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Abstact - Expressig custome requiremerd so they can be understod not only by requiremerd enginees but
also by noncomputeprofessionhcustomesis nat an eay task Naturd languag is frequenty the usua choice
for expressimg custome requiremerd in spite of its well-known problems but using more forma notatiors too
earl isarisky choice that can make requiremergimpossibé to understad for customes and users In addition,
using naturd langua@ do not guarante understandingRequiremergenginees do not usualy have good writing
skills, and sometimes requiremerg expressd in naturd langua@ are not understod becaus of the poa way
they are written. In this pape, we propo® to use requiremerg template and patterrs to improve requirements
expression We have identified two types of requiremerd patterns linguistic patterrs, which are very used well—
understoodsentencein naturd langua@ requiremerg descriptiors tha can be parameterizé and integratel into
templatesand requremens patterrs, which are generc requiremerg template tha are found very often during
the requiremerg elicitation proces ard that can be reusel with sone adaptation.  CSCC'99 Proc. pp.3531-3536
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1 Introduction mens is naturd language since it is frequenty the

Requiremergelicitation is the step of requiremergen- Only comma languag to customersuses and require-
gineerirg throuch which customes and uses of asoft- MensengineersProblens of naturd languag are well
ware systen discover, reveal articulate and understand known, but using more forma notatiors too earl is a
their requiremer[8]. In[2], problens of requirements risky choice that can make requiremerg impossibe to
elicitation are classifiel into three main groups prob- understad for customes ard users.
lems of scop, i.e. decidirg the bounday of the system; Sometimes even using naturad language require-
problens of volatility, since requiremerg evolve over ment expresse in naturd langua@ are not understood
time; and problens of undestandirg betwea the com- becaus of how they are written — requiremers engi-
munitiesinvolved The main problam of understanding nees do not usuall have goad writing skills.
is expressimg the requiremergin aform tha can be un- In this pape, we presem requiremers templates
derstod nat only by requiremergengineesbut alsoby  ard patterrs tha can improve understandig by help-
noncompute professionbcustomes and users some- ingrequiremergengineesand usesto expresrequire-
thing that is not usualy addresse by elicitation tech- mens for information systens using natura language.
niques For example in JAD and brainstormig ses- \We have developel requiremers template ard identi-
sions elicited requiremerg are supposd to be publicly  fied two types of requiremert patterns linguistic pat-
visible by the participants but the way those require- terns (L—patterrs), which are very usel sentence in
mens are expresse is not described. natura langua@ requiremers descriptiors tha can be
The usud choice for expressimg elicited require- parameterizé ard integrated into templates and re-
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quirementgatterns(R—patterny which aregenericre-
quirementstemplatesthat are found very often dur
ing therequirementlicitation processaandthatcanbe
reusedvith someadaptation.

The paperis organizedas follows. The require-
mentsengineeringorocesanodelthatwill be assumed
in therestof the paperis presentedn section2. In sec-
tion 3 we presenttemplatesand patternsfor the three
kindsof informationsystemsequirementve haveiden-
tified. Sectiond concludeshy giving someconclusions
andpointingout somefuturework.

2 Requirements Engineering Process
Model

Therequirementgngineeringrocessnodel,andits as-
sociatedterminology shavn in Fig. 1 will beassumed
for therestof the paper This modelis partially based
in theoneproposedn [8]. The meaningof eachstepis
thefollowing:

e RequirementsElicitation : requirementsireelicited
from customersand users using elicitation tech-
niques. The resultsof this processarethe customer
requirementsor C—requirementsasthey arecalledin
[1], usuallywrittenin naturallanguageThis process
andits productaretheprimaryobjective of this paper
ashighlightedin Fig. 1.

Requirements Analysis. C—requirementsre ana-
lyzedin orderto detectinconsistenciesndidentify
missingrequirementsiisuallyby building anobject—
orientedo structuredmnodel. Customeror userswith

knowledgeof modelingtechniquesanparticipatein

theanalysisasindicatedby thedashedarrav in Fig.

1.

Requirements Specification analyzed C-
requirementsare recordedin a form suitable for
software developers,i.e. they aretransformednto
D-requitementq1]. Otherusualproductof this pro-
cessis a prototypeof the systemto be built, which
canbe very helpful for validation and elicitation of
missingrequirements.

