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F0~~W0RD

‘iser R eou ir em ~ n t s  L a n g u a g e  ( T JBL) is a l a n g u a g e  fo r  describi ng in
T n f c rm a t i o n  Processing System (IP S) ~ A Problem S t a t em e n t  (PS)
in URL can h e us~ d t o  descr ibe t)’e “ present ” system or to s ta te
ri~c, ,iir em e n t s  t h a t  a “pro posed” t a rge t  system is to tul.t ill.
T hsc r ih in g  th e  “ pr .~sen t ”  sys tem is he lpfu l  in f i n d i n g  whe re
r e d u n d a n t  i n f o r m a t i o n  ex is ts, s t andard iz ing  procedures, etc.,
and  a lso  f o r m s  the hasis for  des ign ing  “proposed” sys tems . In
~~sc ri~~inq a “p roposed ” sys t em , the Problem S t a t e m e n t  can be
con sidere i  as t h e  sp e c i f i c a t i o n s  fo r  t h e  succeed ing s tages in
t h e  syst ~ m li fe cyc le , j •~~•,  in the  physica l design and
c o n s t r u c t i o n  oh ases .

R e q u i r em e n t s  f o r  propose d i n f o r m a tion processing system s are
u su a l l y  described in  t~ e Logica l  System ~esign phase so met imes
ca l lcd  the “f e~~c ih i l it y  s t u d y. ” The end resul t  of t he  logica l
sys tem desiqn process is a descr ipt ion of a propose d system a ni
a b e n e f i t / c ost a na l y s i s  of the  va lue  of b u i l d i ng  i t .  !he
process i t se l f  may he accomplished in many  d i f f e r e n t ways  but
t h e  p a r t i c u l a r  me thod  chosen does not a f f ec t  the f o r m  of the
f i n a l  r e s u l t . What  cons t i tu tes  a sa t i s fac tory  descr ip t ion  of
t h e  pro posed sy s tem is not a f f e c t e d  by whe the r  the  process is
ca r r i ed  out Tn~’mnu a l l y or w i t h  c o m p u t e r  aids (except  for  t h e  fact
t h a t  t h e  c o m n ut er - aj d e d  met hod can resu lt in  the  descrint ion
i t se l f  bein g s tore]  in a c o m p u t e r — a i d e d  processable f o r m )

The puruose of the  m a n u a l  is to descr ibe how tJ RL m ay  be used to
de scr ibe  syst e~’*s. Tt may be used as an i n t roduc t ion  to the use
of ~!RL and is also used as a t e x t  in U R L  courses.  It conta ins
t h e  complet e sy n t a x  and semant ics  of LJR L as wel l as pro viding
qu i de l i nes  on h o w  these  are in t ended  to be used . A mor e p recis e
s t a t e m e n t  of TYR L is given i n  the  User Requ i r emen t s  Lang uage ,
La n q u a q e  R e f e r e nce ~ anu a l , Par t  I I .  Additional informa tion in
t h e  use of TJR A g i ver  in the User  Requi rements  A n a l y z e r  User ’s
!!an ual .
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1 . TN!0R!~A T I ON PRD CE~ SING SYS TFP~ DE SCR I PTION

Infcrmation Processinq ~yste’ns of all types exist in
organizations today. They serve to store, retriev2 , manipulate
or organize information in some manner to meet a partic ular
organization ’s nee~ s. For this rea son , the design and operation
of one of these systems are oarticular to a given organ ization .
To conform with the changing environmen t, an organization must
develop new systems , modify ~xis+ lug systems and terminate
obsole te  ones .  T h i s  can r e q u i r e  a m a j o r  e f f o r t  of the
o r g a n iz a t i o n  to d e s i g n  sy s t ems  a n d  m a i n t a i n  d o c u m e n t a t i on of a
system once it is o p e r a t i o n al .

1. 1 I n t r odu c t i o n

1 .1.1 S~~~e~~ Life~~~~~~

kn i n f o r m a t i o n  processing s y s t e m  has a l i fe  cycle wh ic h  begins
with the initial con ception of need of the system , proc eeds
through determination of requirements for the system , (logical
system design), physical system design , detailed design and
c o n s t r u c t i o n , o p e r a t i o n , m o d i f i c a t i o n  and  m a i n t e n a n c e  a n d
f i n a l l y ,  t e r m i n a t i on  of sys tem opera t ion .

1. 1.2  Doc u m e n t a t i o n

At each step of the life cycle , some form of documentat ion is
ne~ 4e4 by t h e  o r g a n i z a t i o n . The d o c u m e n t a t i o n  consists of a
comple t e  a n d  comprehens ive  descr ip t ion  of th e  proposee d (or
tarqet) system . In additio n , the o r g a n i z a t i o n  of wh ich  the
system is part must be at least partially described ; and the
Droject defining and designing the system must also be
described.

1 .1.2.1 Wha t has to be Documented

No matter what typ~ of system is to be designed or who is
designing it , there exist some features or components which are
common to all systems and that must , therefore, he incl uded it ~
its documentation. Toge ther , these common characterist ics can
he regarded as constituting a model of t~ e system. This model
is shown in Figure 1.

The basic purpose for constructing a system is to serve some
organization . Usually, a new system is required to solve some
“problem ” within the existing system.
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Pigure 1: The Problem

The task of the system builders is to accurately define the
prob lem so that a solution may be implemented. The problem ,
t h e r e f o r e , has t h r ee  basic co m ponents  or elements:

- An e n v i r o n m e n t  in which the problem occurs. Those parts of
• ~he organization which directly interface with the problem must

he included in the d~ scription .

- The  t a r g e t  s y s t e m  which  i s  be in g  described to resolve the
problem . The w o r d  “target ” connotes  a “ pro posed” r a the r  than an
e x i s t i n g  system . The  rela tion between the env i ronment  and the
t a rq e t  s y s t e m  is s h o w n  in F igu r e  1.

- The Pr lect a ssiined the ta sk of d e f i n i n g  the problem ,
idequat ely document ing the requirements , designing, construct ing
and i nst a l l in q  the system.

All cf ~~ element s must be documen ted in sufficien t de ta il to
m eet  t h e  needs of the organization . To accomplish this , the
ele m e n t s  m u s t  he  b roken  down to smaller components. These in
t u r n  ~iiust be broken down or subdivided into smaller ele ments.
~‘he elemen t s  a t  all levels are  called the  “syste i  description
~lements. ”

1 . 1 . 2 . 2  Purposes of Docu m en ta t i on

~h e descr ipt ion of the  problem th roughou t  the  l i f e  cycl e is
u su a l ly  r e f e r r e d  to  as “ documenta t ion .” Such ~ocmm ent at i o n  must
s~ r v e  a number  of d i f f e r e n t  purpo ses:

- The system builders must have a record of wha t  t hey  h a v e  done .

- The o r gan iz a t i o n s  with in the en vironment of which the system
is t o  serve mi1~~t have a description to assure themselve s that

P A C T  I ~‘SER 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

--



~~~~~~~~~~~~~~~~
• 

- . -

~~~~~~~~~ 

-—. -

IBM3fO/370/V S,’TSO URL USER’S NAN UAL 3

the prepared system will satisfy their needs.

- The managemen t of the  o r g a n i z a t i o n  t h a t  is p r o v i d i n g  t h e
resources must know what they are approv ing .

- The system buil ders who will contin ue the development ,
construction , operation and maintenance of the system must all
have documentation from which to carry out their tasks.

1.1.2.3 Forms of Documentation

To serve their needs , most organization s have developed standard
documentation procedures consisting of very general to very
specif ic  gu ide l ines  in prod uc ing  documenta t ion .  Some
org anizations use commercia l documentation packages or
documen ta t ion  t echn iques  in hopes of p roduc ing  more  com plete ,
corr€ct and con sistent docu men ta t ion .

It is s t a n d a r d — p rac t ice  to record the descr ip t ion  of the  systen
in f o r m a l  docum ents corresponding to various stages of the life
cycle known by such names as the system d e f i n i t i o n  repor t ,
sy s tem requ i remen t s  report , system design repor t , p r o g r a m m i n g
documen ta t ion , user ’s m a n u a l , etc .

These documents are normally in narrati ve form , supplemente d by
d ia grams , f l o w  char ts, lists, glossaries, cross referen ces, etc.

1 .1 .2. U ~~~~~~~~~~~~~~~ of ~~ m Docu!~~~~ ati~~~

Information Processing Syst ems are large and complex and
regardl ess of who produces the docu mentation or what graphical

• aids , such as flow charts are used , it will have sev eral
features that make the process of documentation d i f f e r e n t .

- Size. Comple t~ documentation of a system may consist of many
thousan d of pag-’és of charts , tables , code listings, user guides ,
prolect  p lans~, etc.

- Complex i t y .  Any piece of i n f o r m a tion about  some aspect of the
svs tem _ ør t h e  proj ec t  may be re la ted  to many  other piec es .

— Mult ip le  users w i t h  d i f f e rent  needs. Bach of the users of t h e
d o c u m e n t a t i o n , as noted above , need the documen ta t i on  of some
aspects of t h e  sys t em at di f f e r e n t leve ls of detai l .

- C h a n g e a b i l i t y .  The  d o c u m e n t a t i on mus t be c o n s t a n t l y  updated
as changes occur in the o rgan iza t ion  or in t he  sys tem.  A n y
cha n ge , because of the c o mp l ex i t y , can a f f e c t  t h e  documen ta t ion
in many places.

PART I USER REQU IREMENTS LANGUAGE MANUA L 
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1.1 .3 Process of  D o c u m e n t a t i o n

1 .1.3.1 Manual

Someone must hE? responsible fot this documentation. It is often
the task of the analyst to do this. In other cases, it may be a
t echn i ca l  w r i t e r  w h o  mus t  ob tain  the i n f o r m a t i o n  f rom other
sources (a n a l y s t s , m a n a g e m e n t , memos , etc.) in order to produce
the documentation of the system. The technical writer has the
disadvantage of not being directl y invo lved in the system
developmen t effort . The analyst has the advantage of being
directly involved with the system yet is sometimes too close to
it to presen t a complete d?scription . The doculentati3n is
usually produce d manually regardless of who is doing it.

1 .1.3.2 ~~~~~~~~~~~~~~ Do curnen ta t~~~n =
A computer-aided approach to system documentation can be an
imprcveme n t over the manua l methods by using the power of the
com puter t3 store large quantities of data and to manip ulate
complex relationships.

To take advantage of the potential benefits , a computer-aided
i~Iocumen tati~,n system should have the following characteristics:

a) A formal language flexible enough to describe any type of
i n f o r m a t i o n  processing system .

h) A t r a n s l a t o r  w h i c h  t akes  the fo rmal  l anguage  statem en ts as
i n p u t  and  store.s it in som e processable for m in the co. pu ter
( i .e . ,  on disk or t ape ) .

C) A da ta -base  in w h i c h  t h e  i n f o rm a t i o n  i n t e rp re t ed  f ro .  the
l a n g u ag e  s t a t e m e n t s  is stored .

4) A report generator which allows information in the data—bas e
to l~e retrieved , analyzed and formatted as reports.

• e) An u p d a t e  facility which allows information in the data—bas e
to he added to, modified , or deleted. Before any informa tion in
t he  d a t a — b a s e  is updated , checks must be made for consistency
and correctness so th at accurac y of the informa tion in the
d a t a — b a se is m a i n t a i n e d .

The advantages of using such a computer—aided technique versus a
manual method a re:

a) Though i n f o r m a t i o n  is interrelated with other infor ma tion,
there is only one occurrence of each piece of information in the
lata—hase . If this piece of information is modified , the
contents of the data—base are modified to reflect the cha nge.

P A R T  I USER REQUIREMENTS LANGUAGE MANUA L
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b) The Lan guage has a f i n i t 4  n u m b e r  of s t a tem e n t s  wh ic h m ay be
sD e cj fj e d  a n d  syntax and semantic rules for each of the s~s t a t e m e n t s.  This  a l l o w s  p e r s o n s  d o c u m e n s - i n q  ~y s t~ ms  to 1iv~n r ecj se  d e s c r ip t i o n s  w h i c h  a re  m u c h  les ; ~ u h j e c * ~o
misinterpret ation.

C) O nce t h e  d at a - b a s e  has  been modifie~~, all r’~ports generated
using it are up—to-date.

• ‘1) The reports generated are designed to view the system (as
described in the data—base) at  v a r i o u s  a n g l e s .  One p a r t i c u l a r
report may rres ent hiGh level structural informa~ ion , another
may present the manner in which low level lata is m anip ulate ] in
t h e  system , and still others may presen t lis ts of names ,
d i c t i o n a r i e s, et c .

e) Som e reports may presen t results of comolex analysi .~ ba sr~~
on the contents of the data—base. Analysis may consist of
checks  for comple t enes s  or cons i s t ency  in t h e  s y s t e m  d e s c r i p t i o n
at any point in tine.

1.1.~~.3 URL~~~ A

URL is a computer-processable language designed primarily t o
describe a target system durinq its for mativ~ stage (i.e.,
during the determination of reguirements phase in t h— ~ systemlife cycle) . I t  also contains facilities for describin ’i those
parts of the organization interfacing with the system ~nd thosecarts of the project which are relevant to the description of
the  target  sy st e m .  The URL de s c r ip t i o n  of a system consists of
a combination of formal statements (allowed by the l a ngu a g e )
suop lem ented by n a r r a t i v e  de s c r i p t i o n s .

The User R e q u i r e m e n t s  A n a l y z e r  ( U S A )  is a softwaro pack ige which
processes the URL statements and acts as an interface between
the  problem def iners and  the  i n f o r m a t i o n  s tored as the  ‘J RL

• description .

• O r g a n iz a t i o n s  u s u a l l y  re qu i re t h a t  the  d o c u m e n t a t i o n  of a
proposed system include a “system requirement report. ” This
document contains a detailed description of the target system ,
i n f o r m a t i o n  a bo ut  t h e  m a n n e r  in  w h i c h  t h e  s y s t e m  i n t e r f aces wit h
t h e  organiz a t ion , and some description of the project designing
the system incli.iding estimates of costs , resources reqa ired and
comolet ion time , etc. URL is designed to s ta te  the typ e of
informa tion which appears in the system requirement repor ’ and
when a problem is comp letely described , essentially all the
informa tion for the system requirement report is contained in
t he  US A da t a — b a s e .

I • 1 . q Ln~~2~~~~~2~ ~2 II~L - ~ !2~~~~I ~x a  ~~~~~~~i2a ~~~~~~~
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The descr ip t ion  of a system involves describing “objects,” the
“ p r ope r ties” of these  ob jects , and the “relationships” amon g the
o b j ects.

Tn Section 1.1.2 these “objects” were referred to as “system
descri ption elements ” representing some physica l or conceptual
t h i n g  in  t h e  t a rge t  sys tem.  E x a m p les of “objects” are “logical
collection s” of data , the “processes” which define how the data
is de r ived , et c .  Each “ object”  def ined in t he  t a rge t  system
must be assigned a unique name and classified by the “type” of
object which it is. URL , for exa m ple, allows approximately 30
different types of “objects .”

“Properties ” of an “object” consist of statements describing
that “object .”

“R elationshins,” on the other hand , describe connection s among
“oblec ts.” To say that object A uses objects 8 and C specifies
“relationships ” among these objects. There are approxi ma tely 75
-ui~~fe r en t  “ r e l a t i o n s h i p s” that may be used in URL.

A n exa m ple of a description of a (very simple) system is given
in Section 1.2. A full description of the types of “ob jects”
that may he def ined in URL , their purpo ses and usages, is given
in Section 1.3. The “relationships ” allowe d in (1St are g iven in
~ection 1.4 along with information on how these relationshi ps
relate to the overall system description and special
considerations involve d when using them .

• 1.2 Fxa~~~ e

T h i s  section i l l u s t r a t e s  the fundamental concepts of ob jects,
names of objects , type s of ob jects and relationships among
obj ects th rou gh the use of a simple example . The process of
com puter—aided documentation is also shown. (Propertie s of
obj ects are not illustrate~1 in this example.)

1.2.1 Narr~ tiv~ Descriptj~n

The following is a typical narrative description of a particular
system :

“A system called payroll processing takes employee
information which comes from departments and emplo yees and
produces outputs wh ich go to the departments and employees .
The system also maintains payroll master information.”

The information in such a narrative description is usually shown
qr aphic ally as in Figure 1.2.1 or in Figure 1.2.2.

• PA R T  I USER REQUIREMENTS LANGUAGE MANUAL
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+ — + 4 — +  + — 4 .  + — + 4 — 4
U e oar t— ; l Emp loyee l P a y r o l l  I D ep ar t —

Imen ts and i llnforma— l tProcessing~ IOutputs l I ments and f
I~~mpl oyeest— - t tion ~——>I ~ — — >~ — — > ~ Employeesi+ + 4 + + + + 4 ~ +

A
4 +

Payro l l  I
Master I

I I n f o r m a t i o n  I
+ +

Figure 1.2.1
S y s t e m  F l o w c h a r t  for  P A Y S Y S T E M

I
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/ + + + + + 
~~~~~~~~ ent

/ Department~ I E m p l o y e e  I — — ’- J Payrol l  I~~~1 L__ ( and
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J InfDrM~ tiofl I t Processing l ~~~~~~~~ \Einp1o)’ees~~ees

L~ G END ____ ____

/  Organiyational I
/ Unit

Payroll
I n p u t  

n~~~~:~ ion

I I Process I
I I I
4 .— —  + I

4- + I
I I Ou tput I

/  ‘\ M a s t e r  I
( \ Fi le  I
( ) I

/ I
N—:-:1 F i g u r e  1.2.2

System ?lowchart for PATSYSTEM
Using Standard Flowchart Symbol s

• 1.2.2 II n t i f i c a t i o n  of Objects

The first step in using (1St is to identify the objects in the
sy st em be ing  described . Th is can he do ne fo r  the above example
by underlining thea in the narrative description:

“A s~stee called ~alroii ~~ocessina takes 2L2Z~~in formation which comes from departments and eap1o~~ es an~
• produces ~~~~~~~ wh ich go to the departments ~nd e~ plo~ ees

• The sIstem also maintains payr~~.~ ~~~~~~~~~~~~ j~ fOE1~~~jQ,~ .“

• 1.2.3 O~ j ~ct ~~~~~ ~~~ L Yf f .~

~ach of the lef m e d  cbjects has a unique name and each of these
objects is described in a different context; “em ployee
information ” represents information passing from “depar tments
and employees” to “payroll processing ,” “payroll master
informa tion ” r e pr e s en t s  informa tion m a n i pula ted by “payroll

PA~~~ I U SER R E Q U I R E M E N T S  LA NGUAGE M A N U A L
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process ing, ” etc. In e f f e c t , each of t hese objects  r epre s en t
different types or classes of objects. For example , in ~!RL , thetype of object corresponding to that suggested by “employee
information ” is an INPUT , “payrol l master information ” is a SFT ,
etc. The followinq table relates each of the objects defined in
the rarrative description with a corres ponding IJRL name and
object type :

URL
Object

Nirrative URL Name T~~e

p a y r o l l  pr ocessing  p a yr o l l — p r o c e s s i n g  PROCESS
employee information employee—information INPUT
departments and em ployees departments—and—employees INTER-

FACE
o u t p u t s  p a y s y s t e m — o u t p u t s  OUTP rV’
navrcl l master info m a  ti on payroll—ma ster—inform ation SET

TIRL does not allow blanks in the names of objects; dashes are
normally used to connec t names consisting of more than one word .
In an effort to keep the names used as meaningful as possible,
“ q u a l i f i e d”  names  SUCh as “ paysystem-outputs” ( i n s t e a d  of
“ o u t p u t s”) are en c ou r a g e d .

1.2 . 4 I d e n t i f i c a t i on  of ~e1a tionsh i.2~
The n ext  s tep  i n  u s i n g  URL is to i d e n t i f y  t h e  r e l a t i onsh ips
a m o n g  the objec ts w h i c h  h a v e  been i d e n t i f i e d .  T h e  r e l a ti o n s h i p s
imp l i e d  in s-he e x a m p l e  n a r r a t i v e  description are underl ined :

“A system called payroll processing ~~~~~ employee
i n f o r m a t i o n  w h i c h  ~~~~~~ f r o m  de p a r t m e n t s  a n d  emp loy ees a n d
p~~ j~j ic~~s o u t p u t s  wh ich  ~.o to t h e  d e p a r t m e n t s  a n d  emp l o ye e s .
The system also ~j~~tains payroll master informati on .”

The f o l l o w i ng  r e l a t i o n s h i p s  h a v e  been i d e n t i f i e d :

Relationshin Between and

t a k e s  D ay r o l l  processing e m p l o y e e  i n f o r m a t i o n
comes empl oyee information departments and employees
pro d uces payroll processing ou tputs
go outputs departments and employees
m a i n t a i n s  o ay r o l l  processing p a y r o l l  m a s t e r  in f o rm at i o n

There are a finite number of relationships that may be describe d
by URL. By taking into account the types of objects define d in
the abo ve example and the relationships that URL allows among
those objects, the following correspondence between the
narrative description relationships and the URL relationshi ps
can he m ade :

PART U~~ R REQUIREMEN TS LANGUAGE MANUA L
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Nairative relationshjp ~~~ ______

takes RECEIVES
comes GENERATED BY
produces GENERATES
qo RECEIVED BY
m a i n t a i n s  U P D A T E S

The description of the system using IJRL terminology is:

21I~.b1~ ~~~~~
n~vrcll—processinq FFCEIVES employee- information
employ ee—in formation GENEEA’tED BY departments—and—e.ployee s
p-ayroll—orocess ing GENERATES paysystem-out puts
naysystem-outnu ts RECEIVED BY departments—and—employees
payroll—processing • U P D A T E S  p a y r o l l — m a s t e r — i n f o r m a t i o n

1.2.~ URL Format

Th e object  t vne of a p a r t i c u l a r  named object can be explicitly
d e f i n e d  by a ~P L s~ at . em ent . For the  above ex ample , the
following r T r L  s t a t e m e n t s  m a y  be used to de f ine  t h e  obje ct t y p e
of “pa yrol l p r o c e ss i n g ,” “employee  i n f o r m a t i o n ” and “de pa r t m e n t s
a nd emp l oy e e s . ”

PROCESS p ay ro l l— process ing;
I N P U T  e m p l o y e e — i n f o r m a t i o n ;
T W~ER ?ACE departments—an d—emplo yees ;

s i n ce  a p a r t i c u lar objec t nay be involved in several
r e l a t i o n s h i ps t h e  forma s- for specifying relation ships is made as
simple as possible . For any object def ined via a statement
•leclarinq its oblec t type (as above) those relationship s the
ohiect is involvel in  m a y  be l isted a f t e r  th i s  s ta temen t along
with the cormes pondinq objects in the relationship. The (1St
format to specify the re lationships “payrol l processing ” is
involve d in  is:

PROCESS payroll—pr ocessing ;
RECEIVES employee—information ;

paysystem—outputs;
U P C A T E S  p a y r o l l — m a s t e r — i n f o r m a  t ion;

1. 2 . 1  fl~~
)ne comple te  TJR L problem statement for the example is shown
below . (There are many ways in which all of the information
could he stated . They are all equivalent as far as URA is
concern eL )

PART I USER PEOUIPEMF,NTS LANGUAGE MANUAL
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em p l o y e e— i n f o r m a  t ion ;
O U T PT T T p avsyst em—outpu t s ;
SET payroll—master —information ;
!NTEFFAC F departments —and—employe es ;

GENFR~”T~5 employe e— information ;
RECEIV ES paysv stem—ou fputs;

- PPCCFSR payroll—processing;
TJPPATFS payroll—ma ster—jnforma’-jon;
P~CEIVES employee—infor m ation ;
GE~ ERA TT~S paysystem—outputs;

On- e these statemer .ts have h’~en entered i n t o  the UR .A 4at~ —ba se,
T TRA can he used to aene rate a number of “standard” outpu t s.
Figure 1.2. 3 shows one of these outputs called the FORM A TED
PROBLE~’ STA TEMENT. This report contains all informatio n stored
about selected objects in the data—base . In this instance, the
repor t  has b~ en g e n er a t e d  f o r  all the objects define d in the
dat a—base.

The format of the information in the FORMATTED PROBLEM ST A T E M E N T
is the same as tha t specified when describing the example in
9RL . The repor t also nresents all implied relationships as veil
as the explicit lv defined ones. This is the reason tha t, thoug n
on l y  f i v e  r e l at i o n sh i p s  were g iven  in the example , ten are
p resen t ed in  t h e  F O P i A ’ ~’TED Pi~OBL!M STATEMENT. To say that
‘payroll—processing ’ RECEIVES ‘employee—information ’ im pl ies
that ‘employee-information ’ is RECEIVED BY ‘payroll—pro c~ ssing,etc . These are ca l led  c o m p l e m e n t a r y  s t a t e m e n t s  and whe n
describing a system in UPL , the choice of which of the two
complem entary relation ships to he used is arbitrary . (The
information stored i n  the data— base is exactly the same .) The
follcwing are the ~o~ plementary relationships used in t he
ex a m p l e :

Relationshi2 om .~1ementar .X Relation shiQ

t~E C F I V r S  R E C E I V E D  BY
G!N F F A T RS GE N E R A T E D  BY
UPDATES UPDATED BY

Fig ure 1.2. L4 or e s en t s  an examp le of a graphical output that tnav
he ottained from UPA . This earticular example shows the
relationships ‘pavroll—processinci ’ is involved in. All objects
are  represented by rectangles with the name of the object with in
the  r e c t a ng le  and -he type of the objec t is given on the top
line of the rectangle.

Th~ rectanale for the name for which the output is bein g
generated is placed at the Center of the diagram .. All other
objects are pla c~d alonq the left and right margins if involved
in “flow ” relationships , and along the top or bottom ma r g ins if
involve d in “structure ” or “ u p da t i ng ” re l a t ionsh ips . Th e  type
of relationshiD the center  ob jec t  has w i t h  b o r d e r i n g  ob jects is
given on the bottom line of the rectangle for each of the borde r

PART I US E R REQUIREMENTS LANGUAGE MANUAL
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ohj c ’ct s .  Tn Phe diagra m , ‘payroll—processing ’ R E C E I V E S
‘employee—infor mation ,’ eta- .

T n th i s  e x a m p l e , n a m e s  of o b j e cts h a v e  been shown in  lo we r case
le t t e r s  a n d  Types of O b j e c t s  and R e l a t i o n s h i p  in  uppe r  case
l e t t e rs.  r t  is , t h e re fore , easy to di s t i n g u i s h  use r assigned
names for oblects from word s which are part of URL. The ability
‘~ 0 -list ingu ish lower and  u p p e r  case Let ters  depe nds on the
facilities available in the installation in which URA i-s being
us~ ci . If f-he installation does not suppor t lower case letters,
all words and names will appear in uppe r case.

1. 3 TiPI. 
~~~~~~~~~

k tJ~~t oblec t is a n y t h i n g  g i ven  a US !. n a m e  by t he  user  of
T I R L / U P A . ~ach o h i e c t  is gi ven a unique  name so it  can r e
id e n t i f i ed  each t i m e  i t  occurs in the  sys tem descr ip t ion .
Con sea u e n t l y ,  a l l  occurrence ; can be collected and analyzed . A
IJPL nam e is one t h a t  c o n f o r m s  to t h e  ru les of n a m e  f o r m a t i o n  in
t h e  U R L / U P A sys te m ( Section 1. 6 ) .  Once any  p a r t i c u l a r  object
has been qiven  a n a m e  it can be inc luded  in re la t ionsh i ps o n l y
by sp ec i fy ing  i t s  n a m e .

Each object must he a certain oblect type . The complet e list of
nermissible types in alphabetical order is g iven  in F i g u r e  1.3.1
t o q c t h e r w i t h  t h e  a l l o w a b l e  a b b r e v i a t i o n s  f o r  each object  t y p e .
Of these , t w o  a re “ special” types :  S Y N O N Y M  a nd U N D E F I N E D .  If
t h e  object  typ e  of a n oh j e~~t is no t  declared exp l i c i t l y , U SA m a y
he able  to d e d u c e  t h e  object type  f r o m  the  m a n n e r  in  wh ich the
object is used , otherwise , the object t ype for the name will be
“rINCEFINED. ” A Problem Statement is not complete if it contains
a ny TJNDEFINET) names. A S Y N O N Y M  is a sp ecial t y p e  of object tha t
can l-e used only as an alias or pointer to one other name , e.g.,
an object that has been assigned the name ‘validation—
pr ocess ine ’ m ight  be g i v e n  s y n o n y m  ‘va lp r . ’

P A R T  I U S E R  R E Q U I R E M E N T S  L A N O T I A G E  M A N U A L
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Qfli~.ct 12.~
AT T~ IR UTE ATTR
AT’TRIP(!TF_VA LTJE A TTV
CLAS5~IF CA~~ON CLS
CONDITION CCND
~LF~ ENT FLE
ENflTY FNT
E V E N T F V T
GROUP CR
INF’TT INP
INTERFACE INIF
I N T E R V A L  I N T
KETWO ~ D I~EYVAI LBOX POX

