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NON-FUNCTIONAL
REQUIREMENTS

Seeing - the Context Side of
Design

One-Day Tutorial Donald C. Gau arch Professor
ence S ool of Engineering
finnesota i /
2006

Which would
you rather
have,
non-functional
requirements

or
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0 non-functional systems?
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Polynomial evaluation — self-
conscious programming

The following program, written in LockerRoom++, evaluates
the third order polynomial, Y = A + BX + CX? + DX3.

INP A
INP B
INP C
INP D
INP X

ZER

ADD D
MUL X
ADD C
MUL X
ADD B
MUL X
ADD A
STO Y

OuT A
OuT B
ouT C
OuT D
ouT

OUT X
OouT Y
(=\[n)

Polynomial evaluation —
expedient programming

The following program, written in LockerRoom++, evaluates
the third order polynomial, O = S + Cl + FI? + XI3.

ZER
INP X
INP I
ADD I
MUL X
INP F

ADD F
I @

© Donald C. Gause, 2006, All Rights Reserved

INP S

MUL I
ouY s
OuUT C
OUT F
OUT X

ADD C
OouT

MUL I
OUT I

ADD S
STO O
OouT O
END

September 12, 2006
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Self-conscious vs expedient

VERIFICATION TIME - 30 SUBJECTS

| —e— EXPEDIENT
+| —®— SELFCONSCIOU /

1.3 5 7 9 11 13 15 17 19 21 23 25 27 29
RANK BY TIME

Polynomial Evaluation — Non-
Functional Aspects

FUNCTION PRIMARY STYLE
OBJECTIVE

O=S+Cl+ F|2 + XIB Ease of expedient
programming
Y = A + BX + CX2 + DX® | Understandability
implemented
Y = (((DX+C)X+B)X+A | Execution efficiency
conscious

To OPTIMIZE or to CONSTRAIN,
that is the question.

OPTIMIZE

We can’t get CONSTRAIN

Wi h h

enough of these edted oo
. these attributes but
attrlbutes = the surpassing this

level is to no

more, the better. advantage.

© Donald C. Gause, 2006, All Rights Reserved 4
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A programming problem

Develop, implement, test, and deliver a PL/I
program to solve n-simultaneous linear
algebraic equations in n unknowns. The
algorithm to be used is specified as Gauss
elimination with pivotal condensation. The
program must be able to solve systems for n =
1,2, ..., 100. The program must also identify
systems in which the coefficient matrix is
singular and inform the user of this condition.

“Goals and Performance in Computer Programming,” Gerald M. Weinberg and
Edward L. Schulman, Human Factors, 1974, 16(1), pp. 70-77

8/11/06 Donald C. Gause

A Programming Problem
Six Teams

Six member teams selected by experimenters

Graduate students in Software Engineering

Roughly 50% full time, 50% part time professionals

Teams selected to be as identical as possible in
Skill level

Experience level

Motivation level

8/11/06 Donald C. Gause

A Programming Problem
Performance Ranges

BEST |WORST | Perf.
|| mean [
TIME
STORE. E 3

Donald C. Gause

8/11/06
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A Programming Problem
Overall Results

8/11/06 Donald C. Gause

Universal Furniture Design I

Design a piece of furniture that can be manufactured by
individuals who have physical or mental impairments,
disabilities or conditions. The piece must satlsfy the
following requirements: —

'{_
It must sell for under twenty dollars.
It can be shipped unpackaged without fear of
damage.

It can serve as a chair, footstool, room divider,
coffee table, book shelf, and end table.

T

8/11/06 Donald C. Gause

Universal Furniture Design II

Design a piece of furniture that can be manufactured by
individuals who have physical or mental impairments,
disabilities or conditions. The piece must satisfy the
following requirements:

It must sell for under twenty dollars.
It can be shipped unpackaged without fear of
damage.

It can be used to sit on, prop feet on, divide rooms,
put drinks, magazines, books, and lamps on.

Donald C. Gause

8/11/06
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THE SOCIAL DIMENSION :

Design a piece of furniture that can be manufactured by individuals >
have physical or mental impairments, disabilities or conditions. The = =
must satisfy the following requirements:

= It must sell for under twenty dollars.