Requirements Validation: customersand users
must validate the requirementsand the prototype,
usually leadingto elicitation of newv requirements.
Thewhole processteratesuntil all requirementsre
validatedandno morerequirementsreelicited.
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Figurel: requirementgngineeringnodel

3 Requirements Templates and Pat-
terns

Requirementdemplateshelp requirementsto be ex-
pressedand understood. On one hand, requirements
information is structured,so requirementsengineers
knowv what missinginformation mustbe searchedre-
guirementcaneasilybe treatedautomaticallyreuseis
promoted,and customergyet usedto using templates
very fast. On the other hand, filling blanksin pre—
written sentencesi.e. L—patterns,is easierandfaster
thanwriting a whole paragraptsayingwhatthe system
is expectedto do. Moreover, whole requirementsem-
plates,i.e. R—patternscanbereusedmary times,pro-
vided they have beenidentified, with someadaptation
to specificdevelopments.

In next sections,requirementdemplatesand pat-
ternsfor information systemsare described.The used
notationis thefollowing: wordsbetween< and> must
be properlyreplacedwordsbetween{ and} andsep-
aratedby commasrepresent®ptions;only one option
mustbechosen.

3.1 Information StorageRequirements

3.1.1 Information StorageRequirementsTemplate
The mostimportantthing in informationsystemss in-
formation. The templatefor information storagere-
quirements,see Fig. 2, helps usersto answerthe
guestion"whatinformation, relevantfor your business
goals,mustbe stored by the system™? The meaningof
thetemplatefieldsis thefollowing:

o Identifier and descriptive name every require-
ment must be uniquely identified by a numberand
a descriptve name. In orderto help rapid identifi-
cation, information storagerequirementsdentifiers
startwith RI.

¢ Version: following IEEE recommendationgs], dif-
ferent versionsof requirementsmust be managed.



This field containsthe currentversion numberand
dateof therequirement.

Author, Source thesefields mustcontainthe name
andorganizationof the authorandthe sourceof the
currentversionof therequirement.

Purpose thisfield muststatewhytherequirements
necessaryo achieve businesgyoals.

Description: for information storagerequirements,
this field usesan L—patternthat mustbe completed
with therelevant conceptaboutinformationmustbe
stored.

Specificdata: this field musthold a list of specific
dataassociateavith therelevantconcept.

Time interval: this field indicateshow long infor-

mationaboutthe conceptis relevant for the system.
It cantakestwo values:pastand presentandpresent
only. For example,if theconcepis employeesapast
and presenttime intenal meansthat ex—emplyees
arerelevantfor the system;a presentonly time inter

val meanghatex—emplgeesarenot underconsider

ation.

Importance, Urgency thesefield indicateshow im-
portant/ugent the requirements for customersand
users. It canbe assigneda numericvalue or some
enumeratedxpressionssuchas vital, important or
would be nice for importanceor immediately under
pressue or canwait for urgeny asproposedn [7].

Comments otherinformationthatcannotbefittedin
previousfieldscanberecordedhere.

RI-<id> < descriptive name>
Version <versionnumber> (<versiondate>)
Author <author> (<author’s organization>)
Source <soulce> (<source’s organization>)
Purpose < purposeof requirrment-
Description The systemshall store the information
correspondingo <relevant concept-.
More precisely:
Specificdata e <specific data about the relevant
concept
e ...
Timeinterval | { pastandpresentpnly preseng
Importance <importanceof requirrment-
Urgency <urgencyof requirment-
Comments <commentsboutthe requirement-

Figure2: informationstoragerequirementsemplate

An example of use of this template,supposinga
videotaperentingsystemjs shavn in Fig. 3.

RI-01 Information about movies
Version 1.0(Feb,17,1999)
Author A. Duran(University of Seville)
Source R. Corchuelo(SuperVideo Shop)
Purpose To know availability of movies at ary
momentandto beableto helpcustomers
selectamovie usingdifferentcriteria
Description The systemshall storethe information
correspondingto movies in the video
store.More precisely:
Specificdata e Title of themovie
e Numberof tapesof the movie rented
andreadyto rentatary moment
e Type of the movie: children, action,
science—fictioror adults
e Durationof themovie
e Main actorsof themovie
e Directorof themovie
e Yearof productionof themovie
Timeinterval | pastandpresent
Importance vital
Urgency immediately
Comments none

Figure3: exampleof informationstoragerequirement

3.1.2 Information StorageR—patterns

After usingthetemplatesandpatternsdescribedn this
paperin several academicprojects, we have realized
thattherearevery similar requirementshatarepresent
in most developments. For information storagere-
guirementswe have identifiedsomeR—patternsuchas
thosereferringto informationaboutcustomergseerig.
4), productsprders;jnvoices,etc. TheseR—patterngan
be easily classifiedaccordingto different criteria and
storedin arepositoryfor furtherreuse.

