro ject
M a n a g e m e n t ob j e ct s  a nd o ther  P r o p e r t y  ob jects.

T)~~~ ” : U~~EP P F QU I R E M ! N ’ T S L A N G ’ J A G E  M A N U A L
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T E R M I N A T E D / T E R M I N A T E S
T E R M I N A T I O N /

TERM INATICN~~ AtISES
TRIGGERED/TRIGGERS
UPT)ATED/IIPDATES
UTILI7ED/tJTILIi ES
VALUES

P P1JEC~ R E S P O N S I B L E R E S P O N S I B L E

OP~~~’.Y APP!  ITS AP PLI E S
On. TrC .I S

V irplre 1. 4 .3  Felation ships among Classes of Objects
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PPOJECT ~~~~~~~ OBJ~~~~ ____

O R G A N I Z A ” I I N  P T!PO N S!BLE — PP Q B L!M— D !FINEP AT TRIBUTE S
OR1!CTC K E Y W O R D S

S E C U R I T Y
S E E — M E M O
SOURCE
S Y N O N Y M
TRACE—KEY

RES PONSI BLE—PFORLFM—DEFIN ER ATTRIBUTE S
SVSTE~ KEYWORDS
OBJECTS SECURITY

S E E — M E M O
S O U R C E
S Y N O N Y M
T R A C E — K E Y

o~~ Jp rT MA: L R O X / A P P L I ES A T T R I B U T E S
MANAG!M FN~ KEYWORDS
OBJECTS SECURITY

S E E — M E M O
SOURC E
S Y N O N Y M
TRACE— KB’

~POP !~’TY A P P T I ~’S A T T R I B U T E S
~‘iJFC’rS KEYWORDS/APPLIES

S E C U R I T Y / A P P L I E S
SE E-ME M O/APPLI ES
SOURCE /AP PL IE S
S Y N O N Y M
TRACE—K EY

!ig~ire 1. 14.3 Pela tion shiRs among Classes of Objects
( C o n t i n u e d )

PA ~~~~~~ I ~~~~~~~~~~~~ PF QU:R!~ !NTS L A N G U A G E M A N U A L
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‘• ~‘ • ~ ~~~~~~~~ ~!M~ I!I~ Lfl2.t.i.2I~
An y in forma ’ion whic h is nøeded to describe an objec t and wh ich
cannot be s r , ec i fj ~~j  by u s i n g  one or more relat Lon ships  :an be
specifie d in a narrative or text d escription called a commen t
‘~ntry. These commen t entries are not named (as objects  are
na m e )  and , th~refor e , apply to only one particular name. A
n ’ imh .~r of l i f f e r o nt  tyn es  of comment entries may be defined
doo~~~r lj~~q on the t y p e  of ob jec t  t h e y  per ta in  to , The types  of
narrative and free-format descriptions that may  be def in ed in
“NT. according t o  t h e  class of obje cts being described is given
in F i ou r e  l. 14 .~~.

• ‘~ c1~ U A i ~.i~~ 21 ~~1 ~~~i2D.~~U~~~~~~ ~~~~~~

Th~ relationshi p s m a y he qrou oec l  i n t o  nine major groups on the
basi s of ~h e  “aspect ” o f ~h e  system which they describe . These
n i n e  m a l o r  a sp e c t s  ir e :

~y st r~vi~ pl ow
~v st ’~rn St r u c ~ ur ~
~
)
~~~i a  S ’r ur 1 ’ire

Da ’ a P e r i v a~~i on
~~~stem S i ze  in - i  V o l u m e
~y s~~’~m !~y n a m i c s
~y st ’~m A r c t h i t o c tu r e
Svsterr Proper t ies
or o-lect  M i n i q ~~m~~nt

is 4~~~in ~~t1 he 1o~~. So ø r i f v i nq  i n f o rm a t i o n  ab o ut  eac t~ of
th ~~so acp er+ s in v o l ve s  one or  more  ob jec t  t y p e s  a n d
r~~la~~ior ship s .  ~i-i~~re 1.4.6 oresents a summ ary of these  n in e
asri~~cts wi s h c o r r e s n o n d i n g  ob jec t s  an-i r e l a t i o n s h i p s.

1.L 4 . 4 . 1  5~~ t~~~ r~~ OW

h~ ~ys tem Wlow asp ect  of the system deals w i t h  t he  in te rac t ion
bc~~weqn sh~ t jr i e~ ~ y stq ,p  and its environment. This involves
d e scr i b i ng  th o s e  ob i ect s  ( NP T JTS)  wh ich are suop l i ed  by th e

vi ro~~ ent ( ‘ Y ~~~PE~ CEF)  to the  ta rge t  system , those oblec ts
(OTr PUT~~) which arcs produce d b y  ‘he target system and a:c~ pte4
by the environ~nen~ , and th~ responsibility of the  en v i r on m e n t
for informa tion (S~ r 5) within the system .

A n y transfers of ia~~ within the system are not considered as
ear ’ of S y s t e m  ~ 1àw beca u se t h e r e  is no in te rac tion  w i t h  the
env i ronme n t .

‘ .~4 . 4 .2 �~~~!
5vs’e~ S t ru c t u r e  is conc ern ed  w i t h  t h e  h ierarchies  inher en t in

PA!!’ I TS~~ ~ r o r T r p ? N F w T S  L A N G U A G E  MANUAL
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most types  of  sy s t ems  • (This  inc ludes  i n f o r ma t ion  s t ruc tu re s  as
well  as pro’~essinq st r u c t u r e s . )  S truc tu res  m a y  also be
i n t r o du c e d  to f a c i l i t a t e  a p a r t i c u l a r  de sign approach su ch as
“top d o w n . ” ‘n t h i s  contex t  al l  information may initially he
qroiipcd together an 4 called by one name a t  the highest level,
an d then  g r a d u a l l y  b r o k e n  ‘l own .  ~~ stem s t ruc tu res  can  represent
h i g h — l e vel h ier a r ch ie s  which may not actually exist in the
sys~~em as wall as those that do.

cT. ;~~? O~ OBJ E C T TYP ~~ C O M M E N T  ENTR Y R E L A T I O N S H I P

OPG ~~N I7? T I M  OR~1?C T~ !~~ SC9 I pT ION

~~~~~~~T Sy S”E~ O BJ F . C S D E !~I V A T !C N
DE SCP IP ” TON
P R O C E D U R E
VO L A T I L I T Y
V D LP~T I L I T Y _ M E M  BER
V O L A T I L I T Y — S E T
W H I L E

OPOJE C T M A N A G E M E N ~ D E S C R I P T I O N
cR3? C’T~

DPO P~~~TY °BJ E~ TS D E S C R I P T I O N

?iiur? 1, 14.5 Types of Comment Entries
f or each Class of Objec ts

RAPT I U S E R REQUIREMENTS LANGUAGE MAN UAL
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SY ST9 A SP E C T  “RL OBJE CT S U R L  R E L A T I O N S H I P S

SYSTEM EI.OU IN~!’EPF1~~E RECEIV ES/RECEIVED
INP ’V” G E N E R A T E S / G E N E R A T E D
OUT PUT TJPDATES/tJPDATED
PR OCESS R E S P O N S I B L E — I N T E R F ACE
SET 

— 
eYSTEM STRUCT’TPE INTEPEAC ! SUBPARTS/PART OF

TNPrP” SUBSET/SUBSETS
OU TPW ’ UTILIZES/UTILIZED
P R OC E SS
SET

DAT A S”P ~1CT r J p ’~ G R O ~JP CONSISTS/CONTAINED
E L E M E N T  I D E N T I F I E S/ I D E N T I F I E D
E N T I T Y  S U B S E T T I N 3 — C R L T E R I A /

S U B S E T T I N G _ C R I T E R I O N
ASSOCIATE’)/ASSOCIATED— DATA

DAT 1~ rF~~Tv~~’ToN N TE?F A CL US ES/US Er )
~ NP T J T D E R I V E S/ T )~ R I V E D
OUTPUT U P D A T E S / U P D A T E D
P R OC E SS M A I N T A t N S / M A I N T A I N ~~D

P R O C E D U R E  *
G R O U P  D E R I V A T I O N  *
E L 2 ~’!FNT C L A S S I F I C A T I O N
E N T I T Y  S E C U R I T Y - A C C E S S —
C L A ~~SI~~I cA ? I oy  RIGHTS

~ Y S T E ~ SI ZE S Y S T E M — P A R A M E T E R  CONSISTS
T N ” ’ R V A L  H A P P E N S

CO N NEC T lvi T V
CARDINALITY
V A L U E S
V O L A T I L I T Y  *
VO L A T I L I T Y - S E T  *
V O L A T I L I T Y - M E M B E R  *

S Y S T E M  D Y N A M I C ~ E V E N T S  CAUSES / C AUSED
C O N D I T I O N  IN C E P T I O N - C A r J S E S /

ON INC E P TION
IN T E R P U R T S / I N T E R R U  PTED
M A K E S / M A D E
T E R M I N A T E S / T E R M I N A T E D
T E R M I N A T I ~~N— CA!J SE S /

ON TERNINATtON
TP IGGERS/TRIGGERED
W H I L E  *

* comm e n t e n t r y
Fi gure 1.14.6

T T P L ob j ect and Statements Organized According
to Aspect of Target. System Described
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SYSTEM ASPECT U RL OB JECT S U R L  R E L A T I O N S H I P S

SYS’EM ARCHI’TECT~)BE PROCESSOR CONSUMES/CONSUMED
RESOURCE P~ FORNS/PE R FORMED
R E S O U R C E — U S  AGE— RESOURC E — US AGE/

P A R A M E T E R  R E S O U R C E — U S A G E —
PA R AMET E R — V A L U E

M EA SUP !S/ MEA SU RED

P~OJF CT M A N A G E~.ENT PROBL EM-DEFINER RESPONSIBLE/
P~ATLROX RES PONSIBLE—

PROB LEN- D EPI NE B
MAILBOX/APPLIES 

a 

P R O D  E R T I E S  AT TN ! R UT ~’/ AT P IBU TE S /APP LIES
A T T R I B U T E — V A L U E  K E Y W O R D S / A P P L I E S

C L A S S I F I C A T I O N  SEE—MEMO/APPLIES
KEYWORD SYNONYMSI’DESI~ NATE
r.E~IO DESCRIPTION *
SYNONYM SOURCE/APPLIES
S O U R C E  S E C U R I T Y / A P PLI ES
S ECTT P ITY T R A C E - K E Y / A P P L I E S
~RACF—KEY ASSER T

* com men t entry

Figur e 1.14.6 (ContiTkued)
U R L  O b j e c t  and  Sta t emen’s  Organize rl Acco rd ing

~o Aspect of Target System Described

P~mT I U SER REQUIREMENTS LANGUAGE MANUAL
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1 ,t4 ,l4 .~ Da~ a ~~cuc~ u r e

Data st.ructur~s represent s-h e r e la t i onships tha t  ex ist  among
dat-a used anci /oc n un i p u l a t e i  by  the  system as seen by the
“ users ” o~ t h e  systes’ . Data Structures also exi s t in  t h e  w a y
d at a  is qr osip ’~d in co l l e c t i o n s  of i n f o r m a t i o n  such as d~~cu .ents.
The descriptj~ n of D a t a  St r u c t u r e s  a lso involves specifi cation
of relationships ai~’~~g logical collections of d~ ta an d  t h e  la t a
a s so c iat e l  w i t h  such relationships.

1 .U • U • 4 
~~~~ !~~~12fl

The Da t -a  r ) er iv a i ion asp ec4 ~f the system description specifies
the way in which data is manipulated or deri ved by the system. -
It  snec i  ties what informati3n is used, u pdated m d/or derive d,
h ow ~h is  is don~~, a n d  by which processes . This aspect liffers
f r o m  5vst ~~m P low , s in ce  Sy s t em  Flow only  des ignates  the  inpu ts
s- c t h  sys tem an d  t h ?  end r e s u l t s  (OUTPUTS) , w i t h o u t  s p e c i f y i ng
w h a t  act ion s t - a h~~ p l a ce  t o  b r i n g  these t r a n s f o r m a t i o n s  a b o u t .
Da ’~ D~~r i v a t - i o n  can dea l w i t h  t h e  ve ry  lowes t  t r a n s f o r m a t i o n s oE
d a t - a , wh er -~as , Sv s t-~ m Flow deals with hiqh level collections of
i n f o r m a t - i o n  (j . e~~ , r N P U T S  a n t i  OU T ~~IJ T S)

1.~~. L4 .c System ~iz~

The Syst e m Si~~ is co ncerned v i t h  t h e  size of th e  system and
~h~~se fa c tors  that influence the volume of processin g that will
he rer,uired . ~o d~ scrihe system size, the parameters in volvedar e  n a m e d  as o hj ec~~~.

~~~~~~~~~~~~~~~~~ 2i~~~ i~~

~~~ d y n a m i c  ana l vsi~ asp ect  of  system descript ion prese~ts them a n n e r  in  w h i c h  th ~ t a r qet  s y s t e m  behav es  over t i m e .  EVENTS ani
CO Nf l I~~I O N S  ar °  use~ s - o  help describe whe n PROCES SES are
ner f o rmed  a n d  u n d e r  what con4itior~s.

1. 14 . U .7 ~~~ t e r n  rcI ~i tec t u r e

The Svs4em krchitec~ ure aspect deals wit h the physical
r’- ) m n o n e n + s  a n  s tr u c tu r e s  t h a t  a r e  n ecessary in  order  t~ rea l ize
~he g i ven  user  roeni r em en t s .

1 • q •4 • q Dr~ j~~ct ~a a e m e n t

1n adl i s- ion ‘-o t h e  l es c r iot i o n  of the target system bein g
des igne d , l o c i i r v u o n t a t  ion of t h e  g roup  designing (or docui en t ing)
the 4araet 3ystem j~ needed . This involves  ide n t i f i c a t i on of -
persons inv3lva’i and s-heir responsibilities, etc.

PART ! ~
TS
~~? RFOUIREMENTS LANGUAGE MANUAL

_ _ _ _ _ _ _ _ _ _ _ _ _



U F 1 R O / M TJLT T C S/U PL USER’S MANUAL 3’4

1.a.4.q Pro~~er s- i e n

~lt  obj ects (of a particu lar type) used to descr i be the target
system have charact~~ristics that distinquish them from 3ther
obj e cts of t h ~ sa me ty pe . Therefore , the properties of
n ar t i cu l a r  objects in the system must be described. In general,
Properties involve any description particular t a given object.

i .~ ~~~~~~ ~~~~~~~~~~~~~ !!~~~2 1 L ~~~
The P rocess of u s in g  UR L / UP A to  describe an in f3r a atj on
oro~~essi no sy st e m  i n c l ude s  t h e  fol lowing steps:

1) ~athering information abou t the system.
2) ~xpr -essinq the info rmat.ion in URL.
‘) Formattinq IY RL as required by URA .
t8) C o n v e r t i n g  ~he Problem Sta tement into computer processable

form .
5) ~n t e r tn g the  da P a  i n t o  t h e  pro j ect d a t a — b a s e .
A ) r ,enera~ i ng  ~ u t p J t s  f rom t h e  d a t a — b a s e .

~~c i  Ca h er i fl2 I n f o r m a t i o n  ~~~~~~ the Syste~

‘~~j~- st ep  can  he c a r r i e d  out as w i t h  present m a n u a l  methods.
T ’-awe ver , th~ ‘~FL sm r u c 4 ure  (sections and s ta tements)  can he uses
as a s t r u c t u r e  f o r  which information is collected. URA outputs
can also ho u3e1 a; a checklist of m issing information.

URL

The use of UR L consists of:

- denti fvinq ob jec’s, na ming them and assigning a uniqu e type -

to each.
— r ) e s - e r m i n i n g  4 h e  r~ lationshj~ s among the objects.
— c.~atinq aopropri a’- e Properties for each object .

~n v i n f o r m a t i o n  vH.ch ca n n o t  he expressed in thi s  formal  syn tax
can he given  as text in comment entries.

1~~’5~~~ ~~~~~~~~~~~~~~~ ~~~~~ ~ EL~
~~ rean ires only m in im - a l formattin g as described in Section

P k P ”  I ~J~~~F F~~Qr1TP!!1?N’!.S L A N G U A G E  M A N U A L
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i~~
;
~~a nv~ r t in~ P~~~~ ~~~~~~~~ ia~9 ~~~~~~~ 12~~~~~1~Form

he ntoh l~~m s t at em e n t car s be read by U P A f rom w h a t e v e r  f o r m of
computer nrocqssable input is desired. The usual. procedure will
he t~) punch the or o b l em  on cards or to enter it via a terminal.

“he d a t a  can he e n t?r e d  on cards anywhere in the first 72
c o l u m n s .

wh e n d a t a  is ontere l  v i a  a t e r m i n a l , it- will n or m a l l y  f i r s s- he
en ter e d  int o  a f i l e .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
to ~~ DOS ter m inology, the descript ion  of a oroposed I n f ~ r m a t i o n
~roc essinq Syste m i~ c a l led  a P r o b l e m  S t a t em e n t  in t h e  sense
that it renresents a “ p r o h l ? m ” to be sol ved . The p h y s i c a l
sy st em  des igner  th~~n has  t b - a  p r o b l e m  of f i n d i n g  t h e  best sys te m
‘-o accomp l i sh  t h e  r e q u ire m e n t s  impl ic i t  in the description of
t he  oroposed T n f o r m a t - i o n  f lroc e ss ing  Sys tem.  (Th e proposed
system can he considered a soluPion to a n  e a r l i e r  orob lem ,
, a m e ly ,  th e  pro b lem of what outputs are necessary to satisfy the
“ u s e rs ” needs for infor’nation .) The (iRA data—ba se contains s-he
n r o h i e m  s ta t e men t  as it has been qiven up to thit time.

Th- ~ r roh l em s t- a t  emen t- v i i i  h~ b u i l t  up over  a per i3d of t i m e ,
p o s s i b l y  by a n u m b e r  of p r o b l e m  d e f i n e r s  work in ;  s iau l t a n eo u s l y .
T hr e e  asoect s of a p r o b l e m  s t a t e m e n t  and it-s use d u r i n g  looical
svstc ’ m des ign need ‘o he cons idered :

1) The ~ocu~n e n t a t i o n  of 4-he problem st atement avail~
’ 1 e to the

troblem def iner based on the URL informati on in the
let C~hise.

1) The pr o b l em  s t a t e m ~ nt  as i t  ex ist s  in t h e  r i et a-base .

“ho l a s - a — b a s e  contai ns information about all the objects tha t
have been tden i~ ic’l , a n d  a l l  t h e  r e l a t i o n s h i ps a m o n q those
rsb-j ec ’s s-ha s- have b e n  specified . I t  also c o n t ai n s  n a r r a t i v e
s t a s - e m er t s  t o  he u sed  in t h e  f i n a l  d o c u m e nt a t i o n , Excep t for
t h e  n a r r a t i v e  s t a t e m e n t s , t h e  d a t a  is stored in “coded” f o r m  and
not  as a c,ov of ~h - ~ ?O~ M ATT~~D PR~DBL!N S T ATE~~~N T .

1) The m at -  hod by  w h i c h s-h e  p r o b l e m  sta tement is added to or
m c d i. f ie d .

W h e n  t h e  p r o b l e m  d e f i n e r  wishes  to aid to  t h e  d a t a — b a s e  or
m o d i f y  i t  in som e w a y ,  i npu t is prepared according  to  t h e  syn tax
o~ O~~1, i.e., in t h e  same  f o r m  as th e  FOR ~~ATT ED PROBLEM

fM~~~” . h owe ver , o n l y  n e w  da t a  or changes to the dat a need
‘o he en tered. Any elat-a not affected by the input will re main
unchanq e ’i .

T U~~!P PEOrJ!R!MEN’TS LANGUAG E MANUAL
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The ~~~~~ of U!L , t h er e f o r e , d i f f e r s  f r o m  present  m e t h o d s  in ~wosiqnifican ’ ways : the information about a proposed systa m can ha
en t - . .r ’l  in a n y  o rder  and onl y new da ta  or changes  need be
en t e r e d .

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~ .~~e .fl~~~ ~~~~
A s- a n y  t ime problem d e f i ner s  can  o b ta i n  o u t p u t s  based on all or
oar s-  of t he  da t a  in t h e  da t a -base .  These ou t p u t s woul d be used
by t h e  p r obl em d e f i n e r s  in s - h e i r  own work (Da ta  Collect ion ,
Analysi s, !~esiqn , rvalu a tion or Improvement) or in con ferring
wj . ’h IJ3ers and others . The comple t e  s t a t emen t  co n t a i n in g all
4-h e dat a in the data— base is called the  FO R M A T TE D PROBL E M
~~~ “F~~ N T . “he o t her  ou s- put s  c o n t ai n  subsets of the tot al
-documentation , summaries , rearrangements and analyses. The URA
‘~ser ’~ N a n u a l  gives a compl e te descript i on of each repor t
a v -a i~~ahl e ‘o t he  n r oh l e m  d e f i n e r .

Th e POF~~~T~’P T ~ P~~()RL~~~ STA T E ~~~N 1 is based on a l l  t h e  data  in the
data~~haso . It is  no t  mer e ly  a l i s t ing  of t he  da ta  t h a t  has been
~n s- e r c l  hit ’ inc ludes , in  a d d it i o n  to the  r e l a t i o n s h i p s
e x p l i c i t ly  s t a t - e d , ‘hose  s - h a t  h ave  been implied ( i . e . ,
c o mn i e m e n s- a r y  r o l at i o n sh i o s)  . The F O R M A T T E D  PP~~BL EM S T A T E M E N T
is “syntac’ically ” correct , i.e., it can be processed by URA .
!n nrac’ice orob lem definers would  use t h e  F O P N A T T ~ D PRO BL EM
ST !FN ” in con j u n c t i o n  w i t h  c t her  reports  from (IRA .

1.~ Us°r Pe~~uj~em ents ~~~~~~~~ 
t~~j~ ~ truc~~ ç~

3i’v~e ~!~~L is 3 l an g u a g e  w h i :h  mus t  he unders too d  by a compute r
or o g r a m , ( U R A ) ,  it m u s t  h a v e  a fo rma l st r u c t u r e , usua l ly
re~~~r r ed  to as  s y n t a x .  I n  t h i s  sect ion , the  syntax stru cture of
P~~t is o u t - l i n e d . ~ mor e  det a i l e d  s t a tem e n t  of t h e  s y n t a x for
TU’ L anp ears  in “ gse r R e s u i r e u a e n t s  langua ge , Lan~j u ag e  Ref er en ce
M a n u a l  • “ I

‘Tn t consiss-s of sev~ ral levels:

~~~l!~~! ~~!~1 ~~1
I ~~~~~~~ ~ysten Description

~Y P L Sect ion
U!~ L S t a t e m e n t - s

q Deserved W o r d s , N a m e s , N u m b e r s
C ha .r a c t -ers

A descr i p t i on  at each  level  consis ts  of one or more un i t s of th m

* oa r s -  ~~ ~ ff th i s  d o c u m e n t .

p ’~’r I ‘( SE P F~ O T J I R E M E N ’rS LANG tIA ’ ! M~ N (J .AL
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succeedina  l eve l s .  A system descr ipt ion  con sists of one or mor e
URL sect ions. Ts~ ( IR L section consists of one or more URL
statements. ~ach liP!, statement is formed by some combin ation of
Peserved Words , Names , and/o r Numbers. Finally, the Reserved
Word s, Names and Numbers consist of characters allowed by the
UR L character  set.

‘he s yn t a x  of the  c o n s t i t u e n t s  a t  each l evel are d’~f ined  in the
remainder of this section.

1.6.2 Problem Statement Format

rT~ L is a f r e e — f , r m a ’  l a n g u a g e  in c o n t r a s t  to “ fj x e d — f o r t a t ”  or
“t - a h u i l a r . ” In p ar ’i cu l ar , t h i s  means  t h a t  U R L  desc r ip t ions  can
anoea r a n y w h e r e  on t h e p hy s i c a l  m e d i u m , such as punched  cards
aol tha t- within fairly w i d e l i m its , i n f o r m a t i o n  can be e n t e r e d
in - a n y  o r d er .

“he program whi ch “reads ” the Problem Description understand s or
d eC O d E s  the descriot ions by r e o r g a n iz i n g  a de l imi te r  the
sem i — c o l o n  ( ; )  and  Reserved  Words .  The lat t e r  are  d e f i n e d  in
1.(,. F’.

“h -a m a j o r  a d v an t - a q e s  of f r e?  f o r m a t are that  complex pro bl em
statements can he m ade with relative ease and the proble m
st at e m e n t s  can  b e  m a d e  f a i r l y concise .

F orm s can he ies i qr e d  if a more structured method of rec ordi ng
the otoblem sta tem ent is required . One possible orqanii ation of
t- h -~ f o r m s  is g i v en  i n  Sec t - j on 3.

i. c .~ I~E~~~ iI ~~~~ ~~~~~~~~~~~~~~
O n l y  one ‘ID A riat~~—h3 c~ is needed  to s tore  a l l  i n f o r m a t ion  about
a ai ven System . This data-base represents  the u p — t o — d a t e
ver s i rn  of s- -h e syste~ description . IJPA has facilities for
specifying t h e  n a m e  of t h e  sy s t e m  b e i n g  described on all  reports
generated from the late—base .

1.6,li ,~fl ~~~~
A ‘(FL d e s c r i p t i o n  or Probl em St a t e m e n t  consists of one or more
UPL sect ion s, ?ach sect - ion  cons i st s  of one or more  ! JR L
stat~~ments. The flrst statement in a section (and the only
r egu i r ed  one)  is ca l l e d  ‘he Sec t ion  Header. A Sect ion Heade r is
a TJP L statement that i i e r + i f ie s  a section a n d  specifies:

• 1) ‘hat s -h p  user defined n a m e s  g iven  in  the  section header are
a narticii~ar ob ject type (e.g., P!OCESS or S E? , e tc . ) .

2) That any ‘IRL et at em en t s  ( u p  to the next Section Hea der)

PAP”~ I 1T~~!P ?EQU!PE (IENTS tANG UAG !~ MANUAL
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presen t some d~~s c r i p t i on  a b o u t  the n ame (s) give n in the
header  and /o r  f o r m  rela t ionsh ips  be t ween n ames in t h e
header  and ot h er  u s e r — d e f i n e d  names in the  problem
s t a t e men t ,

‘“h ere a re  a f i n i t e  n u m b e r  of U R L  statements that are def ined as
Sect icn H eaders  and  are give n in  “‘able 5.

C(fl : DI ” !ON
rFFIN’! OtJTPTIT
CFS IP( A~~~ pPO ’~L E N - D E F I N r p  -

E L E M E N ~ PR OC P SS
FNT !’Y PR OC ES S OR
F V ?N ~ !~FLA TI ON
r,eOv,p
I N P U T  P E S O U e C !_ U S A c, E _ P A R A N ET EP
IN T E ” ' A C ~ SET
IN T~~R V A L  I~N I T

Table ~~. Section Header Statements

Nos’ oblect type s are defined in sec’ion s of the same t i m e ,
j .~~. , a °RICFSS woull he defined in t he  PROCESS section.
The r e f o r e , t h e r e is a one to one correspondence between types  of
object-s and sect ion headers except that the following ty pes of
oh iect s  are aL l  d e f in e d  i n  a D E F T W E  section :

A”T °I~~r T T~ SFC(JPI TY
A T’”~~I9PT~’— V A LlTF SOiiPT ~’
C L A S S T P I C A ’~’IO~ S!~B S ? T T ! NC ,_ C P  ITEP ION

S Y S ’ r ! M — P A R A M F T E P
~A T L B O ~ T R A C E — I C E Y

a o l  a S Y r O N Y N  is a s s ig ned  to an  ob jec t  b y  a D E S I GN A ? E section.
This distinction hes-- ween Type of Object and Section Header is
i ’n m a  serial co~c~eptually and i’~ introduced only to simpli fy
e nt e r i n g ~(~ L i n f o r m a - ”  ion i n to  t h e  da ta— base  since a l l  the  Types
of CMP C ~~5 de3cr ihed in a D E F I N E  section a1lo~ essential ly the
sa,~~ e set of s t a t em en t s .

For ~acb ‘vpe of sectio n header there are a finite numbe r of
lifferer s- ‘V R L s s - a ’e m en t s  th at can be specified after it. Pot
examol e, if s-h e sect ion defines a name to be an I N P U T it may be
de -~j r a h l n  s--i say whet G~~:EPAT ~ S a n d  what  RECEIVE S th e  I N P U T , but
i t w o u ld Pae Illogica l to say that the INPUT MAINTAINS other
i n f o r m a 4 -~~on. T h er e f o r e , t h er e  are a select set of ( I RL
st- l t c m e n t s  t h a t  may be used in c o nlun c t i o n  w i t h  a pa r t i cu la r
Sec~~ier )

~ea ’i er . Th~ Sectio n Summaries in Section .3 and in “((ser
!‘equ i r emen t- s tanqua~ e, Lanquiaqe Reference Manual ,”1 presen t a
lis s- c C which ‘1(~L s’ -a -tement s which can appear in each ty pe of
sect ion .

I cart - ‘I of this document.
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~~~~~~ !if l ~t~~~e!2D~~
Th er c  a r e  th ree  basic  types of U RL s t a t emen t s :

1) Section Uea Ier s t a t e m e n t  — T h i s  type  of s tat e m e n t  i s  used
to d e f i ne  one or more n a m e s  (objects)  to  he a pa rticula r
ohiect type ( e . g . ,  PPO ESS or GPO !JP) as described above .

2 R e l a t i o n s h i p  st a tement  — This  t ype of s t a te m e n t  is used to
~~c’cifv r e l a t i o n s h i p s  between or among objects. In
snec i fy i n g  th~ ta rge t- sy s t em descri pt ion , jt is necessary
to d escribe w h i c h  IN T E R ~~AC !S supp ly  wh ich  I N P U T S  to which
PPC~CESS!S , wh at. da ta  (3 R O UP S and !T .EMEN TS) a re  used by what
PP OC?5 5E5 , w h a t  EVPN T~ cause wh ich  PROCESSES to be
triqqered , and how often , etc . For each type of ob ject
par t i cu lar r e l at i o n s hip s  can be specified as o~i tl in ed in
1.U an -i do s c rj h e d  i n  more detail in Section 2 and 3. For
examp le , a r e l a t i o n s h ip  be twe en  an OUTPUT a n d  t h e  PROCESS
wh i ch p roduces th e  O U T P U T  woul d  be specif ied by the
C E N E P A ” F S  s t a te m e n t .  A PPOC !SS can GENERA !’? an OUTPUT.
t i k e w i ’~e, en OUT P T !”’  may he ~~~N !PATE T) by a P R O C E S S .

1) C c w m e n t !‘n t r y  s s- a ” emer .4 — This type of s ta temen t is used to 
-• t~~l at e  a narrativ e for text) description (comment entry ) to

a p a r t - i c u l a r  obj ect . T e x t  descript i ons , the re fo re, may be
u d  ‘o s un n i em en t  r e l at i o n s h i p s ;  t h i s  mea n s t h a t  a n y
i i-u~~or m e t  ion w ’-~ich cann ot .  be d i r e c t l y  speci f ied  in one  or
more relationsh ips ( r e l a t i o nsh i p  s t a t emen t s )  can be
pre sented  in  a n a r r a t ive  f o r m a t- .

~ll ‘JP L s t a t e me nt s  b egin  w i t h  a reserved wor d and are t ermina t ed
t v a sem i—colon (;) . ~f the statement specifies a relationship
(o’-t e Cf the s-vnes & st a t e m e nt s  def ined previously) then the
sta s-em ent must also consist of one or more user defined na mes
an-I m ay not r~a’iire one or more reserved words. Optional words
may h’~ insert-~ in P-h e st-atements. For example:

~~ CF VFD PY employee— process ing ;

begins with the reserved words , PECEIVED , which is follo wed by

~n opi jonal won , RY , then by a user—def ined name ,
“employee~processine ” and finally, terminated by a semi-colon.
olm n ks are used to sepa rate words and names in the statement .
Any num b er of bl anks may he used where one blank is allo wed.

• If t h e  s t a t e men t  is a com m e n t  entry tyPe statement , then the
first- line of the statement may only consist of reservel words
and the semi-colon . Succee l ing lines of the statement are
interpreted as t h e  comment entry s-ext until a semi—colon is
enco ,intere l. ‘“heroforo , a semi—colon may not he used i’~ thet- ext- of a commen t- en t ry statement. For exam ple:

‘)E SCPIPTIO’l ;
“he tim- a card is the record of !aour~ an hourl y

PAP ”’  I U S ~~Q P !Q U I R E W E N I I S  L A N G U A G E  M A N U A L
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employee worked in any given week . ;

A n y  cha r ac t e r s, except  t h e  s e m i — c o l o n , m a y  appea r in t he  tex t of
a c mmen t entry such as the period (.) in this example. The
co m m e n t  ent r y  te xt m a y  not  b e g i n  on the same l i ne  as the
re serv ed w o r d  for  ‘h e  s ta tem ents .

In many statements which specify relationships amon g obj ects , a
list of user defined names may be given. For ex*m ple:

U S~~~: ~ ica — t a x , f e d e r a l — t a x , s t a t e -t a x ;

designa ’es that the name s in the section header, to vhi~ h this
statemen t helon,s, USE fica-ta x, federal—tax and state—t ax .
f l a n k s  may b e us ed on e i ther  side cf the commas separati ng the
user d efined names.

n hb r e v i a t i o n s  of r~ serv ed  words  may  he used in place of the fu l l
reserved w o r d .  ?or example :

R~ C~ T VED PY: employee—processing ;

may also he qjye~ as:

PCVI) employee—process ing ;

“h ’  a l l owab l e ab b r e v i a t i o n s  ( w h i c h  a re  a lso desiqnated as being
reserved w or d s)  are  give r, in  A p p e n d i x  D of “The U ser ’s
Reg’iirem ent-s Lanqu a~ e, Language Reference Manual, ”l

1A.~ ~~~~~~~ !2&~~ . ~~~~~ ~~~ !~!~~r~
‘eserved words are :ombjna tions of letters and dashes used to
identify IIPL section headers , URL statements an-I optiona l words.
“‘here is a limit ed number of reserved wo rds as given by Appe ndix
B of ““‘be User ’s Feinirenl ent s Language, Language Referen ce

~anu al.”’ All re served words are defined by the IIRL/URA system
and ma y not he changed by the user.

0n tj o n a l  wor d s  m a y  be U S E I  by t h e  prob l em de f iner  to improve the
remda )ility o~ sh e  probl em s t a t emen t , Words l ike  B! , A, ARE ,
P
~ifl , etc. are legal LIR L ont tona l  words.  Appen dix  C of “The
Use r P~ au i r em en t s  L a n g u a g e , Lan guage  Reference a nn u a l ”  is a list
of all T’PL optional words. in the following TIP!. statement:

ucpD ‘~! emnloy ee—pro:essinq TO DERIVE paycheck;

-“he word s, U S E D , PY , TO and DERIVE are URL reserved words.

User def ined n am e s  ar e  any names  (wo rds) used in a U RL statement
Phat - are not ri~ L reserved words. Restrictions on user defined

I “ar” II o~ tb -i s documen t.

PA” I USER ~rQUIRENENTS LANGUAGE MAN UAL
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n a m e s  a r e  t h a t  t hey may only beam with a let ter , consis t of
on l y  let t er s , d i q i t s  and dashes, and he no longer  t h a n  t h i r t y
characters in length. ~he names “employee—processing ” and
“ p ay check”  in  t h e  p r e v i o u s  ex a m p l e  a re  instances of user defined
n a m e s .

~lumbers us~~ in a TT~ L statement may only consist of the digits )
throuah Q with no decima l points plus or minus signs, etc.,
alto wed.

I • • .7 Chara~~Per ~~~

All ~eserve i words , names and numbers must be composed of
ch a rac ter s  in  t - h e  P P I  c h a r a c t e r  set. The a t t a c h e d  l is t  give s

— 
for ‘~.ach ASCII  character a :od e of 1 to 4 classifying the
characters into t-he following categories:

Code  1: Nonprinti ng operating System and transmission contro l
charact-ers to he treated as punctuation , hut will always he
i l le ga l .

Cr, de 2: Puncutation , d e l i m i t e r s , etc . which  are not al lowed in
nam es.

Cole 1: Characters allowed Ct any position in a name.

Cole ~$: C h a r ac t er s  a l l o w e d  a t  a n y  posi t ion in  a nam e a f t er the
~i:s

t- .

“here are three versions of t h i s  cat~gorization:

1. A one n a g e  s u m m a r y .
?. ~or+~~d by Octal representation .

~~ . Sorted b y  code, s-hen by Oc tal  r eor e sen t a t i o n .

PA!~T I ‘?SE P P!QUI~~E M E N T S  L A NGUAG E M A N U A L
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Cr ~U~ 1: k u  o t h e r s

CO’P’ 2:

“~O!~ : a PCfl!Fr,H JKT ~!NO P QRS T U V V X Y Z
a hcd efgh i lk l m n o p q r s t u v w x y z

C~”OE 14: ~i I 2’4~~~7 R Q
+ — .1< )‘_
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I ‘100 n u l  n u l l  or t i m e  f i ll  cha r
1 ‘~01 soh start of heading
I 002 St X start of text
1 otx end of text (~OM)1 1314 eot end of transmission (SO’!’)
1 ~O5 eng enquiry (UPU)
I ack acknowledge (RU)
1 bet hell.
1 1 I’~ hs backspace
1 011’ h t  h o r izo n t a l  t a b u l a t i o n  (TAB )
1 ~‘12 if line feed (LINE PeED)
1 ‘111 vt  ver t ica l t abu l a t i on  (VT)
1 ~‘1 U ff f o r m  feed ( F O R M )
1 3 I~ cr ca r r i age  r e t u r n  ( R S T U R N )
I ~ 16 so sh if t o u t
1 ‘111 si s hi f t  in
I I le  data  l ink  e scape
1 ~‘21 dcl device con t rol 1 (X—ON)
1 ~,2 , dc2 dev ice  control  2 (T A PE )
1 ~2’ 1c3 device control 3 (X—OFF)
1 1214 dcU device control 4 (TAPE)
1 O2~ nak negative acknowled ge
1 ‘2~ ~~n synchronous idle
I 02~’ e s -b  end of t ransmiss ion  blocks
1 ~ 

3(~ car cancel
1 011 em end of medium
1 132 ss special seguence
1 f ’3 3  esc escape
1 ~ 3t~ ~s file separator
I ~~~ qs gr c u o  separator
I 3~ rs record separator
1 0 3 us ~~jf separa tor

P A R T  I U~~SP P E Q ’I I R E ~~ENT S LA N GIIAGE M A N U A L
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CODE ~ C”AT , CHA R N A M E
2 0L&~ s~ space (SPACE BAR)
3 (~41 I exclamat ion point
2 0142 “ quotation mark
1 143 * numbe r sign
3 currenc y symbol
3 f’ I4~~ percent
2 & ampersand
2 ñ 4 7  apostrophe
I 35” ( open ing parenthesis

051 ) closing parenthesis
2 352 * as ter i sk
‘4 3 51  + plus
2 “ 514 , comma
U 0 5 5  — hyphen or minus
‘4 25~ . period
a / slant
14 260 0 zero
‘4 1 one
‘4 .1~~~~ 2 t w o —

3 three
‘4 14 f o u r
‘4 5 five
4 3~~6 6 six
‘4 0~~ 7 seven
14 I~~~’1 eiqht
U ~~71 a n i n e
2 072 : colon
2 ~~73 ; semicolon

07 14 less than
2 ~‘ 7 5  equal
U greater than
2 177 ? qu estion mark

P A R T  I U S S R  !!O’I :PENENTS L A N G U A G E  M A N U A L
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~~~3 ~‘X’ comme rcial at
1 101 A
3 1)2 B
3 103 C
3 1014
1 105
3 106 F
3 13’
1 114 ’ 9
1 111 I

J
3 111 K

1 114 L
3 115 M
3 116
3 117 0
3 12~ P
3 121 0
1 122 R
3 127
3 1 714
I 12~ U
3 12E v
3 127
1 1 7t ’ X
7 131
1 112 7
2 13 3  opening bracket

1114 reverse sla nt
1 c los ing  bracket

3 13~ c i r c um f l ex
4 1 17 

— 
un d e r l i n e

P A R T  I “~~~R B! Q 1JIRFN!N ~ S LA N GUAG E P~A M U A L
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~2Q~ ~~~~ ~IL&~ ~~~~3 140 grave accent
3 1441 a
1 1 4*2 h
1 143 c
1 14* 14
1 1445
I 1u~ c
1 114’ q
1 150 h
1 151 i

152
1 153 k
3 1614 1
1 155
3 156 n
3 151 o
1 160
3 16 1
3 1 62 r
1 163 s
3 164*
3 16’ a
• 1~~t~ V
3 I~~~7

1 170
3 171 V
3 172
2 f opening brace
2 1714 vertica l line
2 1~~~5 closina brace
2 176 N tilde
1 1 

~7 del delete fRUBOtJ~)

OAR T I 1~~! UOIYIP!M!N’!S LANGUAGE MANUAL
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£22~ ~~L~L
1 000 n u t  n u l l  or t i m e  f i l l  cha r
I 301 sob start of heading
1 “02 stx start of te xt
I 103 etx  end of text (EON)
I ‘.3 14 eot end of transmission (SOT)
1 er i enquiry (WR U)
I ack acknowled ge (RU)
1 007 hel bell

backspace
1 0 11 h t  ho r izon ta l  t abu la t ion  (TAB )
I 112 if line feed (LIN E FEED)
1 313 vt vertica l tabulation (VT)
1 0114 ff form feed (P OR N )
1 115 cr c a r r i a g e  r e tu rn  ( R E T U R N )
1 116 so shift ou t
1 0 17 si s h i f t  in
1 120 Ile ‘as- a l ink e scape
1 “21 dcl device control I (X-ON)
1 “2 2  dc2 device con t rol 2 (TAP!)
1 .2 ’  .ic3 de vice con t rol 3 (X — OF~ )
1 1214 dc ’4 device  control  14 (TAPE)
I n a k  n e g a t i v e  acknowledge
1 126 syr synchronous idle
1 127 eth end of transmission bl cks
1 13~ can cancel
1 331 cm end of medium
1 032 special  sequence
1 01 3 esc escape
1 1144 fs f i l e  separator
I “ 3 5  gs ~rcup  separa tor
1 036 rs record separator
1 us u n i t  separator
1 177 del delet e (R Y IBOUT )

PART I ~1S!R P~~ UIBEM !NTS LANGUAGE MA NUAL
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~~~~ 2~~~.L ~~~~ L&~~2 0I*C sp 3pace (SPACE BAR)
2 ‘142 “ quotation mark
2 0146 ampersand
2 0447 apostrophe
2 352 * as terisk I -

2 154  comma
072 colon

1 073 semicolon i 
-

2 ~ 75 equal
2 077 ? quest ion mark
2 133 f ooeninq bracket

1 closing bracket
2 173 ( opening brace
2 1714 I vertical line
2 175 3 closing brace
2 176 N t i l d e

P*~ ”’ ! r~~ t~p REQUIREMENTS LANGUAGE MANUAL 
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COD E r ç~~p.L CHAR ~~~~~~~~
3 exclamation point
3 0143 * number sign
1 ~ 144* currency symbo l I -I percent
1 ( opening parenthesis
3 c los ing  pa r enthesis
3 13” commercia l at
1 101 A :4

3 I”~1 113 C’
1 1044 0
3 1”~

3 1-O A
3 137 G
1 11’ 9

111
1 112 .1

113 K
114

I l j ’

3 11~ N
3 117 0

12” P
121 ()

3 122 R
1 12’
3 1214
3 12~
I 12F V
3 127 V
I 11~’ ~
3 111 Y
3 112 7.

