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Tonight’s Topic

e Requirements

e Alternatives to English

e Exercise
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Why are requirements hard to write?

Requirements are written in English
English is inherently vague and imprecise

We rarely train people in how to write good
requirements

We often have trouble separating reqwrements
(WHATSs) from design (HOWSs)

Impact of poorly written or non-existent
requirements not understood...

Misconception - spending time writing
requirements delays product release...
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Writing Requirements

Alternative Techniques

— reduce ambiguity by expressing requirements in a manner
that leads to better understanding, a more coherent
design, and more effective testing...

Some examples:

Use Case Diagrams
Flowcharts

Structured English

Truth Tables

State Transition Diagrams
E-R Diagrams

Excellent tools for expressing requirements in
ways that lead to clear understanding

Copyright © 2009 Software Quality Consulting Inc. Slide 4




Write Testable Requirements

e Use Case Diagrams

Express requirements in ways that facilitate understanding

Place Inventory
Order System
. Order
Status
Cancel
Order Accounting (P

Return
Product

Shipping
Clerk

Ship
Order

Schneider, G. and Winters, J., Applying Use Cases: A Practical Guide, Addison-Wesley, 1998.
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Write Testable Requirements

breast examination (e.g.,
MLO view) selectad

e Flowcharts

When a breast examination is
selected requiring the use of a
shifting paddle, if the detected
paddle position does not match
the view, the Acquisition
Workstation shall prevent the
x-ray exposure until the faulty
condition is corrected. A warning
message shall be displayed to
alert the user about possible error
conditions.

No

requires use of
shifting paddla?

does not match
the view

does match the
view

Acquisition Workstation shall
prevent the x-ray 8xposure

r
warning message shall be
displayed 1o alart the user about
possible error conditions
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Write Testable Requirements

e Structured English
When running the calculation rule, if a numerical operation is
to be performed such as multiplication or division, the system
shall only run the rule if value to be used is in numerical form.
e Re-write using Structured English
IF numerical operation is to be performed when running
calculation rule
THEN IF value to be used is in numerical form
THEN run calculation rule
ELSE 7?7
ELSE ??
ENDIF
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Write Testable Requirements

e Truth Tables

Change User Password Example OP = Old Password NP = New Password

User enters new password. Application confirms if new password meets the following configuration rules.

1.

If OP is correct, NP and Confirm NP are same, pass configuration edit, and has not been used during
prior two changes, confirm change with a successfully changed password message. An “OK” button
brings user to Home page. Error Message = Password successfully changed.

If OP is correct and NP and Confirm NP match but do not conform to configuration settings, a message
describing error is displayed. OP, NP and Confirm NP are blank after user selects “OK” on error
message. “OK” button brings user to Change Password screen. Error Message = Password you
entered does not conform to format specified by your system administrator. Enter a valid password.

If OP is valid and NP and Confirm NP do not match, a message describing error is displayed. OP, NP
and Confirm NP are blank after user selects “OK” on error message. “OK” button brings user to
Change Password screen. Error Message = NP and Confirm NP entries do not match. Try again.

If OP is correct and NP and Confirm NP match and pass configuration but has been used prior by user
during previous two changes a message is displayed. OP, NP and Confirm NP are blank after user
selects “OK” on error message. “Ok” button brings user to Change Password screen. Error Message —
Password has been used too recently. Try again.

If NP and Confirm NP match and pass configuration but OP is invalid, a message is displayed. OP, NP
and Confirm NP are blank after user selects “OK” on error message. “Ok” button brings user to
Change Password screen. Error Message — OP entered is invalid. Try again.
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Write Testable Requirements
e Truth Tables

OP NP and Confirm Password NP not used in Password Display
Confirmed NP match Rules last two change Message
followed changes successful?

TRUE TRUE TRUE TRUE Yes 1

TRUE TRUE FALSE DON’'T CARE No 2

TRUE FALSE DON'T CARE DON’'T CARE No 3

TRUE TRUE TRUE FALSE No 4

FALSE DON'T CARE DON'T CARE DON'T CARE No 5

Messages:

1. “Password successfully changed”
2. “The password entered does not conform to the format specified by your sys admin. Enter a valid

password.”

3. “New Password and Confirm New Password entries do not match. Try again.”
4. “The password you entered has been used recently. Try again.”
5. “The Old Password you entered is invalid. Try again.”

How many tests are required to test these requirements?

Copyright © 2009 Software Quality Consulting Inc.

Slide 9

Write Testable Requirements

e State Transition Diagrams
— Essential for state-driven and real-time systems

Booch State Diagram: Alarm Clock

Running Checking Triggering Playing
P
= - e i St ey Radio or
Counling Lime e " Alarm State C
5 sound on
\ — i =
] | “ )
/ | { J
Snoozing Ending
)
Ay Postpone for Stop Alarm
\: 10 minutes
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Write Testable Requirements

e E-R Diagrams
— Essential for database-centric systems

AIRPORT FLIGHT

ARPORTCODE FLIGHTMUM
ARFORMANE | RPORT! Fomie (CUSTOMER
oI DDATE CUSTOMERNUM
STATE ATIME FIRSTNAME
ADATE MIDDLEMAME
DESTINATIONAIRPORT LASTNAME
| FRICE STREETHNUMBER
| AIRPLAMENUM(FK) STREETNAME
! ARPORTCODE(FK) ity
FK_AIRPORT | CTaTE
! T PHONE
| FK_ARPLANE .~

| - FK_FLIGHT l FK_CUSTOMER
[} o

ARPLANE  ~ PAYMENT
AIRPLANENUM FLIGHTNUM(FK)
ARPLANENAME CUSTOMERNUMFK)
GAPAGITY CREDITCARDTYPE
AIRPORTCODE(FK) CREDITCARDNUM
BOOKDATE
HOLDDATE
EXPIREDHOLDDATE
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Exercise

e Break up into groups

e Each group select an alternative technique
e Write requirements using that technique

e For the technique chosen, pay attention to:
Strengths

Weaknesses

Issues or obstacles

What tools might help

Anything else that comes to mind

e In 30 minutes (or less) we will share results
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Exercise

tratfic
tag monltoring camera

reader

e i —
The E-ZPass Process tratfic
L ©2001 HowStuffWorks Information display
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Exercise