= It can be shipped unpackaged without fear of damage.

THE SOCIAL DIMENSION _

J

—

RESULTS NAME FUNCTION

(chair, ...) (siton, ... )

Social behavior ? ?

Presentations

Highly innovative

THE SOCIAL DIMENSION(_)
TO BE DISCUSSED AND REVEALED AS
PART OF THE TUTORIAL

RESULTS NAME FUNCTION

(chair, ...)

Social behavior

Presentations

Highly innovativ

© Donald C. Gause, 2006, All Rights Reserved
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THE SOCIAL DIMENSION(_)
TO BE DISCUSSED AND REVEALED AS
PART OF THE TUTORIAL

RESULTS NAME FUNCTION

(chair, ... )

Social behavior

Presentations

Highly innovativ

THE SOCIAL DIMENSION(_)
TO BE DISCUSSED AND REVEALED AS
PART OF THE TUTORIAL

RESULTS NAME FUNCTION

(chair, ...)

Social behavior

Presentations

Highly innovativ

DESIGN IS THE PROCESS OF

© Donald C. Gause, 2006, All Rights Reserved
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DESIGN IS THE PROCESS OF

defining the inside of a black box

that is, defining F

), Gl — ) Y

NON-FUNCTIONAL
REQUIREMENTS

are descriptions of
the functions (transformations) to be
implemented by the system about to be
designed.

are
descriptions of the:

Function modifiers

Critical systems context factors

onald C. Gause

DESIGN IS THE PROCESS OF

transforming context into forpada,

(\the unknowable )>
< g >

THE OBVIOUS

a

X = :>YO

© Donald C. Gause, 2006, All Rights Reserved 9
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FORMS OF CONTEXT

,/\\
he invisible )
>

p
<

EAAN

the unknowable >)

8/11/06 Donald C. Gause 28

CONTEXT THE OBVIOUS

Information is known to all relevant parties

Priorities of features and functions strongly
differ from designer to user to user

Design decisions are consciously made
which disenfranchise critical users - without
their knowledge

X=> =) Y

8/11/06 Donald C. Gause 29
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HARSH The Case of the
Internet Startup
REALITY and the Unix Whiz

= Internet Start-Up

= $15 million funded by investment angels and
limited partners

= Very talented 19 1/2 year-old Unix
programmer

= Computer naive end users

8/11/06 Donald C. Gause 30
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HARSH The Case of the
REALITY g he Un ihiz

= No written requirements. All
requirements were verbally transmitted
from the marketing manager to the
programmer.

= Progress was measured by the number
of subscribers signed up for internet

access.
8/11/06 Donald C. Gause 31
HARSH The Case of the
Internet Startup
REALITY and the Unix Whiz
FINANCIAL PERFORMANCE
7 —+— PROFORMA
4 6 T a acTUAL
35
Ga
2 3
52
- 1 »
o ‘ ‘ ‘ ‘
0 1 2 3 4
MONTHS
8/11/06 Donald C. Gause
HARSH The Case of the
Internet Startup
REALITY and the Unix Whiz
FINANCIAL PERFORMANCE
7 —+— PROFORMA|
" 6 -f|—=—ACTUAL
Ss
Ga
2]
23 7
Sy <
o ‘ ‘ ‘ ‘
0 1 2 3 4
MONTHS
8/11/06 Donald C. Gause 33
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HARSH The Case of the
Internet Startup
REALITY and the Unix Whiz

FINANCIAL PERFORMANCE

4
—+— PROFORMA \?
-=— ACTUAL It
i

MONTHS

8/11/06 Donald C. Gause 34

HA RSH The Case of the
Internet Startup
REALITY and the Unix Whiz

FINANCIAL PERFORMANCE

4
—+— PROFORMA \?
-=— ACTUAL It
i

MONTHS

8/11/06 Donald C. Gause 35
HA RSH The Case of the
Internet Startup
REALITY and the Unix Whiz
FINANCIAL PERFORMANCE’
ER £