P A RT I ‘~~?P F!Q1J:REMENIS LANGUAG! MANUAl .
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COT)! OCTAL CHAP NAME
3 1314 reverse sla nt
3 13€ circuutlex
1 1 140 grave accent

144 1 a
3 142 h
1 1443 C
3 1414
3 IU~

14~ f
3 1447 g
3 150 h
3 1 51 i
1 152 1
1 153 k
.3 154 1
3 1~~5 m
3
I 157
3 16C n
3 161 q
1 ~62 r

163 s
I 1’~L4 +
1 165 a
3 1~~6 V
3 167 w
3 17”
3 1 71  y
1 172 z

P~~ T I USER REQUIREMENTS LANGUAG E MA NUAL
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CO’~E D ” T~L CH A R  N A M E
~53 + nlus

4* 055 — hyphen or minu s
14 056 pe r iod
4* ~57 / s lan t
14 0 zero

“61 1 one
44 162 2 two
14 06’ 1 th ree
14 0644 14 four
-44 ~ 65 5 f i v e

066 6 six
1* 3 67  7 seven
4* fl73 eight
4* r7~ 0 n i n e

C74 less than
U r76 > gr e a t e r  t h a n
14 1 37 an~~ r l i ne

“he on’~ excep ”ion to this is that any characters may be used in
h~ t~~xt of a comment ~n try statement.

1 • 6~~~Q F o r m a t  2 est r i~~t~~~n s

W h i 1~ rJF L is a frc ’~ f o r m a t  l a n g u a g e , the re  are cer ta in
r~~s~~r ict ion s t h a t  h a v e  been inco rpora t ed  i n t o  th e  imp lei enta t ion
of 1~~A + - ‘ ~ fi c il i~~a t - ~ e~’try of Problem Statemen ts.

0n~ res~ riction is concerned with length of the statement .

~hou ih a stat.~Tn — .nt m a y  r~xtc’n 1 over any numbe r of lines, only the
First 12 c lum ns o~ a ca r d , or characters in a mess3qe ,f each
li n ’~ tn~~ he u sed . *n y t h i n g  over  t h i s  will be ignored.
“ h e r c~f o re , ~ he s t a + P m e n t :

~ !C~ I V F D  R Y : employee .pr ocessinq ;

ma y a’so he aive n ~s:

~
‘

~~
‘ C~~ V ~~

~ m~~loyee - oro’ essi ng

~ t t h  no ef ~~~ct on h~~w t h i s  st a ’em e n t  is i n t e r p ret e d  by U R A . The
only restric’ion is that th~ st a tem e n t  may only  b e sp lit w here a
h l a p k  is a l l o we d  an ’  not in the  midd le  of a reserved wor d or
‘is~r defined name .

* qocen i restriction is the one mentioned above for com•en t
entri~ s. “‘he tyoe of Conner ’ En try such as DESCRIPTION or
P W0C ’ !DUP! mi st annear on a separate line , followed by the text
ending in a semi—colon .

T ’APT I 1SEP RE QT I IP FNE ’l !S LANGUAGE M A N U A L
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* third rest riction is the usa of EOF as a special type of
st i $ e a er t t h a t  4esi~ nat~as the end of a collection of URL
sec’ ions to be nse3 as inpu t to UBA. “his statement sp~cifiesthat there are no mo re tIRL statements fo llowing and that URA may
stop çrocessinq of the ~RL statements. The EOF stateme~ ts musthe used whenever URL statements are given as input to the
IN~ ’lT-P$ L or t~ T~’~~PSL c o m m a n d s  in ‘JRA.

1.1 
~~~2~~i~2n of ~~ nu a 1 an d C o mp u t e r-Aj flj, ~~~~~~~~ j~____ Logi~~~ Svst ems T)es j~~n

1.7.1 DPscrj 2tj 3n  in a S t ru ctu ie d  Lang~a~~ Co~~~~red t2 Man~~,~ Met hDr l s ~sj~~ Ati~~~ !or!~ and ~~~~~~~~~~~~~

A n ’imt~er of 4~ sirable properties of rlocumentati3n were outlined
in Section 1 • 1 • The prosen~ manual and comouter-ai-led aethods
may b’ compared , as follows:

Dt esen t
M anual Compu ter—Aide d
O o c u m e n t a t i o n  T ) o c u mp n t a t i o n

H a r d  c~ ‘Tnders ’and Understandable
Ambiguous Precisa
In-onsis#ent Consistent

Com n ~ e~’e
:n corr -~ct Correct
Difficult +o Analyze Compu $

~er—A ided Analysis
and tvaluate and Evaluation

i4ard ~o 
TM o d i fy Con pu te r—A ided—Up~ ating

A m o r e  c o m pr e h ~ n s iv e  rI~~scrio + i o n  of how de s i r ab l e
charact eris~~ic~ of :oepu ter-aide’l documentation can be achiev ed
is given in Sect ion 5. “‘ha contribution of the structur ed
iescrip~ ion lancT i lal?  is outi m e d  in 1.7. 2 and the contri bu tion
of the outnuts avail able for n R A  is outlined in 1.7.3.

~ ~~~

“‘he maj o r cha r a c t er i s t i c s  of t JP L  fo r  des c r ib ing  syst em s  are:

1) Each objec t  has a u n i qu e  n a m e .
,) ~~~~~~~~~ rela+ionship has a precise format , i.e., syntax .
3) Only a snecif ie~ number of relationships may exist among

objects of q1.v~ r types.
Li) Any number of propert i~ s m ay be defined for objects of a

given type hut each property must he uniauely named .

“‘he differences he’w een T~PL and the usual method of
• tioctu~ienta tion with narrativ e text and manual flow charts are

shown i.n th e  followjng table:

PA P I 1’5E~’ R F’QtI :REMENTS LANGUAcTE M A N U A L
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Nar ra ti v e  U R L

Object Nam .~s unlimited unique

Numb er of ob jects unlim ited essentially unlimitei —

limited only because na me s
must  not be more  than 30
characters apd the first
letter character must be
a letter 

~Yne of objects not necess— relatively small numb er
arilv stated of explicitly defines

types

~alation ships unlimite d and relatively small numb er
n o t  necess— of e x p l i c i t y  d e f i n e d
ar i ly  ex pl i— types
c i t l y  d e f i n e d

Properties unlimited and unlimited hut
not necess— explicitly defined
arily exp l i -
c i t l y  d e f i n e d  

1.7 .3  t)u~~~its ftvailible ~~~~
TT R A n r ov i d~ s a n u m b e r  of s t a n d a r d  o u t p u t s  wh ich  can be used to
satisfy t h e  d o c u m e n t a t i o n  r e q u i r e m e n t s  fo r  a id ing  the :

Pro b l em O e fj n .a r in His Own Wo r k
°rohlem Definer in Communic ation with Users
Coordina tion in Project

~inal Documentation

1.7 . 4 4  in Lo]ical Ues i~~n

“‘he use of a com put~~r—aj4e1 system allow s changes in the way
loqjcal design is -irr ier i out . Table 1.7.1 summarizes the
differen ces between the man u al and compu ter-aided methol s and
t h e  r e su l ’in q  im p r o v e m e n t s  i n  the vi cious logica l system design
ac~~i v i ~~c s :  d a t a  c o l l e ct i o n , an a l y s i s , desiqn , evaluation and

n~ nv~.-m~~nt.
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Difference Between M a n u a l  a n d  Conpute r -Aide d
M e t h ods 

r a ta  ora s  of s t a n d a r d  U R L fo rma t can he use d to
col l ection rerord collected data .

Analysis Analyses for correctness, completeness and
consistency of data are done when inputting
data to UPA and on demand from IRA.

resict n of Tho n qh design is a creat ive  process , (IR A can
Proposed ~v~ te’~’ make more data available to the desiqn9 r and in

a forma tted matter.

‘val,iation (IRA generates accurate, standar d reports to aid
in the evaluation process. 

made throug h availability of data—base
m o l i f i c a t i o n  commands .

Itn orovement in Computer—Aided Methods

flata Out puts from U~ A can provide a checklist for
Collect ion d er i d i n g  w h a t  add i t i ona l i n f o r m a t i o n  is needed.

Analysis Use of the “UPA data—ba se” insu res that
analysis is always performed on an up— to— date
version of the problem s t a t e m e n t .  As n ew
analysis methods are developed , they can he
inrorporatei into (IRA.

Dos ign  of (J~ a of the TJ~ A reports allows the designer to
Propose d System loob at particular aspects of the syste m of

interest. simple modifications to the
cia’ a—base can present a lternatives in design.

E v a l u a t i on  ( IR A p r ov ides  some r u d i m e n t a r y  f ac i l i t ie s for
com put in g  vo lume  or work measures from the data
in the problem statement. As addit iona l
method s are developed , they can be
in c o r p o r a t e d .

tmor ovem ent Pat her than “startin g from scra tch” to
inrornorate changes  in thn prob lem stat emen t,
im p r o v e m e n t s  can t’e m a d e  on the o r ig ina l (IRA
d a t a — b a s e .

“able 1.7.1
Changes in Logical Design Procedure and Value of Change

P A P T ~ T~~!P P EQU I R E M!N I S  LA NG UA G E MANUAL
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‘. ~R O B L R ~ S T ~~.F”T FACILITIE~ PY S Y S T F P ~ ASPECT

‘To accuratel y describe a system it is necessary to describe all
asoects idenfified in 1.44. The following sections present . the
“Pt objects and ?7PL statem’~nts that pertain to each aspect of
the  system de s c r i p t i o n :

sys tem Flow
System Struct ure
D a t a  ~ t ru c tur e
!)ata T’erivation

~ vs tem S ize
Syst em Dynamic s
sy st em A r c h i t e c tu r e
System Properties
Prolect Management

Guicleli ncs a re  a lso provide d to aid the analyst in describin g a
part icular system in U~t, includina guidelines to help m ap the
objects, as they ~xisf in the real world , i n t o  w h a t  they may be
called in TTPL terminology . The Analyzer outputs relevan t to
each aspect of the lescripti on are also presented to aid the
analyst in makin g the descr i ption consistent and complete.

“‘he explanation s of ~!RL statements are given at three levels of
pr ecis ion:

“must” — d enotes t h a t this is checked by (IRA and not entered
i n to th e  ~ a t a— h a s e  unless correct. Note the “must”
ioes not n ecessarily imply in this sense that the
narticular statement has to be in the data— base.

“can ” — d e n o t e s  s t ~at a choice is available. Each cho ice
setec tel is checked by (IRA and not entered in to the
data-ha sp unless correct.

“should” — denotes -h at this is not checked by (IRA befor e store~
in the data—base hut is necessary for a complete
descr iption of the target system. Some of these
“compleP ’~ness” checks are made when proriucin; (IRA
reports and wa rning messages are produced . Other s
can he made by the analyst us ing  TYRA reports.

“implies ” - -i en otes  the semantic meaninq of the statement .
and Th ic is not ch eck ed by URA nor necessary for a

“may ” complete description . In terpretation is to be
d ecided by the Problem Definer and organizati on .

2.1 
~~~~~~ 

Q n ’I ar i e~ ~~~ I !LPiL~ L~.PJ1! !12!

One ‘J~~i data~~hase d escribes one Information Processing Syste m
and objects a ssocia ted wi th j - . The description of a s?stem can
begin by describing 4 - P s boundaries . (Identifyin g the boundary

PAP”’ I ‘7S!~ PEOT~IREMENTS LANGUAG E MANUAL 
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of a system is not always easy ; considerations involved in this
process are d iscussed in 4 4 . 1 . )  This  section describes the  URL
facilities in specitying system boundaries and flow to and from
the  system.

‘.1. 1 1~t~! r.i~~ ~~~~~~
“'he hourviarv of the tarqet system is described in terms of the
ohj~ cts which plow across the boundaries .

— an oh je ’ which ontains data and flows into the
t a rge t  s y s t e m  ~~~~ an  ex t e r n a l  obj ect ( i .e . ,
IN ”~°PACE) to an internal object, (i.e., a PR OCESS)

— an  object which contains data and flows from the
t a ro et  sy s tem to an ex te rna l  object f r o m  an i n t e r n a l
objec t (i.e., a PROCESS) to an external oble:t (i.e.,
an 7~N T ’PF ACE )

— an ob ject which designates a collection of da ta
cont ~ in er s  and  is stored and upda ted  by an  in t e rna l
o bj e ct , ( i . e ., PR OCESS).

r N D ~~ Cr (or  P~’AL-WOPt.D— !NTITY) 
— an external object wh ich can

produce an  I N P U T , receive an OUTPUT or he RE S PO NSIBLE
a SF” .

P?1)r~~SS — a n  i n ’e rn a l  objec t w h i c h  can accept an IN PUT or
pr oduce a n  OUTPT Y ” or U P D A T E  a SET .

• 1. 2 ~~~~~~ L~~ w Fe~~a t jonsh i~~~

~he verbs in th~ a b o v e  d e f i n i t i o n s  that  are f o r m a l  U R L
relatior ships are:

~~~~~~~~~~~~~~~~~~~~ PT

An TW”FV~~*CE mus t ~~ NEPA”E an INPU’~ or t h e  I N P U T  must be
gp DA~rr RY an TW~V?F*CF. A PPOCESS must (ENERATE an OU T PU T or
t h e  ~ YJ~ p tj T m u s t b~ G E N F P A ’ T E D  3Y a PROCESS.

D!(~~TVE5/~~~?IV!D BY

~n INT~~’~~ACT mus t ~~CEIVF an OUTPTJT or the OUTPUT must be
C~~IVFP BY an ~~~~~~~~~ A PROCESS can P!CEIV~ an INPU T or the

‘NPTT~ can P~p ~F(’!TVL’D PT a PPOC!SS.

UPDAT!S/UDn%T”n B!

P A T  “~~!P R ? Qr J I R ! M E N ’ r S  LANG (JAGE MA NUAL
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A ~ROC?SS must ~JPDAT E a SET or the SET must be UPDATED BY a
P”OC F!S.

q
~ SPcNS fl~Ly FO°/Q~~~~ONSIPLE- INTFPPACE

A n INT~~~~A:~ mus t be R?SPONSIBLE FCR a SET. A SET must have a

2. 1. 3 ~~ st~ m ~~ ow ~!flti x 
~~~ ~~!anti~~

“‘h~ objects and relationships involved in describing system flow
a re shown p i c t o r i a l l y  in Fi~nire 2. 1.1 a n d  in t abu la r  for m in
“‘abl e 2 . 1.1. “he d i rec t i o n  fo r  reading the tabl e is fro m the
l?ft object t~~ th~ desired relationship and than up to the
oar’ icu~ ar ohiec t.

A~ INT~ P~~ C! can G~ ’ FBAT~ any num ber of INPUTS , RE CE I V E  a n y
n u m b e r  of  ~)IJT D! 1 TS , a n d  be PESPONSIPL E for any number of SETS.

an r~~py’r can he ~ E~’F’PA T FT )  by any number of INTERFACES (implies
any one of them mias~ GFN FPA”~ it) and be RECEIVE D BY mor e than
on~ PROCESS (implies that all of them must RECEIVE it)

A 5~’~T m ay  ~-ave m v  numt’er of R E S P O N S I B L E — I N T E R F A C E S  ( th i s
int nli~~s tha t all are) and m ay he UPDATED by any number of
P~ 1C F!~~~S ( i m p l i e s  t h a t  a l l  do) .

~, 1 .Et ~vsteta  Flow c’Drn Enon ~~ lents ~~~

“‘he ct’lect-tyne m l  relationships correspond closely to those
in ccmm on lsacjr’ when apnliei tO an information processin g
5v5 em . The main difference involved is that in most manual
docum entation m~~thoi s , the name INPUT is related to any  object
whi ch is use4 by a PFOC~ SS an d likewise, an OUTPUT is rela ted to
any object whic h is derived by a PROCESS . In general , ~o effortis ma de to ~istingtiish between different levels of data wh en
‘~NNT’~S and ~ ‘J 1’PUTS are hou~ ht of in this way .

!‘1 t”’~ and 1flTPTJ T~ ar e  t h e  n a m e s  for  log ica l collections of dat a
whose va lues may event~iall y appear on ph ysical media whi ch
c o n t a i n  dat a v a l ue s  —— such as f o r m s , cards , t apes , messages ,
renorts. rich ind ivi dua l input or output docume nt is us ually
on~ of a n u m b e r  of i n st an c e s . The INDUT S and  OU TPUTS be ing
described in  r1p~ may have mult iple instances . In URL t h e
em phasis is on the logica l definit ion rather than the physical
and hcnce , th~ ia e’lia or t h e  physical for mat need not he
sneci tied.

“‘he use of °FC~~ VE~ implies that some physical process will be
required to rece ive or accept the input “document. ” Similarly,
C,!’1!RAT?~ iap li~~s a process w i l l  he required in the i mplemen ted

P*F I USER PFQUIREM!NTS LANc,UAgE ~A V UAL
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~arqet syste m to physically produce the OUTPUT.

IN~~~~ A F  INPU T OU ’~PUT SET PROCES S

IN~’FPFA C~
RECEIVES RESPON-

SIBLE FOR

~ ENERA T~ T) RECEIV ED BY

CY J ’P IJ T q F C v T y E r ’  G E N E R A TED BY
BY

rE S” O N S I B L E —
INT ’~P F A ~~ UPDATE D

PQOC~~~S rE CEI V E S GE N E B A ”ES
UPDATES

Table 2.1.1
TJPL Statements for System INPUT/OUTPU T Flow
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A SE”  can he ~n t ’~rpr e t ed  as a master—file or data—base, or mor e
broadly to include v er y  v o l a t i l e  mas te r  f i les such as , f o r
example , on e n — o r d e r  fi l e s .  U P D A T E  implies an operation in which
some da t a  v a lu es  in t h e  SET are  changed .  The RE S PONSIBL E FOR
s$’atemep t carries ‘he common connotation of a data-base
“belonging ” to some unit in the organization . —

A ~~AL—VORLD—!NT ITY (or ItJT !PFACE) is an object not part of the
s y s t e m  be ing  desc ribed , but  i n t e r a c t s  w i t h  the sys tem im som e
w a y .  ~‘x ampl es  are :  employe a s , d e p a r t men t s , companies , etc.

2.1.5 ~~~~~ ~~~~~~~~~~~~ ~~~~~
“‘ho PIC”’tTP~ report (with FLOW option in effect) can be used to
present the system flow rela tionships (RECEIVES, GENERAr ES,
~~~~~ amoni INPUTS , NJT R TITS, INTERFACES and PRO ESSES in a
graphica l forma ’.

“‘he P ROCFS S-INP rr ’ /O UTP U T repor t  presents  the sane i n f o r m a t i o n  as
described above  for  PRO CE SS n a m e s , b u t  i n  an a l t e r n a t e  f o r m a t.
This report will also pre sent any T)ESCPIPTION statements relatei
to ‘h e  PR O CESS n am e s .

,.1.~~ ~~~~~~ :1Q~. ~~~~~~~~~~~~~ 1~~ 1S

“he completen°ss checks tha t can he made for system flow
comp let en esg  a re :

Fvery ~NTE~FAC ! s hou l d  eith~~r U) GENERATE some INPU T or (ii)
RECEIVE som e O U T P U T  or (iii) be RESPONSIBLE for some SEt .

Ever y INPrr shou ld he GENFeA”’Et by at least one INTERFA E.

E v e r y  OTTTP~’T should he PECEIVED by a t  least  one I N T E R F A E.

t’y o r v  NP !JT s h o u l d  be  RECEIVE !)  t~y at least one PROCESS.

Every r)YTTP’Tr sho’ild “e GENERATED by at least one PPDCESS .

“‘he last four check s can he made by using the DATA PBOCESS
reoort.

2.2 astern ~tructurp

21 ~~~~~~~~~
A n u m b e r  of th e  objects  in t h e  description of system s are
related to each other by one object being a “ com ponent” of one
or more cthA r ohjec~ s or “belonging ” to it in some way.

PA P’! I ‘TSEF PEQIJYREMENTS LANGUA GE MANUAL_ 
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Reasons for Struc tur e

S’ruc ’ u r i l  r e l a t i o n s h ip s  may be d e f i n e d  for ore of t w o  rea sons.
ct ruc~ural relationships are said to arise trom the “real world”
if f-hey are ta rt of the description cf the targe t system and its
associatel ohjoc~ s, j • e ,,  if  they really exist. Structural
r .~l a f - i o r s b ip s  a re  s a i d  $-o he “definitional” if they are ma le for
convenience in the nrocess of describing the target syst em but
do rot exist for other reasons. Real world structure must be
main ’ained as part of the system description but definit ional
relation ships ma y ~ e discarded when no lcn~er needed .

Th~ descrintion of structur e permits “summarization ” of the
Pro~ lcm 5tatement a~ variou s levels of the structure and ,
therefore , facilitates ‘op—down or bottom—up prDhlem def inition
and approva l at various levels of completion .

2~~~~~ fl~~~~12~ 2.~ ~~~~~~
s’ruc-tural rela’ ionships are usually called trees or dir ected
ne ’w c c k s  an d  rr~nre s-~ n ’e1 as s h o w n  in ~ig ure 2.2.1. The objects
are represented by dot~ called nodes and the (structure)
relaf-lorshins by Ph~ lines, called arcs, connecting them . Trees
and networks are “directed” in that the nodes are identified by
the level . ‘o: example , A is a higher n ode than B, C or U. A
node may have immediate succ essors or lower nodes, e.g., the
imm e diat e succ~ ssors to 3 a r e  E , F and G. Sim ilarly, a node may
have imm ed iate p redecessors or hiqher nodes, e.g., Q has
imme d ia te predecessors ‘ and P.

~~~~~ 2!. ~~~~~~~~~~
A novi~ which has no predecessors , i.e., the h ighes t  node is
called the root of the structure , e.g., A and M.

— A tree or hierarchical structure is one in which each node
.~xcc~pt the h ighest node has one and only one immediate
nredecessor (Figure .2.la).

— A 4ir~~cte4 n~ t vork st ructure is one in which each node except
‘-he highest no1~ may have more than one immediate predecessor.
If the ss-ruc~~u~ e contains no cycles, it is said to he ~2I~1t~(Fiqure 2.2.lb) .

a node which h~ s n o successors is called a leaf or a ter ej~~Anode

In scme cases, a s’-rncture may con tain objects of differ ent
~ynes . ~ s’r ’ictu re  c o n t a i n i n g  objects of only one type is a

2~2~2neQ~~~ ‘~s-rurture; ore containing more then one ty pe is
callcd 

~~~~~~~~~~~~~~~~~~
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~ terminal node may be assigned to the h ighest possible level or
‘he lowest possible level , ~ . q . ,  node D may be regarded as being
on the same leve l as J or on the same level as E, F and G.

A N
‘I 0

0

(a) (h)
Tree E t r u c t u r e  Directed N e t w o r k  S t r u c t u r e

‘i gu r e  2 .2 . 1
‘!ree and Network Stru ctur es

~~~

‘n UP!, nodes represent obj~ ct s a n d  arcs represent  s t r uct u r a l
(an d other) relationships . Two ma -jox types of structura l
relatior shins are available . Data struc ture relationshi ps
i n v o l v e  obj ect s  which  are data elements or combinations of data
elements. Al l other structure relationships ar e called syste m
s tr u c t u r e s tat e m e n ~ s. ~~ stem struc tu re  s ta tements  are  ~escribel
in f - h i s  section , d a t a  st ru c t u r e  s t a t emen t s  in  Section 2 .3 .

~ahl e 2.2.1 shows possible nodes , source of relationship , type
of struc t ur e , lo ves’ un it, an d leve l of lowest unit for aacb typa
of o!~ject.
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--~~~ -- -- -~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~--~~~- 

-- J



~E 1P’~/’UTLTIC3/t~RL USER’S MAN UAL 63

Sys’em Possible SyS~ ei

~r Da ta tower Source of Parameter

~~li.ti2z~ hi2 ~fl!21!~.i
“n’-erface ~ystem Interface Real Won -I No
In nu t 

~ y st em I n p u t s  D ef i n i t i o n a l  No
Inou t Data ~roups/ Rea l World Yes

Elenents
Output Syst-~m Outputs Definitional No
c~I1tput T)a ta r~roups/ Real. World Yes

Flem ents
Set 3yst-~m Sets D ef i n i t i o n a l  No
~et ~ystem ~ntities Real World Yes
set. System Inpu ts/ Definitional Yes

Output s

~nti ty Data ‘~roups/ Definitional Yes
Elem en ts

r~r o up  ‘~ata 
r~roups Definitional Yes

Oroup Data Elements Definitiona l Yes
Pro cess Sy s ’- e m  Process D e f i n i t i o n a l  No
Drocess ~yst~~m Process Real World No
Processo r Sy st ’~~m Processor Definitional No
1n t e r v a l  s y s t e m  Ir t e r v a l s  D e f i n i t i o n a l  Yes

“ole  l’ype  of
~~~~~~~~~~~~~~~~ L2!~~~ ~~~~

Interfac e Tree ? Ir~ erface SUBPA PTS/PART
!nnu t ‘r r~e2 nput SUBPARTS/PART
r out Network Element CONSISTS,’ONTA INED

Outpu ’ SU BPA~ TS/PA RT
Output Network Element CONSISTS/CONTAINED

Network Eet SUBS!TS/SU~ SETS~t Netw ork ~ntities CONSISTS/CONTAINED
‘J e t w o r k  Inp ’it s/  CONS I STS 1~~O N TA IN!D

Outputs
“n t.ity Ne ’work (‘,roiips/ CO NSTSTS,’ON”~AINEDElem ent $
(‘,rou n !Ie’-work Element CONSISTS/ ONTAINED
gr o,ip !e ”wor~’ ‘lement CONSISTS/CONTAINED
eroress ‘tee Process S~TBPAR TS/PART
°r oc e~~s Networ k Process UTILIZES/UT ILIZ ED
Pr,c°sco r Tree p rocessor S U B P A R T S / P A R T
‘n~~erva l N e t w o r k  In t e r v a l CONS I STS /CONTAI N E D

~able 2.2.1
CLASS !PICA~’I~~ 0? S’IRTJCTURE IN tJR i.

1 A col l ection of trees , i.~~., a rhorescence , is permit ted
? Acvclic n’~tvor ks

DA~~ I US! R !E Q U I W E M E W ’ I S L A N C , D A CIE MAN UAL 
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2.2 • I ~ y stem S truct u~~~ O bjects

Th-~ fol lowina f- yp es of objects may belong to system stru ctures:

INTERFAC E
I N P U T
r~rTp ~rr
D? OCE S S
~P OCR? SOR
S~~

,T

2. 2. 7 
~~~~~~~

~~T 1 Rf lA~~1’~~ APF/PftPT OF’

Those s~~at (~m p n t s  may be use d w i t h :

N~~ P~ A CES
IN PUT5~o!r rTJTF

SES
P QO C~.SSO~~

an INPUT may have SUBPARTS which are INPuTS or it may be
PA~~’ OF som e other NPUT .

CII55 E~ O? /~ U RS F ’~ S A P T

A ~~!“ may be a StI~ SF~ of som e o the r  SE~ or it may have other
S~ TS as 

CIIRSWTS.

‘,~ It t 7F~~/TrrL~ 7Eo BY

A PROCES S may rr’rLrzE another E~ OC!SS or it may he U T I L I Z E D  by
oth°r ~POCES S!S.

2.2.’ S~~~~ rn ~~r~~tu&e ~~~~~~ and Semantj~~
The objects and  r e l at ion ships involved in describing system
m tr u c 4 u re  ire showr p ictorially in Figure  2 .2 .2  and in t abu la r
form in Table 2.2.2.

A ~‘-ructur ’~ ‘efin ed by the ST1BPAPTS~ PAPT 0? statemen t is a
homogeneous, hi~ rarchical tre’~, i.e., all nodes in a structure
m u st he of tbe same t ype and any object can he PART OF only one
immedia te higher node . A node can have any number of SU BPARTS
of ‘--he same t ype .

“he relation ship in a SUBSET OF/S!)PS!TS AR ! must be homo geneous,

~ r;5~~ REQUIDENENTS LANGUAGE MANUAL
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, only SETS may he SUBSETS of other SETS. The structure may
he a net work , i.e., a S’T can he a SUBSET of any number of other
sets.

“he rela $’ionshin in U T T L T 7 . F D  BY/UTILIZES must be homogen eous,
• o n l y  PROCESS!? can be UTILI~ !D by other PROCESSES. The

structure m a y  he a n e t o w r k  s ince a PROCE SS can be UTILIZED BY
any numb er of PP OCF?S!?.

In gen eral , “subdividing ” an object through a structure
stat €mer t does n~ t di rec tly imply tha t rela tionships, of other
tynes , which hell for the object alsc ho ld for its SUBPA RTS.
‘or e x a m p le , suppose the  p r o b l e m  s ta tement  has been defined:

INUt ’T a—input ; 
-

• G PWFRA” PD RY a—rye; -

R~ CFTV t n BY a — p rocess;

Then nev statements arc’ added:

INPU” a—input :
SUB P A R T S a b — i n p u t ,a c — i n p u t ;

P A P ?  I ~!S~~R R E Q U I R E M E N T S  L A N G U A G E  M A N U A L
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• —• + — 4  + — + + — + + n  4

I I I I I I t  I I
IINT !PFAC !t ..I TN P tT T I ..I PROCESS ..I OUTPUT I..IINT ER FAC!I
I I I i i  I ,  I I I
+ + 4 + + + + _ + +__ e  e~~ eSee +

A A A A A. . . S . 

+ +— . . .

‘

. . . . . .+  + ——— ... ‘~L_..... + •_ ..
~~~~~~

._ .. ..  +__ . ...Y........+
I I I I I  I I I I  I
IIN’??FA C~’I. .t INPUT I ..t PROCESS ..I OUTPUT I ..IINTERFACEI
I I I I I  • I I  I I  I
4 4 + 4 4 + + + + 

• A +
SUPPA RTS A7~’ • PA tm ’~ OF I PROCESSORI SET I

• S + + 4 — — — — — .

• . S U B P A R T S  A R E  . A PART OF . A
. • . • SUB SE TS ARE • . SUBSET 3?

V . 
_‘~~~ _ :_.__ + 4 _

‘~,_ _:+
I PROCESSORI SET I 

+ + 

migure 2.2.2
~~~~ ? T P r T C T I T F A L  R E L A T I O N S H I P S  E X P R E S S I B L E  IN URL
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INTF R F~ C~’ n~t~u’! oUTPtJ~ SET PROCESS PROCESSOR

T’Im !PFACE PART OF
sunnART? 

INP T ! ’T P A R T  OF
?TIBPARTS

OIJTT)UT PARTS OF
SUBPARTS

SET SUBSETS
ARE

SUBSETS
OF

PROCESS UTILIZED
UTILIZE S

BY
PART OF
SUBPARTS

• ARE

PPOCE??O~ PART OP
SUBPARTS

APE

Table 2.2.2
URL StatemenPs for System Structure

Th~~~ knalv~er will pot automatically assume t h at  ab — i n p u t  and
ac—input are GDN !PA”FD~ BY a-rwe and RECEIVED by a—process. If
tho analvs~ wishes te make this statement , he should ada this
i n f o r m a t i o n  e v n l ic i t~~y :

ab*ir’pn * ,ac_ input;
~~~~~~~~~~ U T  a—rye :
PECETV~’fl PT a—process;

In nr a c~ ice if the problem h a l  been defined from the t op—d ow n ,
• the analyst shoull also have subdivided the INTERFACE and the

PROC 555 whom ~he input was subdivided.

~ ~~~~~~~~ cQ2!~fl ~29j~~ient~ ~~~~~~4 ~~~~~~~~~~~~~~

‘The tree struct u re of INTER F ACES corresponds to the hierarchical
str,ic’ur e of most orqan i~ ations . The tree structure of INPUTS
and OUTP tJT? is use” for convenience in definition.

PAP~ I T?~ P PEQUIBEMENTS LANGUAG E MANUAL
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IP ma y also he u sed to describe:

a) A form with many copies , e.g.,
INP U T:  F O R M — A :

StTBP :  F O R M -  A—COPY 1,
FOR M - A— COPY 2;

or

h) Doc ’im~ n t  ~h~~t is generated and goes to different places,
e .g . ,

O U”' T’ TJ T: F r ) P M _ k ;
FflBp : POR’—A—DEPT -X , (names chosen according

to pur uose of carrier
or final destination)

A p’~ncrcs has two tynes of structures. The one develope d by
usino ~‘J PPA~~’?/PAPT C’? ‘nay he used for top— down definiti on of
the system. I$ may also be used to represen t the struct ure of
modules in a proaram (e.g., ~LCC~ S and P R OC E DU R ES in a PL/1
orog cam) • I n  bo t h  cases, a tree structure is appropriate.

The structure of PFO C E SS ES deve loped  using t h e  UTILIZED/ UT ILIZES
may he used to r epresent “calls ” to prog ram or a PROCESS which
is u~ pd (j . 3 .~~ call ed from) in a number of processing sequences.

2 • ‘. ~

Th~ !o?r.~~~’~’r ~ P P O U L F M  F T A T F ~~E~~T shows the immediate structur e in
which an object is involved , i.e., all those objects of whic h it
is PAR” 0!, S IR S E T  ) F  or UTILIZED PY and those tha t are its
? r T R P * P r C , STI R?FT E or it U T I L I 7 .!~~ .

Dhe P I C TU ’~E r e n o r t  ( w i t h  th~ S T R t J C T t I P E  option in effect)
oresonts the S’~9PA?T?/PAPT DF relationships for INPUTS, OUTPUTS,TMTDP!ACF? ant i  ?~C’C’SSFS in a graphical format of the im .ediate
structure of a nar~icular ob ject.

The ST” TT C””TP F r ep or t  p resents  t h e  same i n f o r m a t i o n  b u t  i n  a list
f o r m a t  w h i c h d i s o la v s  a l l  lev e l s  in the system structure . (The
r e p o r t s  l ist e d  a hov~ only presents the structure levels directly
above  a n d  d i re c tly  hclov the designa ted object.) Loops in the
system s tru c t u r e  are tiet-~cte d by t h i s  report .

‘h~ STPTI CT ’~!E re -nort  p resent s  o n l y  PART O F /SU B PARTS
r~~lation ships. UTI1,:~~~S/!JTItIZ!D BY and SUBSET OF/SUBSETS OF is
on ly  sho wn  i n  I h o  ? O r ’~AT Tr U P P O B L F P ’  S” ' A TE ME NT .

‘.2.~ ~~~~~~ ~t~~~~ 2L~ c2!2~~~~iL ~~~~~
I l l  t he  coanlete noss s t a t e m en t s  in System Flow app ly  to each
STYRD*~

T as it is defined.

PA RT ~ ‘T~~?p R E Q U I R E M E N T S  LANGUAGE MANUAL
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A t  ~ ach s i ih d i v i s i nr , the t ot a li~~y of s ta tements  about  the
cT,RnAPTF m u s t  he consjs~ e nt w i t h  the statement about the objects
t~~ wh ich ~he P A R ”S belong.

A st ruc t ure of INT~P E A cES , s ince  it represents the  real  world ,
c a n n o t  ~ e ch ecked f o r  comp let eness , i .e. ,  whe the r the bwest
leve l nodes have h~ en d ef i n e d , unless terminal nodes are
desjq nate v l  by  an a p p r o p r i a t e  A T T R I B U T E .

A struct ure invo lving TNPUTS /OUTPUTS is not ho~~qeneous since
t h e  lowe r nod es  represent  G R O U P  or ~LE MEMT S .  The fo l lowin g
rules shcul l he obse rved :

‘) A l l  I’ P U ” s t ru c t u r es h a v i n g  SUBPARTS should termina te in
IN PU T S v h i ” h  h . a v e  a media ATTRIBUTE (whose value can be “TO
BE DE F?1’’IED ,” ‘tRD) and which contain data values.

2) An INPTP’~ ~houli not have both a SUBPART statement and
CONTAI ~T S  statement. Only the lowest level INPU T should
CONTA ’N ?LEM~ NV~~.

~) A ll O T J T P U ”  s tr u c t u re s  having SURPARTS should termin ate in
CTITPTIT! wh ich bave a media ATTRIBUT E (whose value :an he
‘ITO P~~ flET~~R MI M~’D,” TBD) anti wh ich contain data values.

4) ~ 
r)vJT D~~p shoul d not have loth a SUBPART statement and a

CC?:TAINS statement. Only the lowest level OUTPUT shoul d
C0~~TAIN !LEM?N 5.

When a PPOC~ SS stru, r~ture is defined usinq PARTS OF/SUBPA RTS ARE
each PROCE SS m a y  c o n ta i n  S U 3 P A R T S  as well  as som e PR O C E D U R E
s’-a’emppt . A P R OC ES S w h i c h  t h e  ana ly s t  doe s not wish tD
suhi~ vide further sh ould he designated a term inal PROCES S by the
us~ of a n A T T R T R !r”~ ~ta 4 e m e nt .

A PPOC~ which’ does not have any SUBPARTS , should have a
PPD C~~1)!1P E s ta t em en t .

.3  D at a  S4 r ,ict~i re

~s was descr ibed in Sectior 2 . 2 , var ious  s t r u c t u r a l
• relation ships can he specifiel in DPI to relate “com pone n ts” of

t h e  sy st em.  Wh en  ‘h e  st ru c t ua l  r e la t ionsh ips  b eing specified
are arplicahie to data objects, the structures presented are
termed “d at a  s4ructures .”

2 • ~ . 1 i2!L~ ~~i&~

2. 1. 1 • 1 ~~~~
The tasi c ohiert s for f1nj~~ data are ELEMENTS and GROUPS,

PA RT I USER REOtIIREMENTS LANGUAGE MANUA L
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ELE!~VNT

A~ 5LFM~~N’! is th .~ ba sic unit of in formation and , therefo re,
c a n n o t  he suh-l ividei . A n EL~~.F N T is use d to def ine an objec t
wh ich m a y  ik~ on a value. For example, if “employee H
information ” was defined to he an ENTITY , it would not , in
itself , hav e a valu e . The ELEMENT S making up “em ployee
information ” suc h as “age ,” “sex ,” “sala ry,” etc., might have
values  for  a oar t i cn l ar  i n s t a n c e  of “employee in f o r m a t i o n . ”

GROUP

A GROUP is used to define a collection of ELEMENTS and/or other
GRO ”PS .  T h i s  is done  so t h a t  t h e  i n f o rm a t i o n  names can be
thou qht to he related within the larger collection of
i n f o r m a t i o n  ç!NP9r~ , OUTPUTS or ENTITIES). The name of the
GROUP ran he tho ught to he synonymous with ‘he names of the
C,DO n P ’ s components. In the example of “employee informa tion,”
‘he “name ” of the emplo yee ma y he defined as a, GROUP where the
constituents of the GPO;!?, “first name ,” “midd le ini tial,”
“surn ame ” ma y he defined as ~LENENTS . The ‘ise of GROUPS is
p r i m a r i l y a no’itional convenience .

‘. L 1 .2  fl~~j~j~i~~ ~~ ~~~~~~~~~~~ !i ~~~
“he rjefjnj’1o~ of an E L E!~EN T or a G R O U P  is like a defini tion of
a word in a dict ionary. The definition specifies how a word is
o he used hu ’ •i oes not give the instances of its use in books,

paragraph s, sen’ences, etc.

Tn descr ibing information systems , it is necessary to have types
of objects which can represent the t h i n gs in which , or on which,
i ns~~ances (va lu ’~s) of F’LF MEN T S appear. In UP.L , the re  a re  three
such types  of oh lect s :  I1~PU T~~, 0U~ PUTS and E N T I r I E S .  The
4 i f f c r e n c~ a m o ng th~~se types  of col lect ions is related to their
role in the target system .

An ‘JPTt” is a collection of information produced externa l to the
tar ge t syst~ m , hu ’ u sed by th c ~ target system . For examp le, in
an inventor y svste~, a customer order may be considered an INPUTto ~ h €  syst em

rA 9~ I “SEB 9 ’OuTR!$E ~~~S LANI’,UAGF MAN UAL
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o5rp T~~S

A~~ ~~p~~pTJ T is a collection of informat ion produced by the target
system , bu~ whic h is used external to the system . For example,
the paycherV s produced by a payroll processing system could be
tho u g h ’  of as  OU TP U T S as t h ey  are eventually used by employees
o ut s i d e  of t h e  s y s t e m .  On ce t h e  collection has  l e f t  the system ,
no further reference may be made to it.

~‘PJTITIES

An E N Z ” Y  is a collection of information which is maintained
internal to the system. ?hITITIES are initially “produced” and
then “main’ained ” usin g information from INPUTS and then OU TPUTS
are pro d uced using informati on from ENTI TIES (and other
sources) . The “ emp l oyee  i n f o r m a t i o n ” mentioned above w o u l d  be
d e f i n e d  as a n  ~NT!TV .

2.3.1 .3 t ion shi~~s A m o n ~ Co llec tions  of Inf ~~ m a t~ on

CoLlect ions of information maintained internal to the system
( ‘!“TE~~) ir e  o f t e n  “r e l a t ed”  to each o ther  in t h a t  the re is
in f o r w a t i o n  w h i c h is  not  i n h e r e n t  to e i t h er , but associa ted with
both . In  t h e  e x a m p l e  of a w a r e h o u s e  stock control  syste m ,
in f o r m a t i o n  a b ou t  i n v e n t o r y  i t e m s  m a y  he re lated to i n fo r m a t i o n
about thei: supplie~ s, etc. RELaTIONS are used to describe
these logica l connections among ENTITI~ S.

2 . 3 . 2  ~~~~ ~ t r u c t u r~ e e 1 a t i o n s h i2~

~‘he re la~~ion sh ip s  s h a t  c a n  hc~ s pec i f i ed  for  data structu re are
s h o w n  in t a b l u ar  forms in  T a b l e  2 .3 . 1 and Table 2.3.2. This
information i~ also presented in Figure 2.3.1 in a graph ical
eor m a t.

P~ R T I U S ER R E Q U I R E M E N T S  L A N G U A G E  MA N UAL
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Vigure 2.3,1

CONSISTS O~/CP!~~AIP~E D  T N
~ 

SP m ay :3!SI3T of EN T I T I E S , or I N P U ~ S , or OUT PUTS . L i k e w ise,
an INPUT or an )IJTflUT or an ENT!TY may he ~~~~~~~~~~~~~~~~~~~~~~~~~ in a S E T .

~EL~~’fl) Ti V I’~/~ ETW TEN

A n rNT~~~Y m ay he ~FL*”I~D ~~0 another ENTITY !i~ a given RELATION .
A RrT .ATION ‘nay be defined to exist F!TW~~~ two ENTITIES.

‘~t)~~S ETTT G - C R T T E R T A / S U e S E T T I N G — C R T T E R I O N

~ GROUP or c’L~~~~NT ~ay he ~ I~f~:~~~I.E~2! for a SET and a
~~~T m ay have c,~ O~’PS and/o r ~LENENTS which are

~~ F’TING-CRITERIA

TD~ NTT!IED RY/ID!N~ TF!ES

an ~~PTT~~V ma y b~ :D!wTI ~~IEr BY a G R O U P  and/o r ELEMENT and a
G~~i’JP or E L E ’E N ~’ ID !NTIfl~ S an E N T I T Y .

