How Perspective-Based Reading Can Improve
Requirements Inspections
FARR—AFBREIEDISICERREZRE AL
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Perspective-based reading gives developers a set of procedures to inspect software

products for defects.

MRARN—RBRE, REFICV IV TRHADRBERES 5 —EDFIEZRET 2.

EDetecting and correcting these defects early in the development processjcan save a
lot of time and money, and possibly avoid some embarrassment.
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Because defects constitute an unavoidable aspect of software development, discovering

and removing them early is crucial.
RMal&, VIR I7RBEDOLCEFGVREERT 570,
RMZEREHICERL, BRETSHLE, EETHS.

Overlooked defects (like faults in the software system requirements, design, or code)
propagate to subsequent development phases, and detecting and correcting them become
more difficult.*

(VI 7O AT LOEY, Fit, LLFI—RFORMBEO LI RiBIEINF-RMEIE,

B DORFERMEICIGEL, LT, RIEZHREL, BETHILEIVREITT 5.

At best, developers will eventually catch the defects, but at the expense of schedule delays
and additional product-development costs.

BLTH(HEWEDY), R B IRRMICREERD(T51255HY,
RTOa—LDENOSLLLHHGFARIRNERIZT 5.

At worst, the defects will remain, and customers will receive a faulty product.
REDBE, RN E-S-FFICHY, BRIEZEDODHIEGEZ(TMAIEIZHEESS.
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Providing complete, consistent, unambiguous, and correct documents throughout the life
cycle improves the chances for a higher quality software system.

FATHAVIEELT, B2IT, —EMAHY, ERTELLWXEZRETHILT,
EREDVINIITIVRATLNELS AR ER LT 5.

Therefore, checking software documents for defects before proceeding to the next
development phase contributes to overall system quality.

Li=hoT, ROMAREFENEDRIY IRV I T XEDRMEFTVITHILIL,
DATLEROREICERT B.

An inspection by qualified personnel is the best way to accomplish this.
FRELGAM(BERE)ICLIRERL h(REICERTELIRMFIVI)EERT H-ODFR
RODFETHS.

Robert Glass stated that “inspections, by all accounts, do a better job of error removal than
any competing technology (that is, inspections tend to find more errors), and they do it at a
lower cost (the cost per error found is lower).”
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Most published work shows that inspections are both effective and efficient.’
FEAEDBRHAINIAREIL, AVARILAVHNERMINDHENTHHERLTLNS.

In particular,[nspections in the requirements specification phase“ﬂcan catch inconsistent or
incorrect requirements for the system before they form the basis for design or
implementation, which would necessitate rework.

RIS [ ERABO RIS B0 R av ()
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— 3 %8B —
Perspective-based reading provides a set of procedures @at can help developers solve

software requirements inspection problems]
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—EDOFIEEIRET 3.

PBR reviewers stand in for specific stakeholders in the document (such as designers or
testers) to verify the quality of requirements specifications.

PBROEFEIF, BERABKREDRKELHER T HODOXEICEITIRHEDNDRAT—IHRILY (%
itHE, BLITREI—D L) DRIEBEZHEDS.

A PBR review ensures that requirements are sufficient to support all the necessary later
stages of software development.

PBROLE1—I(T,
VIrIITREDETORLIEDTERWVEDIEEZ T R— T DI +ALRERERIT
3.

PBR offers several benefits compared with other inspection approaches, and development
organizations can customize PBR to fit their needs.

PBRIE, DAV AR LAV DFELLBELT, KOO DFRERETS.

ZL T, FRMERE, BoD=—XIZE3EIIPBRENRATA XS HIENTES.

TECHNIQUES FOR IMPROVING INSPECTIONS AYRARYL 3V HET S DHEf
Proper inspection implementation requires an accurate understanding @f the related tasks
and organization contextg and of the roles of those conducting the inspection.®
BUEA AN 3V DERIT,

(BT 252V LABALTERNE, FNOEERT BV AR AL DIL— )L OEHLER
TWELET .

Usually, the inspection process has several phases: planning, overview, defect detection,
defect collection, defect correction, and follow-up.

BE, AVARIL IO IRIEVOIDITI—A D H5:

FHEL BIE, REERH, RIEIRE, 740—7v7
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The defect detection phase is the most significant.

REEEDI—X(E, RLEETHS.

Reviewers (typically software developers) read a software document and apply some



technique (formal or informal) to uncover defects.
BEHEBRBERIVINIITHRESR)L VILIITXEES
RMZBALMNZT B0, LWODDTIZV (K, LLLIEELAKD)EZERT 5.

The “Techniques for Reading Requirements Documents” sidebar provides a brief
comparative description of techniques reviewers can use to read requirements documents.
ZOIERXEZHFRL-ODTI=VI IDHEREL,
BERENERNEZFRT-OICHATIENTELT IV DB BGLLERAZRMT 5.
KELLIRTEIHLHEENESREOIL
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A complete description of inspections must address five dimensions:®
AVARY LAV DFELEFHRBAX, 5SODOREICHLT IBELHD:

® technical R fift

® managerial B

® organizational ik

® assessment THEAAUR

® tool support Y—ILDYR—k
— 4 %8 —

Choosing to focus on organizational aspects such as the number of participants and the
structure and frequency of meetings, many publications®’ have neglected the technical
dimension—the review techniques and how reviewers actually use them.
SMEOHOBECI—T4J OEED S SGHBBGRAEICEREZ L THIIEERIRT 51
0,

ZLDEMRYIE, RTHGERTEERT S,

Tahb, LEA—DTI=viE, BRENERICENLEZLESFESOMNEEMRLTLS.

— 5 B%B —

However, technical considerations are important, and significant problems in this area need
attention.

L Lah'n, BiffiGEEEIET,

ABRNBELGIONFICENT, EENODERLGHBETHS.

While reviewers may know how to write software documents, they may have little expertise



in reading them.
BHEE, VINIITXEDERAEEZMOTLEMELNALAY,
®olE, ENoZEHRTCT-ODEMMBZFEAEF>TLELDLLALL.

Reviewers typically rely on ad hoc reading techniques, with no well-defined procedure,
learning largely by doing and gaining significant expertise only gradually.
EHFEEEE, +RCERSNTOVEVFIEARET,

DLIDEELGEMMBEET, BICEHELIILEITEST, BEMNEES
ZDIHELDOEDFMBEMIIKFLTLS.

The difficulty in providing training for a poorly defined or undefined process such as an ad
hoc review further compounds the problem.