OflTPUT O~JT
PRr~~!M_ DFETN~?R P D

4 PRCC~~SS PBC
PRCCESSOP PRCR
P!l~~ TON PLN

~~~~~~~~~~~ RSC
P~~SOt CE-T AC,~~— DAP A t .~ET EP P U P
SECUR ITY SEC

SRC

~fl INC,-Ct-IT~’RTON SSCN
‘Y N °NY’~ SYN
SYPTE’~— P PRA ~)fl!P SYSP
TP
~ CF—K FY TKEY

U N I T

Figure 1.3.1 Ob-je:t Types and Abbreviations

1. 3.1 Classification ~~ Q
For ease of describing the purpose and c h a r a c ter i s t i c s  of each
t y p e  of object with respect to the system documentation , it is
convenient to group the tyues into classes. The list of classes
and object types within each class if show n in F igure  1 . 3 . 2 .  It
must be emphasized tha t c l a s s i f i c a t i o n  is f o r  expos i t io n only
and plays no ro le in the formal syntax or semantics of U~ L. The
m a lo r  ca tegor i e s  of classification are the f o l l o w i n g :

Or~~an iv a t i o n  for  ob j ec t s  used to descrihe the
organizaticn or environment in which tb~ta rge t  sys t em is to opera te .

~araet Systam for object s used to describe th~ t a r g et
system.

RAPT I USER REQUIREMENTS LANGUAGE MANU A L

L - ________ .~ - -  .



— - - - - - —--- ~~~~ 
-a --~W-=~--~- - - .r, r - — ~~~~~~~~~~~~~~~ -

IRM3FO/370/VS/TSO URL USER’S MANUAL 14

Projec t Mana gement for objects use] to describe the project
de~el ping the target system .

r r o p e r t i e s  f o r o b j e c t s  used to Jescr ibe  t h e  ob jec t s
in the above three categories.

“ha ~urp os-~ an-i characteristics of each object type is describe d
halow jr the order in which listed in Figure 1.3.2. The
relationships in which an ohiect of a given typ e  can be i n c l u d e d
is outlined in sect ion 1.4, an d given in more detail in Section s
2 and ~~~. ( T h e  p r ecise syn t a x  is given in the “User Requirements
Language , Language Reference Manual. ”’) A discussion of the role
of each objec t  t vp~ a n d s i t u a t i o n s  in t h e  sys tem descri pt ion
or oc€ss  w h e t h e r it s h o u l d  or shou ld  not  be used is give n in
Sec t i o n  4.

1.3.2 O r g a n iz a t io n  O~jects

The T J R L  o b j e c t  used to d e s c r i b e  scme  p a r t  of the organi zation or
~nvironmen t with which the tarqet system interacts is calle d an

~~TER ’ACE (or R~~AL -WCRLD—EN TITY ) . INTERFACES are ofte~i used to

~- ‘scrihe departm ents in an organization or other information
processing systems which interface with the target syst em .
:nterfaces are sometimes ca l led  by such names  as “s t a t i ons, ”
“or qani’~a~~i o n a l  U f lj t S , ” etc., in other documentation systems.

I n t e r f a c e s  a r e  oblec t s  w h i c h , as f a r  as the  t a r g e t  syst em be iRg
laveloped , ma y rece ive data from it or transmit data to it. For
exa trçle , if a w a r ehouse  s tock con trol sys tem were  being
1-~siqned , inter faces mi ght be suppliers , customers , the
accoun tin — ~ d~~nar tmert t, etc. They are not part of the target
system , hu t h a v e  i m p o r ta n t relationships with it. Though the
finc tions of an interface m ay be comple x , only the description
~ a r t a i n i n g  to its rela tionships with the target system are of
i m p o r t a n c . - ~. In t e r f a c e s  should  be described if t h e y  gene ra t e
i n f o r m a t i o n  f 0 the ta r get s y s t em , receive i n f o r m a t i o n  f r o m  the
t arqet system , or are respon3ible for information withi n the
t a r g e t  sysi- em .

‘ Part II of this d ocument

P A R T  I US ER RE QU I R E M E N T S  LA NGUA G E M A N U A L
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C L A S S  OF OBJ E CT T Y P E S  DBJ E T TYPE S

I N T E R F A C E S  CR O R G A N I Z A T I O N A L  U N I T S  I N T E R F A C E  ( R E A L —
WORLD-ENTITY )

~ kRGET SYSTEM

CCILECTIONS 0? INFO RMATION
(EXTERNAL) INPUT

OUT PUT
(I NT E R N A L )  E N T I T Y

CC IIFCT IO NS O F IN F O R M A T I O N  I N ST A N CE S SET

R E L A T ION SH I PS AM O N G CO LLE CT I O N  O F
I N F O R M A T I ON P E L A T I O N

DATA DFPINTTION GROUP
E LE M E NT

D A’IA DERIVATION PROCESS

SIZE AND VOLTJM F ~ YSTE ~1-PARA METER
I N T E R VA L

D Y N A ~~IC REHAVIOR EVENT
CON D ITI  O N

- .4 
SYSTEM A P C 9 T E C T U P E  P R O C E S S O R

RESOURCE
RESOUi~CE—
USA GE— PARA ~1ETE3

UNI T

PROJECT M A N A GEM!~’~ PROBLE~ — DEF INEE
MA IL UOX

P R O P E R T I E S  S Y N O N Y M
K ” Y W O P D
A T I S I B T J T ~~
A T T R I B U T E — V  A L U E
cLAs~~IFIcAr IO~MEMO
SOIT BCE
S E C U R I T Y
TRA CE—KEY

OT H E R  U N D E FI N ED

Fi au r e  1 . 3 . 2  Cl a s si f i c a t i cn  of Ob 1oc~ ry p e s

P A R T  I USER PrQUIPE~ ENTS I .A N r ,1 ! A G E  M A N U A L
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1 • 3. ~~~~~ —~~~~~~~~~~~~~~

Ta rge t  sy s t e m  ob jec t s  a r e  used to describe t h e  t a r q e t  3y s t e m
wit h respect to forms of information , processino of the
i n f c rma tion , b e h a v i o r of the  system ove r ti.e, etc.

1.3.3 .1 Collect ions of Information

In forma tion r e l a t ed  to, or pertaining to, one particula r type of
th ing or concep t is though t of as a collection of infor ma tion .

~or exampl e, “employ ee information ” may be a collection of all
information pertaining to a particular employee . This
informa tion would be derive d when an employee is hired by the
company , used to produce paychecks for the employee , upda ted to
r e f le c t cha n ges in the e m pl o y e e ’s status, address, etc. The
collect ion is to he thought of as a whole (in the above example ,
e v e r y t h i n g  t h a t  had to he k n o w n  about  a n  employee)  t hough in
heinq processed by the ta rg e t  sys te m , o n l y  po r t ions  of t h e
collect ion m iqh t he used at a n y  one t ime .  There are th ree type s
of collection5 of informat i on that may be defined in URL:
INPUTS , 0U1’PTJTS an-] E N T I T I E S .  T h e  d i f f e r e n c e  among these types
of collections is r ela ted t o  t he i r  role in the  t a r g e t  sys t em.

INPUT S

An INPTJ T is a c o l le ct i o n  of i n f o r m a t i o n  pro duce d ex t e rna l  to  the
ta r g e t sys tem , but used by the target system . For exam ple, in
an inv entory system , a customer order may be considerel an INP U T
to the systen .

OU T P U TS

A~ OUTPUT is a ro11e~~~ion of i n f o r m a t i o n  pr oduced by the  target
sy st e m , hut ~hi ’- h is i s el externa l to the system. For example ,
the oaychecks oroiuc -1 by a payroll processing system could be
thought of as ~ JTP~1:S as they are eventually used by em ployees
out side of the sy.~te.. Once the collection has left the system ,
no further reference •ay be made to it.

~ N T I T I F S

An ENTITY is a col1’-~ction of information which is maintained
interna l to the system. ENTI’IIES are initially “produced ” and
t hen “maintained ” u sing information from IN P UTS and the n OUTPUT S
ar e  pro d uced u s i n g  i n f o r m a t i o n  f r o m  ENTITIES .  The “employee
i n f o r m a tion ” described abov e in the definition of “Coll ections
of I n f o r m a t i o n ” is an  e x a m p l e  of an ENTITY .

A ll of fhe above types of collections of information may belong
to larger collections and may he broken down i n to  sma ller un i t s

P A R T  I U SER 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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of i n f o r m a t i o n .  C o n s e q u e n t l y ,  the re m a y  he “ st r u c t u r a l ”
relationships hetween p a r t i c u l a r  obj ec t s  of t h e s e  t y p e s .

1.3.~~.2 Collect ions of Information Instances

~ n u m b e r  of i n s t a n c e s  of one or mcre collect ions of information
is called a SET . For example , a SET might be defined to
de scribe a l l  in s t ances  of “ em p loyee  i n f o r m a t i o n ” in the t a rge t
system . There is an important distinction to be made bet ween a
collect ion of information and an instance of this. Information
called “employe e informa tion ” is a collection of information ,
but employee information about JACK SMITH is an instance of the
collect ion of information. A numb er of instances together may
con stitute a SET of “employee information. ” Likewise , if two
collections of employee information were mainta ined (on e fo r
curren t employ ees and one for retired employees ) a SET could he
defined to con’-ain instances of both collection s as wel l as
d e f i n i n g  a sepa rate SET for each collection of information abou t
the different t ypes of employees .

The common examol~ of a SET is a master file consisting of
records , i.e., ENTITIFS, for each employee. Howeve r, SET may
also consist of INPUTS and O’JTPTJTS. This permits SETS ~orepresent collections of INPUTS , e.g., queties of messag es to h~proc essed .

1. 3 . 3 .3  ~~~~~~~~~ ~~2Da c2~~~~~ i2~~ 2.~ ~2~!~~i2&

Collection s of information maintained internal to the syste m
(?NTITIES) are often “re latel” to each other in that there is
i n f o r m a t i o n  which  is not inherent to either yet is associated
with both. In the evample of a warehouse stock con trol system ,
i n f o rm a t i on  a b o u t  i n v e n t ory i t e m s  m a y  be r e l a t e d  to i n f o r m a tion
about their ~ ipoliers, etc. RELATI ONS are used to describe
log ical connect ions -among ENTITIES.

1 . 3. 3 . 4 D a ta  D e f i n i t i o n

Col lect ion s of i n f o r m a t i o n  ( I N P U T S , OUTPUTS and ENTITIFS)
“con t a in ” v a l u es of information called ELEMENTS and GP~~1JPS.

E L E M E N T S

E L E M E N T S are  t h e  ba s ic un i t  of i n f o r m a t i o n  a n d , t h e r e f o r e ,
ca n n o t  be su b d i v i d e d . A n E L E M E N T  is used to  describe a data
ohj€ct which may ta ke on a value. For examnle , if “employee
information ” was defined to be an ENTITY it would not , in
itself, have a value. The ELEMENTS making up “employee
information ” such as “age,” “sex ,” “salary,” etc., migh t ha ve
v a l u e s  for a n~~r t i c u l a :  i n s t a n c e  of “em p l o y e e  i n f o r m a t i on .”

P A R T  I u SER 9E~~UIPENE-NTS LAN GUA (E M A N U A L  
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r ,r~~ up s  ar ~ u~~~d to descr ibe  a col lect ion of E L E M E N T S  and/o r
o t h e r G R O U P S . o u p ~ a l l ow t h e  p rob lem d e f i n e r  to logica lly
r e l a t e  one o r m or e  E L E M E N T S  and/ o r GROUPS t oge the r  and r e f e r  to
t h e m  collc~ctive1.y by the GROUP name.

G R O U P S  can be t hou ght to be synon ymous with the names of the
R0T7 P’s comp onents. In the example of “employee  i n f o r m a t ion ,”

~he “ n a m e ” of t h e  e mployee  m a y  he d e f i n e d  as a G R O U P  w h e r e  t h e
constitutents of the G R O U P , “first name ,” “m il-Ile initial ,”
“su r n a m ’~” may he defined as ELEMENTS. The use of GROUP S is
nrimarily a notational convenience.

1.1.~~.5 Data Derivation

An informa tion orocessing system exists to process data , i.e.,
t o  produce d at a  v a l u e s  f r o m  o ther  da ta  values . T h i s
transfo rmation is known by different names such as proc ess,
oro c~ dure, function , ope ration activity , etc. In URL , a PROCESS
i-; the type of ob dect used to describe this transformation.

‘he t o t a l  ta rGe t ~v st e m ca n be regarded as a PROCESS at the
hiahest level. A PPOCESS is defined by specifying the
inform ation unon wh i ch it operates and the infor mation whic h it
nra  d uce s.

1.~~.3. F Sive amu1 V o l u m e

Ibj ec’ s w h i c h  rela~-e information pertaining to the amou nt of
inform a tion maintained by the  syste m and  volume of i n for m a t i o n
to h~ processe] ar’~ described to estimate the size of th e  t a rge t
3vs tern.

T h f o r m a t i o n  a b o u t  t h e  s i z e  of a proposed target system is
u s u a l l y  s t a t ed  in terms of numbers. E.g., 500 employee changes
-occur e ach pay per io ’3  or p roduc t i on  ana lys i s  report  con sist s of
100 rages.

n U PL , the “parameters ” affectin g the size of the system are
con side red objects  an-I each g iven  a un ique  name : two types of
o bj e c t s are p e r m i t t e d :

SY — PA I~A~~~T E R S  and time INTERVALS

he 1- isic purpose of treating these parameters  as ob ject s  is
t h a t  each o c c u r ren c e  can be u n i q u e l y  i d e n t i f i e d . Conse quen t ly ,
~ii cccurrences can be i d en t i f i e d . Als o , only  one assi gnm ent  of
n u m e r i c a l  v a l ue s  n eed  he r e a ly ,  the  ass ignment  can be as “la te”
as possible , a n d  s e n s i t i v i t y — a n a l y s i s  can  be carried ou t .

PA PT I USF~ REO U I R E N F N T S  L A N GUA G E M A N U A L  
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SY STEM—PA RAME ’~~R

-k SYSTEM—PA RA ~’E”’?P is used to represent a value relevant to
c h a r a c t e r i z i ng  “ system ” size. A SYSTEM—PA RAMETER may be used to
descr ibe  t h e  n u m b e r  of i n s tan c e s  of a p a r t i c u lar  E L E M E N T in a
par ticular instance of a n  E N T I T Y , f o r  ex a m p l e .

IN TE R VA L

An INTERVAL is used to describe a unit of t ime .  In def in in g
f r equen cy of  an occurrence in the system , t h e  f requenc y mus t be
def ined w i t h  re spect to some u n i t  of t ime .  A “ yea r ” is an
example of an interval , as is “work week.”

1.3.3.7 QZnamic Behavior

The descr ipt ion of t he  d y n a m i c  behavior  of t h e  s y s t e m  i n d i c a t e s
r e q u i r em e n t s  on processing order  and t h e  r e l a t i o n s h i ps be tween
processes and  objects that initia te, terminate , or interrupt
them.

An EV EN T is used to describe possible occurrences  d u r i n g the
op era t ion  of t h e  t a r g e t  s y s tem .  An occurrence of a n  E V E N T  is
associated with a specific point in time , but the same EVEN T may
occur more than once during target system operation . For
examrle , “error recognized” may he an EVENT that causes nor ma l
processing to be  suspended w h i l e  an e r ror  processor is
initiated.

CONDITION

A CONDI TI D N is used to descr ibe  some aspect of the  stat e of t h e
ta rget  sy s tem.  A CONDIT I O N m a y  he e i the r  t r u e  or false . For
ex a m p l e , “ i n p u t  d a t a  va l id”  could  be a C O N D I T I O N .  A change of
this CONDITION from true to false might cause an EVENT (such as
“er ror  recoqnized”)  or m i g h t  d i r e c t l y  i n i t i a t e  e r ro r  p rocess ing .

1.3.3.8 ~~~t~j ~rah i tectuLe Obj ~~~t~

PR O CESSOR

An objec t  t h a t  can “ per form ” a PP CCE SS is a P ROCESSOR.  In other
words , a PROCESSOR is an “agen t” that physically acts to perfor m
a PROCESS. A computer system , a department in an organ ization ,
a person , can al l  be modele d as a PROCESSO R .

PART I TTS EP REQUIREMENTS LA NGUA GE MANUAL
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The  totil tarqet system can be regarded as being performed by a
; in q l e  PR f) C~~SSC) R at the h ighes t  leve l .  This  h i g h e st  le v e l
?~ O cE5SCR is t h e  c o l l e c t i on of al l  the phys ica l  e n t i t i es
(including hum a n beings) that actually carries out all, the
i n f o r m a t i o n  Proco~ s in q  f u n c t i o n s  in the sys tem.

PES CURCE

~ FESOU FC~’ is com ethinq that the ph ysical elemen ts in tho target
system consume in order to carry out informatior processing
functi ons. A ?ESOUPCE is consumed , and once an amount of
RESCURCE is c o n s u m e d , it  is considered unrecoverabl e because it
is “used up. ” For example , a certain amount of PESOUR E called
e lec t r i c i t y  is consumed  by an electrica l a p p l i a n c e  in a g iven
time period. The amount of electricity thus consumed is not
recoverable because it is use d up.

It is impor tant to note this somewhat specialized meaning of

~ESOPRCE. In the jenera l usage of the term , “resource” could
m e a n  something that is n eedel for a task to be performe d , but
w h i c h  is re turn ed  a f ter it is f i n i s h e d . For e x a m p l e , a n
~lec t r i ca l  a opl ian c e  can b~ r ega rded  as a r e source  in t his
sense :  whe n it is be ing  use d b y someone , n obody  else can use i t ;
h ut  whe n i t  is no l o n q e r  u s e t , it is available for use. In URL

~hjs secon d meaning of “resource ” is modeled by PROCESSOR , and
t h e  ter m RESOURCE is exclusively used for the first m e a n i n g .

UNIT

Si nce i t  is necessa ry  to h a n d l e  q ua n t i t i e s  of R E S O U R C E s , un i t s
are needel to measure RFSOTJRCEs. The object UNIT is used for
~h i s  p u rpose .  A U N I T  is used to measu re  R E S O U R C E s .  For
examp le , electricity may be measured in a UNIT called
“kilowa tt—hour. ”

PESCUPCE—U5AgE- ?ARA~~E TE p

A PESOIJRCE-USAGE—PAPAM FTER is an object t h a t  d e f i n e s  a measure
of th e RESOURCE usage for a PROCESS. It is introduced in URL as
a w a y  of  exp r e s s i n g  resource c o n s u m p t i o n  of a PROCESSOR
p e r f o r m i ng a PPOC~’SS independent of what PROCESSOR performs it.

Fo r e x a m p l e , one c a n  ass ign va lue s fo r  a RESOUR C E — U S A G E —
nA P A M ~’TFR “no-of—fortran—steps ” to a set of PROCESSes. The
values of th~ R E S~VJFCE—t1SAG E—PARAM ETER for a PROCESS migh t
s i gn i f y  the n u m b e r  of FO R T R A N  steps if the PROCESS is to  be
performed by a comnuter and FORTRAN is to be used to write the
progxam . The actua l amount of RESOURCE consumed in or~er to
c a r r y  ou t  t h i s  PR O:F .SS depends  on the p a r t i c u l a r  PROCESSOR ’ s
abi l i t y ,  w h i c h  is expressed in t e r m s  of R E S O U R C E  consum ption p~ r
P F S O T I R C E — U S A r, E — P A R A  M E T E R .

PA P T I USER R E Q U I R E M E N T S  L A N GUA GE M A N U A L
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1.3.4 ~~~~~~~~ ~~~~~~~~~~~

Pro j ec t m a n a g e m e n t  objects a re  used to provide i n f o r m a t i o n  abou t
th e  i n d i v i du a l  w r i t i n g  the U R L  desc r ip t ion  of t he  t a rge t system .
TJRL is not intended to be a oroject management system , b u t  it
provides for two types of objects.

PROBLEM—DEFINER is an object used to describe a person who
writes the problem s t a t e m e n t  ( U R L  s t a t emen t s )  f o r  t h e  t a r g e t
system or w h o  has the responsibility of maintaining the URL
description s for one or more othe r IJRL objects. For examp le,
PROBLEM—D EFINER , “Jane Smith ,” may be responsible for the URL
description of the  ob-j ects . “ e m p l o y e e  i n f o r m a t i o n , ” “pa y r oll
processing, ” e tc . ,  w h i l e  o the r pe op le o n t h e  pr ojec t m a y be
responsible for o t h e r  object s in the  ta rget  system ’s
descr ip t ion .

MAIL POX

A M A I L B O X  is used to  descr ibe  the location where  quest ions
and/or information about the U R L  descr ipt ion of a p a r t i cu l a r
t a rqe t  sys tem m a y  be sen t .  U s u a l l y  a M A I L B O X  is relate d to a
PROBLEM—DEFINER .

1.3.~ P~ Q~er~j Q~i~c~~
For an accurate description of a target system , special
properties of certain objects must be defined. For example , in
describing a large i n fo rma t ion  processing sys tem , it  may  be
necessary to define which functions (PROCESSES) are to be done
manually, run batch , or on-line , etc. The EJRL object types that
are available are SYNONYM , KEYWOR D, ATTRIBUTE , ATTRIBUTE- VALUE ,
CLASSIFICATION , MEM O , SOURCE , SECURITY and TRACE—KEY.

SYNCNYM

A SYNONYM is used to define an alternat ive name (alias) for a
given name in the t J R L  description of the system . The SYNONYM
m a y  s imply  d e f i ne  an abbrev iat ion  of a long name or spac i fy  a
t o t a l l y  d i f f e r e n t  nam e for  an object , depending  on who look s at
the object (i.e., several people may think of the same thing,
hut call it severa l different names)

KEY WORD

A KEYWORD is an object type used to identify one or mor e object s
in the tar g et sys tem descr ipt ion for  selection and anal ysis
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purposes . For ~x am r1 e , if all functions (PRflCF~;SES) described
-i s heinq rn -inual procedures in the targe t system were to be
l i s t el  an d a n a l y z ~ 1 to qe the r , the KEYWO RD “m anual ” coul ri be
attached s-o each PPOCESS for this purpose.

~“TRIBflTE m l  ATTRI BU TE—VA LUE

A T T R I R r J T E ~ a n d  A T T P : F m T F — V A L F J E S  a r ~ used to d e s c r i b e
c h ar a c t e r i s t i c s  of p a r t i c u l a r  o hie ct s  i n  s - h o  a r ~~et s yst e m
description that ma y not be described by any other tJRL
st a tements . ~or example , to descri be that the length of an
EL ?M~ NT is six characters long, the ATTRIBUTE “length” co uld h~-~efired an-I , for a particular SLENENT , the corresoon-i in~
A TT RIBUTE—V A LTIE coil ci he “6.”

CLA SSIFICi~TTflN

r LA ~~S E F IC~~T I O N  m a y  he  a s s o c iat ed  w i t h  i at &  o bj e c t s , P~~~C F S S E S
and F P C C E S S O R ~ in ~he t-ar get system. A valu~ may also he
associa ted w i t h  th -~ CLASSIFICATICN . In order for a PRO C~~~ or
PROCESSOR to he allowe-i access ir. the target system to a
ohj~’ct, it mus t  have all the CLASSIFICA TIONS that are issoci-ite I
wi-I- h the data object , and s-he value mus t he ~reat~ r tha n or
canal to the v-i m e  assocjate1 with the data ‘)hject.

A ~E~ O is use l I- o i~~scribe a note (text) relevant to some aspect
of s-ho target system descri pticn. For example , a note
con cernin g unresolved orohiem s in descrihjncj a select num ber of

~~nups in t h e  targ et - system -lescription could be defined as a
and then related to each of the appropriate ~PO~TP~ .

rT~~C~’ -

A ~ ()T 1 F C r  is i~ ei to describe an object , outside of the problem

~~a t~ men~~, r~~le van t t~o the d~~scrip tion of one or more ob-l ects in
s-h~ target system description. . For example , a teasi bility study
~~ the t .ar qe t  system being d~�siqned may have informatio n
rr~l e v a n t t~~~ wh y one a l t e r n a t i v e  of  d e s c r i b i n— ;  t h e  h a r g ~~t system
~as cho se n over a n o t h e r .  T h e  f e a s i b i l i t y  st u d y  could be
1esjqn~~t-ei a~ an  o~’-ject. of type SCURCE .

~~C ’T P : T Y  is ~s~~-I t O  id e n t i t y wha t objec t desc r ip~~j ons  ca n he
reviewe d by -i qivr~n class of persons. Som e types f ifl form ation
ma int ajne I by t h o  ‘-a rge t  system may he consilere .T ~onfi 1enti-il ,
so the ci ;r~rin~ ion in the problem s~ atemen ’ ~r. ho~i

T U S E R  R F ) T t I R E M F N T S  LANG UA GE ’ ~AN 11A L
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i n f o r m a t i o n  is m a i n t a i n e d  m a y  be res t ric ted  to h igh  level
m a n a g e m e n t  and  -a f e w  se lec t p r o g r a m m e r s .

~ T~~ACE—K~ Y is use-I to correlate objects which exist in
d i f f e ren t  d a t a - b a se s .  For ex a m p l e , the log i cal sy st em des ign
a n d  phys ica l  sy st em design of a security contro l system nay
ex i s t  in  two  d i f f e r e n t  d a t a — b a s e s .  An object  called a securi ty
level may exist in the logica l design data— base, and a field of
n u m b e r s  called a se c u r i t y  level n u m b e r  may  exist  in the nhys ica l
design data—base. A TRACE-K EY called a securit y level k~~y m a y
be applied to  b o t h  ob jec t s  to display the correlation between
them.

1. 14 URL R ionships

The p rev ious  sec t ion  pre sented  the  type s of objects tha t must be
d e f i n e d  when  de s c r i b i n g  an information processing system .
Organization ob jects define the environ ment in which the tarqet
system is embedde~, Target System objects describe theco m p o n e n t s  of the  t a rget  s y s t e m , p roj ec t M a n a g e m e n t  ob j ects
describe the prolect in which the target system is bein g
developed , and P r o p e r t y  ob jec ts  describe proper t ies of al l  typ es
of objects.

I n add i t ion  to i d e n t i f y i n g  p a r t i c u l a r  ob jec ts  ( b y  g i v i n g them
names) , the relationships among these objects must be stated.
For example , if “e m p l o y e e — i n f o r m a tion ” is d e f i n e d  to be an INPU T
and “pay ro l l—process ing ” as a £ROCESS , a r e l a t i o n s h i p  c o n n e c t i n g
these  two  obj ects  m a y  be sp ec i f i ed .  In URL t e rmino logy , if
“emoloyee - in fo r m a t i o n ” is an  i n p u t  to “ p a y r o l l — p r o c e s s i n g , ” t h e
r e l a t i o n s h i p  can he stated “ payro l l—process ing ” R E C E I V E S
“employee-infor mation ” or “employee—inf orma tion ” is RE EIVE D by
“ p ay ro l l—process ing .”

?iq ure 1.14. 1 pr e sen t s  a l i s t ing of al l  re la t ionships  al lowe d in
URL in alpha bet ical order along with legal abbreviation s for
these s t a t e m e n t s .  (A dash in p lace of an a b b r e v i a t i o n
designates tha t there is no acceptable abbreviation for that
statement.) This section gives an intro duction to the
r e l a t i onsh ip s .  They  a re  d e f i n e d  in de ta i l  in Section 2 and  3.

1 • U • 1 ~~~~~~~~~~~
One charact er is t ic  of most r e l a t i o n s h i p s  betwee n two names  is
that it may he specified in both direct ions. For e x a m p l e ,
spe c i f y i n g  th a t  an OUTPUT is G E N E R A T E D  by a PROCESS is

L 

ecuivalent to specifying that the PROCESS GENERATES the OUT PUT.
gE N E R A T E D  a n d  G E N E R A T E S  are  cal led c o m p l e m e n t a r y  r e la t i on ships.
Figure 1.14.2 presents a list of all complementary relationship

PART I USER REQUIREMENTS LA NGUAGE M A N U A L  
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o u r s . (A dash designates tha t the r~~lation ship does not have a
complement .)

1. L .2 Fe~~~~i2ns~~~
p
~ Between  Different C1a~.~~ -~ o~ Objects

~~ L a l l o w s  a n u m ber of r e l a t i o n s h i ps to “conn ect” oblec ts
wh~~th er they are o[ the same class as defined in Sectio n 1.~ et

~n different classes . For instance , in the above example , ~ w O

Target System objects were related via the RECh~~VES
relationshi p. Since Organi z-i tjofl oblec ts, Project M~ina qemer. t ,a n d  Proper t y objec t s also c o n t r i b u te to the descri p t ion o f the
system , th e y ,  too , must he related to defined Targe ’- Sy~item
objects. Therefor e , there  is a n o t h e r  se t of rel ati~~r.sh~~os to
connEct Tar get System objects with Croar~ization objects , ~ne~-he r
for Target System objects an-I Property objects, etc . T~ ic ~
possible sets of relationships are shown in Figure 1.4. ~ .

Relationshi ps ~n ay he classi fled in the same way as objects were
classified in Section 1.3. The first row of Figure l.L 4 . ~~
presents rela tionsh ips tha t- an Organization object may have w i~~r~
other Organi zation objects, w i t h  Targe t  Sys te m objec ts, 7roje~ t

~-anage ment objects and Property objects . The secon d row
or e s e nt s  r e l a t i o n s h i p s  that- a Target Syster~ object nay have wit~;
i:’I - a ni 7 at i o n  ob j e c t s, other  Ta rg e t  Sys te m ohj e c t s , P r o j e c t
‘~anagemen t objects and Property objects. The rh ird row presents
rela tionships that a Projec t Management object nay have wit h
r)rqani7ation objects , Tarqe-t System objects , ot her Przil ec t
Mac a gemen t objects , and Property ob jects. The fourth row in
“igure 1.4. 3 oresents relationships that a Property obj ect ma~h a v e  w i t h  ~ r — i a n i z a t i o n  o b j e c t s , Ta r j et S y s tem  o b j e c t s , P ro jec t
‘~.-ana qement ob-jects and other Propert” oblects.

P~ PT I 
r~SF~ ~EO! IREMFNT S LANCdTk ’~~ M A N U A L
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Abhre— Ahbre—
Re1ationsh i~ via tion P~~~~tionshiD

APPLIES APP PP)CEDUR F~ P~ CD
kSSERT ASPT RECEIVED RCVD

~SSOCIA”FD ASOC RECEIVES RCVS
A SSOCIATED—DA TA ASOD RELATED REL
AT TRIBUTTS ATTB RESOURCE—USAGE RU
BETWEEN BTWN PE SOU PCE—US A GE—PA RA1 ETE R -VAL U E FUPV
CA R D I N ~~LIT Y CA RD R E S P O N SI B L E  F ESP
CAUSED CSD RESPONSIBLE—INTERFAcE PINT
CAU SES CSS RESPONSTBLE~ PROBL E?1— DEFiNER RN~
CL A S S I F I CA T I ON CLS SE CU R I T Y  SE C
CONNECTIVITY CONN SECUPITY—ACCESS—RIr ,HTS SA e
CONSISTS CSTS S E E — M E M O
CONSUMED CNSD SOU~ CE SPC
CON S TIM ES CNSS S U B P A R T S  SU BP
CO N T A I N E D  CNT D SU B S E T  SST
D E R I V A T ION - D P VN S U B SETS SSTS
DE~~IVED DFVD SUBSETTING—CR ITEPIA SSCA
DER IVES DFVS SUBSETTING—CR ITERTON SSCM
DE SCB IPT I O N DT S~ S Y N O N Y M  SYN
G E N E R A T ED GEND T E R M I NA T E D  TR ~~)
GE N E R A T E S GEN S T E R M I N A T E S TR YS
H A P P E N S HAP T E R M I N A T I O N TE FM
:DFNTIFIF-!) IDD T~’RMINATION— CAUSES TEPC
IDFN IFIES It)S TRIGGERED TRGD
INCEPTION INCP TRIGGERS TPGS
INCEPTION—CAUSE5 INCC UPDATED TJPDD
TNTE~~ UPTF,D INTt’ UPDATE S UPDS
INTERRUPTS INTS USED ——
K E Y W O R D  KEY USES ——
MADE —— UTILIZED UTLD
MMc!S MAK UTILIZES UTLS
M A T L ~ OX BOX V A L U E S
M A I NTAINED !IN TD V O L A T I L I T Y  VOL
MAINTAI NS MNTS VOLATILITY—MEMBER VOLM
MEASURED MERD VOLATILITY—SET VOL S
M E A S U R E S  M SPS W H I L E  - WHL
PART ——
P E R F O R M E D PPMD -

P E R ? O P M ’~ PP M S

F igure  1.14.1
List of URL Statements in Alphabetical Order with Abbreviations
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~~~~~~~ 2~ 1Lt~~U E~1~~i2~~ki2

——
ASSOCTATFD ASSOCIATED—DATA
kTTRIBUTES ——
C A R D I NA L I TY ——
C A U S E D  C A U S E S
CONNECTIVITY ——
CONSUMED CONSUMES
CONTAINED CONSISTS
DE R I V E D  D E R I V E S
GEN~~RATED GENERAT ES
HA PPENS ——
I D E N T I F I E D  iD E N T I F I E S
INCEPTION INCEPTION—CAUSES
I N T E R R U P T E D  I N I E R R U P T E S
K EY WO PD A P P L I E S
M A D E  M A K E S
M A I L B OX A P P L I E S
M A I NT A I N E D  M A I N T A I N S
MEAS URED MEASURE S
P A R T  S U B P A R T S
P E R F O R M E D  P E R F O R M S
R E C E I V E D  RE CE I V E S
R E L A T E D B E T W E E N
~ESOURCE— 1JS A G~ RESOURCE—US AGE—PARAMETE R— VA LU £
RE SFCNSIBLE— INT ERFACE RESPONSIBLE
R PONSIBLE— PFD RLE~ — DEFINE R RESPONS ISLE
SECTJ~ ITY A PPLIE S
SEE_MEMO APPLIES
SOUPCE APPLIES
SURSET SUBSETS
3UBSr’TING—CRI~ E R I A  SIJB SETT I N G — C R I T E R I D N
SYN’ PJYr DESIGNATE
TEP~~I N A T E D  T E R M I N A T E S
1~
EP
~~~NATION TERMINATION—CAU SES

TRA CE_ K EY APPLIES
TR I GG E R E D  TRI GGERS
U P D A I E D  U P D A T E S
USED USES
UTI L I Z E D  U T I L I Z E S
V A L U E S ——

Figure 1.4.2
L i s t  of a l l  IJR L R e l a t i o n s h i p s  w i t h  C o m p l e m e n t a r y  Re la t ionships

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

L - - _________________ —— -~~~~~~ —~~~~ - — - _ S-~~ 

—



.

IBM3EO/370/VG/TSO URL iJS E~ ’S MA N UAL 27

ORGANIZA TION OBJ ECTS TARGET SYSTEM OBJECTS

OR~~ANIZATI DN 5TIRPARTS/PART GENERATES
ORJECTS RESPONSIBLE

RECEIV ES

GE N E R A T E D  ASSOCI A T E D /
A SSO~ iA TED— DA TA

SY S T E M  R E C E I VED C A F D I NA L T Y
OBJ ECTS RESPON SIBLE—INTERFACE CA USED/CAUSES

CLASSIFICATION
CONNE~ TI yr TY
CONSUMED/CONSUMES
CONTAINED/CONS I STS
DE~~I v F D / D E ? : v E S
G E N E R A  T E D/GE H F ~A IFS
HAPPENS
I D E N T I F I E D / I D E N T I F I E S
IN CEPT ION!

IN C E~ T ION — CA U SE S
I N T E R R I J P T E D/ IN 1’ERPU PTS
M A D E /M A  KE S
M A I N T A I N E D / M A I N T A I N S
MEA SU~ ED/MEASU RE SPA PT/S Ti BP A RT
PEP FOP MED/PERFORMS
RE CEIVED/RECEIVES

~E L A T E D / P E L A T F  S
RSSOURCE— rTSA GE /
P SOUFCE— U SA ~ 5—
P AI R A M E T E R — V A L  UE

SEC UP ! T V — A C C E S S— RI G II  T~
SuBSEr/SUBS ETS
S 1JB S E T T I N ~~— C R T T E R r A !

S U B S E T T I N G — C R I T E R I O N
T E R M I N A T E D /TER~~~N A ES
“ E R M I N A T I O N /

TERMINATI ON- C ~ USES
T R T G G E P E D / T ~~IG ~E R S
U P D A T E D / U P D A T E S
UTILIzED,rTTIL:~ E5

— — 
VA LTJE .S 

—

PPOJ~ CT RESPONSIBL E RESPONSIBLE
MANA GEMENT
OBJ E CT S

2PO PEP~’Y .A °PLIE S APPLIES
OBJE CT S

Figure 1. t$.3 Rela tionships arnonq Classes of Objects
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PROJECT NANAGEM !N.T OBJ ECTS P R O P E B T ~ Q~~~EcT~

ORG ANTZATIDN P~’SPONSIBL E— PROBLEM—DEFINEP ATTRIBUTES
1DJFCTS KEYWORDS

SECU R I T Y
SEE—MEMD
SO rjp c F
S YN O N Y M
IRA C F — KE V

TARGET FFS PONSIBL E—PROBLEN— DEFINER ATTB BUT ES
S Y S T E M  K E Y W O R D S
OBJECT S SECURITY

S FE— N EM )
SOURCE
S YN O N Y M
T R A C E — K E Y

PROJECT MA ILBOX/APPLIES ATTRIBUTES
M A N A GE M E NT KEY W O R D S
OBJECTS SECURITY

S EE—MEMO
SOURCE
SE ND N Y M
T R A C E — KE Y

PRO PE R T Y A P P L I E S A T T R I B U T E S
OT3JECTS KEYWORDS /A PPLIES

SECU R I T Y /APPLI ES
SEE—MEMO/A PPLIES
SOURCE/A PPLI ES
SYN O N Y M
T R A C E  — KE Y

Figure 1.14.3 Relationships among Classes of Oblects
(Co n t inued)
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1.4.3 ~~~~~~~~~~ ~~d

Any information which is needed to describe an ob ject a n d  which
ca n n o t  he spe c if ied  by u s i n g  one or more  r e l a t i o n s h i p s  can be
specified in a narrative or text description called a comm ent
entry. These comment entries are not named (as objects -a re
name) and , therefore , app ly to only one particular name . A
n u m t e r  of d i f f e r e n t  types  of c o m m e n t  en tr ies may he def ined
4~ pe n d in g  on t h e  t y p e  of object  t h e y  p e r t a i n  to. The types of
narrative and free-format desc riptions that may be defined in
IJ~ L according t.o the class of ob jects being describ ed is given
in Fi gure 1. 14. 5.

1 .4  • 4 C lassi f i ca t ion  of Pe 1at ion shj~~ ~~j

The r e l a t i o n s h i p s  m ay  he grouped into nine major groups on the
basis of t h e  “aspec t” of th e syst€m which i- hey d escribe . These
nine ma jor aspects are:

System Flow
S y s t e m  S t r u ct ure
Da ta  S t ruc tu r e
Data Derivation
S yst em Size a n d  V o l u m e
Sys tem D y n a m i c s
System Architecture
System Proper ties
Prcject  M a n a q e m e n t

Each is def ined  b e l o w .  S pec i f y ing  i n f o r m a t i o n  a b o u t  ea ch of
these  aspects i n v o l v e s  one or more object t y p e s  and
relationships. Figure 1.14.6 presen ts a summary of these nine
aspects with corresponding objects and relationships.

St em L19E

The System Flow aspect of the system deals with the interaction
between  the target syste m and its environment. This in volves
describing those objects (INPUTS) which are supplied by the
environ men t (INTERFACES) to the target system , thos e ob ject s
(OUTPUTS) which are produce d by the target system and accepted
by the e n v i r o n m e n t , and  the  r e s p o n s i b i l i t y  of the environment
f o r  i n f o r ma t i o n  (F~’TS) within the system.

A n y  t r a n s f e r s  of  d a t a  w i t h i n  t h e  system are not conside red as
part of System Flow beca use there is no interaction wit h the
environment.

1.4.4.2 ~~~~~~~~ ~~~~~~~~~~~~~

System Structure is concerned with the hierarchies inherent in

P A R T  I TYSER 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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most types of systems. (This incluies information structures as
well as processing structures.) Structures may also be
i n t r o d u c e d  to fa c i l i t a t e  a p a r t i c u l a r  design approach suc h as
“top iown .” In this context all information may initia lly be
g roupe d t oge the r  an d  called by one name at the h ighest level,
a n d  ‘h en  g r a du a l l y  broken  d o w n .  System structures can represen t
h i g h — l e v e l  h i e r a r c h i e s  w h i c h  may not actually exist in the
sys tem as well as those that do.

Ct~~5~ C F OBJEC” TYPES COMMEN T ENTRY RELATIONSHIP

O~ GANI? A~ TON OBJECT S DESCRIPTION

~A P G EI SY S T F M  ~ 9JECTS D E R I V A T I O N
D E S C R I P T I ON
P R O C E D U R E
V OL A T I L I T Y
V OLATILITY—MEMB ER
V OLATILITY—SET
WHILE

~RCJFCT f 1 A N 1~GF M EN T DE SC R I P T I ON
OB JECTS

PROPERTY O3JFCTS DESCRIPTION

F igure 1.4.5 Types of Comment Entries
for each Class of Otjects
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SYSTEM A SPE C~ U PL OBJE CT S URL R E L A T I ON SH I P S

SYSTEM FLOW INTERFACE RECEIVES/RECEIVED
INPUT GENER A TES/GENERATED
OU TPUT U PDAT ES/U PDA TED
PROCESS RESPONSIULE—INTER ‘ACF
SET

SY STE M STRU CTUR E  I N T E R F A C E SU B P A R T S /P A R T  OF
INPU T S UBSET /SU B SETS
OUTPUT UTILIZE S/UTILIZED
PROCESS
SET

D A T A  S T R U C T U R E  GR OUP C O N S I S T S/ C O N T A I N E D
ELE M ENT I D E N T L F I E S/I DE N T I~~IED
ENTITY SUBSETTING—CRITERIA /

SU BS ET~ I N G — C RI T ER ION
ASSOCIATED/ASSOCI A TED— DAT A

DATA D E R I V A T I O N  I N T E R F A C E USES/USED
I N P UT D E R I V ES/D E R I V E D
OUTP UT U P D A T E S /U P D A T E D
PR OCESS MAINTAINS/ MAINTAINED
SET P R O C E D U R E  *
GROUP DERIVATION *

E L E M E N T  CLA SSIFI CA T I O N
ENTITY SECURITY-ACCESS—
C L A S S I F I C A T I O N  R I G H T S

SYSTEM SIZE SYSTEM—PARAME TER CONSISTS
I N T E R V A L  H A P P E N S

CON N E C T I V ITY
~ A R D I N A L I T Y
V A L U E S
V O L A T I L I T Y  *

V O L A T I L I T Y - S E T  *
VOLATILI TY—MEMBER *

SYST EM D Y N A M I C S  EVENTS C A U S E S / C A U S E D
CONDITION INCEPTION-CATJSES/

ON I N CE P T I O N
INTE R R UPTS /I N T E R R UPTE D
MAKE S/MADE
TERMIN ATES/TERMINATED
TEPMINATION—CAUSES/

ON T E R M I N A T I O N
TRIGGERS/TRIGGERED
W H I L E  *

* comment entry
F i g u r e  1. 4 .6

T1~~L ob ject and Statements Organized According
to Aspect of Target System Descri bed
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SY STE M ASPE CT DPI OBJ ECTS U R L  R E L A T I O N S H I P S

SYSTEM AUCHITECTrTRF PROCESSOR CONSUMES/CONSUMED
RF SOqECE REFORMS/PERFORMED
RESOUR CE— USAGE— RESOURCE- USAG E/

PARAMETER RESOURCE—USA GE—
U N I T  P A R A M E T E R — V A L U E

ME ASU R E S / N E A S U R ED

PROJECT MA NA GF~~ENT PROBLEM—DEF INER RESPONSIBLE/
MAILBO X RESPONSIBLE—

PROBLEM—DEFINER
MAILBOX/APPLIES

P R O P E R T I E S AT TRIBU TE / ATTRI BUTE S/APPLIE S
ATTRIBUTE—VALUE KEYWORDS/APPLIES

CLASSIFICATION SEE-MEMO/APPLIES
KEYWORD S Y N O N Y M S / D E S I G N A T E
MEM O DES CRIPTI O N *
SYNONYM SOURCE /APPLIES
SOU RCE SECURITY /AP PLIES
S E C U R I T Y  T BA CE — K E Y fA P P L I ~~
¶PACE— Ic EY A SSERT

* c o m m e n t  e n t r y

Fig ure 1 . 4. 6  ( C o n t i n u e d )
URL Ob ject and Statements Organized According

to  Aspect  of Target  System Described
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1.4 . 4 .3 Data S t r u c t u r e

D a t a  S t r u ctu r e s  represent  the  r e l a t ionsh ips  t h a t  ex is t  among
data used and/o r manipulate d by the system as seen by the
“users” of the system . Data Structures also exist in the way
da ta  is groupe d in col lect ions of i n f o r m a t i o n  such as d o c u m e n t s .
The descr ipt ion of Data Structures also involves specif ication
of rela tion shins among logical collect-ions of d a t a  and the da’a
associa ted wi th such relationships .

1.4.4.4 ta ~~~~i1~ U2.D

The Data Derivation aspect of the system description specif ies
the way in whic h d a t a  is m a n i p u l a t e d  or der ived by t he  sys t em.
It specifies what information is used , updated and/or ~er ived ,
how t h i s  is don e , and by which processe s. This aspect differs
from System Flow , since System Flow only designates the inputs
to th system and the end results (OTJTPUTS) , w i t h o u t  s p e c i f y i n g
what actions take place to bring these transformations about.
Data Derivation can deal with the very lowest ~r a n s f or ~iat ions ofd a t a , whereas , S y s t e m  Flow dea ls  w i t h  h igh level co l lect ion s of
in f c rm a t i o n  ( i . e . ,  INPUT S m l  CUTPUTS) .

1 .4 .4 .5 ~~stem Size

The System Size is concerned wit.h the size of the syste n and
those factors that influence the volume of ørocessing that will
be required . To d es c r i b e  s yst e m  size, the p a r a m e ter s  i n v o l v e d
a re  n a m e d  as oh j~ cts.

1.4.14.6 ~~st e m D lnamics

The dy n a m i c  a n a l y s i s  aspect of sys tem d es c r ip t i on  p r e s e n ts  t h e
m a n n e r  in w h i c h  t h e  t a rge t. system behaves over time . EVENT S and
COND TIONS are  usel to h e l p  l e s c r ih e  when  P RO CES SE S are
p~ rformed an -I under what conditions.

1.4.4.1 ~~ s~~en Arch  i tec tur~

The Sy stem A r c h i t e ct u r e  aspect deals with the physical
c omp o n e n t s  an- i  s t ru c t u r e s  t h a t  a r e  necessa ry  in o rde r  t o  r ea l i ze
th~ given user requirements .

1.4.14.9 Proj~ t ~~~~~~~~~~~ 
-

In a~ di~~ion ~o th~ d es c r i p t i o n  of the  ~arget system being
desig ned , d o cu m ’~n ’ a ~~ion of the groun designing (or doc n~~ntinq~
the target svs~~em is needed . This involve s identification of
perscns involve s an r~ their r~~sporsibilities, etc.

PART I USFS R~~~TTIREM ENT S LAN GUkGE MANUAL
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1.4.4.9 Properties

All objects (of a particu lar type) used to describe the target
system have characteristics that distinquish them f rom other
objects of the same type . Therefore , the properties of
narticular objects in the system must be described. In general ,
oroperties involve any description particular to a given object .

• ~~~ te~ roc~~~~n t a t i o n  sins F~ZURA

The Process of usin g ~JRL /URA to describe an information
processing system includes the following steps:

1) Ga t h e r i n g  i n f o r m a t i o n  a b o u t  the system.
2) Exp re s s ing  the information in URL.
3) Formatting IJR L as required by IJRA.
4) Con verting the Problem Statement into computer processable

form.
5) Entering the data into the project data—base.
6) Generating outputs fro. the data— base.

1.5.1 Ga ther in~ Informa tj9n ~~~~~ ~~~ ____

T hi s  st ep can be ca r r i ed  out as w i t h  present  m anua l  met ho ds .
However , the URL structure (sections and statements) c~n be use d
as a struct ure for which information is collected. nRA outputs
can also be used as a checklist of missing information.

1 .~~.2 Fxp~essin2 ~~~e I~~~~~~~~~~~~~~~~ -in ~~&
The use of U R L  consists of:

- Identifying objects, naming them and assigning a unique type
to each.

- D e t e r m i n i n g  the  re la t ion ships  among the objects.
— ct a t i n g  appro p r i a t e  properties for each object.

A n y  i n fo rma t ion which  canno t  be expressed in th is  fo rma l syntax
c-an ~e given as text in comment entries .

1.~~~ !~~~ t~ia2 ~~ ~i k1~LL~~ ~1 
URA

URA requires on Ly minimal formatting as described in Section

OA FT I U SER Rf l U I R E M E N T S  L A N G U A G E  MAN UAL 
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1.5.4 x~~~Aa~ t~~ 2~2N~~ ~~~~~~~~~~ flt2 !2~~~L ~~~~~~~~~Form

The çrohlem sta tement can be read by URA from whatev ’~r form of
computer proces sable input is desired . The usual procedia r~ will
he to punch the problem on cards or to enter it vim a t -~rminal .

The data can be entered on cards anywhere in the first 72
columns . -

When da*a is entered via a terminal , it will normally first he
entered into a file.

1.5.5 Entry of the lata into the Project Data ~ase

In I SDO S termin ology, the description of a proposed Information
Processing System is called a Problem Statement in the sense
that it represents a “problem ” to be solved . The physical
sys tem designer then has the problem of finding the best system
to accomplish the requirements implicit in the description of
the proposed In formation Processing System. (The propo se-I
system can be considered a solution to an earlier probl em ,
namely, the problem of what outputs are necessary to satisf y the
“users” needs for information.) The URI. data—base contains the
nroblem statement as it has been given up to that time.

The problem statement will he b u i l t  up over a period of tim e,
possibl y by a numb et of problem definers working simult an eously .
Th ree aspects of  a problem s t a t em e n t  and  i ts use dur ing  logical
system design need to be considered :

1) The documentation of the problem statement ava ilab le to the
problem definer based on the URL information in the
da ta -base .

2) The prob lem st a t e m e n t  as it exists in the data—base.

The data—base con~a ins information about all the object s that
have been id~ntified , and all the relationships among those
objects tha t ha ve been specified. It also contains narrative
statements to b~ used in the fina l docu mentation. Except for
the narrative statements , the data is stored in “coded” form and
not as a copy of the FORMATTED PPOBLEM STATEMENT.

3) The method by which the problem statement is added to or
modified.

When the problem definer wi shes to add to the data-base or
mod i fy  it in some way, inpu t is prepare d according to the syntax
of URL , i.e., in the same form as the FORMATTE D PROBLEM
STA T EME~4T. ~!owever , only new data or changes to the data need
to t~e entered . Any dat a not  a f f e c t e d  by t he  inpu t  will  r e m a i n
unchan ged.

PART I USE 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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The use of URL , therefore, differs from present methods in two
significant ways: the information about a proposed system can be
entered in any order and only new data or changes need be
entered.

1.5.f Generatin2 Out~~~ s ~EQ~ ~~~~ Base

At any tim e problem definer s can obtain outputs based on all or
part of the data in the data—base. These outputs wouH be used
by ~he problem definers in their own work (Data Collect ion,
Analysis , Desig n, Evaluation or Improve ment) or in conferring
with users and others. The complete statement containi ng all
the data in the data—base is called the FORMATTED PROBLEM
STATEMENT. The other outputs contain subsets of the total
documentation , summaries , rearrangement s and analyses. The URA
User’s Manual gives a complete description of each report
available to the problem definer.

The FORMATTED PROBLEM STATEMENT is based on all the dat a in the
dal-a—hase . It is not merely a listing of the data that has been
entered hut inclules, in addition to the relationsh ips
explici tly stat ed, those that have been implied (i.e.,
complementary relation ships) . The FORM ATTED PROBLEM STATEMENT
is “syntactically ” correct, i.e., it can be processed by FJRA .
In pract ice proble. definers would use the FORMATTED PROBLEM
STA TEMFNT in conjunction wi th cther reports from URA.

1 • 6 User ~e~~uirenen ts ~~~~~~~~~~ ~~~~~~
Since URL is a language which must be understood by a :ompu ter
orogram , (UBA ) , it must have a formal structure, usually
referred to as syntax . In this section , the syntax str ucture of
U R L  is outlined . A more detailed statement of the syntax for
UR L appe ars in “User Requirements Language, Language Refere nce
Manual. “ 1

1 • 6 • 1 La~~ ua~~ Str t ur e

TIRL consists of several levels:

S~j~~~x L~~~!~~~1 
U~ L Descrjpt~jon Sti~~~~~~~~fl~~~~

1 Ta rge t  System Descript ion
2 U R L  Section
3 t JBL Statem ents
4 Reserved Words , Names , Numbers
S Characters

~ description at each level consists of one or more uni ts of the

~ Part- II of th is document.
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succeed ing levels. A syste m description consists of one or mor e
URL sections. A URL section consists of one or more (JP L
s t a t e m e n t s .  Ea ch URL si- atenient is f o r m e d  by  some combi na ti on of
Reserve d Words , N a m es , a nd/or  Numbe rs . F ina l ly , the  Rese rved
Words, Names an ‘Ju m b e r s  consist  of cha racters  a l l o w e d  by t he
URL character set.

The syntax of the constituents at each level are define I in the
remainder of this section.

1.6.2 Problem Statement Format

URL is a free—forma t language in contrast to “fixed—for ma t” or
“tabular. ” In particular , this means that !JRL descriptions can
appear anywhere on the physical med ium , such as punched cards
and tha t within fairly wide limits , information can be en tered
in any order.

The program which “reads ” the Problem Description understands or
decodes the ‘lescriotions by reorganizing a delimite r the
sem i—colon (;) and Reserved Words. The latter are defined in
1.6.1.

The major advantages of free format are that complex proble m
statements can be made with relative ease and the probl em
statements can be made fairly concise.

Forms  can he des igned  if a more structured method of recording
the problem statement is required . One possible organization of
the forms is given in Section 3.

1.6.3 Target S~ stem Identification

Only one TTRA da ta-base is needed to store all informati on about
a given System. This data-base represents the up—to—date
version of the system description. URA has facilities for
specifying the name of the system being described on all reports
generated from the data— base.

1. 6. L4 U RL 
~~~i2fl~

A UR L description or Problem Statement consists of one or more
URL sections. Each section consists of one or more U RL
statements. The first statement in a section (and the on ly
req uired one) is called the Section Header. A Section Header is
a UR L s tatement tha t identifies a sec tion and specifies:

1) That the user defined names given in the section header ace
a particular object type (e.g., PROCESS or SET , etc.).

2) That any tJRL statements (up to the next Section Header )

PART I USER REQUIREMENTS LANGUA GE MANUAL
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~re~~~n t  son~e descr i p t i on  a b o u t  the nam e(s) g i v e n  i n  the
h e a d e r  a n - I / o r  f or ~n relationships between names in the

~ead~ r and other user—d’?fined names in the problem
statement .

~h’~r. ar e a finite number of URL statements that are defined a~
Section U’~ad~ rs an’i are qiven in Table 1.6.4.

C O N D I T I O ~ ~1FM O
O U T P U T

~FSI~ NA ~~ PR OBLEM—DEFINE R
FL~~1ENT P R OC ESS
E N T I T Y  PR OCES SO R
EVEN ” RELATION
GROUP RESOURCE
TNP!P’ RESOURCE— USAG F—PABA ME TER
I N T E R ~~ACF SET
I N T E R V A L  UNIT

Table 1.6.4. Section Header  S t a t e m e n t s

~‘ost object typ es are defined in sections of the same tim e ,
i.e., a PROCESS would be defined in the PROCESS section .
Therefore, th~re is a one to one corres pondence between types of
objects and section headers except that the following types of
ob jects are all defined in a DEFINE section:

ATTRI R UTE SEC U R I T Y
ATTRIBUTE—VALUE SOURCE
CLASSI FICATION SUBSETTING—CPITERION
KEYWORD SYSTEM—PA RAMETER
MAILBOX TRA CE—KEY

a n d a S Y N O N Y M  is ass igned  to  an object  by a D E S I G N A T E  sec t ion .
Th is  d i s t i n c t i o n  b e t w e e n  Type of Object and Section Hea der is
immaterial conceptually and is introduced only to simplify
entering U R L  i n f o r m a t i o n  i nt o  the  da t a— base since a l l  t h e  Types
of (Thjects described in a DEFINE section allow essentially the
same set of statement-s.

For each type of section header there are a finite num b er of
different ITP L s t a t e m e n t s  t h a t  can be specif ied a f t e r  i t .  For
example , if the section defines a name to be an INPUT it may be
desirable to say what GENERATES and wha t RECEIV ES the INPUT , hut
i t  wou ld be illogical to say that the INPUT MAINTAINS other
information . Therefore , there are a select set of URL
statements that may be used in conjunct ion with a particula r
Section Header. The Section Summaries in Section 3 and in “Use r
~equirements Language , Langua ge Reference Manua l,” present a
list of which URL statements which can appear in each type of
sectio n .

~ Part II of this document.
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~~~~~~ U R L  Stat’ rtents

There ar~ three basic type s of !JRL statements:

1) Section Header statement — This  t y p e  of statement is use d
to define one or more names (objects) to be a pa rt ic ular
object tyne (e.g., PROCESS or GROUP) as described ibove .

2) Relationsh ip statement — This type of statemen t is used •o
specify relationships between or among objects. In
specifying the target system description , it is necessary
to describe which INTERFACES supply which INPUTS to wh ich
PROCESSES , what data (GROUPS and ELEMENTS ) are use -i by what H

PROCES SES, what EVENTS cause which PROCESSES to be
triggered , and how often , etc. For each type of oblec t
particular- relation shi ps can be specified as ou tlined in
1.14 a n d  i scr ibed in  m o r e  de t a i l  in  Section 2 a n d  3. For
example , a relationsh i p betwee n an OUTPUT and the PEOCi~SS
which produces the OUTPUT would be specified by the
GENERATES statement. A PROCESS can GENERATE an OUTPUT .
Likewise, an OU T P U T  m a y  be G E N E R A T E D  by a PROCESS.

3) Commen t E n t r y  s t a t emen t — Th is type of statement is used to
r e l a t e  a n a r r a t i v e  (or t e x t )  d e s c r i pt i o n  ( c o m m e n t  en t r y )  t o
a particular object . Text descriptions , therefore , may be
used to su pplement relationships ; this means that any
information which cannot be directly specified in one or
more r e l a t i o n s h i p s  ( r e l a t i o n s h i p  s t a t e m e n t s )  can  b e
presen t ed in a n a r r a t i v e  f o r m a t .

All URL statements begin with a reserved word and are terminated
by a semi—colon (:) . If the statemen t specifies a relationship
(one of the typ es ~f statements defined previously) the n the
statemen t must also consist of one or more user defined names
and may not req uire one or more reserved words. Optional words
m a y  Fe inser ted in the  s t a t e m e n t s .  For example :

RECEIVED BY employee—processing;

begins with the reserved words, RECEIVED , which is followed by
an optional word , BY , then by a user—defined nam e ,
“employee-processing ” and finally , terminated by a semi—colon .
Blanks are used to separate words and names in the stat em ent.
A n y  n umber  of b l a n k s  may be used where  one blan k is al lowed .

If t h e  s t a t emen t is a comment entry type statement , the n the
first line of the statement may only consist of reserve d words
and  the  sem i—colon . Succeeding l ines  of t h e  s t a t e m e n t  a re
interpreted as the comment entz:y text until a semi—colo n is
encoun t ered . Therefore, a semi—colon may not be used in the
text of a comment entry statement. For example:

DF SCRI P~ ION;
The t ime card is the  record of hours  an hour ly

PART I USER R E Q U I R E M E N T S  LA NG U AGE M A N U A L
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employee worked in any qiven week. ;

An y charac ters, excep t the semi—colon , may aopear ir th-~ t - ~~ -
~~

a c o m m e n t  ~n try such as t h e  pe r iod  ( . )  in th i.s ex v -pie. Th~
comment en try text may not begin on the s’ime line as !-I~e
reserve d word for the statements.

In.  m a n y  s t a t e m e n t s  which specify relationships am . rt q ob , ~:‘
list of user defined names nay be given. For ~xample:

USES: fica—tax , fed eral—tax , sta te-ta.c ;

designates that the names in the section header , ‘:~ ; w~ ic~ ~~~
s t a t e m e n t  belon gs , U SE fica—tax , federal— tax an~ state- t
Bla nks  may he used on e i t h e r  side of the comrtas  ~~- r a t~.ii ’ .;
‘15cr defined names.

Abbreviations of r eserve d words  n a y  he used in ~~~~~ ~t th~ I -

reserve d word. For example:

R E C E I V E D  BY: emp l oy ee—proce s sin- i ;

m a y  also he g i ven  as :

RC VD em pLoyee—processing;

The a l l o w a b l e  a b b r ev i a t i o ns  ( w h i c h are also d e s i g nat e d  as be i~~-i
r .~se rved words )  are given i n  A p p e n d i x  D of “The ~Js~~:’s
~ e qu i r em en t s  L a n g u a g e , L a n gu a g e  R e f e r e n c e  M a n u a l . ” ’

~~~!e~

Re s e r v e d  words  are c o m b i n a t i on s  of let ters and  dashes  used  to
identify UP!. section headers , URL statements and o p t i or l a l  w o r d s .
There is a limited number of reserved words as give n by  A ppendi x
B of “The Us’~r ’s Fequire ments Language , Language Reference
~anual .” All reserved words are defined by the URL/URA system
and may not he changed by the user.