ASSOC~~ATED_ T~ /ASSDCIATED W I T U

.~ R~~t~ T I O N  m a y  h a v e  GRO ’TP ~ a n d/ o r  E L E M E N T S  as
A l s o , a G R O U P  or EL~~~ E!1T may  he ~~~~~~~~~~ WI~~ a RELATION.

va tvt r i~

~n ~LE’~!NT ma y have a particular VAL TJ E or range of VALUE S
a ssociated with jv •

2 . ~~. ~ ~~~~ ~~~~~ .~iL~i ~~~~~~~~
a ~~~~~~~~~~~ or  n u m e r i c a l  v a l u e  m a y  he specif ied in  the
~ IPI~~I STF s’a~~~m ’~nt ~ or SETS , I N P U T S , OU T PUTS , EN T ITIES and
~;pvI r’- 4

~~ ler.o
e ~he number of instances of the componen ts for a

i j v ~~n ~n~~’i”c~ of ~ h o  c o n t a i n i n g  objec’ .

‘~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~ or ~~‘r?’T ! may CONSIST of any  number  of GN OU PS
‘-  ~~~/~~~~~g ~~~~~~~~~~~~~~

• . 
~~~‘‘ - ‘  i~~~~~ , nu~~h -~r of  ‘NP U T S , OUTPUTS, or ENT ITIES,

e~ ‘h~~s-~ oh iect ‘ypes. Also, a SET may
‘I , - 

~~~~~~~~~ ~~
‘ ~~~~ a~~ ~‘or ~L.~~FN’~ S is

- . • _  .,• .

~~~~~~W !  t A I ( t 1 A ; ’  ~AN~1AL
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An W N ~~ !I~~Y can  ~e I ?~TTPIFP by any number of GROUPS and/or
ELVIFNTS , and be RVL~~~~D to any number of ENTITIES. How ever ,

~or ~ac!’ unique nair of ENTITIES , a uniq ue RELA T ION must be
defined . P.q1, if a P?LATIDN between El and !2 is defin ed as
P 1 , a R V L A t m I O N  b e t w e e n  E l  a n d  F3 cannot  also he called R i .

A L~~ ’ ON  m a y  o n ly  ha l ef i n ed  to he BETWEEN a s i n g l e  pa i r  of
FN ’~~TIF S . A i t f f e r e n t  R E L A T I O N  must  be d e f i n e d  for  each ENT ITY
n a i r .  A R E L A ” ~ ON ~n a y  have any number of GROUPS and/or ELEMENTS
as A~~SOC!A~!D~ DAT A.

A r.~~o rj ~ may he  ONTAINEP in any number of GROUPS , ENTITI ES,
INPUTS and/o r CUTPUTS . A GROUP may also IDENTIFY any number of

~A T I T T~~~, he ST 1~~SF I N G — C R T ~’~~P TO N for  a n y  n u m b e r  of SETS and be
A 1CI*~~~ WIT” any number of BELATICNS . In addition , a GROUP
may C’~~SI~~

’ of a n y  n u m ber of r ,P OU PS and/ or  E L E M E N T S .

TNP T ’T 3 O U T P U T S SE T EN T I T Y  GR O UP S E L E M E N T S

CDNTAIN !C CONSISTS CON SISTS
OF OF

C1~~”A INFr CONSISTS CON SISTS
iN OF OF

CO’~S~~S S  C C N S IST~ CCNS I SI S
0” 0?

CONTA INFC CONSISTS CONSIST S
TN 0? DF

r,pr-)vJ p~ ~~~~~~ ‘-n~~’rAIN— CONTAIN— CONSIS’S CONSISTS
~~!‘ IN ED IN 0!

CONTAINED
IN

‘it ! 
~

~~‘AT’I- CO~. A T N —  C C M T A I N —  C O N T A I N -
Er) IN ~‘r ~ IN ED IN ED IN 

a— 

T a b i c  2 . 3 . 1
TP”t. S’ a tem~~n t s  f o r  Pat a  F TR !J C TU R F Relationships

P1~ T I USER ~‘~QU :FEMFNTS LANGUAGE MANU A L
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SF~ FN~’ITY RELATION GROUPS ELEMENTS

SUBSETTI NG— SUBSET—
C R I T E R I A  TING

CRITERIA
REL ATEr) TO S/VIA IDENTIFIED IDENTI—

BY PIED BY
~ E L A T I O N  r~!~ W~~!N A SSOCIATED— ASSOC—

DATA IATE D
DATA

(
~~‘)UP5 FURSF’!’~’!NG- Ifl~ NT I?IT S A SSOCIAT E D

W ITH
ELE~~~NT STJRC?TTI Nc,_ IDENTIPIES ASSOCIATED VALUES

C~PIT~ PIO’~ W ITH

Table 2.3.2
URL E’~ finition al Statements Relating

STT S, E N T I T I E S, ‘iFLATIONS , GROUP! a n d  E L E M E N T S

A n  ~LE 1E NT may he C~~NTAIN FP in any number of GROUPS, ENT I T I E S,
T~~P1TS, an i/or l r lTP ’ITS . An E L E M E N T  may also be u sed to  IDENTIFY
a ny numl ’c r  of ~N~~I ’ I F S , be c 1JRSE T ’ !’IN G— C ~~IT !RION fo r  any  nu mber
o~ SETS , and h~ A~~ ° C I A T E D  w I T H  a n y  n u m b e r  of R E L A T I O N S .  In
a 1l i t i o r . ,  j~ ~~~~~~~~~~~~~~~~~~~~ may take on a particular numerica l VALUE or
a range ot VA LU~ S.

2. 1 • U ~~~~ St~~~~~LL~ ~~am~ fl ~2 !~1~fl~~ A~~
— name s UR T. us~~ ~- o  d e f i n e  l a t a  st r u c t ures are very close to
mos’ t.~rmi,,loov in this fioll . For example , ELEMENTS are often
referrc i P o a s  “it~ m s ,” “data ite.s,~ or “fi elds ” in oth er data
stric~ure t~~rm inoloi~~es. GROU PS are sometimes referred to as
“seomerts ” or “lit-i aqq re~ ate -i .” ENTITIES are somet imes called
“records ” a n d  ~E”~ sometimes “f iles” or “data— bases.”

a SF is ji~~ nlel to reoresent a “file ” where ENTITIE S are
“racoric ,” the following opt i- ns are available in descri bing the
f i t ~ s t r u c t u r e .

a) If th~ ~~“ CO~~ ISTS of only one type  of E N T I T Y , t h e n :

— V N T T ~~~Y occ ’lLr enc es  w i t h i n  t h e  SET may be ordered and so a
FEI.A~T0N t -  reD res~ nt thi s ordering may be defined.1

— ~~M~~~~~~y occurrences within the SET may not be ordered. A
PE LA ”T ON to rep r esent t h i s  need not he de f ined .

I I f  mor e  t h a n  one  R E L A T I O N  is to be d e f i n e d  for ENTITIE S w i t h i n
a given SE”, a SE’~ (which is a SUPSET of the given SET) sh ould
he defired ~or each REl ATION .

P A B~’ I ‘l EER PFQUT9!M!NTS L A N G J A G E  MANUAL
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— E NT ITY occ~irrence~ may he RELATED to each other based on
som e cr i te r ia . A R F L A T T C N  should  be de f ined  to des cribe
this relationship.

h) If the EFT CONSISTS of more than one type of ENTITY :

- rN~tTY occurrences may be ordered . A RELATION should be
• defined for each ordering. I

— ~NTTTY occurrences m a y  not  be ordered .

— F N T T r Y  o c c u r r e n ces  may  be R E L A T E D  to other ENTITY types
( f o r  cac h  o t h e r )  . A R E L A T I O N  shoul d be defined to describe
each of these relationships.

“he IPE~ TIFTTS statemen t for GROVP PS or !LFM~~NTS may be ~sed to
define keys . :t is m e a n t  that the designated GROUP or ELEMENT
m ay 1-c usei when searchinq for a particular ~NTtTY (reco rd)
occurrence.

c~’w ~n P?~ “‘HE SELATION SECTION
~O ~~~~~~~ L~ GICAL C1NNEC~!ON ZN PPORLEN STATEMEN T

a) tet er m i n e  symb o l ic (U r t )  n am e  for  t h e  ~E L A ? I O N .  It is
‘h a t  t h e  n a m e  d e n o t e s  t h e  type of connection

e h a t  i~ w i l l .  s ur ~~1y .

“) r)eterrnin’ whic h ENTITIES the RELATION connects and the
‘1jr~~c’ion of ‘h e cornec’jon. Use t h e  ‘TRI. B E T W E E N  an d
C~)MNE TTVI~~Y statements to state this information.

!xa ’~ pl° :

eupp o se  the analys’ has  the f o l l o w i n g  ( loqica l)  view of his
d a ta

PA RT I nI p !? ~~~~~~~~~~~~~~~ L A N G U A G E  M A N U A L
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+ — 4
I I
I I
I DEPARTMENT I
I I
I I
4 — ,

• S ~ • S • S ~ S S • S • S S S •

• S 

4 4 

I r • I I
I HOrIRLY I I SALARIYD I
I !!PT OYt’ES I I EP!PLOYEES I
I I I I
4 4 

Th° ‘IRT . sti t e men t s  t h a t  l’~f i n e  the two  R E L A T I O N S  a re :

-~~ 1*~ ’ON l e nt -  t o — h o u r l y — e m ployees ;
RFTW!!N lept iV~ hourly—employees;
~~NNEC ’TIVI Y Is 1 “r’ m a x—d ep t—hour ly—em ployment;

S~ t ATICN vI.pt~~ to—s alaried— employees;
T~ V !W.~~~I~I lept ANT ” salariel-emp loye .~s;
CONNFCTTV ”!T r s  1 “0 sax—dept—s alaried— eup loymen t;

1:~c 2
a) t°+ erm in ° i f  a n y  ~ati flas been defined to be CONTA INED in

hot h !N’!!T!VE. Anal yze this dati and de t er mine ENT ITIES or
I~~5OC!*T~ t DATA stit emarts .

h) t.eteraine i~ any aldition al data is needed to describe the
PFLATI~)N an 1, if so, this dat a should be defined as
AS CIA~’!”~ DATA .

Pk~ T I ‘TSV ~ REQUIREMENTS LAN GUAG E M*WTJAL
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E xa m p i e :

A iore refined and detailed logica l view of the data given above
might be :

+ +
I I
I I
~ D E P A~~~M EN ’! I
I I
I I
+ +

+ 4 4 4

I l a s t  l a te  I l as t  da te  I
:emnl. r~y~ e hire~lT Ierployee hired !
b r  term ina ted I b r  terminated I
+ 4 4 4 

4 + 4
I I I
I U(?”PLY I SA LAr IED I
I rT~~~E~ I I E”PLOYEES I

I I I
+ 4 + 4

~~~~ .2
a) T’e’~~r m i r ~~ • h ~ LA~” e N ’ -  CA rrINA L ITY

h)  rel er m i n e  ~ he ‘FOCESS!S that utilize the ~ELA ”ION and those
t ’r ~~~SF 5  ‘h a ’ a l l ’, d~ lete or modify the connec’ion

occurrerces of the R FT .ATION .

~~~~~~~ lt s:

Th° anal ys’ ha informa tion ~ba t is required for physica l
design . There is a rcrnec~-ion between the programming
re (p*iremen$ and the dat a— base. The data—base may ha ve to be
revised to he recentive to ‘h4 processing restrictions.

~‘or an example , see RELATION Definition Form.

2. 3. ~ ~~~~ ru~~~~ e Q ILS

PART I ‘T~~!P R E QU I R E M E NTS LAN GUAG E M A N U A L
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¶h.~ CCN5ISTS rO~~ AEISON REPORT presents the lowest level data
oblects (usually !LE!!NTS) in the data structure of the data
objec’s used as inpu t to the report. This information is
pr~sen4ei in matrix form with several redundancy and
comniEteness check I lagnostics in a summary.

The CCNS STS M A ” ° I X  REPORT presents data structure at a given
level relative t~~ ~he data objects used as input to the report .
For example, if an ENTTTY nam e is used as input to the report
and Phe CONS I S~~ parameter is specified , all  GROUPS an d/or
EL !MEN” S the ENTITY CONSISTS of viii he presented. If the
rNTYI’y name and the CON’A NED parameter is specified , alt those
~E’S ‘he PNT!TY is :ONTAIMED will be presented . All information
in $-hp rep ort  is pr~~sent e 1  in  a m a t r i x  format.

The CONT~ N ”~ ~~~t~~~~~ (~~~~~” presents the data struct u re at all levels
a g i ven  d at a  obj ect  as inout t c  the report. The CON TENTS

REDOP’! presents th~ data structure going down to the low est
mpecifiel in  ‘he problem statemen’.

“he FNT ?~ E Q ‘N P r ” M A T I O N  F E P O P I  p resen ts  those ELE PIEWI S an d/or
r,~o’t c~ dcflnel as IDENTI!IFRS for a particular ENTITY or
p:em.nts ‘hc’ !N”I”I FS Ifl?N”YPI!D by a particular GROUP or
FL?M!NT. “his i nfor mation is presen ted in a matr ix format.

“h° f o u r  r epor t s are s u m m a r i z e d  ir Tab le  2.3.3.

PART I ~t~~!P REQUIREMENTS LANGUAGE MANUAL
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CONSI$!IS
Cfl PI~~)N c L ~.Ti flA1~.L! ~~~— —

~~~ 
ç~~~j~~ c QNTA INE D

V I NO Xp Pr’r l’Y X I I X
IN”t!T I I I X
OtITPtI” X I I X
GR)UP I X I X

x x

PCV4 IP  HI~~H~~~T CC L P O W  ~ BJE CT
7~~V ’L I~D ID

LC’4!~” N V~~’ C N!~T HIGHER NODE 0
. . . 4 

H’ GH!ST I . LO W E~ I •
NODE I I 0 . . NODE I I

•

I I • .  . I I
I I . . , I
4 4 . . . . 4 4

n ‘~ •
0

~‘AB L! 2.3.3

2. 3 • D~~’a r uc’- ui ~~~~~~~~~~~~~~ a~ cks

AU ~~~ sh~~u 1l “~.ver+ jaii y “ ccnsist of INPUTS, OUT PUTS or
J

AU TNPV ’Tc at the lowe st level should consist of GROUPS and
EL~~’FNT~ . any ;?r ~?~ D~~ shoull he reducible lo ELEMENTS.

ILl O~ T~~”TS at the l owest i~ vel should consist of GROUPS and
~T T M ! N T S . A n y ~ nery p~ should he reducible to ELEMENrS.

2.L~ •~ fl ~~jva tj

An irform~ation p rocc~csing system exists to process data, i.e.,
‘o pr~ dnce values of data elements , or g rou ps of dat a el emen ts,
from values of other data elements or groups . This
transforma ’jon is known by different names such as process,
proceduire , funct ion, operation , activity, etc. In URL the term
PPOCF!S Is ‘i sel.

“he term “data ri erivation ” includes the actions of USING ,
!7pr~A’rI~jG and D!P IVI”G 4a~ a objects. The data objects that are

~ “~~F P ~EQUIPE~~E?”TS LAWCIUA~~ MA N UA L
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involved can he I N P U ” S , OUT P II’IS , SET S , ENT ITIE S , GROUPS and
FLEM !N’~~.

2 • • I ~~~~~ ~~~~~~~~~~~~~ j~~ç~j

The obj e cts i~ volvei  in data derivation are:

I~’ PUT
D’!”PUT

GE 0

~~ LA”ICNCT A SSTFI (A’ION
SE CUR E T v - A c c e S s — R T ’w r s

.~a .2 ~~~ 2!~~!~~~9r f r 2 i i i~~
‘1S F S /~~~~fl — I ~~OC!SS m a y  !ij~ 

a SET , I N P U T . ENTITY ,
(P

~ TJP or ELEMENT . Likewise , a SET ,
!NP!1’, F~ T~ ’TY , GROUP or ELEMENT may he
‘i~~!B by a PROCESS .

- A PROCESS ma y ~~~~~~~ a SET , E N T I T Y ,
r,ROt!P or PLENENT , and a SET, ENTI TY ,
GROUP r ELErENT may be ~~~~~~~ by ap~oc~ sS .
- A P C ~~~ may D~~~ VF a SET, OUT PUT,
! t V I ’Y , (ROUP or ELEM ENT, and a SE!’,
~‘UTP ’J T , VNTIT Y , G ROUP or ELEMENT may be
.21fl!Lfl ~

y a PROCESS.

~N TA N F D - A P R O C E S S  m a y  ~~~IMT~i! a R E L A T I O N , and
a PFLA”IC N may he fl.&,t!TA~~~~Q by a
PROC E ? S.

°‘OcEr U~ F — A P~ OCFSS may have a
as soc i a t ed  w i t h  it. The PROCEDUR E is a
comment en try and may consist of any
text.

flV~ IY~TION — A PELA ’TON or SET say have a 2U1Z&XLQ!
associated with it in th. form of a —

commen t entry.

CLASS IFICATION — A data object may have a
CL 7 S St~~ICATIO N .

— A PROCESS or PROCESSOR may have

PAP” T USWP R FOrJIREMEN TS LANGUAGE MANUAL
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S F C U R I T Y — A C C ! S S — R I G H T S .

‘•~~• 3  ~~~~~~~~~~~~~ 2er.i!~tA2~ .~Ifl~~! ~ j~j  Semant jcs

!‘he oblects and relation ships involved in describing “da ta
— derivation ” are shown pictorially in Fig ure 2.4,1 and i~ t abular

form in Tahle 2.4.1. Table 2.4.2 shows how the differen t types
of oblects can a ppea r in the data derivation statements. Table
2. 4 . 3  c o n t r a s t s  the syntax m d  semantics of the System Flow
Statements (R’CEIV ~ S and GENERAIE~) with that of the data
~l e riv a t i o n  s ta ’e m e n t s .

W h en e v e r  T N P T T ~~, OT’T PU I ’ , r N T I T Y  or SET a re  used in a data

~ieriva$ion statemen t , these objects are interpreted to mea n the
data valu~s contained in them.

~ PROCESS ma y T!S~ any number ‘ f  N~ UTS , SETS , E N T I T I E S , GROUPS
a n 1  !L~~r.~~NTS . A n  op t iona l UPDATE or DERIVE clause can be used
in conjunction w i~ h the US! s t a t e m e n t in the fol lowing  anner :

US~~S ~ 1 TO D E R I V E  !2:

W h e r e  F? is any n u m b e r  of da 4 a obj ects  t h a t  can be D E R I V E D  by a
PROCESS.

A Pr’~C~’FF can ‘!PDAT~ any n~~~hc~r of SETS , EN T ITIES , GROUP S and
‘T.EMFN~S. An op~~i o n a l  U S I N G  clause can be used in conju nc tion
wi th the UPDA”r s’item ent in the fol lowing manner:

~TPDATF’~ ~‘1 USING E2;

Where ~~ is any numb er of data ohiects that can he USED by a
555.

A T~~OC!!~ rj p  ~ F~~IV~ any number of OUTPUTS, SETS, ENTITI ES,
c,~~v1P ~ a n d  ~~~~~~~~~ An optional USING clause can be used in
c o nj u n c t ion wit h t h e  D~PTVF statement in the following manner:

D E P I V E ~ E l  USING E 2;

W h er e  E ? is any number of d a t a  objects that may be USED by a
PROC ESS.

An INPU”’, SET , ~ N”ITY , GF0IIP or ELEMENT can be USED by any
numb er of P*OC~SS?5. An optional DERIVE or UPDATE clause say ba
used in  c o n j u n ct  ion w i t h  t h e  USED statement in the folbving
m a n n  er:

t’5~ fl RY P1 IC DERIVE !2;

Wh~ re !2 is any ‘iumher of data objects that can be D E R I V E D  by  a
P~ OC !SS.

PADI ‘T S.P t ?O !JIPFNENT~ LANG UA GE ~A WUA L
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+ — + + —  + + —  — — — — 4

I I I
FN’ITY I SE’! I I BELA1’ION I

I I I I I
+ + 

USES 113 
+ 

~
——

. ‘JS!S U2 • USES 112
• DE R IVES 111 • DERIVES 111

UPDAT~’~ UI • UPDATES ‘11 • MAIN TA INS

S .

+ 

.

:‘~~r’r i . . process . . . . . . . . . . .. . . OU TPUT
(TS!~ ‘12 I I DERIVES 111 I

4 + 115 W5 T1 ? 4 + + 

11”DA ”~~S “1 • . U SES 113
P~’~~VFS “1 . • USES U2
TISEc n2 . . D E R I V E S  U I
U SES U3 . . UPDATES 111

+ + + +

I I I I
I ELEM ENT I I GROUP I
I I I I
+ + 4 +

111, tJ~ and 113 are o n t i o n a l
‘T~ usino Et~~ M E ~~’r , GROUP , E N T I T Y  and  INPUT
112 to derive ELEMENT , GROUP, !N”ITY , SET and OUTPUT
113 to ubdit e ELEME N T , GROU P , ENTITY and SET

Figure 2.4.1
T15 L STATF .M?NTS POP DATA M A N I P U L A T I O N

PAST T USER P’Q11!~ EII!NTS LAlt GtJAr,E M A N UAL

L _  - _
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Chj ect
N a m e  in
Statement

Sect. icn
IN~ ’T~ OUT PUT SET ENTITY

I’JPU’ TO D~~ IVF’ TO DERIVE/UPDATE’ TO DERIVE /UPDATE3
O ’T ’PUT 11S~~N~~’ USING 4 USING 4

usr~~’S
TO P F P I V E ~ TO D E R I V E / U P D A T E ’  TO D E R I V E /UPDATE ’

U SING 3 US ING ’S
EN TI T Y

• T’~ T~E F I V E 3  U S I N G ’ S  USING ’S
TO T ) E P T V E / U P D A T E 3  TO DERIVE/U PDATE’ 

e 

T’~ DF~ TV~” USING5 USIN~
5

0 D E R I V E / U P D A T E ’  TO DERIV E /U PDATE ’

TO fl~~ TVY’ USING’S USIN3 ’S
TO D E R I V E / U P D A T E ’  T O D E RIVE /U PDATE 3

fl~~~Iv r ~ D F P I V F S  D E R I V E S
O ~“EP~ V~

9 T1 SV~ USES
T T P D A T ! S  U P D A T E S
U S I N G 7 USING ’
TO DERIVE/UPDATE5 TO DERIVE /UPDATES

D F L ~~~~I (~~ G~~’TTP ELE M ENT

T N DTT T TO D !R I V !/ U F CA T E ~ TO D E R I V E / U P D A T E
O1TTPU~ USING4

S!~ TO D E R I V E / U P D A T E ’  TO D E R I V E / U P D A T E ’
‘JSIN~~’S USINGS

EN~ 1TY ‘JSIN ~~’S U SIN G~re DERIVE/UPDATE’ TO DERIVE/UPDATE’

GROU P r!SrN(~3 USING’S
TO D E R I V E / U P D A T E ’  TO D E R I V E / U P D A T E3

F L E M E ~1T ‘ISING’S USING’S
TO DERIV !/TIPCATE’ TO DERIVE/UPDATE’

TIDOCESS MAY’r’AINS DERTV~ S DER IVES
USES

UPDATE S UPDATES
USING’

TO D!PIVE/OPDATE~ TO DEPIVE/UPDATE•

(see following page for foot notes)
~‘ihIe 2.LL .I T I R L  5tai~aments Pelated to Derivation Definition

PAP I i? !~~ r!OtJtoFM !NhIc L A N G U A G E  M A W U A L

L 
- _ _ _ _ _  _ _

- -



r
H~~1P O / M U L T ! C S/ U P L  U S E R ’ S  M A N U A L  84

PPOC~
.c F

I N P U T  yfe: !fl UY
OIJPPVI! PE~~IV E U R Y 

VISED BY
‘IPUATEP RY
D~ R V!D BY

V N T T T Y  DE RI VE !)  BY
UPOA ’~~D BY‘IC ED B Y

PELARION PAIW ”A INFD BY

GRO UP D E R I VE D  B Y
T T P ! ) V. ’ED BY
T T S Z !~ BY

ELEME N’ DERIVED BY
VI PDA TI P BY
“SED B Y

UTILIZ E S
BY

Table 2.14.1
‘J~L S’~at~ m ?n~ s P~ lated to Derivation Definition

(Continued)

~~OO ~ notes :

3 Ty~~ç~~ in conjunc tion with the ViSED P~~ s t a tem e n t .

~ !Jse ~ in . c~ n jiin-~~i o n  w i t h  t h~ DE~ IV!D BY statem ent.

‘ ‘Ispi in conjunction with D~’R!VED BY ani 1TPDA”E D BY sta tement.

‘ Used in r~ njtinction with DERIVES and UPDATES statement .

S Used in conjunction with USES s+atement .

“~~~!‘D 5’~’” RE’ W’S LA$G1!A~! NANLIA L
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U SES

~~~~~~ I N P u .~ 22I~llI gu~~i
USD5 X X X X X

T!C~ 5 TO DER IVE Y I X X X

USES TO tJPDA ~’E X X X X X
a. a

P ~~~~ I V E S

• T) E R T V !S/ T I 5 TN G  V I I X X 

UPDA ‘TEE/USING I I I X X

DERIVE S or U P D A T E S

ETENENT GROUP INPUT OUTPUT ENTITY SET

I1S”~ 70 D E R I V E  X X I I I

‘1SE’~ TO T I P Tf l T E X I I I

~~~ I V E S V I I I I

Y I I X I

‘1”DAT!S I X I

‘V’DA T! S/U STN r, I I I I

“jh]. e 2 . 14 . 2
Da’’~ ~~rivation Relation ships for

‘15~~ 3 , “PDAT~ S an’s DERIVES Statements

. - —  -
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~~~PgI

~!CE1~!S ‘lot P1llowetj Not Allowed Ever y INPUT
shou ld be
RECEIVED by
at least one
PROCESS

(~~‘FRU’ES Not A llowed No~ Allowe d Not Allowed

Every LLFNEN~ At least one At l east one
should b’~ used ~L~~IENT in ELEM ENT in the
by ~~~ least the G?CU~ is INPU T is used
one DROCESS used by the by the PROCESS

PR OCESS

~~PIV!S Value of an Value of at Not Allowed
EL!~~ ’lT is least one
tjerjved by EL EMENT in the
the PRO !SS GROTIP is de—

riven by the
PR O C E SS

UP DA ~tF~ 1) Va lue of ar~ 1) V a l u e  of at  Not Al lowed
FL~~Y N T  i s  l eas t  one
u p da~~ed b y  E LE ~1~~MT in
~~~~ PRC ~CF SS t he  G R O U P  is

u p d a t ed  by
P R O C E S S

2) EL E~ EN ~ 2) ~ R C T J P should
s h ou l d  be he COW!AIN! D
CO N ~~*I N ~ fl in a t  least
in  at least  one E N T I T Y
one  ~ N T T T Y

Table 2. U . 3
T a t a ~e r i vat i on  (PROCESS)  Seiant jcs

PA~~’ I GS!P R E Q t T I R E M E N ’ t S L A N G U A G E  M A N U A L
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yES Not A Ilowed Not A l lowe No’~ Allowed

‘4 E P A ~~r~ every OrIPP!1T Not Allowed Not Allowed
should he
‘ EE’R ’~TEn by
at  least one
PR OCE ~S 

Not .~llowe d At least one At leas t one
!LEN!NT in ELE N EN ’ in the
t h e  ?N T I T Y  SET is used by
is used ~y PROCESS
the ~ROC!SS

U~~P I V F 5  V a L u ~ of a t  At  least one At least one
1 cj s l ~ or.~ EL E M E N ’ !  in  E L E M E N T  in the
E L E ~ !Wt i n  t h e  ENTI ’ IY SET is derived
~~f l T~V T T is d°— is derived
riv~4 by the
p roc~~~ s

Not tt l . lowej Value of at Value of at least
least one one ELENE N ~ in the
E L E M E N T  in SEI’ is updated by
th~ E N T I T Y  the PROCESS
is updated
by t he
PROCESS

TablE 2.~4 .3
(Con t inuel)

PT~P” I ~1SEF P E Q U I P E N E N ’ ! S L A N G U A G E  M A N U A L  
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A ~~~~~~~~~~ E N T I T Y , ~BOUP or ELEMENT may be UPDATED by any number of
P P OC ~~S S ? S .  An optional U S ING clause may be used in conjunction
with the TJ T ) flAT ~ fl statement in the follow i ng manner:

¶ 1PD~~”~ED RY P1 USING E2;

Where P2 is any number of data objects that may be USED by a
PR DC F ~S

An O’J ’!PYT’ , SE T , E?r ’IT!, G R O U P  or EL !M~ N T may be D E R I V E D  by a n y
numb er of P~ OC’~SSFS. An optional USING clause may be used in
conjunct ion with the DFPIVET) statement in the following manner:

DERIVED ~3Y ~~1 USING P2;

Where E2 is any number of data objects that may be USED by a
PROC ES~~.

~ RELA~ TON may he  L’9 NTAINEI) by any number of PROCESSES, and a
PPOC~~~S may M A T N T A T N  any n u mb er  of R E LA T IONS.

~ pr °c~ sS m a y  ha ve a n y  number of P R O C E D U R E  c o m men t  en t r i es
snec ified , hut all the comment entries will be combined into ona
PP°CEDtW~ comment entry when oresenteci in any tIFA report .

A F ! r  or RELATION may have any number of DERIVATION comm ent
entries specified , h u t all these comm ent entries viii be
combined into one D E R I V A T I O N  c o m m e n t  e n t r y  when presented in any
~ R A report.

When a collection of d a t a  ( e.j . ,  an ENTITY or GROUP)  is USED,
this implies tha t at least one E L E M E N T  within the colle tion
(3SSUI~1fl r, the colloction is, or will be, broken down to one

!LEMEN ~ level) is  US F~~.

When a collection of data i~ t JP tA ~~!D , this implies that at least
one ~LE!~ NT w ithin ~he collection is UPDATED.

Wh~ n a collection of da t a  is D E R I V R D , t h i s  impli e s  t h at  at least
one ~L!!~~NT w i t h i n  ~ he col lec t icn  is D E R I V E D .

Wh en ev er  PPOCE C S~~~ or P ROC~ 5SOP ~ access data , whe the r der ivi ng ,
ii n d a t i n q  or using i~~, the  CL A S S I ~~ICA TI ON of the  da ta  and the
S F C T J R I T Y _ A C C r S S_ R I C , H T S  of !‘ROCF~ S or PROCESSOR should ma tch. In
order  ~o m a t c h , the  PPflC!SS or PRCCFSSO P should have
S!cf lPITY— A CCFs~ - R I ~ R!t S at a level greater  t ha n  or equal to the
CL A ! S T P I CA ~~!ON o f  t h e  da t a  ob jec t .

2. ~~. ~4 ~~~~~ 2~~~~~~~ti~~fl c2F ~12~ ~ iYiL~nt~ ~~~ !1~I9~
In most  m a n u a l  d o c u m e n t a t i o n  metho ds, the information related to
“dat a de r i vat i o n ” is usually implicitly included in f low char ts .
Plow c h a r t s  u su a l l y  contain more than lust the “data

P A R T  I U S E F  R ?QU I R E M E N I ? S L A N G U A G E  M A N U A L
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derivation,” and , consequently, data derivation may not be
clearly presented.

A Pr OCESS that is 1~~ILI7F fl represents some function within the
sy st em t hat  is i ncor porated by two or more h igher  level
PROCESS !~~. For ex a m p l e , a validation routine might be a PROCESS
‘rILI7~ 1) by sevaral other PROCESSES to perform their def ined
f u n c t i o n s .

The PROCEDURE commen t entry within the PROCESS description may
he used to descr ibe the algorithms required to define the
PEOCESS. Since the P R O C E D U R E  is t e x t , d acision tables may be
included .

Th~ f l E F I V A T I O N  comment entry within the SET or R E L A T I O N
d escriot ion s ma y h~ us~ d to d e f i n e  the  rules to derive an
occurrence of a R E L A ” ~ION tetween two  ENTITI E S , or occurr ences of
a m emter w i t h i n  a S~’T.

~~~~~~ flata T) jy~~~~~j~~~~ Ou t p u t s

~~~ PIC~’T7 ~~ report ( w i t h  the  D A T A  cpt ion  in effect) can be used
to pr e se n t  data derivation relationships (USFS , U PDATE S, and
~!PIV!5) am ong ~ t’TS , IN PU T S , O tJ ’tPD’I S , ENTITIES, GROUPS , ELE M E NTS
ani PPOCFS~ES in a qraphica l format.

The !X ”END~D P!CTTJPE report (with the DATA— FLOW option in
effect) can be u sed to present the all data derivation
relationship s (USFS , UPDA”~ED , DE RIVEt , GENER ATED, and RECE IV ED)
aaonq SETS, IN Pf l ~~S, OU T PU T S , ENTI rIES , GROTJPS, ELE M E NTS,
PDOCESS~ S, and INT~~ F~C!c in a grap hical tree—structurei format
loo~ inq FORWARD or RA CK WA RD in the tree.

The P R r C ! S S_ IN P I I T/ OT TTP I J T renort presents most of the inf ormation
as descr ibed above for PR OCE SS n~~ies o n l y ,  hu t  in an alterna te
format . This rDport will also present any !)ESCRIPTION and
PROCEDUP! commen t en t ries related to the PROCESS names.

• The r * ” ~ PROCESS report presents the interaction of data objects
v j ~~h ppOC~ S~~?c i n  a m atrix format. this has the advanta ge of
nresen’ing ‘he lepondencies of data by PROCESSES for the entire
system . A second m atrix is also produced to present the degree
in which p’!)(~~SSE5 inte rac’ with each other; i.s,, to produce
d at a  t h a t  o th er  PPOCFSS!S use or to require dat~ that other
ppOCp!S F~ pro duc e ,

2. u • ~~~~~ 2eL1!~ ti2~ ~~~~~~~~~~~~~~~ ~~~~~
1) ‘,~ry 

DP~)C!S~ should acquire some data either by USING or
‘~P1 A T I N G .

2) E v e ry P P O C E S S  should prod uce data by DERIVING or by
rjp~

~“P~ I ~~~~ PEQUIREMEN’!S LANGUAGE MANUAL
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~) Every SET should he USED or U P E A T E D  by some PROCESS .
U) Every ENTITY should he USED or U P D A T E D  by  some PROCESS.

~) Every !L!~4ENT i n  an ENTITY shou l d serve at leas t one
cur rose:
— I D E N T I F I E R  of t he  EN T I T Y
— n~~!D by some PPOCE~ S, or
— U P D A T ED ~ y some  Pr OCE SS.

~) 
processinq statements in which GROU PS appea r should apply
to at least one ELEM EN T in the GROUP.

7) E very E T E ~’E’V! T O N T A I t I E D  in an INPUT should be US ED in some
way.

q1 Every ELEMENT ONTA INED in an ENTITY should serve a
pur pose .

0) Every ?LP~~ NT ON ~~AI NED in an O UTPUT should be DER I VE D by
some P R OCESS.

10) A n !L!WFNT CON ” .* !NED in an I N P U T  should  not be DER I VE D.
11) An ~LE~~!!r s h ou l d  on ly  he D E R I V E D  once .
12) Every  E L E M E P I T ITEFTu by a PPCC!SS should he available from

~~ m e  source :
i)  I N P U T

i i)  P !”IV !D by some ot h er PPCC E SS
iii ) Prom in F~~T TTT .

~~~~~ iiz~
Th~ complete snecifica ’ion of requirements tor the targe t system
requires statement of parameters that specify the volume of work
‘hat the system will have to do and the amount of resour ces that
it will reiuire. Two types of data should be given.

— number ot members in ‘~ach SET, nu m ber of repe titions
in ea ch reneatini GROUP in an INPUT , etc.

Volume — n u m b e r of i n s t a n c e s  of INP U TS and OUTPUTS , num b er of
times PFDCE~SES will be executed , etc. in a given
pe riod of t i m e .

Tn U R L , the para m et er s  wh ich  c h a r a c t e r i z e  size a r e  calle d
SYS!!F~ P *~ AM ?1’rRS; the y can he name sym bolically an d their
v a l u es  exoresse l n u m e r i c a l l y .

7 . 5. 1 ~~~~~~~ ~~~ i!.c~~
SYS~ EM—rARA9!~ E~ — in o b j e c t  w h i c h  a f f e c t s  t h e  size of the

• system . It is qiven a name and may be
given a numeric value.

• IN~ F R V A L — an object representing some time period
such as a week , year , millisecond ,
pl a n n i n g period , etc.

P A P ~ I U~~!R P E O U T R E M E N T S  LANGUAG E MANUAL 
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2. S . 2  ~~~ tern S~~ e ~~ 1~~~~~~~~i2~

V AL’? F S

A SYSTEr_ PARA METEP may have a VAL UE , or a ran ge of VALUES. An
EL !ME’r may also have a V A L U E  or range of VALUES associa ted with
i t .

C A R T ) I N A L I T Y

an  t N T I ’Y , or SET , or  R E L A T I O N  may  have a C A R D I N A L I T Y .

CON N!C T~~VII~Y

A R !LAT ! ON m a y  h a v e  a C O N N E C T I V I T Y  d e f i n e d  b y  spec i fy ing  two
S YST EN— P A RA M S.

H IL P P W N S

An INPtr’, OUTPUT , EVENT , or PPOC!SS may HAPPEN a
SY S T ! M — P A R A M ~~TER ( n u m b e r )  of times in a given INTERVAL.

CONS IST S

~ s~~ ’ may CONSTST of a SYSTEP ~— P A R A M E ~~ER (number )  of ENT I TI ES ,
T N P U TS , or D U T P U T ~~. An I PIPTI T , OU T P U T , ENTITY , or G R O U P  m a y
CON S IST of i S Y ST ! P -P AP ~t N F T E P  ( n u m b e r )  of GROUPS and/or
!LEME!rs . An T N T ~ P V A L  nay CONSIST of a S Y S T E M — P A R A M E T E R
(n u m b e r )  or INTF~~V A L S .

2 . 5 . 3  ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~ ___

The obj ects a n d  re].i ’io iu sh ips  i n v o l v e d  in descr ibing sys te m si ze
are  show n n i c t o ri a l l y  in Pi~~ures 2. 5.1, 2 . 5 . 2  a n d  2 . 5 . 3, an d in
t a b u l a r  form in Tab le  2.~~.1.

The VAt ’!? or VA L UES a ssociated w i t h  a S Y S T E M — P A R A M E T E R  or
ELEMENT mu s’ he numeric and once ~ VALUE (or VALUES) has been
assigned , no other VAL U~ S may be qiven to it.

CAPDIPIAIITY spec ifies a number of occurrences. With respect to
• SETe , it snec i fie s  t h e  n u m b e r  o’ ENT I TIES , INP UTS , or OUT PUT S

t h at  ~ay he CON”~A I N E P  in the  SET a t  a n y  one time . With respect
to EPITITIES, it specifies ‘he number of occurrences of a
narticular !NT1TY in the system at any one time. With respect
t~~ “PIATTON c, it specifies the number of connections ma de
between ?N~TTT!S via a particular RELATION . A particular
ENTITY , SE’, or RELATION may have only one CARDI$ALITY .

PAP? I USER REQUIREMENTS LANGUAGE MANUAL
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C O N N F r TV IT Y spec i f i e s  t h e  s t r u c t u r e  and m a g n i t u d e  of a
P?LA ’TO?~. A particular ~T’LATION may have only one ONNECTIVITY.

The HAPn ’~NS s~a’emen t. specifies the numb er of occurrences of an
‘‘4P1T ”, Nrrpu ’r , TVFW V , or PROCESS in a given time interval. A
nart icular INPUT, OII ”PIV~’, EVENT , or PROC~ SS m a y  ha ve onl y one
HAPP’NS statement,

~he CON SI S~~ sta t e m en t  used in c o n j u n c t i o n  w i t h  a SYSTE M —
P R  s neci fj e s  t hat for each occurr~~nce of a g iven  SET ,
e .g .,  the lati c o w T A T N ? r ~ in it occurs the designated num ber of
#im~ s. Any part icular data object ma y only consist of another
data ob ject, one given SYSTF M—PA PAN ET~ R number of occurr ences.

2. ~. ‘l ~~~~~~ ~~~~ ~~~~~ i~~~~ 1in~ ~~ ~~~~
In the usual met hod s of system documentation , descri pt ion of
s~~e and volume aspects are inccrporated into the descri ptions
of o~ her oh jec~s as rumerjca l values.

One import ant f~~a tu c e  of 1?R L in spccifying size is that it
n~ rm its , and in fact encour a ges, all such specifications to be
symbolic , i.e., each parameter is given a name. Consequently,
all. situations in which a given parameter appears can he
collected and examined. Numerical values need only be assigned
at tt,e time a’ which they are definitely needed. For ex am ple,
vh e n a sysfem is i n i t i a l l y  be ing descr ibed , it m a y  on ly  be known
~h at  the group  “ j ob -da ta ” C O N S ISTS of t h e  element ~occupat ion. ”
t~ may not he known or not specified until much later that
lob- data CONSISTS of 3 or 6 occurrences of “occupation.~

P A D T I ‘T S!P REQ!1!RENVN’N LANGUAG E MANUAL
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4 . -  + 4 — f  + — + 4 — 4

1 3 I I  I I I Ia’ I SET I FN ’ITY I I REL A T I ON I I SY3~~~!1
I I I D J NE — I P A R ~~4~~T~~ I

i i I 3TtVt ~ Y I
4 . —  + 4. — , .  + — + • 4 -  +

. 0

• . . •... .•.
7~9 !) INALIT Y C A P D I N A L I T Y  CA R D I N A L I T T  + — +

• . . I
V I s~sr~”~+ + I + + + 3 PkRA ~~ T~~I I I  I I I I

I SYSI ’EM I I S T EM I SYSTEM I + 

3 P A R A M E T E R  3 3 P~~R A ! ~E TE R I P A ? A M Z T E R  3
I I  I 3 3

4 + 4 # + +

F igu r e  2 .5. 1 Relat i o n  of Ohiects  to a SY S~~E ?1  P A R A ~1~~’~ER

+ + 4. 4 + + 4 4.