ZOHELDEDOLEA—D &S5, RHRITERINT:, LLLEREZDTOERICHLT
HAZERTTHIEDHLSIE, SolTFRHETEILSES.

For large software projects, improving the review process requires@nderstanding what
defects escaped the revievﬂand targeting them more effectively.

KB I 27700900012,

LEa—TOtvREHETHHICIE,

RMEMNLEL—ERNDELE BT H L, RMEIYMRMICEA—TINITHIE
NLETHS.

Letting every reviewer develop a review process makes the communication of effective
review strategies more difficult, hampering the widespread dissemination of developed
expertise.

TARTOLEA—HEYFILEA—TOvREFRAEIEH LML,
FHEOEMMBOLELTERENITS JYRBGHRNGLE 1 —DBEOII21=/—13
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A software reading technique provides a concrete set of instructions that explain how to
read a software document and what a reviewer should look for.”

VIh 17 DEAERRIE,

VINIITXEDHARE, LEA—BAENETRELDZHBAT S, EFRHT—EDER
SAEFER)ERET D,



Reviewers can use these guidelines during the inspection’s preparation phase to examine a
given software document for defects.

LEa—EL#E(T,

BEZONTVIRNIITXEDRMGERET =D, 1VARYLaVOERFRFE, FE, /&)
DEEDOME, TNoDAARFAVERATHIENTES.

Rather than leaving reviewers to their own devices, as in ad hoc reviews, software reading
techniques collect knowledge about best practices for defect detection into a single
procedure.

BIZIEZDHLDEDLEL—TZET,

LEA—BHFIC, ZAoBEDTRN\AREZEE LY IEDLA,

VI 1T DEFEMD, E—OFIROPICRIBEHRED-ODHREEDEEIZDOVNTOHHE
IRET 5.
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Researchers at the Experimental Software Engineering Group at the University of Maryland,
College Park, created PBR to provide a set of software reading techniques for finding
defects in English-language requirements documents.

HLyDIRN—=9, Q)—FURDRZEDEBRMGERICEDQVINIZTTIZET LT OHRE
X,

REDERXEIZBITARMMERDITA=0HIZ, —EDVINITTHRBTI—VIEIRET 51
H®D, PBREEST=.

Widely applicable and customizable to particular situations, PBR is not strictly formalized
into a definitive set of procedures.

[EIEATE(SATESHENEL), BEDKRICEVWTHRETA XARELPBRIL,
RULEBOET5—EDFIROFIZ, BREICHK SN TLVEL.
(K—RRELE2a—DF D EZITPBREME[FITHMAINTILVENSTIE?)

Rather, using PBR entails
ELLIE, PBROFIAIL, RDEDZEFIZHEIT (5, BELET D).

® selecting a set of perspectives for reviewing the requirements document;
BERXEZLEL—TE-OD—EDRAETRIRTLHL

® creating or tailoring procedures for each perspective usable for building a model of the



relevant requirements information;
EEMEDHLIERDBERODET ILEEET H1=OITEFHAREL,
ENTNDORRNIATHFIREERT D, LLLELFAET HTE

® augmenting each procedure with questions for finding defects while creating the model,
and
ETLEERT HEIC, REEERD1T5-HDERERFIC,
ITNTNDFIEZELTIE

® applying the procedures to review the document.
XEZLE2L—T 58I, FIEEERTHE

PBR OVERVIEW PBRODZ#1&

PBR helps reviewers answer two important questions about the requirements they inspect:
PBRIZ,

BODBRETHERICDOVNTD, 2200 FELHEMICEASLEL—BLEZEITS.

What information in these requirements should they check?
ZNODERDFDERDAZ, WoNFIYIFTREMN?

How do they identify defects in that information?
WOIXBERDPDORMEEEDEIITHET DA ?
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Most inspection techniques do not help the reader focus on a particular aspect of the
document.

ZLDAVARY L AVEMIE, RENXEORHEDABEICEREZLTHIDEIELAL.

They treat all requirements information as equally important because it all represents real
functional requirements and constraints on that functionality.

®wolE,

ZNOET(ERIFER)IE, RETIHEEEKRE, HEEICHTHHNERSIT-0,
ZL{EETHSHELT, 2TOEKRBERERD.

But then document reviewers end up with ill-defined responsibilities for finding all types of

defects in the entire document.



EFLS2D0, XEDLEL—HEEE(,
XEEKIZBTEIRMBENDT RTDEATER DT 5=-OICF AL EE THEDS.

Different perspectives 243K

PBR operates under the premise that different information in the requirements is more or
less important for the different uses of the document.

PBRIZ, EXRICEITHELGHFHN, XEOARNELGL-OIZ, EHMNDEHINEETHLE
LORMHED T TEMET S.

Many different people use a requirements document to support tasks throughout the
development life cycle.
BRRIGADS, ABDSAI7HAVIWVEELT, FRVEYHR— T 5-ODBERXELZFRATS.

Conceivably, each person finds different aspects of the requirements important for
accomplishing a particular task.

EALNBRYTIE, TR ZNDOANE, BEDIRIVEZERT S-OICEELEROEGHEIE
“RAHL.

Therefore, PBR provides a set of individual reviews, each from a particular requirements
user’s point of view, that collectively cover the document’s relevant aspects.

ZhWzIZ, PBRIZ,

XEDREET HAEEF—FILTHN—F 5, BEDERDLI—FDHANSETNETLD,
BarO—EDLE1—F1RIET 5.
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PBR requires identifying the users of a specific software artifact (here, the requirements).
PBRIE, HEDVILIT7DEEMCITIE, BER)DI—FEHNTILELNHS.

This process is similar to constructing system use cases, which requires identifying who will
use the system and in what way.

Z07OtXI(,

HNORTLEFESIDD, EQOXSIFESONEHET HIEEERT S,
DRATLDA—RT—REERT HIEELTINS.

This selection of users varies according to organization or project needs.
A—HDOIDERIE, TAPz IO =—XELLIEHBDO =—XIZIELTELS.



In our environment, we identified three major uses of the requirements at later stages of the
life cycle:

RRDERET, HRIE, FATHAILDEIEBICETEIERDIDDEELARETHELS-.

® A description of the customer’s needs.
The requirements describe the set of functionality and performance constraints that the
final system must meet.
BEEOD=—XDERHA
BRI, SBRHGDRATLOEITARE—ED/NT+—IV AFIREMBEEREZRRT .

