Overcoming
RequirementBased
Testi ngos H

Robin F. Goldsmith, JD
COHRAOVANAGEMENT.

SYSTEM ACQUISITION & DEVELOf
QUALITY/TESTING
PRODUCTIVITY

22 CYNTHIA ROAD
NEEDHAM, MADRUBA
INFO@GOPROMANAGEMENT.C
WWW.GOPROMANAGEMENT.C
(781) &53

©20080FRAVANAGEMENT, -1 Overcoming Requitem@ngss e d Test i



Objectives

ldentify strengths, and often unrecognized
weaknesses, of requirerAagted tests.

Emphasize the importance of testing based ¢
business, as well as system, requirements.

Describe ways of identifying more of the ofte
overlooked tests that are needed.
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RequiremenBased Tests Usually
Considered Black Box (Function:

Input, —p
conditions
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Strengths
I Intuitive

, Expected | Mostimportant, relates to wh

Results software is supposed to do

Weaknesses
0 Potential for inconsistency
0 No single, certain right answe

0 lllusory sense of adequacy

Often done ad hoc, inefficiently
Overlooks things, iAusen
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Hitzsl: Rsguiramenis-sassd Te'szs‘
On!y as Gocd 2y te Heguicements

C Most organi z atol &
unclear, wrong, incompletiedactually even worse
than realized because mus$ REAL requirement

C Some say this 1 s
requirements, writing involves too much worthlé
busywork, and/or number of changes is too gre
causes excessi ve rewr

Inadequate requirements becomedudfidlel prophec
Some denigrate requirerAzamdsd tests, all gagt go te

Question: what exactly is one testing (or developl
s/ he doesnot know what
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You Can Discovera Lot Morg of ihe ¢
Regquiremenris Than You Jsually DN

U Perfection is not the issue, adequac

U Write enough to be helpful but np more
iterate to detall as needed

U REAL requirements are business requiren

U Awarenessf the REAL, business requirement
changes much more than the REAL requirerr
themselves; business requirements are fairly

U Mindset change enables discovering more fu
UProactive TestingE t
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A Two Types of Requirements:

r-'n
ile

susiness/Jser/Slaxshoicer FroductSysteniSoltvare
Business/user/customer/, Language & view dfuaan
stakeholder language & viedefined product/system

business ehvironmgnt ~ How(design) presumably
Serves business objectlvesaccompnsh the presumed

., Whatbusiness results must pusiness requirements

be delivered to solve a |
business need (problem, - Often phrased in terms of

opportunity, or challenge) seternal functions each pi
provide value when of the product/system mus

delivered/satisfied/met ~ Perform to work as design
Many possible ways to accomplisfiFunctional Specifications
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Even Requlremer
the Difference 1s Detall

Business Requireme

(HigH_evel, Vague

’ ’

Product/ Reqs
Deta|le

System/
rrFar e d
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NBusi ness requi
as highedevel statements of the
goals, objectives, or needs of the
enterprise. o




When Business/User Requireme
Are Detalled First, Creep Is Redl

User Acceptance Test Technical Tests

Business Requiremdjl Product/System/Soft
(HigH_evel) Reqs(HigH_evel)

; ; ’

Busines Regs.
(Detal

-
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Hitfali- Teséizrs’ Almost Total Empghasic %@[7

resfadifty Clanty Lifssss Msjor 851

Reviewing requirements is of _
treated as part of requirerEdsd testing

Ambiguous or untestable (a clarity issue) requiremg
likely to be misunderstood and developed wrong

Regardless, without a t
whether or not the development meets the require

C A requirement can be perfectly testable &
perfectly wrong, t
correctness

C Testabillity is irrelevant for overlooked
regquirements

5
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Froacijvz Tesiing™ Rzviews Catch €
Wrong. Ovstlooled, Jrclezr Rags

Requirement21+ ways to evaluate
—ormats (including clarity, ambiguity, testabili
~inding overlooked requirements

Detecting incomplete and incorrect requireme
Designl5+ ways to evaluate

Requirements errors are most common caust
design issues

Code generally reflects design errors (see
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v Froactive Testing™ Methods

r‘

Invoive Reguinemenis-Eassd Teds

A)

Proactive User Accgs
Requirements phaseation of requiremdrased tests
Proactive User Acceptance Criteria set framework fo
execution, and spot incorrect and overlooked require

Proactive technical test planningfdsigign phase
Master Test Planning spots showstopper missed reg

Detailed Test Planning spots incomplete, incorrect c:
Including for current buzzeamtnuous integration

Black and white box design of test cases spots overl
unclear, erroneous conditions
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Proactive Testitgfe Cycle

FEASIBILIT

SYSTEMS D
ANALYSIS

ANALYSIS

, SIS SYSTEM
: A : DESIGN

7
/

Static

7
7

LIFECYCLP h a s e 6 Sesting

PHASE Primary Activity, Requirements
Deliverable Measure, Based: Tests
WEQET[ l
See: \
: A t
www.ddj.com/dept/debug Fasalis

/184414873 /184414883
/184414897 /184414911 AR

Test:Plan

www.gopromanagement.cé HHHT_-_ DEVELOP

l Unit:-Tests E—
MENT

RSN (QIR RN KS
System;:Special
Jests

PRODUCTIO Independent
OPS & MAINT (QA)Tests

[Life Cycle reit.] | Dyn ami1
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http://www.ddj.com/dept/debug

Requirement:

Calculate 5% Sales Tax on the C

RequiremenBased Test:
I Enter one item at $99.99, Sales tax should be .