I I I I I I I I
I T~ PUT I I DTI Tp U’r 3 3 EV EN T I I P R D ~~ESS 3
I I I  I I I I  I
+ + + - - - .---

~~~
- + +  

H A PP~ NS/  H k ? P ? ~N S/ H A P P E ~~S/ I I A P P E N S /
T I M E S - ”~’R TT~~ ’S— P E ~ TIM! S-P ”' r I? !~~s-p E ~

ON SI STS OF

I- H L INTERVALS ~~~~

~iaur ~ 2. ‘ . 2 r~ela tion  of Ohiects to  an IN ~ E R V A L

PA ~~” I U~~?R R E Q U I ’ EM E N T S  L A N G U A U  MA ’U J A L
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I I
I SE ’T I
I I

CON S I STS ‘) F

+ — + + — + + — 4I ~NT!ry , ~~ 3 ENTITY , or~ I ENriry , or lI n out , or I I IN~ UT , or I • . . . I E N P U r , or II D UTPUT I I OUTP UT I I ~U TP) T I+ + + + + 4.

C O N S ’ S T S  0 - - 

+ + + 4. + 
I I  I I I I I‘~~‘OTP7 , or ; f ~~~~~~~~~~~~~~~~ or I . . . . I GRDU P , or 3 3 3R3UP 3

~L~~!EN~ I I FT .E 1~ NT I I E L E M E N T  I I II I I I I I I+ + ~ + + + 4.

C) I SI STS ) 5

Th
+ + + + + +I I I 1 I II G R O T T P , or I I CRD ~JP , or I.. , ~RO1P , or II ~L . ~~ rr I I !tE ~~E NT I I SI . EiFN T II I I I I I
+ + + + + +

?~ 5~, 3  R e l a t i o n  of Oh 1~ cts via a S Y S T E M - P A R A M E T E R

P A r P r I f33 ~ n 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ LANG UAGE MA ~fl~At
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SY STF ~

CONS STS 0? HAPPENS/
T I M E S

CONSIS TS OF HA PPE N S/
T I N E S  

a 

S!TS C A P D ’N A L  ITT VOLATILITY—
CON SI STS 0? SET *

VOLATILITY—
M E 9 BE R S

~‘NTI T TP S 
- 

C A F O I N A L I T Y  VOL ATILITY *
CONSISTS 0?

~FL A ~!!0N C c N N F C T r V I q Y
CA R f l I N A L I T Y

G9 O T J P S CONSISTS 0?
E L E M E N T S  V A L U E  

a 

PROC !SSFS U A P P E N S /
TIMES

EV~ N I S  H A P P E N S /
T I M E S

~~T T L ’~~V A L  CONS I STS CC N SI S T F  OV
(‘P

~Y S T FN — V A L U E
P A P

* co~~m c n t  e n t r y

Tablc 2.5.1
URL S t i t e m~ n t s  q e l at e d  to Size and V o l u m e

PAPT I t15!P R E Q U I R E M E N T S  LANGUAG E MANUAL
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2.~~.5 ~~~~~~~ ~~~~~

o ob ’a i n  i n f o r m a 4 . i o n  s p e c i f i c a l l y  a b o u t  one or more
~~~~~~~~~~~~~~~~~~~~~ t h e  E O P M A T T E 1 ~ P R O B L E M  S T A T E M E N T  m a y  be
g en er a t e d . ~ inc~~ very few of t h e  s ta tement s i n v o l v i n g
cY ST — P A ! ~A ’~ET~~ S ~‘ave  comnl ~~m e n t a r y  sta t emen t s , much of the
in f o r t ~a t i o n  p re sen ted  in the  F O R M A T T E D  P R O B L E M  S T A T E M E N T  wi l l  be
in  c om m e n t  f o r m a t .

~~~ c Cll C~~~~ check s can be m a d e :

1) ~v e t y  I N P U T  s h ou l J  have  a HA P E ! NS/ T I M E S  st~~t em en t .
2) E v ery  ) U T P U T s h o u ld  h a v ’~ a H A P P E N S / T I M E S  s t a t emen t .
3) Every ~FT should have ~ C A R f l T N A L I T Y  s t a t e men t .
U) E v ery  F N ~~T T Y  s h o u l d  have  a C A B D I N A L I T Y  s t a t e m e n t .
~) Ev ery  PF OCESS s ho u l d  h a v e  a H A P P E N S / T I M E S  s ta tement .
~) E v e r y  E V E N T  shou ld  have  a H A P r E N S/ T I N E S  s t a t e m e n t .
~) !v~~ry  IN’”’~~VAl s h o u l d  he  used in so me s t a t e m e n t .

~) t v e r y  SYS T ~~N _ P A E  ~~~~~~~ s h o u ld  he used in some state ment .

2. ~ stem- n~~n amics

~h e  1~ scr i p tj or  of t h e  c o n t e n t s  of I N P U T S , OUTP UTS , EN TI TIE S ,
~ R ( ’U r ’  a n d  s t ru c t u re s  of PROCESSES , and the relationships among
these ob j ects nr o - i u :e d  u~ to  t h i s  point , gives a “static ”
de sc r i p t i o n  of ~~~ s y s t e m .  Th i s  does no t  in itself stat e the
r e i u i r e m en ’s fr ~r i~h r ~ dy n a m i c  b e h a v i o r  of a s y s t e m .  To do th is ,
one must  de.ccr i”~e ‘h o s e  in n u ’s , c o n d i t i o n s  a n d  events  wh ich may
in f l u e n c e  wh a ’ p rore s sir i q i s  D er f o r m e d , or t h e  order in whic h it
is n et f o rm e d .

2.5.1 -~~~r~~rj~~~ ~~~~~~
- a 3 t a t e m e n ~ w h i c h  can be in one of t w o  s ta t es ,

Ft ’ r or !~A L SE (Y~~ or NO , etc . )  . The sta tement
is c i ven  a ‘in i an e  n a m e .

— ar ob lec t  us’~d to descr ibe  a h a p p e n i n g ,
ex~~e r ra ]  or i n t e r n a l  to the system , or an
occur rence  w h i c h  causes some th ing  else in the
s y s t em  to h ap p en .

2. 6 . 2  2~: a ~~1~~ 1 n ~~~2~

C A’!$~~S/C~~!JS E f l

~n r V ~ NT or I~’Pfl ’ , or  a C C N D I T I O N  P E C O M I N G  T R U E  or FALSE , CAU SES

P A n T  I ~~~~~ P U I 9 !~~E N T ~ LANG UAGE MANUAL



_ _ _

H~ 1Pi/MULTICS/T)PL TJ~~~~~ ’ ~ M A N U A L 97

an rv r~ — . ~n ~v~~— ~s c j ~~~r by an EVENT , an INPUT , or a
CONPITTC ’ cc’rn~,r, — rr lr or ~ AL~~F .

~~~~~~~~~~~~~~~~~~~~ INC’PTIO~1

I’~r T~rr:cN ~f ~ 
t~90C~~SS CAtW E~ an E V E N T , or an  EVENT occu rs ON

‘N’ FPTICN of t P C ~~S~~.

‘ f ~~Tt’~ ’~~~/~ NT~~~ P ~‘~~1P” T t~

r~ PP 1cTE~~, PV ’~~T or TNflTTT , or a CONnITIO N BECOMING TRUE or

~~~~~~ :NT IPT 5 a PPOCFES . A PR OCESS is INTER R UPTED by a
P~ oCE~ S, E V E N ”  or I~~rt~

T, or by a CCNDITICN BECOM ING TRUE or
~ k tS  V

t’~~ /M~~ ~~~

A n ?
~IFN~ —

~~°r or ~R~ C~ ES !1A~~FS a CONDITION TRUE or FALSE. A
CO’~~I~~IO~T is ~~~~ rtY E or FA L SE hy an EVEN~ , INPUT or PROCESS.

L N~ TES/T F 1 P

~ D P O C~~~~~~~, F~V~~~” or INPT!T, or a CONDITIO N BECOMING TRUE or
FaL S~~, ~‘E M1N\T~~ a ~~~~~~~~ ~ PP CCESS is T E R M I N A T E D  by a
~ROCE5S , EV~~N~ or I” PUT , or by a CONDITION BECOMING TRUE or

~~~~~~

~~V P V I N A r T0 N C T c V S/ O~~ I’~~~~~N~~TI(’N

~~~‘~~TN A T : r r ~ o~ ~ 
p
~~ CZ~~ CAU SES as E V E N T , or an E V E N T  occurs ON

~~~ M I~ A I ON of a ~~~C!3S.

~ P~~°C ~~5 ’S , ~‘V!N~ or I M~
)V IT , or a CONDITION is BECOMING TR UE or

~~ L f F , TF I’~~~~RS ~ P F O C E ~~S. A P R O C E S S  is T P I ’ G E R E D  by a PR OC ESS ,
~~~~~ or I~~~!’” , or by a CONDITION’S RECONING TR UE or FALSE.

~ C c N D r ” T2 ~4 ma y h~ I~~” W H I L E  or ~AL SE WHILE some criter ia hold.

1~ 
~~• ~~~~~~~~~~~~~~~ ~Xfl1~! Ifli ___

~ho o~ 1ect~ an-i relationships involved in describing system
dynam ics at ~ shown nictorially in Fi~ ure 2.6.1 and in tabula r

~~RT I uSEP PVOUI~~E M E N I S  U N GT1A G E M A N U A L

_ _ _ _ _ _ _  .- - - - . - —_ - . - — .-- --— — - -------— ------4
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form in Table 2.E.1.

IN C~~T ’T ’ON or TERM INATION of a P R O C E S S  may CAUSE any number of
FVEN~~~. Similar ly , an EV!~!T may occur ON INCEPTION or DN
TT~~’INAT tON of any numbe r of PROCESSES. The INCEPTION of a
~ROC~~SS is i ts  heqinninq , TERMINATIO N is the completion of the
PPOC~’f 5.

A n y  n u mb e r  of ?V~’N”~~, I N P U T S , and/or CONDITIONS may CAUS E and
Ev~ !;T. h owever , a separate sta tement is require d for each
CONT)ITIO N i n v o l v ed . S i m i l a rly ,  a n y  n u m b e r  of E VENTS may he
C A U S E D  by  a gi v e n  co l lection of E V E N T S , INP U TS , and/or
CONt) IT IC NS.

An -v number of FV ’NTc , N P U T S  a n d / o r PROCESSES may M A R E  a
CONnIT!OPT ‘?TT E or FALSE . Any numb er of CONDITIONS may be MADE
~ f l T T~ or PAL~~E by a given collection cf EVENTS , INPUTS an ti/or

~~~~ c • Only on e of the values , TRUE anti FALSE , m a y  he used
in a qiven ~ A K FS of NAPE statement. The term MAKES impl ies
setting th~ value or a coN D:TI0N.

~nv number of ‘~~OCFS~~ES, EVEN I S, INPU V T ’ S and/or  C O N D I T I O N S may
~“~I~~GFP , I T E 7~~TPT or T~ PMINATE a given PROCESS. Any number of
ppoc~~ss~~ vnav he T F I G c , E~~E o , TNT!RB~3”IED or T~~~MINATE D by a given
coll€c tion of fl~ OC!C S!S, EVEN T S , INPUTS and/or CONDITIONS. To

a ~ROC~SS is to initiate it. A PROCESS is INTERRUPTED
if i t is eli q ible to  he resumed l a t e r , w h i l e  it is T E R M I N A T E D if
jt is ended (whether complet e of n c t )  an d  is not to be r e s u m e d .

~ C°N~ I” ’D~ may onl y have one WHILE stat ement , which  is
as a com uent entry . Should more than one be specified

a given CONDT”ION , t h e  comm ent entries will be com bine d (the
seco nd added ‘o the end of the first and so on).

PAP” 1 T7~~E~ F~ Q’1IR!MENTS LANGUA GE MANUAL
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PPOC’ES EVENT

PEOC~~S3 T 9 I f l G EFS INCEPTION—CAUSES
T~~~h’hINA ’!E5 ‘rERMINPTION—CAUS !S
INT ~~’~~UPT S
r r I~~~EpFI) BY TRIGGERED BY

• ~ !RMINATEP BY TEPMINA ’~ED BY
I N T~~ R1TP~”!T~ ~ Y I N T E R R U P T E D  BY

CAUSES

I TF R P TIP? S

~)N NCEPTION 0! CAUSED BY
ON ~!RMT N~~T ION OF

COMT)ITION B!COh’.IN (  ( I ’RUE)  B E CO M ING ( T R U E )
T D I G c ,r p S  (F~ LS~~) CAU SES (FALSE )

BECOMING (TRUE )
“!PMINATES (FALSF ~I

I N ~~FR ~~t TPT S IFA L S !)
1’~’FT FFl (TRUE)

M~~PE (FALSE) PT MAD E (FALSE) BY

I N 1~~V T T  ‘~~~~GE ” S C A U S E S
T~’~~’T N~STF S
~ N T~’9 ~~Tt P ~’5

T a b lc~ 2.f.1

~J~~L F~~a t c ’m e n t s  f o r  D e s c r i b i n g  S y s t er n — D y a n m i c s

P~~°~ I UF !P  F F Q ’ I I R E M ! N T S  L A N G U A G E  M A N U A L
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C~0N’~’ITI 0~I INP U T
C O O

P P 0 C E ~~ ( T R U E )
—— (FALSE)

T P I r . G E P E P  W H F N  TRIrI GEP PD BY
(TR !IE ) T E R M I N A T E D  BY

—-B !COMFS 1FALS~~) INTERRUPTED BY

rE INA”!D WHEN
(TP!JE)

—— R ECCMES (FALSE)

tNT~’P R UrTED wHr’I
rTR t 1~~)

— - B ” C0t~’E S  fFALSF )

EVENT (TRUE)
—— ( ? A L S~ )

‘~A U ? E D  W F”’N — — C MJSE D BY
f T  P IlE)

3F~ OMFS (FALSE)

C~~~f l T T~~N u~{:L~’ * ( T R U E )
M A D E (FA L SE) BY

T M 0 U ’~ T R U E )
—-

* comm~-~nt en try only

Tab l e  2 .~~.1 ( C o n t i n u e d )

~ ~~~~~~ D EQ I1IBEP ’EN’I S L A N G U A G E  M~ I 4U A L 

--rn ~~~~~~~~~~~



H~~1R ~’ /N U L T I C S / C R l  U SE R ’ S  M A N U A L  102

2 . A . L& ~~~~~~~~~~~~~~ c2~~2a ~~~uj v a1entS and Usage

A s is  t he  case w i th  sy s t e m  s iz e , d escrip t ion  of system ~ynami c s
aspe cts are o f t e n  n o t  s t a t e d  e x p l i c i t ly  but are incorporated
i n t o  t h e  de sc r ipt i on s of o tn e r  objects .  In some cases , th is
‘vn~ of informa t ion is presented by decision tables or by
dec i s ion  “locks in flow charting methods.

Cince 4~ ci~ ion ta bles present a plan of “act ion ” based on
conditions anti even ts, they m iy be given in the PROCEDUR E
st at e m er 4 for the appropriat e PEOCESS , if desired.

A l i s t  of ~‘VEN” ~ PT ~~~E P IN r ~ a PBO CF~ S im plies that each one of
th e  ~VENTS TFTGGEES the PFOCFS5. Since an E V E N T  occurs at  an
i ns ’ a nt  4 n t i m e , the  user s h o u l d  no t  nee d t~ say t h a t  a
combination of ~VENTS TRIGG!R3 a PROCESS , since this would
~e 1ui re  tha t a l l  ‘-ha E V E N T S  occur  s i m u l t a n e o u s l y .

t ven t h o u q h  t h er e  is no way to state explici t ly that a
c om b in a t ion of ~~)ND i T I O M S  T R I ’ G F R S  a T’POC!SS , t h i s  may easil y be
handl € d by defining a new CO~~DI’~ION to represent  the
c om b i n a ’- i o n . ~or  a x a m p l e , j e  c~C!SS P1 is TRIGGERED wh en
C° N D I T I O N  Cl is T R U E  an a CONDITION C2 is F A L S E , t h e  user may
w rj ’ - e:

CON D! ” ION c i ;
“PTi~ WHIL’!;

Cl AN’) NOT C2 ;

-• PPOC !~~S ‘~1
TPTr,G~’PE D W H ’ N  Ci  B E C O M E S  ‘ t R U E ;

Any ~VEN~ or ~~~~)~~ IflN that atfects the system ’s operation ,
should he defin ed.

2.~~.5 ~~~~~~~~~~~~~~~~ Q 2 ~t~
h .~ “0 P !A ~ TI’ D ~P O P t T N  S ” A T E M E N T  m a y  ~-e g e n e r a t ed  to obta in

i n f o r i r a ’- ion  abo ’i ’- one  or more C C N P I T I O N S  or E V E N T S .

he PFOC!~~ C hf ~~T~ r ep o r t  w i l l  show s t r u c tur e s  of E V E N T S  an d
PR OC ’SSES cornec ’eui by TRIGG~’RS an t i  T R I G G E R E D  BY s t a t em e n t s .

2A.~ teu~-~ y~j~i:s ~~~~~~~~~~~ ~heck~
1) Every SV~’!” s ho u l d  he associated with at least one

C OVPI T 1OH or P P OC ? S S .
2) E v e ry  O’~~T T I O N  slu ou l t i  he a s soc ia t ed  w i t h  at  least one

E V E N T  or  PP OCF~~
5 .

1) v v e ry  ONOI ~~I0!1 sh ou l ’  h a v e  a TRUE W HI LE or a F A LSE W HILE
,t a t em e nt ,

PA~~ I U~~ P F?oO:P!rF’NTS LANGUA GE MANUAL 
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2.7 ~~~~~~ Archi r~

The sys t em a r c h i t e ct u r e  d esc r i p t i o n  deals w i t h  t he  phys ica l
asoects of an i n f o rm a t i o n  p rocess ing  sys tem.

2. 7 .1 5~~ S~~em A r c h i t e c t u r e  Qhjects

- an o bject t h a t  can “p e r f o r m ” a PROC E SS .

R~~~n T I F C F  — something that the physica l ele m e n t s  in the
‘-ar g e t  s y s te m  consume in order to carry out
information processing functions.

U N I T  — an ob jec t  use d to m e a s u r e  R E S O U R C E S .

~~~ O 1~~CT —U S A r,!— u s ed  to d e f i n e  a m e a s u r e  of the BESOUP2 E
P a. PAMETF P — Ilsaqe for a PFCCESS.

‘
~.7.2 ~!~t~! ~~~hi~~~t1!~~ 2L~~ L2~

FrT t~F / CoqS’J r~’D ‘iT — A RESOURCE may he CONSUMED BY a
PROCESSOR , and a ~ROC ES SOR ~ay
CCN SPME an amount of ~ES OUP C? PER
RESOURCE_US AGE—PARAMETE R .

~~~~~~~~~~~~~~~~~~~ BY A ‘~ROCE SSOR may PERFORM a PROCESS ,
and a PROCE SS may be PERFORMED BY a
PRO CESSOR.

T N — A U N I T  may  MEA SU R E  a R E S O U R C E , and
a RE SOURCE may be MEASURED tN a
T J NT’I .

S O U P C F _ U S A G E / R ~~!’~~t C!_ A P R O C E S S  may have a RESOURCE—
— USAGE — PARAM ETE~—V A~UE associated

w i t h  a RF SO t ) P C ? — I T S A G !— P A P A M E T E R .

2.’. 3 S~~ te~ A r ~~h i t ~~ct ur ~ SX n t a x an i Semantjcs

~he oh1cctc~ an ” relationships involved in lescribing system
architecture are shown in “able 2.7.1.

~ PPOc’FSS may h a v . ’ a n  a r b i t r a r y  number of RESOTTRCE—USAGE —
P~PAMET !P an ti SO1TPC!—U SAGE OPARA~ ETER—VALU E pairs. (But there
can o n l y  he a t  m ost one such p a i r  f o r  a p a r t i c u l a r
P o f l P c r — U S A r ~E — ° A P A ~~F T E P . )  This pair is used to d escribe the
exnecte~ resource consumption by the execution of the PR OCESS in
a PDOc~’SSOP in4~~pen5ien$ manner. The CONSU ME S st a t e m e n t  in the
pRnc E~sO~ ~ect (on specifies the name and amount of RESOU RCES
~hit are con sumed per RESOURCE—USAG E—PARA METER of the PROCESS it
performs . ‘his measure is translatq~1 to a resource consumption

PACT 1 TJSE~ REQUIREMENTS LA NGUA GE MAN UAL 
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v a lu e  by mult iplyinq the RESOURCE—USAG E—PARAMETER-VALUE with the
reso u r c e — c on s u m p t i o n — va lue  f o r  the R ESOU P CE— t !SAG E—~~A R A M E T E R  in
t h e  CCN? 1J M ~~S st at e m e nt  of t h e  PROCESSOR.  For exampl e , suppose
t h a t  th er e  is a P R OCESS “!‘l , ” a n d  a PROCESSO R “P R i ,” an ~ tha t
~he ~ESO rIPCE in Uuestjon is “CPU—TIME” (measured in UNIT of
‘ 1MTr c~~~ECO N r ~~l~) , as in F igure  2 . 7 . 1 .

RESO UR C E—
US AGE—

~~~~ 2!i~~ !!~! ~~~~~~~
pRoC~~cSc B S H U P A R T S  C O N S U M E S  C O N S U M E S  PERFO P MS

0? PEP

~!SC’J FC F CON “MEl) MEASURE D
RY T N

M E A S U R E S

~ESOUPCE RESOURCE—
USAGE-

P A ~~A M F T F R  P A R A M E T E R —
VALUE FOR

PIRFOPMEfl PESOURCE—
US AG E

T a b l e  2. 7 .1
Sy s f e m  ~r c h i te c tur e  B e l at i o n s h i p s

O~~ S~
R!SOURC !—T!SAGF~ l’)~ FOP NC—CF—STATEMENT;

• D~~CC ESS P 2 ;
P!5O9~ T E-’i~~Ar , ?: 2N’ FOP NC—OF—STATEMENT

P POC E!~SOP PR1 ;
cEP~~o~ M S  m l ;
CO” l•~P S C °U— IM !  AT P A r E  OF 20 PFF NO—OF—

F i g u re  2 .7 . 1
Exampl e of URL statements for

PBO ESSOR ani jts RESOUR CE— u sage .

Here “N O — f l P - S T~~~Fr~F N T ”  is a RESOURCE—USA GE—PARAME TER . The
PPOCLSS calLed P1 has a value of 100 for this parameter. One
nossihl~ in t e rpr e~ a tj o n  of t h i s  st a temen t is tha t the relati ve

Pk”T I ‘t S!P FTOUIR?MENTS LANGUAGE MANUAL
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~‘ i f f i c u l ty  or complexit y of the P!~OC!SS is such that it would
s a k e  I fl” “ss at ~~m e n t s ” on a h y p o t h e t i c a l  processor. Othe r
PTrY ESses ‘~a y  be g i ven  v a l u n s  f o r  t he  same RE SOU R CE —USAG E—
“ A R A M E T E R . For e x am p l e , P R D C E S S  P2 , w h i c h  is co n sidered twice
as d i f f i c u l t or c o m p] e x , is given the value 200 f or th is

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Note that the RESOURCE—USAGE-
UA PAM!Tr p anti i~~s va lue are meant to he PROCESSOR independent.
Thev are used to record estimation of RESOURCF-’tJSAGE inaependent

• 
‘ of what PP’~~E~ 5OR m~~rforms the par ticular  PROCESS.

In the p~oc’~s~o~ sec t ion , ~ h e  C C N S U M ! S  s t a t emen t  is usei to
record  t h e  reso ij r c e - co r su mp t i on— v a l~~e f o r  a R F S O U R C E — U S A ~~E—
P ~AMFT?R . In the example of F i g ur e  2. 7 .1 , 20 is the
reso urce—consumotion—value of th e PROCESSOR “PRi” for the
R~ sru pcy—Tl3Ar —PA pA ~~FTE~ “NO—O?—STATE 9EN’r.” “MICPO- SEC3NDS” is
the name ot t h e  U N T ’ t h a t  is used to measure the RESOURC E called
“ O O T T~~~~ I T M  ? •

I~

This ssatemen t m a y  h e ir ~ eroreted as saying that the PROCESSOR
“'P1” w i l l  con su m e 2~ microseconds of CPU time per “numb er of
statements” (-liven j f l  the P P OC E ~~S description) whenever it
nerforms a PROCESS . In this example , 2,000 (10~ x 20)

• nicrcsecond s of CPU time is consumed by PROCESSO R “PRi” whenever
it Derforms PROCESS “P1 ,” and 4 ,O( ~C (200 x 20) microseconds for
““ 2.

is possible to associate more than one RESOURCE—USAGE—
P ’ AMF”EP (anti its value) for a PROCESS. !t may be used to
allow for she po~~sit~i1it y of ~mp1 oyin g  t w o  comple te l y di f f e r en t
tvoc’s of oroc~ ssors (like a computer and a person) to perfor m
the PFOC~ SS. T n this way , th ’~ decision as to what “ROCESSOR touse for a partic’ilar PROCESS may he dela yed as necessary and
ch a n g i ng  th~ ~CESSOR for a PROCESS once it is decided is
eas i e r .  U a v i n q  more th ar .  on~ p a i r  of PF SO tJR C~ —USA GE—PARAMETERsan -i its va lue  m a y  a l so  he used to describe resource consumpt ion
i n d e p e n d e n t l y  f o r  m o r e  t h a n  one re so urce . O n l y  the  resource
c o n su mp ’ion v a lu e , w h i c h  has t he same R E S O U R C E — U S A G E — P A R A M E T E R
in b o t h  PRO~ ESS an PROCESSOR sections, is t aken as c o n t r i b u t i ng
~o t h e  a c t ua l  r e source  consu m p t ion . If there  are m u l t i p l e
ins’ances o~ such PA~~AM ETFRs , t h e  n e t  c o n s u m p ti o n  f o r  a resource
is - he s u m of all she consumption values .

“‘h-~ 
p~ p pv S/ ~~~~~p or w ~~~vJ BY statement is to  record the

rela tiorshi n “e’~wc’en -~ PF OCFSS and the PROC?SSOR that performs
( i . e ., carries o,Is , does, etc.) the PROCESS. A PROCESSO R can

• p~~r f o r m  more t h a n  one PROCE SSes , h u t  a PROCESS can be Derfor med
by ~nlv one PPOCESSOV .

~he M~~A S U R  / M R A ~~t ’N~r’ IN state~iuen t is to define relation ships
• between a ‘INI’ an -i ~ P E S O U R C E .  A U N I T  ma y measure more than one

~?~ cgRC~ , hu’ a P F . S O t l RcE can he measured only in one lIMIT. The
UN~~’ ramp ‘ham a ppears after the resonrce—consu .ption—vmlue in
t h e  CO!!S V T %~E S s’a’e m er t  of t h e  PR OCES SOR sect ion is opt ional , hut
if j-t is given it must be t h e  correct UNIT name for that

PA~~ I USER R!QP~ . R!~~ErI S L A N G U A G E  M A N U A L

_ _ _ _ _ _ _  _ _  _ _ _  - • -  --- •



H~~ /MULT~Cf/U~T USER’S MANUAL 106

“t’SOT1~ CT.

?. 7 . L$ 2L~!~I ~~~~~~~~~~~ c2~2 e~en~~~ ~~~~~
“he ccmoleteness checks that can he made for SAF objects are:

1) Fvery P R O C S S S  s h o u l d  be P E R F O R M E D  BY a PROCESSOR and every
~POC~5~ CP should P~ V?~RM at least one PROCESS. At each
su~’division of PROCESS and  ~‘RO CES SOB SU B P A R T S / P A R T  OF
structure, t he PE OP~S/”EBFORM!D BY relatj onships of the
~uhparts should be consistent with the relationship s of the
parent ohiec4s.

2) ~f a PROCESSO~ °RPFCR!~S ~ PROCESS , at least one common
50! CE ~~!T S A r , : - P A~~A r E T E R  must  be de f i n e d  for  t he  PR OCESSOR

(via r O N 3 V J r ~~r s t a t e m e n t ) ,  and  f o r  the  PROCESS ( v i a
R!SOTiF C~~~ ’T e A ( ~~ Statement )

3) ~f a SYST —PA ’~A~ E TTF i s  us~ t1 for RESOUR CE—USAGE—PA RAMETER-
VAL UE or in the CONS 11M~~S s t a t e m e n t  of th~ PROCESSOR
section , jt Cuss hav e a sinqie numerical value.

~) Every ~J?~: should ‘~F A S U F S  as least one RESOURCE , an d every
SOTfl should be measu red in a UNIT, and CONSUNED BY at

l~ ast or.e DP O C E S SOP .

2 • q ~j~~~ert~~es

The facilities d escribed in this section are available to aid
all asnects of documentation , communication and analysis . These
facilities also provide o’~en—ended classification system s since
those “nualifier s” m a y  he a d d e d  at any time and used for
retrieva l of Parts of the pr oblem statement . They can be used
~~ describe any of the objects whether in the organizati on , thetar get svst em or in she  projec . They m a y  he used in cases
where she analyst wishes to include some information in the
docu, men tat~on wher” no formal syntax is available.

2. q • 1 ‘ro2~ r tj q ~ Ob j ect s

— is used to d e f i ne  an a l t e r n a ti v e  n am e  ( a l i a s )
for a given named object in the URL description
of the system.

~PvW(~~D — an object associated to one or more names for
sh~ purpose of selection ant analysis.

VElO - an object which renresents tezt relevan t to one
or mere other objects.

P~~’T I ~~~F’ F?OTTrR!~~~NrS LANGUAGE MANUAL
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IB’~T! a n d  ~TT RTB !IT! — Y AL’1~ — objects used to describe
c har a c t e r i s t i c s  of objects not otherwis e
allowed in the lanquage .

S O U R C E  — an oblec t w h i c h  is to be referenced for more
information -about an object . Examples of
SOUFCFS are interview—reports , com p any
procedure man ua ls , docu ments , etc.

~!C~’R!TY — an object which identifies what points of the
oroblem statement ma y be reviewed by what
indivi -luals .

Ac~ —~~ Y - art ohiect which is used to correlate ob jects
which exist in differen t data—bases .

2.q.2 Pr~~~rties Pelatiorships

~!~CRIP ION

~nv ot lec t  l e f in e d  i n  the  n r o h l em  statement may have a
~)ESCPIP?I~ N , which consists of one or more  lines of n ar r a t ive
*ext . A r~ SCOIPTION is not a tJRL object and does not have a URL
n a m e.

SEN ° NY PI

An y tyDe of object. may have SYNONYMS and a SYNONYM may be
fl!SI’ NA”!” for & qiven oh je:t.

~nv object which has a relationship with another object may have
an ASS?”T statement . An ASS 5R’r statement asserts that one
objc ~’ct m ust have a p a r t i c u l ar  A T T R I B U T E  and  A T T R I B U T E — V A L U E  when
r e l a te d  to a n o t he r  obj ec t .

*~~TFIPTT~~~S

A n y  obj ect  m a w  h av e  ~‘“ ‘RIBUTES wit h correspondina
A T T P IRt’~~F—V% T fl~~~.

I ( !Y W O P D S / A P °L I E t ’

Any object ma y hav~ ~EYWORflS associated with it and a KEYWOR D
m ay A PPLY to any type of object .

PA °” I ~~~~~~ R EQU I R E M E N T S  LAN G U A G E M A N U A L
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A n y  obj ect  m a y  have a S~ F—M 2MO and a MEM O may APPLY to any
object.

~~~~~~~ PPLT ES

A ny object m ay have a SOURCE , and a SOURCE may APPLY to any
object.

SE CU~ ITY/A PT~LI~~

Any object ma y have a SECURITY , and a SECURITY may APPLY to any
object .

F A r ~~—~(F Y / ~~0PL!~’S

A~~v objec t  m a y  h a v e  a T~~ CF- K~ Y , and a TRACE—KEY may APPLY to
any object.

• a 
~~~~~~~~~ ~1!i~~.! ~Ji~ ~~~~~~

he objects and rela -ionship s .~nvolved in describing properties
aro shown ~ic’or ially in Filure 2.e.1 and in tabular form in
Thhlc 2.P.1.

A civen oh1~~ct m a y  h a v e  on ly  one  DESCRIPIYON . If more than one
PFsCpIp~ Io~ is specified , they w i l l  be combined (concatenated to
the end of th~ nreviouslv specified DESCRIPTION) . w h e n  en te r ing
-1 SCR I~~~~~~ i n t o  ~he da t a-base j-t is important to note tha t
the text must start on the l i ne  fo l lowin ,2 the word DESCRIPTION .

A given object m ay have any number of SYNONYMS , hut a given

~YHON~~ ma y helone to only one object. SYNONYMS may be used
anywher e in a ~robleitt Statement that the basic name may be used.
A S Y N C N Y ~ m u s t he a “DL name.

A g iv e n  o b j e c t  a a y  h a v e  a n y  n u m b e r  of KEYWORDS associate ! with
it. K!YvOR!)c , however , may not have KEYWORDS . A KEYWOR D may
APPLY t0  any number of object names .

A g iv en  ohjec - m a y  h a v e  any  n u m b e r  of A T T R I B U T E S , but  fo r  a
‘~jyen A R:R”~~~, may only have one AT TRI flU TE~~Y A L U E .  ATT RI BUTES
ma y not have AmTPIP !JTES . An ~TTRIBU’TE can have any number of
value~ .

PA’T I USED’ ~!OJIREM ’~~~ LANGUAGE M A N U A L
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~ g i v ~ n ohiec t  m a y  h a v e  a ny  n u m b e r  of A SSP RI’ s t a t emen t s  wh ich
r e l a t e  t h a i  ob ject  ~ o o ther  obj ect s h a v i n g  na r t i c u lar  ATTRIB U T E S
a n d  A~~ ’F!~~T T E — V A L U F S .

A given ohloct may have ar t y  n u m b e r  of S F E — M P M O  s t a t e m e n t s.  A
~ ‘1o , hovc.ver , m a y  n o t have any SFE—tcEMO statements. A ME MO may

~‘~PtY to arty numb er of name d objects.

An objecl~ m ay hav e any number of SOURCES and any SOURCE m a y
A P P L Y  to any  n u m b e r  of obj ec t s .

An obj ec t m a y  h a v e  a n y  n u m b e r  of S E CU R I T I E S  and a n y  SECU RITY may
1PP! Y to a n y  nu m ber of ob jec t s.

~n ohj ec~ m a y  h a v e  a n y  n u m b e r  of T R A C E — K E Y S  and a n y  TRAC E —KEY
m a y  A P P L Y  ~o -any n u m b e r  c f  o bj e c t s .

r~~’ ~ ~~~~ P!~Q1JTPE!FPTS LANGUAGE MANUAL
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k n y  ~‘yoe
of

~~~~~~ ~ M E M O A~~T~ IB~ TE

A n y  ~ yoe
KFY W ORD IS SEE—MEMO ATTRIBUTE IS

r~hj p c 1.  *

KEYuOPD A PPl IES ‘c SEE—MEMO ATTRIBUT E IS

•k ’LI ’S r c  K EY WO R D  IS A T T R I B U T E  IS

A~’~ pIE1JT~ KEY WORD IS SEE—MEMO

A T P I ~TJ~ ~
VAL !’F KEYW OR D IS SEE—MEMO

~PPI I~~S TC KEYWOF D IS SEE—MEMO ATTR IBUT E IS

CrT~~r’v A PPLIES TC~ KEYWO R D IS SPE—~~ENO ATTRIBUTE IS

“~~kcE~ v~~y AP~’L!SS ~‘C~ K1YW cRD IS SEE—MEMO ATTRIBUT E IS

P .T” ~~IRU~~~—
SOURCE SECURITY TRACE-KEY IS

A n y  T yo e
of ~.T U11 ’F IS SOURCE I S  SECURITY IS TRACE-KEY IS

Object

K~~Y W O 9 f l  A T T F T R ~TIE IS S O U R C E  IS SECURITY IS TRACE- KEY IS

Y r  
~~~‘TR ~rF IS SOURCE I! SECURITY IS TRACE- KEY IS

IS SFCURTTY IS TRACE- KEY IS

A T~~~IFD~~~
VAT Sr)TJPCE IS SECURITY IS TRACE-KEY IS

~~ T~ IRY1 T? IS SECURITY IS T R A C E - K E Y  IS

~~~ 1t F I Y  A T~~~~~T1~~ IS SOT1’~CE IS TRACE—K EY IS

~~ AC S— F E Y  ‘- ~~ IE”JTF T~ SOURCE IS SECURITY IS

* o t h e r  than ~‘YW (~5D , ~S!O, A r ~~P I 9 U T E , A TTPIBUT !~ VALU !, SOURCE
or S E C U ~~ITY

T a b le  2 . 8 .1
UDL ~ta ’ em e rt-s for Describing Properties

I r7~~~r’ r~~Qr1 Ip E ~~E’vrs LAN GUA ;E MANUAL
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2 • • ‘4 ~~~~~~~~~ ~~~
The D F S C R I 0 T T ~~J a s c or i afe i l  w i t h  a given object is analogous to
an y  text 1~ scription presented in most  d o c u m e n t a t i o n  methods .
It may con a- in any tables , c h a r t s  or f igu r e s  which  can he
d i s p l ay e d  by t h e  out  p u t  device .

A ‘TR I SYNONYM h a s  ~h e  same m e a n i n g  as commonly used. Its two
m~ijor uses in U ’L  ar e :

1) ~o re4uc .~ t h e  n u m b e t  of c h a rac t e r s  used in specifying the
r roh lem st a fem~~nt . T h i s  can be accomplished by assigning a
ver y sho r t  ~ Y N O N Y M  to  each user defined name as it is
d e f i n ~~d .

2) ~!o a l l o w  d i f f e re n t  p r o b l e m  d e f i n e r s  to re fe rence  the sa me
o h j€ c t .  by  d i f f e r e n t  n a m e s .

r~~ywnr!~5 may b~ used to loqirallv group several objects for
re’~rieva l an d analysis our~ os~ s. Sor exampl e , to g e n e r a t e  U R A
reports for only those ~FOC ESS! S  w h i c h  were  to  r u n  i n  ba tch
mr)de, each of the rr~OcE s~~ER could have the following KEY WO RD
sta t eme n t :

~~ywoRD: R~~tC H

using the K~~Y~ facili ty irt th~ NA M E— GE N com m and , all  t h e
pDr) C!SSF~ w i 4 h a K E Y W O ! ~D ‘B A T C H ’  could he r e t r i eved .  A n y
i.-’si r€ l  o u t p u t s  could  he p roduced  by  UP A at th i s  p o i n t .

AT ”~~TBUTE S ma y al’-o he ‘hou~~h t of as qualifiers, For eEampl e,

~o p re se r t  m o  ~~ and l e ng t h  i n f o rm a t i o n  about  an E L E M E N T , the
f o l l ow i ne  A T ’ r R T R U l T 5 statem ent might be used :

A~’TD T~~rT~~cc: MODE N1TNF~~IC,
8

Th~ P I ~’rT9n ~~r s
t a t e m e nt  can be used to  f i l l  a ny  n u m b e r  o f

reeuirement s for s ne c i fy i n g  c h a r a c t e r ist i c s  of o b j e c t s.  For
PROC ’SSF~~, processing mod e, duration might he given; for INPUTS
an-I OtJ~PUT5, for mat or size might be given ; etc.

Tb -a A~ SF P T  s ta t t~ment m a y  he used to present  more  information
a b o ut  an e x i s tin g  r e l a t i o n s h i p .  For e x a m p l e , i f :

PR DC~~~S: l e t — n a m e s  n E~~!VFS n a m e  tISING number;

an a p p r o p r ia t e  ASS!R r e la t i on s h i p  w o u l d  he:

ASS rQ T n a m €  t y p e  c h a r , n u m b e r  P y n e  i n t e g e r ;

~~~ provi ‘ins the f a r i l i t y  in K E Y W O R D  and  A T T R I B U T E  s t a t e m e n t s
fo r  t b.’ c la s s if ic at i o n  of o bj e ct s  b y a criteria which can be
de fin~4 and expanded as tF~~ project proaresses. The adiif- iona l

PAn T I’SEr- c E Q I J : R ! M F N T S  LANGU A GE MANUAL
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information can he at1’~ d at any time during the project without
dis tur b ing the data qathe rei up to that point.

SECU RIT Y and cO~1 RCF r e f e r  to  t h e  d e f i n i t i o n  of the objects , not
4

~~ the security of lata or source of data in the target system.

The TFA CF— K~~ s~~atement is used ~o correlate objects contained
in d i f f e r e n t  I a t . a — h a s e s .  “he security level in a logica l system
døsiqn data base and a security leve l nu mber in a physical
syst€m design data-base may both have the statement :

TFAC~— K F Y: security— level-key;

2. q 
• ~ 

Pro~~~It i~ s Out~~1~~
“he  CIc I O N A P Y  r ep or t pr esen t s  S Y N O N Y M S , the DESCRP I TI ON and
~SYWOR!)S for each name given as i n p u t .

The MAM?—gy’T command can retrieve all names with a parti cu lar
KFYWCFP value by usin g the KEY parameter. Reports may then be
generat ed for the s~~lected n a m e s  b y  u t i liz in q  t h e  de fau l t
fa’~il i~ ies of  f l 9 A ~

“he A ’ !TR T9~J”? re no~ s- p resents  i n f o r m a t i o n  abou t  A T T R I B U T E S  in
t h e  prob lem sta~~em e n t  by p r e s e n t i n g  those object s the  pa rt icular
A T T P IF!I T SS ~re associated with and corresnonding
A ’TR tPtlT F_VA LrJ~~~.

~~~~~~~~~ .EL~~~~~I~~ ~~~~~~~~~~~
~nne cf the prrrnerties are “necessary ” for a complete
‘jescrirtion ~~3 i~’ is up to th-o or q an i z a t i o n  to impose  a n y
reauirements to what tyne of propert ies are to be incorp orated
in th e d ocilmeni ti on.

To wev er , ev~~r v  n r op er t y  obje ct  d e f i n e d  shou ld  he use d at least
once

1) Every K~~YWOPr ’ should A PPLY to at least one object.
2) E v e r y  AT ” '~ I B ’t”T should  A P P L Y  to at least one object .
1) !very M~~MO s h o u ld  A P P L Y  to  at least one object.
14) E v e r y  so’ipc s s h o u l d  he the source for at least one ob ject.
~ E v e r y  cF (~ P I T Y  s h ou l d  h~ referenced in at  least one object .
~
) E v e r y  ~C?—K~ Y should he referenced by at least one

r~,1ect .

2. ~ ~~~~~~~ ~~~~

All object and stat~~ment facilities in URL/UPA , which ar e
i nt en d e d  tO i m p r o ve  o r a a n iz at i o n  a n d  management within the
oroj ec t  a n i  pres-’nt i n f o r m a t i o n  a b o u t  the  pro jec t  descr ibing the

I VTSE~ F!QUt~~E’!N’tS LA’II’,UAGE MANUAL
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system , is refer red to as P roj e c t  M a n a g e m e n t .

2.~~. 1 P~~~j~ ct  M a n ~j e r n en t  ~~~~~~~
— an object responsible for the tJRL

description of one or more of the objects
being described . Usually, the UPL names
will he the name of a person in the form
normally used in the organization .

~A !LBCX — an object which identifies an ad1 res~ by
which information may be sent to a
narticular PRORL EM—DEFINER. In time
sharin i systems , which provide such a
service, the MAILBOX would be the
P FO B L T! ’~— D E ! I N ! R ’ s ID.

2. Q . 2 ~~~~~~ i~ei~ ~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ F~ P

‘ PFOBT .F 1’—~~E~~I’~F , R  m a y  he FFSPONSIRLE for the description of any
other object , and any object may have a
R!~ PCN SI R L~ -P gLE” -tF~’IN~’P.