® A basis for the system design.
The system designer must create a design that can function according to the
requirements and within the allowed constraints.
DRATLERET DO D EHE
DATLOEEFEIE, FHNOEHERNT, BRICSIECTHEET SN TEHRETEERLE
(FhIFAESALN.

® A point of comparison for system test.
The system’s test plan must ensure that the software correctly implements functionality
and performance requirements.
AT LTAMD O D LR A
VAT LDTANETEIE, VIR T B EEEERE/NNTH—I UV RERZELSEELTLS
CEEHERTIMELNHD.
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These uses suggest perspectives for reviewing the requirements document:
INODEHRIE, BRXEZLEL—T5-HDRMAERELTS:

The designer needs correct requirements with sufficient detail for the major system
components under review.

HEEIE, LEA—DHT, FEGIRATLIAVKR—RUMIRLT, +2 M TERLERS
WETHD.

The tester, concerned about requirements testability, needs to see sufficient detail to
construct test plans.



TANBEZHEDERICEADZFOTAMELELX, TAMIEZHEET H-0IC, +7I5# %
ERTOIDENDD.

The customer (or user) of the system requires that the requirements completely and
correctly capture the necessary system functionality.

DATLOBEE, LT —FIE, ERVEENDERICHELS AT LOEEEZIYAAT
WAHIEZEKRT D,

A failure to satisfy any of these needs constitutes a requirements defect—a deficiency in the
requirements quality that can hamper software development.
INSED=—XDWVT I ER-T-ODEEN, ERRMEEERT 5.

Tlahs, BERGEICEITARMA, VI 7RREEZHIFHAIREENHS.
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Other perspectives can lead to defect detection as well; the examples we’ve given simply
represent the perspectives we’ve experienced.

ZOMDMAIE, SHICRMEREBICDLFEHIENTES.

EAMBIZEZ X, HarREBRLEBAAERLTLS.

Depending on the environment in which users apply PBR, they may find a different set of
perspectives more applicable.

A—HHPBREEMAT HIREICHLT,

ThH(DRRA)E, FYEAATRELG—EDERGAIRRERDITHIENHESLEAS.

For example, a system expected to have a long operational life span could also be reviewed
from a maintainer’s perspective (which would be concerned with verifying that requirements
are easily extensible).

BIZIE, RVERFEHDEFEGREFDOELEZHA/FIN TSV RATLIE,
ATFUORTHADBERANLRESNSELARETHS.

Deciding on the most appropriate set of perspectives is one way of tailoring PBR to a
particular environment.

RROPTRLEVGEYNERET HI LT,

PBREFEDREICESILIICHET HHENIDTHS.
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Thus, in a PBR inspection, each reviewer on a team assumes a specific user’s perspective.
LT=h>T, PBRAVARYLIVIZHEINT,
F—LIZBTEENETNDOLEA—BLRERF, BEDLI—FORAELRET 5.

The reviewer creates a high-level version of the work products typical of what the user would
normally produce.

LE2—$ESE(L,

A—HHRERBITERT BEAIBBML, EEBRYDELANLDN—DaVEERT 5.

From the designer, tester, and customer perspectives, the relevant work products would be
a high-level system design, a system test plan, and an enumeration of the described
functionality, respectively.

REtE, TAS—, TLTHEEORALD,

BETIEEREYIE, Thihn, BLRILDIRT L, YATLOTRNTE, ZLTH
SN -HEEEDFIETHAS.
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The objective is to avoid duplicating work during the software development process by
creating representations of the system capable of supporting two distinct types of activities.
ZTDBEHIERBEY),
BEDELD2DONDAATEYR—ITHIENTELVRATLOREEEDZEIZEST,

VIr I TRRROEROEDEXDERLEITEHLTHS.

First, reviewers can use the representations as a basis for the later creation of more specific
work products.

=IIC, LEA—ELHE(L,
FYERMGIEEREMDEDERD-ODEBLLTORREZFATES.

Second, reviewers use the representations to analyze how well the requirements can
support the necessary tasks.

RIZ. LE2—BHEL, UHNIBCERDBBELGARIEYR—FTHIEMNTESD, 7041
TEH-ODORBEFIATS.
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An appropriate level of detail helps reviewers construct the relevant system representations.
BEGFHEHLANILE, LEA—BLENEET HVATLARBEEET HDITRID.



Organizations vary these levels to further tailor PBR.
H#8(E, PBRESSICHIET 51202, CNODLALEEILSES.

When used by more experienced reviewers, the PBR procedures should rely mainly on a
reviewer’s previous experience in creating design plans, test plans, and user manuals.
FUBREELGLEA—EEF(ICL>THRAINEE,

PBROFIEIL, SREHETE, TAMTE, 11— Y27 ILEERT HED,
LE2—HEEEQLATOERERDICEIRETHS.

Alternately, a reviewer can select a very specific type of representation for each perspective
(for example, structured design, equivalence partitioning test plans, and use cases,
respectively); more specific procedures are appropriate for less-experienced reviewers.
KhHdK05, LE2A—HHHEFIT,

ENThORRABIZIE, BELHRE, RESEITAMNIE, 1—X7—ADENETNOHER)IC
T ERBEDIIFEICHEDIITEERTHIENTES.
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Using different perspectives offers a number of beneficial attributes:

ERHERZFAT L LR, ARGREDOHERLTS:

® Systematic. ##
Explicitly identifying the different uses for the requirements gives reviewers a definite
procedure for verifying whether those uses are achievable.
BRITHT DA G RARZAEICEN T S LT,
LEaA—BHEIC, ZThoD AR ERATRETHINEINEIRILT 5= DERFELFIEZE
5z2%.

® Focused. ZEHHTHS
PBR helps reviewers concentrate more effectively on certain types of defects, rather
than having to look for all possible types.
PBRIE, LEA—HLENAREMEDHLILTDIMTEIFT LY,
FUBBHICRIEDHEDIATICEFIEDDITHEID.

A study of PBR’s effectiveness® showed that this additional focus helped reviewers find
more defects than if they used a less structured approach, even though they were

concentrating on specific aspects of the document while using PBR.



PBROANMEDHZE (X, CDEMDESR,

LE2—ELEEHNPBREZFIALTCLSM, XEDHEDRI@EICESRLTLzIZEhhhE
LE2A—{ B U EENLYDMOARMAET I O—FERRBALEEELYLEORGERXR
FAHDIZIL-I=-CEERLT-.