-op t i o n a l  wo r ds m ay  h e  used by the problem d e f i n e r  to im pr ov e t h e
cea’iability of the problem statement. Words like BY , A , ARE ,
END , etc. are legal U RL optional words . Appendix C of “The
ri ser R e q u i r e m e n t s  L a n g u a g e , L a n g u a g e  R e f e r e n c e  M a n u a l ”  is a l i s t
of all URL optional words. In the following URL sta tem ent:

U S E D  BY c~m p loyee—processin q TO DERIVE paycheck ;

the words, USED , BY , TO and DERIVE are URL reserved words .

‘Tser defirted names are any names (words) used in a URL statemei t
that a re  no t  IIRL r eserved  w o r d s .  Res t r i c t ions  on user  de~~~ne~

Par t II of th is document .
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names are that the y may only begin with a letter , consist of
o n l y  l e t t e r s, d igi ts  and dashes , and be no longer  t h a n  t h i r t y
charac te rs  in Len~ th. The names “employee—processing ” a n d
“paycheck” in the previous example are i ns tances  of use r d e f i n e d  -

names.

N u m bers used in a t J F L  s t a t em e n t  m a y  on ly  consist  of the d i g i t s  0
through 9 with no decimal points plus or minus sign s, etc.,
allowed .

1.6.7 ~~~~~~~~~

All Feserved words, names and numbers m ust be co mposed of
cha r ac t e r s  in t h e  U P L  c h a r a c t e r  set.  The a t t a c h e d  list gives
fo r  each ASCII  c h a r a c t e r  a code of 1 to 4 c la ssi t y i n q  t h e
characters into the following categories:

Code 1: Nonprinting operating System and transmission con trol
characters to he treated as punctua tion , but will alway 3 be
illegal .

Code 2: Puncutation , delimi ters , etc. which are no t allowed in
na n es.

Code 3: Characters allowed at any posit ion in a name.

Code 11: Charact er s allow ed at any posit ion in a name af ter the
f i r st .

rhere are t hree versions of this categoriza tion~

1 . A one nage summary . 
-.

2. sorted by Octal representation.
3. ~orte1 hy code, then by Octal representation.
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CODE 1: All others

CODF 2:

CO DE 3: AB CD E F GH I JK L M N OP O R S T U VW X Y Z
abcd efqh i jklmnopqrstuvwxy7

CODE U: 01231$S67R9
+— . /<>-~~_
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CODE HEX CHA R NAM E
1 00 nul null or time fill char
1 01 soh start of heading
1 02 stx start of text
1 03 e~~x end of text (FCM)
1 04 p f  punch  o f f
1 05 ht horizon tal tab
1 O~ lc lower case
1 07 del dele te
1
1 09
1 OA smm star t of manual message
1 0~ v t vertical tabulation (VT)
1 OC ff form feed (FORM)
1 00 c r  c a r r i age  r e t u r n  ( R E T U R N )
1 OF so shift ou t
I O~ si shi f t i n
1 10 dIe data link escape
1 11 dc l  device c o n t ro l  1 ( K — O N )
1 12 dc2 device control 2 (TAPE)
1 11 tm tape m a r k
1 114 res restore
1 15 n i  new l i n e
1 16 h s  backspace
1 17 ii idle
1 19 can cancel
1 19 en end of m e d i u m
I 1A cc cursor con t ro l
1 lB cul customer use 1
1 1C ifs interchange file separator
1 1D igs i n t e r c h a n g e  g r o u p  separa tor
1 1E it s  in t e r c h a nge  record separator
1 j F ius interchange unit separator

P A R T  I USER 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

L _  

. 4

~~~~~~~~~~~~~ ~~~~~~~~~ 
-______________



IRN36C/370/V S/TSO URL USER’S MANUAL 14 14

COD E HEX C H A R N A M E
1 20 ds digit select
1 21 sos start of significance —

1 22 f~ field separator
1 23
1 214 hyp bypass
1 25 if line feed
1 26 eth end of transmission block
1 27 esc esca pe
1 29
1
1 2A sm set mode
1 23 cu2 customer use 2
1 2C
1 20 eng  e n q u i r y
1 2R ack acknowledge
1 2~ hel bell
1 30
1 31
1 32 svn synchronous idle
1 33
1 314 nn punch on
1 35 rs rea der stop
1 36 I C  upper case
1 31 cot  end of t ra nsmiss ion
1
1 3~
I 3A
1 3~ c u 3  cus tomer  use 3
1 3C dc~4 device control 14
I 3~ nak nega tive acknowledge
I
1 ~ub substitute

PART I USER PEQ TJIREMENTS LANGUAGE MANUAL
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CO DE HEX C H A R  N A M E
2 40 s k p  space
1 41
1 42
1 443
1 44
1 45
1 46
1 47
1 49
1 149
1 4A cent sign
14 . period
U 4C less—than sign
3 4D ( left parenthesis
4 4E + plus sign
2 4F logical OR
2 50 & ampersand
1 51
1 52
1 53
1 514
1 55
1 56
1 57
1 58
1 59
3 SA e x c l a m a t i o n  po in t
3 5R dollar sign
2 SC * asterisk
3 ) right p a r e n t h e s i s
2 SE semicolon
3 SF -‘ logical NOT

PART I USER REQUIREMENTS LANGUA GE MAN UA L
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~~~~~~~~~ 1th. ~~!4 60 — minus sign , hyphen
U 61 / slash
1 62
1 63
1 64
1
1 66
1 67
1 6~3
1 69
1
2 , comma
3 percent

£4 60 
— 

un derscore
4 6F > greater—than sign
2 6? ? question mark
1 70
1 71
1 72
1 73
1 714
1 75
1 76
1 77
1 78
3 79
2 7A : colon
3 78 1 n umber  s ign
3 7C at sign
2 70 ‘ pr ime , apos t rophe
2 7! equal sign
2 7? “ quotation mark

PART I USER REQUIREMENTS LANGUAGE MANUAL
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C O D E  HEX C H A R  N A M E
1 80 cmd command operand indicator
3 Ri  a
3 92 b
3 83 c
3 ‘314
3 95 e
3 86 f
3 87
3 qq h
3 89 i
1

F 
1 88
1 RC
1 91)
1 RE
1 9?
1 90
3 91 1
3 92 k
3 93 1
3 94
3 95 n

o
3 97 p
3 98 q
3 99 r
1 9A
1 98
1 9C
1 90
1 9E
1 9?
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~~~22I !1~~~~~ ~~~~~L~1 ~~~~~~~~~1 A0
1 Al
3 A2 s
3 A3 t
3 A4 u
3 AS v

A6 w
3 A7 x

A8 y
3 A9 z
1 AA
1 AR
1 AC
I AD
1 AE
1 A?
1 BC)
1 Si
1 B2
1 B3
1 B4
1 85
1 86
1 87
1 BR
1 89
1 BA
1 RB
1 BC
1
1 BE
1 8?
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CODE HEX C H A R NA N?
1 CO
3 Ci A
3 C2 B
3 c3 c
3 C4 D
3 CS E
3 C6
3 C7 G
3 C9 H
3 C9 I
1 CA
1 CR
1 CC
1 CD
1 CE
I CF
1 DO
3 Dl J
3 02 1<

D3 L
3 04 -M
3 05 N
3 06 0
3 07
3 DR Q
3 3
1
1 1)9
1 DC
1 P0
1 DE
1 0?
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CO D E  HEX C H A R  N A N ?
1 50
1 51

52 S
3 53 T
3 54 U
3 55 V
3 56 w
3 57 X
3 58 ‘1
3 59 Z
1 EA
1 ER
1 EC
1 ED
1 ES
1 SF
4 P0 0
£4 El 1
4 P2 2 - 

-

U F3 3
14 p14 14
4 PS 5
14 56 6
4 P7 7
4 FR S
14 ~9 9
1 PA
1 PB
1 PC
1 PD
1 FE
1 FE

DA RT I USER REQUIREMENTS LA NGUAGE MANUAL
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cQ2.~ !L~ ~~~ I~ I
1 00 nu]. null or time fill char
1 01 sob start of heading
1 02 stx start of text
1 03 etx end of text (SCM)
1 04 p f  pu n c h  o f f
1 05 h t horizontal tab
1 06 lc lower case
1 07 ‘lel dele te
1 08
1 09
1 OA smm start of manual message
1 08 vt vertica l tabulation (VT)
1 OC ff form feed (FCRM)
1 00 Cr carriage return (u.. ‘RN)
1 05 so shift out
I Op si s h i f t  in
1 10 die data link escape
1 11 dcl device control 1 (I—ON)
1 12 dc2 device contro l 2 (TAPE)
1 13 tm tape mark
1 14 res restore
1 15 nl new line
1 16 b s backspace
1 17 ii idle
1 19 can cancel
1 19 em end of medium
1 CC cursor con trol
1 lB cul customer use 1
1 ic ifs interch ange file separator
1 1D igs inte rchange group separator
1 1! irs interchange record separator
1 1? ius inte rchange unit separator

A
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cQ~~ ~~ cM~ ~~~1 20 ds digit select
1 21 sos start of significance
1 22 fs field separator
1 23
1 24 byp bypass
1 25 if line feed
1 26 et b  end of transmission block
1 27 esc escape
1 28
1 29
I 2A sm set mode
1 2B cu2 customer use 2
1 2C
1 2D enq en~niry
1 25 ack acknowledge
1 2P be]. bell
1 30
1 31
1 32 syn synchronous idle
1 33
1 314 pn punch on
1 35 rs  reader stop
1 36 tic upper case
1 37 eot end of transmission
1 39
1 39
1
1 38 cu~ customer use 3

— 1 3C dct4 device control 14
1 30 nak nega tive acknowledqe
1 3E
1 3? sub substitute

Pt.RT I USER REQUIREMENTS LANGUA GE MAN UAL
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c2p..~ li~~ c1i~ li ~I1 41
1 42
1 4.
1 44
1 145
1 146
1 147
1 48
1 49
1 4A cent sign
1 51
1 52
1
1 5L~
1
1 56
1 57
1 58
1 59
1 62
1 63
1 64
1 65
1 66
1 67
1 68
1 69
1 6A
1 70
1 71
1 72
1 73
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cQQ! !i~! c~~e .NA~tt1 74
1 75
1 7.
1 77
1 78
1 90 cmd command operand indicator
1 BA
1 RB
1 SC
1 80
1 RE
1 8P
1 9!)
1 9A
1
1 9C
1 9D
1 9S
1
1 A0
1 Al
1 AA
1 AB
1 AC
1 AD
1 AS
1
1 BO
1 81
1 82
1 B3
1 B4
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CO P E HEX C HAP N A M E
1 Bc
1 86
1 B7
1 B9
1
1 B~1 BB
1 BC
1 RD
1
1 BF
1 CC)
1 CA
1 CR
1 cc
1 CD
1 CE
1 CF
1 DO
1 PA
1 DR
1 DC
1 DO
1 05
1 DF
1 EQ
1 51
1
1 ER
1
1 ED
1 ES

PA R T I USER R E Q U I R E M E N T S  L A N G U A GE M A N U A L
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C(~D E  H EX C H A R  N A M E
1 SF
1 FA
1 l’B
I PC
1 PD
1 FE
1 PP
2 40 skp space
2 4? I logical OR
2 50 r, ampersan-I
2 SC * asterisk
2 SF semicolon
2 6B , comma
2 6? ? question mark
2 7A : colon
2 70 ‘ prime , apostrophe
2 75 equal sign
2 7F “ quotation mark
3 40 ( left parenthesis
3 5A exclamation point
3 58 dollar sign
3 50 ) r i g h t  p a r e n t h e si s
3 5? logical N O T
3 6C percent
3 •7Q
3 7B * number sign
3 7C at sign
3 81 a
3 b
3 83
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CODE HE X CHAR N A M E
3 86 f
3 87
3 88 h
3 89 i
3 91 1

92 k
3 93 1
3 914
3 95 n
3 96 o
3 97 p
3 9~
3 99 r
3 A2 s
3 A 3 t
3 AU
3 A5 v
3 A6 w
3 A7 x
3 AR y
3 A9 z
3 Cl A
3 C2 B
3 C3 C
3 CU P
3 C5 S
3 C6 F
3 C7 G

- CR H
3 C’~ I
3 Dl J

02
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CODE HEX CHAP NAM E
3 03 L
3 DII N
3 05 N
3 06 0
3 07 p
3 DR Q
3 0°
3 52 5
3 T
3 54
3 ES V
3 56 w
3 57 X
3 ES Y
3 59 2

period
4 t4C < less—than sign
14 145 + plus sign
14 60 - m i n u s  sign , hyphen
4 . 1 / slash
14 60 

— 
underscore

14 6? greater—than sign
U FO 0

Fl 1
4 P2 2
‘4 F3 3
‘4 PU 4
LI F5 5
14 P6 6
4 

p•7 7
4 P8 9
U F9 9

The one exCeption to this is that any characters may be used in
the text of a comment entry statements

1.6.P Format Restrictions

Whil e URL is a free format language , there are certain
restricti3ns that have been incorporated into the impla mentation
of UR A to f a c i l i t a t e  e n t r y  of Prob lem Sta tements .

One r e s t r i c t ion  is concerned wi th  lengt h of the s ta tement .
T h o u g h  a s t a tement  may ex tend  over any number of lines, only the
first 72 columns of a card , or characters in a message of each
line may he used. A nything over this will, be ignored.
Ther€fore, the statement :

RFCFTVED BY: employee—processing;

i~av also he given as:

PART I USSR REQUIREMENTS LA NGUAGE MANUAL

- ~~~~~-~~~~~~~~~~~~~ ‘~~~~~~~~~~~
- -

— ~~~~~~~~~ ~~~~~~~- --~~ _ .~~~~ :-~~~ ~-- - - - - ‘ - -~~~ 



IRM 3fO/370/VS/TSO URL USER’S MAN ’JA L

P EC FI V SD

em olopee—orocessing

with no effect on how this statement is interpreted by UPA . Th e
onl y restriction is that the s t a t e m e n t may only he spli t whE•re a
blank is allowed and not in the middle of a reserved word or
user defined name .

A secon d restriction is the one men tioned above for comment

~n t r i e s .  T h e  type of Comment Entry such as DESCRIPTION or
PRO CEDURE must appear on a separa te line , followed by the text

~nd ing in a sem i—colon .

A third restriction is the use of ECF as a special type of
statement that designates the end of a collection of URL
sections to be use-I as inpu t to URA . This statemen t specifies
that there are no more URL statements following and tha t tJRA m ay
stop processing of the URL statements. The EOF statements must
be used w h e n e v e r  UPL statements are given as innut to the
~NPUT—PSL or DELET ?—PSL commands  in URA .

1.7 Com2~~~ison of M a n u a l a~ , d C~~~~uter-A ided Documentation in
____

~~~I~~i ~~~~~~

1.7.1 Pescriotion i n  a Structured Langu~~~ ~2!2~E~~ ~~ 
~~~~~~~~ !~ ia~ !~~ratj~~~, Forms and ~~~~

A numb e r of desirable properties of documentation were outline—I
in Sect ion 1.1. The present manual and computer—aided me thods
m ay be compared , as fo l l ow s:

Present

~anual Computer—Aided
Documenta t ion  Documen ta t ion

Hard to Understand Understandable
Ambiguous Precise
Incon sistent Consis tent
I ncomple te  C o m p l e t e
Incorrect Correct
Difficult to A n a l y z e  C o m p u t e r—Aided A n a l y si s

and Evaluat e and Evaluation
Hard to Modify Computer—Aided—Updating

A more comprehensive description of how desirable
characteristics of com pu t e r — a i d e d  d o c u m er t a t i o n  can be achieve
is given in Section 5. Tt~~ contribution of the structureddescription language i-s out lined in 1.7.2 and the contribution
of the outputs available for URA is outlined in 1.7.3.
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1.7.2 The 
~~~~~~~ 2~ .~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~2t~2~ ~2M~9~

The major chara cteristics of URL for describing systems are :

1) Each object has a unique name.
2~ Each relationship has a precise for mat, i.e., syntax.
3) Only a spec ified number of relation ships may exist among

objects of given types.
14) Any number of properties may be defined for objects of a

given type but each property must be uniquely named .

The differences between TJRL and the usual method of
d o c u m en t a t i o n  w i t h  n a r r a t i v e  text and manual flow chart s are
shown in the follow ing table:

Narratj~~

Objec t  Names unlimite d unique

F Number of objects unlimited essentially unlimited —
limi ted only because names
mus t not be more than 30
characters an d the first
letter charac ter mus t be
a letter

TYpe of objects not necess— relatively small  num ber
arilv stated of explicitly defined

types

Selationships unlimited and relatively small num ber
not necess— of explicity defined
arily expli— types
citly d e f i n e d

Prop erties unlimited and unlimited but
not necess— explicitly defined
ar i ly  expli-
citly defined

1.7.3 Outnuts A vailable from URA

UPA provides a number of standard outputs which can be used to
satisfy the docun~en tation requirements for aiding the:

Prob lem D e f i n e r  in His Own Work
Problem Def iner  in  Commun icat ion with Users
Coord ination in Projec t
Final Documen tation

1.7.4 C han2es in Lo~~ica 1 
~s~ia~
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The use of 
~ cornpu s-er~ajdp~j system allows ch-inges in the vavl o— i ical desiqn is carried out- . Table 1 .7 .1 s u m m a r izes  t h ed i f f e rences het w.-~en th e  m a n u - ~l a n d  c o m p u t e r — a i d e d  m e t h o d s  an ~th~ result in i improvements in the  v ar i o u s  l ogica l  s y s t e m  design

~ct i v it - o s :  da~ a col l ection , a n a l y sis , desig n , eval u a t io n andi m p rov emen t -

RAP T Z USER PFQUIREMENT S LANGUAG E ‘~A N U A L
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Difference Between Manual and Com p tte r—A ide~
1

Me thods

Dat a For ms of s t a n d a r d  T 7R L format car he used to
Co l le ct i on  ~~cori collected d a t a ~

~na lysi s A na lv~
;es fo~ coi rectne~~;, ~~~~~ ~~~~~~~ ~~

consistenc y of data are done whea iri~ utr~~r-
d a t - a to ~FA ~nd on deTT an~i from URA .

Design of Thouqn riesiin is a creativ~ p;oces~:, U~~/~ 
‘
~~~~~

Proposed ~~stem e~~’~e more d -~ta  a v a i l a b l e  to  tne dez~i; -~: n
a formatted m 3t ter.

~valuation !JFA genera te 3 a(~-:ura te , 3 t a r i a u ~ ~ :.p~~~ t : t o
in the evaliation proce~ s.

!mpcovement Modification of th .~ probtem statem -~ :t. E-
~~si:~

m ade through availability of c ta-b~~~
- m o d i f i c a t i o n  c o m m a n d s .

Improvenent in Compute r—Aided ~~thods

Dat- a Outputs from UPA can provide a checklist  f o r
Col lection d~ cir 1i ng w h i t  ad d i t i o n a l  i n f o r m a t i o n  is nee~ ed .

A n a ly s i s U se of the  “ U P A  da ta_ hase~t insures tha t
analysi s is alwa ys performed on an up-to—date
version of the problem statement. As new
a n a l y s i s  m e t h o d s  are developed , t h e y  can be
incorporat ed into nBA .

Design of Use of the URA reports allows the desi -~ner to
Propose d System look at particula: asp ects of the syst em of

in terest. S im p le modi f i ca t ions  to the
da ta—base can present alternatives in design .

Evalua tion U R A  provUe’~ some r u d i m e n t a r y  f a c i l i t ies for
c o m p u t i n g  v o l u m e  or work  measures  from the  da ta
in the problem statement. As additional
m c ~ t ho4s are developed , they can he
incor porated .

rmprovemen t Pa t~~er ‘-hart “starting from scratch ” to
incorporate chan ges in the problem ~t3 tement ,i m p r o v e m e n t s  can be made on the original URA
dat a— base.

Table 1.7.1
Changes in Logica l flesign Procedure and Value of Change
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2. PROBLEM STAT EMENT FACILITIES PY SYSTEM ASPECT

To accurately d escribe a system it is necessary to describe all
aspect s identifies in 1.4. The f o l l o w i n g  sec t ions  presen t  t h e
‘IRL objects and UPL statements that pertain to each asp ec t of
t - h e  sys tem de s c r i p t i o n :

~ystem glow
Sy s t e m  St ruc~~ure
Data Structur e
Data Deriva tion
S ystem Size
system Dynamics
Sy s t e m  A r c h i t e c t u r e
System Properties
P rcj ect  M a n a g e m e n t

Ot i ide l ines are also orovid ed to a id  the ana lyst  in d e s c r i b i n g  a
particular system in URL , i n c l u d i n g  g u i d e l i n e s  to h e l p  m a p  the
objects , as they exist in the real world , into what the y may be
called in TIPL t erminology. The A n a l y z e r  ou t p u t s  releva nt to
each aspect of the description are also presented to aid the
a n a l y s t  in m a k i n g  t h e  desc r ip t i on  consistent and comple te .

The explanation s of UPL sta tements are given at three lev els of
precisi on:

“must ” — denotes that this is checked by URA and not entered
in to the data—base unless correct. Note the “must”
does no t necessarily imp ly in this sense tha t the
particular statement has to he in the data—base.

“can ” — denotes that a choice i.s available. Each choice
sele ctei is ch eck~~d by UPA and not entered into the
data— base unless correct.

“should” - denotes that this is not checked by tJRA befo re  s to red
in th e data—base but is necessary for a complete
description of the target system . Some of these
“completeness ” checks are mad e when prod ucin g URA
reports and warning messages are produced. Others
can be m ade  by t h e  a n a l y s t  us ing  UR A reports .

“im~~l ies ” -deno tes the semantic meaning of the statement.
a n d  This  is not checked by IJPA nor  necessary for a

“nay ” com plete desc ription. Interpretation is to be
decided by the Problem Definer and organization.

2.1 S.!stem ~oundaries and n2ut/OUt2j~~ !12!

One IJRA data—base desc ribes one Information Processing System
and objects associated w i t h  it. The description of a system can
heoin by descrihin q P-s boundaries. (Identifying the boundary
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of a system is not always easy ;  cons ide ra t ions  i n vo lv e d  in t n i ~.process are d i scussed  in 4.1.) This section describes the U T ~J.
facilities in specifying system boundar ies and flow to ~t r t d  from
the system .

2.~~.1 ~~~~~ !12! Q~i~~t~
~he b ou nda ry  of the t a rge t  sys tem is described in te rms  of t r~~~
obje c t s  wh ich f low across the  bounda r i e s .

I N P U T  — an ob jec t  wh ich  c o n t a i n s  d a t a  and f l ows  i n to  the
target system Lro~ an external object (i.e.,
INTE R~ A C E )  to an i n t e r n a l  object , ( i.e .,  a PL ?OC!SS).

OUT PUT — an object which contains data an~ flows from th’~
target syste m to an external object trom an internal
object (i.e., a PROCESS) to an external object ~~~~
an IWr!P FACE)

S~ T — an oblec t which designates a collection of data
containers and is stored and updated by an interna l
object, ( i . e . ,  P R O C E S S) .

INTERFACE (or REAL-WORLD—ENTITY) — an external object which can
prod uce an TNPWT’, receive an OUTPUT or be RESPONSIBLE
FOR a S~’T.

PROCFSS — an internal object which can accept an INPUT or
prod uce an OUTPUT or UPDATE a SET .

2.1.2 S~~ t e r n  ~1ow Relationshi2s

The verbs in the ab o v e  d e f i n i t i o n s  that  are f o r m a l  U R I .
r e lat ionsh ips  are:

GENEFATES/GENERAtmFD RY

A n  INTE R FAC E mus t  G ENE RATE an INPUT or the INPUT must be
GE N E R A T E D  BY an I N T E fl?AC~~. A PROCE SS must GENERATE an OUTPUT or
the OUTPUT must he GENERATED BY a PROCESS,

~~~~~~~~~~~~~~~~ V E S / R E C ~~~’!V ! D  B Y

A rt INT~ R F A C~ m u s t ~!~CFIV ! an OUTPUT or the OU TPUT mu st be
PFCTIVFD 5! an IN~~~R F A C E .  A PROCESS can RECEIVE an INPUT or the
:~~PU’r can be R E C E I V E D  ‘~Y a PROCESS.

TT Pfl~ ’IEf /T1PflA~ Pr) BY
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~ ~~ocr’s mus t ‘~
p
~~~T~ a ~FT or the SET mus~ he U P D A T E D  3Y a

~ F P C N S I B L ~ ~( / r E S PO T [1L _ I N T ~~~ F A C F

An T~ TE~~~A CE r~us~- b c - ~~ SPO~-J~~TB LE FC~ a SET . A SET mus t h a v e  a
9 PCN~~IF~LF—~~ T ‘~‘~ ACF.

7 .1.3 5~~~~~rn ~1ow Synta x a~~d Semantics

Th e ohiec vuI r~~la tion sh i~~ involve d in describin i sys~~em f l o w
Ir e  s h o w n  ~ ic~ or i i i  lv in Ejqure 2.1.1 and in tabular form in
“ a h l ~ 2 . 1 . 1 .  ~ hc- lj r e c tj o n  f o r  r e a l i ng  the  ~a hl e  is f r o m  t h e
l e f t  obj ec t ~o t h~ d esi re~ r -~ l .a t i c n s h i p  an d  t h e n  up t g t h e
~~~ tjcular ob-ject.

An N”~~~~AC E can  r . :~~~~ ”r a n y  n u m b e r  of INPUTS , RE CE IVE a n y
num b er of ~ !1TPIJTS , and be RESPONS IBLE for any number of SFTS.

-‘\n TNPU can b~ c~~~?R~ TED b y a n y  n u m ber of I N~~~REAC ES (imnl i~ s
any one of ~~em mci-it r N ~~~~ ’~ it) and b e RECEIVED BY mo re than
one PRflC~ SS f~~~pl~ es th a t Ill of them must ?~ CEIVE it).

A S~~T m ay hav e -any nu mber D f  P E S P C N S I P L E — I N T E R F A C E S  ( t h i s
imolie s that all are) and ma y be UPDATyD by any  n u m b e r  of

~~SF~~S (j i t n ij es  ~ hat ~il1 Ia).

2.1 .14 
~~~~~~ ~~~ ~~~~~~~~~ ~~

“he ob ject-type s ~~~~~ rela ti on shins corresoond closely to those
in ccmmon usaq’~ wh~~r a nolie d to  an  i n f o r ma t i o n  ~rocessin q
system. The m a i n  d if f e r e n c e  involve -I is t h a t  i n  most  m a n u a l
d ocum en ta t i o n  m e t h o a s , the n a m e  I N P U T  i s  r e l a t e d  to any obl ect
w~’ich is use-~ b y a P ROCESS a n d  l i kewi se , an OUTPUT is related to
any object which is i’~riv~ 1 by a PROCESS. In general , no e f f o r t
is made to distinguish between different levels of data when
IN p rJ ’r s and O TJTP TJTS are tho czqht of in this way.

NP ’ J T S an d  O11T~~UT ~ are the names for logica l collection s of data
whose values may ~‘ventu ally app ea r on physical media which
contain da ta values —— such is f o r m s , ca rds , t a pe s , mes sa ge s,
r en or t s .  E a c h  i n d i v i - ~u a I  I n o u t  or o u t p u t  d o c u m e n t  is u s ua l l y
one of a n u m b er of in s~ ances. ‘The INPUTS an- I OUTPUTS being
des cribe-I in fl~~L m a y  i-ave multiple instances. In tiRL the
emphasis is on th~ Ica ical definition rather than the physical
and  hence , ~~~ media or the physical forma t need not be
sne ci fi el.

The use of P~ C~?1VES imolies that som° physical process will he
r uirf d ~o receiv~’ or accept the inuu ’ “-locum ent. ” Similarly,
(~;~~~~ !9~ T S  i m  ) i e s  a proces~; will 1e required in the imp le mented

r T SF~ P E Q I J : ? E M F N T S  L A N G t T A G E  M A N U A L
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tarq€ t system to oh y sically nroduce the OUTPUT.

I~1T E R F A C F I~~PT1~ OUTPUT SET PPOCE S~

G E N E R A T E S
F~~CFIVE S RESPON-

SIBLE ~~ R

INP~YT G~~~~3A TEr~ R~~C E I V ’ :  ‘ ‘

BY

E E C T I V I T )  G E N E t - l A T E~ h~
BY

5 ’T  P~~3 P O N S I R L E —
IN RF~

- - -

U P D A T E S

Table 2.1.1
rimi . Statemen t s f o r  Sy st e m  I N P U T / O U T P U T  F l -ow
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A ~E’~ can be in terpreted as a master—file or data—base, or more
broadly to incl ude very volatile master files such as, for
example , omen—order files. UPDATE implies an operation in whi.r h
som e data value s in the SET are changed. The RESPONSIBLE FOR
statement carr ies the common connotation of a data-base
“belcnqing ” to some unit in the organization.

A R EAL— WORLD—ENTITY (or INTEREACE) is an object not par t of the
system being described , but interacts with the system in some
way . Examples are: employees, departments , companies, etc.

2.1.c SZ~~em !~~i 
Outputs

The PICTUR E report (with FLOW option in effect) can be used to
present the system flow relationships (RECEIVES , GENERA TE S,
e tc . )  amon g I N P U T S, OUTPUT S , INTERFACES and PROCESS ES in a
graphical format.

The PPOC!SS~~INP rJT/O UTPUT report presents the same information as
described above for PROCESS names, but in an alternate format.
This report will also present any DESCRIPTION statement s relate l
to the PROCESS names.

2 • 1 • 6 S~~~ em Flow :om pleteness Checks

The completenes s checks that can be made for system flow
completeness are :

Every INTERFAC E should either (i) GENERAT E some INPUT 3r (ii)
RECEIV E som e OUTPUT or (iii) be RESPONSIBLE for some SET.

~very INPUT should be GENERATED by at least one INTERFACE .

Every  O UTPUT shoula be RECEIVED by at least one INTERFACE.

Every INPUT should he R E CEIV E D by at  least one PROCESS.

Every OUTPUT sh oula be GENERATED by at least one PROCESS.

The last four checks can be made by usi ng the DATA PROCESS
report.

2.2 ~~~~~~

1i~iti ~a Q~
A number of the objects in the descript ion of systems are
related t~ each other by one object being a “com ponent” of one
or mcre other objects or “belonging ” to it in some way.
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Structural rela tionships may be defined for one of two reasons.
Structural relationships are said to arise from the “real vorU”
if they are part of the description of the target syste m and its
associated ob jects, i.e., if they really exist. Struct ural
relationships are said to be “definitional” if they are made for
con venience in the process of describing the target syste m but
do not exist for other reasons. Real world structure must be
maintai ned as part of the system description but definitional
rela tion shi ps m a y  be discarded when no longer needed.

The description of structure permits “summariza t ion” of the
Problem Statement at variou s levels of the structure and ,
therefore, facilitates top-down or bottom—up problem definition
and approva l at various levels of completion .

~~~~~~~~~~~~~~ ~~

Structural relationships are usually called trees or di rected
networks and represented as shown in Figure 2.2.1. The objects
are represented by dots called nodes and the (structure)
relationships by the lines , called arcs , connecting them. Trees
and net works are “direct ed” in that the nodes are identified by
the level. For example, A is a higher node tha n B, C or H.  A
nod e may have immediate successors or lower nodes, e.g., the
immediate successors to J are E, F and G. Similarly, a node ma y
h ave immediate oredece ssors or higher nodes , e.g., Q has
immediate predecessors N and P.

T~~~es of Struct ures

A node which has no predecessors , i.e., the highest nod e is
called the ~~~~ of t he structure, e.g., A and M.

- A ~~~ g or ~~~~~~~~~~ ~~~~ct~re is one in which each node
except the h ighest nod e has one and only one immediate
pr~ decessor (Figure 2.2.la)

— A direct~~ ~~~~~~ 
structure is one in which each nod e except

the highest nod e may have m ore than one immediate prede ce ssor.
If the struc ture con tains no cycles , it is said to be ~~z~~ ic
(Fiqure 2.2 .lb)

A node which has no successors is called a leaf or a ~~~~j~al
nod e

In some ca ses, a st ructure ma y contain ob jec ts of d ifferent
types. A structure containing ob jects of only one type is a
“hoa9~~~neon s” structure; one containing more than one t yp e is
called “ on -hot~~~~cleous.”

PA R T I USER REQU IREME N T S LAN GUA G E MAN U AL 
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A termina l nod e may be a ssigned to the highest possible level or
the lowest possib le level, e.g., node D may be rega rded as being
on the same level as J or on the sa.e leve l as E , F and G.

A 
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(a) (b)
Tree Structure Directed Network Structure

Figure 2 . 2 . 1
~ ree and Network Structures

~ uctg~~ j fl UR L

In IIRL , nodes represent objects and arcs represent  struct ural
(and other ) relationsh ips. Two major types of structural
relationships are a vailab le . Da ta structure relationsh ips
involve object s which are data elements or combinations of dat a
elements. All  other structure relat ion ships are called system
structure s t a t ements .  Syst em structure statements are described
in this section , data structure sta tements in Section 2.3.

Table 2.2. 1 shows possible nodes , source of relationshi p, type
of structure , lowes t uni t  and level of lowest unit for each type
of obj ect.

PART I USER REQU IREMENTS LA NGUAGE M A N U A L
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System Possible Syste m
Node or Data L ower Source of Parameter

~~~~i &  ~~~~~~l i 2 !~~~ JL~~~~ La!2L!S~4
Interface System T nterface Real World No
Input System Inputs Definitior~ l No
Input Data Groups , Real Worici Yes

E]em.nts
Output Syst em Outputs Definitional No
Output Data Groups/ Rt~al Worl d Yes

El emen ts
Set System Sets Definitional No
Set System Entit ies Rea l W or ld Yes
Set Sys tem Inpu ts/ Def in i t iona l  Yes

Out puts
E n t i t y  Data Groups/  Def in i t ional  Yes

Elements
Grou p Data Groups Definitional Yes
Group Data Elements &efinitional Yes
Process System Process Definit ional No
Process System Process Real World No
Processor Sys tem Processor Def in i t iona l  No
In t e rva l  System In t e rva l s  Def ini t ional  Yes

Node Type of
Obje ct Structure ’ ~~~~~~~ ~~~~~ ~ tate ~~~~~~
Interface Tree2 Interface SUBPARTS/PART
Input Tree 2 Input SUBPARTS/PART
Input Network Element CONSISTS/CONTAINE D
Output Tree2 Output SUBPARTS/PART
Out put Ne twork  Elem ent CONSISTS/CONTAINE D
Set Ne twork  Set SUBSET S/ SUBSET
Set Network Entities CONSISTS/CONTAINE D
Se t Network  Input s/  CONSISTS / CONTAINE D

Outputs
E n t i t y  Network  Grou ps/ CONSISTS/CONTAINE D

Elements
Group Network Elem ent CONSISTS/CONTAINE D
Group Network Element CONSISTS/CONTAINE D
Process Tree Process SUBPARTS/PART
Process Network Process UTILIZES/UTILIZED
Pro cessor Tree Processor SUBPARTS/PART
Interva l Network Interval CONSISTS/CONTAINE D

Ta ble 2.2.1
CLASSIFICATION OF STRUCTURE IN URL

1 A col lect ion of t rees, i.e., arborescence , is permitted
2 Acyclic netwo rks
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2.2.1 ~~~~ ç~jL~~ ~~~~
The fol lowing type s of objects may belon g to system str uc tures :

I N T E R F A C E
I NFU ’
O TPUT
P R CC ES S
PROCESSOR
5 !’!