M !IT RCX /AP~L I E S

A PR LT ’~—DEFI~I~~R may have a MAII -RCX and a TMA ILBOX may A PPLY to
a PP C PLE~ —T’~”?tNT~~.

2.). ’ Pt2j~c~ ~~~~~~~~~ ~~~~~ Afl~ ~ema~~jçs

The objects and relationships involved in describing he project
management asoect of a system are shown pictorially in Fiqur e
2.).1 and in tabular form in ‘

~able 2.~~.1 .

The R p s r o N e I R L E ~~pNcp T E r ~~n E F I N E p  statemen t implies that the given
PPr)RL!M—DEFIN !P accepts responsibility for the !IPL description
of s-he designated oh iect: jt is assumed that any questions
concernin g this descrip tion can he handle d by the
P~~ l~ M_flFt’IN!D. ~ aiv ~~r. o b j e c t  m a y  h a v e  o n l y  one
n PCNSPItF_P~~’~~L!’4_PE?iNrR , b u t  a P R O R L P ~ — D E P I N E R  m a y  be
P!~~P CNSI ~~L~ for m a n y  object des c r i p t i on s .

A ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ma y have only one ~A I t R O X , hut a MA ILB OX may
APPT Y •o any num ber of PPO8L~~M—DEFI NER 5.

D A t ~ 1 1SF? P!QiIPE~~ENT! LAN GUAGE MAN UAL 
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4 — 4  4 —  + — 4
lOblects otherl R!SPONS!PtE- I I I
~t h a n  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~!AILBOX LS >t ~ AILBOXj,P v e B I FP~ I < — R~~SP ONS IE~LE FOP~~DFFIN! R t < — A P P L I B S  TO I
~ t)E~ I!’V~’P I I I I
+ + 4 + 4 — +

Fjqure 2.~~.1 Upt ~‘ -atements for Describing Project Mana germent

Other Objects
Except Problem Problem
D~f~~~~ ~~ilb~!

( ‘th er  Ib -l ect s R ESPONSI BL E —
PR O BLEM—
D !FINE P

Problem nefiner F~~ PONSIBLE PC? MAILBO X IS

‘tm a i lb ox  APPLIES TO

~able 2.9.1
• ~‘~L Stat em e nt s  f o r  D e s c r i b i n g  Projec t M a n a g e m e n t  

0 

-

.

~~. ~.4 ~~ oj 
~~~~~~~~~~~~ ~~~~~~~ ~~~val~~~~~ ~~~

‘~h -~ meanjnq of the~e terms are the same as those in common use.
These st atements arc intended to help the projec t manage me nt .
The i~ p~ement~ t ion (i.e., their use in a particular project)
‘~~oend s on ‘be particul ar situation and the standard s in use in
t h e  o t aa n i !a tj o n .

~~~~~~ LQ12~~ ~~~~~~~
Th~~o r m a f i o n  rele v a n t  ~ 0 p ro lect  m a n a g e m e n t  can he presented in ~
?IPMATT!D °RORT~~M ~~PT?~’EN T f o r  a p p r o p r i a t e  P R O B L E M — D E F I N E R S  and
‘ !AT LPrX ~~S .

‘h~ C~ ”a CftSE StJ ’~~~PY report gives the numbe r of each objects of
each type ~hat have h~en i efined , an d  how m a n y  have  SY N D N Y NS and
rE~cPtpTTo’~c . This report can be used by the projec t leader to
r~ v i e w  t h e  degree of prog ress in the pro ject.

‘• ~~• ~ ~i2i~:~ ~~~~~~~~~ c2!2J~~teness c~ ecks

1) Every ~‘POBLE ~-DFFIN ’R should he RESPONSIBLE for at least
-! one ohiecs- ,

I U~~!F ?E ou :REMEN ’r s LANGU A GE M A N U A L  
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2) !vory obj ec t s h o u ld  have one and only one
P PONST 9L~ —PP1F~LEM—D~FINER,0 )) tvery ~~rtmn x should APPLY to at least one PROBLEM-DEFINER.

14) Every PFOBL~~!-DFFINFR should have a MAILBOX .

‘• UP!. SYN T ~~Y A M P SEMANTICS sy TYPE OF OBJECTS

The f u l l  and de ta i l e d  sy n t a x  of IIPL is contained in Part II of
• s-hi s 4ocum ~ n t .  ~‘h~~rc , ~~ c t i on  3 contains a summary of the

s+ atements in ea ch sect ion w i t h  t he  sections in a lphabet ical
0 o r der .  Section 14 c o n t a in s  t h e  de sc r ip t i on  of each statement .

Withi n a secs- ton , sta tements appea r in alphabetical orde r by
s~~ s-€~ cnt name .

In t h i s  sect ion t he  Sect i ons a n d  S t a t e m ent s  a r e  presented in a
different ord~ r. The paragraphs following each statemen t
d’~ccrjbe the statement ar.d qive the syntax for each statemen t
and an example of their usage .

As in Section 2, the exolanations of TJRL statements include
thre e levels of orecision :

“mus t ”  — denotes that this is checked by URA and not
entered into the data—base unless correct .

“should” — denote s that this is not ch -?cked by URA before
st ored in the data—base hut is nece ssar y for a
com plete description of the target system .
Some of these  “ comple teness” checks are mad e
when producing UPA reports and warn ing messages
are produced . Others can he made by the
a n a l y s t  us ing  U PA repor ts .

“ i mp l i e s ” - denotes the semantic meaning of the sta tement .
and This 1.3 not checked by UPA nor necessar y for a

com plete description. Interpretation is to be
decided by the Problem Definer and
org a niza tjon.

The U~L r~served word in parentheses after the synta x no ta tion
for a statement , s pac i f ie s  an acceptable abbreviation for the
Long form of the ss- a +ement’s reserved  word ( s )

h -~ word “section ” is used in UPL to denote a number of
statements an d in s- his naper to denote a number of parag raphs.
“, avid confusion , ~he fist letter will, he capitalized w hen
referring to a VI RL Section.

~~. 1 QiiieL 2~ £L~~e~~~~i2n

3 . l . 1Q rj~r Q f t he j
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The rest of Section 1 specifies s-he complete syntax of the
statements for each tTRL Section. The UP!. Sections are Dresented
in ‘-he order shown in Table 3.1 .

1.1 . 2  (‘rder ot S W it  a Secti~~

The facilities of ~T’ L to state an information orocessing problem
have been d~ scribe1 in section 2 in crder by a sequence of
d i f f e r e n t  asp ec ’s. tr he particular sequence chosen is a natural
one in which to learn the language . t is also a natura l one
when s-he problem is being defined in top—down f a s h ion .  In thi s
section , withi n ~ach UPL Section description , the corresponding
TY” L  s’-a t e m e n t s  ir e  o r d e r e d  a c c o r d i n g  to the aspect of the system
doscription to which the Statements aoply. The aspects of the
Sy s te m descr ip ~ ion are given in the follcving order:

Sy st e m  P low
System 2tructure
‘~at a Structur ’~
T)ata fleriva ’ion
Sy stem Size
Systen 1~yn~~nics
5v st e m  A r c h i t e c t u re
sy s t e m  P r op o r t i e~
erc-IE.ct Man a qemer.~

~in co  Svs~ em Pr oo~ r t v  a n d  ~ro 1ect M a n a q e m e n t  s t a t emen t s  can I I
aonear in a u T o s ”  every section , they are qiven only once in 3.2.

‘egardle~s of s-h ’-~ order in which statements are entered into the
t”~A data—ba se , tb~v aFoca r in the FORMATTED PROBLEM STATEMENT in
a standa rd or-i”r. The orde r is essentially that followe d in
scc~ ion 2 an d ~ijmm ari zei in Table 3.1. (The order in wh ich the
sect ion s (i. P~~~p the ‘- ypes of objects) appear in the report is
th~~ cne in  w h i c h  the types of objects were listed in the file
used as ‘he inou ’- t~~ the ‘-JA~~E — r , F N  comman d and to prod uce the
~C~~~~ T’~FU PRO~ t~:M ~T E ~~~Wr .)

~~~~ I U SER PYQUIRE1~EN’~S LA N(~1Ac,F MANU A L
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‘N” P F A C E  or n~~~L_ WO ! LD~ E N T I T Y  3. 3
r~lDT~r

3. 5
3.6

srr 3 ,7
~~LATICN 3.8
r.!~iUP5 and SL~M!NTS 3.9

• PPorES~ 3. 10
T~~ F1~V T~L 3.11
COWUZ~ I CN 3. 12

3.13
3.1I.i

~~ son~ cr 3.15
SC~T C!—US?IGE—PA T? A ?’ STEP 3. 16

UNT~ 3. 17
PRORt —D E~T!~!P 3.18

3. 19
3.20

A T ’ F r B n T ~ - v~~Ir 1~
C L A ~~.SI ~~~~ TI ON
~( SY v Or C

cT~cupr ’r y
sr’ ci
SU ~~~~~~~~~~~~~~~ IN( — C !T ”~~~~~ ’ T O M
5YS M— P?&RA ’1~~’EP

3. 21
S Y NC NY N

Table ~.1 Order of URL Section

£!! ~~~~~ L!.~L1 !!21~ ~~~~~i2fl

h.-~ r~~!. s”-atem °nts tha t may he allowed in a given URL Section
ar~ d.~n end en ’- on the tyne s of objects defined by the section
h e a le r .  Wh er e  i t  is il l oq ical  to say  t h a t  a n  E L E M E N T  USES a
~~~~~~ to sta ’-e ‘hat a PFOCESS flSES an ELEMENT would be

allowed.

Th.~re are , however , the U R L  s t a t em e n t s  r e l a t er !  to System

~roDerties and r’rolect Manaj em ent that can he used within almost
any Secs-ion . Those statements are døscribed in this sub section.

1
• ~. 1 SYNOr!~ ~~~~~

~YNO !4Y~S ace a1’- -erni~~ive names , or abbreviations , that m a y  be
used to ref~ ren ce a particular object name. SYNONYMS must be
uniiu~ within th~ problem statement , though an object can have
any ni,m her of ~Y’WNYMS.

I flSER F ?QTJIR!MEN’!S LANGUAG E MANUAL
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Syn”ax:

SYNONYMS (SY ‘~) _ _ _. ,_ ___ __ _;

(ii st of synonym names)

“rim pie:

~or a long ram ~ ljkn “d’~partmonts—and—employoes,” it may be
°asier to reference it by specifyitg short synonyms:

SYNONYMS : dept—emp, de;

L2.2 fl!SCR rION e
“he Sr~ IP~~ DN ‘~ta”emen ’- allows ~he pro blem definer  to specify
informa t ion ~h~ut an ohiect in a narrati ve forma t. Ther e ar e no
rastriction s on what is allowed in the narrative description
except t hat a sem~.-colon cannot he used inside since it is used
‘-o denot e ‘he end of the s4— ateme nt. Any number of DESCRIPTION
st-atemen -s-s may he given for an objec t, but all are combined into
one OESCPIPT -)M . Any suhserT u~ nt ‘)!SCRIPTIONS are concat enated
~o the current fl !SC~~’PTTCN .

~yn t ax:

DSSCFTP”IO~ 1!’2’~~C);

(narrative descriptio n)

~xam ole :

~“o 4escrib~ the hiahest level PROCESS in the system bein g
describe !, the following ‘)ESCRIPTION statement may be
anpi icable:

D~~SCPIP’tION;

T hi s  is the h icth ast level process . It a ccepts all input to the
system and produces all outputs.

~~ YW O~~D ~t - at e m en t

The MEYWO’!) statemen t can be used to loq ically relate ob ject
nam°s #oqether ~or retrieva l and subsequent anaLysis pur poses.
~n r,tjec+ ma y have any number of ~!TWOPDS.

PIQ I USER OVQUISEMEN’r S LANGUAG E MANUAL 
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~y n t a r :

KEYWORt (~~Y~ __ .._________ _ ;

(list of keyword names)

~‘x am pie:

The f o l l o w i ng  s” a -” em e nt  may  he used to identify particular
n~OC~ 55FS as lowest-leve l processes:

~EYW~ RD: ~ ! RN I N A L ;

au PPCC! ES with ‘he KEYWOR D “tERMINAL” can be subsequen tly
retrieve ! together and analyzed in available URA reports.

~~~~~~~ !=~~~~= ~~~L~~~fl!
aTT~~ RT!T!S are used ~o state specific characteristics of given 

- 

-

objects. The ~‘TPI RUTF nam e designates the name of the
c h a r a c ter i s t ic a n d  ‘-he A T T E ! 9 ! J T E — V A L U E , the va lue  or m a g n i t u de
of this characteristic. The AT~PIP~TE—VA LUE may be either a URL
nam e cr an i nt e g er .

An ohiec t “ a y  h a v e  m v  n u m b e r  of A’I’ TRIB Tr IE S. A give n ATTRIBUTE
can refe r to any n u m b e r  of o hie c t s  n o t  necessar ily  of the same

5vntax :

!‘ PT BU” ES ~L~~~P)
attri bute name attribute—value name 

——— —— _ _____ _ _ ___ _ _ __ _ _ _ __,

attri bute name attribute—value name

a t t r i b u t e  name attribute—value nam e

~xamnle :

“0 snec i fy ‘hat a na rticula r data element is numeric field of
lensth six , ~he following statement may be used:

A~~~PIR ’TT~~ : CYPE NUMERIC ,
!‘‘NGT~4 SI~ ;

1
• ~~• ~ L~~~~I ~&ile!~D~

The A!S~ R” statem .~n? allows the Problem Definer to assert that
one ohiect muSt have a nart icular AT’IPIBLrE and ATTRIBUTE— VALUE
when rel ated to arother object. An object may have a number of
ASS!~~~ ~taPements.

pAr-~ I T1
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~vn t  a x :

?~SSE~~ (ASRT) 
11 ist of names followed by attributes
and attribute—values)

If PEC CESS get—n m e  PEPIVES name flSING nuvber, an appropriat e
A~~S~~P’! .sfate mont would he:

ASS~’~’: nam e type char ,
n u m b e r  type integer;

~ RF .S?~) N S ~~~L ’ — P F  ( ‘ P L E M — t ~E F I N E R  St a t em e n t

The R!SpOMS!BLr_pFO9L~ w_nEFpj~ P statcmen t specifies that one
nrohl€m deciner person is responsible for in itial preparation
and/or maint enance of an object description . Only one problem
definer may he delena tec! resnonsibility for a gi v en Sect ion, but
ma y t’e re~ponsih1.e for more than one Section .

~vn t a x :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ( R P D )
(name of responsible-
p rob l em—def ine r )

To ~pecitv th it M
~~ hel Ra starache is responsible for the URL

‘es c riot i o n  fo r  a r ’ar t i c t i ] a r  o b j e c t , s tate:

RF~~P ( V ’ S ! PL F — P t~L F M — D E F I N F P  N TC fl EL - B A S T A R A C H E ;

in s-b c U~ L Sec’-ion for that object.

~ . ? .  
~
‘ !i~fl.2 ~~~~~~

Th~ ~~~—M’”° sta~~ement allow s a descrip t ion common to several
objects (and available in a ME~ C’s DESCRIPTION) to bereferEnced. This s tement may occur any number of time s for a
-iiven objec t .

C _~~~~~~(•~ (S~ ) 
(li st of memo names)

m vie:

Th ref~r t~~ a pa r’lcula r MFMO on programming conventions

PADT I ‘tS~~ P!QtJ I~~!NE N~ S LAN GUAGE MANUAL
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relevant to ‘-he d escription of low level PROCESS ES, the
~o 1 l ow in q  m a y  be g i ven :

~~ 
V.. M~~~ ’ M(~: PR OG R A N ~’IN ~ —CONVENTIONS;

1.2.,: SOV JRC~ 5+atement

“‘he SOU R CE st3te~ en ’- identifies information not containe d within
thr~ system docum entation that is relevant to the understanding
of th c system. ‘h— ~ SOUPCF m a y  he a person , a document. (such as
a practice or su ideline) , el-c. Any number of SOURCES may be
rela~~ed to a n  ob ject .

C yn t ax .

5O~J R C?  (SP C) 
____ 

;
(list of source names)

r y a n  Fle :

To make reference ‘o a pa per writ’-en by Constantine:

SOUFCE: CONSTANTINE ;

“he !TFI description of ~he S O U R C E  name , CON ST A N T I N E , w o u l d
orohabl v s~ eci~ y relevant information such as name of pi per,
date nublishel , etc.

~~~~~~~~ ~1f~L~I IX ~ts~snt
The CU~ I”Y sta ’enent snecifi€s I-he level of security
-a.ssociate’ with a jiven object’s flBL description . Any num ber of

c~ ’R T T I ~~ m a y h-~ related to an ohiect .

cyn t ax:

5E~~~~ I”’~ (S~ C) 
( li s t  of security names)

E x a m p l e :

Th ~necl ’y that the TYPL description for a given object m a y  only
he viewed by company ~ersonne1 , the following statement may be
used :

SEC~TRITY: COM PANY;

~.2.1O ’~~~C!—~ ”Y ‘~‘- atem en t

* rPACE— ~ SY Is ~~~
pd so  correlate objects which exist in

tlifforen ’ data—bases . An ohiect may have several TRA CE—KEYS .

1’I~” I ~T~~!P P!QUIREM !NTS LANGUAGE MANUAL
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~vnt ax:

PAc F—~~~Y rKFy) __ __ ___ ____ ___ ;
(list of trace—key names)

‘he 5~~~ q~~j t y level in a loqical  sys tem desig n da ta -base  and a
security level number in a ohysica l system desig n data—base nay
ho ’b h a v e  I - h e  s t a t e m e n t :

T
~ i~CE—KF Y : security—level—key;

1• 3 TN ~~!’~?~ CE ~~ ct~~or

or TW~~~ FAC~ S are named objects, outside the
‘ar’~e ’- system , tha’ interact with the system being des~~ ihed .
~f •-1~e svs~ em being described was a payrcil system , one possi b le

NT~~~F~ C~ w o u l d  be ‘-he e mp l o yees p a i d  b y the sys tem . They coul d
he , in one ~ense , ‘he customers of the system.

!~J-r~’RFAc~ (~~N ’~’) 
(li-st of interface names)

~~~~~~~~ ~~~~~~~~~ 
F t a t e m ~~r t s  for INTERFACES

~~~ RFCFIVES s’~~’ement i~ us e l to specify that the INTER FACE
iccept~ informa ’ion (OUTPUTS) from the target system .

~P’T~~V~’S (~~ VS)
(li st of o u t p ut  n a m e s )

Th ’~ r~~~~~ A ’ -’S st a ’~~~~enl- is used to sP eci fy  t h a t  t he  IN T E R F A C E
produces in~ nrmati o~ ( ‘ N P t J T )  which is used by the System .

r , ! N ’ ?~~~r S (~~FNS~
(list of inrut names)

The FESPON ~~~ s’~~~~pmc ’nt  sp e c i f i e s  t h a t  an INTERFACE has the
resnon sihilit v of maintaining information (SETS) within the
~ a ra ct  ‘~v s tem .

9!~~~CN~~~PL~ ( R ~ cP )  
( l ist  of set n ames)

Th insur” r’omple’i~’~~rs of the problem statement , the pro b lem
i~ fincr shou l~ check that every IN’TERFACE either GENERATES some
~~‘T; ~~~EIV~S som-~ O~TTPTT or is RESPONSIBLE for some SET .

f l ’  !MTERF*C ~’, therefore , can interact with the system only
‘brough ~~IVTN’ r)tJ”P’I” S, ;?N~~~A T I N C ~ INPUTS or bein g
Og~~f l C -NS1~~t? ~~~~~ S?T~~. Tn particular , it is not possible to

P*~ T ~ ~IS~~R fl~Q U I R E~~~NTS LANGUAGE MA NUAL
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d e s c r i b e  any  process i ng performed in the INTERFACE. If, in the
sy s tem ti escr -i o’ion , it is n~ cussarv to describe processing in
the TWT~’~ P~CF , t hen it should ~~E designated as a PROCESS instead
of a n  INTFD~~~Ct . ~ee section 4.1 on system boundaries.

3. 2 ~~~~ - S t r u c tu r e  ~t~~~ernen ts f o r  ~N TEPFA CES

~n T N 7 E F F A C ’ E may he nars of one , ard only one , larger INTERFACE,
and it ma y have any number of sub parts that are also INTERFACES. 

— ________ ;

(interface name)

~U~ P~~?TS (SURP) ——____

( l is t  of i n t e r f a ce  n ames)

These St ateel ents permit organization structures to be specified.
This  cart he usel to ob~ain , frcm rJBA , descriptions of the system
as seen fr am a p art i cular part cf the organization.

‘ . ~. 3 ta-t~~r i v a ’ior atemen ts fcr TNTER?ACE~

In t h e  tari~~
t system , a n IN”EPFACF may have the righ t to access

in eorwa t- i on of ‘~~rta~~n classifications and categories .

SECT! Y_A CC r~~ _ RI f~HT (cAr) —— 
C u ss- of c l a s s i f i cat ion nam es
o p t i o n a l l y  fol lowed by
ciassificat ion levels)

~ • 3 • 14 r oj~ c n a i ~’~~~t ~~~~~~~~~~~ ~~~ IN TE R~~ç~~
.“-‘ SPC rRL !—PROReEr~—D rFTN~~R statemen t may be used in this
~ecl- ir” . !)escrio t i o n  a n d  sy r .t a x of t h i s  s t a t e m e n t  a r e  g iven  in
sPct ign 3 .2 .

~~~~~~~~ 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ,~2i ~ NT~R!~~~~
~~~~e cy~~~ v~~ , p~~ cr:pTIow , s — ~~~ro , K E Y W O R D S , A T T R I B U T E S,
~~~“PT , !~~~~~I Y , ~‘)~~RC~’ -an d ‘“EACE—K ~~ statements may be used in
‘his Section . r~escr i pt ion a n i  s y n t a x  of these s ta tement s are
siv en  in sec #- inn 1.2.

‘.4 I ~~~ t~~~n

TNp”T~ are infors-a ’- i on th at is  produced  ( G E N ? R A T E D )  by
~~ R~ CV S a n d  ‘- ha t is b r o u g h t  i nt o  ( R E C E I V E D  BY) the  t arget

cys’ em.

~‘SF! PFQiIPE~~rNT S LANGUAGE MAN UAL
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IN PflT (INP)
(list of in put names)

Th-’ name of the :NPIT ” can he considered as the name atta ched to
either the collection of data values or the phys ical mei ium on
w h i c h  t h e  i a t a  v a l u e s  ar e  r ecorded , j ,e~ , the carrier of the
data values, or to both .

~.u . i Svstem_~~low Statements for INPUTS

Th ~ n a m e s  o~ the  1N 1’E R FA CE S p r o v i d i n g  t h e  I N P U T  a r e  give n in the
( r I~~F p  statement .

r N ! ~ !~V’~~’f l  BY ((~E ’~Tt)
(list of interface names)

The r~b j ect  in the 5VStPm which accepts the INPUI is give n in the
P~~~EiVF~ ~Y s ’-~~’-~~men I- :

P E~ E I V E D  ‘~Y (~ CVP) _____ ______ ;
(lis t of process names)

Those sta’”m~~~t-~ re fr er -~r~ly ~o ‘he logical collection of data
elemert.s vaLu e , an~ orovide a way of s t a t i ng  w h e r e  t h e  I N P U T
comes from ni w h a ’ PR~ C~~SS must accomplish whatever is

~~ ssary t, “accept ” jt.. A ll oper ations on the data elem en t
val ’ies m usI- ho ~ oec i t i ei sep ra tely  in the definitio n of the
P~ ’)CF~~~.

Every TN T’ 1 ‘ hou 1~ he GE~’!S-kTED by t least one iNTERFA C E and
~!c’~’IyFrt by at loast one P P O C E S ~~.

1 .~~.2 ~vsI-~~n— 5tr~Icture Statements for INPUTS

An INPPT may hr ~ nart of on ~~, and on l y one, larger INPUT, and it
m y  have any number of subparts that are also INPUTS .

PADI’ 
— 

(name of inpu t)

~1T’T P *PTS (~~ TT5Y)) —

(list of input names)

These sf a ’emen t~~ - a l l o w  d e f i n i t i o n a l s t ruc tu re s  (g roup ing  IN P U TS
‘ogether to call th~~m by a single name) and high level data
structures ~o he specified . The lowest level of INPUTS normally
will l-e used for nhysica l documents , messages, cards, etc., that
flow into the system.

—o ‘1escrih-~ a co llection of INPUT cccurrences (SET of IN PU TS) ,
p-h” N T A I N ~’!~ s t a t e m e n s -  ma y be used to relate INPUTS to SETS.

“~~EP pEQUI~~EMEN ’rs LANGUAG E MANUAL
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CONTAI~4Et (CN1’ T) ) ____

(list of set names)

This ~~~ can then he used in further statement of requirements.
This ii’iaht he used , for example , to describe a batch of inputs
such as time cards which are to be treated as a unit for
processing.

An TNrU’r can he contained in any n-umber of SETS.

3.U .~ Da ta—Structure Statements for INPTJ ’!S

“ie da’a (G~~O ’TP~ an d  f l E  NT S )  whose values  appear  on an IN PUT
are d e f i ne d  via the CC~ SISTS statement . Each data name used in
th e r#atemen t can he cntionally preceded by a SYSTE~ — PARANET !R
to defin e the number cf occurrences of the data value that may
apnear on ~he ~~PUT. The CONSISTS statement only specifies the
d a t a  on th -~ TNPTT T an d i m p l i e s  n o t h i n g  about  f o r m a t .

CO N S I S T S  (CSTc) 
____

(l i s t  of u r o u p  a n d  e l emen t
e e h  n a m e  o p t i o n a l ly
presented by a system~parameter.)

A com ple s-e problem statemen t should have all INPUTS (which do
~~~~~ have 5T~~~~ f l~~~P~~~5 ~~ atemerts) broken down i n to  GR O U P S  and

L’-4 .’4 Dat a~ ttcriv .a tion ctatements fcr INPUTS

The USED stateme nts specifies those PROCESSES which use the
information available i n  ‘he INPUT .

tIS~~T) _ __  — ____

(list of process names)

This  i mp l i e s  t h a t  a’- leas t  one  piece of dat - i  ( G R O U P  or ELEME NT)
on t h e  IN P I ’T is h~~in g  TT~~~P. To s p e c i f y  the m a n n e r  in  wh ich the
INPUT is , is c~d mor -~ precisely , the DE~ IVE or UPDATE claus e may ba
used j1 con~~unc~- jon with the USED statement.

‘!S!fl ~Y
(list of erocoss names)

“~O D!PTVE (DRy) __ __ _ 
-

(list of eleme rt , group, entity ,
set. and output names )

YTcen F,
(list of process names)

D CAT ~ ( TI  P0) _ _____ _ ____ ;

PA~ T ‘ ‘I SEP F~ O!I P~~M!NTS LANGUAGE MANUA L
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( l i s t,  of el em e n t , g r o u p ,
entity and set names)

An !NPT1”~ m a y  h~ 1SF!) by any number of PROCES SES. Every INPU T
should he used by at least one P!~OCE5S.

The c I~ IC~~”to~1 of an INPUT may be specified with the
CLASSTFICA ’ION statm-ønt :

C L S~~IFIC* TO’1 
(list of classfication names ,
each o~ tionallv followed by
a 1’~vel number)

Any PFOC!SS~~S or p~DCE~ SOPS 4-hat use the INPUT must have
s~’cry RrTy_k— :Ess_R :r,HTs tha’ ma -s-ch s-he classification of the

• U . S ~x 2 i ~i~~ ~~~~~~~ £~
~‘or~ th a n on e i n d i v i d u a l ins ’ance of ~n INPUT may occur over
som e per iod of tim e . The number of inst ances of the INP UT that
occur ov~ r ~-ime is st a~ ed through th~ HAPPENS TINES—PEP
st a t e m e n t:

*DP~~N~ (9P~~~) — —— ——

(syst —narameter)

rM~~S—p~~ (T I M ~ )
(in~erval name)

r v e ry  ~~ prJ ’~ should have a HAP PENS statement. An INPUT :~in have
only cne PP~ W~ s$- tement .

Th ’~ a r r i v a l  of a n  N P ~r may affect the processing currently
being performed , or it m ay initiat e new processing. This is
d”scrjhed via ‘h” T~~’I G G E R E , ‘!PM!NATES and INTEP~ UPTS

~~q r ~~~~ ( T R G S )  __ ____ ;

(list of process names)

~~~~INA”T 3 (~ R~S1 ___ _ ——————— ————— (list of process names)

¶v~ E1SY!P~ S (!N 5) 
- 

____ ;

(list of process names)

“he arrival of a n  ~~‘P !JT may alsc cause an EVENT or set the value

~f a CO~~~~’TON .

CAT1S~ S (C~~) __ ___
~~~~~~~~~~~~

__ . _____ ;

Oist of event nameE)

PA~~’ ~ ‘I SEP F E ou :~~E~~EN ’r s LANGUAG E MANUAL
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~‘AK r~ (1”AK ) _ _______ ,_ __TRU! (T);
(list of condition names)

K~~ (~~ K) —— ____ __ FA L SE (F) ;
(l is s- of condition na mes)

~n INPII” may or may not h’~ involve d in any system dynamics
rela t -jon shins.

~~~~~ ~~~~~~~~~~~ L9.L 1 1
The p Ecp oNc!RL! _ p BI~~v_ r~ rI.,IEp statement may be used in this
Section . Description an d  syntax of this statement are given in
sect icn 3.2

• ‘ 
~~~~~~1:2L 2~~~~~ ie~ ~~~~~~~ .t2~ I1if~!li

~‘be SY’JCNY~~ , ‘~~SCR T PTION , S E E — N E N C , K E Y W O R D S , A T T R I B U T E S,
~~St’R’r, cECTJPITY , ~‘TI 9CF ari d TRA CF— KF y statement s may be used in
t h i s  See s- ion . D e s c r i p t i o n  and syntax of these statement s are
g i v e n  in .  sec tion  .2 .

L~ OtT!) UT ~~ction

CrTTPUTS are in formation that is prod uced ( G E N E R A T E D )  by t h e
target s y s t e m  (PROCrSSFS within the system) and that goes to
(are F!( !TVVO ~Y)  I N T E P P A C T S .

O gTPUT (OT ~~) 
— —

(list of o’i ’put names)

The name of s-ha )UTPUT can be considered as ‘he name att ached to
ei ’-her or ‘-he c o l lect i o n  of data values or the physical medi um
on which the d a t a  values are recorded , i.e., the carr ier of the
1a~-a values or t o  both.

~~~~~ ~~~-~~low ~~~~~~~~~ ~~~ 1P~1T~
‘~he names of the P~OC~~~SES producin g the OUTPUT are givm n in th3
G E N E P A T T D statement .

RY (GFND) __ ___ ___ _ _______

(list of process names)

The ~NT t’P !’ftCES w h i c h  accept t h e  O U T P U T  a re  given in the  RE CE IVED
‘~Y st-3 s-PI’~’nt:

~~Ct ’tV~”~ RY ( ‘C V !) )
(liss- of interface names)

I rISER P~ O r J r P ! M E N ’ r s  LAN GUAGE MA NUAL
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“b~ se s4- atemen ’~ refer only to  the logical collection of data
elemi~ ts valu~s, and provide a way of stating what PROCESSES
mus 4- produce the OUTPUT and where it mus t be transmitted to.
fll operations on f-he data element values must be specified
senarately in ‘-he (1’~fini s- jon of the PROCFSS.

Every CIITPTTr should he GEN FP A T~ fl by at least one PROCESS and
RECEIV~1~ by at leas’ cne INTERFACE.

• 3 • • 2 ~~~~~~~~~~~r~~~t u r e  ~t a e ~~~j~~~ f~~r OUTPU

A r ~ O pIj~ ma y he p a r s-  of one , and only one, larqer OUTPU T, and
it ma y have any “u mbe r of sihoarts that are also OUTPUTS . 

__ ___ __ ,;

( n a m e  of o u t p u t )

SIJRP AP1’S (~ fl !)P)
(list of outr~ut names)

~~~se sta t-~mc- nf-~ allow definitional structures (grouping OUTPUTS

~o g e fh e r to ca l l  t h -~m a s in1le na me)  and h igh  level data
s’ructur e~ to he sp~~cj fj e d .  The lowest level of OUT PUTS
normall y will ~ e used for ph ysica l documents , messa ges , cards,
etc., 4-h a s- [t o w out of ‘-h e  system .

T0 d °s cr i b~ a collec+ ion of ~ U T P U ~ occurrences (SETS of OUTPUTS~
‘he CCN ~~A~ ’I~~D st atemen t may he used to relate OU T PUTS t~ SETS.

co%vr .a~~r r r  ( C N T P )
-

- (l~~ t of set names)

This SF’ can s-h~’n he used in further statement of requirements.
This mich’- hØ ise~~, f o r  example , to describe a hatch of outputs
that are to he rirod’iced as a u n i t .

A t ~ O t T T P U T  can hr~ c o n t a i n e d  i n  a n y  number of SETS.

~~~~~~~~~ L2.E Q1!Z~1Z1~
The data ( G ’ O ’ I T’S and ETE ~’ENTS ) whose values appear on an OUTPUT
are defined via thc~ CO’S STS statement. Each data name used in
the ss-a~-Pm cnt can he o p t i o na l l y  preceded by a S Y S T E M — P A R A M E T E R
s- o d e f i r e  ‘-ho nu i nher cf occurronces  of the da ta  va lue  tha t  may
app ea r on t h ~ f) IT T? ~UT . The CONS!ST5 statemen t only s pec i f i es the
data on th~ rVITPT” a n d  i m p l ie s  n o t h i ng  abou t  format.

CONStS” ? (Tr r ~) 
________ ——(list of group and element nam es,

each name opticnally preceded by
a sys’-em pa rameter )

PAR ” ~ ‘!~~!F PEOUIREMENTS LANGUAGE MA NUAL
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k comtlete problem shc~ild have all OUTP U TS tha’ do not have
~f l R p~~P~’S st a t e men t s  b r o k e n  d ow n to GR O U P S  and  E L E M E N T S .

The CL CIF~ CAT 1~~’ of an fl’ITPU’! may he specified with the
CL~~ FTvIrA-’IO~ s t a 4 - m e n t :

C L A S S I FIC~ ” !O~4 
— 

(list of classification names, each
onf-ionallv followed by a level number)

An ~ P~ CC E SS~’S or P R O C E S S O R S  t h a t  use ‘he  O’rPUT mus t  have
SEcT J~~~~y~~~~T~~~5_ F I~~i 1Ts t h a t  m a ’- c h  t he  c lass i f ica t ion  of t h e

1~~ 5~ 14 T - f l~~~j v~~tj o n  3 t a te i~en t ~ f er OU?~~~~S

‘he r E P I V ~ 1) statement specifies those PROCEC SES that derive some
in format ion presented o~ th e OUTPUT.

n~ m IV !fl ( ‘) ~ I 1 D )  ____ ;

( li s t  of process names)

- “his s’-atement imp lies f-ha t a t least one piece of d a t a  (G R OU P or
ELE’rN~) on t h °  OUTPUT is DER~~V !D.

“o specify mor e precisely how the OIIT P II I ’ is derived , the USING
clause may he used in conlunction wi ’-h the DERIVED statement .

T~” :v~r PY (U ’~V f l )
(u s’- of process names)

( li s t  of in p u t , s~~t , e n t i t y ,  g roup
and el-’men t names)

‘• S. ~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~ OU T PUTS

More than ne i’r -liv idua l ir.~ tance of an OUTPUT may occur over
some periol of t i m e . The number of instances of the OUTPUT that
occur over tim e ir stated th r~~uqh the HAPPENS/”IMES PER
~~tjt eme r t :

9AP~ ENS (U~P) _____

~~~~~~

(syst em—paramet er )

TI~~!~ — r !~’ (~~~~ P)
( i n t e r v a l  n a m e )

every OTI TP’T” sho u ld  hive a HAPPENS /TIMES statement. An OUTPUT
can have only one 9APPP’I S statement .

PART T US!? REQ’JIPPM!N1~ LANG TIAG~ MANUAL
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~• ~~• ~ pr~~~ t -~~a a 2 ~~m en t  Statements f~~ OUTPUTS
The P! ’ONSI~~LF- P?ORLEM—flEFI ’!~ B s’-atement may be used in this
Sect i on . ~ escr ip 4 i on  and syntax of this statement are given in
sec t j on 3.2.

• S.’ ~~~~~~~~~~ ect! ~ 1.~!1~~ .~~~~~~~ 2J1ZPU~~

“‘he SYN)NY”~~, DFSCP~~PTIOP~’, SEt.—MEM C , KEYWORD S, A T T R I B UTE S,
AS S ’ PT , SECU PI”’Y , SOURCE and TRAC E—K EY statement s may be used in
s-h i s  Sect ion . Des~ r in t i o n  a n d  s y n t a x  of these s t a t eme n t s are
~l ivPTt  in s’~c tion  1.2 .

3.~~ E N T I T Y  Sec t ion

An ~~ r~~
’y is a collection of information manipulated (USED,
vvi UPOP ”TY’) hv the tarqet system. An ENTITY differs

from an I’!~’JT or Cm~’PUT in that it is information maintained
en t i r e ly  i nt e r n a l  to the sys t em a n d  can never cross the  system
b o u n d a r i e s  ( i . e. ,  “~~ 

g E N E  ~~ ‘EO or R E C E I V E R ) .

T N P U T S , Q T 1TDU T~ and  FN ~~!TI 1~S are sii~ilar constructs, though only
E~~~~TI?S can he l og i c a l l y  c o n n e ct e d  t h r o u g h  R E L A T I O N S .

ENT I T Y  (ENT ) —— ( l i s t  of e n s - i t y  n a m e s )

In m a n y  a~~nl ica ’- ions , the  usage  of ENTITIE S is s y n o n y m o u s wi th
logical records . ~‘or  e w a m p l e , if an employe e payrol l processing
sy s tem wer e h e in o  d e s ign e d , t h e  i n f o r m a t i o n  needed about
s-alar i€ d an d hourl y omoloye~~s migh t he stored on records which
woul d he defined as rNT I~~IES.

~A.1 ~~~~~
T
0 describe a collection of FNT TY occurrences (sometime s also

called a file) the ON ~~A N E D statement may be used to relate
P~~

C T !NF~ (fl~rI’r~)
(list- of set names)

- T h is  5?”’ can then hc tis-~d in ‘urther statement of requirements .
‘his w jqht he ii~~~~d , for example , to describe a file of employee
records which ~r e  4-0 b~ trea ted as a unit for processing .

3.’S• 2 ~a~~~~S~~~~~~u~ e ~~~~~ 
r ENTI T IE S

“he da ’a (flRotlUS and ET.’~N!NTS) whose values appear in an EN TITY
ar~ definei via ~he CO’iSI~~”~ statement. Each data name used in

~~&““ I U’~~P FEQ”IREM!N’IS LANC,UAGE MANUAL
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‘he sf-atemen t can he cpt-iona lly preceded by a SYSTEM—PAR AM ETER
to define the number of occurrences of the data value that may
ap oear on the ~‘NT”'Y .

The CCNST~
TS qt.at~ me nt on)v sp€cifjes the data on the ENTITY and

imp lies nothin g abou t i t s  f o r m a t .

CONST S ?  (CSTS) 
____

(list of group and element names, each na me
ont ionally preceded by a system paramet er)

~ co mplete prohl~~m statemen t should have all ENTITIES broken
down to ~poupg and F1!MF’JTS .

‘n specify that each FNT~ TY occurrence may be uniquely
ide ntified ~‘v one or more keys , the IDENTIFIED statement is
used .

IDF?r n’IEr (I1~t~) 
(list of group a n d  element  n a m e s )

“he P F L a T E D  st a t e men t specifies a logica l connection between two
E N T I T I E S .

RELATE D (PEL) 
— —

(name of entity)

VIA ;
(name of relation)

This implies t h a t  g i v e n  one of the two ENTITIES, in for m a tion
from the other can  be fou nd .

~~~~~~~~~
“‘be r I SER statement specifies those PROCESSES which use the
information avai lable in th~ ~ N T I T Y .

TJ~~~~fl
(list of nrocess names)

This sta$-~ m en t i m p l i e s  ‘hat at least one piece of data (GROU P or

~LEME~r) in the ~~TITY is being USED.

—o speci fy the manr ~ r in which the ENTITY is USED more
pr ecisely, the O EFIV~ or UPDAT E clause may be used in
con ju,rc4-jor wi th th~ USED statmen t .

?1ST’!) EY
(list of process names)

TO ~EFIV (PRY) 

- (list of element , group, entity 
-

‘ ‘i~~F! ~r~u srr~~s L~ NG !JAr.r • A N U A L
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set anI ou+- Fut names)

or USED by a P~OC E?~ to UPDATE data:

—— —
(list of process names)

~O t1~ t A (~iPP ) 
(list of element , grou p ,
enti ty and set names)

The DE R I VED st a t em e n t specifies those PROCESSES which derive
some informa -’-ion presented in the EN’tITY.

R!VE~ (~V~V T) ) 
(list of process names)

This statemen t implies s-ha t a t  leas t  one piece of d a t a  ( G R O U P or
?LE~~!NT) in the ENTITY is DErIVE D. To specify the manner in
which th e  ?NT~~’Y is t~erivM more precisely, t he  U SIN G clause may
he ~s€d in con-junc ’ion wit-b the DERIVED statement.

¶ V ’ R I V ~~D P Y ( ‘ ~~‘!~)
(list of process names) 

___ ._________ ;
(u s’ of element , lro’lp, entity,
set a n d  & n p u t n a m e s )

The ~JPDA~ F~ s~etemen t specifies those PROCESSES that modified
some i n f o r m a t -j o n  nr es ent e d  in the ENTITY.

t ’p~~~~~~ tnenji 
(list of process names)

This s~at - e~~nt imp lies t h a ’ at least one piece of data (GROU P or

~LE~~ENT) in the ~NTI’ry is UPDATED.

“o s~~ecifv more nre~ i se ly  t h e  m a n n e r  in which the ENTITY is
uzp ’ia -’-~ d , the USINC, c l a u se  m a y  h e  used in conlunct ion  wit h the
UPD~ TTD statement.

f lP~)ATPD ~Y ( ‘lPDD) _ _ _  
(list of process names )

~I~ ING —— (list of elemen t , g ro un , entity,
sot or inpu t names)

Every !NTI Y r~e f i r e d  should he US!C, DERIVED or UPDATED by it
least ore 1~POCrSS .

“‘he C1AS?IFI CA”’r f)N of an FNTITY may he specified with the
CLAS FIPTcA”: ON sta$-~~ment :

P I ~~’ I 1?FP PEOUIPEMENTS L A N G U A ~~! M A N U A L
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rLk?S!!TCA”ION 
—

(lis t of classification names, each
optionally followed by a level number)

LflV PFOC’FSSES or PF~~CPSSOPS that use the ENTITY must have
C U P ” T Y — A - R ’ O H T S  ‘ha t  m a t c h  the  c lass i f ica t ion  of the

tNTITY.

1, 6~~f 4 ~!st~ m~~Sj ze ~ t e m e n ts  f o r  E N T I T I E S

The c~ F r N ~LITY statemen t specifies the maximum number of
occurrer c°s of -a particular ENTT ’rY in the target system at any
time .

CA RDIN~ LT”’Y (C~ R D )  
—~~~~~~ 

( sys t em p a r a m e t e r )

Every ~NTITY should hav e a CARDINALITY .

1.6~~5 ~~~~~~~~~~~~~~ ~~~~~~~~~ £21
“‘he VOLa TIL~ TY ss-atenen t sp~ cifies the manner in which an ENTITY
charge s over time . since there are man y different ways in which
an FNTI” Y m a y he changed , this informa tion is entered via a
comm e nt entry. “‘he type of in formation specified in this
st atemen t m iaht he the number of times a particular ENTI’Y
occurrence would be uçdateci in a aiven time interval , how often
ENTITY occurrences ~o’ili be deleted , and often created , etc.

VOT.ATILI”Y (VOL ~

( c o m m en t  e n t r y )

Every ‘~!TITY should have a VOLATILITY.

• 6 Proj~ct-~ a nao emont ~~~~~~~~~~~ ~~~

“‘h-s ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ statement may be used in this
Sect ion . r

~escrintinn and syntax o~ this statement are given in
section ~.2.

3 • • 
I 

~1 :~~2~~~~1~~ t~~~~ n4 s j2~
h~ SYN r ’ N yrs , ~!SC P T P ’~I ON , s r :— MEP !c , K E Y W O R D S , ATTRIBUTE S,
~ESFTT , SECURITY , SO1’PC Z and TR .ACS—K !Y statements may be used in
‘h i s  sect io n .  ‘~~s~ r i p t i o n  an d  syn ta x of these statement s are
give n in section p .2.

