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Objectives

¸ Identify strengths, and often unrecognized 

weaknesses, of requirements-based tests.

¸Emphasize the importance of testing based on 

business, as well as system, requirements.

¸Describe ways of identifying more of the often-

overlooked tests that are needed.
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Requirements-Based Tests Usually 

Considered Black Box (Functional)
ìStrengths

ì Intuitive

ìMost important, relates to what 

software is supposed to do

òWeaknesses

òPotential for inconsistency

òNo single, certain right answer

ò Illusory sense of adequacy

òOften done ad hoc, inefficiently

òOverlooks things, input-driven

Input,

conditions

Expected

Results 
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Pitfall:  Requirements-Based Tests Are 

Only as Good as the Requirements

ÇMost organizationsô arenôt very good ð
unclear, wrong, incomplete ïand actually even worse 
than realized because most miss REAL requirements

ÇSome say this is because itôs impossible to define 
requirements, writing involves too much worthless 
busywork, and/or number of changes is too great and 
causes excessive rewriting, so donôt waste your time
Ç Inadequate requirements becomes a self-fulfilling prophecy

Ç Some denigrate requirements-based tests, all say just go test

Ç Question:  what exactly is one testing (or developing) if 
s/he doesnôt know what the requirements are?
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You CanDiscover a Lot More of the

Requirements Than You Usually Do

üPerfection is not the issue, adequacy is

üWrite enough to be helpful but no more,     
iterate to detail as needed

üREAL requirements are business requirements

üAwarenessof the REAL, business requirements 
changes much more than the REAL requirements 
themselves; business requirements are fairly stable

üMindset change enables discovering more fully

üProactive TestingÊ techniques help get them right
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ĀTwo Types of Requirements:
Business/User/StakeholderProduct/System/Software

¸ Business/user/customer/ 
stakeholder language & view, 
conceptual; existswithin the 
business environment

¸ Serves business objectives

¸Whatbusiness results must 
be delivered to solve a 
business need (problem, 
opportunity, or challenge) and 
provide value when 
delivered/satisfied/met

¸ Language & view of a human-

defined product/system

¸ One of the possible ways

How(design) presumably to 

accomplish the presumed 

business requirements

¸Often phrased in terms of 

external functions each piece 

of the product/system must 

perform to work as designed 

(Functional Specifications)Many possible ways to accomplish
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Even Requirements ñExpertsò Think 

the Difference is Detail

Business Requirements

(High-Level, Vague)

Product/

System/

Software

Reqs.

(Detailed)

BABOK 1.6 2.1.1 p. 18

ñBusiness requirements are defined 

as higher-level statements of the 

goals, objectives, or needs of the 

enterprise.ò



Overcoming Requirements-Based Testingôs Hidden Pitfalls- 8©2009 GO PRO MANAGEMENT,INC.

When Business/User Requirements 

Are Detailed First, Creep Is Reduced

Business Requirements

(High-Level)

Business

Product/System/Software 

Reqs. (High-Level)

Reqs.

(Detailed)

Reqs.

(Detailed)

User Acceptance Test Technical Tests

Product/

System/

Software
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Pitfall:  Testersô Almost Total Emphasis on 

Testability/Clarity Misses Major Issues

¸Reviewing requirements is often               
treated as part of requirements-based testing
¸ Ambiguous or untestable (a clarity issue) requirements are 

likely to be misunderstood and developed wrong

¸ Regardless, without a test, thereôs no way to confirm 
whether or not the development meets the requirement

ÇA requirement can be perfectly testable and 
perfectly wrong, testability doesnôt assure 
correctness

ÇTestability is irrelevant for overlooked 
requirements
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Proactive TestingÊ Reviews Catch 

Wrong, Overlooked, Unclear Reqs

üRequirements, 21+ ways to evaluate

üFormats (including clarity, ambiguity, testability)

üFinding overlooked requirements

üDetecting incomplete and incorrect requirements

üDesign, 15+ ways to evaluate

üRequirements errors are most common cause of 

design issues

üCode, generally reflects design errors (see above)
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Key Proactive TestingÊ Methods         

Involve Requirements-Based Tests

üProactive User Acceptance TestingÊ

ü Requirements phasecreation of requirements-based tests

ü Proactive User Acceptance Criteria set framework for later test 

execution, and spot incorrect and overlooked requirements 

ü Proactive technical test planning/designðdesign phase

ü Master Test Planning spots showstopper missed requirements

ü Detailed Test Planning spots incomplete, incorrect capabilities, 

including for current buzzword continuous integration

ü Black and white box design of test cases spots overlooked, 

unclear, erroneous conditions

Large

Medium

Small
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Proactive TestingTM Life Cycle

Acceptance

Test Plan

ACCEPTANCE

Feasibility

Report

High-Level

Business

Requirements

FEASIBILITY

ANALYSIS

DEVELOP-

MENT

SYSTEM

DESIGN

SYSTEMS

ANALYSIS

Acceptance

Test

Acceptance

Criteria

Code (Debug,

Informal Review)

Tech/Devel.

Test Plans

Formal Review

Black/White Box

Unit Tests

Integration Tests
System, Special

Tests

PRODUCTION, 

OPS & MAINT.
[Life Cycle reit.]