Rl-z Information about <customers>

The systemshall storethe information
correspondingo <customes>. More
precisely:

e Legal identification
<customer

Nameof <customer-
Addressof <customer-
Telephonenumbersof <customer
E—mailaddres®f <customer

Description

Specificdata number of

Figure4: exampleof informationstorageR—pattern

3.2 Functional Requirements

3.2.1 Functional RequirementsTemplate
Information systemsnot only store information, they
mustalso provide servicesusing the information they
store.Thefunctionalrequirementsemplate seeFig. 5,
describesusecased6], andhelp usersand customers



RF—<id> < descriptive name>

Description

The systemshall behae as describedn the following use casewhen <triggering

event>
Precondition < preconditionof usecase>
Ordinary Step | Action
sequence

n {The { <actor>, system}<actionperformedby actor/systens, Usecase<use
case(RF—x}> is performed}

n.1 | If <conditior>,

{the {<actor>,
actor/systeny, usecase<usecase(RF—x}> is performed}

system} <action performed by

Postcondition | <postconditiorof usecase>

Exceptions Step | Action
p If <exception conditiort>, {the {<actor>, system} <action performedby
actor/systeny, usecase<usecase(RF—x}> is performed},thenthis usecases
{resumedaborted}
Performance | Step | Maximum time
q mseconds
Frequency This usecaseis expectedo beperformed<numberof times> timesktimeunit>

Figure5: templateandL—patterndor functionalrequirementgusecases)

answerthe question"what do you want the systento
do with the stored informationin order to achieve your
businesgoals?. The meaningof thetemplatefieldsis
thefollowing:

Identifier and descriptive name the sameasin in-
formation requirementgemplate,except that func-
tional requirementsdentifiersstartwith RF.

Version, Author, Source, Purpose the sameasin
informationstoragerequirements.

Description: for functional requirementsthis field
containsanL—patternthatmustbefilled with thetrig-
gering eventthatstartsthe usecase.

Precondition, Postcondition: necessarygonditions

specifieghe behaior of the systemsn suchcircum-
stances.After the actionor the use caseassociated
with the exception(i.e. the extenderusecase)s per
formed,thesystemcanresumeheordinarysequence
or abortstheusecase.

Performance for ary stepor substepin which an
actionis performedby the system,a maximumtime
canbe specifiedn thisfield.

Frequency althoughfrequeng is not actuallyare-
quirement,it is an importantinformationfor devel-
opersandcanberecordecdhere.

Importance, Urgencyand Comments thesameas
for informationrequirementsemplate.

An exampleof useof this template,supposinghe

that musthold in orderto performthe use caseor sameprevious video taperenting system,is shavn in

after normalterminationof the usecasecan be ex-
pressedn thesefields.

Fig. 6.

Ordinary sequencethisfield holdstheordinaryse- 3-2-2 Functional RequirementsR—pattermns
quenceof interactionsof the usecase.In every step, FOr functionalrequirementswe have identifiedfour R—

one actor or the systemcan perform an action, or
otherusecasecanbe performed,i.e. useq follow-

patternswhich arealwayspresenin every information
systemdevelopmentand that we have namedCRUD

ing the semanticsof usesand extendsrelationships R—PatterngCreate Read, Update Deletg. TheseR-
givenin [9]. A stepcanhave conditionalsubsteps, Patternsmustalwaysbe presenin correctinformation
assuminghatonly onesubstefis performed.Other SYystemsinformationstoredin the systemmustbe cre-
usecasezan be performedin conditionalsubsteps, 2t€d (seeFig. 7), updatedanddeletedin orderto be

i.e. theusecasecanbeextended

Exceptions afterperforminga stepof the usecase,

synchronizedvith its ervironment; In addition, some-
onemustbe ableto readthe storedinformation.

TheseR—patterncanbeeasilyreusedoy addingor

someexceptionalconditionsmay arise. This field modifying stepsin theordinarysequence.