One reviewer summarized this benefit by saying,
HHLEL—HBEL COFBEERDELSICE>TEEDT-.

“It really helps to have a perspective because it focuses my questions.
TZNERDOEMICEREZHTTNSSH, TNHNHEAEFDOIEERBITRZITILD.

| get confused trying to wear all the hats!”

(FLENE, )FAXETOIRFEBRAIELTRELLTLES ! |

KEARDGENE, ANSFEDFTLLDNDOISENNG, PrzbH>fLEa—LTLES.
AKR2DHDE, HRITRO>TLEA—FTNIXLDT, PEIREZLEONILRL.

Additionally, this focus helps avoid duplicated effort among team members.
oI, COERIE, F—LAVNBOEEL-EHEEITHIEITRID.

Goal-oriented and customizable. T—/L#5/@, L THIEZ V1 X a5
Reviewers select the perspectives used by PBR to reflect the requirements’ uses.
LEL—ELE (L, BEROARERBRIEL-OIT, PBRAMEATIHRAEERTS.

In a new organization, the perspectives change to reflect how that organization uses its
requirements documents and the inspection’s specific goals.

FLLERICE N T,

RAL, BEDNAOARIL IV DEFNGBERE BERXEZEDLSICFAT 0% R
TE5EHIZELTS.

Because each perspective gives a specific procedure, reviewers can tailor the
procedure to the organization’s needs.

ZTNENOHRAIE, BEDFIEASZON TSRO,

LE2A—1BLE(L, FIEZHRBO=—XIZFAET HIENTES.

For example, the procedure can be more or less specific based on the reviewers’



expertise.
Bz, FlEIX, Ehndiahh, HEDOLELA—HHEFEDOEMMBICEDOLTLS.

® Transferable via training. FN#Z&EL TEERTGE
Because PBR works from a definite procedure, and not the reviewer’s own experience
with recognizing defects, new reviewers can receive training in the procedure’s steps.
PBRIZ, RIEZRHELI-LEL—BLEBSDRBRTIEGL, BHEGFIEANSEET 1=
0,
M-GLEL—BLER, FIBOXTYTIZEWNT, IEEZTHIENTES.

Additionally, because PBR uses work products for other life-cycle stages, reviewers can
apply their training and experience to tasks that may seem more natural to them.

E5IZ, PBRIF, ZDMDZATH A VIV DEREICHT HIEERRMER AT 518,
LEA—BHEF(E, BOICEYBRIZRZSZA52R90, BoDIIREEREERTHIL
MNTES.

Identifying defects ~ RHED &7

Once reviewers have created relevant representations of the requirements, they still need to
determine what defects may exist.

LE2—EEFEIEROBEERREMER LIS,

®olE, REEHFET DHELNGEVDESSITRET DLELNHD.

PBR techniques provide questions tailored to each step of the procedure for creating the
representation.

PBROHMTE, RIREERT S-ODFIRDENETNDRATYTIZEHE-EREZRMITS.

As the reviewers construct the representation, they answer a series of questions about the
work products.

LEA—ELFERREBELLGNDS, BOIXEERRYICET I —EDEMIZERS.

Requirements@at do not provide enough information to answer the questiongusually do
not provide enough information to support the user.

[ERICER BRI ARIERERBL TG BRI,

BE, 1—YEXETH0ITHARERERELGL.

Thus, reviewers can identify and fix defects beforehand, so that requirements are ready to



support that task later in the product life cycle.

Lf=h'o T,

BZRD, BROTATHAIINDRBRFDIARIES CITHR—IFHIENTEDLSIC
LE2—HEEEL, =F1ICRMEEHBIL, BETHIENTES.
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We defined a taxonomy of requirements defects to assure the sufficiency of the questions at
each phase, and we developed the PBR questions to detect each type of defect.

BRIF, TNENDOERETHALTHOEREERT 21012, ERORMEO I EEEEL,
ZLT BRI RIGODENENDEATEEE T 5102, PBRO B REZFFKLT-.

We based this taxonomy on the IEEE definition of necessary attributes of good
requirements documents,® and our definition is similar to others that help track requirements
defects.’

FrlE, BOWVERXZIZDHELEMDOIEEENERICHEITHZDHEEREBICLTEY,

oI, BADERE, thD AN EHEDERRMZBITEDIZEITINS.

Table 1 lists the types of defects that PBR helps detect.
R1E, PBRONREZBITHARMEDZATDIATHS.

In practice, these classifications are not orthogonal; a given defect could conceivably fit into
more than one category, depending on the interpretation of the classifier.

KRDECAHIE, ChoD7EIF, BERLTULEL.

b, FEORFERIZLLT,

BESNI=RIEIE, ZEZLNDRYTIE2OLUEDATIVIZET HIEMNTES.

Nor is this taxonomy definitive; an organization can add other categories, depending on its
needs.

CORFEITREGZLDTIEELY,;

b, L HEO=——XITELT, ZOMDOATIVEEMT HIENTES.

— 3 EB%B —

The sidebar, “A Sample PBR Procedure from the Tester’s Perspective,” presents an
example of how a tester uses the PBR procedure. (We provide additional instantiations for
other perspectives at http://fc-md.umd.edu/reading/reading. html.)
HERBITAMELBEDHERANSDEFPBROFIEI,



EDFITTAMELEN, PBROFIEZF AT DL DHFIZRLTINS.
(EARE, RLFEURLIZCZOMO BRI T HEMMNGEFERMTS. )

This example includes a series of questions tailored to each step of the procedure for
developing an equivalence-partitioning test plan.

ZOflE, REREITRANDHEZFEFET 5-ODFIEBDZETNZETNDRTYTIZEHLE—&
NEMBZEED.

For example, Part b includes guidelines for identifying test cases for each equivalence set.
BIZ L,
IN—FBIE, ZRENDORHEEYMNITT 5T AN —REHBANT21=ODHIRSAUEET.

A series of questions check for missing information (Qb.1), ambiguous information (Qb.2),
inconsistencies between requirements (Qb.3), and incorrect facts (Qb.4).
BERATELTWNAIELEEFIVIT 5= D—EDER(Qb.1),
BERTIEREF VI 50D —ENDER(Qb.2),
EREDOFEEFIVITHHD—EDER(Qb.3),

OB EEFIVITHHD—ENDER(Qb.4).