Monthly @ Use license plate e =
® Statement of photo to identify
Charges Customer violators 8,
Database at 09%
C: £.2 Pass ‘D
Customer Center
SEnsor {éenso}: s
Car approaches Software at | A~ | Carpasses Traffic
tollbooth I Tollbooth [N~ thru tollbooth Ticket
\"f’.- =
= BOEZrass
Tag in car e AD Picture of
license plate

Information Display

Exercise

ti for Requi

Assume only passenger cars.

Assume drivers have valid E-Z Pass tags and have set up a valid account with E-Z Pass Center.
Assume there is no gate as shown in the picture...

Assume that toll to be paid is determined by distance driven - there is a tollbooth where drivers
enter and another tollbooth where they exit.

5. Focus only on software that resides at tollbooths - not at central location,

Bwn s
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Reading List

* Wiegers, K. E., Software Requirements, Microsoft Press, 1999

* Wiegers, K. E., More About Software Requirements — Thorny
Issues and Practical Advice, Microsoft Press, 2006

* Goldsmith, R., Discovering the REAL Business Requirements for
Software Project Success, Artech House, 2004

e Gause, D. and Weingberg, G., Exploring Requirements: Quality
Before Design, Dorset House, 1989.

 Sommerville, lan, and Pete Sawyer, Requirements Engineering: A
Good Practice Guide, John Wiley & Sons, 1997

e Robertson, S., “Requirements and the Business Case”, /EEE
Software, Sept-Oct 2004, pp. 93-95
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Thank you...

e If you have questions, please call or e-mail...

e Subscribe to my
e-newsletter...

< For a free subscription and to view past newsletters, visit
www.swqual.com

Software Quality Consulting Inc.

Steven R. Rakitin ¢ Consulting
President * Training

* Auditing
Phone: 508.529.4282 www.swqual.com

Fax: 508.529.7799 steve@swqual.com

Copyright © 2009 Software Quality Consulting Inc. Slide 16




S G N E Software Quality Group
of New England

SQGNE is made possible by the support of our sponsors:

SorFtware QuaLiTy CONSULTING

comulting + traising + auditing

Welcome to our 16t" season!

= An all-volunteer group with no membership dues!

= Supported entirely by our sponsors...

= Over 700+ members

= Monthly meetings - Sept to July on 2"d Wed of month

= E-mail list - contact John Pustaver pustaver@ieee.org

= NEW SQGNE Web site: Www. sqgne.org
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Volunteers / Hosts / Mission
I Volunteers Our gracious Hosts

= John Pustaver - Founder and Director = Paul Ratty - room, copies, cookies

= Steve Rakitin — Programs and web site = Tom Arakel - room, copies, cookies

= Gene Freyberger — Annual Survey = Margaret Shinkle - room, copies, cookies
= Dawn Wu — our new greeter!! = Jack Guilderson — A/V equipment
Mission

= To promote use of engineering and management techniques that lead to
delivery of high quality software

= To disseminate concepts and techniques related to software quality engineering
and software engineering process

= To provide a forum for discussion of concepts and techniques related to
software quality engineering and the software engineering process

= To provide networking opportunities for software quality professionals

SQGNE
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ASQ Software Division

|
= Software Quality Live - for ASQ SW Div members...

= Software Quality Professional Journal www.asq.org/pub/sgp/
= CSQE Certification info at www.asg.org/software/getcertified

= SW Div info at www.asq.org/software

Software Quality
Professional
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SQGNE 2009-10 Schedule

Speaker Company/Affiliation Date Topic

Eric Lotter Surgient 9/9/09 | Using Virtualization to Accelerate
Quality/Test Cycles

Steve Rakitin Software Quality 10/14/09 Software Quality Assurance Turns 50

Consulting A Critical Look at the Profession

Howie Dow and 11/11/09 | Interactive Requirements Exercise...

Steve Rakitin

Michael Mah QSM Associates 12/9/09 | Rightsizing Your Project in a Down Economy

Robin Goldsmith | GoPro Management. 1/13/10 | I went to a Testing Conference and all they
talked about was Requirements

Stan Wrobel csc 2/10/10 | Tobe

Billie Bell Intuit 3/10/10 | End-to-End Testing in a Saa$ environment:
Extending the Definition of Quality

Linda Mclnnis 4/14/10 | Metrics: The Where, How and Why?

Urvashi Tyagi Microsoft 5/12/10 | Aday in the life of a tester at Microsoft.

Brian LeSuer Star Quality 6/9/10 | Tobe

Everyone 7/14/10 | Annual Hot Topics Night

SQGNE
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Tonight's Speaker...

Interactive Requirements Exercise
Howie Dow and Steve Rakitin

Requirements are the most important information a software
project team needs. Developers and testers all depend on clear,
unambiguous requirements to do their work. Yet, few projects
have such requirements. Most requirements are written in
English. Good requirements are hard to write because English is
an inherently vague and ambiguous language and because we
don’t train people in how to write good requirements using
English. In this talk, we will review several graphical alternatives
to English that are much less ambiguous. Small groups will work
on a expressing requirements using different techniques so that
we can see first hand the benefits of graphical techniques...

oo SQGNE
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