~~~~ I U S E R  ~ t QU ~~R V N ! N T S  L A N G U A G E  M A N U A L
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1.’ SET ~ect ion

A s r r  is a collection of one or more ocurrences of objects that
cons-am or carry data values . A SET may represent a collection
of ENTITIES, INP~T”S , or OUTPUT S, h u t  not  a c o m bi n at i o n  of  thes e
object t ypes . That is, a SET cannot consist of both INPUTS and
OUTPUT? .

_ __ ___..._..___...__ .. ;

( l i st of set names )

Whore ~P T I T I E 3  m a y  he thought of as logical records, a SET may
he t hought of as a logical file . In any case, a SET should be
used according s-o the aloebraic sense of the word “set.”

~~• ‘ • ‘  ~ystom—~~low Fs-atoments for SETS

l’he p pON TRLF~~~~— r~~~A CE statemen t specifies those INTE RFACES
s-has- have s-he responsi bi lity of maintaining the informat ion in
th ’~ SET .

PC N S I B L r _ y U e E R p ~ T I (PINT) 
— _____ ____ — —  _~~~~~~

__ ;

( lis t  of i n t e r f a c e  names )

Every ~ET should have at least one responsible INTER FACE .

1 2 S stem-~~t r u c f , r e  ct at ~~rnents for SETS

v~e 5cR?~~r~ an~ ~~~s~~r statements specify the manner in whic h a
cart ictilar ~~~~

‘“ is r- ~lated (in the algebr aic sense, a qain)  to
other SETS in th~ ~a-rge ’ system.

A SF”’ can h~ a ~~ n?~~T of a larger (or equivalent size) SET:

~ t T~~S F~ (5 5 )  _______ _ _ _  __ ;

(li ss- of set n ames)

A SVT can also have a numb er of SUBSET?:

5~J~~3~~TS (35”S)  
— _;

(list of set names )

~or examç le , a 1a s-~ -” as~ may be defined to descr ibe all the
in formation ma int ained by the target system . The data—base may
be defined to be a ~FT. Smaller collections of data in the
dat a — b a s e  su c h  as t i le s , etc~~, wou l d  t h e n  be def ined as SUBSETS
of t h e  data— base .

“‘he ~~~~~~~~~~~~~~~~~~ statemen t specifies what data de term ines
how a SE’! is s-o he subse t- ted .

? U T ~~Ng~CPTT!DIA (5SCA)

P A ”  1 ~TS~~P p F o r T !R F P I E N’ rS L A N G U A G E  M A N U A L
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(liss- of subsetting—criterion ,
elemen ’, and grou p names)

a 5F”’ has St’RSTTS , it- s S~7BS!TTING—CPITERIA should be defined
also .

~~•
‘. 3

“‘he CC!~SIST~ statec~ rt specifies the data co ntained in the SET
and , cpt ionallv , tha number of occurrences of this data in the

CO~3SIS’ ? (TSTS) ___ _ 
(]ist of entity, input or
output . names , ootionall-y
oreceded by system—
parameters )

~verv S~~ shoul~ CON?IST of at least one ENTITY , INPUT, or
OUT PUT.

3. ’.~4 Pa ta-~~e r iv a t i on  E t a t . e i uen t s  f c r  SE TS

“‘he USED sfater~en s- cpecidies those PBOCESSES which use the
in forma s-ion available in the SET . 

— 

(list of process nam -~s)

“‘his implies tha t som e  d a t a  w i t h i n  th e  SET is being USED .

“‘0 sp eci f y t h e  m a n n l t  in  w h i c h  the SET is  U S E D  sore  prec is ely,
the D~ RTv ! or T1~~~A ”  cl ause m a y  he in  c o n jun c t io n  w i t h  the USED

‘v~~ r !Y
(list of process names)

TO rEP!’!! (D~V) ___ __ __ _
(list of element , group, entity,
set and ou s- Fu t names)

or 1T?!D by a PPOC~~~S to UPDATE data :

TTS9~ ~y ( u s ’ of nrocess flames)

~D “‘~T kT~ (‘T~D~ — 

(list of element , group, entity.
and set names)

“‘he D!P IVE 1~ st a t em e n t sp e cj f i~~s those PROCE S SES w h i c h  derive d

PAR’ I T~~!F ~EQU I ~~!~ !NTS LANGUAGE M A N U A L
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some information presented in the SET .

PE’~~7ED (D~ Vfl) ;
(list of process names)

This  s’atement impl ies that a’ least one piece of data (ENTITY
or C U ’ P f T T )  in s-he ~~T is rERIVED . To specify the manner in
which the ~‘7TI ~ Y or O U T P U T  is derived more precisely, the USING
clause may ~~ us~~d in con junction with the DERIVED state ment.

r~cTv~n PY (D~ VP) _____ __ _ 
(list of process names) 

;
( l i st of element , grou p, entity,

- 
s~~t a n d  i np u t  names)

Th-~ ‘JrDA”’E’~ st.a
t k?men t spocifI.~s those PROCESSES that may modify

i n f o r n a ’ior in ~~~ 
s~~r .

IT ” DA ‘ED (f J r )pp)  
_____

( l i s t  of nrocess names)

“‘his s’as-e r~en t implies tha s- at lea st one piece of data (ENTITY)
in t h e  SF”’ is ‘TP ~~~ T~’r .

“‘o sp e c if y  mo re precisely the manner in which the SET is
upda ted , the ~i~~ N( r l ause m a y  he used in conlunction wit h the
tT PT ~~

T V
~ s t at e m en t .

UPD~~~!P 9!( ( U P D M _ _ _ ___  

(list of process n a m e s )  

( l i s t  of ele’~er t , qr o up ,  e n t i t y ,
set ~ i r nu t n a m es)

!‘very St lefinci should he ~~~~~~ rERIVED or UPDATED by at least
one rFoC~ 5s.

The P~ P T V ~ ”T O N ss-at r~trer t s h ou l d  he used to spec i fy  t h e  r u l e s  for
den vine occurrences of data in the SET. Since there are many
4i~~feren -t wa ys in w h i c h  t h i s  d a t a  m a y  be der ived , th i s
l ” -~orm ation is nros~~nted via a comment entry. The type of
informa tion specified in this statemnt m ight be what value a
particular PL!”!N”’ ir an ~‘NTITY must have to he entered into a
~~~~~~~~~~ cs-c.

flPn v r . 1cN qnnV u~

— 

(comment ;n t
~~~~

j

E ver y Sr”’ s h ou ld  h a v e  I)~~c I V A T I O N  s çec i f ied .

Py~m ’ I “~‘!P PFO’JIR !MENTS L A N G H A G E  M A N U A L  



H f l 8 D / ~1f lLT I C S/ U ~~L U S E R ’ S  M A N U A L  13R

P

“‘he cLAssI ’ICA ~’:oN o f  a SET may he specifie’l with the
rLA S!IFTCA”TON statement:

CtASSIc’ICA”~’O*~ 
(list of classification names,
each optionally fcllowe d by 

-

a level number)

An y PPOC !SSES or PF~ r!SSOPS that use the SET must have SECURITY-
ACC!SS~ FIr UTS s-ha’ match the classification of the SET.

3.’.~ ~X : ~iI~ ~~~~~~~~~ £21
The CAvl~~~aL!~ Y s’ntemen t specifies the maximum number of
occurrences of data ohiec ts in the SET at any one time.

C~~ DINATITY (CARD) _ _ ___ _ _

(syss-em parameter)

~‘ver v SET should bave a CA~DTNALITY.

3.’.~ ~~~~~~~~ Di~~ £21
The VOLATI’T”’ Y—’~F”’ and VOLP~~ILITY_MEMBEF statements specify how
a ‘~F T ch an qes ov~~r t i m e . S ince  t h e r e  a re  m a n y  d i f f e re n t  ways in
w h i ch  a SE” m a y  be r h a n o e d , t h is  i n f o r m a t i o n  is presented via a
c o m m e n t  e n t r y .

The VO TtTJ”’Y—S~~”’ statemen t specifies the manne r in which  the
en s- ire se’ c h a n g e s  ov e r  s-ime . The tyne  of information specifies
in  ‘h is  stat emen ’ mi ght be t h e  n u m b e r  of t imes  m e m b e r s  nre  added
‘o the SET, mem bers are u r(l a~~ed , e tc .

VOLA”’TT ,1TY S~~ (VflI ’~) ;

(~ o m m e n ’ en try)

h-~ VOL ILi Y—MZ” B~’r statem ent specifies how the member s of the
‘“‘T chan ge over tj ~~e • The  t y p e  of in f o r m a ti o n  specified in this
statemer ’ mich ’ he th e number of additions to the SET of a
mart icular ~N”’TTY type , the n u m ber deleted , etc.

VOL*TTtTTY— ’~F~ R~~’ (VOL’)

(r0!U~C f l t  entry)

Vver y ~!T should have VOIATILITY—SFT and VOLATILITY —MEMBER
~~t ~~

t open ts given for them .

fl
~~~?D rEQr;rs!NFN’~’S L A N G U A G E  M A N U A L
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1.1. 7 Pr~~j~ c t-~~a n a a e m  Sta te~~€~~t s  for ~FTS

~he rPcNsI3L~-PFrPI —PTFT N~~ ~s-atem ent may be used in this
cect ion . Descnip 4ior and- syntax of this statement are given in
sec’icn 1.2.

R S tell - 0 ~~~ S’atements for S~~~

~h~~~syPM~~YMc , 7FSC!~~PTI ON D SEE_MEMC , KEYWORDS , A T T R I B U T E S,
~~~~~~~~~~ S~’CTT r~~TY , ~~ TTR C~’ and “‘RACE—KEY statement s may be used in
t h i s  Sec -’- ion . D e sc r i p t i on  a n d  syn ta x of these statement s are
given in sec’ion 1.7.

3.R R E L A T I O ~~
’ sec t ion

~ ‘~‘L~~~I CN is a n a m e a loqici l c o nn e c t i o n  b etween two ENr ITIES
perceived by t h e  P r o h l ’~m D e f i n e r .  A n y  UR L name may be used; the
most w~~a n i n i f u l  n ame  to  ‘he Prcblem Definer should be one which
denotes th~ connectc~d ENTT I~~S.

?~~L~ TI-D~’ — —— —_—  ___ __ ;

(list of relation names)

Tf a systeir  were h e i r q  d e s c ri b ed  t h a t  consisted of ENTIT IES for  —

women ar -i E~J T! T T ~~~ f o r  men , a possible  PELATION to connect these
~ NT ~~’ I!F s i gh *  h e  “s p ou se .”

~~~~~~ Pa~~~-~~t ru r ir~ ~~~ !,~1 ~~.L!I1QL~
~ a~~~~FrN stas-cm -~n’ spccifies the names of the ENTITIES that the

~~‘LA”’TC ” c o n n e c t s  ~i~ i d  t h e  d i r e c t ion  of t h e  c o n n e c t i o n .  The
dir-ectior j~ s-~-~r~~~red by the order of the ENTITY names in the
s t a ’ - € m - ~r t :  f r ~-~-~ t h e  ]eft (first) rN~ ITY to the right (second)
~‘N T I T Y .  The firs t ~ r ” ” Y can he considered the owner of the

and  t h ?  seco nd  E N T I T Y  t h e  member of the RELATION.

U T W E  EN
I r e  of enti ty)

ANT  _ _ __ _ __~~~~~~~~~
___ ;

(nam e ot entity )

Exa mnie : ~7’W~ !N PAR ~~~EN”—~~~CCRr ANT !TOUR L Y— EMPLOYEE—PECORO:

- “h ?  PF t ~~~ION , Pk~’T E N T — T O — H O J 9 L Y — E ! ’ P L O Y P E , denotes a log ical
connection het ween two ~N T T T I E S , DEPAPT’!ENT— PECOBD and
~~,,PLY_~~~PLDYt~T_ ?rC~~RD. The direction is from DEPARTMEN T— RECO RD
‘o HOTTRT V_ !MPLeY E~

_r
~EcOnc. The DFPADTM.ENT~F ECOR() is the owner

and ,rorlpLy— °T1yMr’ — -~~~(-op D the member of the RELATION.

°nlv on~ PETWEEN statemc ~~t ran be aiv~ n for a particlilar

PART T ~~~~~~~ ~!OJIREMr N~~S LANGUAGE MANUAL
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~~‘L;~~ION , hut each Pt’LATION should have a BETWEE N statem ent
gjven for it .

The A~ SCCI~ TED-flAT~ stat ement specifies those GROUPS and
ET.~ M ENTS that contain intorma ticn specifically about the
p
~~L.~TIeN an d are ‘-sot necessarily CCNTAINE D in either ENT ITY.

~~co CI~~”FT)— DA ”’A T~ 
(list of element and group names)

~.
q.2 Data—!~er i v a~ ion  5ta tements for ~E L k T I ON S

A ~A~~NTATN’~ RY statement de3ignates those PROCESSES which add ,
delete or mo dify th~ connec’ ion occurrences between the ENTITIES
that are connec t ed by this RF .LATION .

t~~” A I N F T )  Ry  
___ __ __ _ _ _ _ _ __ _ ___ . _ ___ _ ___ _ _ __ ______ _._ _ ____ _ ;

(list of orccess names)

A 7~~L. A~ T O N c a n  he  !~A T N T P . I N F D  by several PROCESSES , and every
~~~LA ~~ !ON shou l d he ~ AI N ’A~~ ED by at least one PROCESS .

T h e  DE~ :v ATT oN sta t e m e n t s h o u ld  he used to specify the rules for
d e r i v i n g  occur rences  of t h e  R E L A T I O N  be tween  the  ENTITIE S
4ince there are ,nanv different ways in which this data may he
deriv ed , this information is oresented via a comment entry. The
tvne cf in~ o r m ~ tion speci f ie d in this statement might be wha t
are tb~ rec’r ic t ion~ in rela ting two ENT ITIES , which  PR OCESSES
may forma ~he r-~lation , etc.

n~~~T V A T T ON ( T ~~ VN )

(c o m m ent  en t r y )

~very FFIA”ION s h o u l d  h a v e  a D F R I V A T I O N  speci f i ed .

1.D . 3 Svstem~~~i7e Statements for FELAT IONS

‘
~ C~~~NFCTTVTTY sta’’~~ent specifies the number of ENT ITY

occur r ences  of  t h e  first (right) ENTITY that are related to a
n’imh cr of  

~~ TTTY occurrence s of the secon d (left) ENTITY .

‘ONN~~C I V I~ Y !~
(syst em—paramet er)

TO 
— 

_____ ;

(svs t  em— p ar a  me t  er )

a par~-ictilar ~N !~~Y occurrence may be rel a ted to only one
other FNTI Y occurrence , the CONNECTIVITY is 1 to 1. If a
Da:’iCular ~NT!TY occurrenc e m ay he related to one or more

PAr • TT~~?P FE QrT I~~EM !NTS LANGU A G E MANUA L
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‘“~~r v occurrences ‘h o  CC~NNECT IV ITY is one to many. The right
and jef’ S M_ n A FA V r E F S  in  t h e  CO NN E C T VITY a r e  i n t e n d e d  to
cor r e~ pon1 to th~ r iaht and loft ENTITIES given in the BET WEEN
s$- a temen ’.

PvLsry e ? L k ” : O N  sh o u l d  ha ve on e , an d  only one , CONNECTIVI TY .

A ?DI N~~tflY statement specifies the maximum number of
connec’icn occurrc~’ces for this P!LAtION .

c . D ~~~A~ T~ Y IS
(svs+- e m— p a r a m e t e r )

Ev e r y  ~?T.~ T I O N  s h o u l d  have one , and only one, CAR DINALITY.

1.q~~u Proj~ct~~~an a ~ emefl t 
~~~~~~~~~~~ ~~~ ~~~~~~~~~

‘‘~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ statement may be used in this
~~C Ct j O f l . U e s cr i o t i o n  a n d  s y n t a x  of  t h i s  statemnt is g iv en in
sectjcn 1.2.

~•q• ~ Svs e~ -’~r op~ rties ~~~~~~~~ ~~~ 
!ELAT .~2I~

“
~~~~~~ s y — ~ry’.- , ~ ‘ 3c’~T r”r r oN , S — ~!~ r , KEYWORDS , AT”RIBUTES,

A S~~~~T , SECI T E I T Y , ~~) 1T FC F a n d  ~ R A C r _ K E Y  s t a t e m e n t s  m a y  be use d in
this ser’ion . nescrip tion and syn ta x of these statement s are
g i v e n  in section e.2.

~~~~~ 7xamole of a mnle +e 9~~IA U C I~ ~ection

~~ LA ~!ON 1epar ’-~i e n -  to—h ourl y—emplo yee ;

A CC!~~~~~P_ DA TA is l a s t —  le par ~~m e n t — c h a n g e ;
T~~~9UTF S frequency—of—use : high ;
‘~~~~~ ‘N 1’~nir’mon ’-recorri A N r hourly—em pl oyee—record;

C OPTA ! r y  I~ n u m b e r — o f — h o u r l y — e m p l o y e e s ;
CO~~’ C”:VI’~’Y ~~ 1 ~() m a x — d e p a r t m e n t — e m p l o y e a e n t ;
FEt

n~ w- e’npl oy~~ —proc ossinq adds con nections while
termin a ’iflg-emnlovee- Drccessinq deletes connection s;

‘his  r e l at i o n  c o n nec ts  an h o u r l y — e mp l o y e e — r e c o r d  for
each -~i~n Ioy r~e in a lepartmen t to the department-record
for tha’ department;

~~ywoR’~ rienartm en~_ jnformatjoyt ;
r A I N ’ A I N E O  ~Y n o w~~em n lo y e e_ p r o ce ssi nq  A N D

term inatjnq_ ea .ployp e~-processjng /* USING
1enar ’m~’nt ~ ND employee—identification—number */;

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ lchn— proctor;
c~ ”~ y 1eoartm~~nt—heads , depart.ent—secretarjes;
~~~~~~~~~~~~~~~~ comp a ri v_ or q a n i z a t i o n _ c h a r t ;

PA”~ I ~~~~ tFQtTTREM !NIS LANG DAGE MA NUAL
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C O U F C V  ‘~mployee— application— form ,
erp nloyee—termination—form ,
depa rtmen t—empLoyee—list :

SYNCNY ’ iept—to—emp, d-e;

‘.° f~22ll~ i~~ . ~~~

A~ ~LE~ FNT is the lowest level lata oblect that can be def ined
to descr ibe data . ~ecatise of this property, an EL EM E NT has one
or more possible data value s associated with it, whe ther it  be
alnhal’e+ ic, numeri c or otherwise. In ma ny instances an ELEMENT
“av he e hojight of syrcnymou sly with “field” or “i tem .”

EL~~ ENT (E L~~) ;
(list of element names )

A (~~OUP repres~nts a collection of E L E M E N T S  and/or GROUPS. The
use of C TPS is definitional which means that referencing a
narticular r P0’IP by its name is eanivalent to referencin g the
individual EL NTS w h i c h  t h e  GROUP consists of.

r . ROT T P (U F) 
— _ ;

( l ist  of gr o u p  n a m e s )

~ UP 5 can h.~ broken down i n t o  s ma l le r  GRO U PS and E L E M E N T S , but
‘LE”FNTS cannot he suMivided. FT FM!NTS may take on values
where UPOIPS may no’- . The value of a GROUP is defined to be
~auivalent to the individ ual values of the ELEMENTS within the
GROUP.

I • • I S fo~ G~ OUPS ~~j

~‘he ~ U ~~~~~~~~~~~~~~~~~~~~ s~ atement specifies those SETS which are
s t ihset t ~~~ b ased  on ~~~ d a t a  v a l u e s  in the GROUP or ELEME NT.

~ U T ! R~~~~~~~ O~’ (~~~CW) 
_________

(list of set names)

‘.9 .2  £~~~~ ~~~~~~~~~ ~!21L~~ ~~~ ~~~~~~~
The r CN~~A IN ~~D s t a t e m e n t  i s  u s e d  to r e l at e  t h e  d at a  s t r u c t u re
rejationshios o F c.~- D t T P ~ and ELEMENTS to ENTITIES , INPUTS and
eT T T P f l ~~S .  ~at~ is m on t often tp~ouqht to be part of some la rge
uni ’ of d ata suc h as a logical record , input form , or ou tput
ret or’, which can he repres~ ntpd by the ENTITY , INPUT and
OU’nPO’!, r~~ nectivelv .

C’~’IT 1IN!r  (“ ~~‘fl)

(u s ’ o~ group , entity,
inpu t and output names)

“!!P F~ QUTmr’ENTS LAN GUAGE MA NUAL
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T)OT1flS a n d  ~!~~‘-~~~ T~ may he defined to be CONTAINED in some
lareer UROU°

Th e C S ~~ s4 at e n e nt  is used to specify those lower level
GR Or! P~ ani ~ L~~~~~ TS a ( P O U P  m a y  consist of. By definiti on of

LE~!~~~,” an ~‘L ”V’ cannot CONS’F’! of any other da ta objects.
The CCNS~~ TS s’atem ert only specifies the data in the GR OU P and
imp l ie s  n o t h i n g  ab o ut  i t s  f o r m at .

CO~~~~S’~ (CSTS~ ~~~~~
_ ___

~~~~~~~~~_ • ;

(li~~t of group and element names , optionally
preceded by system parameters)

~ comrle ’~e nrohLem sta
t~~men *. shoul d have all GROUPS brok en d own

to smaller c,F Oi~~F and/or FLEVENTS.

The AF ~ C-C T~~~r!) sta~~~nen ’ specifies those ~ELATIONS that the
U R O T I P S  or E L F M ~~N~~~ ar e  a s soc ia t ed  w i t h .  This  impl i e s  th at t he
in f o r i r a t i o n  in  ‘he G P O T T P  or ~‘LEMEN’T is in neither of the
~‘N TIT’ !ES ‘-h~ R ’ L A ” T O r  is ~ W~~E N .

A S ~)C~~ T~~D (~~~oU)
(lis t of relation names)

Th~ !t F W T I ~ TF~ stat€men t specifies those EN’ITIES for wh ich the
(~~1TJP or EL~~~~~ T~ is used as an identification key. This implies
tha t the possible va l ues of the GFCUP or ELE~~FNT are all unique.
vor exa mple, the L’?~’EN ” which represents social securit y number
in an e’nrlovoe r-~cord mi gh t he used as an identifier .

r D~”~ IvI r  ( ‘~~~~~)

( u s ’ of enti ’-v names)

~ ‘~~~‘JP or E L~~~~ I~ m a y  i d e n t i f y  a n y  n u m b e r  of E N T I T I E S .

~ 2 : 2~~~~~ti2.~ ~~~~~~~ £~~ ~~~
~‘hr ~ US~ U ~ ‘ j t e m e n t  specifies ‘hose PROCESSES which use the
i n ~~o r m a P i o n  in  t h e  ~1PO ’J P or E L E M E N T

V T 5ET ) ;
fist of process names)

This a t o m e n t  imp lie s (in the case of a GROUP) that at least
one ploce of -lata in tho U~OtJ P is being DEED.

~o specify P - h e  m ann er in which the GROUP is U SED more precisely,
‘he  n E F I V E  or UPUA ’~~ clati se may he used in conjunction with the
‘T~~ T) statem ent .

r~~~’ I U~~!r P E O !V TI~F 1~E N T S  L A N G U A G E  M A N U A L

L 
_ _
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PSED py
(list of process names )

!‘O PFPIv~ (PQ~?)

(l i s t  of e l e men t , group ,  e n t i ty ,
set a n d  output names)

or TIE!!’ tv a PP~
)(
~E~~ to U PP~~TE da ta :

‘Tr ~ r ~
y _ _ _ _

~~~~~~_ 

(ii st of nrocess names)

TO TTPPA”T~ (TIPO) __ _ _ _ ___..~~~~..... __ _;

(list of elemen t , group, entity ,
an d  set n a m e s )

The I V E T )  statement specifies those PR OCESSES that derived
some i n f o r m a t i o n  p r e s en t e d  in  the  G ROUP or ELEME NT .

D E R T V P P  ( tr ’VP ) 
— 

( l ist  of process names)

~hts sta~~em e n t  i m n i f e s  ( i n  t h e  case cf a G R O U P )  t h a t  it  least
one n~ec€ of dat a (‘~ rr)T ’D or FLFMEN~) it the GROUP is DERIVEI).

~o snecify more prec i sely t h e  m a n n e r  in which  t h e  G R O U P  or
E V ~~~~!” is der i ved , i- ho flEINr, clause may he used in conjunction
with the DEFIV”) sta ’e men t .

~~~~~~~ ~Y (PPV~ ) (u s’ of process names)

(list of ele ment , group , enti ty,
~~r-* a n ~ irou t names)

~~~ ~IPr u~ ET’ s’a ’e m e n t  s oeci f :~~s t ho se  P R O C E S S E S  t h a t  modify some
informa tion p s~ n’e-~ in th e GR(’tl P or VLE~ ENT .

11PDA~~!fl (~~ Pnp ~ — 
;

( l i st  of process n a m e s )

hi . s sfa ~~em er. * imp lies (in P- h e case of a GROUP ) that at least
one n i ece  of d a t a  ( FOt ! P or ?LE~~E ? lT ) in the  GROUP is UPDATED .

Th seecify iore nr~ cise1y tb ,~ mann er in which the GROUP or
!L!!E~~’ is u c d a’eri, t h e  f I R I N G  clause may be usei in Conjunction
viP-h P-he ‘1 A ’F’ s’a’ewent .

v,p ra~ ”~ n ~Y (PonD)
(list of process names)

of ele ment , g r o u p ,  en t i t y ,
set or input TTamPS )

T ~!~~EF PEQ U E M E N T ~ L A N G U A G E  N k N U A L

~
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~v~~r y  ~~~~~~ an~l ~~~!N ~’ d e f in e d  s~’ould he U SE D , D E R I V E D  or
V T D DP ”P T ) t~y at  least  one ppn~~~~ 5 •

The C t A E S I V ! C ’ O ~ ~ f a G~ OrJ P or F L E M E N T  ma y he specifie d w i th
th~ c lAFE :?I cAl ’ t O~! st a t e m e n t :

Cl ~.~~E l F IC~~”IO ’J ____ _____ _ _____ ;
(l i s t  of classification names, each
op t i o n a l l y followed by a level number)

~ny PFOC~~SS~~S or P~~ CF S SOPE th a t  use the  GROUP or ELEMEN T must
h a v e  SFCt J R~ T Y — ~~’CF~~~— P I G H t S  t h a t  m a t c h  t h e  class i f ica t ion of tha
GROUP or !L~~~’N’ .

~~~~~~~~~~ ~~eflt~
The V~ L~TE at~ mon’ i -~ us’~’l to define num ’eric values an ELEMENT
may hav e. ~ GEO IP cannot have a VA T VIE directly associated with
i t .  The V~~L 13 E s t a’emen’- m a y  only specify numer ic values and
do~~s no ’ im o l y  i n y ’ h i n q  a b o u t  s t o rage  f o r m a t , etc. The

~~~T PU ~~?S a n d  n E c  Tr ~~iON st~a t e m en t  s h o u l d  he used to present
t h i s  ty p e  of irfor ma ‘ion as well as to specify character values.

V~ LTT~ (V ~L) __________

(integer value)

Only po5i~ jve in teoer values may be specified. Decimal numbers,
n e j a t i v e  n u m h ~ rs , ~~~~ a re  not  acceptable .

~ rnn ae of valu~~-s nay al so he specified .

‘/~ LtI ~~~~ (V AT . )  
— _~~~~~ _ TR ~~P 

— —
( m i n i m u m  v a l u e )  ( m a x i m u m  v a l u e )

a T a i n , t h e  v a l u r ~s m u s t  he p o s i t i ve  i n t e g e r s. P OS INE and N E G I N ?
may he u sed t- .~ r e p r e sen t  p o s i t i v e  a n d  n e g a t i v e  i n f i n i t y ,
respec’ively.

O n l y  one V~ LTTF statement , of either of the forms , may  be given
P- o describe a oa rticula r ELFr?N ’.

~ Pr ~-~~~n a r n en t  ~~~~~~~~~ ~~~ ~~QiLZ~ ~~~ ~~~~~~~
Th-, T PL?— P~QB 1F~ — flEFTNER statement may be used in this
Section . flescrip#ion and syntax of this statement are given in
section 1.2.

‘.9.~ ~~~~~~~~~~O~~~~’iøs S t at e m en t s  f g~ G~~~~PS ~~~d ~~~~~~~
The 5Y’T ?Y~~~, ~ CF P’P)N, S F E — M E N C , ~?Y W O ?D S , A T T R I B U TE ,
A S F ~~~ , 5ETU PI~~Y , ~~~~~~~~ and TRACE— ~~EY statement s may be used in

~ r T E E P  p r o T I I~ E~ -~N T S L A N G V ’A G E  M A N U A L

— —~~~~ -~~~~~~~~~~~~~ - - — - - --~~~~~~~~~ -
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P - h i s  Sect ion . f le s c r ip t i o n  a n d  s y n t ax  of these s ta tement s are
q i v e n  in section ~. 2 .

3 1 ( ) O~~~~55 ~~c-~r~ t i o n

Th e p~~OCP E~ is u Sed to d~ fine t h e  f u n c t i o n , or f u n c t i o n s  of the
t a rge ’ sv s ’em.  ~~ ‘te h i ch a s t  level , t h e  f u n c t i o n  of the  target
syst ~~n m a y  h e  d e f i n e d  as a s i ng l e  P R O C E S S .  This PR OCESS , could
i n  turn , he bro b en d o w n  i n t o  more  de t a i l ed  PROCESSES.  I t  is the
t a sk  of ‘h e  PRD ~~~S~ t o  r e f e r e n c e  a n i  m a n i p u l a t e  data  in t he
ta rr i e t  s v s t a m .

PR OC 55 (PPC)  _ _
~~~~~~~~~~~~~

__ _ __ ;
(list of process names)

1. 1~ • 1 11~ ~~12Y
Th~ !~FC~~I VVS statement is u sed  to spec i fy  t h a t  t h e  PROC E SS
accep t s  i n f o rm a ’-ior (!NPI ’TS) f r o m  o u t s i d e  t h e  t a r g e t  system.

~ECF I V~ S (PCVS) 
— _____ ___ __ ~~_ ;

(list of input na m es)

T h i s  sta ’em en t  on ly  spec i f ie s  t h a t  the  I N P U T S  are accept ed by
t h a  ~ROC E E~ a n d  doe s flo t i m p ly  tha t the information in the
I’~~~T~~~ ar a  9~~E R or h o w  ~~ is U S E r )  by the PROC ES S .

Th” ~~~~~~~~~ ~tat~’ment is used  to spec i fy  t h a t  the  PRO !SS
pro luces  i n f o r m a ’ion  ( O U T P U T s )  f o r  use o u t s i d e  t h e  t a r g e t
~ yç$ ~~~

~~~~~~~~~~~ (Gi’NS) ;
( l i s t  of o u t p u t  n am e s)

~~ is  sta P-enen ’ o n l y  spec i f i e s  t h a - t h e  O U TD II TS ar e  d i s t r i bu t ed
b y the ~~~~~~~ ~nd does not imply that ‘he information in the
O~I T ” U T ~ is DF~~v~ n b y t’~e PPOCE~ S.

mh~~3q statem~~n’s imol y that some ohysical processing or

‘ra ’~ slat ion m av he n ecessary • The R E C E I V E S  statemen t means that
t h e  phys i ca l m e d ia  ~on ’a i n in i  d a t a  iust  he accommodated.

i m i l a r l y ,  t h e  ~ E~~~~~T~ S s t a t e m e n t  me ans  t h at  data  mus t  he
recorded in w h a t e v e r  m e d i u m  h i s  b een chosen .

‘.~~C . 2  s r n ~~~t ruct ure ~ t n t s  £2~ ~
ROC~~~~~

~ D~ Or~ cs m a y  he p a r t  o~ one , and  cn l y  one , larger PPOCESS , and
I’ m ay h -ave a n y  n’imhc’r of subparts that are also PROCESSES. 

— (process n a n - a )

P~ P T ! T C ! D  ~!QUT 1EM! ’4 ’r S L A N G U A G E  M A N U A L

___________________________________________________ 
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~U9T ’ ~FTS (.~T T R P) _ __ ___ __ ;

( l i s t  of orocess names)

~b ese  st a t em en ’s p e r m i t  o r qa ni ~~a t i o n  f u n c t i o n s  a n d  p r o gr a mm i ng
s’ructures $ 0 h’~ d e f i n e d  for the  p rob l em s t a t e me n t .

The t1~~TL!~~~t) - m d  ‘iT! I 17.?S s t a t e m e n t s  are used to specify that a
PR1C F~~S r ep r e s e nt s  a f u n c t i o n  used by se vera l other PRO CE SSE S.
Pefjni’-ion of T1T tL17.FT) implies that the PROCESS is commo n to
mo re tha n one ot he r PPOC ES S . If not , the  PRO (ESS should be
aefjflc~ as a ¶rTBp~~ r.

VV ’I t !7~~ ( T T L n) 
____

(l ist of process names)

‘?T!LI7”~ (‘TTL~)
( li s t  of process names)

~ ~ i v e n  ~R OCFS ~ ~av h a v e  any n u m b e r  of S U B P k R T S  and UTILIZE any
n u m b e r  of  o t h e r  ?P°~~!~~~’~S. ~ PROCESS m a y  be a S U B P A R T  of only
one o’ber ‘!~OC~SS , b u t  he r T r : L I z ~ D hy  a ny  n u m b e r  of PRO E SSES .

L1’ .l r-ata-ner i va’ion 5’aten’ents for PR OCESSES

The t1S~~ s t a t e m e n t  s n e c i f te s  those  SFTS , I NPUTS , ENTITIE S,
iP Or ~P5 a n i  ~~~~~~~~~ f r o m  wh i c h  some i n f o r m a t i o n  is taken  and
used by the PQOC~~S~ t~~ per f~~r m its desiqnated function.

(li~ ’ 
r, ’ sr” , i np ut , en ’i t y ,  qroup  and  e l e m e n t  names )

~ n t h e  case w h e r e S F T , :NP U T , E N T I T Y  or GFOUP na mes  a re  give n ,
t h i s  statemen’ imp 1 i~~s t h a t  at  least  -one EL?!1!NT within these
are 1~~~T~ 1w s- he PROC~~~F .

~“o sr°cify the nmnne- r in which the PROCESS USES the data mor e
orecisel v, tb- s ~~~ rVT~ or U P D A T E  c lause  m a y  be used in
ron-junction vj’-!~ the !TS~’5 s t a t e m e n t . -

TV!

(list of ~e’ , i n p u ’, entity, group and element names)

~O DYp~ V” 
— _ _ _ _ _

;

( l i st of set , ou t p u t , e n t i t y ,
gro un  an d  e l emen t  na1~es)

fist of se+ , i. -n put , e n t it y ,  group n d elem en t names)

T~’ PPCPT’~ 
(lis~ of set , e n t i ty ,
gr o u p  and  e l e m e n t  n mes)

p A ° ’~ ! ~~~~~~~~~~~ r E Q V I I R F ~~E NC S L A N G U A G E  M A N U A L  
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-
~~~-- -~~~~-~~~ 
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“he ~~p !v~~ s’at amen t specifies those SETS, O UTPUTS , EN T I T I E S ,
G ’OT I PS a n d  ~ L MT ’U”~ f o r  w h i c h  some information is der ive d by the
P~~CE~~ to perform its designated function.

~ EQ VFS (~~~ V!)

(list of set , output , entit y,
q r o u p  a n d  e l e m e n t  n a m e s )

y t h E  case w h e r e  ~~~~ O U T P U T , E N T I T Y  a n d  G R O U P  n a m e s  a re  given ,
t h is ~ t a t e m e n t  i r n p l i e s  t h a t  a t  least  one ELEM!NT within these
are n~ pIVEU 1w thc P~~OC~~SS.

~o spec~~fv 
t h e  ‘~anner in which ~~~ PR OCESS DERIVES the data mora

n rec i se ly ,  ‘he USIN~ clause may be used in conlunc tion with the
fl!~ IVP~ statement.

fl~ ”IV~ S (T)~ VS) 
(list of set, out put , en tity,
oroup and element names)

(list of set , in out , en tity,
oro’tn and element names)

Th-~ 
T 1Ft ~r~T~~~ sta~~em en $  specifies those SETS , ENTITIES , GR O U PS an~

?L~ v ? ~NTS for which some infor’nation is up dated by the PR OCESS in
n~~r f o r m i n g  i t s  d e s i g n a ted  f u n c t i o n .

T 1 P D A T ~~S ( ‘l”D S) _~~~~~~~~~
______ _ ;

( l i s t  of set , e n t i t y ,
qrou n and element names)

T~~ t h e  casc~ wher e .3!T , ~ I- ’ T”’ Y a n d  G R O U P  names are gi ven, this
s t it cmen ’ j nn 1.j e s ‘h a t  a ’  l e as t  one E L E M E N T  w i t h i n  these are
TT D~)~~ ’~~ D by t h e  P R O C ’ S S .

To sr~ ci ~v t h e  m a n n e r  in w h i c h  the P~ OCE SS ‘I PD AT! S t h e  d a t a  more
nrecisely, ‘he USINc clause may he used in conjunction with the
“~ U~~T!~ statemen t.

“P~~A T E ~ (~ P DS)  
( l i s t  of ~ e’, en t i t y ,
aroup and e1-~m e n t  n ames )

JF !NG
(list of set , inpu ’, en tity,
oroup and element names)

Th .~ M1iF’~~I’~~ c*a to m ent  s p ec i f i e s  those R E LAT IO N S or
~‘IDr!T TI? - C R 1  ~ Ifl~i w h i c h  a r e  m a in t a i n e d  by the PROCESS .
!aintenance of R ELA ’IONS normally involves addition and deletion
of ccrnections be ’veen ~ N T I T I~~5 wh ereas m aintenance of
sly eP~~ ING_ CP!TV~~IO~I deals with placement of ~NTITIES, I N P U T S
an d OUTP TJT~ in propnr 1~~TS accordinq to the values of the

~‘A” ’ I ~~~~ ~ ?Q9 I’~E 5V F’TS LANG u AGE ~1ANUA L 
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~L~~~!N~ S an d ~~~~ con tained within those designated as
s T y Rs ~~’r~ T NG— c p r ’~~RroN nam es.

N A T N ”~~TNS (~~TN~) __ __
~~~~~~~~~~~~~~~~~~~~~~~~ 

( l i s t  of r e l a ti cn  a n d
su h s et t i n g  cri terion nam es)

~verv PPOC?S~ should he defjr.ed to interact with data in some
mann er (rF~IV!~ , 

l,S
~~S, !J

V)DAT~ S or M A I N T A I NS)

h~ PROCED u RE statem ent is used ~o specify an algorithm of the
function of the PFOCFSS . The PPCCEDURE statemen t is a comment
e n t r y  s t a temen t  t h u s  a l l o w i n q  a n y  t o r m  of procedure
s p e c i f i c a t i o n  to ho g iven such as decis ion tab les , actua l
orogram co’e, na:rat i ve format , e’-c.

P~~)C’?D’JT~
v (P9C’~

-

t’very ~“°cr.ss t h a t  loes rot h a v e  S U B P A R T S  or doe s not  UT ILIZE
a n y  cth er  PR F5S!~ s h o u ld  h a v e  a I P C C E D U B E  s t a t e m e n t t h a t
5oeCi f ip 5 , i n  . s u f f i~- i er t  d~~’-ail  for  i m p l e m e n ta t i o n , the  rules
for carryini ou~ its function.

The CtT~ TTY—~ CC ES~ -FIGHTS Df a P?OC~ SS ~ay he specifiei wit h
s- h a  S!ctJP1 ’Y_ kCC~~S~ _ 9 I G H T S  s t a te m e n t :

CT1 P~~~Y — A C C ? - R r .U T F  _ __ _ _ _
~~~~~~~~~~~~ _ ;

( l i st -  of c l a s s i f i c a t i o n  n a m e s ,
each optionally followed
by a level number )

-

~ ~ nc~~ s s - h a ’ u ses , der iv e s  or updates data must have
• ~t’Cl Y— CC S— c .9 TS  that match the classjfi~~tjorm of the

d a t a .

3.1~~~~ ~~~~~~~~~~~~~~~~~~ e c$- aternents for !Q~~•~~I~
The PP!’T~ statemen t is used sO specify the frequency of a
¶
~vOC~~Se in a ryiven ~ ime interval. —

HAPPt NS (HAP) _ TIrFS—P!R (TTMP) __ __ _ ___ __ _____
;

( sy s t em  oar a me t er )  ( i n t e r v a l  name)

%‘v e ry C~ S~ s ho u l i  have one , an d on l y  one, HAPPENS statement
a-csociatei with it .

1.ir .~ 51~~~~e:~~~n a mi c s  stat ments j9r ~~~~~~~~~~
— The TPT~~r.ER~’D . ~~~~ !NA ~~’P and TNT?PRUPTEfl statements are used to

PART T V1~~~~ ?.FOU~~~E~~F 14~ S LANGUAG E ZIA N UAL
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sp e c i f y  tho se  ~~~~~~~~ :M P I J TS , P~~OC~~SSES and C O N D I T I 3N S  t h a t
a f ~~-~ct t h e  j n i t i Cj j 7 a tj o f l  of prpcessing , or the halting of
processi ng.

~~IGG!PFU ~~ ( “ ~~r f l )  
____— _~~~~~~

__ __ .______ __ _ ._ ;
(l ist-  of ev ent , i nn u t  and/or process names)

TS~~G G F 9 ! D  WFU ~I (~‘Pr1P ) _ , ___B ECOT’ES T R U E  (T) ;
( c o n d i t i o n  name)

I ’vT I~~F f l r D  WU ~’!4 (~‘F GT) ) 
____

B ECOMES FALSE (F) ;
( c o n d i t i on  name)

‘~~~‘IN ~T!D IY (‘?“.~)) ____ ____

(list of event , inpu t and/or process nam es)

T~~~~1NA” !’~ W!IE~ (T~ .r) ~~
___ B ECO ME S T R U E  (T) ;

(condi tion name )

INA ”En WFI~’~ (T~~’P) BECOMES FALSE (F) ;
(condi tion nan~ )

TN” ~’v ?U P TET ) m y  ( ‘ 4~~~) 
(list of event , input and/or process nam es)

~ mT~~~FU P TF P w c p ~N ( I N T D )  ________ B E C O M E S  TRUE (T) ;
(conlition name)

T~~~~’JP EO W H ! ~N ( ‘~~~ D) 
___ ____ __ _

B E C O ” ES FALS E (F) ;
(conij ’-j on name)

P P C ~~55!S may also !P G G ~~ , T’ERNINATE an-I INTEPRUP1’ othe r H

“T-;r,~~’S (TAGS) _ _ __ _ ____ •______ ;

( l i st  of process names)

T N A ~~~S ( “ ~‘5)
(list of process names)

V T ~~ TP ’~C (:~r~~ ) _ _ _ _ _ ___ _ _
(liss- of process name s)

P C ~~~SFS a a y  al s o qe n e r a te  ~V!~J TS and  set values of CONDITIONS.
~~~ 

F~jE~~~~ may he ge n e r a t ed  e i t h e r  a t  the i n i t i a ti o n  of a PROCES S
or when it finishes .