The question list does not include defects of extraneous information or other miscellaneous
reasons (such as document structure) because we did not think them relevant for this step.
ERlE CORTYTITRHLTENG(EBEFRGER~)DEET HEEZ TG, 11280,
BREOYANME, EREFRTER L ZOMDHRAGERH(XEBEDLSL)DRMEMNEE
NTULVRLY.

— 4 BB —
Overall, PBR’s detailed questions have the following benefits:

EHRMICENIL, PBROFMGERIL, ROISLGFRHHD:

® Allow controlled improvement:. EIBINI-tEZHT
Reviewers can reword, add, or delete specific questions.

LE2—184F (%, BERMGERESESHRA, 1810, HIFRATEETHS.

® Allow training: FIl#&%s59
Reviewers can train to better understand the parts of a representation or work product

that correspond to particular questions.



LEaA—BLER, BENEMICHITIRED—EHOEERREYESIVERT H1=0I2,
T HEMNTES.

APPLYING PBR PBR®I:HA
PBR does not predicate a specific format for the requirements.
PBRIZ, ERIZH T HHEDHRICEREEZHSLITLVEL.

We tailored it to requirements that use English (or some other natural language) to describe
the system functionality, but users could easily tailor it to suit a formal requirements
specification language, such as Software Cost Reduction.

ERIE, TN(PBR)ZVATLDWREEZ SRR T 51-0IC, KFEZFEAL-ERICEDET-.
LML, 2—H(&, VI 27 OARMEIRD &512,
ZN(PBR)ZEHITHAERAZREEITHEE T S LITEHOEHIEAHKTS-.

Building on experience #RERD LIZE(IZEDWNTELEZENHD)

PBR does not assume that developers already possess the skills for effectively analyzing
requirements documents.

PBRIE, AREEMN T CTICERXEZNRMICOWT I H-HODAFLERELTNSENDITERE
EELTLVRLY.

Rather,E’BR helps developers build on their experience in other phases of software
developmenﬂletting them use skills they already have (such as for creating designs, test
plans, or user manuals) to help them better understand requirements documents.

OLA, WMo BERXELZIVERTLIOZEITEH-HIZ,

BOAT TITH>TLWVA(ERET, TAMTE, 12— YZaT7ILEESODLIP)AFILERS
[TEHESHILET,

[PBRIZ, VI BIROZOMOTII—KIZHHBBIREDRERE LTI AHREEXIE

75

Thus, some reviewers (especially less-experienced ones) may find that PBR appears to be
a more natural approach to reviewing requirements than other methods, such as checklists.
L=h'oT, HHLE1—IBRENRFITRERDODLENE)L,

FrvPYRCDESEMDFELYD, PBRIZERERETHODLYBRLGETTA—FD LI
RABHERLEHZMELNALN.

For this reason, PBR’s usefulness may lie in how it trains inexperienced reviewers.



CHOELSLTEEMS, PBROFBAMIE,
FN(PBR)ZRZRERDZENLE1—BYHIZ, EQLSIZHHET M HHLDMELNLELN.

Of course, reviewers must at least have some experience or training with the techniques for
creating the relevant work products they’ll have to apply (such as creating test plans).
1554, LEA—HEHEIL,

WoAERT H1=55BET SIERAEMEERT - DKM ZE[HE 1=,
DIELELWNOD DN —Z T ORI HIDLELHD.

— 2 BB —

An organizational culture accustomed to performing reviews is useful for effective
application of PBR.

LE 1—% £ 5 EITBN BB OXIEE, PBROYEMLERICHLTHRTHS.

Novice reviewers who have no experience with looking for defects are not used to thinking
about the effect of faulty requirements on later stages of the life cycle.
RIEEFETBROGOLIDEDLE1—EYHE(,

FATHAIILNDERIEICETD, BEDHAERDZEICODVTEZDHIEICENTLVAL.

Therefore, conveying to novice reviewers the importance of providing a definition of a
requirements defect sufficiently detailed for identification is difficult.

Li=A'oT, #IibEDLE1—1EHHE(C,

AT DO+ R FHFMMESNERRMBOERZIREITIEOEENZEADIENR,
L.

PBR attempts to provide guidelines in this area, and it uses the defect taxonomy to flag
problem areas for reviewers.

PBRIE, COMBEICHEITEAARIAUERMLISIEHAATHEY,

51T, TN(PBR)IF, LEA—1BLAFIIRLT, MEEERISEE(ES)EZ525=0I12, RIGD
THEEARATS.

But reviewers still need to build up their experience in this area.
LML, LEa—BLEL, COPFICETIHoDBRREERIEIDBENEZHYFET.

Having reviews in place also meansEhat an organization has probably already dealt with the

difficulties inherent in reviews themselves]such as motivating reviewers to perform



satisfactory reviews and scheduling team meetings as part of the development cycle.
s TIC

B CLE 2—%E 2284 MiIEBFo<T TIZZOESIHBERFAIIILDO—EBELTHRELE
A—¢ERT A=) F—LZI—T AT ET5E=OICLE a—F 8 ELTLEA—IZRET S
R#BBE/-T-CEEELLET,

— 3 %A —

Perhaps the most serious constraint on the use of PBR is the amount of reviewer effort
required.

HZo<, PBROFIABICEFTIRBERLGHFIE, BERINILEL—BLEDENIDETH
3.

The improved rate of defect detection comes at the price of a higher amount of effort on the
part of the reviewers.

REBRHOBEEE, LEA—HBEFEO—BIZEWVT, TALYSVENOEITHET HHKIE
T EVNIRREIZES.

For example, in a study of software professionals,” the average review time required for
PBR ranged from almost the same as for the professionals’ usual approach to 30 percent
more, depending on the document being reviewed.

BIZIE, VIFITT DEMRDBHRIZENT,

PBRIZET HFEHLEL—B/MIL, LEA—SN=XEIZELT,
BMROBRFYOTITO—FERIFRL(H5)30%LL LI KA.

However, much of this extra effort actually produces the high-level representations of the
system that may save effort at later stages of the life cycle.

LGNS, COZLDRDEENIF, EEICIK

FATH AV DEPEBTFHEZEIENTELVRATLDEVWLANILORREZRET 5.

For example, the high-level test plan developed during PBR can serve as the basis for the
actual test plan used to evaluate the implementation.

BIZIE, PBROMICEHAFESNI=ELANILOTANEIT,

EEFM T 5=-OICFIRASNLIEEOTANTEIC T HERELTRILDIENTES.