2 . 2 . 2  
~~~~~~ 

Struct~~~~ ~~~~~~~~ nship~

S U B P A R T S  A R E / P A R T OP

‘hese statement s may be used with:

INTERFACES
I NPUTS
O UTP U ’IS
PRCCESS!S
PROCESSORS

E. g . ,  an INPUT may have SUBPARTS which are INPUTS or it may be
P A R T  OP some ot her I NP UT .

SU BSET OF/SU BS2TS A P E

A SET may  be a SUBSET of some o ther  SET or it may  have  other
SETS as SUBSETS .

U T I L I Z E S/UT I LIZED B Y

A P OOCES S m a y  U T I L I Z E  anoth er PROCESS or it may be UTILIZED by
other PROCESSES .

2 2 . ’ Sx~te! S u c t ur e  5~~~t a x 5emau tics

The objects and relation ships involved in describing sy stem
structure are show n pic torially in Figure 2 . 2 . 2  and in ta bular
form in Table 2.2.2.

~ structure defined by the SUBPAR!!S/PAPT O F sta t emen t is a
hom ogeneous , hierarchica l tree , i.e., all nodes in a structure
must be of the same type and any object can be PART OF only one
imm ediate higher node . A node can have any number of SUBPA RT S
of the same type.

The relationship in a SUBSET OF/SUBSETS ARE mus t be homogen eous ,

PART I USER REQUIR EMENTS LANGUAGE MANUAL
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i . e . ,  only SET S may be SUBSETS of other SETS. The struct ur e m a y
be a networ k , i . e . ,  a SET can be a SUBSET of any number of othe r -

sets.

The relationshi p in UTILIZ E D B Y/ U T ILIZES must be homogen eous ,
i . e . ,  only PROC ESSES can be UTILI ZED by other PROCESSES . The
structure may be a neto v rk since a PROCESS can be UTI LI ZED BY
any number of PROCESSES.

In general , “su bdividing ” an object through a structure
s ta tement  does not directl y imp l y that relationships , Df other
types , which held fo r  the obje ct also hold for its SUBPARTS .
For exampl e , suppose the problem Etate ment has been defined :

INPUT a—input;
GENERATED BY a—rwe;
RECEIVED B Y  a—process ;

Then new statements are added :

INPUT a—input;
SUBPARTS ab—inpu t , ac— inp u t ;

PART I USER REQUIREMENTS LANGUAGE MANUA L 
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I I I I  1 t I 1 IIINTEE PACEI.., INPUT 1. .J PROCESS J . . I  OUTPUT I . . I I N T E R F A C E ~I I I I I I V I I I+ + + + + —— — — — — —— — +  + + + — - — — — — — — —+
. A + + + +SUBPARTS A RE • PART OP I PROCE S SOR I SET I

+ + + +
SU BPART S ARE . A PART OF . A

SUBSETS AR E . . SUBSET CE
. . . . . .

IPROCESSORI I SET I
+ + + +

Figure 2.2.2
SO M E STR U CT U RAL R E L A T IC N SI j IP S EXPRES SIBLE IN  DE L
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INTERFA CE INPUT OUTPUT SET PROCESS ?ROCESSr R

I N T E R F A CE PA R T OF
SUBPARTS
A R E

T?~P D I  PA I~T OF
SUBPA R T S

O U T P U T  P A R T S  OF
S U B P A R T S

SET SUBSETS
ARE

SUBSETS
OF

PROCESS UTILIZED
U TILI Z ES

BY
PART OF
S U B P A R T S

ARE

PROC E SSOR P A R T  OF
S U B P A R T S

A R E

— 

Table  2.2.2
IJRL S t a t e m e n t s  for  Syste m S t ruc tu r e

The Analyzer will not automatically assume that ab—inpu t and
ac—input are GENERA TED—BY a—rye and RECEIVED by a—process . If
the ana lys t  wishes to make this statement , he should add this
information explicitly :

INPUT ab—inp u t ,ac—in put;
G E N E R A T E D  BY a—rye;
RECEIVED BY a—process;

n practice if the problem had been defined from the top—down ,
th~ analyst should also have subdivided the INTERFACE and the
PRO CESS when the input was subdivided .

2.2.14 S~~stem r~~~~nr~ C o m m O f l  j ~~~~flj ~~ ~~~~~~~ ~~~~~~~~~~~

T h e  t ree sP -r u c t u r e  of I N T E R F A C E S  corres ponds to the hie ra rc hic3 l
s” ruc t u r e  of  most o rgan iza t ions .  The t ree structure of I N P U T S
a n i  CIV’PUTS is used for convenience in def in i t ion .

PA R T I USER R E Q U I R E M E N T S  LA NGUAGE M A N U A L
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It may also be used to describe:

a) A form wi th  m a n y  copies , e . g . ,
INPUT : F ORM—A;
SUBP: ?ORM—A—CO PY1 ,

FO RM — A— COP Y 2;

or

b) Document t hat is generated and goes to different places,
e .g . ,

OUTPUT: FORM—A ;
SUBP: FORM—A—DEPT —X , (names chosen accordin g

PORM—A—D EPT—Y , to purpose of car r ie r
F OP P! —A—DFPT—Z;  or final des t inat ion )

A PROCESS has t w o  t ype s of structures . The one developed by
using S U B P A R T S / P A R T  OF may he use d for top—down definition of
the sys tem . It may also be used to represent t he stru ctur e of
modules in a pr ogr a m ( e . g . ,  BLOCKS and PROCEDURES in a PL / 1
p rog ra m ) .  In bo+h cases , a t ree structure is appropri a te .

T he structure of PF OCESSES developed using the U T I L I Z E D / UTILIZ E S
may be used to represent “cal ls”  to progra m or a PROCES S which
is used ( i . e . ,  called from) in a number of processing seque nces .

2 • 2. c

The FORMATTE1~ PROBLEM STATEMENT shows the immediate structure in
which an object is involved , i.e., all those objects of which it
is PART 0?, SUBSET OF or UTILIZED BY and those that are its
S !TBP~ RT S , SUBSETS or it U T I L I Z E S .

The PICTUR E report (with the STRUCTURE option in effect )
presents the SUBPARTS/PART 0? relationships for INPUTS, OUTPUTS ,
INT!PFACES and PROCESSES in a graphical format of the immedia te
structure of a particular object.

The STRUCTURE report presents the same inforuation but in a list
fo rmat  whic h d isplays  al l, levels  in the syste. structure.  (The
reports listed abov e only presents the structure levels directl y
above and directly below the design ated object.) Loops in the
system structure  ar~ detectel by this report.

The STR UCTURE r epor t  p resents  only  PART OF/S U BPARTS
relationships. UTILIZES/UTILIZED BY and SUBS ET OP/SUBS ETS OF is
only sh own in the FORM ATTED PROBLEM STA TEMENT .

2.2. f Sj~te~ ~~~ruc t~ure c,2~21~~~~ne s~ a~ c.k~
All the completeness statem ents in System Flow appl y t~ eachS U B P A R T  as it is de f ined .

P A R T  I USE 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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At each subdivision , the totality of statements about the
SUBPARTS must be consistent with the statement about the objects
to whic h the PARTS belong.

A structure of INTERFACES , since it represents the real world ,
cannot be checked for completeness, i.e., whether the lowest
level nodes have been defined , unless terminal nodes are
designated by an appropriate ATTRIBUTE.

A structure involving INPUT S/OUTPUTS is not homogeneous since
the lover nodes represent GROUP or ELEMENTS. The following
rules should he observed :

1) All INPUT structures having SUBPARTS should termin ate in
INPUTS which h-ave a media ATTRIBUTE (whose value can be “TO
B! DETER!~INED ,” TBD) and which contain data values .

2) An INPUT should not have both a SUBPART statement and
CO N T A I N S  s t a t em e n t . O n l y  the  lowest level I N P U T  shoul d
CO NTAIN ELEMENTS.

3) All OTITPT” structures having SUBPARTS should termi na te in
OUTPUT S wh ich have a me1,ia ATTRIBUTE (whose value can be
“TO BE DTTERMINED ,” TBD) and which contain data values .

1 4 )  An OUTPU’~” should not have both a SUBPART statement and a
CONTAINS statenient. Only the lowest level OUTPUT should
CONT A I N  E L E M~ NTS .

a PROCESS structure is defined using PARTS OF/SUBP ARTS ARE
each PR OCESS nay contain SUBPARTS as veil as some PROCEDIJ EE
s t a t e m e n t .  A PROCESS which the analyst does not wish to
subdivide further should be designated a terminal PROCESS by the
use of an ATTRIBUTE statement.

A PR OCE SS which does not have any SUBPA RTS, should have a
PROCEDURE statement .

2.3 Data Struct ure

As was described in Section 2.2, var ious structural
r e lat i o n s h i p s  can he  sp ec i f i ed  in URL to relate “components ” of
the system . When  the s t ru c t u a l  re la t ionships  being spe ci fied
are applica b le to d a t a  objects , the structures presented are
termed “data structures. ”

2 . 3 . 1  ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~

2 . 3 . 1 . 1  Dat a Definition

The basic oblects for ~efinin~ da ta are ELEMENTS and GROUPS .

P A R T  I U S E 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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An EL !NENT is the basic uni t of infor mation and , theref ore ,
cannot be s ubdivi d ed.  An EL EME NT is used to define an obj ect
wh i ch may take on a value. For example , if “ employee
informa tion ” va s defined to be an ENTITY , it would not , in
itself , hav e a value . The ELE M ENTS making up “ emp loyee
informa tion ” such as “age ,” “sex , ” “salary, ” etc., migh t have
values for a particular instance of “employee informati on .”

G R O U P

A GROUP is used to define a collection of ELEMENTS and /or other
GROUPS . This is done so t~at the information names c~n be
thought to be related within the larger collection of
informa tion (INPUTS , OUTPUTS or ENTITIES). The name of the
G R O U P  can be t h o u g h t  to be synonymous  with  the names of the
GRO UP’s com ponents. In the examp le of “employee information , ”
the “n ame ” of the employee may be defined as a GRO U P where the
con stituents of the GROUP , “ first name , ” “middle initia l, ”
“ surname ” may be defined as ELEMENTS . The use of GROUP S is
primarily a notat ional convenience.

2. 3 . 1 . 2  ~~~ 11L~~19D ~~ 2.~ !i~~~~~~~ ~~~~~
The definition of a n ELEMEN T or a GROUP is like a definition of
a word in a dictionary . The defini tion specifies how a word is
to be used but does not give the instances of its use in books ,
paragraphs , sen tences , etc .

In d escribing infor m ation systems , it is necessary to have type s
of objects whic h ca n re p resent the things in which , or on which ,
instances (valu es) of ELEMENTS appear. In URL, there ai~e thre e
such types of obj ects: I NPUTS , OUTP UTS and ENTITIES. The
dif ference amon g these type s of col lections is related to their
role in the tar get system.

INPU T S

An INPUT is a collection of information produced exter nal to the
target system , but used by the target system. For exam ple , in
an inventory system , a customer order may be considered an INPUT
to the system.

PART I USER R E Q U I R E M E N T S  LANGUAGE MANUA L 
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O U TPUTS

An CUTPUT is a collection of information produced by the target
sys tem , bu t wh ich is used external to the system. For exam ple,
the paychecks produced by a payrol l  processing system could be
thought of as O UTPUTS as they are eventually used by employees -

out side of the system. Once the collection has left the system ,
no further reference may be made to it.

ENTITIES

~n ENTITY is a col lec t ion  of i n f o r m a t i o n  wh ich is ma in t ai ned
interna l to the system. ENTITIES are initially “produced ” and
then “maintained ” using information from INPUTS and then OUTPUTS
are produced using information f rom ENTITIES (and  o ther
s)urces) . The “emp loyee information ” mentioned above would be
defined as an ~NTITY.

2.3.1.3 Rel~~~1on shi2s A m oni Collections ~~ In fo~ •ation

Col lections of information maintained internal to the system
— 

(ENTITIES) are often “related” to each other in that the re  is
information wh ich is not inherent to either , but associated wit h
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  sys tem ,
informa tion -about inventory items may be related to informa tion
abou t  t he i r  s u p p l i e r s, etc. R E L A T I O N S  are used to describe
~hese l ogi cal  c o n n e c t i o n s  among  ENTITIES .

2.3.2 Data Structure ~e 1at ionshi ps

The r e l a t i onsh i ps th at can be specified for data structure are
• s h o w n  in  t a b l u a r f o r m s  in  Tab le  2 . 3 .1  a n d  Table  2 .3 .2 .  This

information is also presen t ed in Figure 2.3.1 in a graphica l
for mat.
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CONSISTS OF/CONTAINED IN

A SET may CONS I ST of F NT I T I E S , or I N P UT S, or OUTPUTS. Likewise ,
a n I N P U T  or an O U T P U T  or an E N T I T Y  may he CQNTAI ~~ED in a SET.

~ E L A T E D  TO V I A / B F T W F F N

An E N T I T Y  ~iay he LM~ D to another ENTITY ~~~ a given RE LATION .
A RELATI ON may be defined to exist BETW~~~ two ENTITIES .

SUB S E T T I N G - C R I T E R I A  /SUB S E r T I N G — c p  I T E R I O  N

A G R O U P  or EL E~~EN T m a y  be SU B S E T T I N G — C R I T E R I O N  for a SET and a
SET may have r,~~OUPS ard/or ELEMENTS which are
S T J B 5 P T T I N G ~~C R T T E F i A

I D E N T I F I E D  BY/I D E N T I F I E S

A n ENTITY may be IDENTIFIED BY a GROUP and/or ELEMENT an~ a
G R O U P  or ELEMEN T IDENTIFIES an ENTITY .

A S S O C I A T E D - D A T A / A S S O C I A ” E D  W I T H

A ~E1ATION may have GROUPS and/or ELEMENTS as ASSOCIATED— DATA
A l s o , a GRD TT P or ELEMENT ma y be L~~OCI~~T~Q ~ a RELATION.

V A L U E IS

An ELE ~’E N T  may have a particular j~j~ or range of VALU ES
associated with it .

2.3.3 Data  Structure SIntax and S e m a n t i c s

A SYSTE M—P APA ~ETEP or numerical value may be specified in the
CONSISTS statement for SETS , I N P U T S , OU TPUTS , E N T I T I E S  and
(‘.R OU ~ S to d e n ot e  t h e  n u m b e r  of instances of the components for a
gi v e n  insta nce of t h e  c o n ta i n i n g  object .

An ENTITY , INPUT or OUTPUT may CONSIST of any number of G ROUPS
and ~ or E L E M E N T S .

A SE T m a y  ONS IST of a n y  n u m b e r  of INPUTS, OUTPUTS, or ENTITIES ,
bu t  not a c o m b i n a t i o n  of these object types. Also, a S ET m ay
have any number of GROUPS and/or ELEMENTS as
SUB SETTING—CRITERIA.

P A R T  I USER RE 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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An ENTITY can be IDENTIFIED by any nu.ber of GROUPS and/o r
ELEMENTS , an d be RELATED to any number of ENTITIES. H3vever,
for  each unique pair of ENTITIES , a unique RELATION mus t be
d ef ined . E . g . ,  if a RELATION between El  and E2 is defined as
RI , a RELATION between El and E3 can not als o be called RI .

A R E L A T I O N  may only be de f ined  to be B E T W E E N  a s ingle  p a i r  of
ENTITIES. A different RELA TION lust be defined for each ENTITY
oai r .  A R E L A T I O N  may have any number of GROUPS and/or ELEMENTS
as ASSOCIATED—DATA .

A G R O U P  may he C O N T A I N E D  in any number  of GROUPS , EN T I T I E S ,
INPUTS and/or OUTPUTS. A GROUP may also IDENTIFY any numbe r of
ENTIT IES , b e SU BSETTING—CR I TER I ON for a n y  number  of SET S and be
ASSOCIATED WIT H any number  of RELATIONS.  In addi t ion , a G R O U P
ma y  CONSIST of any  n u m b e r  of GROUPS and/or ELEMENTS.

INPUTS OUTPUTS SET ENTITY GROUPS ~~~EM ENT S

I N P U T S  C O N T A I N E D  CON SISTS CONSISTS
IN OF OF

OUTPUTS CONTAINED CONSISTS CONSISTS
IN OF OF

SET CONSI ST S CONSISTS CONSISTS
OF OF OF

E N T I T I E S  C O N T A I N E D  CONSISTS CONSISTS
IN OF OF

GROUPS C O N T A I N —  C O N T A I N —  CONTAIN— CONSISTS CONSISTS
ED IN ED IN ED IN OF OF

CONTAIN E D
IN

E L E M E N T S
CON1’AIN- CONTAIN— CONTAIN— CONTAIN-

ED IN ED IN ED IN ED IN

Table 2.3.1
‘IRL St a t emen t s  for Data  STRUCTURE Re la t ionsh ips

L 
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SET ENTITY RELATIO N GROUPS E L E M E N T S

S~ T SUBSETTING- SUBSET-
CRITERIA TING

C R I T E R I A  —

ENTI’~I!S RELATED TO F/ V I A  I D E N T I F I E D  I D E N T F
B Y  F l E D  BY

R E L A T I O N  BETWEEN ASSOCIATED- AS SO C—
DATA T A T E D 

D A I A  •

G R O U P S  SUBSETI. ING - IDENTIFIES  ASSOC IATED
C R I T E R I ON WITH

ELEMENT SUB SETTING- IDENTIFIES ASSOCIATED VA LUES
CRITERION WITH

Table 2 . 3 . 2
U R L  Definitional Statements Relating

SETS, ENTITIES , RELATIONS, GR OU PS a n d  E L E M E N T S

An ELEMENT may be CONTAINED in any number of GROUPS , ENTITI ES,
I N P U T S, and /or OUTPUTS. An ELEMENT may also be used to IDENTIFY
any number of ENTITIES , be SUBSETTING—CRITERION for any nunber
of SETS , and be ASSOCIATED WITH any number of RELATIONS . In
additio n, an !LEMEN’r may take on a part icular numerical VALUE ~ra range  of V A L U E S .

2 • 3 • ~~~~~~~~ Common ~~ niv al ents and Usage

The names U R L  u ses to  de f ine  data structures are very close to
mos~ terminolog y in this field. For example , ELE~1ENTS are ofte n
referred to as “items ,” “da ta items,” or “fields ” in other data
structure terminologies. G R OUPS are sometimes referred to as
“segmen ts” or “data aggregates.” ENTITIES are sometime s called
“r~~cords ” and SETS somet imes “files” or “data—bases .”

If a SET is intended to rep resent a “f ile” where ENTITIES  are
“recor ds,” the following options are available in describing the
file structure.

a) If the SET CONSISTS of only one type of ENTITY , th en :

— ENTITY occurrences within the SET may he ordered and so a
RELATION to repre sent this ordering may be defined .’

— ENTITY o ccurrences w i t h i n  the SET may not be ordered . k
RELATION to  represent this  need not be defined .

I If more than one RELATION is to be defined for ENTITIES within
a given SET , a SET (which is a SUBSET of the given SET) shou ld
be defined for each RELATION.

PART I USER REQUIREMENTS LANGUAGE MANUAL
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— E NTITY occurrences m a y  be RELATED to each other based on
some c r i t e r ia. A R ELATION should  be d e f i n e d  to de scribe
this relationship.

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

— ENTITY occurrences  m a y  be ordered. A RELATION shoul d be
defined for each ordering. 1

— ENTI TY occurrences may not be ordered.

— ENTITY occurrences may be RELATED to other ENTITY types
(for each other) . A RELATION should be defined t~ describe
each of these relationships.

The IDENTIFIES statement for GROUPS or ELEMENTS may be used to
define keys. It is meant that the designated GROUP or ELEMENT
may be used when searching for a particular ENTITY (record)
occurrence .

HOW TO USE THE RELATION SECTION
TO EXPR E SS LOGICAL CONNECTION IN PROBLEM S T A T E M E N T

~~~~ I
i) Determine symboli c (URL) name for the RELATION , It is

recomienr! ecl  t h a t  t h e  n a m e  denotes the type of conn ec tion
th at it w i l l  supply.

b) Determine which ENTITIES the RELATION connects and the
direction of the connection. Use the URL BETWEEN and
CONNECTIVI TY statements to state this information.

Example:

Suppose the analyst has the following (logical) view of his
dat a:

PAR-I I USER REQUIREMENTS LANGUAGE MANUAL
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I D E P A R T M E N T  I
I I
I I
+ _  +

. . . . . . . S 5 0 • • S S S • • S •

+ __ —— — — —- _ —— + + — +
I I I I
I H O U R L Y  I I SALARIED I
I E M PL O Y EES I I EMPLOY E ES I
I I I I
+ __ —— —— — -—— _ + + +

The URL statements that define the two RELATIONS are:

R E l A T I O N  d e p t — t o — h o u r l y — emp l o y e e s ;
B E I V E E N  dept  AND hou r ly—employees ;
CCN N ECTIVI TY Is i TO m a x — d e p t — h o u r l y — e m p l o y m e n t ;

RELATION dept—to- salaried—employees ;
B E T W E F N  dept AND salar ied—employees;
CCNNECTIVITY Is 1 TO max— d~ p t—salaried—e .ployment;

a) Determine if any data has been def ined to be ONTAINED in
both ENTITIES. Analyze this data and determine ENTITIES or
ASSOCIATED DATA statem ents.

b) Determine if any additional data is needed to describe the
RELATION and , if  so , this data should be defined ~sASSOCIATED D A T A .

PART I US ER 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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Exa m ple:

k more refined and detailed logical view of the data give n above
might he:

+ +
I I
I I
I DEPARTMENT I
I r
I I
+ 4.

.

• . . S • • S • S • • •

• .

4. + 4. 4.

I last date I I last date I
Iem ployee hiredl Ie.ployee hiredl
b r  t e rmina t ed.  I lot terminated I
4. + + +

•

+ + 4. +

I I I I
I HOURLY I I SALARIED I
I EN PLOYE!’S I I EM PLOYEES I
I x I
+ + + +

~~~~~~~

a) D e t e rm i n e  the RELATION’S CARCINAL ITY

~) Determine the PROCESSES that utilize the RELATION and those
PROCESSES that add , delete or modify the connectbn
occurrences of the RELATION .

Re sul ts:

The analyst has information that is required for physiral
design. There is a connection between the programming
requiremen t and the data—base. The data— base may ha ve to be
revised to be receptive to the processing restrictions.

For an example , see RELATION Definition For..

2.3.~ ~~~~~~~~~~~ ~~~~~t3!L~ Q1~t.P!!t~
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The CONSISTS COMPARISON REPORT presents the lowest leve l data
objects (usually ELEMENTS) in the data structure of the lat a
oblects  used as inpu t  to the  report . This i n f o r m a t i o n  is
presented in ma trix form wi th several redundancy and
complet eness check diagnostics in a summary.

tmhe CONSISTS MATRIX REPORT presents data struct u re at a qiven
level relative to the data objects used as inpu t to the report.
For exampl e, if an ENTITY name is used as input to the r’?port
and the CO~ SiS~’S parameter is specified , all GRO U PS and/o r
ELEMENTS the ?NTr~Y CONSISTS of will be prese nted . If the
ENTITY name and the CONTAINED parameter is specified , ill those
SETS the ENTITY is CONTAINE D will be presented. A ll in formati ;~n
in the report is presented in a matrix format .

The CONTENTS REPORT presents the data structure at all levels
for a given data object as input to the report. The CDNTFNTS
REPORT presents the data structure going down to the l3west
specified in the problem statement .

The IDENTIFIER INFORMATION REPORT presents those ELEMEN TS and/3r
GROUPS defined as IDENTIFIERS for a particular ENTITY or
presents the ENTITITES IDENTIFIED b y a particular GROUP or
ELEMENT. This informa tion is presented in a matrix for mat.

rhe four report s are summarized in Table 2.3.3.

PART I USER REQUIREMENTS LANGUAGE MAN UAL
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CONS ISTS
çONSIS~~ fl~I~~! !~~

~ QNS IST CONT ~~I~~
SET X X NO I
E N T I T Y  X I I X
I N P U T  I X I I
OUTPUT X I I I
G R O U P  I I I I
ELEMENT I I

ROW ID H I G H E S T  COL ROW OBJECT
LEVEL I D ID

ID

LOW E ST NODE 0 NEST HIGHER NODE 0
9. + •.. + +

HI GHE S ’~ I I . . . LOWER I
N O D E  I I 0 . . NODE I

I I 0 . I I 0
I I . .  • I I

0 . .
+ + S • S + +

0 0 0 . 0
0

TA BLE 2.3.3
L~ta Report Summary

2.3.6 Dal a r ~~~~~~~~~~~~~ ~ he~ k~
\11 SETS should “even tually ‘ consist of INPUTS , OUTPUT S or
ENTITIES.

All  INP U TS at  t h e  lowest level shculd  consist of GROUPS and
E L E M EN T S .  A ny G R O U P S  should be reducib le to ELEMENTS.

ALl CUT PTJT S at the lowest level should consist of GROUP S and
E L E M E N T S .  A n y  G R O U P S  should be reducible to ELEMENTS.

2.4 Data Derivation

An i n f o r m a t i o n  processing syste. exists to process data , i.e.,
to produce va lues  3f dat a e lements , or groups of data elements,
f ro m values of o the r  da ta  e lements  or groups. This
t r a n s f o r m a t i o n  is k n o w n by d i f f e r e n t  names such as pro:ess,
procedure , func t ion , operation , a c t i v i t y ,  etc.  In UR L the  term
PROC E SS is used .

The term “da ta  de r iva t ion” includes  the actions of USIN G,
U PD ATI N G and  DE R I V I N G  data objects.  The data objects tha t are

P A R T  I USER R E Q U I R E M E N T 3  L A N G U A G E  M A N U A L
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involved can be INPUTS , OUTPUTS, SETS, ENTITIES, GROUPS and
?LEN!NTS.

2.4 • 1 D~~~ DerA~~~~~~ Q j ~c_~j

The objects involved in data derivation are:

P P OCR SS
SET
INPUT
O UTPUT
ENTIT Y
GROUP
E L E M E N T
RELATION
CLASSIFICATION
SECURITT~’ACCESS—RIGHTS

2.4.2 ~~~~
USES/USED — A PROCESS may ~~~ a SET , I N P U T , ENTI TY .

GROUP or ELEMENT. Likewise , a SE T ,
INPUT , ENTIT Y, G ROUP or ELEMENT ma~ be
II~~Q by a PROCESS.

UPDATES/UPDATED — A PROCESS may UPDATE a SET, ENTITY,
GROUP or ELEMENT , and a SET , ENTITY ,
GROU P or ELEMENT may be ~~~~ by a
P R OCESS.

DERIVES/DERIVED — A PROCESS may ~~~~~~ a SET , OUTPUT ,
ENTI T Y , GROUP or ELE M ENT , an d a SET ,
OUTPUT , ENTITY , GR OU P  or ELE M ENT may be

~~~~~~~ by a PROCESS.

MA INTAINS/MAINTAINED — A PROCESS may ~~~ j~~~ tj a RELATION , and
a RELATION may be ~~~~~~~~~ by a
PROCESS.

PROCEDURE — A PROCESS may have a
associated with it. The PROCEDU RE is a
commen t en try an d ma y consis t of any
text,

DERIVATION - A RELATION or SET may have a
associated with it in the form of a
comm ent entry.

CLASSIFICATION — A data object may have a
CLASSIFICATION .

SEC U R I T Y — A : c E s S — P I G R T S  — A PROCESS or PROCESSOR may hav e

P A R T  I USE 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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SECURITY—ACCESS— RIGHTS.

2.4.3 Data D vat~~~~ Sy nt~ x And Semantj~~

The object s and r e l a t ionsh ips  involved in descr ibing “da ta
der ivation ” are shown pictorially in Figure 2.4.1 and in tabular
form in Table 2.4.1. Table 2.4.2 shows how the different types
of objects can appear in the data derivation statements. Table
2.4.3 contrasts the syntax and semantics of the System Flow
Statements (RECEIVES and GENERATES ) with that of the data
derivation statements.

Wheneve r INPUT, OUTPUT, ENT ITY or SET are used in a data
derivat ion statemen t , these objects are interpreted to mean the
data values contained in them .

A PROCESS may USE any number of INPUTS, SETS , ENTITIES, GROUPS
an d ELEMENTS. An optional UPDATE or DERIVE clause can be used
in conjunction wit h the USE statement in the follow ing ma nner:

USES El TO DERI VE E2:

Where  E2 is any number  of da ta  objects that  can be DERI VE D by a
PROCESS.

A P ROCESS can U P D A T E any n u m b e r  of SETS , E N T I T I E S , G R O U P S  an d
E L E M E N T S .  A n  op t iona l  USING clause can be used in conjunct ion
w i t h  the  U PDAT E s t a t ement  in the  fo l lowing  manner :

UPDATES El USING E2;

Where  E2 is any number of data objects that can be USED b y a
PROCESS .

A PROCESS can DERIVE any number of OUTPUTS, SETS, E NTITIE S,
GROUPS and ELEM ENTS . An optional USING clause can be used in
conjunc tion with the DER IVE statement in the following manner:

DERIVES El US ING E2;

Wh ere E2 is any number of data objects that may be USED by a
PROCESS.

An INPUT, SET, ENTITY , GROUP or ELEMENT can be USED by any
number of PROCESSES . An optional DERIV E or UPDATE clau se may be
used in con -junction with the USED statement in the following
m a n n e r :

USED BY P1 TO DERIV E E2;

Where E2 is any number of data objects that can be DERI VE D by a
P R OC E SS.

P A R T  I USER 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

- ~~~~~~ 
~~~~

. - -



_____________________

18M3E0/370/yS/TSO URL USER’S MANUAL 90

+ — 4  + — +  + _  +I I I I II ENTITY I SET I RELA TIONI I I I ,
• + + + + +

. US ES U 3  
• E I S E S  U 3

. U SE S 112 
• USES U2

• DERIVES UI 
• D E R I V E S  Ui

UPDATE S 111 
• UPDATES 111 . M A I N T A I N S

* . .

+ + + + + 4
I I I II NPU T .... ...,. I PROC ESS t .. ...... •..... I D U T P U Tu SES 1J2 J DERIVES ( 11 I+ + US ES (13 + +

S

• .

.

UPDATES 111 . . USES (13DERIVE S (11 . 
. USES (12

U S E S  U 2 . 
. DERIVE S (11USES U3 . 
. U PDAT ES 111

+ + + +
I I I IE LEN E NT ( G RO U P
I I I I 4 + +111 , [ 12 and 113 are optional

111 usin g E L E M E N T , G R O U P , E N T I T Y  a n d  INPUT112 to derive ELEMENT , GROUP , ENTITY , SET and OUTPUT113 to update ELEMENT , GROUP , ENTITY and SET

Figure 2.4.1
URL STATEMENTS FOR DATA MANIPULATION
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Object
Name in
Stat emen t

Sec t ion
ryp e INPUT OUTPUT SET ENTITY

INPUT TO DFRIVE~ TO D!PIVE/UPDATE3 TO DERIVE/EJPDATE~
OUTPUT USING4 U S I N G 4  U S I N G ’

SET USING5
TO DERIVES TO DERIVE/UPDATE’ TO DERIV E/UPDATE’

USING S U S IN G 5
~~TITY USING5

TO DERIVE’ (J SING~ USING5
TO DERIVE/UPDATE’ TO DERIV L’UPDATE’

GROUP 11SING~
TO D ERIV E 3 U SI N G~ USING 5

TO DERIVE/UPDATE’ TO DERIV E/UPDATE’
USING5

TO DERIVE US ING ~ USING 5
TO DIRIVE,/UPDATE’ TO DERIV!/[JPDATE~

PROCESS USING ’
D E R t V ~ ~ E R I V E S  D E R I V E S
TO DER I~~ ;ES USES

PD AT ES UPDATES
USING? USING’
TO D E R I V E / U P D A T E S  TO DER IV E /UPDAT E tm

R E L A T I O N  GROUP ELEMENT

INPU T TO D E R I V E / U P D A T E ’  TO DERIVE/UPDATE
OUT PUT USING’ USING’

SET TO DERIVE/UPDATE’ TO DERIVE/UPDA TE3
USING5 USING~E N T I T Y  USIN G 5 USING S
TO D E R I V E / U P D A T E 3  TO DERIVE /UPDA TE ’

GROUP USING5 USING~
TO DERIVE/UPDATE’ TO DERIVE/UPDATE’

ELEMENT USING5 USINGS
TO DERIVE/UPDATE 3 TO DERIYEfU PDATE3

PROCESS MAINTAINS DERIVES DERIVE S
USES USES
UPDATES UPDATES
USING’ USING’
TO DERIVE/UPDATE tm TO DERIVE/UPDA TES— _ _ 

— S a— 

(see fol lowin g page for footno tes)
Table 2.4.1 EIR L Statements Related to Derivation Definition
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PROCESS

INPUT USED BY
OUT PUT DERIVED BY

SET USED BY
UPDATED BY
DERIVED BY

ENT ITY DERIVED BY
UPDATED BY
USED B Y

RELATI ON M AINTAINED BY

GROUP DERIVED BY
UPDATED BY
USED BY

ELEMENT DERIVED BY
U PDATED BY
USED BY

PROCESS UTILIZES
UTILIZED BY

Table 2.14.1
URL Statements Related to Derivation Definitio n

(Continued)

Footnotes:

~ Used in con-lunction with the USED BY statement.

4 Used in con-junction with the DERIVED BY statenent.

~ Used in conju nction with DERIVED BY and UPDATED BY statem ent.

7 Used in conjunction with DERIVES and UPDATES statement,

6 u sed in conjunction with USES statement.
- 

~~
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USE S

i! ~~! Q!!.TE!LI ~.!!LL! ~~I
USFS X X I I I

USES TO DER IVE X I I I X

1!SE S TO UPDATE X I I I I

DERIVES

DER IVES/USING X I I I I

UPD ATE S

UPDATES /USING V I X I V

DERIVES or UPDATES

ELEMENT GROUP INPUT O UTPUT ENTITY SET

USE S

uses TO DERIVE V I X V V

rISES TO UPDATE V I I V

DERIVES V X V V X

DER IVES /USING V V V V V

UPDATE S V I V V

UPDATES/USING X V I V

Table 2 . 4 . 2
D a t a  Der iva t ion  Rela t ionships  f o r

USES , UPDATES and DERIVES Statements

P A R T  I USER 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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ELEMENT G ROUP INPUT

RECEIVES Not Allowed Not Allowed Every I N P U T
should be
RECEIVED by

- at least one
PROCESS

G E N E R A T E S  Not A l l o w e d  Not  A l l cw e d  Not A l l o w ed

USES Ever y ELEMENT At least one A t least one
shou ld be used ELEMENT in ELEMENT in the
by at least the GROUP is INPUT is used
one PRoCESS used by the by the P R OCE S S

PROCE SS

DERIVES Value of an Value of at ~Jot Allowed
ELEMENT is least one
derived by ELEMENT in the
the PROCESS GROUP is de-

rived by the
PROCE SS

UPDATES 1) Value of an 1) Value of at Not Allowe d
E L E M E N T  is leist one
updated by 

- 
E L E N E M T  in

the PROCESS t h e  G R O U P  is
updated by
PR OCE SS

2~ ELEMENT 2) GROUP should
should be be CONTAINED
CONTAINED in at least
in a t  least one ENTITY
one ENTITY

Table 2.4.3
Data Derivation (PROCESS) Semantics

P A R T  I U S E 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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RECEIVES Not Allowed Not Allowed Not Al lowed

GEN ERATES Fv~ ry OUTPUT Not Allowed Not Allowed
should he
G EN FRATED by
at least one
P R O C E S S

USES Not Allowed At least one At least one
ELEMENT in ELEMENT in the
the ENTITY SET is used by
is used by PROCESS
~~~~ PROCESS

DER IV!~~ Value of at At least one At least one
least one ELEMENT in ELEMENT in the
E L E M E N T  i n  the ENTITY SET is derived
OUTPUT is de— is derived
rive t by the
PROC ESS

U PD A TES Not A l l o w e d  V a l u e  of at Value  of a t  least
least  one one ELEMENT in the
ELEMENT in SET is updated by
the ENTITY the PROCES S
is updated
by the
PR OCESS

Table 2.4.3
(Continued)

P~ PT I USER REQUIREMENTS LA NGUAGE MANUAL
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A S ET , ENT ITY , GR OUP or ELEMENT may be UPDATED by any num ber of
PROCESSES. An optional USING clause may be used in conjunction
wi th the UPDATED statement in the following manner:

UPDATED BY P1 USIN G F2;

Whore E2 is any numb er of data ob jects tba~ may be USED by a
P R O C E S S .

An OUTPUT, SR’~, EN TITY , GRO1J P or ~L E M E N ~ ma-i he DERI IED by any
n u m b e r  of P R O C E S S E S . An optional USING cl9use nay be ised in
c o n j u n c t i o n  w i t h  t h e  D E R I V E D  s t a t e m e n t  in t i le  f o l lo w in g  m a n n e r :

DERIVE D BY P1 USIN G E2;

Whc~re E2 is any number of data objects that may be USED hq ~
P R O C~’SS.

A RELATION may be MAINTAINED by any number of PROCESSES , and a
PROCESS may MAINTAIN any number of RELATIONS.

A PROCESS may have any number of ~ROCEDUR~ commen t entries
so~~cified, but all the comment entries will he combined into one
PROCEDURE comment entry when presented in ai y  UR A report.

A SET or RELATI ON m a y have any number of DEPIVi~T ON comment
entries specified , but all these comment entries will be
combined in to one DERIVATION commen t entry when present ed in an~’
URA report .

When a collection of data (e.g., an ENT ITY or GROUP) is USED,
this implies that at least one ELEMENT within the collection
(a3suaing the collection is, or will he , broken dow n to one
ELEMENT level) is U SED .

When a collection ~ f data is UPD A TED , this implies that at leas4
one ELEMENT within the collection is UPDATED.

When a collection ~f data is DERIVED , this implies that at least
one ELEMENT within the collection is DERIVED.

Whenever PROCES SES or PROCESSORS access data , whether leriving,
undating or using it , the CLASSIFICATION of the data and the
SECURITY—ACCESS—RIGHTS of PROCESS or PROCESSOR should iatcI~. In
order to match , the PROCESS or PR OCESSO R should have
SEC flRITY—ACC !SS—PT~ RTS at a level greater than or equal to the
CLASSIFICATION of t h e  data object .

2.4.4 ~~~~ ~~~~~~~~~~~ ço~~ o~ ~j~~ len t~ ~~~~

In most manual documentation methods , the information related to
“data derivation ” is usually impl icitly included in flo w charts.
Flow charts usually contain more t h a n  just the “da ta

PART I USER REQUIREMENT S LANGUA GE MANUAL
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derivation ,” and , cons equen tl y ,  data derivation may not he
clearly presented.

A PROCESS that is UTILIZED represents some function within the
system that is incorporated by two or more higher level
P R O C E S S E S .  For e xam p l e , a va l ida t ion  r o u t i n e  m i g h t  be a PROCES S
UTILIZED by sev eral other PROCESSES to perform their defined
fun ctions.

The PROCEDURE comment entry within the PROCESS descript ion may
he used to describe the algorithms required to define the
PROCESS. Since the PROCEDURE is text, decision tab les may be
included.

The DERIVATION comment entry within the SET or RELATION
d~ scriptions may be used to define the rules to derive an
occurrence of a RELATION between two ENTITIES, or occurrences of
a member within a SET.

2.4.5 ~~~~ ~~ri!~~j9n Q p ~~~
The PICTURE report (with the DATA option in effect) can be used
to present data derivation relation ships (USES , UPDATES , and
DERIVES ) amonq SETS , INPUTS, OUTPUTS, ENTITIES, GBDUPS, ELEMENT S
and FEOCESSES in a gra phica l format.

The EXTENDED PICTURE report (with the DATA—FLOW option in
effect) can be used to present the all data derivation
relationships (USES , UPDATED , DERIVED, GENERATED, and REC EIVED)
amonq SETS, INPUTS, OUTPUTS , ENTITIES, GROUPS , ELEMENTS ,
PROCESSES , and INTERFACES in a graphica l tree—structure d format
lookina FORWARD or BACKWARD in the tree.

The PROCESS—INPUT/O UTPUT report presents most of the information
as described above for PPO~ESS names only, bu t in an al terna te
format. This report will also present any DESCRIPTION and
PROCEDURE comment ~ntries related to the PROCESS names.

The DAT A PROCES S report presents the interaction of data ob jects
with PROCESSES in a matrix format. This has the advantage of
oresenting the dependencies ot data by PROCESSES for the entire
system . A second matrix is also produced to present the degree
in which PROCESSES interact with each other ; i.e., to pro duce
data that other PR OCESSES use or to require data that other
PR OCESSES produce.

2.4.6 D~~~ Deri!ati~ fl ~~~~~~~~~~~~~

1) Every PROCESS should acquire some data either by USING or
UPDATI NG.

2) Every P~~ CESS should produce data by DERIVING or by
UPDATIN G.

PA RT I USER REQUIREMENTS LANGUAGE MANUA L
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3) Every SET should be USED or UPDATED by some PROCESS.

~) Every ENTITY should be USED or UPDATED by some PROCESS .
5) Every ELEM ENT in an ENTITY should serve at least one

pu rpose:
— IDENTIFIER of the ENTI’IY
— USED by some PROCESS , or
— UPDATED by some PROCESS.

~) Processing statements in which GROUPS appear should appl y
to at least one ELEMENT in the GROUP.

. )  Every ELEMENT CONTAINED in an INPUT should be USED i i i  some
way.

8) Every ELEMENT CONTAINED in an ENTITY should ser ve a
purpose.

9 ) Every E L P M E N T  C O N I ’ A I N E D  in  a n  OUTPUT s h o u l d  be P~ R I V E D  by
some PROC E SS.

10) An ELENEN’! CONTAINED in an INPUT should not be DER IV ED.
11) An ELEMENT should only be DERIVED once.
12) Every ELEM ENT USED by a PROCESS should be a v a i l a ble f r o m

some source:
i) INPUT
ii) DERIV ED by som e other PROCESS

iii) From an ENTITY .

2 . 5  ~~mtem ~~~~
The complete specification of requirements tor the target syst?l
requires statement of parameters that specify the volum e of wor k
that the system will have to do and the amount of resou rces that
it wil l require . Two types of data should be given .

Size — number of member s in each SET , n u m b e r of rep et i t ions
in each repeatinq GROUP in an INPUT , etc.

Volume — number of instances of INPUTS and OUTPUTS , n u m b e r of
times PROCESSES will be executed ,, etc. in a given
period of t ime .

In URL , the parameters which characterize size are called
SYSTEM—PARAMETERS; they can be name sym bolically and their
values expr essed numerically.

2.5.1 
~~~~~~ ~~~~~

S?STEP’— PARAM!TE R - an object which affects the size of the
system . It is given a na m e  and may be
given a numeric value.

‘NT !PVAL — an object  r ep re sen t ing  some tile period
such as a week , year , millisecon d,
planning period , etc.

PA R T I USER R E Q U I R E N F N T S  L A N GUA GE ~1ANUAL 
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2.5.2 
~1 !  ~1Z~ 1 I2fl 1.E~

V A L U E S

A SYSTE M—PA RAMETE R may have a VALUE , or a range of VALU ES. An
E L E M E N T  may a lso h a v e  a V A L U E  or range  of VALUE S associated wit h
it.

CAR~ INALITY

A n ENTITY, or SET, or RELATION may have a CARDINALITY .

CONNFCT IVITY

A R ELATION may have a CONNECTIVITY defined by specifyin g two
SYSTEM—PA RAMETERS.

H A P P E N S

An INPUT, OUTPUT, E V ENT , or PROCESS may HAPPEN a
SYSTEM—PARANE”ER (number) of times in a given INTERVAL.

CONSIST S

A SET may CONSIST of a SYSTEM—PARA METER (number) of ENTITIES,
INPUTS , or OUTP UTS. An INPUT, OUTPUT , ENTITY , or GROUP may
CONSIST of a SYSTEM—PARAMETER (number) of GROUPS and/or
ELEMENTS. An INTERVAL may CONSIST of a SYSTEM—PARAMETE R
(number ) of INTERVALS .

2.~~.3 ~1~tR! ~j z~ ~~~~~~~ a~ d ~e.antjc~

The objects and relationthips involved in describin g system size
are shown pictorially in Figures 2.5.1, 2.5.2 and 2.5.3, an d in
tabular for m in Table 2.~~.1.

The VALUE or VA LUES associated with a SYSTEM—PARAMETER or
ELEMENT must he numeric and once a VALU E (or VALUES ) has been
assigned , no other VALUES may be given to it.

CARDINALITY specifies a number of occurrences. With respect to
SETS, it specif ies the number of ENTITIES, INPUTS, or OUTPUTS -
that may be CONTAINED in the SET at any one time. With respect
to ENTITIES , i+ specifies the number of occurrences of a
particular ENTI TY in the system at any one time . With respect
to VELATION S, it specifies the number of connections made
between ENTITIE S via a particular RELAT ION. A particul ar
E N T I T Y , SET , or R E L A T I O N  m a y  h a v e  only  one C A R D I N A L I T Y .
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CONNECTIVIrY specifies the structure and magnitude of a
RELATION. A pa rticular RELATION may have only one CONN ECTIVITY .

The h A P P E N S  s t a t e m e n t  specif ies  t h e  n u m b e r  of occurrenc es of an
I N P U T , OUTP U T , E V E N T , or P R O C E S S  in a given time interval. A
p ar t i cu la r  INPU T , D U T P U T , E V E N T , or PROCESS may h a v e  o n l y  one
FIAR PFNS stateme nt.

The CONSISTS statement used in conjunction with a SYSTE M-
PARAME TER specifies that for each occur rence of a given SET,
e.g., the data CONTAINED in it occurs the designated number of
times. Any particu lar data object may only consist of another
data ob ject, one given SYSTEM—PARAMETER number of occurrences .

2.5.U ~~~~ ~~~~~~~~ ~2~jj1y~ lent ~i~i ~~~g..s
In the usual metho~Is of system documentation , descripti on of
size and volume aspects are incorporated into the descriptions
of other object s as numerical values .

One important feature of URL in specifying size is that it
pe r m i ts, an d in fac t encourage s, all such specification s to be
sym bolic, i.e., each parameter is given a r~ame . Conseq uently,
all sit ua t ions  in whic h a given parameter appears can be
collected a n d  e x a m i n e d . N u m er i c a l  va lues  need o n l y  be assignel
at the time at which they are definitely needed . For example ,
when a system is initially being described , it may only be know n
that the group “job — data ” CONSISTS of the element “Occupation. ”
It may not be know n or not specified until much later tha t
lob—data CONSISTS of 3 or 6 occurrences of “occupation. ”

P A R T  I U SE R REQUIREMENTS LANGUAGE MANUAL
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4 + + .. + + + +
I I ,  I I I I

SET FNTITY I RELATION I 5Y3T!M
I I I I ONNE — 1 PAR~ ME TE R
I I I I ITIVITT I

+ + + 4 + + • + +
• . . •
• S . • i . • . ..  . .>.