Requirements-

Based Tests

Independent

(QA) Tests

Low-Level

Design

See: 

www.ddj.com/dept/debug

/184414873  /184414883

/184414897  /184414911 or 

www.gopromanagement.com

Phaseôs

Primary

Deliverable

Testing

Activity,

Measure,

Manage

LIFECYCLE

PHASE

Static

Dynamic

http://www.ddj.com/dept/debug
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Requirement:  

Calculate 5% Sales Tax on the Order
¸Requirements-Based Test:

ïEnter one item at $99.99, Sales tax should be $5.00

¸Acceptance Criteria

ïCreate an order consisting of both taxable and 

nontaxable items

ïCreate an order that covers 2 pages

ïProduce a credit voucher for a returned item

ïCalculate for states and localities with different rates
Then drive acceptance criteria to lower detail
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Pitfall:  Superficial Over-Reliance on

Use Cases Misses Test Conditions

¸ Use Cases can be user requirements                       

(but usually are usagerequirements of the anticipated 

product/system, i.e., high level design) 

¸ Exercising a Use Case is a requirements-based test

Ç Premise is that one test case is needed for each Use 

Case path/scenario, but 

Ç A path usually has multiple conditions to test

Ç ñHappy Pathò is most commonly, often only, exercised path

Ç Alternative steps and paths are often missed



Overcoming Requirements-Based Testingôs Hidden Pitfalls- 15©2009 GO PRO MANAGEMENT,INC.

Exercise:  Find/Add Customer
When a customer wants to place an order, first the customer has to be in the system and identified.  

Once in the system, each customer has a unique Customer Number.  When the Customer Number 

is entered, the specific customerôs record should be retrieved.  Some customers have registered a 

credit card which they prefer to use.  If the Customer Number is not known, these customersô 

records can be located by entering the credit card number.  

If the customerôs record cannot be found by exact match of Customer Number or credit card 

number, the customerôs record can be searched for alphabetically by the customerôs name.  The 

name should be entered in last, first, middle name sequence.  The name to be searched for (search 

argument) can be full or partial.  The program will display a list of customers starting with the 

customer whose name is equal to or next greater than whatever has been entered as a search 

argument.  One can scroll backward and forward alphabetically through the list of names and 

addresses and select the record that is the customerôs.

If the customerôs record cannot be located, the customer may be added to the database and 

assigned the next sequential Customer Number.  When adding a customer, the customerôs name, 

address, home/business phone numbers, and (optionally) a credit card number must be entered.  

Phone numbers should be 10 digits.  The address should have a five- or nine-digit postal Zip code 

and a valid two-character state abbreviation.  

Once the customerôs record has been retrieved/created and confirmed, go to the item entry routine.
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Functionality Matrix
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User View (Use Cases)

Technical View

Find by Cust. No. (exact match) X X X

Customer is 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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Proactive TestingÊ Detects Typical

Missed Use Case Steps, Conditions

üStructuring a Use Case step-by-step                

helps reveal requirements to test that often are 

missed in a written spec or in a Use Case written 

from scratch

üTechnical View requirements also need to be 

tested within the Use Case execution, but almost 

always are overlooked in traditional Use Cases

üStructural flow requirements also should be tested
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White Box (Structural) Tests

Usually Based on Code
¸Demonstrates system as written 

has been tried out

¸ Approach developers generally use 

(informally and unconsciously)

¸ Test cases generally more complex
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Degrees of Structural Coverage
1. Execute module/routine from entry to exit

Within a module/routine, execute all

2. Lines of code

3. Branches (basis paths, complete)

4. Logic paths (exhaustive)

ü Flowgraph:  Node
ÇModuleôs Entry, Exit

ÇWhere logic branches

ÇJunctions (logic returns)

ü Flowgraph:  Edge
Çall logic between nodes

IF

IF

T F

T
F

ñFlowgraphò
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White Box (Structural) Tests

ìStrengths

ìñEngineering Approachò yields 

consistent, quantifiable answer to 

ñHow many tests?ò

ìAssures code is tested

ìCan use prior to coding

òWeaknesses

òDoes not test what ought to be

òCan be thwarted by bugs, changes

òTedious, time-consuming, error-prone

Can be used at higher 

levels based on:

V Business logic

V Use case flow 

V Work flow 

(buttons and 

menu choices 

are nodes)

Developers need to test 

from requirements too
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Test Each Use Case Path/Scenario

Defined as ñHow an actor interacts with the system.ò

The actoris usually the user, and the systemis what the 

developers expect to be programmed.  Therefore, use cases 

really are white box/design rather than black box/business 

requirements.  Flowgraph this Use Case. Path=Test Case
U1.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 (U4)

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

U1

R2.2

Exit

U3

R3

R1.2R1.1

U4

R2.1

U2

R4

ÅU1-R1.1-U4-R4-Exit

ÅU1-R1.2-U2-R2.1-U4-R4-Exit

ÅU1-R1.2-U2-R2.2-U3-R3-U4-

R4-Exit

ÅU1-R1.2-U3-R3-U4-R4-Exit

ÅU1-R1.2-Exit

ÅU1-R1.2-U2-R2.2-Exit

ÅU1-R1.2-U2-R2.2-U3-Exit

ÅU3-R3.1-Exit

ÅU4-R4.1-Exit
R3.1

R4.1
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Pitfall:  Gurus Equate Requirements-Based 

with Low-Level Test Case Techniques

¸ Typically emphasize one or a few                           

specific structured methods to design test cases by 

systematically elaborating each business rule, e.g.,

ï Decision trees and tables

ï Business logic mapping (including Cause and Effect 

Graphing), like white box but of functionality

Ç Implies one test per scenario covers all requirements

Ç Focusing on detail can be forest-and-trees

Ç Masks other, especially bigger, requirements

Ç Large number of tests identified can be overwhelming