Lessons learned  #

Researchers have conducted studies using more than 150 software engineering students in
university classes to evaluate and evolve PBR techniques.'® **
HEAIL PBROTI=VIEFHEL, EILSE S5-I,

REDIBEIZBULT, 150Ul EDQYVIR Iz 7 IRZOFEFRAV-HEZToT-.

These students range from undergraduates with little previous review experience to
professionals with more than 20 years’ experience in industry who were returning for
advanced degrees.

NoDZFEF, PLUATIOZEHOFEEDLE 1 —EERAD,

FEELY EOZELO=-HITRESN - ER T20F L LBEREZF ODEMRICRA.

In 1995 and 1996, researchers from the Experimental Software Engineering Group ran
studies using 25 professional developers from the NASA Goddard Space Flight Center.”
19955 £1996 %[, EERHIVIM VI 7 IEIT L—ThoDHEE(L,

NASAT S —FFHERITE2—N25 NOEMROAREZRAL-HRETo-.

These developers first applied the requirements review technique they used at NASA, and
then were trained in PBR and applied the new technique to a similar requirements
document.

NoDOBRRET, BOANASATHRALIZERLEA—TI=vIERAICERL,

ZD%&, WOIEPBRZZIEEN, RO ERXEICHLWEfTZEALT-.

In this way, the researchers could assess how well these professionals performed using
PBR compared with how they performed using their usual review technique.
ZDO&SIZLT, HREFIL,

NEDHRED, BODBEBEDOLEA—HIMTEZANTIT o AEELELI-PBREZALNTIT-
f=AE%

i 52 LN TES.

— 2 B%B —

These studies supported the notion that PBR leads to improved defect detection rates for
both individual reviewers and review teams working with unfamiliar application domains.
b DEFRIL, PBRAY,

FENGET TV r—2av RA U ERHIEEETHLEAa—F—LEEADLEL—BLEDLESL



BIZHLTH, WESN=RIMBREREL0T, ELVOFATXET D,

These studies also showed that, for a familiar application domain, experienced reviewers
sometimes ignore the PBR procedure and revert to using previously acquired heuristics.
NODFREIEE:, BIRADHHT TV r—aV A UITHLT,
BEREMZLEL—IBLED, B LZPBROFIELESFL,
LIATZERL-RRADOFAITIERS

EVVSTEERLE-.

Training and reinforcement can overcome this tendency.

AR EAHRGERIE) T Sl COERLIFIDRERB DA ZRMRT HENTES.

— 3 %A —

By observing the use of PBR in varied environments by several reviewers, these studies
also helped researchers better understand the effects of PBR in different contexts and for
different types of users.

INThDOLE A —BEECKIBFALBRBICENT, PBROEAFEHEETHILIZELOT,
NEDOHEITER:, HREIC, EGDITXFRMIBTE, TLTA—TDEGDZFATITHL
T, PBROFEEZ LY KKEBIEHILITHRID.

For example, PBR seems best suited for reviewers with a certain range of experience.
fHlZ (X, PBRIE, HAEEDFEERTOLE1—HEHHEFICRLSIHLLEST

Reviewers who have previously inspected requirements documents on multiple industrial
projects have, over time, typically developed their own approaches and do not benefit
significantly from the introduction of PBR.
BROIETODIIMIBITEERXEEZRL>TRELIZLEaA—BLET,

oY EEZEEIT T, KIKZESBHOT7T0—FEBFL,

ZL T, PBROZBAMNS AN CBEZEZIFAL.

Reviewers who have little experience (those who have never trained, or have trained but
never applied their skills on a real project) with the relevant representations (such as
designs or test plans) need to receive sufficient training before they can effectively apply
PBR."

BEY AR[MERFTOTAMNIEOD L5R)EELIT,

DULLMMRERMZWLEIBEL =2 EMELY, ELFIEIEZ T TSN EEDTOD T IMIEL



TESDODAFIILEFBERALE-CEALZW)LE 2 —BLE(L,
PBREMBMIERTAIEMNTERI LKL, T RHIIEEZ TADELHS.

This training seems necessary so that the difficulties of creating the representation of the
system do not distract from the process of checking for defects.

ZOrL—=2T 1,

DATLDORBEEDCEDHLEN, RIBERET DIREMNSES (FHLEIIC,
MHETHHERDONS.

— FEDH? (HTIDXFENKRELLEHTUV) —

PBR provides a framework that represents an improved approach for conducting
requirements reviews.

PBRIE, BROLEA—4EMT A-DITHEIN-TITO—FERTIL—LT—V%FRET
3.

However, such an approach will only be effective when an organization tailors the
framework to its own needs and uses feedback from its reviewers to continually improve and
refine the techniques.

LWL, ZOL53HT7TO0—FI(F,

D, BB FD=—XD=ODIL—LT—YEHEL,

RIS EZREL, BT 5012, TOEBOLEL—BRENDT—F/\VI%EFIA
EK)

FICDH, BRZEEH153.

— 2 BB —

Studies have shown that development teams that use PBR to inspect requirements
documents tend to detect more defects than they do using other, less-structured
approaches.

R,

BoNZDOMDTITO—F, HEYBELSNTWEWTITO—FERHTHIELYD,
FYZLDREZERET DIERMDHD, BERXEZRETH-ODPBREFMAT S
RAFEF—LZRLTLS.

Although PBR requires more effort, it offers a number of advantages compared with current
practices.
PBRIE, &YZLDBEADNLETHSHH, PBRIE, RMAEDEITLLELTZLOFAEIRETS.



Relatively novice reviewers can use PBR techniques to apply their expertise in other
development tasks to defect detection.

BB, MIDEBEBOLEL—BLAE(L, REREEO-OIZZDOMDEAFEIRAVIZENT,
WoDREBREBEAT 512012, PBROBEMIEFIATHIENTES.

Using PBR improves team meetings by helping team members build up expertise in
different aspects of a requirements document.

PBRZEAT H&(T,

F—LAN—D, BERXEOHRAGRAEICETH5EMMBMEIERSEEHLEXIETHLIC
&oT, F—LI—TaLTEHETS.

It creates high-level representations of the software system, usable as a basis for work
products in later stages of development.

(PBREFEAT AL, FFKDORIARMICE TAEER R T HEMELTHERATES
VYINITT VAT LDELRNILORBEERT 5.

Each development organization can customize PBR’s set of perspectives, level of detall,
and types of questions.

ZNThORFBET, PBRO—EDHR A, FH#HLAIL, BLIVEBDINTEHREITAXYS
HIEMTEDS.