ARDINALITY CARDINALITY CARDINALITY - + +
S . S I I

‘:/ V SY,!!M I
+ + 4 + + + I P A R A I R T ER f
I I i  , I I I I

SYSTEM I SYST!N I SYSTEM ( + +
PARAMETER I I PARAMETER I I PARAMETER I

I I I I I I -
+ + 4 4 + +

Figure 2.5. 1 Relation of Objects to a SYSTEM PARA~ ETER

+ + 4 + + + + 4 
-

I I I  I I I I I
I INPUT I DU T P UT I I EVENT I I PRO ESS
I I I I I I I I
+ + + ..;~, 

+ +— -  

~Jj 
HAPPENS/ HAPPENS/ RAPPENS/ HAPPENS/
TIMES-PER TIMES-PER TINES-PER TINES—PE R

f  I N T E R V A L

ONSISTS OF

- 
l I_ INTER V ALS 1_J l l I I- -I

Figure 2.5.2 Relation of Objects to an INTERVAL
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+ — +
I I
I SET I
I I
+ — 4

CONSISTS OF

+~~~~~~~~~~~~~~~~~~~ .+ # — +  4 - 4
I E NTITY , on I ENTITY , orf I ENTIFY , onI I n p u t , or I I I N P U T , or I . . . . I INPUT , or II O U T P U T  I OUTPUT I I OI JTP 3 T I+ + + + 4 +

CONSISTS OF -- 
+ 4 + + 4
I I  I I I I I

~~OUP , or I I G R O U P , or I .  • • .
~~ 

G R O U P , or I I 3 R O I J P  IE L E M E N T  I I E L E M E N T  I I EL E M EN T I I II t  1 I I 1 1+ 4 4 I. + + 4 4

CONSISTS )F

+ 4. 4 + +I I I  I I  I
I GROUP , or I I GROUP , or ..I ~RO1?, or I
I ELEM~ NT I I E L E M E N T  I I E L E M E N T  I
1 I I I I I+ + + 4 4 +

Figure 2. 5.3 Relation of Objects via a SYSTEM -PARAME TER
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SYSTEM
~~~~~~~~~~~~~~ PAE~fi~~~ R FRE Q~~g~ çY !~ .&Q~

INPUTS CONSISTS OF HAPPENS/
TIMES

OU T PUTS CONSISTS OF HAPPENS /
TI PIES

SET S C A R D I N A L I T Y  VOLATI LITY—
CONSISTS O F SET *

VOLATILITY—
M E M B E R  *

ENTITIES CARD INALI TY VOLATILITY *
CONSISTS OF

RELAT ION CONNECTIVITY
C A R D I N A L I T Y

GROUFS CONSISTS OF
ELEMENT S VALUE

P R O C E S S E S  HAP P EN S/
TIMES

EV~ NTS HAPPENS/
TIMES

IN T E R V A L CONSISTS CONSISTS OF
OF

SYSTEM— VALUE
PA P ME TEE

~ comment entry

Table 2.5.1
URL Statements Related to Size a-nd Volume
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2.~~.R ~~~~~~ ~iz~ 2iLt2~~~
To ob tain infor mation specifically about one or more
SYSTEM—PARAMETERS , the F O R M A T T E D  P R O B L E M  ST A TEM E NT m ay he
q~ nerated . sin ce very few of the statements involving
SYSTEM—PARAMET ERS have complementary statement~ , much Df the
information presented in the FORMATTED PROBLEM STATEMEN T viii be
in ccmmen t format.

2.c .6 ~~ Size tene checks

The following check s can he made:

1) Every INPUT should have a HAPPENS/TINES at c~~ent.
2) Every OUTPUT should have a HAPPENS/TIMES st atement .
3) Every SET should have a CARDINALITY statement.
4) Every ENTITY should have a CARDINALITY statement.
3) Every PROC ESS should have a HAPPENS/TIMES statement.
6) Every E VENT should have a HAPPENS/TIMES statement.
7) Every INTERVAL should be used in some statement.
8) Every SYSTEM—PA RAMETER should be used in some statement.

2.6 
~1~~~~: i f l~1!1~~

The description of the contents of INPUTS, OUTPUTS , ENT ITIES,
GRO11 P~ and structures of PROCESSES , and the relationshi ps among
these objects produced up to this point , lives a “static ”
description of the sys tem.  T h i s  does not  i n  i tself  s t a t e  t h e
requirements for the dynamic behavior of a system. To do this,
one must describe those inputs , conditions and events which may
influence what processing is performed , or the order in which it
is performed.

2.6.1 S~~~ -DinamiCS Ohj~cts

CON DITION - a s ta temen t w h i c h  can be in one of tw3 states,
TRUE or FALSE (YES or NO , etc.) . The statemen t
is given a u n i q u e  name .

E V E N T  — an object used to describe a happening ,
external or inte rnal to the system , or a n
occurrence  w h i c h  causes s o m e t h i n g  else in  the
system to happen .

2 . 6 . 2  S~~~~~~~~~~ amj cs  ~~~~~o j g~~

CA USES/ CA llS ED

An EVENT or INP IJT, or a CONDITION BECOMING ~T’~~UE or FALS E, CA USES

PART I US E R RE QU I R E M E N T S  L A N GUA G E M A N U A L
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an EVENT. An EVENT is CAUSED by an EVENT , an INPUT , or a
CONDITION B ECOMING TRUE or FALSE.

INCEPTION—CAUSES /ON INCEPTION

IN CEPTION Df a PROCESS CAUS ES an EVENT , or an EVENT occurs ON
INCEPTION of a PROCESS.

INTERRUPTS/I W~E P R U PTE D

A PRO CES S, EVENT or INPUT, or a CCNDITION BECOMING TRUE or
FALS E , INTERRUPTS a PROCESS . A PROCESS is INTERRUPTED by a
PR OCE SS, EVENT or INPUT, or by a CONDITION BECOMING TRU E or
FALSE.

M A~~EF/P!ADE

An E VENT , IRPUT or PROCESS MAKES a CONDITION TRUE or FA LSE. A
CONDITION is MA DE TRUE or FALSE by an EVENT , INPUT or PROCESS.

TERMINATE S/TERM INAT ED

A PROCESS , EV EN T or INPUT , or a CONDITION BECOMING TRUE or
F A L S E , TERMINATES a PROCESS. A PROCESS is TERMINATED by a
~ROCESS, EV EN ’~ or INPUT , or by a CONDITION BECOMING TRUE or
FALSE .

TERMINATION—CA U SES/ON TERMINATION

~!ERNINA TION of a PROCESS CAUSES an EVENT , or an EVENT occurs ON
T~~~MINAT ION of a PROCESS.

TRI CGFPS/TRIGGERED

A P R OCESS , EVEN T or INPUT, or a CONDITION is BECOMING TRUE or
T
~A LSE , TPI’G!PS a PROCESS. A PROCESS is TRIGGERED by a PROCESS,
EV ENT or INPUT , or b y a CONDITION’S BECOMING TRUE or FA LSE.

WHILE

A CCND ITI ON may be TRUE WHILE or FALSE WHILE some criteria hoil.

2.6 • 3 ~~ em-flhj ia m~~~s SI~~a! and ema~nt~~~

The objects and relationships involved in describing system
‘lynamics are shown pictorially in Figure 2.6.1 and in tabular
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form in Table 2.6.1 .

INCEPTION or TERMINATION of a PROCESS may CAUSE any num ber of

~VE NT~~. Similarly, an EVENT may occur ON IN CEPTION r ON
TER MINATION of any number of PROCESSES. The iNCEPT ION of a
PROCESS is its beginning, TER MINATION is the completion of the
PROCESS .

Any number of EVENTS , INPUT S, and/or CONDITIONS any CAUSE and
EVEN’!. However , a separate statement is requiced for each
CONDIT I O N i n v o lv c~d . Similarly, any num ber of EVZHTS may be
CAUSED by a giv en collection of EVENTS , I N P U T S , and /or
CONDITIONS.

Any number of EVFNT S, I N P U T S a n d/or PROC ESS ES m a y  M A K E  a
CONDITION TRUE or FALSE. Any number of CONDITIONS may be MADF
TRUE or FAL SE by a g iven collection of EVENTS , INPUTS and/o r

~ROCESSES. Onl y on e of the va lues , TRU E and F A L S E , may be use~1
in a given MAKES of MADE statement. The term MAKES imp lies
setting the value or a CONDITION.

Any number of PROCESSES , EVENTS , INPUTS and/or CONDITIDNS m ay
TRI GG ER , INTERRUPT or TERMINA TE a given PROCESS . Any number of
PROCE SSES m a y  he TR IG GE R ED , INTERRUPTED or TERMINATED by a given
collect ion of PROCESSES, E V E N T S , INPUTS and/or CONDITIDNS. To
TRIG GER a PROCESS is to i n i t i a t e  it. A PROCESS is INTERRUPTED
if it is eligible to he resumed later , while it is TERMINATED it
it is ended (whether com plete of not) and is not to be resumed.

A CONDITION may only have one WHILE statement , which  is
expressed as a comment entry. Should more than one be specified
for a given CONDITION , the comment en tries will be comb in ed (the
second added to the end of the first and so on)

P A R T  I U S E 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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EV~~ I

PROCESS TRIGGERS INCEPTION—CAUSES
TERMINATES TERMINATION-CAUSES
INTE RR’JPTS
TRIGGEPET~ BY TRI GG ERED BY
TERMI NA TED BY TERMINATED BY
I NT E R RUP TE D BY I N T E R R U P T E D  BY

EVFNT TRIGGERS CAUSES
TERMINATF S
I NT ER RU PTS
ON I N CEPTI ON OF C A U S E D  BY
ON T E R M I N ATION DR

CONDITION B ECO M INr, (TRUE) BECONINC (TRUE)
TRI GG E R S  (FAL SE) C A U SES (F A LSE )

BE CO MIN G ( TRUE)
TE R M I NA T E S  ( F A L S E )

BECO M I N G  ( T R U E )
I NT E R R U P T S ( F A L S E )

( T R U E )
M A D E  (~~~L SE} BY MA DE ( F A L S E )  BY

INP PT TBI GG EP~ CAUS ES
TERM INA T E S
I N T E R R U P T S

Table 2.6.1
URL Statements for Describing System-Dyanmics

L 
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CONDITION INPUT

PROC E SS ( T R U E )
M A K E S  -- (FALSE)

TRI r ~r ,E p ED WHEN TRIGGERED BY
( T R U E )  TERM INATED BY

— -  iJECOMES (FALSE) INTERRUPTED BY

TERM INA ’-ED WHEN
( T R U E )—- B E CO ME S ( F A L S E )

I~4T~ RF UPTE D WHE N
(TRUE )-- B E D M E S  ( F A L S E )

E V E N T  
~~PUE)

NAK ~~S —— (FALSE)

C A U SED W HEN —— C A U S E D  BY
(TRUE )

BE COME S ( F A L S E )

CON D I T I ON W H I L E  * (TRUE)
MADE (FA LSE) BY

I N P UT (TRUE)
-- (FA LSE )

* comment entry only

Table 2.6.1 (Continued)
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2.6.L4 
~~~~~~~~~~~~~~ c~~~~n ~~~~~~~~~~ ~~~

A s is the case with system size, descrip tio n of system dy namics
aspects are often not stated explic itly but ire incorporated
into the descr iptions of other objects. In some cases, t h i s
type of informa tion is presented by decision tables or by
decision blocks in flow charting methods.

Since decis ion tables present a plan of “a c t i o n ” based on
conditions and events, they may be given in the PROCEDURE
s t a t em ent  f o r  t h e  a p p r o p r i a te PROCESS , if d e s i r e d .

A l ist of EVENT S TRIGGERIN G a PROCESS implies that each one of
the FVENTS TRIGGERS the PROCESS. Since an EVENT occurs a~
instant in time , the user should not need to say that a
combina tion of E V E N T S  T R I GG ERS a PRO CES S, since this would
require that all the EVENTS occur simultaneously.

E v e n  t h o u g h  the re is no way to s tate  e x p l i c i t l y  t h a t  a
combination of CONDITIONS TRIGGER S a PROCESS , this may easily be
handled by defining a new CONDITION to represen t the
combination . For example, if PROCESS P1 is TRI GG ERED w h e n
CONDITION Cl is TP (J E and CONDITION C2 is FALSE , the user may
write:

CCND !TION c3;
TR UE W HIL E ;

Cl A ND NOT C2 ;

PROCE SS P 1;
T R I G G E R E D  W H E N  C3 B ECOMES T R U E ;

An y EVENT or CONDITION that affects the system ’s operation ,
should be defin ed.

2. 6 • S S~~~~ern~~~~n amic s  O u tp u t s

The PORMATTED PROBLEM STATEMENT may be generated to obtain
information about one or more CONDITIONS or EVENTS.

The PROCESS CHAIN report will show structures of EVENTS and
PROCESSES connected by TRIGGERS and TRIGGERED BY statements .

2.6.6 S~~~~ern-Dinarnics Completeness Checks

1) Every EVEN~ sh ould he associated with at least one
— CO NDITION or PROCESS.

2 )  Every CONDITION should be associated with at least one
EVENT or PR OCESS.

3) Every CONDITION should have a T RUE W H I L E  or a FALS E WHILF
statement.

P A R T  t U SE? RE Q U I R E M E N T S L A N GUA G E M A N UA L  
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2.7 
~~~~~~

The system architecture description deals with the physical
aspects of an informa tion processinq system .

2 • 7.1 ~~~~~~~ ~~~~~~~~~ t~L~1 ~~~~~~
PROCESSOR - an object that can “pe rform ” a PROCESS .

PESOURCE — something that the physica l elements in the
target syste m consume in order to carr y out
information processing functions.

UNIT — an object used to measure RESOURCES.

P~~S O f l R C F— uT S AGt ’- used t 0  define a measure of the PESOUR C~
PARAM ETER - usage for a PROCESS.

2.7.2 S~~~~ern ~rchitecture Relationships

CC’~NS 0MFS/CONSf1M ED BY — A RESOURCE may be CONSUMED BY a
PR O CESS OE, and a PROCESSOR May
CON SUME an amount of RESOU RCE PEP
RESOURCE—US AGE—PAR A ME? ER.

PERFORMS/PERFORMED BY — A PROCESSO R may PERFORM a PROCESS,
and a PROCESS may be PERFORMED BY a
PROCESSOR.

M~~A S U P F S / M E A S u T R E D  I N  — A UNI1’ may MEA SURE a RESOU RC E, and
a RESO UR CE may be M E A S U R E D  I N  a
U N I T .

~~SOUPCE—tJSAGE/ R ESO rJRCE— A PROCESS may have a RESOU RCE—
rJSAGE _ PAp~~~FTEfl VAL T7E — USA GE—PARAMETER—VALUE associat ed

wi th a RESOURCE— USAGE—PARA METER.

2.7.3 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~

Th~ objects an~ relationships involved in describing system
architecture ~r e  shown in Table 2.7.1.

A PROCESS may have an arbitrary num ber of RESOURCE—USAG E—
PA RAM ETER an -I R ESDBPCE—USAG E—PARAPIE TEB—VAL UE pairs. ( B u t  there
can only be at most one such pair for a particular
RE SOURCE—USAGE-PA ~ ArFTEF .) This pair is used to describ e the
expected resource consu m ption by the execution of the PROCESS in
a DRO CESSO R indenenden t manner. The CONSUMES statement in the
PP~~CESSOR section specifies the name and amount of RESOURCE S
that are con suned per RESOURCE—USAGE—PARAMETER of the PROCESS it
n~~rform s. This m eisure is translated to a resource con sumption

PAR T USER REQUIREMENTS LANGUAGE MANUA L

_ _ _ _ _ _

~

--

~

- -

~

---

~

-- . , ,-- .. - -~~ ~- 



~~~~~~~~~~~~~~~~~~~~~ 
. —-

~~~~~~~~~~~~
--
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

~~~~

-

~

-- -

1BM3 60/370/V S/PSO CRL USER’S MA N UAL 112

val ue by m u l t i p l y i n g  t h e  P E S O U R C F — U S A G E — P A R A M E T E R - V A L U E  w i t h t h e
r e s o u r c e — c o n su m  p t io  n — v a l u e  f o r  t he  R E S O U R C E — U S A G E — P A R A M E T E R  in
the CONSUMES st atement of the PROCESSOR. For examp le , suppose
tha t there is a PROCESS “P1 , ‘ and a PROCESSOR “PR1 ,” and that
the RESOURC E in question is “CPU—TIME” (measured in UNI T of
“ M I C R O — SE C O N D S ” ) ,  a s  in  F i g u r e  2 .7 .1 .

R E S O U R C E —  - 

-

USAGE—
PR~ CESS OR RESO URCE U N I T  P A R A M E T E R  Pt~OCESS

PR OCESS OR SUB P ART S CON S U M E S  CON SU M E S  P E P F ~ R M S
PART OF PER

RESOUR CE CON S U M E D M E A S U R E D
BY IN

M E A S U R E S

PES CUP C !  R E S O U R C E —
U S A G E  U S A G E —
PA RAMETER PARAMETER—

V A L U E  FOE

PR OCESS PERFORMED PISOURCE—
USA GE

Table 2.7.1
Sys tem A r c h i t e c t u r e  R e l a t i o n s h i p s

PR OCESS P1 ;
RESOUR CE—USAGE : 100 FOR NO—OF—STA TEMENT;

PROCESS P2;
RESOIJPCE—rISAGE : 200 FOR NO—OF—STATEMENT

• PROCESSOR PP1;
P E R F O R M S P1 ;
CONSUMES CPU-TIME AT RATE OF 20 PER NO—OF—

STAT E MENT S ;

Figure 2.7.1
E x a m p l e  of  U R L  st a tements  for

PROCESSOR and its RESOURCE—usage .

Here “NO—OP~~STA TEM !NT” is a RE SOURCE—US AGE—PARAMETER. The
PROCESS called P1 has a value of 100 for this parameter. One
possible int erpretation of this statement is that the relative

P A R T  1 USE R REQUIREMENTS LANGUAGE MANUAL
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lifficu lty or ~:o n o 1 e xj t v  of t h ~ P R O C E S S  is such th a t it w o u l l
‘a k e  100 “ s t p m e n i s ” on a h y p o t h e P i c a l  p rocessor .  O t h e r

~~~~~~~~~~~~ ~ av  ~~ ( I 1 V C f l  v - u l u ~~; f o r  t h e  s a m e  R E S O U R C E — U S A r,~ —
f~A~? A ~~ ’ T F P . ~‘or e x a m p l e , N~r ) CF S S  P 2 , w h i c h  is  conside re d tw ice
as i i f ~~i c ul t  ~ c o m p l ex , is g i v e n  t h e  v a l u e  200 f o r  thi s

S ’)’1 PC~~— ”~ A ’~~’- P A P A  M E’ T ’EF. N o t ~ t h a t  t h e  R E S O U R C E — U S A G E —
P A ’ ~~TE~ a n ( 1  i~~s v a l u e  are m e a n t  to be P R O C E S S O R  i n d e p en d e n t .
r h e v  a re  u s e d  ~~ r~~cor~ e s t im a t i o n  of R E S O T J R C ~’-U S A ~~E i n d e p e nd e n t
of w h a t P R ) C ~~~~OR r e r t o r m s  t h e  p a r t i c u l a r  P R O C E S S .

I n t h e  P F1 CF~~~a 9  s~~ct i on , t h ~ C O N S U M E S  s t a t e m e n t  is use d to
r -~r o rd  t h e  r e - a ~i r c e — c o n s u m p t i o n — v a l u e  f o r  a R E S O U R C E — U S A G E -
P A ~~~TE F.  I n ~h e  ex am o l e  of F i g u r e  2 . 7 .1 , 20 is t h e
r~~~o ’ir ce—co n s u m  t)t  i a n — v a l u e  ~ f $~he P R O C E S S O R  “PR 1” f o r  t h e

S 0 C ~~—!J ~ - A  • — 7 . \ ~~~~~~~~P “~~O — O F — S T A T E N E N T . ” “ M I C R O — S E C O N D S ”  is
4 h e  n a m e  af ~~~ ~N r  “ t h a i -  is used ‘ o m e a s u r e  t h e  P.~~3 O U R C E  cal le -~“ C P U — T I ~~~.

T h i s  s t a t e m e n t  may  he  i n t e r p r e t e d  as s a y i n g  t h a t  t h e  PR OC ESSOR
“PP 1” w i l l  con s ’j m e  20 m i c r o s € c o n d s  of C P U  t i m e  per 9 n u m h e r  of
s t a t e m e n t s” (g i ven i n  t he  P R O C E S S  d e s c r i p t i o n )  w h e n e v e r  i t
n e r f o rm s  a P R O : . In t h i s  e x a m F l e , 2 ,000 (100  x 20)
m i cr o s e co n ~1s of C N ~ ‘ im e  is c o n s u m e d  by P R O C E S S O R  “ P R i ”  w h e n e v e r
i~ p e r f o r m s  ~~ ) O~ “P1 , ” ~ n 1  14 , 000 (20~ x 20)  m ic r o seconds  for
“ p ) H

i t  is poss ib le  P 0  a s soc iat e  m o r e  t h a n  o n e  R E S O U R C E — U S A G E—
P A ~~A !~ T E 9  (a r ’I  i~~s v~a 1ix e )  f o r  a P R O C E S S .  I t  m a y  be use~ to
~ 1l c w  f o r  t h e  p o s s i b i l i t y  o f  e m p l o y i n g  t w o  c o m p l e t e l y  d i f f e r e n t

y p~~s of orocessors  ( l i k e  a c o m p u t e r  a n d  a pe r son)  to p e r f o r m
~~~ P ROC E SS . n i -h i s  way , t h e  dec i s ion  as to  w h a t PROC ESSO R to
tis~ fo r  ~ o a r ~- i c u l a r  P R O C E S S  m a y  be d e l a y e d  as necessar y and
c h a n g i n g  t h e  P?~~CF ~’S O P  f or  a P R O C E S S  once it  is decided is
eas ie r . ~{a v i n q  more  t h a n  ona  p a i r  of R E S O U R C E — U S A G E — P A R A M E T E R s
a n d  its v a l u ~ m a y  a l s o  be u s e d  to describe  resource  c o n s u m p t i o n
i nd ep er d en ’l v  f o r  m o r e  tha n one  resource .  O n l y  t he  resource
con s u m p t i o n  v a l u e , w h i c h  ha s  t h e  same  R E S O U R C F - TJ SA ~~E — P A 9 A M E T E R
in hoth PRDCESS ar-i PPOCESSO~ sect ion s, is taken as con tr ibutin g
to th~ actu a l  r esource  con su~nption . If there are multiple
instances of suc h  PARA!~ET F R s, t he ne t  c o n s u m pt ion  f o r  a resource
is  t h e sum a f 

~ ll the consumption values.

• The PEP ?O9MS/P~~~PO~~W~’D BY s~~a tement is to record the
re~~a t i on s h ir he~~we’~n a PPOC~~fS a r d  the PROC SOR that per forms
(i.e., Carr i~~3 out , ~o-~s, etc.) the PROCESS. A PROCESSOR can

• nerform more th a n one PROCESSes , bu t a PROCESS can be performed
by o n l y  one °c~~f c c .

The  A S T T ~ F S/ ~ T ? A S ~T~~F fl  IN statemer t is to define relationshi ps
h-~t ween a UNIT an-I a RESOURCE. A UNIT may measure more than one
° S S O U P C E , h u t  a PF S TTPC E ca n be m e a s u r e d  o n l y  in one U N I T .  The
‘1~~IT name t ha~ apne ars after the resource—consumption—value in
4-he CON~~9~~~S s~~a

+rsmen $- of ~h-~’ PR OCESSOR section is optional , b~it• i f  it  i s  g iv ~ n jf m u ~~ b e  ~~~ correct U N I T name for tha t

P A R T  I U SS R REQ r1iRENE NTS LAN GUAG E MANUA L
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RE SOURCE.

2 . 7 . 4 ~~~~ern A r c h i t e c t u r e  Comp le teness  Checks

Th e comple t eness check s tha t can be made  for SA F  ob jec t s are:

1) Every PROCESS should he  P E R F O R M E D  BY a P R O C E S S O R  a n d  every
PROCESSOR should PEPF O F?~1 a t  least one P R O C E S S .  At each
s u b d i v i s i on of PROCESS a n d  PROCESSOR SU B P A R T S f I ’A R T  OF
structure, the PERFORMS /PERFORMED BY relationships of the
s u b p a r t s  s h ou l d  be consistent with the relationshi ps of the
paren t obj ects.

2) If a P R O C E S SOR PERF OR M S  a PROCESS , at least  o ne  c om m o n
RESOUR CE—USAGE—PARAMETER must be defined for the ~ROC!SSOR(v ia  C O N S U M E S  sta t e m e n t )  , and for the PROCESS (via
RESOUR CE—USAGE statement)

3) If a SYSTE M — P A R A M E T E R  is use d for  R E S O U B C E — U S A G E — P A R A M ETF ’-
V A L U E  or i n  t h e  C O N S U M E S  sta tement  of t he  PROCESSO R
section , it must have a single numerical value.

4) Every UNIT should M FASr JRE at least one RESOURC E, an-I every
RESOUR CE should be measured in a UNIT , and CONSU MED BY a~
least one PROCESSOR .

2.8 ~~~~~~~~~~~

The f ac i l i t i es  descr ibe d in t h i s  sec t ion  are available to aid
all aspects of documentation , communication and analysis. These
f a c ili t i e s  a lso provide ope n—ended classification systems since
these “qualifiers” may he added at any time and used for
ret r ieva l  of p a r t s  of the  p r o b l e m  statement. rhey can he used
to describe any  of the objects whether in the organization, the
tar qet system or in the pro ject. They may be used in cases
where the analyst wishes to inclu de some information in the
documen tation where no formal synta x is available.

2 • 8. 1 ~~~~er ties Obj ects

SYNONYM — is used to define an alternative name (alias)
for a given named object in the URL de scription
of the system.

~c~ YWCPP — an object associated to one or more na mes for
the purpose of selection and a n a l y s i s .

M E M O  — an object which represents text releva nt to one
• or more other objects.
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A T T p I R U ~rE a n d  \ T T P !B U T E — V A L U E  — ob jec t s  used to descr ibe
c h a rac t e r i s t i c s  of objec ts  not o t h e r w i se
allow ed in the language.

— an object which is to he reference d for more
informa t ion about an o hie c t . E x a m p l e s  of
S.)’!PCES are interview— reports , com pany
p r o c ” d ur e  m a n u a l s , d o c um e n t s , etc.

1~EC 1!RITY — an o bj e c t  w h i c h  i d e n t i f i e s  w h a t  points of the
p r o b l e m  s t a t e m e n t  m a y  be r e v i e w e d  by w h a t
in  R iv i duals.

TRAC — KFY - in oh i ect which is used to correlate objects
which exis t in different data-bases.

2. q .2  P r op e r t i e s  R e l a tj o n s h in s

D E S C R I P T ION

A n y  object defined in the problem statement m a y  h a v e  a
D E S C R I P T T 1~M , w h i c h  con sj.sis of one or mor e lines of narrative
text. ~ D E S CF I ~~T I 2 N  is not a TI RL oblect and does not have ~ TYRL
n a n  € .

SYNONYM

~ny type of ob ject may have SYNONYM S and a SYNONYM may be
D E S I C - N A TED for a oiven object .

A SS ET

Art y ob jec t  w h i c h  h a s  a r e l a t i o n s h i p  wit h a n o t h e r  ob j ect m a y  h a v e
an  ~. SSE ~~T statement. An ASSERT sta tement asserts that one
o bj e c t  mus t h a v e  a p a r t i c u l a r  A T T R I B U T E  an -I A T T R I B U T E — V A L U E  w h e n
related to another object.

A T ? P I BTT T ES

A n y object ma y have A T T R I B U T E S  w i t h  c o r r e s p o n d i n g
A 1’T~~I 8 T T T F — V A L T T ? S .

V~’Y WORD S /A R P L T E  ~

~ny object ma y havo KEYWORD S associated with it and a K E Y W O R D
ma y AP~~LY to any type of object.

P A P ?  I r ’SE 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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A given object m a y  h a v e  any  n u m b e r  of A S S E R T  st a tements  wh ich
relate tha t object to other objects having particula r ATTRIBUTE S
and ATTPIBUT ?—VAL UE $.

A given object may have any number of SEE—MEMO statements . A
M E M O , h o w e v e r , tuav not have any SEE—MEMO statements . A MEM O may
A P P L Y  t o  a n y  n u m b e r  of n a m e d  cblec t s.  -

A n  oblect  ma -v have any number of SOURCES and any  SOURCE m a y
APPLY to any number of objects.

An ob ject m ay have any number of SECURITIES and any SECURITY may
APPLY to any num ber of objects.

An ob jec t  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 any  T R A C E — K E Y
m a y  A P P L Y  t o a n y  n u m b e r  of o ble c t s .

PA °T I ~‘s!R REQUIREMENTS LANGUAGE MAN UAL
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A n y  Type
of

A ny  ~ype
of K E Y W O R D  IS S E E — M E M O  A T T R I B U T E  IS

Obj e c t  *

KEYWC RD APPLIFS TO S E E — M E M O  A T T R I B U T E  I S

M E M O  A P P L I ES TO K E Y W O R D  IS A T T R I B U T E  I S

A? T ~~T BUT E K E Y W O R D  IS S E E — M E M O

A T T R I F U E
VA LUE KEYWORD IS SEE—MEMO

S O U R C E  A P P L I E S  ?C K E Y W O R D  IS S E E — M E M O  A T T R I B U T E  IS

SEC U P I T Y  A P P L I ~~ T C  K E Y W O R D  IS S E E — M E M O  A T T R I B U T E  IS

T R A C E — K E Y P P P L T E S  TC K E Y W O R D  IS S E E — M E M O  A T T R I B U T E  IS

AT T~ r P t!~~~—
VAL ’JE S O U R C E  S E C U R I T Y  T R A C E — K E Y  IS

A n y  ~r yp e
of A T T R I R r I T T ’  IS S O U R C E  IS S E C U R I T Y  IS T R A C E — K E Y  IS

‘Thj cct

K E Y W ORD A T R I B ~ ” E  IS S O U R C E  IS SECURITY IS TRACE—KEY IS

M E M O  A T T P I R f l~~~ IS S O U R C E  IS S E C U R I T Y  I S  T R A C E — K E Y  IS

A ’ T T R I R U T E  S O U R C E  IS S E C U R I T Y  IS T R A C E — K E Y  IS

A T ’T  P I R U ’ E
S O U R C E  IS S E C U R I T Y  IS T R A C E — K EY IS

S O U R C E ATT ~~I PT JT E IS S E C U R I T Y  IS T R A C E — K E Y  IS

SECURITY A TTRIt3Y~TF IS SOURCE IS TRACE—KEY IS

TRACE—KEY A T T P I R T J T E  IS S O U R C E  IS S E C U R I T Y  IS

* other tha n KE YWO Rr , M E M O , A T T R I B U T E , A T T R I B U T E — V A L U E , SOU RCE
or S E C U R I T Y

Table 2.8.1
‘~°L Statements for Describing Properties

P A F~ I I ’SFR R E Q U I R E M E N T S  L A N G U A U E  M A N U A L
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2. 8 • q 
~~~~~ F~u~.va1entm and ~~age

The T~FSCRIPTION associated with a given object is anal gous ‘-o
any text description presented in most documentation m e t h o d s .
I t  ma y contain any tables, charts or figures which car t be
-lisolayed by the o u t p u t device .

~ U R L  S Y N O N Y M  h-a s t h e  sa me m e a n i n g  as c o m m o n l y  u sed .  I t s  t w o
major uses in URL are:

1~ To reduce the number of characters used in specifying the
problem st atement. This can be accomplished by assigning a
very short SYNONYM to each user defined name as it is
defined.

2) To allow different problem definers to reference the same
object by different names.

KEY WORDS m a y  he used to logically group several objects for
retrieval and analysis purposes. For example , to generate TJRA
reports for only those PROCESSES which were to run in batch
mode , each of the PROCESSES could have the following KEYWOR D
statement:

KEYWORD: BATCH

rising the KEY= facility in the NAME—GEN command , all the
PROCESSES with a KEYWORD ‘BATCH’ could ie retrieved . Any
des ired outputs could be proluced by USA at this point.

~“TRTBUTES may also be t hought of as qualifiers . For exa mple ,
to present mode and leng th information about an ELEMENT , the
following PI T T R I B T J T F S statement migh t be used:

ATTRIBuTES : MODE NUMERIC ,
LFNGTH 8 ;

The AT~~R I B U T E  statement can be used to f i l l  any n u m b e r  of
requirements for specifying characteristics of objects. For
PROCESSES , processing mode, duration might be given ; for INPUTS
and OTITPUTS , forma t or size might be given; etc .

The ASSERT statement may be used to present more information
about an existing relationship . For exampl e, if:

PROCESS: get—names DERIVES name USING number;

an aepropriate ASSE RT relationship woul d he:

A S S E R T  name type char , numbe r type integer;

U R L  pr ovides t h e  f a c i l f ty  in  K E Y W O R D  a n d  A T T R I B U T E  s t a t em € n t s
for the classi fica’- ion of objects by a criteria w h i c h  can be
defined and ex panded as the project progresses. The additional

P A R T  I 1~SER R E Q T J I R E M F ’ :TS L A N G U A G E  M A N U A L
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information can be added at any time luring the project without
disturb ing the -~ata gathered up t o t h a t  poin t.

S~ CUPITY and 5) ’J P C E  r e f e r  t o  t h e  d e f i n i t i o n  of the objects, not
to the ;ecuri’-y of dat a or source of data in the target system.

The T~~A CE— KEY statement is used to correlate ob jects contai ned
in d i f f e r e n t  la ta-bases. The security level in a logical system
des ign dat a base a n d  a security level numbe r in a physical
sy stem design d a t a - b a s e  may both have the statement:

TRACE— K EY: security—level—key ;

2.R .5 
~~~~~~~~~ Q~~2~~~

“h~ D I C T I O N A R Y  r e p o r t  or e sen t s  S Y N O N Y E S , the  DESC E P I T IO N and
KEYW ORP c for each name given as input.

~‘h e NA M E—GEN comm and can retrieve all names with a part icular
KEYWORD value by using the KEY parameter. Reports may then be
genera ted for the selected names by utilizing the default
f a c i l i t ies of  ~T R A .

The A T T P ! R !I T E  report presents informati on about ATTRIBUTES in
the problem statem ent by pr esenting those objects the particular
ATT RIBUTES ar~ associated with and corresponding
A T T R  IRU T F.— V A  LI JE S.

2.B.~ P~~~~er t ie s  CDrnpieteness Checks

Non e of the pro oer’~ ies are “necessary ” for a complete
description . It is up to the organiza tion to impose any
raq~~j~~e m ef l f g  for what type of properties are to he incor po rated
in the documenation .

H o w e v ~ r , e v e r y  p r o p e r t y  ob lect  d e f i n e d  s h o u l d  be used a t  least
on c..

1)  Every KEYWORD should APPLY to at least one object.
2) Every AT TRIB Ir’E should APPLY to at least one object.
7) Every MEMO should A PPLY to at least one object .
4) Every SOITRCF should be the source for at least one object.
5) Every SECURITY should be referenced in at least one object .

~
) Every TRAC E— KEY should be referenced by at leist one

ob j~ ct

2. ° Proj~~ t ~~~~~~~~~~~~

All object and s t a te me nt  f a c i l i t i e s  in U F L / I J R A , w h i c h  a r e
in tended to improv e organization and ma nagement with in the
prc jec~ and pre~ ent irforma~~ion about the project describin g the

PART I USER REQUIREMENTS LANG UAGE MANUAL
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s y s t e m , is r e f e r r ed  to as P r o jec t  M a n a g e m e n t .

2. 9 .1 P~Qj~ ct ~~~~~~ ~~~~~
PRC BL~ M—DEFINt’R — an object responsible for the ~JP L

descrip tion of one or more of the oh1ec~sbe ing  described. Usually, the URL names
will be the name of a person in the form
n o r m a l l y  used in the  o r g a n i z a t i o n .

MAIL B OX — an o b j e c t  which i d e n t i f i e s  an  add res s  by
whic h information may be sent tø a
particular PROBLEM—DEFINER. In time
sharing systems, which provide suc h a
service , the MAILBOX would be the
PROBL E M — D E F I N E R ’ s ID.

2 • • 2 j~ç~ ~~~~~~~~~~ ~~j~~ ion shj~~

R E S P O N S I B L E — P R O B L E M — D E F I N E R / R E S P O N S I B L E  FOP

A P R O B L E M - D E F I N E R  m a y  be R E S P O N S I B L E  f o r  t h -~ de scri pt ion of a n y
o the r  objec t , a n d  a n y  objec t m a y  have  a
‘~E S P O N S I B L F — P P O  BLE M — D E F I N E R .

MAILBOX/APPLIES

A P R O B L E M — D E F I N E R  m a y  have a M A I L B O X  a n d  a M A I L B O X  m a y  APPL Y to 
-

a PR OBLEM—DEFINER.

2.9.3 P~~ j ect M a n a g e m e n t  SX n t a x  and  Semantics

The objects and relationthips involved in describing the project
management aspect of a sys tem are shown p i c t o r i a l l y  in F i g u r e
2.9.1 and in tabular form in Table 2.9.1.

The RE SPONSI B L E — P R O B L E M — D E F I N E R  s t a t e m e n t  i m p l i e s  t h a t  t he  g i v e n
P R O B L E M — D E F I N E R  accept s ,r e s p on s i b il i t y  for the URL description
of the  designated o b j e c t :  i t  is assumed t h a t  an~ ques t ions
concern ing  th i s  descr ip t ion  can be hand led  by t h e
P R O B L E M — D E F I N E R  • A g iven  o b j e c t  m a y  have  o n l y  one
~E SFONS B IL E—P fl O R L E M — D F F I N E R , bu t  a P R O B L E M — D E F I N E R  may be
R E S P O N S I B L E  for m a n y  objec t d e s c r i p t i o n s .

A PROBL EM—DEF IN~~R may have only one MAILBO X , but a M A I L B O X m a y
A P P L Y  t o  a n y  n u m b e r  of P R O B L E M — D E F I N E R S .

P A R T  I U SER RE Q U I R E M E N T S  L AN GUAG E M A N U A L
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+ + + + + +
I Ob l e ct s o t h e r t R F S P O N S I B L E —
I t h a n  M A I L B O X , I P R O B L E N — D E ? I N E R — ) ~~PROBL EP1 —~ M~~IL B OX IS—> $ M A I L B O X ~
I P ~~OBL !N K—RESPONSIBLE FORIDE FINER I<— ~~’PLIES TO I
¶ D E F I N E R  I I I I
+ + + + + +

Fi gure 2.~~.1 
T1~ L Sta tc~ment s for Cescribin q Project Man aqerment

Other Objects
E x c e p t  P r o b l e m  Prob lem
Define r Definer Mailbox

Other Oblects RESPONSIBLE-
PR OB LE N —
D E F I N E R

Problem Definer 9ESPONSIBL E FOR M A I L B OX IS

Mailbox APPLIE S TO

Table  2 .9 . 1
URL Statem!nts for Describing Project Managemen t

2. 9 .~ ~~~~~~ ~~~~~~~~~~ c2!~.2n ~ y!~entfL ~n~i ~~~~
The m e a n i n g  of these t e rms  a r e  t he  sam e as thos e in c o m m o n  use.
These s t a t e m e n t s  ar e  intended to help the project management.
The imp lementation (i.e., th e i r  use in a particular project)
depends  on the p a rt i c u l a r  s i t u a t i o n  and the s t a n d a r d s  i n  use in
the organization.

2.9 .~ ~~~~~ ~~~~ ~~~~~~~
Information relevan t to project management can be presented in a
W ORMAT~T ’FD P R O B L EM S T A T EM ENT 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
MAI LBOXES.

T h e  D AT A R AS! ~TJMM ARY report gives the number of each objects of
each type t h a t  have  been d e f i n e d , and  h o w  m a n y  h a v e  SYN ONYM S and
DE~ CRTPTTONS . This report can be used by t h e  p ro j ec t  lea de r to
review the degr ee of p rog re s s  in  the project.

2.~~.f ~ j  ~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~
1) Ev e r y  P R O R L E ~ - D E F T N E R  s h o u l d  be R E S P O N S I B L E  f o r  at least

one  ob j ect .

P A P ? I U SER R E Q U I R E M E N T S  L A N GUA GE M A N U A L  
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2) Every object should have one and only one
RESPON SIBLE—PR OBLEM—DE FINEB .

3) Ev ery MAIL BOX should APPLY to at least one PROBLEM—DEFINER.
4) Every PROBLEM-DEFINE R should have a MA ILBOX .

3. IJRL SYNTAX AND SEMANTICS BY TYPE OF OBJ ECTS

The full and detailed synta x of URL is contained in P~trt II of
this documen t. Th~~re , Section 3 contains a summary of the
s ta tements  in each sect ion w i t h  ‘the  sections in a lphabe tica l
order. Sect ion 14 contains the description of each statement.
Within a section , statements appear in alphabet ical order by
s t a t e m e n t  n a m e .

In th is  sec t ion t h e  Sect ions a n d  S t a t emen t s  are  present-~d in a
d i f f e r e n t  order . The  pa ra g r a p h s  f o llo w i n g  each s t a t e m e n t
describe t h e  s t a t em e n t  and  g ive  t h e  s y n t ax  fo r  each sta te ment
and an example of their usage.

As in Section 2, the explanations of DEL statements include
three levels of precision:

“ m u s t ”  — denotes that thi~ is checked by URA and not
entered into the data— base unless corr ect.

“s h o u l d ”  — de n o t e s t h a t  t h i s  is n o t  checked by U R A  before
stored in the data—base b u t  is necessary for a
complete desc ription of the target system .
Some of tk~ese “cot~pleteness” check s are made
w h e n  p r o d u c i n g  U R A  reports  and w a r n i n g  messages
are produced, Others can he made by the
analyst using OBA reports.

“implies ” - denotes the semantic meaning of the statement.
and This is not checked by DElI nor necessary for a

“may ” co m plete description . Interpretation is to be
dec ided  by t h e  Prob lem Def ine r  and
organization .

The URL reserved word in parentheses after the syntax notation
for a statement , specifies an acceptable a b b r e v i a t i o n  f o r  t h e
long fo rm of t h e  s t a t e m e n t’ s reserved w o r d ( s )

The  word “sect ion” is used in U R L  to denote a n u m b e r  of
statements and in t h i s  paper  to  denote a number of paragraphs.
To avid confusion , the fist Le-~ter will be capitalized when
referring to a (JRL Section.

3 • 1 Order of P r e s e n t a ti o n

3.1.1 Order of the Sections

PART I USER REQUIREMENTS LANGUA GE MANUAL
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tmhe rest of Section 3 specifies the com plete syntax of the
statement. s for ~ach DEL Section. The TIRL Sections are presented
in the order shown in Table 3.1.

3.1.2 Order of Statements Within a Section

The f a c i l i t i e s  of ~J P L  ~o state an infor mation processin g problem
have been descr ibed in section 2 in order by a sequence of
differe n t aspects. The particular sequence chusen is a natural
one in which to  learn the language. It is also a natural one
wh en the proble m js being defined in top—dovii fashion. In this
sec tion , wi thin each DEL Section description , the corresponding
D E L s t a t e m e n t s  are ordered accord in g to the aspect of the  sys tem
descri ption to which the Statements apply. The aspects of the
sy s t e m  descr ipt  ion are  g i v e n  in  t h e  f o l l o w i n g  order :

System ‘low
System Structure
Data Structur e
Dat.a D e r i v a t i o n
System Size
System Dy n a m i c s
System Architecture
Syste m Pro oer t ies
P r c le c t  M a n a g - ? m e n t

Since Sy s t em  Proper ty and  P ro j ec t  M a n a g e m e n t  s ta tements  can
ap~~€ar in almo st every section , the y are given only once in 3.2.

R e g a rd l e s s  of t h e  o rde r  in w h i c h  s t a t e m e n t s  are entered in t o t h e
DElI data—base, they appear in the FORMATTED PROBLEM STATEMENT in
a standard order. The order is essentially tha t followed in
section 2 and summarized in Table 3.1. (The order in which the
section s (i.e., the types of objects) appea r in the report is
t h e  one in whic h the types of objects were listed in the file
used  as the inmut to the NAME— DEN command and to produ:e the
FORMATTED PR OBLEM STATEMENT. )

DA RT I ~‘SE P  RF Q~~I R E M E N T S  L A N G U A G E  MANUAL
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‘NTERFACE or RFAL—W CRLD— ENTITY 3.3
IN P t I T  3 .4
OUTP U T
E N T I T Y  3 .6
SET 3.7
RELATION 3.8
GROUPS and F.L~~ ENTS 3.9
P RO C ?~~S 3.10
INT!FV~ L 3.11
CONDITION 3.12
EVENT 3.13
PROCES SOR 3.14
R E S C R P C E  3.15
RESOURCE—USAG E— PAPA METER 3.16
UNIT 3.17
P R O B L E M — D E F I N E R  3.18
NEN C 3.19
DEFINE 3.20

AT T RI  BUT E
A TTRIBUTE— V A L U E
CLASSIFICATION
K E Y W O R D
MAILBOX
SECURITY
SCU R CE
SUBSETTING—CRITERION
SYSTEM—PAR AN E TER
TB A CE—KEY

DES I G N A T E  3.21
SYNONYM

Table 3.1 Order of DEL Section

3.2 ~~~~~~~~~~~~ j~~ A l m o~~ Ever! ~~~
The UR L s t a t ements  t h a t  may be allowed in a g i v e n  U R L  Section
are dependent on the types of objects defined by the section
h e a d e r .  Where  it is illogical to say t h a t  an E L E M E N T  U S E S  a
PROCESS , t~ s t a t e  t h a t  a P R O C E S S  USES a n  E L E M E N T  w o u l d  be
allowed .

There are, howe ver , the URL statements related to Syste m
Properties and Project Management that can be used within almos t
any Section . These statements are described in this su bsection .

3 • 2 • 1 ~~~~~~~
sy’4 1t4 y eS  a re  a l t e r n a t i v e  nam es, or abbreviation s, that may be
use d to referen ce a p a r t i c u l a r  object  name .  S Y N O N Y ~1S mu s t  be
unqiue within the problem statement , though an object can have
any num ber of SYNONYMS .