RF-07 Customerreturnsvideotape(s)

Version 2.1(Feb,10,1999)

Author B. BernardeZUniversity of Seville)

Source A. Ruiz (SuperVideo Shop)

Purpose To controltapereturnsandcustomerpayments

Description Thesystenshallbehae asdescribedn thefollowing usecasevhenacustomemwants

to returnoneor morevideotapes

Precondition

all videotapesareSuperVideo Shoptapes

Ordinary

Step | Action

sequence

1 Theclerk requestghe systemto startthereturnprocedure

Thesystenrequestdor tape(s)dentification(s)

2
3 Theclerk providesall identificationsneeded
4 The systemcalculateghe amountandprintstheinvoice

4.1 | If ary tapeis lately returned the systemchagesan extra of 10% for every

latereturn

5 The customeipaystheinvoice

6 Theclerk putsthetape(s)onthe shehes

Postcondition

storedinformationis updatedtapesarereadyto rentagain

Exceptions Step | Action
3 If sometapeis not registeredasrented,the systemreportsthe situationto the
clerkanddoesnotincludethetapein theinvoice,thenthis usecaseis resumed
Performance | Step | Maximum time
4 5 seconds
Frequency This usecaseis expectedo be performeds0times/day
Importance vital
Urgency immediately
Comments none
Figure6: exampleof functionalrequirementusecase)
RF—z Create<new information>

Precondition

<new informatior> is not storedyet

Ordinary Step | Action
sequence 1 The <someactor> requestghe systemto startthe <createnew informatiorr>
procedure

2 Thesystenrequestdor <new informatiors>
3 The <someactor> provides<new informatior>

Postcondition

<new informatior> is stored

Figure7: exampleof functionalrequiremenR—pattern

3.3 Nonfunctional Requirements

3.3.1 Nonfunctional RequirementsTemplate
Other capabilitiesof the system,suchas privagy, reli-
ability, etc. canbe expressedisingthe nonfunctional
requirementsemplate.An examplecanbeseenin Fig.
8. Thistemplatedoesnot have ary specificfield, since
it is a generictemplate.The only identified L—pattern,
for the moment,is usedin the descriptionfield andits
formis: Thesystenshall <systenctapability>.

3.3.2 Nonfunctional RequirementsR—patterns

Not mary R—patternsfor nonfunctionalrequirements
have beenidentifiedfor the moment. The example of
Fig. 8 could be usedasa R—patternfor specifyingthe
operatingsystemunderthesystenmustbeableto oper

ateif its descriptionfield werechangednto: the system
shall opemate under<opefmting systern-.

RN-3 Operating System

Version 1.0(Jan,15,1999)

Author A. Duran(University of Seville)

Source M. Toro (SuperVideo Shop)

Description The system shall operate under the
Linux OperatingSystem

Importance vital

Urgency immediately

Comments CheckdifferentLinux versionscompat-
ibility

Figure8: exampleof nonfunctionakequirement



4 Conclusionsand Futur e Work

In this paper requirementsemplatesand patternsfor
information systemshave beenpresented.Thesetem-
platesand patternscan help to expressrequirements
during the requirementselicitation phaseof require-
mentsengineeringkeepingthe benefitsfrom usingnat-
ural languageand avoiding early formalization of re-
quirements As aresult,customerandusersdo under
standrequirements.

Thesetemplatesand patternsare currently being
successfullyusedin two real developmentsof Sadiel
S.A., a top software company of Andalucia(Spain),
wheretheir usehave dramaticallyimproved communi-
cationwith customerandusers.

Theideaof usingtemplatedor expressingequire-
mentsis basedn the usecasetemplatesoy Rumbaugh
[9] and,mainly, by Cocklurn[3] andhis usecasetem-
plate. We have extendedCocklurn’s ideasto other
typesof requirementnot only functionalrequirements,
have integratedsomelL—patterngnto the templatesand
have identified several R—patterns.Inspiredby [4], re-

quirementgatternshave beena natural productof our [

experiencean requirementgngineering.

Some possiblelines for future work can include
adaptingtemplatesvhen more feedbackfrom real de-
velopmentgs available,discoseringmorepatternsspe-
cially for nonfunctionalrequirements,creatinga re-
quirementsepositoryfor promotingreuse andbuilding
aCASEtool.
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