PBR facilitates controlled improvement, providing a definite procedure, alterable according
to project metrics and reviewer feedback.

PBRIE, REMIDANIIRE, LEA—HBEEDT4—R/\VIICBLLTER A AR
BHEGFIEZIREL, flEShi-(BEEINL)RELZERRICTS.




(HRARIERIETRLTHEEH)
Techniques for Reading Requirements Documents EBRXEZHME T 5= DB
Several techniques exist for individually reviewing requirements documents.

WLOD D (FEfR) BT [E, BRXEEERICLEL—TF 51=DITHFET S,

At one extreme is the ad hoc review, a review with no formal, systematic procedure, based
only on individual experience.

HHBIRGEFMTE, B2 DRFERICOACEDE, AR GRMULEFIEZALVEOLEL—D
T7RHRYILE 2 —ThH5.

A checklist review makes the inspection process slightly better defined by providing
reviewers with a list of items on which to focus.

FryP)ARLE 21—,
EREETH-ONEEDYAMLEL—EEEICRBETSHILIZEST,
HIDIEY BCEEBSINFZAV AR LAV TOEREERT 5.

Defect-based reading provides a set of systematic procedures that reviewers can follow,
which are tailored to the formal software cost reduction notation.

REER—RDFEEEEE, EXGVY IR 7aRMIRREIZEDET:
LE2A—ELAENHSITENTED, ARNLEFIEDO Y FEIRET 5.

Like DBR, perspective-based reading is a scenario-based technique that provides
procedural guidance, tailored to requirements expressed in natural language (for example,
English).

DBRERIFRIS, HRAN—RFEMIEIL,
BARAEZBCTREASNEERICEDLELFHREICAITIAMTIUERET S,
FHIVAR—ZADBEAMTHS.

— 2 %8 —
Table A presents some characteristics of these techniques.

KA, CNoDEMOVKOOLDEFEZENT S.

We present the requirements languages for which each technique is usable and compare
them according to the following criteria:

HAalF LTOEEITECT, EhozbtRL, FIATFRTHIEN TN OEIMIIHT S
BERSHEZIRTI S



® |s systematic.

RETHD.

Are the specific steps of the individual review process definable?
B2DOLEA—TO+RADEKRMGFIESE, EEHEATHEN?

® |s focused.

EmEFELTTS.

Must different reviewers focus on different aspects of the document?

AOLEL—EEER, XEOEGHAEICERELTOILENHLIMN?

HEZFIHIATBE

Based on feedback, can reviewers identify and improve specific aspects of the

Allows controlled improvement.

technique?
T4—RN\YICEDNT, LE2A—BLE G, BFTOREQREEHIIL, RETHIEN
AIREAN ?

HRE7A XA FE
Can reviewers customize the technique to a specific project or organization?
LE2—ELE(E, BT EORBFELETOSIMIAREITAXAEEN ?

Customizable.

r—=20F] g
Can reviewers use a set of steps to train themselves in applying the technique?

LEL—HHHEE, KT ERAY LRI, BEEIRT AOIZ—EDFIEZFATES

Allows training.

m?

Table A Characteristics of requirements reading technique. ZERBEERITDRFE
Controlled
Requirements Focused? Customizable? | Training?
Systematic? improvement?
Technique language BRE HREZA X TR | NL—=2%
- EXTT REEHETEE
ERER HTHM bl FIRED
H
Ad hoc Any No No No No No
Checklist Any Partially No Partially Yes Partially
Defect-based Software
reading Cost Reduction Yes Yes Yes Yes Yes
(formal notation)
Perspective- Natural
Yes Yes Yes Yes Yes
based reading | language




(HENDIAAUE)

Because PBR works from a definite procedure, and not the reviewer’s own
experience with recognizing defects, new reviewers can receive training in the
procedure’s steps.

PBRIZ,

LEA—{BREDORMRZERHL-ES B S ORBRTIILS, PAELGFIENSEIET 510,
F-LGLEA—BEEL FIBORTYIT ClFEERITHIENTES.

A Sample PBR Procedure from the Tester’s Perspective
TARA—DHERH>DPBROFIEH

For each requirement, generate a test or set of test cases that let you ensure that a system
implementation satisfies the requirement.

ENTRDERITHLT, YATLOEENEREH LTS LEHRIED,

TANMF =Dy bELLETANEEHET

Follow the procedure below to generate the test cases, using the questions provided to
identify faults in the requirements.

EROBEEFHTET S-HICRESN-BERZFALT

TANF—REERTHIZIE, LLTOFIBIZHES>TIZEL.

General questions  —&RIAER
Read each requirement once and record the number and page along with the inputs to the

requirement.

INTNDERE—EHRH BERANDANE—REIIR—DLEBESERLET 5.

® Q1. Does the requirement make sense from what you know about the application or
from what is specified in the general description?
BEORIE, —MRMIGESRBATIEESINZED, BLLUITTUr—2 302DV TH> TSI ED
LEKRZELEY M ?

® Q2. Do you have all the information necessary to identify the inputs to the requirement?
HatzlF, BRANDANTHANT 5-OICHELGLETOFEREF>TLSN?



Based on the general requirements and your domain knowledge, are these inputs
correct for this requirement?

— R ER EHET-DR A VEEICE DT, COBREEBETHNSDANIEME
m?

® Q3. Have any of the necessary inputs been omitted?
WHEGAADOVTMD, BRIN TSN ?

® Q4. Are any inputs specified that are not needed for this requirement?
WIRDDANIF, COERISHLTREESN TGN ERAREIZHESNTLNSA ?

® Q5. Is this requirement in the appropriate section of the document?
XED#EYGERIIAVICEWT, COEKRIEHZM?

Part a: Building equivalence sets. Rty DHEE

For each input, divide the input domain into sets of data (called equivalence sets); all values
in each set will cause the system to behave similarly.

TNENDAAITKL,

ABRA U ET—R(RAERYREREIEND), Thbhb, DRATLDRLCESICIRASFESITHAIE
TYrADETHIE

DEIYNTHEITS.

Determine the equivalence sets for a particular input by understanding the sets of conditions
that affect the requirement’s behavior.

BROIRDBVICHET IRGDINEBRTHECEOT,

BREDANICHT HEIEEIFERET S.

You may find it helpful to keep the following guidelines in mind when creating equivalence
classes:

HiEt-IE, FHEVZRZER T SFFICUTDAARSIAUEZIEICES,
HEFTA-OITRIDEN(REEYNZRDITHAREMEAHS.