PA RT I u SER REQUIREMENTS LANGUAGE MANU A L
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Syntax:

SYN )NYMS (SIN) ____ ___

~~~~~~~~~~~~~~ 

_ _ . ;

( l i s t  of s y n o n y m  names)

E x a m p l e :

For a long name like “departments—and—employees ,” it m~ y be
easier to reference it by s p e c i f y i n g  short  s y n on y m s :

S Y N O N Y M S :  dep t — e m p ,  de;

3 . 2 .2  DESCRIPTION S ta tement

The DESCRIPTION statement allows the problem definer to specify
i n f o r m a t i o n  about  an  object in a n a r r a t i v e  f o rm a t .  The re are no
restriction s on what is allowed in the narrative description
except tha t  a semi-colon canno t  he used inside since it is used
to denote t h e  end of the s ta te m e n t .  A n y  number  of DESCR IPTION
statements may be given for an object, but all are combined into
one DESCRIPTION . Any subsequent DESCRIPTIONS are concatenated
to the current D~ S PIPTION .

Syn tax:

~)ESCRIPTIO N (UE SC);

____ 

(narrative descr iption)

Example:

To describe the highest level PROC~ SS in the system being
described , the following DESCRIPTIO N statement may be
apolicable:

DESCRIPTION ;

This  is the h ighes t  level process. It accepts all inpu t to the
system and produces all outputs.

3.2.3 KEYWORD Statement

The KEY WORD statement can be used to logically relate object
n a m e s  toget h er for r e t r i eva l  a n d  subsequent  analys is  purposes.
An object may have any number of KEYWORDS .

PART I USER REQUIREMENTS LAN GUAGE MANUAL
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Syntax:

K~’YWOFD (KEY) 
- (list of keyword names)

~‘xa mple:

The followin g statement may be used to identify particular
PROCESSES as lowest—leve l processes:

KEY WORD: TERM INAL;

All PROCESSES with the KEYWORD “TERMINA L” can be subseguently
r e t r i eved  toget her and  a n a l yz e d  in a v a i l a b l e  URA reports.

1.2.4 A TTRIBUTES Statement

ATTRIBUTES are used to state specific characteristics 3f given
objects. The A TTRIBUTE name designates the name of the
characteristic and the A TTRIBUTE—VALUE , the value or magnitude
of this characteristic. The ATTRIBUTE— VALUE may be eit her a DE L
nam e or an integer.

An object may h ave any number of ATTRIBUTES. A given ATTRIBUTE
can refer  to  a n y  n u m b e r  of objects not necessarily of the same
type.

Sy n t a x :

ATTRIBUTES (ATTR) 
~~~~~~~~~~~~~~

,

attribu te name attribute—valu e name 

—— — — —— ——
attribute name attribute—value name

attribute name attribute—valu e name

Example :

~o spec ify that a particular data element is numeric fiel d of
l en g t h  six , the  f o l l o w i n g  s t a t e m e n t  may he used :

A TTRIBUTES: TYPE NUMERIC ,
L E N G T H  SIX

3 .2 . r A SSER T S t a t e m e n t

The A S SERT stat ement  allow s the  Problem Def ine r  to assert t h a t
one object must have a particular ATTRIBUTE and ATTRIBUTE—VALUE
w h e n  re la ted  to a n o t h e r object .  An object may  have a n u m b e r  of
ASSERT statements.

PART I USER REQUIREMENTS LANGUAGE MANUAL 
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‘3yn tax:

ASSE RT (ASPI’) _ _ _ _
~~~~~~~~~~ • _ ___ __ ;

(list of name s followed by attributes
and at tribute—values)

Fxamçle:

If PROCESS get-name DERIVES name USING number , an appropria te
A S SERT staten~ n t would be:

ASSERT: name t ype char ,
n u m b e r  t y p e  i n t e g e r ;

3 .2 .~ PESP 3 N Sf l3 LE—P P OBL E M — D E P I N E P  S t a t e m e n t

The RESPONsIRLE— Pr.0BLEM—DEF :NER statement specifies tha t one
problem defin’~r person -is responsible for initial prepa ration
Sand/or maintena nce of an ob lect descrip tion. Only one problem
definer may be delegat ed responsibility for a given Section, hut
may l-e responsible fcr more than one Section.

Syntax:

!~ESPONSIRILE—P~ OBLEr—DEFINER (RPD) _____ ;

(name of responsible—
prob len- defin er)

Example:

To specify that Mi~ hel Bastarache is responsible for the URL
description for a n a r t i c u l a r  obj ec t , s ta te :

RESPON SIPLF— PROBLPM— DEFINER NICHEL—BA STA PACHE;

in the DEL Section for that object.

1.2.7 SEE—MEMO Stat ement

The S!~E—M FMO statement allows a descriptio n common to several
oblects (and available in a ~1EMO’ s DESCRIPTION) to he
referencerh “his statement may occur any number of times for a
given  o bj e c t .

Syn tax:

SBE M!M0 ( S M )  — 
(list cf memo names)

Rxample:

To refer to a particula r MEN~) on prog ramming convention s
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relevant to the descript ion of low ‘i~eve l PROCESSES, the
following m ay he (liven:

cE -~~?MO: 
RROGR AMP ~I NG CCNVENT IONS;

3. 2 . R sQQ~ ç~ St a t~~~~~~

The SOURCE statemen t identifies information n~ t ~~~ t i n ~~ ~ithi n
the system docu men tation that is r e ” ~~ Lo the understanding
of the syst em. The SOTIPCF 

~~7 be a person , a document (such as
a practice or quideline) , ~~~~~~~• ~~~ num ber of SOURCES iay be
r ’~lated to an object.

Syn t ax :

SO~JP CE (SRC)
(list of source names)

Exa mp l e :

To ma ke refer~nce to a paper written by Constantine:

S O U R C E :  CON ST A N T I M E ;

~~~~e ~RL description of the S O U R C E name , CONSTANTINE , w o ul d
pro~’abl y specify releva nt information such as name of paper ,
d i~ - e  publis h ed , etc.

3.2.° ~~~~~~~ ~~~~~S1.t
Tho SEC U R I T Y  s~-at~ rnent specifies the level of ~ecuri t.y
associated with a given object’s IJRL description . Any number of
SECURITIES may be related to an object.

S y n t ax :

S EC U P I T Y  (S E C)
(list of security names)

‘“ 0 snec ify tha~ tha UPL description for a given oblect may only
he viewed by co m pany personnel , the following statement may be
used:

S E C U R I T Y :  C O M P A N Y ;

1.2 . 1 0  T R A C E — K E Y  St a t e men t

A ~ 9ACF—KE Y is used to correla te ob jects which pxjst in
di f ferent data-bases . An object ma y have several TRACE—!c EYS.

P A R T  I USER 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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Syn tar:

TRAC~~!~EY (TKEY ) _________

(l ist  of t r ace—key  names)

~xa mule :

I’he security level in a log ical system design data-base and a
security level number in a physical system design data-base may
both have the state.ent:

TRACE—KEY: security—level—key ;

3.3 INTEREA CE Section

REA L—WO PL!)-ENTITI!S or INTERFACES are named objects, outside the
target system , tha t interact with the system being described.
If the system being described was a payroll system, one oossible
INTEP~ACE would be the empl oyees paid by the system . rhey could
he, in one sense, ‘-he customers of the system.

TNTE~FACE (INTF) _________ ;
(list of i n t e r f a c e  n a m e s )

3 .3 . 1  
~~~1~~~~~~~~~!~~~~~~1Qy. ~~~~~~~~~~~ ~~~ jJ~TERFAc~S

The RFC!IVES statement is used to specify that the INTERFAC E
accepts information (OUTPUTS) from the target system.

R E C E I V E S  (RCV S)  —— (list of o u t p u t  names)

The rENERATES statement is used to specify that the INTERFACE
produces i n f o r m a t i o n  ( IN P U T )  whic h is u sed by t he  sys t em.

G E N E R A TE S (GENS )
(list of input names)

The RESPONSIBLE statement specifies that an INTERFACE has the
responsibility of maintaining informati on (SETS) within the
target system .

R!SPC N SIRL !  (RE SP ) 
____

(list of se t names)

To insure compl eteness of the problem statement , the prob lem
def iner should check tha t e v e r y  INTERF A CE e i ther  G E N E R A TE S some
I N P U T , R E C E I V E S  some OUT PUT or is RESPONSIBLE for some SET.

An INTERFACE , therefore, can interact with the system only
through RE~ EIVTNG OUTPUTS , GENERATING INPUTS or being
~~ SP CN SIBLE FOR SETS.  In p a r t i c u l a r , it is not possible to
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descr ibe  a n y  processing performed in the INTERFACE. If, in the
—3 vstem descrip t ion , it is necessary  to describe processing in
the INTERFACE , then it should be designated as a PR OCESS instea d
of an INTER FACE . See section (4 .1 on system boundaries.

3.3.2 ~~~~~~- cu r e  Statements for IN T E R F A C E S

An INTER FACE may he m a r t  of one, and o n l y  one , larger INTERFACE ,
an d it may hav e  any  num b er  of subparts  tha t  are also INTER FA CES .

( i nt e r f a c e  name)

ST1RP~PTS (ST1RP) _ _ _ _ _ _ _ ___ ___ _ _ ;

(list of i n t e r f ace  names)

These statements parmit organization structures to be specified.
This can be used t~ obtain, from URA , descriptions of the system
as seen from a particular part of the organization.

3 . 3 .3  D a t a - D e r i v a t i o n  S t a t em e n t s  fo r  I N T E R F A C E S

In the target system , an INTERFACE may have the right to access
information of certain classifications and categories.

SEC URITY—A CESS—FIGUT (SAR) _________

(list of classification names
optionally followed by
classifica tion levels)

3 • 3 • (4 P~~~~ect-~~ana~~ement  S t a t e m e n t s  for I N T E R F A C E S

The P V SPO N SI RL E _ P B OBLE M ~ DEF NEB s ta tement  may he used in this
Section . Descr iption and syntax of this statement are given in
section 3.2.

3. 3 • 5 Sy ~~~em-Pr 9~~Pr t ies S t a tem e n t s  for ~NT E R F  ACES

The SV NO N Y~ S, DESC’~I PTIO N , SEE—MEMO , KEY WORDS , A TT RIBUT ES ,
ASSERT , SFCTTRTTY , SOURCE and TRACE— KEY statements may be used in
this Section. Description and syntax of these statements are
gi v e n  in section 3. 2.

~~~~~~~~~~~~~~

TNPT1’I S are information that is prod uced (GENERATED) by
INTERFACES and that is brought into (RECEIVED BY) the target
sys tem.
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IN Pt J T (INP ) _~~~_ 
(list of input names)

The n a m e  of th~ INPUT can be considered as the name att ached to
either the collection of data values or the physica l medium on
w h i ch t h e  d a t a  v a l u e s  a re  recorded , i .e . ,  t h e  ca r r ie r  of the
data values , or to both.

3.~4.1 ~~~~~~~~ ~~~~m e nt s  for  IN PU T S

The nam es ~f the fl1TEEFACES providing the INPUT are given in the
GEN FFA TED statement .

G!~~ERATED BY ((‘1FND) _____ _

~~~~~~

_ ;

(list of in ter face  names)

The object in the system which accepts the INPUT is given in the
R ECEIVED BY statement:

RECEIVED BY (RCVI)) 
— —

(list of process names)

These s t a t e m e n t s  r e f e r  only to the logica l collection of data
e lem e n t s  v a l u e , and provide a way of s ta t ing  w h e r e  the INPU T
comes from and wha t PROCESS must accomplish whatever is
necessary to “accept” it. All operations on the data element
values must be specified separately in the d e f i n i t i o n  Df the
PRO CE SS.

Every INPUT should be GENERATED by at least one INTERFACE and
RECEIVED by at least one PROCESS.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

An INPUT may he part of one , and only one, larger INPUT , and it
may have any number of subparts that are also INPUTS. 

——————— 
(name of input)

SU B P ~ R T S (SU BP)
(list of input names)

Phese statements allow definitional structures (groupin g INPUTS
toge ther  to call t h e m  by a s ing le  name) and h igh  level da ta
structures to he specified . The lowest level of INPUTS normally
will he used for physical documents , messages, card s, etc., t h a t
flow into the system.

~o describe a collection of INPUT occurrences (SET of INPUTS) ,
the  CON T A I N E D  statement may be used to relate INPUT S to SETS.
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COtI~~A I!YED ( C N ~~D) ——____  _ _ _ __ _ ;

(list of set names)

“ ‘his sET can t h e n  he  used in  furt her statement of requirements.
T h i s  m i g h t  be use~ , for  e x a m p l e , to descr ibe  a ba tch  of inpu t s
such as t ime  cards which  a re  to he t reated as a u n i t  for
n rocess inq.

~n INPUT can he contained in any number of S ETS .

3.4.3 Data—Structure Statements for INPUTS

The data (G R OU ’PS and ELEMENTS) whose va lues appear on an INPUT
are defined via the CONSISTS statement. Each data na me u sed in
the sta tement can he opt ionally preceded by a SYSTEM— PARAME TEF
to define the number of occurrences of the data value tha t may
appear on the I N P U T .  The CONSISTS statement only specifies tha
data on the I N P U T  and implies nothing about format.

CONSISTS (CSTS)
(list of group and element
each nam e optionally
presented by a system— parameter.)

A compl ete “roblem sta~ ement should hav~ all. INPUTS (wh ich b
r~ot h a v e  S U B P A R T S  statemen ts) broken down into GROUPS and
E L E M E N T  S.

•~~ •~ P~~~~:~~~~~~~~~1Qi~ ~~~~~~~~~~~~ .L2L !11I ~
“h~ risEn s’atements specifies those PROCESSES which use the
information available in the INPUT .

US~ D
(list of çrocess names)

“h i s  implies that at least one piece of data (GROUP or EL EM ENTS
on the I N P U T  is being USED . To specify the manner in which the
INPUT is usel more preci sely, the DERIVE or UPDATE clause may be
use d ir conlunction with the USED statement.

¶ T SEt ’  ~Y
(list of process names)

TO D E R I V E  ( D P V )
(list of element , group, entity,
set and output names)

TJSE ~ BY 
(list of process names)

“0 UPDA TE (UP D)  
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(list of e l emen t , group,
entity and set names)

An INPUT may be USED by any number of PROCESSES . Every INPUT
should be used by a t  least one PR OCESS.

The CLASSIFICATION of an INPUT may be specified with the
CLASSIFICATION statment :

CLASSIFICATION
(l ist  of c lass f ica t ion  names ,
each optionally followed by
a level number)

A n Y  PR OC E SSES or PROCESSORS that use the INPUT must have
SPCUBITY—A~ CESS—RIGHTS that ma tch the classification of the
INPUT.

~~~ ~~~~~~~~ ~~E!lL~
More than one individual instance of an INPUT may occur over
som e period of time . The number of instances of the INPUT that
occur over t ime is sta ted through the HAPPENS TIMES—PER
s t a t e m e n t:

H A P P E N S  ( H A P )  
(system—pa rameter )

T I M E S — P E R  ( T I M P )  ____________....__ __... .. ..;

(interval name)

E v e r y  INPU T should have  a H A P P E N S  s tatement . A n  INPUT can ha ve
only one HA PPEN S st atement.

The arrival of an INPUT may affec t the processing currently
be ing  per forme d , or it may initiate new processing. This is
described via the TRIGGERS , TERMINATES and INTERRUPTS
statements :

T R I G G E R S ( T R U E )  —— 
(list of process names)

T E R M I N A T E S  (TR~~S) __________ ;
(list of process names)

I N T E R R U P T S  ( IN TS )
(list of process names)

The arrival of an I N P U T  may also caus e an EVEN? or set the value
of a CONDITION.

C A U S E S  (CE S) ___ ;

(list of event names)
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(MAK ) —_____ TRU ! (T)
(list of condition names)

MAK ES (MAK) __ _ __ ___ _  ____ 
FALSE (F)

(list of condition names)

An INPUT ma y or may not he involv€d in any system dynamics
r e 1 a t ion sh i ps.

3 • • ~ ~ r~~ ec t-M tna ~~ement  State ts for I N P U T

The PESPONSIBLE— PPORLEM—DE’INER statement may be used in this
Section . Descr iption and syntdx of this statement are given in
section 3.2

3 • • ~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~

The SY N O N Y M S, D ESC R I PTI ON , SEE—MEMO , KEYWORDS , A TTRIBUT ES ,
ASSERT , S E C U R I T Y , SOURCE a n d  T R A C E — K E Y  s t a t e m e n t s  m a y  be used in .
this Section. Description and syntax of these statements are
given in section 3.2.

.c CUTPIJT Section

OTI T PUTE are information tha t is produce d (GENERATED) by the
target system (PROCESSES within the system) and tha t goes to
(are RECEIVED BY) INTERFACES.

OU T P U T  (OUT) 
(list of output names)

The name of the OUTPUT can he considere d as the name attached to
either or the collection of data values or the physical medium
on whic h the data values are record ed , i.e., the carrier of the
dat a values or to both .

3.~~.1 S~~~~ern=F1ow Statements or O U T P U T S

The names of the PROCESSES producin g the OUTPUT are given in the
UENFPA”ED statement .

GENERATED BY (U END) __ __ __ _
~~~~~~

__
~~~~~~~~~ ;

(list of process names)

‘rhe INTERFACES which accept the OUTPUT are give n in the RECEIVED
BY s t a t e m e n t :

R E C E I V E D  ~y (R~~VD) 
(list of interface names)
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mhese statements refer only to the logical collection of data
elements values , and provide a way of stating what PROCESSE S
mus t produce the OUTPUT and where it must be transmitte d to.
Al l  cpera t ions  on the data elemen t values must be speci fied
senarately in the definition of the PROCESS.

E ve ry  OUTPUT shou ld  be G E N E R A T E D  by at least one PROCES S and
RECEIVE D by at least one INT~~RFACE .

3. 5 • 2 ~~~~~~~~~~~~~~~~~~ ____

An OUTP UT may be part of one, and only one, larger OUTPUT , and
it may hav e any number of subparts that are also OUTPUTS.

P A R T  _ _ _ _ _ _ __ _  _____..._ ;

(name of output)

SU B P A R T S  (S tTBP) 
________ _____ ________ _ ;

(list of output names)

These statements allow definitional structures (groupin g OUTPUT S
t oge the r  to cal l  t h e m  a single name) and  h igh  level dat a
s t ruc tures  to he specified . The lowest level of OUTPU T S
normally will he used for physica l documents , messages, car ds,
etc., t hat flow out of the system .

1’ ~~~ describe a collection of OUTPUT occurrences (SETS of OUTPUTS)
the CONTAINED statement may be used to relate OUTPUTS to SETS.

CONTA INED (C!4TD) ___________ _ ;

(list of set names)

This SET can then he used in further statement of requi rements.
This sight he used , for example , to describe a batch of outputs
that are to be prod uced as a unit.

An OUTPUT can be contain ed in any number of SETS.

3~ c~~3 ~~~~~~~~~~~~~ ~~&
The data (GROUPS and ELEMENTS) whose va lues appear on an OUTPUT
are defined vii the CONSISTS statement. Each data name used in
the statement can he opt ionally preceded by a SYSTEM—PARAMETE R
to define the number of occurrenc es of the data value that may
appear on the OUTPUT. The CONSISTS statement only specifies the
data on the OUT PUT and  impl ies  n o t h i n g  about  format.

CONSISTS (CSTS) —— _ _ _ __ _. ;

(l ist  of g roup  and ele ment names ,
each name optionally preceded by
a system parameter)
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A complete problem should have all OUTPUTS that do not have
SUBPA RTS statements broken down to GROUPS and ELEMENTS.

The CLASSIFICATION of an OUTPUT may be specified with the
C L A~~STFI CA~~ION statment :

CLASSIFICATION
(list of classification names, each
o p t i o n a l l y  fo l l owed  by a level n u m b e r )

Any PROCESSES or PROCESSORS that use the OUTPUT must have
SECUPITY—ACCESS—PIGHTS that match the classification of the
OUTPUT.

3 • 5 • £4 Data-Derivation Statements for  OU~~~~TS

The D E R I V E D  s t a t em e nt  speci f ies  those PROCESSES t h a t  derive some
informa tion present~ed on the OUTPUT.

D E R I V E D  ( D R V D )  _ ;

( l i s t  of process n a m e s )

“his statement implies that at least one piece of data (GROUP or
ELEMENT ) on the oryrpup is DERIVED.

To specify more precisely how the OUTPUT is derived , t he  USIN G
clause may be used in conjunction with the DERIVED statement.

O E R I V T D  BY (DRYD) ____— -

(list of process names)

(list of input , set, entity, group
and element names)

3.5.5 ~~~~~~~~~~~~~ ~~~~~~~ .f.~~ ~~~~~~
More than one individual instance of an OUTPUT may occur over
some period of time . The number of instances of the OUTPUT tha t
occur over time is stated through the HAPPENS /TIMES PEP
sta tement :

HA~~cENs (flAP) —~~~~ ____

( sys tem—pa ram e ter)

“ IME S PER (TI N ?)
(interval name)

Eve ry O UTPUT should have a HAPPENS/TINES statement. An OUTPUT
can have only one HAPPENS statement .
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7 • 5 • 6 ~~~~~ect-~~ana~~eaent St~~~~ment s  
~~~~ 

OUT PU TS

The RESPONSIBLE—PROBLEM—DEFINER statement may be used in this
Section . Description and syntax of this statement are given in
section 3.2.

7.5.7 ~ y~~~ern- r~~ger t~ ~tat~~!ea~~ £.~~ ~~L~A
The SYN ON Y M S , D ESCRIPTION , SEE—MEMO , KEYWORDS , ATTRIBUT ES,
ASSE R T , S!CTJ~~ITY , S O U R C E  a n d  T R A C E — K E Y  s ta tements  m a y  be  used in
this Section. Des:ription and syntax of these statements are
given in section 3.2.

3.6 ~~~~~~
An ENT ITY is a collection of information manipulated (USED,
DERIVED and UPDATED) by the target system. An ENTITY differs
from an INPUT or OUTPUT in that it is information maintaine d
entirely internal to the system and can never cross the system
boundaries (i.e., be GENERATED or RECEIVED).

I N P U ’IS , OUTPUTS and ENTITIES are similar constructs, though only
C’NTITIES can he logically connected through RELATIONS.

PNTITY (ENT) _ ;
(list of e n t i t y  names)

In many application s., the usage of ENTITIES is synonymo us with
logical records . For example , if an employee payroll processin g
system were being designed, the  in fo rm a t ion  needed abou t
salaried and hourly empl oyees might be stored on record s which
would be defined as ENTITIES.

3. 6.1 ~~~~~~
To describe a collection of ENTIT Y occurrences (somet im es also
called a file) the CONTAINED statement may be used to relate
ENTITIES to SETS.

C O N T A I N E D  (D N TD)  _____— — 
(list of set names)

This SET can then be used in further statement of requirements.
This might be used , for example, to describe a file of employ ee
records which are to be treated as a unit for processing.

3.6.2 
~~~~~~~~~~~~~~

The data (GROUPS and ELEMENTS) whose va lues appear in an ENTITY
are defined via the CONSISTS statement. Each data name used in
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the statement can be optionally preceded by a SYSTEM—PARAMET ER
to define the number of occurrences of the data value that may
apoear on the E NTITY.

The CONSISTS statement only specifies the data on the ENTITY and
imp l ie s  no th ing  about i ts  f o r m a t .

CON SISTS (CS TS)
(list of group and element names, each name
optionally preceded by a system parameter)

A compl ete problem statement should have all ENTITIES broken
down to GROUPS and ELEMENTS .

To spec ify that each ENTITY occurrence may be uniquely
identified by one or more keys , the IDENTIFIED statemen t is
used.

IDENTIFIED (IDD) —— _ _ __ _ _ _ __ ;

(list of group and element nam es)

The RELATED sta tement specifies a logical connection between tw o
ENTITIES.

RELA TED (REL) 
(nam e of entity)

VIA —~~~~ 

(name of relation)

This im plies that given one of the two ENTITIES , in form ation
fro m the other can be found .

3.~~.7 Data-Derivation Statements for ENTITIES

The US E D statement specifie s those PROCESSE S which use the
information available in the ENTI’IY.

U S E D  ___ __ _
~~~~~~~~~_ _ _ __ ______~~~~~~_ ;

(list of process names)

This statem ent implies that at least one piece of data (GROUP or
EL~’NENT) in the ENTITY is being USED.

To specify the manner in which the ENTITY is USED more
precisely, the DERIVE or u PDATE clause may be used in
conjunction wit h the USED statment.

Tj S!E EY
(list of process names)

TO DERIVE (DRY) 
( l i s t  of e lement , g r ou p ,  e n t i t y
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set and output names)

or USED by a PROCES S to UPDATE data :

U S E D  BY 
____ ____

(list of process names)

TO U P D A T E  (UP 9) ____ —

~~~~~~

(list  of  e lement , gro u p ,
entity and set names)

The D E R I V E D  sf a t em~~n t  spec i t ies  those PROCESSES wh i c h  der ive
some information presented in the ENTITY.

D E R I V E D  (DR V D) 
_____

(l ist  of process names )

This statemen$~ implies tha t at least one piece of data (GROUP or
ELEMENT) in th~ ENTITY is DERIVED. To specify the manner in
w h i c h  the  E N T I T Y  is der ived more precisely, the USING cla use may
he used in conjunction with the DERIVED statement.

DE~’IVED BY (DRV D)
(list of process names)

ITSING 
— _ _ _ .. _ _ ;

(list of element , group, e n t i t y ,
set and inpu t names)

The U PDATED s t a t e m e n t  speci f i e s  those PROCESSES tha t m o d i f i e d
some i n f o r m a t i o n  presented  in the ENTITY.

U P D A T E D  (TI P DD) _ ;
( l is t  of process names)

This statem en t imp lies that at least one piece of data (GROUP or
ELEMENT) in the ENTITY is UPDATED.

1’o specify more precisely the manner in which the ENTIT Y is
un d a t e d , th e  USING clause may be used in conjunction with the
UPDATED stat em~~nt .

UPDATED BY (T!PDD)
(li st  of process names)

U S I N G  — _ ;
(list of element , group, entity,
set or inp u t names)

Every ENTITY defined should he USED , DERIVED or UPDATED by at
least one PPOC’ESS.

Th~ CLAS SIFTCAT Tr~N of an E N T I T Y  may  be specified w i t h  the
CLASSIFICATION statement :
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C L A S S I F I C A T I O N  _____ ___ __.._ ., ;

(list of classification names, each
optionally followed by a level number s

~n y  P R O C E S S E E  or PROCESSORS that use the ENTITY mus t have
SE C U R T T T ~~A CCESS~~R I G H T S  tha t  match the classification of i- he •E N T I T Y .

3.~~.U 5~~~~em-Sjze Statements f o r  ~~ TITI ES

The CAF~DINALITY statement specifies the maximum number of
occurrences of a particular ENTITY in the target system at any
time.

C A R D I N A L I T Y  (CA R D)
( sys tem p a r a m e t e r )

Every ENTITY should have a CARDINALITY.

3.6.5 
~~~~~~~~~~~~~~~

The VOLATILI’rY statement speci fies the manner in which an ENTITY
changes  over t im e .  Since t h e r e  a r e  m a n y  d i f f e r en t  w a y s  in w h i c h
an ENTITY m a y  be c h a n g e d , t h i s  i n f o r m a t i o n  is en tered  v ia  a
comm ent entry. The type of information specified in this
sta tement might he the number of times a particular ENTITY
occurrence would  ho up d a ted in  a g iven  time interval , how often
ENTITY occurrences would he deleted , a n d  o f t en  created, etc.

V O L A T I L I T Y  (VOL) ;

Every ENTITY should have a VOLATILITY.

3.E- .6 e~~~~Ma na~~em en t  Statements for ENTITIES

The PESPON SIRLE—PROBL !~ —DEPINER statement may be used in this
Section . D e s c r ip t i o n  and syntax of this statement are give n in
sect ion 3.2.

1.6. 7 ~~ s tes -Pr ~~~e r tj q s  S t a t e m e n t s  fo r  ENTITIES

The S Y N O N Y M S , D E SCP I ~T ION , S E E — M E M O , K E Y W O R D S , A T T R I B U T E S ,
A S SF~ T , S E C U R I T Y , S O U R C E  and TRA CE—KEY statements may be used in
this Section . Description and syntax of these statements are
given in section 3. 2.
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3.7 SET Sect ion

A S E’~ is a co i l  -~c~~i on of one  or m c r e  ocu r rences  of o bj e c t s  t h a t
con tain or carry l a - i  values. A SET may represent a collection
of ENTITIFS , I’J~”JTS , or OU T P U T S, but not a combination of these
o bi ec t  t v p~~s. T h a t  is , a ~ FT canno consis~ of both IN PUTS and
OUT PUTS.

SET 
— — _

;

( l i s t  of set n a m e s )

Where ENTITIES may ~-e t h o u q h t  of as logical records, a SET may
be thou iht of -is a ioqical file. In any case, a SET sh ou ld be
used accorii~ g ~o ~~~ a iq eb r ai c sense of the wor d  “set.” -

‘

3.7.1 ~v’~tem— Flow Statements for SETS

T he R E S P O N S I B T ~~— N T E R F A C E statem ent specifies those INTERFACES
th a t  h a v e  t h~ r~~srv nsihilit y of maintaining the informa tion in
t h e  S~ T .

R E S F O u S T B L F _ T N ~~S~~F~~C E  ( P I N T )  
(list of interface names)

Every S EN’ sh oul l h a v e  at least one responsible INTERFACE .

3.7.2 S~~~t~~rn-S~~ructur e s t a t e m e n t s  f o r  SETS

The SrJRSFTS ~n-~ ~
TT
~SE” statemen ts specify the manne r in which a

p a r t i c u l a r  S~’T is r e l a t e d  ( i n  the  a l g e b r a i c  sense , agai n) to
other SETS in t h e  tarqet system.

A SE~ can he  a S9’~5~~T of a l a r g e r  (or e q u i v a l e n t  s ize)  SET:

S rT PSFT (SST)
(list of set names)

A SET can al~ n have a numbe r of SUBSETS :

SUBSETS (SSTE) _ _~~~~~~_ _~~~~~~~~~~~~ _ ;

• (list of set names)

For exampl e , a lata— base may be defined to describe all the
information m?.in a i ned by th~ t a r g e t  system. The data- base may
be d e f i n e~l to he a SET. Smaller collections of data in the
lata—base such as files , etc., would then be defined as SUBSETS
of t h e  d a t a — b a s e .

The SUBSETTING-CRITERIP sta tement specifies what data determines
how a S ET is to ~~e subsetted .

.Sr 8SFTTtN~ —C R T T~~PIA (SSCA)
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(list of subsetting—criterion ,
element , and group names)

If a SET has SU BSE TS , its SUBSETTING—CRITEPIA should be defined
also.

1.7.3 Data-Structure Statements for SET S

The CONSIS”S statement specifies the data contained in the SET
and , optionally, i-he number of occurrences of this data in the
SET .

CONSIST S (CSTS)
(list of enti ty, i npu t  or
output names , op t iona l ly
preceded by system-
pa rameters)

Every SET should CONSIST of at least one ENTITY , INPUT, or
OUT PIT T.

.7.4 ~~~t i o n  S t a t e m e n t s  fo r  SETS

The USE D statem ent specifies those PROC ESSES wh ich use the
i n f o r m a t i o n  a v a i l a b l e  in t h e  SET.

U S E D  _____ ;

(list of process names)  -

This implies that some data within the SET is being USED.

To specify the manner in which the SET is USED more precisely,
the DEPIVE or UPDATE clause may be in conj unc t ion  w i t h  the USED
statement.

• USED BY
(list of process names)

TC DERIV E (DRV)
(list of element , g rou p, entity,
set and output names)

or IT SF T) by a PR OCESS to UPDATE data:

rISE n BY——- 
(list of process names)

TO UPDATE (UPD) 
(list of element , qroup, entity,
and set names)

• ~ he ~WF I V E D s$ i tem~~n t  specif i e s  those PROCESSES w h i c h  der ived

PART I u SER REQUIREMENTS LAN GUAG E MA N UAL

_ _ _ _  • ~~~~~ --~~~~~~~ 
~~~~- 



TPM, 3E0,370/vS/TSO URL USER’S MAN UAL 145

some informatio n nresent ed in the SET.

D E R I V E D  ( T ) R V ~)) 
(list, of process names)

T h i s  s t a t e m e n t  impl i es tha t a t  l e a s t  one piece of d a t a  ( E N T I T Y
or OUTP UT) in the SE T  is DERIVED. To specify “he manne r in
which the E N T I T Y  or O U T P U T  is derived more precisely, t he U SIN G
c l a u s e  may  h c  u s~~i in conlunction with the DERIVED stat em ent.

D E R I V E D  BY ( D ~’V r))
(li~;t of process names)

r~~fl~ 
(list of  element , gr oup, entity,
set a n d  i n p u t  names)

~rhe UPDATED stitem ’nt specifies those PROCESSES that may modify
i n f o r m a t i o n  in t h e  SE T .

rT~ r )AT!r )  ( U P D D )
(list of process names)

This statemen t implies that at least one piece of data (ENTITY)
in the SE~ i:~ uPp~T FD.

To sp e c i fy  m o r e  p r a c i se ly  t h e  m a n n e r in w h i c h  the SET is
u n l a t e d , t h e  T!~~TN ~ clause may he used in conjunction with the
UPD~~~?D stateme nt.

1TPu ~A T ED BY ( 1T P DD)
( li s t  of process names)

~J S ING 
(1 i~ t of e l e m e n ”  , j r o u p ,  e n t i t y ,
s~~ ‘r i nrl t names)

!‘very SET d e f i n e d  s h o u l d  be U S E D , DERIVED or UPDATED by at least
on~ F R C C ES .S .

Th e D E F I V A T I O ~ stite m ent should be used to specify the rules for
d e r i v i n g  occurr ences of d a t a  in the SET. Since there are many
differ ent ways in which this data may be derived , this
i n f o r m a t i o n  is p r e s e n t e d  v i a  a c o m m e n t  e n t r y .  The t ype  of
i n f o r m a t i o n  s ne c if i e~1 in t h i s  s t a t em n t m i g h t  be w h a t  v a l u e  a
o a r t i c u la r  ~ L E M S N T  i n  an E N T I T Y  m u s t  have to he entered int o a
SET , etc.

°E~~I v A ~~ION ( DP V N ) ;

( c o m m e n t  e n t r y )

Every SET sh o u l d  have flEPIV~~TION specified.
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The C L A S S I F I C A m I O N  of a SET may be specified w i t h  the
CLASSIFICATION statement:

CLASSIFICA”ION ;
(list of classification names,
each o p t ion a l l y  fo l lowed  by
a level n u m b e r )

A n y  PR OCESS ES or PR O C ES SORS t h a t  use the SET Must have SECUPIT!—
ACC ESS— PIG~1TS that match the classi fication of the SET.

~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~ ~~~~~~~~~~~

The C APDINALITY statement specifies the m aximum number of
occurrences of data objects in the SET at any one time.

C A R D I N A L I T Y  (CA R D) ___
_ ____ ___ ___ 

( sys t em p a r a m e t e r )

Every SET should have a CARDINALITY.

• • ~~~~~~~ L~~ ~~~~
The VOLA T ILITY- SET an d  V O L A T I L I T Y — M E M B E R  st a t e m e n t s  s p e c if y  how
a SET changes  ov~c time. Since there are many differen t wa ys in
which a SET May be changed , this informa tion is present ed via a
comm ent entry.

~ he V O L A T I L I T Y - SET s tat e m e n t specif ies  the m a n n e r  in wh ich the
eni- ire set changes over t ime .  The type of i n f o r m a t i o n  specified
in th i s  st at e m e n t  M igh t  be the  n u m b e r  of times members are added
to the  SET , mem bers are updated , etc.

V O L A T I L I T Y - SET (VOLS) ;

-—

• The V O L A T I L I T Y - M E M B E R  s t a t e m e n t  specif ies  how t h e  members  of the
SE~ change over tine. The type of information specified in thi s
sta tement might he the number of additions to the SET of a
par ticular  ENTITY type , the number deleted , etc.

VOLATILITY-MEM BER (VOLN)

E v e r y  SE T should have VOLATILITY—SET and VOLATILITY -MEMBER
statements given for them .

PART I USER REQUIREMENTS LANGUAGE MANU AL



1~~~

IFr 3~~O/31O/V5/TSO I J R L  US ER’S MANUAL 1L3 7

3. ‘ • ‘ ~~~~~~~~~~~~~~~~~~ ~ Lt~ .~2L ~~~~
The RE SPONSIBL E_ PROBLEM_ DEFIN ER statement may be used in this
Sect ion . D e s c r ip t i o n  a n d  s yn t a x  of this statement are given in
sec t ion  3 .2 .

• 
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i2. ~~ ~~~~~~~~~~~

The SYNONYM S , DEST~~IFTION , SEE—NErO , K E Y WORDS , ATTRIBUr ES ,
?~SSERT , SECUPI1’Y, SOURCE and TRACE—KEY statements may be used in
t h i s  Section. Description and syntax of these statements are
a i ve n  in  secti~,)n 3. 2.

3 . B  R E L A T I O N  Section

A R E L A TION is -~~ named logi cal connection betwee n two ENTITIES
ne rceived by  t h c~ P r o b l e m  D e f i n e r .  A i y  U RL n a m e  m a y  be used ; t h e
mos t meaningfu l nam e to the Problem Definer should be ne which
d enotes the connected ENTITIES.

R E L A T I O N _ _ _ _ __ _

~~~

_ ;

(list of relation names)

If a system w.~re being described that consisted of ENTITIES for
wom en and ENTITIE S for men , a possible RELATION to conn ect thes e
ENTITIE S m i g h t  he “ spouse . ”

3.P .1 Data— Str’icture Statements for RELATIONS

A ~ ETWEFN sta’ em en t s p e c i f i e s  the names  of t h e  E NTITIES tha t the
RELATION connects ~ nd the direction of the connection. The
direction is d etermine d by the order of the ENTITY na.es in the
sta t emen t :  f r o m  the l e f t  (first) ENTITY to the righ t (second)
E N T I T Y .  T h e  f i r s 4  E N T I T Y  c a n  be considered the owner of the
~~~~~~~~~~~~~~~~~~~~~~ a n d  the secon d ENTITY the memb er of the RELATI ON .

SET W’EEN 
_____

(name of entity)

AND __ _ ___ ___  __ __ _ ;

(nam e of entity)
V 

~‘x a m p le : BE~~WT’~ H DEPARTMENT—RECO R D AN~ ~O L Y EMPLOYEE RECORD:

The PFLATION , DFPAPTMENT—TO— FiCURLY—EMPLOY ~~ , denotes a logical
conn ection between two ENTITIES , DEPARTMENT—RECORD and
ROURLY—EMP LOYE 5— cFCOR D . The d i rec t ion  is f r o m  D E P A R T M E N T — R E C O R D
to H C I J R L Y — F M P L 0 Y E F - P E CO RD .  The  D E P A R T M ENT— R ECORD is the owner
and  HOURLY-FMPLOY~ENT— PECORD the member of the RELATION .

Only one B E T W E E ’~ statement can be given for a particul!r
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R E L A T I O N , but ~ach RELATION should have a BETWEEN statement
qiven for it .

The AS SOCIATED-DATA statement specifies those GROUPS and
E L E M E N T S  t h a t  con t~~in  i n f o r m a t i o n  s p e c i f i c a l l y  a b o u t  the
R E L A T I O N  a-n d a re  n o t  necessa r i ly  C O N T A I N E D  in e i t h e r  ENTITY .

A S S O C I A T E D — D A T A tS ____ —____

(list of element and group names) 
V

3.8.2 Data—Derivation Statements for RELATIONS

A MAINTAINED BY statement designates those PROCESSES which add ,
delete or modify the connection occurrences between the ENTITIES
that are connec ted by this RELATION.

M A I N T A I N E D  BY ;
(list of process names)

A RELATION can be MA INTAINED by several PROCESSES , an d ev ery
RELATION should be M A I N T A I N E D  b y at least one PROCESS.

The DERIVATION statement should be used to specify the rules for
lerivinq occurrences of the RELATION between the ENTITIES
Since there are many different wa ys in which this data may be
der ived , this information is presented via a comment entry. The
t yn e  of i n f o r m a  tion specified in this statement might be what
are the restrictions in relating two ENTITIES , which PR OCESSES
may forma the relation , etc .

DER IVATION (DRVN)

(comment entry)

~very RELATION should have a DERIVATION specified.

3.8 • ~ ~x t ~~L~~iz~ ~~~~~~~~~ L2.~ ~~~~~~~~
A CONNECTIVITY statement specifies the number of ENTITY
occurrences of the first (right) ENTITY that are related to a
n u m b e r  of E N T I T Y  occurrences  of the  second ( l e f t )  E N T I T Y .

CON N!C’IIVITY IS _ — —(system—parameter)

TO
(system—parameter)

If a particular ENTITY occurrence may be related t~ onl y one
other ENTIT Y occurrence, the CONNEC’IIVITY is 1 to 1. If a
particu lar ENTITY occurrence may be related to one or more
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FN”I’T Y occurr ences the CONNECTIVITY is one to many . The right
and left SYST~~~_ DAR ANETERS in the CONNECTIVITY are inta nded to
correspond ~-o ~he righ t and left ENTITIES given in the BETWEEN
s t a t e m e n t .

Ev ery R ELATION should have one , a n d  o n l y  on e, CONNECTIVITY.

A CA PRINAL ITY statemen t specifies the maximum number ot
connection occurrences for this RELATION.

CA ~~D I N A L I T Y  I~ 
(system—parameter)

E v e r y  R E L A T I ON should have one , and only one , CARDINALITY .

3. 8 • 4 Prgjec t-~~a n a ~~em e n t  S t a t em e n t s  for  R E L A T I ONS

The RESPONSI9L~~-PR O PL FM—DEFIN ER stateme nt may be used in this
Section . D e s c r i p t i o n  a n d  s y n t a x  of t h i s  s t a t emn t  is gi ven in
sec t ion  3 .2 .

3~ 8. ‘~ ~~~~~~~~~~~~~~~~~~~~ LQL I~Q!i~
The SYNONYMS , ‘~SSCRIPTION , SEE—MEMO , K E Y WORD S, A T T R I B U T ES ,
ASSEIT , SECUPTTY , SOURCE and TRA CE—KEY statements may be used in
this section. Description and syntax of these statements are
qiv en in section 3.2.

3.~~.f !xam ~~1e of a Com2lete REIATICN Section

R E L A T I O N  depar t men t_ to_hourly_ employee :

A SSOCIATED—DATA is last—department—change;
A TT PI Bt1 T~ IS f r e q u e n c y- o f — u se :  h i g h ;
B E T W E E N  1-~ p a r t m e n t — r e ~~ord A N D  hourl y—emp loyee—record;
CARDINALI TY Is number—of—hourly—employees;
C O N N E C T I V I TY I S  1 TO m ax— dc irtment— employement;
DERIVATIO~J ;

new—emoloyce—processing adds connec tions while
ter minating—employee—proc essing deletes connect ions ;

DE SCRIPTI l N;
this relation connects an hourly—employee—recor d for
each employee in a departmen t to the department—recor d
for that department ;

KEY WORD department—information ;
MAINTAINED BY new—employee—processing AND

termin ating—em ployee—processing /* USING
departme nt AND employee—identif ication-number ~/;R E S P O N S I R L E — P P O B L E M — D E F I N E B  j o h n — p r o c t o r ;

SECURTY deoar~-~~ent—hea~~s, department—secretaries;
SEE—MEMO company—organi zation—chart;
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SOURCE employee—application— form ,
employee—termina tion—form ,
depart ment—employee—list ;

SYNONYM dept-to—emp, d—e ;

1.9 GROUP and ELEMENT Sections - -

‘~n ELEMENT is the lowest level data object that can be defined
o describe d a ’- a .  Because of thir property, an ELE M EN T has one

or more possibl~ data values associated with it , whethe r it be
alphabetic , numeric or otherwise . In m any i n stances an E L E M E N T
may he thought of synonymously with “field” or “item . ”

ELENEN’! (ELE) — _ _ __ _~~~~~~~~~
__ ;

( li s t  of e l e m e n t  n a m e s )

A G R O u P r e p r e s e n t s  a co l l ec t ion  of ELEM ENTS and /o r  G R O U P S .  The
use of GROUPS is definitional which means that referencing a
particular GROUP by its name is e q u i v a l e n t  to r e f e r e n c i n g  t h e
individual ELEMENTS which the GROUP consists of.

G R O U P  (GE) 
(list of group names)

GROUPS can be broken down into smaller GROUPS and ELEMENTS , but
ELEMENTS cannot be subdivided. ELEMENTS may take on values
where G ROUPS may not. The value of a G R O U P  is d e f i ne d  to be
equivalent to the individua l values of the ELEMENTS within t h e
GROUP.

3.q .1 
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ i!t~~ .~~2i Q1Q.!LE ~~~ ~~~~~~~~

The SUB SETTN G— C RITEPIO N statement specifies those SETS wh ich are
su b set t e d  based on t he  da ta  v a l u e s in the GROUP or ELEM ENT.

S U R S E T T I N G — C R I T E R I O N  (S SCN ) _..._.__;
(list of set names)

3.9.2 Data—Structure Statem ents for GROUPS and ELEMENTS

The CONTAINED statement is used to relate the data structur e
rela tionships of G R O UPS and E L E M E N T S  to ENTITIES , INPUT S and
OUTPUTS . Data is most often thought to be part of some large
unit of data such as a logica l record , input form , or output
rep or t , which  can he represented by the ENT ITY , I N P U T  a n d
O!JT P tI T , respectively.