I~~~~~~~~~~~~~~~~~~~~~~
T— c 1~~~~~~~ !S (I~JC C)  ;

(list of event names)

~E TNAT~ O!~—CA ’TS~~ (~~ER C) 
— ____

(list of event names)

_ TPU! (T)

~ I~ 5~~’fI rE Qrf I~~F iFN’r ~ LAN GUA GE MANUAL
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(l i s t  ~ f con ~~i ion  n a m e s )

— 
___ _ FALSE (F) ;

(l is t  of co n d i t i o n  n a m e 5 )

T~ 
?o(~(’!5~ m a y  or m a y  not be in v c lv e d  in any system iy n a m ics

rel.a I- ion ships.

~~~~~~~~~~~~~~~~ LS1~~ La& ___

The PEPFCR~ FD statement specifics the ph ysical PROCESSOR (e.g.,
h a r d w a r e  or o ro an i z e t i o n al  u n i t )  which performs the functions
describE d by the ~P~~CESS .

O~~D~~C~~~F O (n ~~Mfl~ ;
( nam e  of processor)

Wv ~ r v  OPO C~ SS sho u l d  be P E (~~M!D by some PROCESSOR.

Th e  ~~~~~~~~~~~~~~~ stat emen t indicates resource consumption
associated wi’h the FBOC?RS.

P!~ C”PC?—TT3AGE ( 9 1 1 )  ~~_ FOR _____ _ ;

(sy ste m pa r a m e t e r )  (na m e of resource—

usage— oa r a me t ~ r)

~~~~~~ P~~~j e r t=Managemc ? nt  S t a t e m e n t s  for  PROCESSES

The ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ statement may be use d in th is
Sect icn .  N~scr in t i o n a r~d sy n s- a x  of th is  s t a t ement  a re  given in
~ecs- j on 3.2.

~~~~~~~~~~ ~~~~~~~~~~~~~ ~X ! ~I!fl ~~~ !~~~~ li~
The SYYflNYMS, ~)F.~~c°r pTToN , ~ FE—MEM O , KE Y WORD S, A T T R I B UTE ,
ASS~~~~, S!CYT~~I Y , F D t ~RcF and TEACE—KEY statements may be used in
this Section . nescr irtion and syntax of these statement s are
gjyen it sec t ion ~~~~~~

~~~~~~ ‘~W ” !PV A L ~ec+j o n

A n  ~ ‘~‘? FV .~L is u sed to d e f i n e  a segmen t of t i m e .  A w eek or day
ar e  s i m p le  ex arm ie s  of T ’ J T F R V~~L 5 .

~‘V~F~~V A t  ( TN ~~) 
_____

( l i s t  of  i n ter v a l  names)

~t i s  ir p or t a r ’  to n o t e  t h a t  u n l e s s  d e f i n e d  as a S Y N O N Y M , WEE K S
Is  ~ nt  t h e  s a m ~ as ~~~~~ rn ~ o~~s- cases, it is desirable tha t

~ A~~” T ‘ ISF ~ F EQ ~J ! R E M V 4 7 S  LANGUAGE MAdUA L
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hot~ name~ repre sent. the same interval.

~.11 .1 ~~~~~~~~~~~~~~~~ ~1!~ f l~~~ ~~~ INTERI~~~

T h e  cON S~~STS ss - a t e m e n t  s p e c i f i e s  t h e  smal le r  IM ~~E P V A L S  t h a t  the
T~U ’ F f l V A T  can he br o k e n  b u n  t o.

C1N~~IS~ S (CST S) 
— ___ __ ;

(list of interval names , eac h
on t i o n a lly  pre ceded by
a system pa rameter)

The SY EM_ PAr ?~~~~FO should he specified to make the
rela tionshio between i n te r v a l s  m e a n i n g f u l .  It makes little
sense to say •has- a year consists cf weeks without the
auanti tas-ive nroperty.

3. 11 .2  ~~~~~~~~~~~~~~~~~ for 
~~~~~

The S 3L~_pp eRL r~ -~DEyIwEp statement may be used in this
Sect jot . Oescrjption and syntax for this statement are given in
secticn 3.2.

.11 . 7 
~~~~~~~~~~~~~~~~~~~ 

S t a t e m e n t s  f o r  TN T E ~j~~~

The 5YN )N ’t~!, D~SC~ I PTIO N , s — r ~~’~’c , KEYWCPDS , ArTRIBUTE, ASSERT,
~~~~~~~~ ~3 T t ~~~? an d  T R A C E — K E Y  statements may he used in this

~e c - i c n . ~e s c r i o ti on  a n d  syn t a x of these s t a t e m e n t s  are given
in s€~ i-ion ‘.2.

‘.12 CONr~TT O’T eec~ i o n

~ ~~~~EI IO~ ies i qr ~at e s  some s i t u a t i o n  t h a t  the problem definer
wants s-o identif y b~ cause it i n f l u en c e s  the requirements for the
5y s$- cm .

CO’~P T !TC fl ( CO NT ) ) 
(list of condition names)

The first- o~ ‘he mon th may represent some C~)NDITION for whic h
acticn of s-he s- arqet svsten~ would cccur depending on the state
of the CCN~TT!ON.

‘.12 .1 ~~~~~~~~~~~~~~ ~~~~~~~~~
“‘h e ¶~~T~F W H T L V  a n d  ~ A L ~~’~ WH~~LE s t a t e men t s  sp ec i fy  those
sj s- - t : at i on s  w h e n  t h e  CON 1) I~~I~) N  is in  f-he  TR U E s t a t e, or in  the
PALS state , respecs-ively. This informa tion is presented in a
c o m m e n t  en t ry  t ’,rmat

T U F E P  QT7 I~ F~~ N~ S LANGUA GE MANUAL
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T W U E  WHI I E ; 

( c o m m e nt  en t r y )

~A L S E  W P I I ’ ; 

— 

( m ; e n t

~‘v e r y  CONT)ITION shoull have a TRUE WHILE or a FALSE WHIL E
st a t - e m en t . —

~ N ) ~~~T!~N can he se t  by  a PROCESS , an EVENT or the  arr iva l  of
an TNr’,T .

T
~
y

(l is t  of orocesses , eve nts and/or  inpu t s )

!AD~ ~~~~~ ~Y __ ;

( l i s t of processes , even ts and/o r input s)

The c b ar g ~ in  ~t at ~ of  a c f l N P I ~~ION m a y  a lso a f f e c t  t h e
orocessinq beir q performed , or may initiate new processing.

~ TCr)M!P ’r ~ (BECG) TF 1T ’~ (T) T p I G G E F S  ( T RGS )  _~
__

~~
_.

~~_ ___ __ _ _._____ ;

(list of process names)

R O ~~T~~ (P~~C~~ ~AI~~F (U) FIGGEPS (TRGS )
(us ’ of process names)

~~~~M (•; (R
~~C~ ) 

TP1T~~ ( 1~~)  TER?IINAT T’S (TRNS) __ _ , ;

(list of process names)

C~~iI~ C. (B c C t ~) ~AL S S ( t )  R l~I N A ’ItS (T P MS )
(list of process names)

cr’~~~ir, (BEC r,) T9rJ~ (T) P~TFPPflP~~S ( IN TS)
(list of process names)

nFCT)MI!Tr~ (R!C~) FAT~~~ (F) I’ITEPP~JP I S (INTS) _ ____ __
~~~~~~

___ ;

(list of process na mes)

The charee in state of a condition ma y cause an EVEN T .

CO!’IINC~ (CFC~) “~ 9 (T) CAu SES (CSS) ;
(liss- of even t nam es)

~~~~ P~IN~ (~~~C-;) FAL S~ (F) CAlls!! (CSS)
(list of event names)

A ~cND~ ”TON shou ld irterac’-. in some way with at least one EVENT
or D~ rC~~ S.

‘T 5 EP 9F O~~~~ E~~FN T 5  L A N G U A G E  M A N U A L
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3.12.2 ~~~~~~~~~~ ~~ cQ.~Qil Qn~
The P P ON SI B LE- P~ Cr I!~ — D E F I N ~~B s t a t e m e n t  m a y  he used in this
section . T)escrip tion and syntax of this statement ~re g iven in
sect jen ~.2.

• 17 • ~ 9 r n = P r o2~ rt ies  St a t em en t s  for  CONP IT I O l i S

Uh,~ SYNONY~.S, 
Dt SCrIPTION , S —M F!(~, KEY WORDS , ATTRIBUTE ,

ASSEP’!, ?ECTJPT~ Y , ~~ ‘TR CE an-I T?ACF—K!Y statements may be used in
thi s Section . Desrriçtior a n  syntax of these statements are
qiyen in sect jon 3.?.

.13 ~VE N T  ~ection

An F V H T  ‘1~ fin es an occurrence Cf scmeth ing within the system.
The stat e of a co~Ir!!~IoN , i n i t ia t ion of a PRO CESS , etc. may be
d’~fine 1 as EVV NTS.

EVEN’I~ ( EV)  —____

( l i s t of ev e n t  n am e s )

A n E V t N ~ occurs at a q iv e n  in .~t a n t  in time and is used in the
orebics  sta t emen + f - o  rela te th e  t h i n gs  t h a t  go on in the sys tem
with 1-t u e .

~.13 .1  ~~~~~~~~~~~~ ~~~~~~~~~
~n EVE” may he causri by a P Pf l CE! S  (either on i ncep t ion  or on
termination) , a CNTITICr , an iNPUT or another EVENT .

cA ’Ts~ r PY (CST)) 
— 

(lJst of even t and/o r i n p u t  names)

r A U S ~~~ WI4IN f~~~~ B ECO M ES T R U E (T )
(condition name)

c A U s E r  W H E N  (C~ r )) __ R ECO ME S F A L S E  (F )  ;
( c o n d i t i o n  n a m c )

(V’ T~~~~P’II~)N (TNCP) _____ _ _ _ ___ _ __ ;

( l is t  of process n a m e s )

UN ~?P NA ’~ °N ( T ~~~ .M )
(l ist of process nam e s )

A n ~ V!N~ m ay caus e ano ’-her E V E N T  ot set the v a lu e  of a

CA ”SEF (C~~~
(It s’ of event , names)

pir~ T J 5~~~5 FVOUT PEM ~~~TS LAr GUAGE M AN n A ! 
— 
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MA K r S (!AV) ______~~ T P U E  (T );
(liss- of condition names)

~~~~~ (MAK ) —— 
___ _ ____

?ALSE (F);
( list  of c o n d i t i o n  n a m e s )

An ~V~ NT may a~~ ect processini, or initiate new procesing.

“~~ IGOEP! (T~ r,~ ) 
_____

( l is t  of process names)

9~~!N A ” ~ S ( T 9 ~ S) 
(l ist of process names)

IN T ~~P FUP ”’ S ( ‘N ” S )
(list of process names)

An ~‘V FN” sh~~u l I  in t er a c t  wi ’h  at  least  one C O N D I T I C N  or PROCESS.

The F A P P r N S  s t a t e men t speci f ies  t h e  freq uency of the  EV E NT in
t h e  t a r g e t  sy s t e m  ~or  a g i v e r f - i m e  i n t e r v a l .

~~~~~P5?5 (HAP) T I M P S — P E R  (T IM P)  
(S ys’em parame ter) (interva l name)

‘very !‘VFU” shom1 ’~ )‘ave one , a n d  only one , ~APPFNS statement .

‘.1 3.2 ~~~~~~~~~~~~~~~ ~~~~~~~ .fQE ~~~~~~
The p~~~pON5IpLr

_ PpOB! !!‘-DEFINEB statemen t ma y  be use d in t h i s
~ecs- ion . ‘~escrtpti or and s y n t a x  of this s t a t e men t  a re  g iven  in
se t -t i en  3 .2 .

3 . 1 _ ~ . 3  S~~st~~rn-Proo~ rtic~s Stat m e n t s  for  EVENTS

T he SYN ( ~~ Y 4 ~~, ~~~SC~ TP T I Oi : , S — ” !~~C , K E Y W O R D S , ATTR BUTE ,
AS SFF” , CECU 9~ TY , ~~ r!RCE and TR*CF—K !Y statements ma y be used in
thi s Section . ~)esrrip tion and syn tax of these statement s are
r n iv e n  in section 3.~?.

3.iu PPOCESSO’ Fecf-ion

~ °~ °CFSSO° is an oblect that can “perform ” a PROCESS. That is,
a ~~~~~~~~~ is a n  “acer t ,” such  as a computer system ,
oriani~ a t ional un it , or person , that ohysically acts to perform
a PFCCESS.

P?r~~ES~~~ (“PC~ I
(l ist  of processor names)

~ .1f1 .1 !1s p~~-5t 1~~~~u~~ cta t~~~~~ ts ~~~ PPOCESSOR~

PA °T T ~T $ ~EP P FQ!TIREMEN’IS LANGUAGE MANUAL
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.k CCS~~SOP m~a v he p a r t  of one , a n d  o n l y  one , larger  PROCESSOR ,
a nd i t  m ay  h a v e  any  n u m b e r  of s u b p a r t s  t h a t  are  also PR OCE SSORS. 

(pr ocessor n a m e )

SUB’)~~~T! (511P P) 
(li st of processor names)

‘. 1L& .2  Pata—Der ivation Statements fcr PROCESSORS

Tn t h e  t a rg e t  s y s t e m , PPO CF SSO P m a y  h a v e  the r i qh t  to ac ce ss
inforri~a’-ion o~ certain classifications and categories.

~ EC’l P I T Y — A C C F S S R ! ( M ”  ( S A P )  
( li st  of c lass i f ica t ion  names
op t io n a l l y  fol lowed by
classificat ion levels)

~~~~~~ £~~ ~~~~~~~
A PROCESSO? may cr’~ su ~~y F P S D I I S C E ! , such as CPU—time , el3 psel
t i~ue , or m em o r y .

CU NS ’I M ES (N4 S~~) 
—

(n a m e  o’ resource)

(system—pa rameter)

- 
(n ame of resource—usage—parameter)

A PPOC!S !~~ is  the object , g r o u p  or  person t h a t  pe r fo rms  the
f u n c t i o n s s n ec i f ie l  by one  or more  PRO CE SSES .

PE F (’FMS (P?TM 5) 
— 

(list of nrocess names)

‘.14 .m4 
~~~~~~~~~~~~~ ~~~~~~ fo r  ~~~~~~~~~

“he F r  nLP_ PPOPLtY_T)EFIN!P statemen t may be used in this
e’~~ct j cn .  T)e scr i nt !or  ~ nd s yn t a x f or  t h i s  s t a t e m e n t  are given in
Se -+-jOfl 1.~~.

_
~.1U .

r 
~ ~~~~~~~~~~~

~~e 5y~
J r N Y~ 5, D~ SCFt”TroN , SZ~ — M~~~C, K E Y W O R D S, A T T R I B U T E ,

*~~S !PT , ~E’~T~QITY , ~°P Q C? a n d  T R A C E — K E Y  s t a t emen t s  may be use d in
t h i s 3ectj o~~. f l e s c r i p t i o n  a n d  s y n t ax  for  these s t a t emen t s  ate

~ USER pF9UIRE~ V~ TS LANGUAGE MAN UAL
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qiv e n ir section ‘.~~~~~.

~~~~ RES UtU~CE 
5ec~ ior .

A ‘~~!Ct1PCE is somethinq that the physica l elements 3f the target
s~~~tem consume in order t o  c a r r y  out i n f o r m a t i o n  processing
f u n c t i o n s .

P~~ UU~Cr (‘~SC) _ _ _ __  __ ____ _ _ ;

( n a m e  of resource)

1~~ i c . ~~~~~

A PESC1TPC~ m ay he cDnsume ’I, or used up, by 3 PROCESSOR.

D N~~ Y ! W P ( C NS D )  
—

( l i s t  of processo r names )  

_ .__Y~~ ( s v st c m  o a r a m e t e r )  (n a m e  of resource—
usage— narameter)

~‘eso u rce ‘isaq ~ m u s t  he measu red in some u n i t , such as
,nillisecon- !s or feet .

~~kSflR~D (vgp? )) 
;

fra me of unit)

~~~~~ ~roj~ ct~~ anacJ’.rn9nt ~~~~~~~~~~ ~~~
“he p’

~~”r~~: ~TY- fl°C’IL “‘—PF F N~~ ~~~~ at emen t may be used in this
Sect icn . ~e s c r in t in r  a n d  syntax for this statement are given in
sCct ion 3.2.

• 1~~•~ ~~~~~~~~ !L22~ Lt1 ~~~~~~~~~~~~ ~~~ ~~~~~~~~
The ~~V P4 ’

~ NY’~~’ , fl~’Sc~~~PTIoN , S F~ — ! E~ O, KEYWORDS , A TTRIB UTE,
y~~ ep T , !?r n1~~r~~Y , S1!!RcE and  !‘RAC?—K!Y statements may be used in
this Sect ion • !~e5cr iption and syntax for these statements are
given in sec t ion ~.? .

3 .  iF p!~ Cn1p C!_ Js~~GF :pAp~~~r’ER ~~~~~~~
A ~~~~~~~~~~~~ —PA ~EP is an object that defines a mea sure
of tb~ 

n~~S~~1Pc~’ !Isa qe for a PPOC FS. It is used to expr ess
resource consumption of a PPCCESSO B performinq a PROCESS
in 1~~~cnd€n t o’ ,ha4 PPN~~55OP performs it.

~~~~~~~~~~~~~~~~~~~~~~~~~~~ (P U P )  _ ___ __ _ _
;

PA P ” T “SEP PFOUIDP~ EN’!S LANUUAGE MA NUAL 
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(nam e  of resource—
u s a a e — p ar a m e f e r )

• iF • I ~jste~~— A r c h i t e c t t z r e  ~tate m~ n ts f o r  P Q ~~ CE-US~~~~=
P A B A M E T ! ~~S

a ~articula r value for RESOURCE usage may be associated with a
qiv en ppcc~~ s. 

- -

p -~S 1upC!_ TJ G~ _ n A M !’r E p _ v A L ~JE ( P U F V )  
(system parameter)

(name of process)

~~~~~~~~~ .tQ& ~~~~O~~~~E - tJSAGE:
PA~~ MFT ~~PS

The ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ statmen t may he used in th is
ce~ ticr . r

~escriptior an-I syntax for this statement are given in
sect ion 3. 7 .

~~~ ~~~~~~~~~~~~~~~~~~~~~~
“h -i SYrW~’Y~s, r ’ Sc rT rT!ON , ~ EE— ”~~~O , K E Y W OR D S, A TTRIBUTE ,
AS c~~t~~, r 9~~~”y , T~~C’~ and ‘PAC?—K SY statements may be used in
4hjs ~ectiDr . Pescription a n i  synta x for these statemen ts are
qiven in sec ’ ion 3.2.

3.1 7 !!~I ~~~~
a U!41 is ‘isc~ ~o measur e ~ES~~UR CES . For exampl e, possible
PT I’T’ S v o n l ~ ip .r l u dc i n c h e s  a n d  k i l o w a t t  h o u r s .

—

( n a m e  of U n i t )

3 • 1’ • 1 ~~~~~~~~~~~~~~ c~j~ e~~~~r e  ~~~~~~~~~~~

* •JNT” mii st be a ss o c i a ted  wi-f h the FESOUBC !3 it is used to
measure.

~~ A S U R ~~ ($ c’) S)
(list of resource names)

1.t ’ .2 ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~

~ he ‘?SP ~~~~~~~~~~~~~~~~~~~ ~ta t-ement may be used in this

P~~ T I T~~~F 
T
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Sec - icn . Descrip tion and syntax for this statement are given in
secticn 3.2.

3.17 .3 g~! 2 ~~!i ~~~~~~~~~ i2~
“‘he SYN)PJYMS, 1r sc ~~’r r IoN , ~ ‘!E—~i Er C , K E Y W O R D S , A T T R I B U T E ,
I’ SERT , SECUB’t”’Y, SDt!RCE and TPACE—K~ Y statements may be used in
this Section . Description and syntax for these statements are
given in section 3.2.

1~ 1~ PR ! DEE IN~~ Sect ion

“he FF OP L _ r ) v P I N ~~ is s-ha t  person re~ oonsihl e  f o r  one or more
sect ion s of the ‘Jp~ problem statement. In most cases, t his  is
~h e nerson who ori~ ina 1ly wrote those U R L  statem~ nts.

PRO RL F1— DF~’T N’~ (RI )  — __ ____
~~~~~~~~~~~~~~~~~ _ , ,_ _ __ __ ;

(l i s t  of p r o b l e m  d e f i n e r  names )

3.Ifl .1 2i~~~~: g ~~~~flt ~~~~ !.2~ ~~~~~~~~~~~~~~
The r PO~I 4~T B L ~ s t a t e m en t  is u s e d  to specify those  t JR L sec tions
for  w h i c h  t h e  O P L E ~~— D ! P T N E P  is  responsib le .

R~~S~~C~!FI PLS (°~~~P)
( l i st of name s)

a~ CRL — p F~~~’T~~P c a n n o t  he P S SP O N SI ~~t ! t cr other

* ?POPLE~ — flEFINFP should he ~~ SPCNSIeLE for at least one name.

The ~ A T L F O ~ s t a t e m e n t spec if i~~s an add res s  f o r  t h e
P flLFM—DE ?TN~~’ t~~ w h i c h  c o m m e n 4 s  or cues tions  concern in g the
pro blem statement r an  he sent . i 

-

w~~-~~~m~Jy (R~~ ) 
( n a m e  of m a i l b o x )

A Ptfl —PFFI~~~ m ay have only one MAIL BOX.

• I P • 2 ~!Stem-~~C2~ 9 rt i e S  St~~t~~~~~ t s

The ~Y?~~’~Y!S, s~~~ r”:Ow , sEE—r!rc , KEYWORDS , ATTRI BUTES,
Aq~~ R~ , S~~U~~rY , ~~T1 PCE ann ~RA C ?—KEY statements m ay be used in
this Section . Descrip fi on and syntax of hese statement s are
oi ven  j r  secti.or ~~. ? .

‘.i’~ .z~ ~X~i2fl

~PP’” - ‘~FFP PEQVTTPE~ EN’IS LANG UA GE MA NUAL
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A M~~~c i s  a n a r r a t i v e  d e s c r ip t i o n  w h i c h  app l i e s  t o  m o r e  than one
nam° in the prob l em s t a tem e n t .

____ ____

( memo n a m e )

“‘he 5 cxt ot ‘-he ‘~ “O should he put in the DESCRIPTION statement.

1.1,~.1 ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ .~.Q.E ~~~~~
The 5PONeIRLr_ PFOB!~~~_DFFIN P  statement may he used is this
Section . Description and s y n t a x  of t h i s  statement are given in
s~ c - i c n  3 .2.

~~~~ ~~~er.t~ for  MEM O S

T he S Y N r NY ’ S , D~~Sc’~ I PTION , K E Y W O R D S , A T T R I R J T E S , ASSERT,
S ’Ctl~~~”Y , ~O U P c ~ a nd TF AC ~ — c F Y  st a t e m e n t s  m a y  he used in this
Sect ion . Descr i p t i on  and s y n t a x  of these s ta tements  are given
i n  S E C ~~1On 3 .2 .

“‘he A~~PL:~~ s ta t e m e nt  sp e c i f i e s  those  UP L na mes to which the
V~~”~(~ Fertains.

AT’ ~~LI~~ ( A P P )  
____ —

( l i s t  of n a m e s )

A ~!MC c an n o~ ~°~ LY t c  an o t h e r  !~!~~C n a m e .

A M EM O s h ou l d  7~T’~~IY ‘-c a t  l e a s t  two n a m e s .  O the rwi se , t he
~nforma ’ion could he presented in the D~ 5CR IPTION statei en t for
the nam e.

‘.2’~ The t I”E ~ect jOn

The rPPT’~ ~ e cl- j On is u~;e4 to specify information about special
$-vn e s  of n a m e s  t h a i do not have their own URL sections,

The f o r m a t  of the t~F F I N E  section is:

P~~’I~~ ( P E P )  name— t y p e ;
(t J’~L flam~~s)

Wh e r e  th~ n a m e — t y n e  may he one of t h e  f o l l o w i n g :

A” ~ PIRflT E (‘~“'“~~~) — defines a characteristic or mod e of
the  t ar g e t  sy s t e m.

AT”’DIPUT E~ VALT ’ (A~~~V) — defines a particular value for an
associated ATTRIBUTE.

PU~1’ 1 “~~E’~ R? OU T~~~M !NTS LAN GUAGE MA NU A L
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~ LA~~sIr IcA”’ Io’~ (CLC’ ) — can  be associated w i t h  data
orocesses and processors.

(K~’Y) - can  he related to names for
retrieval and analysis purposes.

~‘A ”LPCX (BOX) — defines an address for a
P R C B T E N — D E F I N E R .

c~’Ct ’P! ” ’ Y (S E C)  - defines security status for one or
more URL names.

SO~I~~CF (SRC) — 4 € f i n e s  a reference  for adU t ion~ l
i n f o r m a t i o n  related to objects
being described .

S SE’~~~NG_ r’PT’rPPICN (SSCN) —

d e f i n e s  some d a t a  objects  whose
value is used as the criter ion for
se qt n e n t i n q  a SE” of da t a .

~YS~~~~— r ~~~~~F T~~ ( S Y SP )  — d e f i n e s  an oblect whose va lue
i n f l u e n c e s  the  size of pa rt icular
a spects of the sys t em .

“PA CF—KFY r’K~ Y)  — can he used to relate names which
exiSt in different data—bases .

• 1 ~~~~~~~ ~&
srT R !~~T-’:~Tr.-cr I— ~’R r o N  n a m e s  m a y  te d e f i n e d  to app ly to one or
mo re 5! ”’E v ia  ‘h e  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ statement .

~ T TnS! T N q — C p r ” E R r oN (~~ CN) ______
~~~~~~~~~~~~__ ,_ __ ____ , ___ _;

(list of set names)

~lo otb or  nam e ’  sy p e s  i n  t h e  T ) E ? I N E  sect ion may use th i s

3.20.’ ~~~~~~~~~~~ 
St at~~nz~ ts ~QL th2 ~~~~~~ Sç~ j o~

“‘ho M*IN~~A !N~~) statement specifies those PROCESS ES that maintain

~flBS rT~ TNG_CPt’t’9IOM for  ~rg~~~j ’zat ion of a SE T.

~ A ! rT A ! N F D  ( r N ” ~~) 
— — ——— — 

_ _,• ;

(l ist  of process names)

~aintenance of ~~~~~~~~~~~~~~~~~~~~~~ involves placement Df

~4 T ’~~~5, T~ P~rS and OUTPUTS in proper SETS acc rding tD the
values of  ‘he ~r!nSF TING—CPITTpjON cont ained within them .

‘40 other name t y fleS in  the  D E? T ’4 V section may  use t h i s

~ 
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~~4~~~4 amen~~~~

~~~~~~~~~~~ ~~~~~~~~ it~~~~t.~ ~~~ ~hs fl!!2.~~ ~~A~a
and AT’~~ I B U T E — V A I U E 3  may he defined to hav e a

VAL!,r or rang e of V A T ( T T ~ assoc iated  w i t h  t h e m .

‘“he VAt U~’ s t~ m c~nt is used P o ds~f i n ~ the nu meric values a

~Y FN_~~~~A~~F l ~
r “av h av e .

V A L VY ~ (VAL)  
(irte- qer value )

Inly positive in ’-eqer values may he specified. Decimal numbers,
r o g a t iv e  num h.~rs , et C . ,  a re not  acceptable .

?~ r a n g e  of V A L U ” ~ m a y  also be  s pe c i f i e d .

V A L U E S  (V ~ L) _ TYiFU 
( m i n i m u m  va lue )  ( m a x i m u m  va lue)

*qain , the V~~LTP~ S m u s t  he po s i t i v e  i n t e g e rs . The m i n i m u m va lue
mus ’- he less than the maximu m value. ROSIN? and NEGINF may be
‘ised s-o represent positive a n d  negative infinity , respectively.

~)nly on e V?L IP’ statement , of ei ther of t h e  fo r m s , may  be given
s-o l°scrih~ a na rsicular SY~~T~~~~PAF~~M ’TEP.

‘Jo o the r n i n e  t y n ’~s i n  ‘-he  f l E~ I N E  sect ion m a y  use th i s
st jt omen t.

‘.2”~.
(4 
~ j~~~ : f l~~~~~~fl,~ ~~~~~~~~~ for  ~~~ P.&UIL~ ~ J~2a

The ~vspoNsTnLT — nr~ PLEr— DE FrN ?p statemen t may be used in this
Sect j cn . !~escr i p t i o n  a n d  syn t a x for  these s t a t e m e n t s  are given
i n  se c t ion  ~~~~~~

~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~ 
the DmN! ~~ctj9,ft

~h’~ SYNONV ~ S , D C~ I PTTfl’4, SEE—MEN O , KEY WORD S, A T T R I B U T E S,
~~~~~~~~~~~~~~~~~~ S!CUDI Y , SDT’RC~ and TFA CE—1c!Y statements may be used in
t h i s  Pection . f le sc r i ot i o n  a n d  s y n ta x  of these s t a tement s are
i iven  in sec t ion 3 . 2 .

The A PPtrS sta sem ent m a y  be u sed  for  N A I L B O X E S , S E C U R I TI ES and
~OTT FC~ S to s p e c i fy  t h e  U~ T. n a m e s  t h a t  t h e j  apply  to.

APPL!?S (ACP)
( l is t  of n a m e s )

r x c e p f i o n s  ar ~ ‘-ha ’- S?CUPTTY m ay not have SECURITY , and SOU RC E S

PA N ’” I 1JS~~P PTQ UTR!’IEN’r S LANGUAGE MANUAL
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may not have a UF F.

~.21 The ~~~~~~~~~

~he CFS~G’4A”’E section consists of one statement whic h specifies
t h a t  a given n a m e  is to he m a d e  a S Y N O N Y M  of another  name.

“‘his facilitates the a d v a n t a g e  of using short abbrevia t i ons when
referencing a particular object .

D ’3 I C.NA”~ (D!~ C.) _____ ,,_ AS A SYNONY M (SYN);
(a name)

ft na me can have  a n y  n u m b e r  of S Y N C N V M S , but a n a m e  can he a
S Y N O N Y M  f or on ly  one o ther  n a m e .

- ~~~~~ othe r s at e m e n t s  are a L l o y e d  in th i s  section.

f4~ S T P A T ~ GY P TJ S~~~~~~~(~ T JPL

ITC L j s  a ve r y  f l e x i b l e  a n d  c o m p r eh en s i v e  lan o iz age .  Most
si t u a ’-ions can he represented or expressed in TT R L in mor e than
one w a y ;  each of w h i c h  is syntactically correct. Howeve r, the
dt~ ferer -’- reores~ nt~~’-ives i n i y  impl y different semantics which
“~av or tray rot he wh at the analys+ intended . This section
-iesc r ih es  i n ’v”her of sit u a t i o n s  i n  which  a l t e r n a t i v e  methods  of
evpr~~ssion are possi ble and outlines the implication s of
differ ent ~~~‘ ra”e qjes.

Lt •1 ~~~rjf~ j f l~ th~ “S~~ tern” Bound~~~

In ~T R 1 , a n~~~ d at a -b a s e  c o n t a i n s  t h e  desc r ip t ion  of one system .
each sys’-em has a boundary a n d  the sy s tem description may be
t h o u g h t  of as co nsis ’- in- c of t w o  p a r t s :

— t h e  sp e c i f i c at i on  of w h a t  qoes on inside t h e  system .

— th .~ specificat ion of what cros3es the boundary .

Alt ernativ e strategies are possible in the order in whic h these
part s a r e  s pec if i e d . One p o s s i b i l ity  is to de l inea te  the
boundary ftrs~ . ~‘he second js to describe the  “ in t e rior ” of the
system withou t identifyin g the boundary.

1) ecilx.I.Da t.h~ ~.z~~&x Lii~.t
‘ ~iri boundary Is obtained when ‘NTERFAC !S are defined and
‘-hei r conmun i ca~~ior. wit h the system is specified by na mi ng
P’PITTS a n d  n ’t~~P U T ~~. It is assumed here that INPUTS enter the
sys’om , and fl’1 PU”~ leave the ~~stem, in some physical for m

P’~~T I 
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containing -~ a ta  v a l u e s .  The const raint in U R L  is t h a t  an  INPUT
can c n l y  come f r o m  a n  IN ” E F~’A C E an d  OUTPUTS only go to an
T N ~ ?9~~ C!. In s i d e  the s v s f e u u , a n u m b e r  of PR OC E SSE S may he
n am e s , each one of w h i c h  uses d a t a  f rom the a va il a b l e sources —

F IN P UT S, !N ITI~’S or SETS , or from unsoec ified sources — ~poUpSan i  F I F M ! t J r c , tn  d°r j v° and  u p da t e  da ta .  A PROCESS m ay u SE data
f rom any of th ese  sources or fl!F VEC from any PROCESS; a n d
sim i l a r l y ,  d a t a  ~)FRT V !P by o n e P RO C ?~ S ma y  be US E D by a n y  number
of n ’-hor P C~ SS~~S.

One ben e f i t  of ‘his apnroach is that the problem statement can
he checked for comni e teness, e.g., that each INPUT is GENERftTED

~‘v some !~~~~ 9?~~’.~ ’ a n u ~ ~ E CF I V ~”) hv at least one PROCESS and tha t
each OU~!’PUT is g~~:~ p~~~rD by some ~POCFSS and R E C E I V E D  by at
l~~ast  one  T N T : p P f t c~ . Another ~eneflt is that the descri ption of

~h-? I’7PUTF an d OtYTPrT T~ can be acure€d to by the relevant
— ‘JTrp~~ C!.

~ di s a d v a n t a g e  o~ t h i s  a p p r o a c h  is t h at  an I N ” E R F A C E  is not a
‘rOC~~~S and an eh1e~~t tha t is an INPUT to the system cannot also
he a n  ~~1~ TP TY T .

2) ~~~~~~~~~ ~~~ ~~~~~ 2~~ ~~~~

In som° 035?S , i t  u n i v  he de s i r a b l e  to delay spec ifying the
syst em h o n n d a r y  u n t i l  the in ’- et i or  of t he  sys tem has bee n
d e sc r ih c ’l. T h i s  can be don e by not  i d e n t i f y i ng  any INPUTS and
OTITPt ~TS , hut  i nst ead - , de~f i n i n g  tho se PROCESSES  t h a t  USE a n d

F r~~ iv~ data an d- l~ fini ng da’-a in terms of ENTITIES , SETS , GROUPS
and ~~~~~~~~~ Wh at woul d he an TN ?SFACF in the previou s case,
n ew can be id ,~ntifi ed as a PF OC’~~S, and therefore , the 3bleC t in
th~ r eal  world- can use data from any source—derived data which
can be used by  a n y  ot h e r P R O C E S S .

The a d v a n t a c e  if  ‘-his ap p r o a c h  is t h a t  a n y  of the  oblect s, e.g. ,
P C ~~~5 , can both tSF d a t a  a r i d ~ E~~IV ~ d a t a  a n d  t h a t  a g iven
collection ~ f dat a  i den t i f ie d  as an  ENTITY can he bo th  U S E D  by a

CC and he D~~ fl’?~ by a PROCESS (in addition of cour se to
being UPDATED ).

U • 2 ~~~~~~~~~~ ~~~~

VJ~ L r eguj rp~ t h a ’ -  each name (oblect) used in the system
des c r ip t i on ho -i f  a c e r t a in  t y p o . There are 29 type s available
of w h i c h  2~ are d e f i n e d  by their own sections and the other 9

-
~ are define l by the r~~~ w~ section,

he ass i gn m e n t  of a f ype to a n a m e  is c ruci a l .  Statements that
ca n be m a d e  abou t  an ch ioct a n d  i t~ relationship to other
objects are limited ~0 those available in the oblect ’s section.
In sore situations t h e  choice of a tyoe for a particular object
is clear ; in other situations th er e  may be several  l eg i t ima te

PV~T ~L 
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choi ces . Th i s  sect j~~ discusses th, situation in which ther e
a re a lt er n at i ve s .

1*. 2. ~ TrT !PF*(~F3 Versus PROCESSES

In ve ry  gen e r a l  t e rms , a PROC !SS is an obj ec t which  is p a r t  of
tb .~ t a r cet  sys~ em , a n d  wh ic h op era ’-es on d a t a  values  which it
~~~~ ‘-o DF~ IV~’ new d a t a  v a lu~~c. The PR OCE SS can also U PDAT E
d a t a .  The d a t a  w h i c h  is use d b y  a ~~OC!SS can come “fro m ” any
othe r P~ OC~ S~~, a nd t h e  da ta  w h i c h  is D E R I V ~ D can be USED by any
o~ her P R C C~~~~.

~n con t r a s’, an I’”~~~FA C F is ~ uni t outside the boundary of the
t a r g e t  sv~ ’-em w h i c h  ca n pro duce  da ta  for the target  system
(r ~ N E ~~ TT a n ~~‘PU T )  a n d / o r  rece ive  d a t a  from the t a r g e t  sys tem
(~~~C ! IVF .  an C’rY)U !’).

~n oblec t , t h .~r e for e .~ sho uld be ass igned an I~I~ ? P F A C E  ty oe name
on ly  j f  j t  i nt e r a c t s  with the tarqet system , n am e l y ,  tha t it
wi l l  e ith er  F ? C F T V F  or ~~~~~~~~~~~~~~~ da ta .  O the rwi se , the  ob ject
shr ’i i l - l  h e  as s igned  r h e  na me ‘- vpe “~ POC E SS. ”

2.!i:~~ Q :~J!I~ ~~~ ~~. LLIL~
TNP1 ’~~~ , O ’T T!’!T~~~ an d  E N T I T F~ ar e  t y p e s  of  obj ect s w h i c h
“c o n t a i n ” or “~ i r r v ” sets or collec tion s of d a t a  values .
Con c en t u a l ly ,  ~~~~~ na m e can r e p r e s e n t  bot h t h e  “con taine r ” or th a
c o l l€ c ’- i on  of  l a t a  v a l u e s c o n t a i n e d  in t h a t  c o n t a i n e r .
Curt hermore, ‘h~ container can be regarded as physical , that is,
a ca rd , a ‘ap •~, a reccri on a disc, etc., or i t  can be regarded
as a Icqica ] con struc ’- which may or may not he physicall y
imp l em ente d in t~~~~ t form.

ft n o bj ec t sho ill he d esi q n a ’’~i as in I N P U T  i f  w h a t  is t3 be
sp e cj fj ev  is a c o n ta i n e r  w i t h  d a t a  va lues  con ing  i n t o  the  ta rget
system from oi”~ide , i.~~., f r o m  an IN T~ PFAC~’.

Ano ther ii jnguis~ in o characteristic of INPUTS and OVr P !JTS is
‘ha t w h e n  i e r nr e t e 9  as  “co n t a i n e r s ” of da ta  values the y are
t e n p o r a r v  as fa r  as t h~ t a r g e t  sy s t em is concerned.  There  ma y
he n , i l tj p I ~ i nst ances of the particular I~IP’TT coming in, but
once j t  is r ece ive d -  by -

~ PPOC C SS , the  p a r t i c u la r  ins tance
l i s ap D e ar s .

“or example :

TNP’IT t i m e — card

jmpjjrs tha t the system wil l receive objects of type INPUT which
are calle d tim e— carl . The num ber of individual ‘time— cards’
wb~ ch arriv’ is specifi~ d by the sta’-ements such as HAPP ENS.

U f F ~ P~ QUIRF’~ENTS LANGTIAGE MANUAL 
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S4m ilarlv , an ob ject should he designated an OU TP U T if  i t is a
“container ” of d a t a  v a lu e s  a n  if it is specif ied to leave the
t a r g et  svs t e m .  A g a i n , t h e re n a y  be m u l t i p l e  instances, ea ch one
of w h i c h  has ‘o he G r P J f~R A T ~ r) and  each leaves the  sys tem.  On ce
i n d i v i d u a l  i n st an c e s  of t h e  OU’! PU T h a v e  lef t  th° target system ,
they  a re not consiti ’~red part  o f ,  o r accessible to , t h e  t a rge t
system .

“‘he reasons for  iis~ i nquishi nq INPUTS and OUTPUTS from ENTITIES
and ~p O U p~ is t~~a ’~ ( 1 )  ev e n t u a l ly  the phys ica l  med iu m on which
t h qy  a n n e ar and  t h e i r  r e p r e sen t a t i o n  w i l l  h a v e  to he specif ied ,
an - I  (1) the source a n d  d e s t i n a ti o n  can be re la ted  to I N T E R F A C E S ,
an d  (3)  t im e  4n 1 v o l u m e  can he specif ied for  IN PUT S and OU TPUTS
h u t  not  for GRCU P~~.

“ n TN : ! T Y  is a “ c o n $ a i n e r ” ot da ta  v alue ; in t h i s  respec t it is
e’iui valent t o  an ‘NP~JT or OT 1 T~’U T . H oweve r , i t  d i f f e r s  f r o m
r~~~’rr s a n d  O U T P U ” S  i n  t h a t  j t  is  i n t e r n a l  -o t he  sys tem a n d  it
n~ rsists. ThereF or~~, an individual instance of an ENTIT Y must
he crca ’ ’ c l , i . e. , or nIvEp .

~qa i n , the FNT T~~Y ma y he a “lo gical” collection of data va lues
or jt ma y h~ a “ ohys ical” coll ectior . W hen it is design ated as
a oh vsical collectior , it will, probably he implemented as a
logical r eco rl  o r  p h y s i c a l  record wh ich is m a i n t a i n e d  by the
svs4em i n  s o m e  way.