® |f an input condition specifies a range, at least one valid (the set of values in the range)
and two invalid equivalence sets (the set of values less than the lowest extreme of the
range, and the set of values greater than the largest extreme) are defined.
ANEHFEEETIEELEE,



DILKELIDDENTLD(EERNDED VL)L,
2D DEMRELY M EROBIFKIREDED VL, BIFITRRLYDREZED VL)
AEHREINTWNS.

® |f an input condition specifies a set’'s member, at least one valid (the set itself) and one
invalid equivalence set (the valid set’'s complement) are defined.
ARNEHENEYRD AV N—FIRET H5BE,
DIELEBLIDDEMGLDEREBR)E,
1IDDOEYRELYMNEDLGEYIDER) TERSIND.

@ |f an input condition requires a specific value, then one valid (the set containing the
value itself) and two invalid equivalence sets (the set of values less than and the set
greater than the value) are defined.

ANEHDIRHEDEZERT D55,
1I2DEFEMNLDOEEFREZELEYNE2DDEMRIELYMELYEREVNEVES, BLUE
FYBLPELMEDEYMNEEERT S.

Each equivalence set should be recorded under the appropriate input.
ERELYME, BYEA SN TEBINDETHS.

® Qa.l. Do you have enough information to construct the equivalence sets for each
input?
HEzlE, TNETNDAANDT-ODEELIEEET 50D+ NEEREF->TLD
me

Can you specify the boundaries of the sets at an appropriate level of detail?
HiEf-IE, BUGHMLANILTEIMDEREIEET HENTEEMN?

® Qa.2. According to the information in the requirements, are the sets constructed so that
no value appears in more than one set?
BERIZEITHERIHST,
ENEBDYMIRREINGNEIIZ, By ERSA TSN ?

® Qa.3. Do the requirements state that a particular value should appear in more than one
equivalence set? (That is, do they specify more than one type of response for the same

value?)



BRIE, HEDED, EHRORELYMIBENEGREZLLRRTNDEMN?
(Tahs, TNLIFECEICHT DLEEDERDIATERET 55 ?)

Do the requirements specify that a value should appear in the wrong equivalence set?
BRI, Bo-FIEEYMATHRNSEZIEET 57

Part b: Testing equivalence sets. RE{EtYFDRE

For each equivalence set, write test cases, and record them with the associated equivalence
set.

ENThDOEEEYMIFL,

TANMr—RZEE, BETHRIELYNTENLZRERT 5.

Select typical test cases as well as values at and near the boundaries of the sets.
tyrDEFIALE, BROMEEREKRIC, BEMWGET AN —RERIRT 5.

For example, if the requirement expects input values in the 0 to 100 range, the test cases
selected might be 0, 1, 56, 99, and 100.

BIZIE, BERA 0 M5 100 OHETANEEZEELTLDIES,
BRSNFTAM—XIE, 0, 56, 99, 100MELNZELY.

Finally, for each equivalence set, record the expected resulting behavior.

BRIZ, TNETNOREEYMIMLT, SiFENSBEROBEERERT 5.

(That is, how do you expect the system to respond to the test cases you just made up?)
(Tlabhb, HLIEBRLETAN —RICORTLERIGSES-HIZ, EOQKLIITHFT S
n?)

® Qb.1. Do you have enough information to create test cases for each equivalence set?
HiEtzlE, TR ETNORIEEYMIFLT, TR —REES=OIC+ R EEREF>TL
M7

® (Qb.2. Are there other interpretations of this requirement that the implementer might
make on the basis of the description given?

REREENESZONHBIZESVTHESTHSD, COERDIMDERAHHH ?

Will this affect the tests you generate?



NI, HEF-NERTHTANMIEEEEZ S50 ?

® (Qb.3. Is there another requirement for which you would generate a similar test case but
would get a contradictory result?
HIET-DNFETIRRE/DILHIENIEZRINT,
HEEDNEICKIGT AN —REEFBLTNSTZSD, tDEKRIEHLN ?

® (Qb.4. Can you be sure that the tests generated will yield the correct values in the
correct units?
HETFEREINFT A, ELWVEGETELIMEZRATHAIELHEELRITENT
EHM7?

Is the resulting behavior specified appropriately?
HROBMEE, @YIEESA TSN ?

Table 1 Requirements defects that PBR helps detect.
PBR BT HD (/I DER R

Any significant requirement related to functionality,
performance, design constraints, attributes, or external
interface not included

Wae, \OA—T X, RETLOFIR, Bt LLAINEA 5D
I—RIEHETHIEELGEHRD, EFNTEL.

Undefined software responses to all realizable classes of input
data in all realizable classes of situations
REBEDVILIIT7H, KIRDITRTOERRAGELGITAT, A

Missing information . . . N _ .
NT—BDTRTORRARBGISRICIEET .

FHROT B
Sections of the requirements document

BERXEDEI IV

Figure labels and references, tables, and diagrams
HDSNILPSEXR, &,

Definitions of terms and units of measure
BIEBRMEAEEHEDESE




Ambiguous information

LAV

Multiple interpretations caused by using multiple terms for the
same characteristic or multiple meanings of a term in a
particular context

BHOERE, BEOIVTHFRAMIBITSAEDORILEHE, =
FEBODERDE=-OIC, ERORFBEERAIT A LICELLTEIE
gIEhd

Inconsistent information

FEL-ER

Two or more requirements that conflict with one another
22U EDERMNEVIFEELTLNS

Incorrect fact
Eo-EE

A requirement-asserted fact that cannot be true under the
conditions specified for the system.

FERENF-ERD, SDRATLIZHLT, BESN-FHDTTET
HEZEMTELGLENSEE

Extraneous information

HEERTIFER

Unnecessary or unused information (at best, it is irrelevant; at
worst, it may confuse requirements users)

TE, HLLIRFEADER

(KT, EETHL, KRET, EROLI—YEZREASELIHDSE
WAYHD)

Other errors, such as including a requirement in the wrong

Miscellaneous defects section

ZOHDOARES RLES -V a3V TEREEL L5, TDMHDIS—
(FBET BIEATUSNIEREZ (V)

(M@ DaAR)

PBR leads to improved defect detection rates for both individual reviewers and

review teams working with unfamiliar application domains.
PBRIE, FENGT TV r—2av RA U THETBELRDLEA—BLFLLEA—F— LD
MAICRLT, BESN-RIEEEHEIZEND.