Acceptance Criteria

I Create an order consisting of both taxable and
nontaxable items

I Create an order that covers 2 pages
I Produce a credit voucher for a returned item
I Calculate for states and localities with different

Then drive acceptance criteria to lower de
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X S i Ia/ Crver-fielience on
es Misees Tast Gondbons

.ﬂ\
O

Use Cases can be user requiremés
(but usually ansagerequirements of the anticipa
product/system, i.e., high level design)

Exercising a Use Case Is a requirdrasatstest

C Premise Is that one test case Is needed for ea
Case path/scenario, but
A path usually has multiple conditions to test
AHappy Patho i1 s most
Alternative steps and paths are often missed
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When a customer wants to place an order, first the customer has to be in the syste
Once in the system, each customer has a unique Customer Number. When the Cu
il s entered, the specific customer o0s r

credit card which they prefer to use.

records can be located by entering the credit card number.

| f the customer 6s record cannot be fo
number, the customer 6s record can be

name should be entered in last, first, middle name sequence. The name to be sear
argument) can be full or partial. The program will display a list of customers starting

customer whose name is equal to or next greater than whatever has been entered
argument. One can scroll backward and forward alphabetically through the list of ni
addresses and select the record that

| f the customer ds record cannot be | o
assigned the next sequenti al Cust omer

address, home/business phone numbers, and (optionally) a credit card number mus
Phone numbers should be 10 digits. The address should bamaaligrepostal Zip code
and a valid tvebaracter state abbreviation.

Once the customer 6s record has been r
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~unciionality Mairix

Technical View

@ |, S |3 12 I3
User View (Use Caselsy |2 |5 |8 (E|€ |28 |2 |2
s |||l |0 |= |&|€ | (O
O |l Do lo |& |00 |a O
Find by Cust. No. (exact match) | X X X
Customer 1s not found * X X X
Cust. Is found and confirmed? X X X
Cust. Is found, not confirmed* X X X
Find by credit card no. (exact) X X X
Search by cust. Name (partial X X X X
Select cust. from search list X X X
Quit the search X | X X
Add new customer to databasex X | X [ X |[X | X|X
Quit X X X
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Froacijvz Tesiing™ Destects Tioical a\ :
Misssd 1 sz Case Slaps, Conditions )
Structuring a Use Case-stegtep
helps reveal requirements to test that ofter
missed In a written spec or in a Use Case

from scratch

Technical View requirements also need to
tested within the Use Case execution, but
always are overlooked in traditional Use C

Structural flow requirements also should b
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White Box (Structural) Tests
Usually Based on Cod

Demonstrates system as written
has been tried out

Approach developers generally L
(informally and unconsciously)

Test cases generally more comp
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Degrees of Structural Coverage

Execute module/routine from entry to exit

Within a module/routine, execute
2. Lines of code
3. Branches (basis paths, complete)
4. Logic paths (exhaustive)

i Flowgraph: Node
cModul eds Exit
¢ Where logic branches
¢ Junctions (logic returns)

i Flowgraph: Edge

¢ all logic between nodes nFl owgraph
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White Box (Structural) Tests

Strengths Can be used at hig

i AEngineering levels based on:' %
consistent, quantifiable answe Business log
AHow many t es Use case flo

Work flow
(buttons and
menu choice
Weaknesses are nodes)

0 Does not test what ought to bBIS\VEle]e[SIEHlEISTo RION (1=
0 Can be thwarted by bugs, chAlSUUE{SIEIn(EE
0 Tedious, tirNsuming, eH@mone

| Assures code Is tested
I Can use prior to coding
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Test Each Use Case Path/Scene

Defi ned as nHow an actor
Theactons usually the user, andsistents what the

developers expect to be programmed. Therefore, us
really are white box/design rather than black box/bus

requirements:lowgraph this Use Casath=Test Case

U1l.Enter customer numberR1.1.Customer is found (U4)
R1.2 Customer is not found (U2

U2.Enter customer name R2.1 Select customer from list (

R2.2 Customer is not in list (U3)
U3.Add customer R3 Customer is added
U4.Enter order R4 Order is entered (Exit)
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Flowgraph of Use Case

AULR1.1U4R4EXit
AULR1.2U2R2.1U4R4EXit
AULR1.2U2R2.2U3R3U4
R4EXIt

AULR1.2U3R3U4R4EXit
AULR1.2Exit
. AULR1.2U2R2.2EXit
AU1R1 2U2-R2 2U3Exit
. \ ALU3R3.1Exit

ALLA;R4 1EXit
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specific structured methods to design test case
systematically elaborating each business rule,
Decision trees and tables

Business logic mapping (including Cause and Effet
Graphing), like white box but of functionality

C Implies one test per scenario covers all require

C Focusing on detail can be faneétees
Masks other, especially bigger, requirements
Large number of tests identified can be overwhelm
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