CONTA INED (CN”~D) __ ___ _ _ __ _____ _ _ _;

(list of group, entity,
input and output na mes)

L 
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~;R O U PS anti E L EM EN T S may be d e f i n e d  to b e C O N T A I N E D  in som ~‘u rger C.RO !J P .

Th~ CONSISCS ~~t a t e m en t  is u s~~d to specify those lover level
cROUPS and FLEK~~NTS a GFOUP may consist of. Jy definition of
“~‘LEMENT ,” an ELEMENT cannot CONSIST of any other data objects.
The CONSIS”S s~~~’~empn t only specifies the data in the GROUP and
implies nothing about its format.

CONSISTS (TSTS) 
(list of group ~nd element name s, optionall y
preceded by system parameters)

A c o m p l e t e  p r o b l e m  s t a t em e n t  s h o u l d  h a v e  a l l  GROUPS b roken  down
to siraller GR1~I PS anti/or ELEMENTS.

The ASSOCIATED statement specifies those RELATIONS that the
GROUPS or ELEMENTS are associated with. This implies that the
i n f o r m a  t ion in t he  G R O U P  or E L E M E N T  is in n e i t h e r  of t he
ENTITIFS the RELATION is BETWEEN.

AS SOCIATED (AS flD) _ _ _._ _ __ _ _ _ _ _ _ __ _ _ ___ ;

(li st of relation names)

The IDEN TI~~IES statement specifies those ENTITIES for which the
cpnnp or  E L E M E N T  is use d as an identification key. This implies
that the p o s s i b l e  values of the GROUP or ELEMENT are all unique .
For exampl e, t~~e ELEMENT which represents social security number
in ar employee record might be used as an identifier.

ID5NTI?IES (IDE) __ _ _
~~~~_ __ _ _ _ _ _;

(list of entity names)

A GROUP or ELEMENT i~ay iden tify any number of ENTITIES.

3.9.3 Data- Derivation Statements for GROUPS and ELEMEN~ 3

The USED stat em ent specifies those PROCESSES wh ich  use the
information in the  G R O U P  or E L E N E N T .

U S E D  __ _ _  ____

(list of process names)

This statemen t implies (in the case of a GROUP) that at least
one piece ~ f data in the GROUP is being USED.

To specify th* manner in which the GROUP is USED more precisely,
the DERIVE or UPDATF clause may be used in conjunction with the
“SET) st atement .
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U S E D  BY
(list ot process names)

TO DER IVE (DR Y)
(list of element , group, entity,
set and outpu t names)

or USED by a P R O C E S S  to U P D A T E  d a t a :

USED BY _ _ _
(list of process names)

T O U P D A T E (~JDD)
(list of element , g r o u p ,  enti ty,
and set names)

The DERIV ED statement specifies t hose PROCESSES that derived
some information presented in the GROUP or ELEMENT.

DERIVED (DRVD)
(list of process names)

This statemen t impl ies (in the case of a G R O U P )  t h a t  at least
one piece of  d at a  (GROUP or ELEMENT) in the G R D U P  is DERIVED.
To specify more precisely the manner in which the GROUP or
ELEMENT is derived , the USING clause may be used in c~ n junction
wi th the DERIVE !) statement.

DE R I V E D  BY (D R Y D) 
(list of process names)

U S I N G _ ;

(lis t of element , group, ent ity,
set and input na mes)

“he UPDATED statement speci fies t hose PROCESSES that modify some
information pre sented in the GROUP or ELEMENT.

T J P DAT ~’!) (UP !) !)) 
(list of process names)

This statement implies (in the case of a GROUP) that at least
on e piece of data (GRO TIP or ELEMENT) in the GROUP is UP DATED.

To specify more precisely the mann er in which the 3ROtJP or
ELEMEN” is up da ted , the USING clause may be used in conjunction
with the UPDATE!) statement .

UPDATED BY (UP!)!)) _ ____

(list of process names)

(list of ele ment , group, entity ,
set or inpu t names )
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Every ORO’J P anti FL~~~ENT def m e d  should be USED , DERIVED or
UPDATED by a~ least one PRO CESS.

The CL A S S PI~~~T ION of a GROUP or FLEMENT may be specified with

~he cLA~~s:ErcATioN statement:

ClAS SIFICA TION 
(list of classification names, each
optionally followed by a level number)

Any PROCESSES or PROCESSORS that use the GROUP or ELEME NT must
h a v e  S E C U R I T Y - A C C E S S — R I G H T S  t h a t  match the c l a s s i f i c a t i o n  of t h e
GROUP or ELEMENT.

3,9•14 ~~~~~~~~~~ ~~~~~~~~~ ~~ r E LEME ~!T~
“'he V A L U E  s ta te m ent  is used to define numeric values an ELEMENT
nay have. A GEOUP cannot have a VALUE directly associa te d with
it. The Y A L U T  statement may only specify numeric value s and
does not imply anything about storage forma t, etc. The
.ATTPT!3TJTES an i DFS:RIPTION statemen t should be used to present
t h i s  t yp e  o f  i n f o r m a t i o n  as well as to specify characte r values .

V AL U ? ( V A L )  
_____

( i n t e g e r  v a l u e )

Only positive integer value s may be specified. Decimal numbers ,
negative numbers , etc. are not acceptable.

A range of valu~ s may also be specified .

V A L U E S  ( V A L )  — THP!J — 
(iiinj, tnum v a l u e )  (max imum value)

Ag a in , the v a lu e s  m u s t  be p o s i t i v e  in tegers . P O S I N F  and  N E G I N F
m ay I~e used to represent positive and negative infinity ,
respect ively.

Only one VALUE statement , of either of the forms , may be given
to describe a particular ELE:IENT.

3.9.5 Q i : ~~f l~~~~~~~ a~~~aen t,~ ~~~ ~~QQ2~ ~~~~ ~~~~~~~~~~
The PESPON SIRLE— PROBLEN—DE FINE P statement may be used in this
Section . Description and syntax of this statement are given in
section 3.2.

3.9.6 
~~~~~~~~~~~~~~~~~~~ 

S t t  nt ~~, r ~~~~~ ~~
~“he S Y N O N Y M S, D ES CR I P T I O N, SEE N E N O , K E Y WORDS , A TTRIBUT E,
AS SERT , S E C U R I T Y , SOURCE and TRACE— KEY statements may be use-i in
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t h i s  Sect ion .  D e s c r i p t i o n  a n d  s y n t a x  of  these  s t a t em e n t s  are
given in section 3.2.

3.10 PROCESS Section

Th e PR OCESS is used to define the funct ion, or function s of the
t ar q e~ sys tem.  A t  t h e  h igh e s t  leve l , the  f u n c t i o n  of t h e  t a r g e t
system may be defined as a single PROCESS. This PROCES S, could
in turn , he bro ken dcwn into more detailed PROCESSES. It is the
task of the PROCESS to reference and manipulate data in the
target system.

P R OC E SS ( P R C )  _ __ _ __ __ ;
( l i s t  of process  names)

3 . 1 0 . 1  ~!L2! ~~~~~~~~~ fQ.L ~~~~~~~~
The RECEIVES statement is use d to speci fy that the PROCESS
accepts information (INPUTS) from outside the target system .

RE C EI V E S (RCV S) 
( l i s t  of i n p u t  n a m e s )

T h i s  st a t em en t  o n ly  specifi es t h a t  the  I N P U T S  a r e  accepted  by
t h e  PROCES S and does no t  i m p l y  t h a t  the i n f o r m a t i o n  in t h e
I N P U T S  are U SED or h o w  i t  i s  U S E D  b y  the  P R O C E S S ,

The G E N E R A T E S  s t a t em e n t  is used  to s p e c i f y  t h a t  the  P RO CESS
pro d uces i n f o r m a t i o n  ( 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
system.

GENFPATFS (GENS)
(list of ou tput names)

This statement only specifies that the OUTPUTS are distributed
by the PRO C ESS , and does no t imply that the information in the
OUTPTTTS is DEPIVEI) by the PROCESS.

~hese statements imply that some physical processing or
translation may he n ecessary. The RECEIVES statement means that
the physica l media containing data must be accom modated .
Si m i l a r ly ,  the  G E N E R A T E S  s ta t e m e n t  means  t h a t  d a t a  must  be
recctded in wha tever medium has been chosen.

3. 1 C .2 t~~~~Stru~~t u r e  Sta t em e n t s  for  PROCESSES

A PROC E SS m a y  he  p a r t  of one , a n d on ly one , la rger  PRO CESS , and
it may hav e any number of subparts that are also PROCESSES.

PA RT __ _ ___ ;

(process name)
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SUR PARTS (S t T F3 P)
(list of process names)

These statements perm it organization functions and prog ramming
structures To be defined for the problem statement.

T h e  U T I L I Z E D  an - I  U T I L I Z E S  s t a t e m e n t s  a re  used to specif y that a
PROCESS represents a function used by several other PROCESSES .
Definition of U T I L I Z E D implies that the PROCESS is comm on to
m o r e  t h a n  o ne  o the r P R O C E S S .  If not , the PROCESS shoul d be
d ef i n e d  as a S ! T B P A P T .

U T I L I Z E D  ( UTL D)
(list of process names)

T I T I L I Z ? S  ( U T L S )  ——____

(lis t of process names)

A giver PROCESS may have any number of SUBPARTS and UTI LIZE any
n u m b e r  of o $- her P R O C E S S E S .  A PROCESS may be a SUBPART of only
one other PROCFSS , hut he UTILIZED by any number of PROCESSES.

3.10 .3 Data—Der ivation Statements for PROCESSES

The USE S st a t emen t. specifies those SETS, INPUTS , ENTITI ES,
GROUPS and EL~~~ENT S from wh ich some information is take n and
used by the P~OCESS to perform its designated function.

USES 
( l is t o f  set , i n p u t , entity, group and element names)

In the case where SET , INPUT , ENTITY or G R O U P  names are given ,
t h i s  s t a t e m e n t  imp lies tha t at least one ELEMENT within these
are USED by the PROCESS.

To specify the manner in wh ich the PROCESS USES the dat a more
pr ecisely, the DERIVE or U P D A T E  clause may be used in
con junction with the USES statement.

U SF S 
_____

(list of set , i n p u t , entity, group and element nam es)

“0 DERIVE ——____ ;
( l ist of set , o u t p u t , ent ity,
grou p and element names)

US ES
(l ist of set , i n p u t , en t i t y ,  group and element names )

TO UPDAT E ______ ;
(list of set, entity,
g roup and element names)
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The  DER I VE S s ta t e m e n t  speci f i e s  those S ETS , or y r p u r s , ENTITI ES,
GR(’rTPS and ELE~T ENT~ for which some information is derived by the
PROCESS to perform its designated function .

DERIVES (DRVS) _ .
~~~~~..

(list of set , output , entity,
group and element names)

In the case where SET, O U T P U T , E N T I T Y  and GROUP names are given ,
this statement implies that at least one E L E M E N T  within these
are DERIVED by the PROCESS .

~‘o specify the manner in wh ich the PROC ESS DERIVES the data mor e
precisely, the USING clause may he used in conlunction with the
DERIVES statement .

DERIVES (!)RVS) 
(list of set, output , entity,
group and element names)

USING —— ( l i s t  of set , inpu t , entity,
grou p and elemen t names)

The UPDATES s$-atement specifies those SETS , ENTITIES , 3ROrJ PS and
ELEMENTS for which some information is updated by the PROCESS in
per forming its designa ted function.

UPDA ”~ES (UPDS)
(list of set, entity,
group and element names)

In the case where SET, ENTITY and GROUP names are given , this
statement jmoljes that at least one ELEMENT within these are
U P D A T E D  by t he  P R O C E S S .

To spec i fy  the  m a n n e r  in wh ic h the  PROC E SS U P D A T E S  t he  da t a  mor e
precisely, the USIN G clause ‘nay he used in conlunction with the
u PDAT ES statement.

U P D A T E S (U PDS) 
(list of set , entity,
group and element names)

USING 
— 

(list of set, input , en tity,
group and element names)

The NAINTA tN S statement specifies those RELATIONS or
ST1R S ’TTING—CRIT~~RION which are maintaine l by the PROCES S.
Maintenance of R E L A T I O N S normally involves addi tion and deletion
of ccnnections be$-ween E N T I T I E S  whe reas m a i n t e n a n c e  of
SURSETTING-CRIT EPION deals with placement . of ENTITIES , INPUTS
and OUTPUTS in oroper SETS accord ing to the values of the
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ELEMENTS and GROUPS contained within those designated as
S U B S E T T I N G — C R I T E R I O N  names .

M A I N T A I N S ( M T N S ) 
____

(list of relation and
subsetting criterion names)

Every ‘~ROCESS ‘~hould be def ined to interact with data in some
manner (DER IVES , USFS, UPDATES or MAINTAINS)

~he PROCEDURE statement is used to spec ify an algorithm of the
function of the PRO CESS. The PROCEDURE statement is a commen t
entry statement thus allowing any for, of procedure
specification to be given such as decision tables, actual
program code , n a r r a tive f o r m a t , etc .

PROCEDURE (PPC D) ;

(comment entry)

Every PRO~FSS that does not have SUBPARTS or does not UTILIZE
any other PROCFSSES should have a PROCEDURE statement tha t
specifies, in sufficient detail for implementation , the rules
for carrying ~~~~~ its function.

The S E C U R I T Y — A ~~CE S S—RI G f1 TS of a PR OCESS may be specified wi th
the  S E C U R I T Y — A C C E S S — R I G H T S  st a t e m e n t :

SEC U RI T Y — A ~~C E S E — R I G H T S
(list of classification names,
each optionally followed
b y a level n u m ber)

A PROCESS that uses , derives or updates data must have
SECIJPI”Y—A:CESS—RIGUTS that ma tch the classification of the
dat a.

3. 1 O.’~ ~Z~~~~~~AZR ~~~~~~~~ ~2.t ~~~~~~
The HAPPENS sta tement is used to specify the frequency of a
PROCESS in a given time interval.

~A P PEN S ( H A P )  TINES—PER (TIMP) ____ ;
• (system parame ter) (interva l name)

Every PROCESS should have one , an d on ly one, HAPPENS statement
• associa ted with it.

3 • 10.5 ~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~
“he TRIGGERED, TERMINATED and INTERRUPTED statements are used to
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specify those EVENTS , INPUTS , PROCESSES and CONDITIONS that
affect the init ialization of processing , or the halting of
processing.

TR I GG E R E D  B Y (T R GD) ____ _ _
~~~~~~~~~~;

(list of event , input and/or process names)

TRIGGER ED WHEN ( T R G D )  —— ~~___ BECOMES TBrTF (T) ;
(condition name)

TRIGGERED WHEN (TRGD) 
_ ___ BECONES FALS E (F);

(condition name)

TERMINATED BY ( T F M D )  ____

(l is t of even t, inpu t ani/o r process names)

TERMINATED WHEN (TRND) 
___

BECOM !S TRUE (T);
(condition name)

T E R M I N A T E D  WH EN (TB MD) BECOMES FALS E (F)
(condition name)

INTERRUPTED BY (INTU) 
(list of event , inpu t and/o r process names)

I N T E R R U P T E D  WHEN (IN’rD) _ _ ~~~_ BF C)MES TRUE (T)
( c o n d i t i o n  name)

I N T F P R tI PTED W HE N ( I N T D )  
____

~~
__

8ECOMES FAL SE (F) ;

• (condition nam e)

PROCESSES may also TRIGGER , TERMI NATE and INTERRUPT other
PROCESS E S.

TRI GGER S (TR GS) —
(list of process names)

TERM INATES (TPN S)
(list of process names)

INTEBB UPTS (INTS) 
____ ;

(list of process names)

PROCESSES may a ls, generat e EVENTS and set values of CONDITIONS.
An EVEN T m a y  be generated either at the initiation of a PROCESS
or when it finishes .

INCEPTION—CAUSES (INCC)
(list of event names)

TERMINATION—CAU SES (T!RC) ____ _ ..
~~~~~~~

(list of event names)

MA~~FS — TRUE (T) ;
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(list of condition names)

MA KE S 
—~~~~~~ 

__
FALSE (F);

( l i s t  o f  condition names)

A PROCESS may or may not be involved in any system dyn amics
relationshi ps.

3 • 10 • 6 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ L~L
The P E R P O R M E D  statement specifies the physical PROCESS~ R (e.g.,
hardwar e or orqanizational unit) which performs the functions
described by the PR OCESS.

PE R FCR M E D  ( P P ~1 D )  
— —  ___~~~~~~~~~~~~~~~

_ _ _ ;

(na m e of processor)

Every PROCESS should he P E R F O R M E D  b y some PROCESSOR .

The PESOURCF—U9 AGE statemen t indicates resource consumption
associated with the PROCESS.

R~SOTJRCE—tTSAGE (RU) _~~~~~~~~ FOR 
(system parameter) (name of resource—

usage— pa rame +er)

3.10.7 
~L 2 ~!~fl!~ ~~~~~~~~~~ ~~~ ~~~~~~~~

The RESPON SIBLE—PROBLEM—DEFINER statement may be used in this
Section . r)øscription and syntax of this statement are given in
section 3.2.

3.10.8 ~~~~~~~~~~~~~~ ~~~

The SYN ONYM S, D ESCR I P T I O N , SEE—MEM O , K E Y W OR D S , ATTRIBUT E,
A S S E R T , S E C U R I T Y , SO UR CE a n d  TRACE—KEY statements may be used in
this Section. Description and syntax of these statements are
given in section 3.2.

3.11 INTERVAL Section

A n INTERVAL is use~ to define a segment of time . A wee k or day
are simple examples of IN”ERVALS.

INTERVAL (TNT) ____

(list of interva l names)

It is important to note that unless def ined as a SYNONY M , WEEKS
is not the same as WEEK. In most cases , it is desirable that
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bot h names represent the sam~ interval.

• 11.1 ~~~~~~~~~~~~~~~~ ~~~~~~~~~~
The CONSISTS statement specifies the smaller INTERVALS that the
INTE RVAL can he broken dow n to.

CONSISTS (CSTS) 
(list of interval names , each
o p t i o n a l l y  preceded by
a system parameter)

The SYSTEM—PA RAMET E R should be specified to make the
relationship between intervals mean ingful. It makes little
sense to say that a year consists of weeks without the
quantitative property .

3 .11 • 2 ~~~~~~~~~~~~~~~~~~ ~~~~~ .~2I 1~~~~!M~
The PESPONSIRLE—PPOBLEM—DEFIHE P statement may be used in this
Section . Description and syntax for this statement are given in
section 3.2.

3 • 1 1.3 ~~~~~~~~~~~~~~ ~~~~~~~~~~~ L2L 1I~~1~~~
Th e SYNONYM , DE SCR I P T I ON , SEE—M EMO , KEY W ORDS , A TT R I B U T E , AS SERT ,
SEC UR IT Y , SOURCE and TRACE-KEY statements may be used in this
Section . Description and synta x of these statements are given
in section 3.2.

3.12 CONDITION Section

A CONDITION designates some situation that the problem definer
wants to identify b eca~1sc it influences the requirement s for the
system.

CONDITION (COND)
(list of condition names)

The first of the month may represen t some CONDITION for which
action of the target system would occur depending on the state
of the CONDITION.

3.12.1 
~~~~~~~~~~~~~~~ 

St a t em €n t s  for CONDITIONS

Th e T R U E  WHILE and FALSE WHILE statements specify those
situations when the CONDITION is in the TRUE state, or in the
P A L S E  s tate, respectively. This information is presented in a

~~~~~~~~~~~~ - comm ent entry format.
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TRUE WHILE ;

(coi~ ent e n t r y )  
— —

FALSE WHILE ; 

—--
~~;;; —

~~~~
j-——

Every CONDITION should have a TRUE WHILE or a FALSE WHILF
statement.

A CONDITIO N can be set by a PR OCESS , an EVENT or the arrival of
an INPUT.

M A D E  TR UE B Y — 
(list of processes, events and/or inputs)

MAD E FALSE BY _____ ____ ____

(list of processe s, events and/or inputs)

The change in state of a CONDITIO N may also affect the
processing being performed , or may initiate new processing.

BECOMING (BFCG) TRUE (T) TRIGGERS (TEGS) __...____;
(list of process names)

B!CCNING (BECG) F A L S E  (F) TRI GGERS (TFGS) _ _ ;

(list of proce ss names)

BECOMIN G (BECG) TRUE (T) TER!IINAT!S (TBNS) ____ _____
~~~~~~_ ;

(list of proce ss names)

BECOMING (B!CG) FALSE (F) TERMINATES (TBNS)
(lis t of proce ss names)

B E C C M I N G  (BECG ) T R U E  (T) IN T E R R U P T S  (INT S) —~~~~~~ ___ _ •_ ;

(list of process names )

BECOMING (BFCG) FALSE (F) INTERRUPTS (INTS) ;
(list of process names)

The cha nge in state of a condition may cause an EVENT .

BECCMING (BECG) TRUE (T) CAUSES (CSS) _____ ________ __ ;

(list of even t names)

B E C O M I N G  (B !CG) PALS ! (F) C A U S E S  (CSS) 
(list of even t ni mes)

A CONDITIO N should interac t i n  som e way with at least on e  EVENT
or ~~OCFSS.
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3.12.2 21e : j~~~~ ~~~~~~~~~~ ~~~
The nE~~PONSIBLE—PB~~BLFM—D!F NER statement may be used in this
Section . Descri ption and syntax of this statement are given in
section 3.2.

3 .12. 3 S~~~~~~~~~22~~ fl~~ Statements for C ON D I T i O N S

Th e SYN ONYM S, flESC~ T PTION , SEE—MEMO , K E Y W OR D S, A T T R I B U T E ,
A SSERT , S E C U R I T Y , Sr’UPCE and TRACE—KEY statements may be used in
this Section. Description and syntax of these statements are
given in section 3.2.

3.1 3 EVENT Sect ion

An EVENT defines an occurrence of something within the system.
The sta te  of a C O N D I T I ON , initia tion of a PROCESS , etc. may be
defined as EV ENTS. - -

EVEN ’1S (EV) —— — _ _ _ ;

(list, of event names)

An EVEN T occurs at a given instan t in time and is used in t h e
nroblem statement to relate the things that go on in the system
with time .

3. 1 3.1 ~1~~~!:~~~~~1~~ ~~~~~~~
An EVENT say be caused by a PROCESS (either on inception or on
termination ), a CONDIT ION, an INPUT or another EVENT.

CA’JE!D BY (CS!)) ;
(list of event and/or input names)

C A I T S P D  WHEN (CS 0) 
____ ____ _ __

BECOMES TRUE (T) ;
(condi tion name)

CA~~SFD WHEN (CS D) ___
~~~~

___
BE C O MES F A L S E  (F) ;

(condItion name)

ON INCEPTION (TNCP) _____. ._ •. ;

(list of process names)

ON ‘rERMINAT ION (TERM) 
(list of process names)

An EVENT may cause another EVENT or set the value of a
C O N D I T I O N .

C A U SE S (CSS) 
(list of event names)

~~~~~~~ 
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M A K F S  ( M A K )  _______ ~~~~~~~~~~~~~~~~ (T) ;
(list of condition names)

M A K E S ( M A K ) 
______ 

_____FA LSE (F)
(list of condition names)

An EVENT may affect processing, or initiate new procesing.

TRI GGEPS (TR GS) 
____

(list of process names)

~ E R M I N A T E S  ( T R M S )  _ . ;

( l i s t  of process names )

INTERRUPTS (INTS) ____ ___. ..... ...... _ ;

(list of process names)

An EVENT should interact with at least one CONDITION or PROCESS .

The HAPPEN S statement specifies the frequency of the EV ENT in
the target system for a given time interval.

HAPPENS (HAP) _ TIMES—PER (TIMP) 
(system parameter) (interval name)

Every EVENT’ should have one, a n d on ly one, HAPPENS statement.

3. 1 3 • 2 Qj~~~~~~~~ g~~e n t S~~~~~~~~~ f o r  E V E N T S

The RESPONSIBLE—PR OBLEM—DE FINER stateme nt may be used in this
Section . Description and syntax of this statement are given in
section 3.2.

3.13.3 ~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~2& LY.~~1~
The SYNONY M S, DES CR I P T I ON , SEE—MEMO , KEYWORDS , ATTRIBUT E,
A S S E R T , S E C U R I T Y , S O U R C E  a n d  T R A C E — K E Y  s t a t e m e n ts  m a y  be  used in
this Section. Des:ription and syntax of these statements are
given  in  sect ion 3 .2 .

3.l q ~~Q~~ jQ~
A PROCESSOR is an object that can “perform ” a PROCESS. That is,
a PROCESS OR is an “agent ,” such as a com puter system ,
organizational unit , or person , tha t ph ysically acts to perform
a PROCESS.

PR~~C!SSOR (PR CR ) —~~~~~~
(lis t of p rocessor names)

3.1 4 • 1 ~~~~~~ ~~ ____
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A PROCESSO R may he part of one, and only one, larger PR -JCESSOR ,
and it may have any number of subparts that are also PROCES SORS.

PAR~’ — 
___;

(processor name s

SUB P A R T S  (SU BP)  _ ;
(list of processor names)

1.14.2 ~~~~~~ ~~~ 
Q~~~~Q~~

In the target system , PROCESSOR may have the right to access
information of certain classifications and categories.

SEc npI’ry—A :CESS =RIGHT (SAR) _____ __ __ __ 
(list of classification names
optionally followed by
class i f ica t ion levels)

3.1 4.3 ~~~~t e m - Ar c h it e ct u re S t a t e men t s  f o r  PPOCESSORS

A PF CCESSO R may CONSUME RESO~J R C E S , such as CPU—time , elapsed
time , or mem ory .

C~)NS1IMES (CNSS) —____
( n am e  of resource)

RATE
(system- pa r ame te r )

P E R
_____ 

— _ _ _ _

(nam e of r e s o u r c e — u s a g e — p a r a m e t e r )

A P R OCESSOR is the  ob-ject, group or person that perform s the
functions specified by one or more PROCESSES.

P E R F O R M S  (PFN S)
(list of process names)

3.14.4 a1e~~~ ~~~~~ nt t e m en t s  for  PRO CESS ORS

The RFSPONSIBLE—PROBLEM— DEFINEP stateme nt may be used in this
Section . Descr iption and syntax for this statement are given in
sect ion 3.2.

3 .14 .5  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~ ~ROC~ SSORS

The SYNONYMS , DESCRIPTION , SEE—MEMO , KEY WO RDS , A T T R I B U T E,
A SS E R T , S E C U R I T Y , SOURCE and TRACE— KEY statements may be used in
this Section . Description and syntax Lor  these s t a t e men t s  are
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gi ven in  sect ion 3 .2 .

• 3 .15 RESOURCE Section

A RESOURCE is something that the physical elements of the target
system consume in order to carry out information processing
functions.

R E SOURC E ( R SC) _ _ _ __ __ __ __
( n a m e  of resource)

3.1 5.1 S t  S t at em ts f o r  RES OU RCES

A RESO U RCE ma y be consumed , or use d up,  by a PR OCESSOR.

CON S U M E D ( C N SD) 
(list of processor names)

RA TE 
— 

____
PE R 

(system parameter) (name of resource—
usage—parameter)

Resource usage must be measured in some unit , such as
m i l l iseconds or fee t .

M E A SU R E D  ( M S R D ) 
(name of unit)

3.15.2 Project-Mana9ement 
~~~~~~~~~~~

The RE SPONSIBLE—P ROBLEM—DEFINER statement may be used in this
Section . Description and syntax for this statement am given in
section 3.2.

3.15 .3  y.~ tern _ D ro2er~ y ~~~~~~ ~~~
The SYNONYMS , DESCRIPTION , S~ E—NFM O , K E Y WORDS , A T T R I B U T E,
ASSER T, SE C U R I T Y , SOURCE and T~ ACE— KEY statements may be used in
this Section. Description and syntax for these s t a t emen t s  are
giv en in section 3.2.

1.16 RESOUR CE-USAGE—PARAMETER Section

A RESOURCE-USAG E—PARAMETER is an object that defines a measure
of the RES O UR CE us~ qe for a PROCESS. It is used to express
resource consumption of a PROCESSOR performing a PROCES S
independen t of wha’ PPOCESSOR performs It.

RESOURC E—UsAr,z—PARA METER (RuP)  ___
~~~~~~~~~~~~~~~

_ _ ;
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(name of resource—
usage—parameter )

3.16.1 hLt~~U~~ ~~~~~~~ £~~P A R A M E T E R S

A p articular value for RESOURCE usage may be associated wit h a
given PROCESS.

R E S O U R C E — t 1 SA G ~ - P A P A M E T E R — V A L U E  ( F U P V )  
(system parame ter)

FOR __
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ ;

(name of process)

I • 1 6.2 pro1ect=Mana~~esent Statements for RESOflRCE-US-P A R A M E T E RS

The R E S P O N S I B L F — P P O B L E M — DEF N E R  s t a t m e n t may  be used in t h i s
Section . Description and syntax for this statement are given in
section 3.2.

1.16 .3 S~stes-propert~ ~~~~~~~~~ ~~~

“he S Y N O N Y M s , D E S C R I P T I O N , S E E — M E M O ,  K E Y W O R D S , A T T R I R U T F,
A SSERT , SE C U R I T Y , SOURCE and TRACE—KEY statements may be used in
this Section. Description and syntax for these  statements are
given  in sect ion 3 .2 .

3 .17 UNIT Section

A ITNIT is used to m e a s u r e  RESOURCES. For example , possible
UNTTS would include inches and kilowatt hours .

TINT T _____ ;

(mane of unit)

3.17.1 ~~~~~~~~~~~~~~~~ S~~ fo r  ~~~~~

A UNIT must he associated with the RESOURCES it is used to
measure.

M’~A ST)RE 5 (MSRS) ____— 

(list of resource flames)

1 .~~’.2 ~~~ject Mana 9ernent Statements Lor UNITS

~~~~~ ø 
~

- poNsInr~~— pRr )PtFM— DEFINER statement m ay he used in this
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Section . Description and syntax for this statemen t are given in
section 3.2.

3.17.3 ~~~~~~~~~~~~~ ~~~~~~~~~
The SY NO NY M S, DESCRIPTION , SEE—MEMO , KEYWORDS , A TTRIBUT E,
A S S E R T , SE C U R I T Y , S O U R C E  a n d  T R A C E — K E Y  s t a t e m e n t s  m a y  be used in
t h i s  Sec t ion.  t )escr ip tion  a n d  s y n t a x  f o r  these  s t a t e men t s  a re
g i v e n  in  s e c t i o n  3 . 2 .

3 . 15  P P O B L E M — ~~E F I N E B  Sec t ion

Th ”  P R O R L  — f l F ~~~NE R is t h a t  n e r s o n  r e spons ib le  f o r  one or more
~ec t ion s o f t~~ URL Probl~ i Sta’-ement. In most cases, t h i s  is
-he çer son who )rilinally wrote those URL statem ents.

PR O5LEM—DE~ IN FF (PD)  —— 
(list of problem definer names)

3. 1 8.1 2 e~~:i~~~~2~~~~~ ~~~~~~~~~~~ ~~~ 
Q~&~I:Q~~~Ji~~

The FESPONSIBLT statement is used to specify those URL sections
f o r  w h i c h  t h e  P R O R L E M — D E F I N E R  is respons ib le .

P E S P C N R I B L E (P~~S P )  
____ 

(list of names)

A PROBT EM-DEFT’TER cannot he RESPONSIBLE for other
PROBlEM—DEFINERS.

A P R O B L E M - D E P T ~’1FP s h o u l d  he RESPONSIBLE for at least one name.

The MAILBOX statement specifies an addr ess for the
P R O B L E P 1 — D ? F I N E~ to w h i c h  c o m m e n t s  or questions concerning the
prob l em s t a t e m e n t  c a n  be s e n t .

N A I L R O X  ( BO X)  —
(nam e of m a i lb o x )

A. P R o B L ! N — f l F~’I N E p  m a y  have o n l y  one M A I L B O X .

3. 1 8.2 ~~~~~~ m -Pr o~ er t ~ S t a t  ~ments ~~~
The S Y N O N Y M S , D E S C R I P T I O N , SE E — M E M O , K E Y W O R D S , A T T R I B U T ES ,
A S S E R T , S E C U R I T Y , S O U R C E  a n d  T R A C E — K E Y  s t a t emen t s  m a y  b e  used in
t h i s  Sec t ion.  Des :ript ion a n d  s y n t a x  of these  s t a t e me nt s  are
g i v e n  i n  sec t ion  3 . 2 .

3 . 1 9  M E M O  Sect ion
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A M EMO is a n a r r a t i v e  desc r ip t ion  which  appl ies  to mor e tha n one
name in the oroblem statement.

MEMO
(memo name)

The text of the M E M O  should he put in the DESCRIPTION Statement .

3 • 1 9.1 ~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~
The S E S P O N S I S L E — P P O R L E M — D E F I N E R  s t a t e m e n t  m a y  be used is this
Section . Description and s y n t a x  of this statement are gi ven in
section 3.2.

3. 1 9.2 Sistem-Proa~ rt ies  St a t e m e n ts for MEM OS

The  SYN ONY M S, DESCRIPTION , KEYWOBrS , ATTRI BUTE S , A SSERT ,
SE C U R I T Y , S O U R C E  a n d  T R A C E - K E Y  s t a t e m e n ts m a y -  he  used i n  this
S e c t i o n . D e s c r i p t i o n  a n d  s y n t a x  of these s ta t e m e n t s  a re  given
in  section 3.2.

The  A P P L I E S  st a t e m ~~n t  s pec i f ies  those  T IR L n a m e ~; to w h i c h t h e
MEM O pertains.

A P PL I E S  ( A P P )  
(list of names)

A MEMO cannot APPLY to another MEMO name.

A M E M O  s h o u ld  A P P L Y  to a t  least  t w o  n a m e s .  O t h e r w i s e , t h e
infcrm a tion could be presented in the DESCRIPTION statement for
the name.

3.20 The T)EF!NE Sect ion

The D E F I N E  sect ion is used to spec i ty  i n f o r m a t i o n  ab o u t  special
t y n e s  of  n i ne s  tha t do no t  have their own URL sections.

Th e  f o rm a t  of the DEFINF section is:

~) E F I N E  ( D E E )  
____ __

nam e—type;
( TI R L  n a m e s )

Wh e r~ t h e  n a m e — type  may be one of the following :

A T T R r B r r ’r! ( A T T R ) - d e fi ne s  a c h a rac t e r i s t i c  or mode of
the target system.

A T T RIBUTE-vALUE (A ’r TV)  — defines a particular value for an
associated ATTRIBUTE.
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“LASSI?ICATION (CLS) — can te associated with data
processes and processors.

‘(EYWOFD (F(EY) - can be related to names for
retrieval and analysis pur poses.

MAILBOX (BOX) - defines an address for a
P R O B L E M — D E F I N E R .

SECURITY (SEC) — defines security status for one or
more URL names.

SOURCE (SRI ) — defines a reference for additional
i n f o r m a t i o n  re la ted  to objects
being described.

swBSr ’T ING _ CRI ’ rEp IO~1 (SSCN) —

defines some data objects whose
value is used as the criterion for
segment ing  a SET of data.

S Y S T E M — P A R A M E T E R  ( S Y S P )  — defines an object w hose v3.lue
influences the size of particular
aspects of the  sys tem.

TRAC E—KEY (TKEY) - can be used to relate name s which
exist in different data—ba ses.

3.20.1 ~j s t em-5 truc ture  S tat e m e n t s  for the DEF ~~~E ~~~~~~

SUBSETTING-CRITERION names may be defined to apply to one or
mor e SETS via the STTBSFTTIN G—CRITER ION statement.

SURS!TTING-C~ ITEPI O N (SSCN ) 
____

(list of set names)

No othe r name type s in the DEFINE section may use this
s t a tem e n t .

3.20.2 Data—D~rivation Statements for the DEFINE Sectio n

The MA INTAINED sta tement specifies those PROCESSES that maintain
SUBS!TTING-CRfl’EPION for organization of a SET.

MA INTAINED (MNr D) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

( l is t  of process names)

Mainten ance of SIIBSETTING—CRITEPION involves placement of

L 

~NTITIE S, INPUT S and OUTPUT S in ptoper SETS according to the
v a l u e s  of t h e  S U B S E T T I N G — C R I T E R I O N  con ta ined  w i t h i n  t h e m .

No o ther  n a m e  t ypes in t h e  D E F I N E  section m a y  use th i s
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st a  t em e nt .

3 .2 0 . 3  e~ -Siie S t a t e me n t s  f o r  t he  D E F I N E  Sect i3n

S Y S T E M _ P A R A M E T E R S  a n d  A T T R I B U T E — V A L U E S  may be defined to have a
VAL UE or range of VALUES associated with them .

The VALU E stat~ iuent is used to define the numeric values a
SYSTEM— PARAMETE R nay have.

VALU E (VAL) ;
(integer value)

Only positive integer values may be s p e c i f ie l .  Dec im a l  n u m b e r s ,
negative numbers , etc., are not acceptable .

A r ange  of VA LU ES may also he specified .

V A L t J ~ S ( V A L )  T H R t J  
(minimum value) (maximum value)

A g a i n , the V A L U E S  m u s t  he n o s it i v e  i n t e g e r3 . The  m i n i m u m  v a l u e
must he less than the maximum value. POSIN~’ an -i N E G I N F  m a y  be
us~~d to represent  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 ,  r e spec t ive ly .

O n l y  one V A L U E  st a t e men t , of  e i t h e r  of the  f o r m s , m a y  b e  g ive n
to describe a p ar t i c ula r  S Y S T E M — P A R A M E T E R .

No othe r n a m e  types  in the Di~F I N E  section m a y  u se t h i s
s t a t e m e n t .

R .20.L4 9 f l ~~~~~~fl~ ~~~~~~

The R F S P O N S I B L E — P R O B L E M — D E F I N E P  s t a tem e n t  n a y  be used i n  th is
Section . Description and synta x for these statements are given
in section 3.2.

3.2C.5 ~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~ ~~~~~ion

The  SY N ONY M S , D ESCR I P T I O N , SEE—MEMO , K E Y W OR D S , A T T R I B U T E S,
A S S E R ~~, S E C U R I T Y , S O U R C E  a n d  T R A C E — K E Y  s t a t e m e n t s  m a y  be used in
t h i s  Section . Description and syntax of these statemen ts are
given in section 3.2.

— The APPLES statement may be used for MAILBOXES , SE:tJRITIES and
SOURCES to spec ify the UFL names that they appl y to.

A P P L I E S ( A P P )  —
(list of names)

Exceptions are tha t SECURITY may not ha ve SECUR~~ Y, and SOURCES
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may not have a SOURCE .

3 . 2 1  The DESIGNATE Section

The DESIGNA’~~ section Consists of one statement which specifies
t h a t  a given na me is to he made a SYNONYM of another name.

This facilitates the advantage of using short abbreviations when
referencin g a particular object .

T ) E S T GN A T E  ( D E S G )  A S A S Y N O N YM ( S Y N )
(a name)

A name can have any number of SYNONYMS , but a name can be a
SYNCNYM for only one other name.

No other statements are allowed in this section .

4. STR ATEGY IN U S I N G  !JRL -

URL is a very flexible and comprehensive language. Most
situations can he represented or expressed in URL in more than
one way; each of  which is syntactically correct. However , the
different representatives may imply different semantics which
may or may no t be what the analyst intended. This section
descr ibes  a n u mb e r  of  s i t u a t i o n s  in w h i c h  a l t e r n a t i v e  m e t h o d s  of
expression are possible and outlines the implications of
d i f f e r e n t  s t r a t egies.

4.1 ~~~~cif ~ . i~~g the ~~!stem ” ~~ undar 1

In URL , a U R A  data-base contains the de scription of one system.
Each system has a boundary and the system description may be
t h o u g h t  of as c o n s i s t i n g  of two parts:

— the specifica tion of what goes on inside the system.

- t h e  specification of wha t crosses the boundary.

Alternative strategies are possible in the order in whi ch these
parts are specified . One possibility is to delineate the
b o u n d a r y  f i r s t .  The sec ond is to describe the “interior” of the
system without identifying the boundary.

1) ~~~~i~xAii~i ~ii~ ~~~~~~~ ____

A firm boundary is obtained when INTERFA CES are defined and
their communication with the system is specified by naming
INPUTS and OUTPUTS . It is assumed here that INPUTS enter the
sys~~ m, and OUTPUTS leave the system , in some physical form
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contain ing data values . Th~ con straint in TIRL is that an INPUT
can only com e f rom an INTERFACE and OUTP9TS only go to an
INTERFACE. Inside the system , a n u m b e r  of PROC ESSES m a y  be
name s, each one of which uses da ta from the available sources -

IN P T J ~~S, E N T I T I E S  or SETS , or f rom un s p e c i f i e d  sources  - G R O U P S
a n d  E L E M E N T S , t o  d e r i v e  and  u p d a t e  d a t a .  A PROCESS may USE d a t a
f r o m a n y  of t he se  s o u r c e s  o r  D E R I V E D  f r om  a n y  P R O C E S S ;  a n d
s i m i l a r l y ,  data DERIVE!) by one PROCESS may  be U S E D  by a n y  n u m b e r
of other PROCES SES.

One henefit of this approach is that the problem statement can
he checked fo r  c o m p l e t e n e s s , e.g., tha t each I N PUT is ~E N E PA TE D
by some I N T E R F A C E  a n — I  R E C E I V E D  by a t  l eas t  one  P R O C E 3 S  a n d  t h a t
each OUTP UT i~ G F N E P A T E ’ D  b y som~ PROCESS and R E C E I V E D  b y  at
l eas t  one I N T E R F A C E ’ . A n o t h e r  b e n e f i t  is t h a t  t h e  de s c r i p t i o n  of
the INPUTS anrl OUTPUTS can be agree d ~o by the relevant
I NTE Ff’ACF.

A disadvantage of this a ppreach is that an INTERFACE is not a
P R OC E SS and an oh~ ect t h a t  is an IN P ~!T to t h - ~ sys t e m c an n o t  a l so
be an O UTPUT.

2) ~~~~~~~~~ ~~~ ~~~ ~~~~~~ ~~~~~~~~~~~~~~

In some cases, it m a y  be d e s i r a b l e  to d e l a y  s p e c i f y i n g  t h e
system boundary until the interior of the system has been
described.  This  c a n  be done  by  no t  i d e n t i f y i n ~ a ny  :NPrI TS and
-OUTPUTS , b u t  in s~~~ad , d e f i n i n g  t hose  P R O C E S S E S  t h a t  U SE and
OSP I VE data and de f i n i n g d a t a  in te r m s  of EN T I T I ES, SEr S, GROUPS
and ELEMENT S. What would be an INTERFACE in t h e  previous case,
now can be identifi ed as a P RO CE E S , and thererore , the ob ject in
the real world can use data from any source—derived dat a w h i c h
can ~~e used by any  o t h e r  P R O C E S S .

The a d v a n t a g e  of t h i s  approach  is th a i -  any  of t h e  o b j e c t s , e. g . ,
P R OC E RS , can b o t h  U S !  da ta  a n d  D E R I V E  d a t a  a n d  t h a t  a g i v e n
co l l ect ion  of d a t a  i l e n ti t i ed  as an E N T I T Y  can he  b o t h  USED by  a
P R O C E S S  and he D E R I V E D  by a P R O C E S S  (in a d d i t i o n  of cou rse to
b e i n g  U P D A T E D ) .

4 . 2  A~~~~~~~~~nt  of N a m e  T~~~as

U R L  requi res  t h a t  e a c h  nam e ( o bj ec t )  used in t h e  sys tem
desc r ip t ion  be of a c e r t ai n  t y p e . There a re  29 t y p e s  a va i l a b l e
of w h i c h  2~) a re  d e f i n e d  by t h e i r  own sections -and the other 9
are  d e f i n e d  by the ~ E~~IN F  sec t ion .

The a s s i g n m e n t  of a t y p e  t o  a n a m e  is c ruc i a l .  S t a t em en t s  t h a t
can he mal e ab out  an  objec t  a n d  i t s  relationship to oth er
objects are limited to those available in the object’ s section.
In some situations the choice of a type for a particula r object
is clear; in ot her situations there may he several legitimate
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choices . This sect ion discusses the situation in which there
are alternatives.