Therefore, an  object w h i ch  i s  a co llec t ion  of d at a  values that
i s  i nt e r n a l  to t h e  t a r q~ t s y s t e m  a n d  persists in the system,
should I-c lesigna fed an t

~~TITY rather than as an INPUT or
ITU~

i4~~~~3 F T~ TI~~ Versus (‘,~~~TJP 3

An ““ T’~ ’Y is a l o g i c a l  coll~ ctj on  of da t a  va lues . Dat a va lues
ar~ particu l ar ins t ances of ELE~ F N S  or GRO’~PS. The dat a values
i nc l ’icleri in the c o l l e c t i o n  ir e  spec i f i ed  by t h e  CONSISTS of
sta ’em en t .  ~ c ’ C T T P  i s  also sn e c i fi e d  as CON S I S T I N G  of a n u m b e r
of (;R CUP! and/or dat a r j ~~~~ ’r~

he majo r ljs$jnc~ ior 
be+- w~ en ~~~~~r i r s  a n d  R OII P S lies i n  that

‘N~~T~~Y i s  a c o n t a i ner  of va l ues of th,~ E L E ME NTS of which it
~ ‘~P-iUP, on th e other hand , is merely a notat iona l

c o n v e n i en c e  for n a m i n g  -a set. )f data of whic h it CONsISTS.
wh e n e v er  t h e  a n a l y s t  f i n d s  t h a t  a n u m b e r  of dat - a E L E M E N T S appear
in a number of ~ itua ’ions fog-~ther , he car sim plify his writing
t j 1~e an~ ana l ysis t - im .~ by def inin g the collection as a GROUP .

Ot h er  li f f ~ r enc~~- ~e tw e en ~‘ N T T ’ I I E S  anl GROUP S are the following .

1) ~~~)U P ~ c m  he ~‘ON 1’? I~~~P in  E?~~IT 1ES , I N PU T S and OUT PUTS ,
b u t  ~~T !”’ !Tc c-anne’ .

“~~~~
‘ I U !~~F PFO n T ~M!I~TS LkNGU~~E MANUAL
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2~ F N ” TT~~~S (and :NPtrs and OUTPUTS) can be C O N T A I N E D  in SETS ,
~ut  G~ O U 1~S c a n n o t .

E~~~I ” T~~~ can  CO !’SIST of G R O U P !  hut  not of other E N T I T I E S .
GR (~flPS can CON!~~ S’r of o t h e r  G R C U P S , but , of course, not of
!N’~IT TF S .

‘t) (
~P C U ~’~ can he u sed as S U B S E T ~~IN G—C R IT E R I A  of SETS and to
I PFN T T~’Y EN”ITI!S, but ENTITIES cannot. ENTITIES can he
P’~L A T!D via P~’LA1 ~ION s4a temey~ts and have AS SOCIATED dat a
consisting of c,ponjps.

5) ~s far as PPPT~’!SES are concerned , the same statements that
car ho ma’1.~ about FNTIrI~~S can also be made about ;ROTJPS,though when ~~ FNTITY is used in a statement , the
appropriate c~ a’ement a bout the ~LE~ FNT! or GROUPS
C T A ~~!~’C in ‘he FNTITY must also he made (See Tabl e 14.1).

~) ~oth ~NTI TTS and (~ ‘O!tPF can have SYSTEM—PA RAMETERS
associa~~.’~d w i t - h th~ CONSISTS statement . In additio n, the
!~~~T”Y can  h a v e a C~~ DI”~ l I~~Y and VOlATILITY statement
w h i l e  a ‘~~~ flP ‘~a n n o t .

The p r o b l em  r~ ~~irier  s h ou l d  sp e c i fy  an obj ect  to  he a n  EN TIT Y
when he w i sh e 3  t o  r e fe r  a n u i t n h e r  of ~L F N E N T S  as a ~rnit.

of P~~1a tior .~ hi2 s

Al] . rel~~+ j o n s h i n . s  in !Ir ~L a r o  p rec i s e l y  d e f i n e d  by s t a t em ents .
‘n r n - a n y  cas~~~ , on l v  on~ ~tat enuent. will he legitimate. In so m e
cases , howev e r , t~~~r €  n a y  b-3 a choice. These situations are
out l i ned in $hj s  sr’~~tj o n .

4 . 1 .1 ~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~
1) rr :v ,G~ N~r~ TE~ car only refer to !NPUTS/OUTPIITS

wher-~as , U S/!IP!~~~ES/P~.~~ VFS can only refer to “da ta.”

~?) ‘~~~S i m p l i e s  ‘h a ’  - b e  d a t a v a l u e  of what is being USED must
he ava i l a b l e .

~DP~~ i”~ol ies t h a t  t h e  da t a value must b~ CONTAINED in an
ENTITY. fl”~~IV FS imp l i~~s a valu e is com puted.

1) V ben N p ?T ~~ ’ ar~ ‘is’~r , OU T P U T ~ are D EP IVED ,

5yT 5 are ‘T~~~D, ~~~~~~~ or rrrlV!D ,

I’T~~S a r -~ !I~~!D, ‘!PDA TI D or CEPIVEC

this impli es t h at the data values in these “con tainers” of
lit-n vilu°s are heii~q r°ferrcd ‘o.

~~~~ I ~~~EF P ! Q F J r P F r I F N T S  L A N G U A G E  M A N U A L
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4) W h e n  ‘~‘O1JP ~ a r~ U S~~D , ~J P D A T F P  or D E R I V D at- least one
element in the G~~OU P is r e f e r r e d  to .

c) The allowable syntax for which statements can affect which
oh iects is sh ow r in  ma b le  2 . 4 . 2 .  The meaning of the
s ta t em en t s  is s h c w n  in Tab l e  2 . 4 . 3 .

~~. A C H T F V I N G  G O O D  P O C U M F N T A T I O N

flocumen t-- a tion c~f 
#~~~ t a rge t  system , of its i n t e r f a c e s  w i t h  the

organization and i~ s envir onm-~nt , a n d  of the system development
nre-jcc t is used for different purposes. Figure 5.1 outl ines
some characteri stics of present manual documentation an~ som e
d es i rab l e  c h a r a c t e ri st i c s  ~h a t  are achievable with
com nnter—aicle-l d ocumentation .

Th a c h i e v e ~ h— ~ pot’~nti al benefits of conputer~ aide4
d o c u m e nt a t i o n  r-~ iu ir e s :

a form ~’l languag e whic h Perm i ts relationsh ips to he pr ecisely
r 1 ef i n~~d .

— a computer proiram which provi-’es a method for enforcing
c or r c c ’ use o~ t - h~ forma l lan quaqe .

— q ooc ~ proced ur e s  4-o be f o l l o w € d  by t h e  a na l y s t .

The l a s t of ‘hese  i s  i’n L) or t -a n t  since no vna’ter how good the
lan’iua qe and t -h ’3  com p u t e r  software , the benefits will never be
att ain ed uin 1 es~; th e  tools arc used properly.

Tn Sçr t i ~~~ ~.1 the ~ har-a ct.erjstics of qool documentation are
scriI-r~ ind m etbo~~s are sugges t -I  by which the analyst can

ichi eve ~hem usi no ~ FL / UP~~. Section 5.2 summar izes the checks
for orecisene~~ an d consi~~t~~r~cy which are performed by the
‘n3ly ~ er . Ch- ~c’~ s w~~ich the analyst can perform using the
oui~ n-uts av ailab lo from ‘-b e An aly zer are describe d in Section
C .1 .

5.1 ~~a~~~~~~nis’ics r~~ ~ ooi 
~~~~~~~~~~~~1s’ua liv, t !~~ a n a l y r’ is responsi ble for producing documentat ion.

T h i s  s~•c-t - ton o u * l in e s  som e  un - al o r  a t - t r i b u t e s  of good
‘oc u m e n t a t i o n  a n i  in d i c a t . e~ h ow an a n a l y s t  m a y  use I J R L / U R A  to
achieve them .

c’i~~~~~a ’ i n  wi t - h t h i s  ch a r a ’~tp r i s tic  is  in an e a s y — t o — r e a d
~~~~-.j

• ~~n ! is nr e s c .n + ed at a a e ner a l  enough  leve l so tha t
~~~~~~~~~~~~ no m a ’t- r w h a t  t h e i r b a c k g r o u n d , shou ld  be able to  rea l

r1~~!F P ! Q t I I R E M E N ’ r s L A N G U A G E  M A N U A L
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ant i c o mp r eh e n d  ‘- he m at e r i a l  w i t h i n .

~enor+s cant h~ riener ated from the problem statement in several
c om m c n  f o r m a t - s, e .g . ,  flow diagrams , matrices and at dif ferent
levels of d et a i l . ~ or examp le , it is o f t e n  desirable to
jnitia]iy presen t high level ohiects and have subsequent reports
oresent  more an-I more detail about these objects until
everything is d~~ crihed in terms of their lowest level
co n s t i tu e n t s .  Th e  a n a ly s t  can choose t h e  o r d er in g  ~ nd conte nt
of t h e  repor ts .

present  ‘)esirab lc  Cha rac ter i s t i c s
of C o m p u t e r — A i d e d
Documentation

Hard to Under$tind ‘Jr .ders’-anciablc
L m b i q u o u s  Precise
Inconsisten t Consistent

~r~cop~r l e t e  C o mp l e t e
Tncorrect Correct
n i f f i c u l t  ‘0 kna lvz~ Compu ter_A jded Analysis

an d !valuafe and ~valuatjon
“ar d  to M o d i f y  C o m p u t e r_ A i d e d  i lp d a t i r u q

F ig iu r - ’  ~~. 1 Characteristics of Documentation

~ .L 2  Precisenes s

Oocu~~~n t a t - i o r  w i t h  t h i s  n u a l i t y  m u s t  h a v e  al l  r e l e v a n t
‘-erminoloav exP lici t- lv definel so that information presented
can not he ,isinterpretel.

A c o m p u t e r  i n  ‘‘~r nre  r d  la n q u a n e  m u s t  h a v e  an accurately defined
sy n t a x .  ~~be  res ’~rv ed  wor d s  in t h e  s y n t a x  of n F L  are use d to
de~~cr iP ’~ d i f f e r e n t -  o bj ec t s  a n d  the relationships between the
objects. T)~ fjnitinns of all reserved words allowed in the
synt ax are fix°’~ so that all rela t-icnships üresented in the
“ocumqn $-at -ior ~ t F A  reports) -are exactly the same as those
initi all v specified by t-hr~ analyst ~i.e., there can only be one
interpreta tion of  t h e  information) .

e
~~~1~~~~ ~o j ~~t~~nc~

~oc’i m e n ’ - a t i o n  wh ich i s  “c o n s is t en t ”  presents  all the materia l in
proper cont-ext - m i  does no’ have statements that are
conflictin g, contradic tory or incorsistent.

‘r~~ context in which a part-icular object is to he used is
~e f i ne I  by the ‘u ser via UR L statements which will be stite l in

p~~r~~ I ~IS~T FFO nT R F M F ~~1S L A N G U A G E  M A N U A L
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#t ~e U~~A dat - a base .  Any attempts to use the previously lefined
object in a conflictinn contex t will result in an error
di4qnostic. Therefore, use of TT~ A maintains consistency
‘-hrouqh out the docum entation

~.1 .’4 C m_~~ eten~ ss

Th he “comniete ,” do c tun ’~r #ation must present the materia l in
su Fficien t detail so that no reference to outside source s is
needed for a thorotich understandin g of the subject matter .
every necessary niece of information must be available and no
relationship must he left danglinq .

‘T~~ a l l o w s  a number of relationships and oblects to he def ined
to descr ibe an Tn forma t-ion Processing System. The t JP L
~t~~~ptreptz offerel provi de a thoro ugh outline of what sh ou ld be
incorporated int-o the ~ocumentaticn of an TPS. The statements
in U R L  faciljt-ate ‘he enf orcemen t of completeness.

r 1 ~~~ Correctness

‘o h~ ~correct-,IV t - h~ anal yst- mus t - insure that all relati on ships
sp-~cifie- 1 in ‘he do cum enta tion are valid , and that all
i n f o r m a ’-ion m ntcor dr.t i  is t ru e .

The syntax ru l es  en f o r c e d  b y ‘J~~A i n sur e s  t h a t  a l l  r e lat i o n s h i p s
in t h e  decumen tatior ar~ valid. Thoug h it is impossible to know
whct !’er th~ in~o :mati cn recorded is true or not , man y of the
r e no rt s  a v a i l ab l e  can  p resen t  t he  i n f o r m a t i o n  in a f o r m a t easy
~or the analys t to chec k for ~rrors (e.g., misspellings,incorrec t narrativ e descriptions , etc.).

c ~ • 
~

Dor’i mert at -ion wh in : is analy zable must he o rg an i z e d  in such a
way tha t an in~ orrra tion no’- exnlicitly stated in it mus t be
easily derive-i t hrr,iqh some procedure.

Since all UP T. s’-a’emen t -s are stored in a data—base , all data is
easily a ccesse~ and can h~ pres€n’~~d in the form of a TIR A
renort. ~n a- ’~ii’ion , ~ny new developmen ts in analyzing the
informa tion (e . i- ., ~ost/Fenefit Analysis , etc.) can he
incorForate l into the existing 119A package.

~~~~~ !a~~ of 
~i2flLic~tiQfl

Docu m entatio n whjc~ i s  ~asv ‘-i m o d i f y  m u s t  have sufficient
indexino facilities so that all. occurrences of a given item in
the documentation ‘na y be referenced if and when a change to the
Item is tegitirel .

~‘~~~F JI~~~~~~~S LA NG UA G E M A N U A L
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Recaus~ t h e  i n f o r m a t i o n  used i n  deriving URA reports is
contained wi t - hi nt the rJp~ da ta_base , any modification s to the
dat-a—base will he reflect ed in repotts produced after the
char.qc. ‘IR A offers several commands to modify the data- base.
An y renorts qenera t -ed after ‘-he modificati ons will be
np — t o — d a t e .

~~~ ~~~~ ~2~fl ~~~
~or the most- nart , the characteri stics of eood documentation can
h~ realized when the docume n tation is ge nerated by
computer—ai led r n e a n r . Preciseness , cons i s t ency , and  correctness
are all choc ked by the analyzer as new information is ad ded to
t h e  d a t a — b a s e  or d a t a  is m o d i f i e d  in j t~

URA can produce several hun’l r€ d diagnostic and error messages.

~ach is identifi ed by a n u m b e r . The complete  list is gi ve n in
t h e  “P se r  ~e ou i r e me r t s  A n a l y z e r  User ’s M a n u a l ”  in numer ica l
order to  f a c i l i t a t- ? c o r rec t i o n . Here t he  e r ror  messages are
analyze d in terms of how they contribute to good documen tation.

~.2. 1 Checks Pela t-el to Preciseness

~ co nsi der ab l e  p o r t i o n  of t h e  e r r o r  de tec tion  f ac i l i t i e s  in  the
m nalyzer are used t-0 check t h e  “preciseness” of new tIRL
stat-ements bein g acHed to  t h e  d a t a — b a s e . ( T h i s  is done  each
time I’~— ’T~L is ini ’-iated .) The Analyzer must check that the
sy n t a x  i s  corr .~ct  a n d  that the user—defined name s given in the
new statements are consisten t- with names already in the
d a t a — b a s e .  I f  e it h e r  of th e se conditions fail , an error
diagnost ic mu -~t- he oenerate~ by the Analyzer to inform the user
t h a t  t -he  i n f o rm a t i o n  to he stor ed  in the data—base was ambiguous
or i n c o n s i s ten t vi’ !’ t h e  i n f o r m a t i o n  a l r e ady  in t he  da ta—base .
‘~o am b ig u ou s or inconsist-ent information is stored in the
data—base.

a) Fyr t- ax ~r ror s

Er~ akinq any of the syntax rules of IRL will cause the
~n a ly 7 er  ‘o generate one cr more ~rror diagnostics.!vpica l syntax errors are :

— use o~ i l le g a l  cha r a ct e r s .

— misspelling of U~ A re ser ved words.

— omission of scmi— colon to terminate line.

‘!at’le ~.1 presents a complete list of diagnostics produced
when a syntax error is enccur .tered .

h) Incorrect- ~Tse of Names

D A ~~” U $ F V  Qn E !E!” T S L A N G U T t G~ M A N U A L
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It -  is v e ry  im p o r t a n t  t h a t  once a n a m e  is de f i n e d  a n d  has an
associat~~4 name tyne along wi th it (e.g., PR OCESS or SET),
the na’iu~ can only be used in the context in which it was
defIned , Therefore, a nam e defined to h~ a PROCESS cannot
al ec ho u s e d  o d e f i n e  a G R O U P  of d a t a .  L ik e wi s e , o n l y
those relationship s snecified by the “User i~equire~en tstan quiaqe , Lar.~iuaqe Reference Manual ” can he used tø relate
t-0 ohlec’s. ~or exampl e, a U S E S  relationship between two
r R e c  names is no4 allowed and any attempt to specify
this would cause ~he Analyzer to generate the diagnostic :

~!UcT ~ E ~LE~’~ N T , GPOI T P , I N P U T , ENT I TY 3R SET

Table .‘ presents a complete list of the errors that  can
be er .counterel whe n incorrec t-l y using names.

~.2.2 £~~ 2~~ ~~~~~~~~~ ~ith i~.t2j~1
A s ‘TPL statements are being added to the data—base , the Analyzer
also checks th a t t h e  new relationships being specified are
c on s i st e n t  w i t h  th e  i n f o rm a t i o n  a l r ea d y  in t h e  da ta -base . I n
the previous section , the Analy zer was shown to chec k that once
a nam e was defined to he a giver name type , it could not be used
it a con flic ting context ( i . e ., as a different name type). The
Analy zer must also check that the re lationsh ips specifie d for a
given name r io not conflict. For example , if an ENTITY was
defined to have a :APDIN~ LITY of 1”~, it would be illogi cal to
also say tha t its CAFCINALITY is ~C. The  Analyzer will detect
these types 0 F inconsistencies . ~he Consistency Error Messages
are list en in Table ~~~~~~ Table ~.4 present-s the various
inconsistencies d et ec t e d  by t he  A n a l y z e r  according to name type
anti relation shins within the system desc r ip t ion.

~ T1~~~~~e ~~~~~~~~~~~~~ LAN G UA G E M A N U A L  
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r r r or

~ i1~ 2~~~12

2 N L ~~ N~’”~ TOO LONG
N L E y  “~ ) F ’  N C’! ~°~I N D  P E F O R E  E N D— O F — F I L E
IN!~R S  ‘~F R C R 1P FN IN ~ I~A”~ HAS ! FOR —

N L ~~ ~‘Nt ~~O?~~PTL Z TN M ’ t D L E  OF C O M M E N T
7 SCAN ITLrGAL CHA RA CTER — IGNORED

RFDU C~’ N C A P r .L I C A B L E  PROt Y 1CT IO N — S Y N T A X  ERROR — START
SK I P P I N G

11 F~ AC K II. T.FGAL S~~~R OL P A I R  — SYNTA X ERROR — START
S K I P P I N G

1’~ CO!~~N T E N D — O F — F I L ~’ IN CC~I M ? N T  ENTR Y
P W L T S T  SF CN IS O N L Y  L E G A L  TYPE IN D E F I N E  S ECTION WHICH

CA N  SF MA INTAI NE r
11t4 VL’ S~’ “ N L Y  S I N G L E  V A L U F  OR PANGE ALLOWED — IG N O R E D

fl’r t~~ r S V A L ” E ~ O NLY LFC~Ai FOR E L E M E N T , SY S P A R ,
OF A !TRI RUTE—VALIJ E

CU ’CA P ’ iN C H =  ?~OT A L L OW FC IN THIS  I M P L E M E N T A T r O N
2’~1 °LT~ T ~~~~ NO” P A R T  C~ ~E A D F P
225 P W L I S T  C7uNN O~ }~A V? K EY WO R D  FOP K E Y W O R D
22~ P WL ~.~~ ’ CA~~ ’O” H A V E  S E C U R I T Y  FOR SE C U R I T Y
721 P’4 L~~~T ~ A N  NC T T~1 VE SO U R C E  !OR SOU RCE
2’l RWL T ST SY~ CNY~~ ONLY A PPLIED TO FIRST NAME
2~~2 A D?LF’~ A~ P L I ~ S STATEMENT ILLEGAL WITH THIS NA M E TY PE

T~ T-FGAI. S T A ” E ~~E N T IN THIS S!C1110N

Table 5.1
U RL Syntax Error Messages

~~~~~~ ~ r’ ev m r Q i vE~ ’~~ L A N G I J A G F ’  M A N U A L

~
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‘rr o  r

9~~A D I”V A L I  HEA D E P S”~A T E M E N T  — S T A T E M E N T S
W L L  BE I ’~N C S E D

c~ “WTIS ~ ! 1”  R~ SU3SE T~~IN G—CPI1’FRION NAME
1(~1 ~IL~~ST ’ ~~~~ AL~ F~-D Y USEr IN DIF~EP!NT CONTEXT —

1’~2 ‘~‘LT~~T 2  ~~~~~~~~~~ ~tF~~A D Y  U S E D  IN D I F F E R E N T  CONTEXT
CL~~~A ~~~~~~~~~ P l O T A T . L O W E D  IN THIS I M ~’L E M E N T A T I O N
b7LIST NA~~F PPF V DUSLY U SED D I F F E R E N T L Y — I G N O R E D
DE~~N N~~’r A L~~E A D Y  U S E D  IN DIFFER E NT CONTEXT

21’ S’~~YN C~ N~~OT R E M A D E  SY N O N Y M  — D I F F E R E N T  TYPE S
2~~ C ’I KCON S A C K  O V E R F L O W  W H I L E  W A L K I N G  CONSISTS S T R U C T U R E

r ’r ’Nv ~~ NO N A M ES IN D A T A FA SE
211 O”9EP5 rA~~E ‘~!JSm R~ ENTITY NAME
21~ C~ ”EP~ NAM ~ MUST BE E N T I T Y  N A M E  B E F O R E  VIA
217 flT~~~p 5 N A ! E  M’ T ST B E  E F L A T I O N  A F T E R  VI A
21° cLs~~eA  PTL ~~~~ N O T  ALLOWED IN THIS IMPLEMENTATIO N
2~ u ~~~~~ NA Y~ ALF EA DY USED IN DIFFERENT CONT EXT
235 OP~~T O~T NAM’~ ALFEPT )Y U S E D  IN DI F F E R E N T  C O N T E X T

OPTION NA~~F LIST ~‘O) LONG — REST IGNORED
AP~ T , r~ KEYWORD CANNOT APPLY TO KEYWOP:)
A P P L F  ! A:L R o x C A N  O N L Y  A P P L Y  I C  PD
A !)PI E S .STC~ T P I T V  C A N N O T  A P P L Y  TO SEC ’JP!TY
APP LE - c  ~~ 9 F Ct ’  C A N N O T  AP P L Y  TO SO ’JRC F

2L4e AP~ T E S  :-:~~~o CANNOT APP LY ~ c MEMO
757 ~OR~~~L ~R~1E 

NOT ~N T)A ’ !A B A S E  —

ILL! ~~~~~ N TP ’~F N T  E C T I O N

Thhle ~.2
!J~~L N a m e  E r r o r  Messages

~~~~~ ‘‘  ‘ ‘I?!P PSO’P~5~!EN’IS L A N G U A G E  T M A N U A L

I
_ _ _ _ _ _ __ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- —
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~‘r ror

‘2 PULlS? SA~!T A T T R I B U T E  A L R E A D Y  GIV E N WITH D I F F E R E N T
A TTF!P 11”’F VAL UE

OT~~ P S C A R r I N A L I T Y  A L R E A D Y  GIVEN AS SYSPAP
O T H E R S  C~~~D I N A L I ~ Y A L R E A D Y  l IVEN AS D I F F E R E N T  V A L U E
AP?L~~S SF ONT) MAILT~OX FOP PD ILLEGAL
RULIST ALP FAPY PART OF SOMETHING ELSE

62 ~ W L!ST S F T C N D  PP PO B ~H I S  N A M E  ILLEGAL
P U L I S T  A L F~~A DY PA~Y’ OF S O M E T H I N G  7LS!
VLI ST MI N NOT LE SS T H A N  M A X  — IGNORED

117 C”~~~~S PI~~~ E F T N  V A L ’J~ S A L R E A D Y  G I V E N
S Y N  ALP F A D Y  SY N - ~ N Y M  F C R  S O M E T H I N G  ELSE

? 12 O” ! T~F~ ~~ L A T :O N  A L R E A D Y  !YIS~~S BETW E EN TWO OTH ER
~‘NTITIE S

r~T’j r~~ c CAN PaV~ ONLY ~N F CA R D I N A L I T Y
oT~ ER ~ CON ~T !C T I V I T Y  A L R E A D Y  G I V E N  FOR THIS R~~~ATZO N

21~ v w T , I ? 2  A L~~E A T Y  ~~ U T % I N~ ~I TH D I F F E R E N T  SYSTEM

OT~1E~~S r~~~A T I O N  A L P E ~~DY EX I S T S  B E T W E ! N  D I F F E R E N T

PWLIST C~~ NECTION ALP !A’)Y EXIST WITH DIFFERENT VAL UE
op ‘ l A M E

T a b l e  5 . 3
TIF L Consistency Error Messages

¶‘A~~ I ‘
~~~~!~~ PF QU I R E M ~ N ’IS LANGUAGE MANUAL
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C O N S I S T F N C Y  E R R O R S

c v~~- °m Sy s l e m  r a ta  D ata
I~ w S tr~c~ ure 5’ ructure Derjvati on

INPU T ~ 1, ’53

ENT I Y  212 , 218

2’ 2, 218

~1,61

2l~~ 2O~ 9O ,2O~
v s t c~n~ 4 ySt Pm Pro ject

‘ y n~~~ic~ Prooerties Management

62

21~ ‘52

‘52

62
2 1 3 , 21~

~N T T TY .43 , U L ~ ‘52
21 3,2’~4

~~LftTTO!? ~4 7 , 144 62
2 1 3 , 2 1 14

r,p ’v’ p 7 1 5 62

‘52

• 62

TV~~ ”VAL 21~ 62 I -

~~~~~~~ 62

‘52

CONDITIO N 52

C O N D I T I O N ~ 2

I ~‘!~~R FEQUI !!M!N’T LANGUAGE MANU A L

I- - - -•— -~~~~~~~- - -- . - - ---- - - - — -~~-~~ - -~~- - - - -“~- .- ---•--—------ —~~~~~- - -
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O T H E R  2~~~ 22 , 2’) c 60 ,62 ,205

T A 3 L E  C 4

1 t ’sr~ ~~~~~~~~~~~~~ L*N GtJAG~’ MAN UAL
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•~ ~~~~~~~~~~~~ ~~~ ~2~2 1 L ~~~ ~~~~~~ ~~~~~ ~ t ~x

~t scme p o i n t  in  t i m e  in  the developmen t of the problem

~~~‘~ mer t , the Ara lyst ma y w int to check its state of
con sistency a n ~~/or co~ pleteiess. The Analyst c~ n perfor m these
ch’~cks t’v inspec

t ion of vari ou s re çorts available from the
Ana~~vzer . T1’is technittue is possille because all information
sp~ c i f i ed in th~ da~~a —h a s e  can he presente’l via one or more
r~~oo rt s .  Since the Analy !er has checked all inputs to the
da t a — ~~ase  for syntax ani consistency errors, the problem
st3+~~men+ orcc~nte~ is a l wi v s  i n  a correct  s t a te . :t is the
rolc~ cf ~he A n a l y s t  to d et e r m i n e  whe the r  j t  is t o t a l l y
“Con sistent ” or “co~~p lete .”
T ib le  5

.~~~ nres ’~n t s  ~ s u m m a r y  of all consistency and comp leteness
check s ~o he c ar r ie l  out  t~y ~ he Analyst ..

3h 1e ~ .6  pre sen - ’ s ~ su m m a r y  of t h e  b e n e f i t s  of p a r t i c ul a r  U R A
r en o r t s  in i d en t i f v ir q  i n c o nsi st e n c i e s  a n d  incompleteness in the
orohiEm s$.atpm~ n t .

PA ~ I ~~~~~~~~~ ~ EO’T I~~E N E N ’ I S L A N G U A G E  M A N U A L

- - t
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I) SYSTEM PLOW
a) A l l  I N  P~~~CE S  should GENERAT E some INPUT , PFCFIV E

som’~ O T ? T P r T T , or ho PFSPONSIRLE for some SFT.
h) All INPTT~’S nhoulri h~ GFNE1~ATEfl by at least one

I ‘~T~~ ~‘AC ~~.
C) A- l i. NPUT S should he RECEIVED by at least one

Al l .  O Tr I ’P TYTS s h o u l d  be G E N E R A T E D  by at least  one

A l l  C~U~ P~~~S shou ld  be R E C E I V E D by at least  one
I N ~~rP FAC ~’ .

‘ I )  SY 5T~’M S T R u C T U R E
a) Al l P 3 C % T~~SS!S without SCBPASTS should have

1,) ~~~~ •ij’h SP~~SECS sh o u l d  have  S !T R S E T T I N G _ C R I T ER IA .
C) ~ ll  INP P’ 5 w i t h o u t  ~ t 1BPA 9T S s h o u ld  he b roken  down via

t h ø  C I N 3 I S T S  s t a t e me n t .
1) A l l  OTrP 1T S w i t h o u t  S TJ B PART ~ s h o u ld  be broken down

v i~ ~ he T O N S I S T E  s t a t em e n t .

l I Z ) D A T A  ~TE~r~~’1~ E
a) A ll ~M~~’Tr s h ou l d  he av a i l a ~~la f r o m  an I N P U T or

f r o m  i !~N T T T Y , or ~ E B I V E D  by som e PROCES S .
A l l  ~~~‘5 s ho ul d  C O N S I S T  of N P T J T S , OU CPTI T S or

c) All ENT ~~~ TE S s h o u ld  te Ir o k en  dow n via t he  CDNS I ST S
s t~~~~~~r~r ’
A ll T’IPU~” S should be broken down via ‘he CONSISTS
s-~a’~~men~ if there are no S U B P A R T S .

e) Al l J ” T ~~~~ S should b€ broken down via the CON SISTS
sta *ell ent if there are no St1RPARTS,

t) Al l ESLATION S should have a BITWEEN statement .
q) A l l  ~son~ s sh o u l d  be composed of EL E MENTS .

• T a b l e  5 .5a
5u~ marv of Corn p)’~teness Checks to be made by Analy st

I r C ~~~) r FQT~~~~~~~~~~~~~’I5 L A N G U A G E  M A N U A L

- — - -~~~~~~~~~~~~~~~~~ --.—~~~~~~~ -- - - - - -
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lv) rA-.~ A ‘~~~ IV~ T (;- ”
a) A l l  ~ L~~~r N T c  s h o u ld  h° U S E D , U P D A T E D  a n d / o r  D E R I V E D

by  a t l c a st  one P R O C E S S .
A l l  ~ R~ C S S ~~ sh o u l d  a cqu i r e  i n f o r m a t i o n  by
PE C~~~ I’7 I~~’C , U S I N G  or U P D A T I N G .

C) Al l ~~RO~~~ SS~~~ should produce in format ion by
GFN1’~ ATIN O., DVPIV ING , or TIPDATING.

ri) A l l  5~’TS shou ld  b e U SED , U P D A T F D  or D E R I V E D  by  at
l east or.~ P R O C E S S .
A l l  ~ should have a DER VA TION statement,

f) A l l ~N ’I’I~S should he USE!’, UPDATED or DERIVED.
g) A l l  ~T R!’~ENT S within an I N P U T  should he USED.
h) A l l  ~ L~~M F N T S  w i t h i n  an O U T P U T  s h o u l d  he D E R I V E D .
i) A ll ?L~

M
~ NT S wi ’~ in  an !NT I TY shou ld  he U S E D , U P D A T E D

or ‘~?‘TV~~D.
1) A l l  F P L A T I O N S  s h o u l d  be ~ A I N T A I N E D  by at leas t one

~~ocr ~s.
¼ ) A l l  F~~l A T I r~~3 should have a DERIVATION state~ ent.

v~ SYSTP~ ~~:~~
- A~’P voL~1~~

a) All ‘E VENTS should have a HAPPENS statement.
A l l  ~~OCE SS!’S should havC a HAPPENS statement .

C) A l l  S~’~ S s h o u l d  h a v e  a C A B D I N A L I T Y  s t a t em e n t .
~ ll  ~~~~ s h o u l d  h a v e  a V O L A T I L I T Y — S E T  s ta t e men t .
A l l  c~ sh ou l d  h a v e  a V C t A T I L I P Y — r ~EM B ER s ta t em en t. .
A l l  ~ N Tl I l E~ s hou l d  h a v e  a C A ? D I N A L T T Y  s t a t e m e n t .

q) All ~‘~~~‘ T T F c  shoul d h a v e  a H A P P EN S st a temen t .
h) A l l  I N ~~ T T S  should have a HAPDENS statement.
1) A l l  O T T P U T S  should have a HAPPENS statement.
1) A l l  ~ !T~~ ’TO!’ S s h o u l d  h a v e  a C A P U I N A L I T Y  s ta t e m e n t .

A l l  ~~~L A T T O N S s h o u l d  h a v e  a C C N N E C T I V I T Y  s tat e m e n t .

Vt) 5YS~~~. DY~A MI~~C
a)  Ta ch  E V N  sh o u l d  h e assoc ia te d w ith a t least one

~ C J D I ~ ’l’ ~~ or ~~~~~~~~~
‘ac h  C C N O I T ! ON  sh o u l d  he assoc ia ted  w i t h  a t  lea st one
!V~

NT or rpnc v’ss.
c) Each cr-ND’~Tlr’: s h ou l d  h a v e  a T R U E  W H I L E  or FA LSE

14H ?I.~’ s’a 4em~ n’ .

V T T )  SYdT~ M ‘‘~‘!‘TI~~S
a)  A l l KEyw~~PrS , A T r ~:BOTF S, SO U P C ~~3 , S!CtJP TI!S and

TPACE~~k’~ Y! shoul d A PRLY to 3ome other URL nam es.

V!~ I) P~~cj ~~T~~ T M & N A -~~~~~P N~
a)  A l l  P3ODL —~~~F IN r’S sh o u l d h a v e  a ~A ILROX.A l l  ~~~~~~~~~~~~ r r ~~J r p 5  should he Z~~SPONSIBLE for thed -~~r r i p ~~j o n  if a t  l ea s t  one U R L  ob jec t s .

“ ahl 5 • 5a (con4 inn ad)

‘ 1;5~~~~ P ~~SM~ N’TS LANGUAG E ~1ANUA L
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An alyzer Coiima !lls C o m p let en e s s  Check s

~~~~~P tBU1E I N r O ~ N A T T O N  ~~ PC PT V I T a
coNS Is’~F CO~ pA~~ so’~ “A ”PIX IXIc , Ilid , ITIe, IIIg
COP’T!NT~ REPO~~ IX I c , h I d , IlIe, l u g
DAT A PROC!~S ~EPO~ ” Ic , Id; IVa , IVb , IVc , IVd , IVf
PO~~M A ’~T FD P R O B L E M  A~~~M E N T :a—Ie ;  I l a— I l d ;  l i l a —l u g;

IVa— I Vf ,
lvi , IVI ; Va’-Vk; VIa—V I~ ; vIlibFP~’Q U!NCY ~EPO~~ Va , Vb , Vh , Vi

N A (~T~ V i l l a , Vi l Ib
Ia , lb , Ic , II , Xe;  l Ib , TIC ,

lId
P~

iC_
~Ss TNPTr /OTT TpTI IVt’, !Vc

PU~’CHFD CO~1M !N” ~‘N!F’IE5 IVe , I V j ,  Vi , ye , Vg

T a h l€  5 . 5h
~~~~ R~ ports th -a~ m a y  be used  by V i su a l l y  Check

for Co~p]eteriess of t h e  Prob l em S t a t e m e n t

‘
~
‘ 

~ !ER ~~~~T I ? r~FN’r S L A N G U A G P .  P!ANUAL
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pg~ Renort Complateness Checks

N~~’S~~ C PA’I3 (~ AU ~~‘PU ~ S, O TJTP TI T S, ENTITIES and GROUPS
rx ~re broken down to ELPMENTS at the lowest

level .
— All . necessary ELEMENTS are def ined in the

data structure for a particular INPUT,
C”JTP!YT or r N r r r Y .

r’)NSIS”~ ~~~~~~~ — A l l  G R OU PS and ELE~1ENTS belong t3 higher
level data structures .

— A l l  S 1~TS broken into IN PUTS, or OUTPUTS
or ENTITIES’

C~ N”!NTS ~~PO R — A l l  I N P U TS , CUTPUTS , ENTITIES and GROUPS
are bro ken down to !LENENTS at the lowest
l~~vel.

— All SETS broken into INPUTS, or OUTPUTS
~‘N T I T IE S

fl~~~’E PP OC~~~S R E P O R T  — A ll IN PUTS RECFIVPD by some PROCESS’
— All INPUTS USED by som e PROCESS’
— Al l  O U T P UTS G FN~ PATED by some PROCESS ’
— All O TITPUTS CERIVED by some PROCESS’
- A l l  E ’~TI T ~~F S and SETS DER IVED by some

PROCESS ~
— A ll ENTITIES and SETS DERIVED and USED by

none  PP C CF SS 1
— ‘11 E ’~T I T I E S  and  SETS are UPDATED and

riS~ r by sotn~ ~~OCESS1
— A l l  ~ PO T 1P S an d  EL E!~!’JTS are DERIVED or

1JPD~ TF’) or USED by some PROCESS’
— A l l  ~~ () CE SSE S 115! da ta  and  D E R I V E  or

T!pj ~~~ ’~~ data’
— All PP1C~ SSPS which DE~ IVF data i lso US!

la ta1
— A ll PP r ) CF~~S~~5 which TJPDAT? data 3lso USE

Ia ta
— 

~l1 P P ) C ~~SSE5 in t er ar ~t w i t h  la ta  in some
wa Vt

c! ’ I (’~1 A P y  P (~~~ — A l l  n a m e s  sh o u l d  hav~ a n a r r a t i v e
D F ? C P I~~T I ON and
P!SP SIBLr_ PPr BLEP!_OEFINER

~~N’~!~’T~~R ~ N~~~R —  — ‘~€ ‘erninqs which !N ”ITIES hav e and
MA ~~~(1!’ ~‘~ PO~~ do n,t hive ID~N’rIFIERS

FO~’:A~T!n P~~~~~~”1 — Tl~~~ ic~scription of each name can be
checked against all possible statements
for th i t name.

‘ ‘o,puter.ai1s~ analysis

‘ “~~!R ~~‘OU I PEMEr! S L A N G ~7 AGE MA NUAL
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~~wu~~ cy ‘~zPoF r  — All I N P U T S , CUPTPUTS , P R O CE SSE S ~ nd
~ V !WTS s h o u ld  have  a HAPPEN S statemen t

KWIC I~’1~ ’X

Nivir ~~w 
— ~1l names of i r)articular type (e.g.,

PFflC~ ’~S) hav’~ bQen ~1efjned for a
partic~ilar nrohlem statement

‘~
‘
~~~

“
~~~ L!Sr — Nam~~ which hav~ synonyms in the real

worl d should hive them in the pr 3 bl el
s’ at em en $~

(g iv~n in able 2.lhl
— Ui nan€s should he involved in structure

and/or informa tion flow of the problem
st .~t t e m e n t 1

I i”’ ~~~~~~ 
— ‘11 A~~T !~~T T ’~~S have VA LUCS
— !k ll n a m ~~~ t~~ve appropriat e

k~~~~ r R T y ~~~~/A’r~~nI~~uT! VALU ES assigned to
t h e m

)C~~55 :‘r’T3~~/ — T~i1 P?DcF~~ interact with data
ir some m a n n e r

— All DPoC~ S~’E5 US~ or ~~CEI V E in f o r m a t ion ’
— Ui P~~)C~ 5S~ S ~‘,!NER~T~’, DERIVE or UPDATEin formation ’
— All P!V)CES5~!S hav e DESCPIP~’ION and

PF(~CrD1JF E statements

Tabl e 5.2

e;r_ T ?1!PP PEQU~~ F~ ENTS LANGU~’ E  P~ANVJAL

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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r-~~ ~~~ ort Cons i s tency  C hecks

N~~I5~ 5 C’~~PkPISO~’ — Si m i l ar i t i e s  in da t a  structures Df INPUTS
— OUTPU~~ and !NTITIE S can he ra tiona lized

for a oar’~icular problem statement.

CONSTSI’:’S ~~~~~~~ — ne termines whether or not the use of the
CONSIS’r~ statement in describing
structure is consisteni .

T~ NT~ ~~~~~~ — Oe~ermines whther or not the use of the
CONSISTS statc’ment in describing
structures is consistent ,

~~ T1~ pPOC~~S p~ 9” — termi’es whether or not the use of

~ECEIV1!E and ~EN~ PATE~ statements in
d~~scrihing ‘he system flow aspect of the
syst~~m is consistent .

— Determines whether or not the use of
q
~~ S, ‘IPDAT!S and DEPIVES statement in
4escrihinq t he  data derivation aspect of
the systEm jS consistent.

fl:z~”TcN~ ’Y ~~~!“)9T — Synony m s and descrintions should appl y t~
each nim ~ accurately

r~~~ r ’r I~~:!R I U ~~°R—  — !)e~erm ine5 whether or not the
‘~7~TI~ r R~ °O” ‘~~f C  of I r~ N ’rI!:~ Bs is consistent  thro ugh

t h e  p r o b l e m  s t a t e m e n t .

Fn~~. A r r r  ~~ r n ’~~~ — D e t e r m i n e  w h e t h e r  the complete
P SL de .sc r ip t i ’~n is ac cu r a t e  for  a
par t i c u l a r  nam e  ( e . g. ,  che ck t hat the
f l~’SC P T:O!~ matches what is qiven by
other PSL s4atements)

“~ OU!NCY P — ‘)E’ t.~ r m i n e .c ~hether or not the manner in
which frcqucncies (HA~’PEN S statement) are
a ssi~~r.~~d is consist~nt .

~w ”r  !Nnp( — Det~ r mj n ~ s whethe r or not conventions
use in ass ign inq  names  is consistent

~~~~~~~~~~ — D e t e r m i n e s  wh A ’hor or not n a m i n g  is
consi s ten t

— Oc~t e r m i n e s  wh~ ’her or not nam e ty pes have
bøer~ assiqned correctly.

~~~~~~~~~~ i is~ — T~eterrnin~ s whether or not, nam ing is
consi s tent

— De t e r m i n e s  wh e ’her or not n ame ty pes have
been assiqneii correctly

— De’~ rm ines whether or not SYNONYM S have
been assign~ d correctly

~~~~ t U~~!P t!Q17~~~E~~~N~ S LAN GUA ’~~ M A N U A L
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— ~e t e r mj n ~~s whethe r or not the nai e the
P TCT qP ~ is qenerated for relates to the
st ructure and information flow aspects of
t h e  problem statement correctly

— Determine whether cr not the conv entions
of assi~ nirg ATTRIBuTES js consit .ient

PR’)C ’~SS fl~’pq’~/ — Uetermjnc whether or not the

~ t TT pc J’ — ma nn er in which PROCESSES are described
is consistent

Table 5.2 (can’t)

I
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