14 .2.1 INTERFA CES Versus PPOCESSES

In very general terms , a PR OCESS is an ohiect which is part of
the target system , and which operates on data values wh ich it
USES to DER IVE new data values. The PROCESS can also UPDATE
d a t a .  The data which is used by a PROCESS can come “from ” any
o t h e r  PROCES S , and the data which is DERIVED can be USED by any
o t h e r  P R O C F S S .

In contrast , an INTERFACE is a unit outside the boundary of the
t a r g e t  sys t em w h i c h can produce  da ta  for  the  t a rge t  sys tem
(~ ENFRATE an INP U T )  and/or rece ive  data  f rom the ta rge t  sys tem
(RECEIVE an OUTPUT)

An object, therefore , should be assigned an INTERFACE type name
only if it interacts with the target system , na m ely, that it
will either REC!IVF . or GENERATE data. Otherwise , the obj ec t
s h o u l d  be ass i q n el  t h e  name  t y p e  “P ROC E SS. ”

4 . 2 . 2  IN P U T S , ~~~~~~~ ~a~i ~~~~~~~
INPUTS , OTITPU”S and ENTITIES are types of objects which
“con tain ” or “carry ” sets or collection s of data values .
Concep tu a l l y ,  the name can represent both the “containe r ” or the
collect ion of d a t a  va lues  c o n t a i n ed  in tha t  con ta iner .
~u r t h e r m o r e , the  co n t a i n e r  can be regarded as physica l , tha t is ,
a card , a tane , a r ecord on a disc, etc., or it can he regarded
as a logica l cons4rnct which may or may not he physically
implemented in tha t form .

An object shou ld he designated as in INPUT if what is to be
specified is a container with data values coming into the target
system from outside , i.e., from an INTERFACE.

Another distinguish i ng characterist ic of INPUTS and OUT PUTS is
that when inter preted as “con ta iners” of data values they are
temporary as far as the target system is concerned. There may
be multiple instances of the particular INPUT coming in , but
once it is received by a PROCESS , the particula r instance
disappears .

Por e x a mp l e :

INPUT time—card

implies that ‘he system will receive objects of type INPUT which
are called time—card. The number of individual ‘time—cards ’
w h i c h  a r r i v e  is speci f ied  by the  ~stateaents  such as HAP PE NS .
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Similarly, an oblect should be designated an OUTPUT if it is a
“container ” of data values and if it is specified to leave the
t a rget  syst em.  Ag a in , t h e r e  may be mul tiple ins tances, each one
of whi ch h a s  to he G E N E R A T E D  a n d  each leaves the system . Once
in dividual instances of the OUTPUT have left the target system ,
t h e y  a r e  no t -  c o n s i d e r e d  p a r t  of , or accessible to , t h e  ta rget
system .

The reason s for distinguishin g INPUTS and OUTPUTS from ENTITIES
and  G R O U P S  is t h a t (1) eventually the physical medium on which
s-he y appear and their representation will have to be specified,
an d (2) the sou rce and destination can be related to INTE RFACES ,
and (3) time and volume can he specified tot INPUTS and OUTPUTS
hut not for GROUPS .

An ENTITY is a “container ” of data value; in this respect it is
equivalent to an IN PUT or DUTPTJT. However , it differs from
INPUTS and O UTT’rJTS in that it - is internal to the syste~ and i t
Dersists. Therefore , an individual instance of an ENTI TY must
he crea t ed , i.e., DEBI VFD .

A qa i n , t he  ENT ITY m a y he a “logical” collect ion of data values
or j t  may  be a “ p h y s i c a l ”  collection. When it is d e s i g n a t ed as
a p h y s i cal col l ec t ion , it will probably be implemented as a
logical record or physical record which is main tained by the
sys t em in some way .

T h e r e f o r e, a n  o b j e c t  wh ich  is a co l lec t ion  of d a t a  va lu es t h a t
is i n te rna l  to the t a rg e t  sys tem and pe rsists i n t h e  sys t em ,
s h ou l d  be d e s i g n a t e d  a n  E N T I T Y  r a t h e r  t h a n  as an I N P U T  or
OU T PTIT .

14.2 .3 ~~~~ ~~~~~~~~~~ ~~~~
An ENTITY is a logical collection of data values. Data values
are particular instances of ELEMENTS or GROUPS. The data values
included in the collection are specified by the CONSIST S of
s t a t e m e n t .  A (~ROUP is also spec i f i ed  as C O N S I S T I N G  of a number
of GROUPS and/o r data ELEME NTS.

The ma jor distinction between ENTITIES and GROUPS lies in that
E N T I T Y  is a c o n t a i n e r  of va l ue s of the E L E M E N T S  of wh ic h it
CONSIS1’S. A GROUP , on the other hand , is merely a notational
convenience for naming a set- of data of which it CONSISTS .
Wh en e v er  t he  a n a ly s t  f i n d s  t h a t  a number of data ELEMENTS appea r
in a number of si’-uations together , he can simplify his writin;
t i m~ and analys is time by defining the collection as a GROUP .

Other differences between ENTITIES and GROUPS are the following .

1) GR OUPS can be CON T A I N E D  in  ENTITIES , INPUT S and OUTPUTS,
h ut  ENTITI ES c a n n o t .
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2) ENTITIES (and INPUTS and OUTPUTS) can be CONTAINED in SETS ,
bu t GROUPS cannot.

3) ENTIT !F S  can  CONSIST of GROUPS but not of other ENTITIES.
GPOUPS can CONSIST of other GROUPS , but, of course , not of
ENTITIES.

14) GRO U PS can he used as SUBSETTING—CRITERIA of SETS and to
IDENTIFY ENTITIES , but ENTITIES cannot. ENTITIES can be
RELAT ED via RELATION statements and have ASSOCIATE D da ta
consisting of GROUPS.

5) As far as PPOCFSSES are concerned , the same statements that
can he made about ENTITIES can also be wade about  GR OUPS ,
though when the ENTITY is used in a statement, the
appropriate statement about the ELEMENTS or GROUPS
CO N T A I N E D  in the ENTITY must also he made (See Table 4.1).

~~~) 
Both ENTITIES and GROUPS can have SYSTEM—PARAMETER S
associated with the CONSISTS statement. In addition , the
ENTITY can have a CARDINALI TY and VOLATILITY statement
whi l e  a GR OUP canno t .

The problem -def iner should spec i fy  an object  to be an E N T I T Y
when  he wishes  to r e f e r  a n u m b e r  of ELEMENTS as a un i t .

14.3 i~~~i~.n 2! iQi~~~~ ki ~~~~~

All relationsh ios in IJ EL are prec isely defined by statements.
Ta many cases, only one sta tement will be legitimate. In some
cases, however , t h e r e  m a y  be a choice. These s i tua t ions are
outlined in this section .

14.3.1 ~~~~~~~~~~~~~~~ !~~~ a~ U~~~SLUP PA TES ~~~~g~ y.~ S

1) RECEIVES/GENER A TES can only refer to INPUTS/OUTPUT S
whereas , USES/UPDATES/DERIVES can only refer to “data.”

2) US E S i m p l i e s  t h a t  the d a t a  va lue  of w h a t  is being U SED mus t
be available.

UPDATES impl ies  t ha t  t h e  data value must  be C O N T A I N E D  in an
ENTITY . D E R I V E S  imp l i e s  a va lue  is compu ted .

3) Wh en I N P U T S a r e  USED , O U T P U T S  are D E R I V E D ,

SETS a r e  U SE D , UPDATED or D E R I V E D ,

ENT I TI E S  a r e  TT SF D , U P D A T E D  or D E R I V E D

th i s  imp l i e s  t h a t  the da ta  values in these “con ta ine r s ” of
da ta  va lues  a re  being r e f e r r ed  to.
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14) When ROTIPS are USED , UPDATEt or DERIVET) at least one
e l e m e n t  in t h e  G R O U P  is r e f e r r e d  to .

~~~) The allowable syntax for which statements can affect which
ob jects is shown in Table 2.14.2. The meaning of the
st atem ents  is s h ow n  in T a b l e  2 . 4 .3 .

~~. A C H I E V I N G  GOOD DOCUMENTATION

T)ocumentation of the target system , of 1 ts interfaces with the
organization and its environment , and of the system development
pro ject is used for different purposes. Figure 5.1 outline s
some characteristics of present manual documentation and some
de s i r a b l e  c h a rac t e r i st i c s  t h a t  ar e  a c h i e v a b l e  w i t h
compu ter—aided documentation.

To ach ieve  t h e  p o t e n t i a l  b e n e f i t s  of c o m p u t e r — a i d ~~i
documentation requires:

- a formal language which permits relationships to be precisely
d e f i n e d .

— a com pute r p r ogr a m which  p r o v i d e s  a m e t h o d  fo r  en forc in g
correct use of the formal language.

- good p rocedures  t~~~ he followed by the analyst .

The last of these is important since no matter how good the
language and the computer software , the benefit-s will never be
att ained unless the tool s are used properly.

In Section 5.1 t h e  c h a r a c t e r i s t i c s  of good d o c um e n t a t i o n  are
des c r ibed  a n d  m e t h o d s a re  sugges ted  by which  t h e  a n a l y s t  can
achieve them using T1 RL /UPA. Sect ion 5.2 summarizes the checks
for preciseness and consistency which are performed by the
Analyzer. Checks which the analyst can perform using the
outcu ts available from the Analyzer are described in Section
5.3.

~~ 1 Characteristics of Good Documentation

U s u a l l y ,  t -he  a n a ly s t is responsible  for p r o d u c i n g  d o c u m e n t at i o n .
This section outlines some major attributes of good
documen tation and indicates how an analyst may use TIRL/URA to
achieve them.

5.1.1 
~~~~~~~~~~~~~~~~~

T)ocumentation wi ’ih this characteris tic is in an easy—tD—rea d
f o r m a t  and is pres~~r t ed  at a gene ra l e n o u g h  level  so t h a t
p er s o n s , no mat ter w h a t  t h e i r  b a c k g r o u n d , should  be abl e to rea d
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and comprehend the material within.

Reports  can be genera ted  fr om the  proble. s ta tement  in several
common formats, e.g., f low d ia gram s, ma trices and at different
levels of detail. For example , i t is of ten desira b le to
initially present high level objects and have subsequen t reports
present more and more detail about these objects until
everything is described in terms of their lowest level
con stituents. The analyst can choose the ordering and content
of the reports.

Present Desirable Characteristics
M a n u a l  of Computer—Aided
Documentation Documentation

H a r d  to Under s t and  Unders t andable
Ambiguous Precise
Inconsis ten t Consis ten t
Incompl ete Complete
Incor rec t  Correc t
D i f f i c u l t  to  A n a l y t e  C o m p u t e r — A i d e d  A nalysis

and Evaluate and Evaluation
H a r d  to M o d i f y  C om p u t e r — A i d e d  U pda t ing

Figure 5.1 Characteristics of Documentation

5. 1.2 P recisenes s

Documen ta t i on  w i t h  t h i s  q u a l i t y  Must  have a l l  re levant
terminology explicit ly defined so that information presented
cannot be misin terpreted .

A computer interpreted language must ha ve an accurate].y defines
syn tax. ~he reserved words in the syntax of tJR L are used to
describe different objects and the relationships between the
objects. Definitions of all reserved words allowed in the
syntax are fixed so that all relationships presented in the
documen tation (TIRA reports) are exactly the same as those
initially specified by the analyst (i.e., there can only be one
interpretation of the information)

5. 1 • 3 ~~~~~~~~

Documen tation which is “consistent” pre sen ts all the ma teria l  in
pro per context and does not have statements tha t are
con flicting, contra d ictory or inconsistent.

The context in wh ich  a p a r t i c u l a r  objec t is to be used is
defined by the user via URL statements which will be stated in
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the flEA dat a base. Any attempts to use the previously defined
obj€ct in a conflicting context will result in an error
diagnos tic. Theref ore, use of URA maintains consistenc y
t h r o u g h o u t  the  docu m e n t a t i o n .

5.1 • 14

Th be “complete ,” document ation must present the mater ial in
suffici ent detail so that no reference to outside sources is
needed for a thorough understanding of the subject matt er .

~‘very n ecessary piece of in formation must be available and no
relationship must he left dangling.

~TRL allows a number of relationships an~ ob jects to be defined
to describe an Information Processing S ystem . T h e  U R L
sta tements offered provide a thorough outline of what shoul d be
incorporated into the documentation of an IPS. The statements
in DEL facilitate the enforcement of completeness.

5.1.~ ~~~~~~~~~~
To be “correct,” the analyst must insure that all relationships
soecified in the d~ cumentat ion are valid , an d that all
i n f o r m a t i o n  recorded is t r u e .

The syntax rules enforce d by URA insures that all relationships
in the documentation are valid. Though it is imposs ib l e to know
wh ether the information recorded is true or not , m a n y  of the
reports available zan  present the information in a format easy
for the analyst to check for errors (e.g., misspel l ings,
incorrect narrative desc riptions , etc .)

5. 1 .6 ~~~~~~~~~~~~~~

T)ocumen tation which is analyzable must be organized in such a
way that any in formation not explicitly stated in it must be
easily derived through some procedure.

Since all U P . L  statements are stored in a data—base , all data is
easily accessed and can be presented in the form of a URA
report. In addition , any new developments in analyzing the
informa tion (e.g., Cost/Benefit Analysi s, etc.) can be
incorporat ed into the existing ~J R A  package.

5.1.7 Ease of Modification

flocumentation which is easy to modify m ust have sufficient
indexin~i facilifies so that all occurrences of a given item in
the documen tation ma y be referenced if and w hen a chang e to the
item is required .
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Because the information used in der iving UBA reports is
contained withi n the URA data—base , any modifications to the
data— base will be reflected in reports produced after the
change. URA offers several comma nds to modify the data—base.
Any reports generated after the modific ations will be
up— to—date.

S • 2 Checks Carr ied Qut  ~~ the Anal yzer

For the most part , the characteristics of good document ation can
be realized whe n the documentation is generated by
computer—aided means . Preciseness, consis tency , an d corr ectness
are all checked by the Analyzer as new information is added to
the data—base or data is modified in it.

URA can produce several hundred diagnostic and error messages.
Each is identified by a num ber. The complete list is given in
the “User R equirements Analyzer User ’s Manu al” in numer ical
order to facilitate correction . Here the error messages are
analyzed in terms of how they contribute to good documentation.

5.2.1 Checks Related to Preciseness

A considerable portion of the error detection facilities in the
Analyzer are used to check the “p reciseness” of new URL
statements being added to the data—ba se. (This is done each
time IP—U’RL is initiated.) The Analyzer must check that the
syntax is correct and that the user—defined names given in the
ne w statemen ts are consis ten t wi th names alread y in the 

-

dat a—ba se. If either of these conditions fail, an erro r
diagnostic must be generated by the Ana lyzer to inform the user
that the information to be stored in the data—base was ambiguous
or inconsistent wit h the information already in the data—ba se.
No ambiguous  or inconsis tent  i n f o r m a t i o n  is stored in t h e
dat  a—base.

a) Syntax Errors

Breaking any of the syntax rules of DEL will cause the
A n a l y z e r  to  gen e r a t e  one or mo re error diagnostics .
Typica l syntax errors are:

— use of illegal characters.

— misspelling of UR A reserved words.

— omission of semi—colon to terminate line.

Table 5.1 presents  a complete  list of d iagnos t i cs  produced
when a syntax error is encountered .

b) Incorrect Use of Names
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It is very importatit that once a name is defined and has an
associa te~1 name type along with it (e.g., PROCESS or SET),
t he  n a m e  can  o n l y  he used in the context in which it was
def ined .  Ther ~~fo r e, a na me de f ined  to be a PROCES S cannot
also be used t o  d e f i ne  a GROUP of data . Likewise, onl y
those r e l a t i o n s h i p s  spec i f i ed  by t h e  “User  R e q u i r e m e n t s
L a n g u a g e , La n g u a g e  Refe rence  M a n u a l ”  can be used to  relate
to objects. For example , a USES r e l a t i o n s h i p  betwee n two
PROCESS names is not allowed and any attempt to specify
this would cause the Analyzer to generate the diagnostic :

MUST BE ELEMENT , GROUP , INPUT , ENTITY OR SET

Table 5.2 presents a complete list of t h e  e r rors  t h a t  can
be encountered when incorrectly using names.

5.2.2 Checks  Associated with Consistencl

As EJRL statements are being added to the data—base, the A nalyzer
also checks tha t the new relationships being specified are
consistent with the information already in the data—base. In
the previous section , the Analyzer was shown  to check t h a t  once
a n a m e  was def ined to  be a g iven  name t ype , i t  could not  be use d
in a con f l i c t i ng  con t ex t  ( i . e. ,  as a d i f f e r e n t  name type) . The
Analyzer must a lso check that the relationships specified for a
given name do not conflict. For exampl e, if an ENTITY was
defined to have a CABDINAL ITY of 100, it would he illog ical to
also say that its CAR DINAL ITY is 50. The Analyzer will detect
these types of inconsisten;ies. The Consistency Error Messages
are listed in Table 5.3. Table 5.4 presents the variou s
inconsisten cies detected by the Analyze r according to name type
and relationships w ithin the system description .
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Error
D a qflostj~

2 NL E X N A M E  TOO LONG
3 NL EX ‘E OF ’  NOT FOUND BEFORE END—OF-FILE
U INDBS ERROR OPENING DATA BASE FOR —

5 NLEX E N D — O ? — D I L E  IN MIDDLE OF COMMENT
7 SCAN ILLEGAL CHARACTER — IGNORED
10 REDUCE NO APPLICA BL E PRODUCTION — SYNTAX ERRO R — START

SKIPPING
11 STACK ILLEGAL SYMBOL PAIR — SYNTAX ERROR — S T ART

SKIPPING
16 COMENT END—OF— FIL E IN COMMENT ENTRY
90 RW L I ST SSCN IS ON LY LEGAL TYPE IN DEFINE SECTION WHIC H

CAN B! MAINTAINED
114 VLIST ONLY SINGLE VALUE OR RANGE ALLOWED — IGNORED
116 OTHERS VALUES ONL Y LEGAL POP ELEMENT, SYSPAR ,

OP ATTRIB~;TE—VALnE
11 9 CLRCA PEJNCH NOT ALLOWED IN THIS IMPLEMENTATION
231 PLIST NAME NOT PART OF HEADER
22~ PWLIST CANNOT HAVE KEYWORD FOR KEYWORD
228 RWLIST CANNOT HAVE SECURITY FOR SECURITY
229 RWLIST CA NNOT HAVE SOURCE FOR SOURCE
231 RWLIST SYNONYMS ONLY APPLIED TO FIRST NAME
232 APPLES APPLIES STATEMENT ILLEGAL WITH THIS NA ME TYPE
2~~6 ILLST ILLEGAL STATEMENT IN THIS SECTION

Table 5.1
URL Syn tax Error Messages
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Error

2S HEA T) I N V A L I D  H E A D E R  S T A T E M E N T  - S T A T E M ENT S

WILL BE I G N O R E D
S i B WL I S~ MUST B! SURSETTING—CRITERION NAME

101 N L I S T 2  N A M E  A L R E A D Y  U S E D  IN D I F F E R E N T  CONTEX T
102 N L I ST2  N A M E  A L R E A D Y  USED IN D I F F E R E N T  CONTEXT
h R  CLR CA FILE= NOT ALLCWED IN THIS IMPLEMENTATION
202 N LIST N A P E P R E V I O U S L Y  USED D I F F E R E N T L Y  — IGNO R ED
204 D F F N  N A M E  A L R E A D Y  USED IN D I F F E R E N T  CONTEX T
207 SETSYN CANNOT BE MADE SYNONYM — D I F F E R E N T  TYPES
209 CHK CON STACK OVERFLOW WHILE WALKING CONSISTS STRUCTUR E
210 PRTNUN NO NAMES IN DATA BASE
211 OT~i ERS N A N !  MUST BE E N T I T Y  NA M E
216 OTHERS NA ME MUST BE ENTITY NAME BEFORE VIA
217 OTHER S N A M E  MUST BE RELA T ION AF T ER VIA
219 CLS!CA FILE NOT ALLOWED IN THtS IMPLEMENTATION
234 OPTRW NAM E ALREADY USED IN DIFFERENT CONTEXT
235 OPTION N A M E  A L R E A D Y  USED IN D I F F E R E N T  CONTEXT
236 OPTION N A M E  LI ST TOO LON G — REST I G N O R E D
240 APPLES KEYWORD CANNOT APPLY TO KEYWORD
241 APPLES MAILBOX CAN CNLY AP PLY TO PD
246 APPLES SECURITY CANNOT APPLY TO SECURITY
247 APPLE S SOURC E CA N NOT A P P L Y  TO SO U RCE
24R APPLES M E M O CANNOT A P P L Y  TO M E M O
257 FORNSL N A M E  NOT I N  D A T A  BASE —

2~ 7 ILL ST N O C U R R E N T  SECTI ON

Table 5.2
TJR L N3~~e Error Messages
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Error

~jaq~os~j~
22 R W L I S 2  S A M E  A T T R I B U T E  A l R E A D Y  GIVEN W I T H  D I F F E R E N T

ATTRIBUT E V A L U E
43 OTHERS CA R DINALITY ALREADY GIVEN AS SYSPA R
44 OTHERS CAPDINALITY ALREADY GIVEN AS DIFFERENT VALUE
60 APPLES SECOND NAILBCX FOR PD ILLEGAL
61 PVLIS T A L R E A D Y  P A R T  OF SOMETHING ELSE
62 RWLIST SECOND PD FOR THIS NAME ILLEGA L
63 RWLIST A L R E A D Y  P A R T  OF SOMETHING ELSE
115 VLIST MIN NOT LESS THA N MAX — IGNORE D
117 OTHERS DIFFERENT VALUES ALREADY GIVEN
205 SETSYN ALREADY SYNONYM FOR SOMETHING ELSE
212 OTHERS RELATION ALREADY EXISTS BETWEE N TWO OTHER

ENTITIES
213 OTHERS CAN HAVE ONLY ONE CARDINALITY
214 OTHERS CONNECTIVITY ALREADY GIVEN FOR THIS RELATION
215 RWLIS2 ALREADY CONTAINS WITH DIFFEREN T SYSTEM

P A R A M E T E R
2 1R O T H E R S  RELATION A L R E A D Y  EXIST S B E T W E E N  D I F F E R E N T

ENTITY
265 PWLIST CONNECTIO N ALREADY EXIST WITH DIFFEREN T VALUE

O R N AN!

Table  5.3
URL Consistency Error Messages
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CONSISTENCY ERRORS

System Syste m Data Data
Flow Structure Structure Der ivation

RV E 61,63

INPUT 61,63

OUT PUT 61,63

ENT ITY 212 ,218

R E L A T I O N  212 ,218

PR OCE SS 61 , 63

O T H E F  205 205 205 .0 , 205

Sys tem System System Projec t
Size Dy naltics Propert ies Management

RW E 62

I N P U T  215 62

OUT PUT 215 62

SF~ 43,44 62
213 , 215

E N T I T Y  4 3,4 4  62
213, 214

R E L A T I O N  43,44  62
213, 214

GR O U P  215 62

ELEMENT 117,115 62 
—

P R O C F S S  62

I N T E R V ~~L 215 62

SYSTFTM 265,115 62
P A R  A M E T E R

EVPNT 62

CONDITION 62

CO N D I T I O N  62
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OTHER 205 205 22,205 60 ,62 ,205

TABLE 5.4
CONSISTENCY ERRORS
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5.3 Consistency and Completene~~ Checks Carried Out ~~ the Analyst

At some point in time in the development of the problem statement, theAnalyst may want to check its state of consistency and/or completeness.The Analyst can perform these checks by inspection of various reportsavailable from the Analyzer. This technique is possible because allinformation specified in the data—base can be presented via one or morereports . Since the Analyzer has checked all inputs to the data—base forsyntax and consistency errors, the problem statement presented is alwaysin a correct state. It is the role of the Analyst to determine whether . -it is totally “consistent ” or “complete ” .

Tables 5.5a and 5.5b presents a summary of all consistency and completenesschecks to be carried out by the Analyst.

Tables 5.6a and 5.6b presents a summary of the benefits of particular URAreports in identifying incompleteness and inconsistencies In the problemstatement.
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I) SYSTEM FLOW
a) All I!ITFPFACES should GENERATE some INPUT , R E C E I V E

some OUT PUT , or he RESPONSIBLE for some SET.
h) A l l  I N P U T S  shoul d be G E N E R A T E D  b y at least on e

T N T E R F A C E .
C) ~ll INPuTS should be RECEIVED by at least on e

PROC ESS.
All OUTPUTS should be GENERATED by at least one
PROC ESS.

e) All OUTPUTS should be RECEIVED by at least one
INTt’RFACE.

II) SY5”EN S 1’RU CTU FE
a)  All .  PP O :ESSE S wi t h o u t  S U B P A R T S  s ho u l d  h a v e

P R O C E D U R E S .
SETS with SUBSET S should have SUBSETTING—CRITERIA .

C) A l l  INP UTS w i t h o u t  S U B P A R T S  s h o u l d  be broken dow n v ia
the  CONSISTS  st3 t em e n t .

d) Al l  O U T P U T S  w i t h o u t  SUBPARTS should  be broke n down
via  the  CONSISTS statement .

I I I )  D A T A  S T P T J C T UF E
a) Al l  E LE~ FNTS should lable from an INPUT or

from i ENTITY , or DEP J. y some PROCESS.
h) All SFTS should CONSIST INPUTS, OUTPUTS or

E MTI TI~ 5.
C) All E N T I T I E S  shou ld  be broke n down via  t h e  ONS I STS

s t at ~~me n t .
d) All INPUTS should be broken down via the CON SISTS

sta ’eaen t if there are no SUBPART S.
e) All OIJTPT’TS should be broken dow n via the CONSISTS

statem ent if there are no SUBPARTS.
f) All RELATION S should have a BETWEEN statement.
g) All ‘P OUPS should be composed of ELEMENTS.

Table 5.5a
Summary of ompletene ss Checks to be made by Analyst
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IV)  D ATA D E R I V A T I O N
a) All  E L E M E N T S shou ld  he U SED , U P D A T ED and/o r  DE R I V E D

by at least one PROCESS.
b) Al l  PKOCFSSES should acquire informa tion by

R E C E I V I N G , USING or UPDATING .
C) Al l  P R OCE SSES s h o u l d  produce i n f o r m a t i o n  by

G E N E R A T I N G , D E R I V I N G, or UPD ATIN G.
All SETS should he USED , UPDATED or DERIVED by at
least one PROCESS.

e) All SETS should have a DERIVATION sta tement.
f) A l l  E N T I T I E S  s h o u l d  be USED , U P D A T E D  or D E R I V E D .
q) All ELF.MFNTS within an INPUT should be USED.
h) All EL9’!ENTS within an OUTPUT should be DERIVED.
i) All ELEMENT S within an ENTITY should be USED , UPDATED

or ~)EPIVFD .1)  Al]. R E L A T I O N S  should be MAINTAINED by at lea st one
PROCESS .
Al ]. RELATIONS should have a DERIVATION statement .

V) SYSTEM SIZE A N D  V O L U M E
a) All EVENT S should have a HAPPEN S statement.
b) Al l PR OCESSES should have a HAPPENS statement.
C) All SETS should have a CARDINALITY statement .
d) A l l  SETS should  h a v e  a V O L A T I L I T Y — S E T  s t a t em e n t .
e) All SETS should have a VOLATILITY—M EMBER statement .
f) All ENTITIES should have a CARDINALITY statement.
q) All ENTITIES should have a HAPPEN S statement .
h) All INPUTS should have a HAPPENS statement.
i) All OUTPUTS should have a h A P P E N S statement.
1) All RELATIONS should have a CARDINALITY statement.
k) All RELATI ONS should have a CONNECTI VITY statement .

VI) SYSTEM D Y N A M I CS
a) Each EV?NT should be associa ted with at least one

CONDITION or PROCESS.
h) Each CONDITION should be associated with at least one

EVEN T or PROCESS.
C) Each CONDITION should have a TRUE WHILE or FALSE

WHILE statement .

V II)  SYST EM P R O P E R T I E S
a) Al l  KE YW OR D S , ATTRIBUTES , S O U R CES , SECURITIE S and

TRAC E — K E Y S  s h o u ld  A P P L Y  to some o ther  U R L  na mes.

VIII) PROJECT MANA GEMENT
a) All PROBLEM—DEFINERS should have a MA ILBOX .
h) All PROBLEM—DEFINERS should be RESPONSIBLE for the

descript i on of a t  least one URL oblects.

Table 5.5a (continued)
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Analyzer Commands Completeness Checks

A T T R I B U T E  I N ~~OR M A T T O N  R E P O R T  V i la
CONSISTS C O M P A R I S O N  M A T R I X  Il ic, h I d , Ille , I l I g
C O N T E N T S  R E P OR T Il ic, Itld , t ile , l u g
D A T A  PROCE SS R EP OR T Ic, Id; IVa , I V b , IVc , I V d , lYe
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  la— le ; I r a — l id ;  I I I a — I II g ;

IVa— IVf,
I Vi , I VJ ;  V a — V k ; V I a — V I c ;  V i l ib

FREQUENCY REPORT Va, Vb, Vh , Vi
N A M E  GFN Villa , Vilib
PICT!YPE Ia, Ib , Ic, Id , le; IIb , IIC ,

lId
PR OCE SS INP UT/OU TP U T IVb , IVc
P U N CH ED COM M ENT E N T R I E S  IVe , IVj, Vd , ye , Vg

Table  5.5b
URA Pepor~ s that may be used to Visually Check

for Completeness of the Problem Statement
(See Table 5.5a)
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Table 5.6a
URA Repor t  Comple teness  Checks

CONSIS T S COM P A RISON — All I N P U T S, OUTP UTS, ENTITIES and GROUPS
N A~ RIX are broken down to ELEME NTS at the lowes t

level.
— All necessary ELEMENTS are defin ed in the

data structure for a particular INPU T,
OUTPUT or ENTITY .

CON SISTS MATRIX — All GROUPS and ELEMENTS belong to higher
level data structures.

— Al]. SETS broken into INPUTS , or OUTPUTS
or ENTITIES’

CONTENTS REPORT — All INPUTS , OUTPUT S, EN TITIES and GROUPS
are broken down to ELEMENTS at the lowest
level.

— All  SETS b roken  i n to  I N P U T S , or OUTPUTS
ENTITIE S

DATA PROCESS REPORT — All INPUTS RECEIVED by some PRoCESS’
— All INPUTS USED by some PROCESS’
— All OUTPUTS GENERATED by some PROCESS’
— All  OUTPUTS D E R I V E D  by some PRoCESS’
— A l l  E N T I T I E S  and SETS D E R I V E D  by som e

PROCESS’
— A ’i E N T I T I E S  and SET S D E R I V E D  and USED by

some PRO CFSS’
— All ENTITIES and SETS arp UPDATE D and

USED by some PROCESS’
— All GROUPS and ELEMENTS are DERIVED or

UPDATED or USED by so’e PR OCESS’
— All PROCESSES USE iata and DERIVE or

UPDA TE data’
— All PROCESSES which ~E R T V E data also USE

data ’
— All  PR OCE SSES w h i ch U P D A T E  da ta also USE

data ’
— All PROCESSES interact with data in some

way’

) I C T I O N A P Y  R EPORT — All  n a m e s  shou ld  have  a n a r r a t i ve
D E S C R I P T I O N  and
PE SP ON SIB! E— P R O B L E M - D E F I N E R

I D E N T I F I E R  I N F O P —  — D e t e r m i n e s  which  ENTITIES  h a v e  a n d
N A T I O N  R E P O R T  do no t  have IDENTIFIERS

?O9NA”I’ED PROBLEM — The desc r ip t ion  of each n a m e  can be
S T A T E M E N T  checked  a g a i n s t  all  po ssible sta te ments

for tha t name.

I Computer—aided analysis
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F R E Q U E N C Y  R E P O R T  — A l l  I N P U T S , OUP TP FJT S , P R O C E S S E S  a n d
TV E N T S  s h o u l d  have  a H A P P E N S  5ta t em en t

K U IC  I N D E ~

N A N ?  r , E N  — A l l  n a m e s  of a p a r t i c u l a r  t y p e  (e.  g . ,
P R O C E S S )  have  been d e f i n e d  f o r  ~
p a r t i c u l a r  p r o b l e m  s t a t e m e n t

N A M E  LIST — N a m e s  w h i c h  h a v e  s y n o n y m s  in the  rea l
worl d shou ld  h a v e  t h e m  in t h e  prob lem
statement

P I C T U R E  [ g i v e n  in Table 2 . lb l
— All names should be involved in structur e

and /or informa ti on flow of the problem
stat ement1

ATTRIBUTE R E P O R T  — All ATTRIBUTES have VALUES
— All names have appropriate

A TTRIBUTES/ATTRIBUT E VALUES assigned to
t hem

PROCESS INPUT/ — All  PROCESS i n t e r ac t  w i t h  d a t a
OUT PUT in some m a n n e r

— All PROCESS E S U S E  or RECEIVE information ’
— All  P R O C E S S E S  G E N E R A T E , D E R I V E  or  UPDATE

i n f o  rma t ion l
— Al l  P R O C E S S E S  h a v e  D E S C R I P T I O N  a n d

PROCEDURE statements

Ta b le 5~ 6a
(Continued)
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Table 5.6b
URA Report Consistency Checks

CONSISTS COM PARISON — Similarities in data structures of INPUTS
MATRIX — OUTPUTS and ENTITIES can be rationa1ize~1

for a particular problem statement .

C O N 6 I SI T S  M A T R I X  — Determines whether or not the use of the
CONSISTS sta tement in descr ib ing
structure is consistent.

CON T E N T S  R E P OP~ — Dete rmines whther or not the use of the *
CONSISTS stateme nt in describing
structures is consistent .

T)ATA PROCESS REPORT — Determines whether or not the use of
RECEIVES and GENERAT ES statement s in
describing the system f low aspec t of the
system is consistent.

— Determines w hether or not the use of
USES , UPDATES and DERIVES statem en t in
describing the data derivation aspect of
the system is consistent .

DICTIONARY REPORT — Synonyms and descriptions shouli apply to
each nam e accura tely

IDENTIFIER INFOR— — Determines whether or not the
NATION REPORT use of IDENTIFIERS is consistent through

the prohlem statement.

FORMATTED PROBLEM — Determine whether the complete
S’IATENENT PSL description is accurate for a

particular name (e.g., check tha t the
DESCRIPTION matches what is give n by
other PSI statements)

PPECUFNCY REPORT — Determines whether or not the manner in
which frequencies (HAPPENS statement) are
assigned is consistent.

KWTC INDEX — Determines whether or not conv~~ tions
used in assigning names is consisten t

NAM E GEN — Determines whether or not naming is
consistent

— Determines whether or not name types have
been assigned correctly.

NAME LIST — Determines whether or not naming is
cons is tent

— Determines whether or not name types have
been assigned correctly

— Determines whether or not SYNONYMS have
been assigned correctly
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PICTURE — Determines whether or not the na me the
PICTURE is generated for relates to the
structure and information flow aspects of
the problem statement correctly

A T T R I B UTE P~~~ORT — Determine whether or not the con ve ntions
of ass ign ing  ATTR IBUT ES is cons i t ient

PROCESS INP!JT/ — Determine whether or not the
OUTPUT — manner in which PROCESSES are described

is consistent

Table 5.~~~(co~ ’t)
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Index

computer 14 , 19, 20 , 314 , 35 , 36 , 113 , 163 , 176 , 177
data—base 4, c, ii , 23 , 34 , 35 , 3 . ,  37 , 38, 62 , 63 , 68, 85, 116 ,

121, 121*, 12~ , 131, 143 , 171 , 178 , 179 , 180 , 186
func tion 18 , 87 , 97, 154 , 155 , 156, 157
langua ge 4, 5, 36, 37 , 58 , 59 , 115 , 125 , 171 , 176, 177
sys tems  1, 5, 14 , 29 , 60 , 68, 78, 114 , 122
A PPLI E S  25, 26 , 27 , 28, 32, 115 , 116, 119 , 122, 123 , 168, 170 ,

181
A S S E R T  25, 26, 32, 115, 117 , 120, 128, 129, 132 , 136 , 139 , 142,

147, 149, 153 , 159, 150 , 162 , 163, 164 , 165, 166, 167, 168,
170

AS SOCIATED 25, 26, 27 , 31, 80, 81 , 82, 84 , 151, 175
ASS O CIAT E D— D AT A 25 , 26 , 27 , 31 , 8C , 81, 148 , 149 , 151
ATTRIBUTE 13 , 15, 21 , 22 , 25 , 26 , 28, 32, 38, 77 , 114, 115, 116,

117 , 119, 120, 121, 126, 128, 132 , 136 , 139 , 142 , 147, 1149 ,
153 , 159 , 160 , 162 , 163 , 1611, 165 , 166 , 167 , 168 , 170 , 183 ,
188 , 189 , 191 , 193

ATTRIBUTE—VALUE 13, 15 , 21, 22 , 32 , 38 , 114 , 115 , 116 , 119, 126 ,
128 , 168 , 181

B E COMES 109 , 110 , 1~~8, 162
BECCMING 10I4, 105, 108, 161
RET WEI’N 25, 26, 80, 81 , 82, 83 , 84 , 147 , 149 , 151 , 183, 187
C o m m a n d  47 . 54 , 120 , 121 , 125
C A R D I N A L I T Y  25 , 26 , 27 , 31 , 85 , 99 , 103 , 104 , 142 , 146, 1149 ,

175 , 180, 183, 188
(~A U SF D  25 , 26 , 27 , 31 , 104 , 1C6 , 108 , 109 , 162
CA U S ~~S 25, 26 , 27 , 31 , 104 , 105 , 108 , 135 , 161 , 162
CLAScIFICATION 13, 15, 21 , 22 , 25, 27, 31, 32 , 38, 71, 88, 96 ,

126 , 135 , 138 , 114 1, 1~42 , 11* 6 , 153 , 168
CONDI T ION 13 , 15 , 19 , 31 , 33 , 38 , 104 , 105 , 106 , 108 , 109 , 110 ,

126, 135, 157, 158, 160 , 161 , 162, 163 , 1814, 188
CON N E C T I V T T Y  25 , 26 , 27 , 31, 83, 814, 99 , 100 , 103 , 148, 1149,

183, 188
CONSISTS 2~~, 26 , 27 , 31, 71, 80, 81, 82 , 83, 85, 86 , 87 , 99,

100, 103, 1314 , 137 , 139 , 140 , 144 , 151 , 160 , 1714, 175, 182 ,
187 , 189, 190 , 192

CO N S U M E D  25 , 26 , 27 , 32 , 111 , 112 , 1114 , 165
CON SUMES 25 , 26 , 27 , 32, 111 , 112 , 113, 114 , 164
CON~’AI1~ED 25 , 26 , 27 , 31 , 71 , 80 , 31 , 82 , 84 , 86 , 87 . 94 , 98 ,

99 , 100 , 133 , 137 , 139 , 148 , 150 , 174 , 175
CONTENTS 86 , 87 , 189 , 190 , 192
D E F I N ~ 38 , 126 , 168 , 169 , 170 , 172 , 181
DE L ETE —P SL 59
D E R T V A TI ON 15, 25 , 30, 31 , 88 , 96 , 97 , 145 , 1148 , 114 9 , 188
D E R I V E  40 , 88 , 439 , 91 , 93 , 1314 , 1.14 0 , 144 , 151 , 152 , 155 , 172 ,

173 , 190 , 191
PE~~IVED 25 , 26 , 27 , 31 , 88 , 89 , 92 , 96 , 97 , 98 , 138 , 139 , 141 ,

114 1*, 145 , 152 , 153, 1514, 156 , 172 , 173 , 174 , 175 , 176 , 187 ,
188 , 190

D E R I V E S  25 , 26 , 27 , 31 , 88, 89 , 91 , 92 , 93 , 94 , 95 , 97, 120 ,
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129, 155, 156, 157, 175, 192
D E S C R I P T I O N  1, 25, 30 , 32 , 39 , 59, 68 , 97, 115, 116 , 120, 127,

129, 132 , 136, 139, 142 , 11*7, 1149, 153 , 159, 160, 162, 163,
164 , 165 , 166 , 167 , 168 , 170 , 190 , 191 , 192

D E S I G N A T E  2 6, 32 , 38, 126, 171
D I C T I O N A R Y  121 , 190 , 192
ELEMENT 13, 15 , 17 , 18, 19, 22 , 31 , 38, 39, 77, 78, 80, 81, 82,

83, 86, 87, 88, 89, 91, 92 , 93, 94, 95, 96, 97, 98, 99,
103, 120, 126, 13.14, 137, 138 , 139, 1140, 1141, 145, 148, 150,
ici , 152, 153, 155, 156, 172, 174, 175, 180, 181 , 18I4 , 187 ,
188 , 190

ENT ITY 13, 15 , 16, 17 , 19 , 31 , 38 , 78 , 79 , 80 , 81 , 82 , 83 , 814 ,
86 , 87 , 88 , 89 , 91 , 92 , 93 , 941 , 95 , 96 , 97 , 98 , 99 , 103,
101*, 126 , 139 , 140 , 114 1, 142 , 141 3, 144 , 145 , 146 , 147 , 148 ,
111 9, 150, 1~ 1, 155 , 156 , 169 , 172, 173, 174, 175, 180, 182,
183, 184, 187, 188, 190, 192

EVENT 13 , 15 , 19 , 31 , 33, 38, 39, 99, 100, 103, 1011, 105, 106,
108, 109, 110, 126, 135, 157, 158, 161 , 162, 163 , 1814, 188,
190

~~ LSP 104 , 105 , 106 , 108 , 109 , 110 , 136 , 155 , 159 , 160, 161 ,
162 , 163 , 188

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  87
~RE 0UEN CY 103 , 189 , 190 , 192
G E N E R A T E D 10 , 11 , 2 3 , 25 , 26 , 27 , 31, 39 , 64 , 65 , 66 , 68 , 73 ,

75 , 95 , . 7 , 132 , 133 , 136 , 137 , 139 , 172 , 1714 , 187 , 190
GENEBATES 10 , 11 , 23 , 25 , 26 , 27 , 31, 38 , 39 , 614 , 65 , 66 , 68 ,

89 , 914 , 95 , 131 , 154 , 175 , 192
G R O U P  13, 15 , 17 , 1. ,  22 , 31, 38 , 39 , 77 , 78 , 90 , 81 , 82 , 83 ,

8 . ,  87 , 88 , 89~ 91 , 92 , 93 , 94 , 96 , 97 , 98 , 99 , 103, 1014,
126 , 1314 , 137 , 138 , 139 , 140 , 141 , 148 , 150 , 151 , 152 , 153 ,
155 , 156 , 172 , 174 , 175 , 176 , 180 , 1811 , 187 , 190

H APPENS 25 , 26 , 27 , 31 , 99, 100 , 103 , 104 , 135, 138 , 157 , 163 ,
173 , 188 , 191 , 192

ID ENTIFI E D 25 , 26 , 27 , 31, 80 , 81 , 82 , 86 , 1 1 40
I D E N T I F I E S  25 , 26 , 27 , 31 , 80 , 82 , 83 , 151
INCEPTION 25, 26 , 27 , 31, 105 , 106, 108, 162
INCEPTION—CAUSES 25, 26 , 27 , 31 , 105, 108, 158
I N P U T  9 , 10 , 11 , 13 , 15, 16 , 17, 23, 29 , 31, 33, 38, 39, 64, 65 ,

66 , 68 , ~ 2 , 73 , 75 , 76 , 77 , 78 , 79 , 80 , 81 , 82 , 87 , 88, 89 ,
1 , 92, 93 , 0L~, 97 , 98 , 99 , 100 , 103 , 104 , 105 , 106 , 108 ,

109 , 120 , 126 , 131 , 132 , 133 , 134 , 135 , 136 , 139, 111 3, 11*14 ,
150 , 15 14, 155, 156 , 157 , 161 , 162 , 169 , 171 , 172 , 173 , 1714 ,
175 , 180 , 181* , 187 , 188 , 189 , 190 , 191 , 192 , 193

INPVfl—PSL 59
I N T E R F A C E  10 , 11, 13 , 111 , 15 , 29 , 31 , 38 , 39 , 64 , 65 , 66 , 68 ,
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