MONTHS

8/11/06 Donald C. Gause 36
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The Case of th
HARSH Intgrn;ltsgtgrttup;a
REALITY and the Unix Whiz

FINANCIAL PERFORMANCE

9
—+— PROFORMA )
—=— ACTUAL l R
- 1

MONTHS

8/11/06 Donald C. Gause 37

HARSH REALITY

THE OBVIOUS

The Case of the
Internet Startup
and the Unix Whiz

similar) da

8/11/06 Donald C. Gause

CONTEXT

THE OBVIOUS REMEDIES

Define a complete set of users and a plan
for incorporating all critical users before,
during, and after design and development.
All critical user signatures are required.

Develop and document business
requirements

Clearly state the project scope including
out of scope specification.

X [ — Y
Donald C. Gause 39

© Donald C. Gause, 2006, All Rights Reserved 13
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CONTEXT [ The subtle \: °%

Critical information is known to some user
constituencies but not known to the
designers.

This information will note be accounted
for in the design form and therefore not
discovered until product release.

X =>

HARSH REALITY |The Case of the BIG

(%. BANK - small developer
= BIG BANK contracted a small banking
information development firm for a world-

wide customer service system.

= After 18 months development time, it was
discovered, by the software firm, that BIG
BANK needed to support 2,000 terminals.

x— i —

8/11/06 Donald C. Gause

HARSH The Case of the BIG
REALITY BANK - small developer

-The s
to suppor

esigned

VA

0000pPS!!!

8/11/06

© Donald C. Gause, 2006, All Rights Reserved
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CONTEXT e subtle

3

Have a clear statement of design limitations
in the business requirements.

Provide traceability of design responsibilities
through signoff procedures.

Manage conformance of system
requirements with management requirements.

X —> —Y

8/11/06 Donald C. Gause 43

Q‘ — @ conText
{1

These are the relevant context issues that are
invisible to the designers for one of two reasons:

They lurk below our consciousness because
of our lack of imagination (geewﬁin features)
or,

They are hidden from the designers because
of organizational or other information
impediments.

X =

8/11/06 Donald C. Gause

September 12, 2006
Minneapolis, Minnesota

HARSH

e The Case of “Just give
REALITY S me the data elements.”
= Strategic global finance system
= Authoritative and real time

= Tracking daily transactions in the
hundreds of billions of dollars

= Offices in over two hundred countries

= Developed internally
X —fl—v

8/11/06 Donald C. Gause 45

© Donald C. Gause, 2006, All Rights Reserved

15



CONTEXT REQUIREMENTS
RE’'06 TUTORIAL

HARSH — The Case of “Just give
REALITY e"EPe) | me the data elements.”

= A demonstration was given to the BIG
BANK CEC six weeks before the system was
to go on line. The CEC was invited to query
the system for specific information of interest.

= The CEC asked for particular financial data
of critical use in running the bank.

= The information was accurately provided by
the system ...
=

8/11/06 Donald C. Gause

September 12, 2006
Minneapolis, Minnesota

The Case of “Just give

me the data elements.”

rhaAy

4 minute
the query was
initiated.

%

8/11/06 Donald C. Gause

CONTEXT «@w@» |REMEDIES
/\_/

%‘UDevelop and regularly apply brainstorming
and other ideation skills, both individually and
collectively at appropriate times from concept

development through requirements elicitation
and on to product design and delivery.

Practice good requirements management
including effective management of user
expectations.

X =

Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved
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CONTEXT _ ahth

(" the unknowabl )
.=

ird @
. °3 . H L4

These are the issues that cannot be
discovered until the product is delivered due to:

Undiscoverable environmental influences

Unanticipated and unpredictable changes
in the environment X=>

Unintended consequences

Donald C. Gause

HARSH The Case of the
L S
REALITY Moeizcserver

)

= To provide enhanced interactive service

= Dramatically reduce approval times

= Loans in the millions or billions

= For institutional global clients

= With highly specialized cases

X :>-—>Y
8/11/06 Donald C. Gause 50
HARSH The Case of the
Loan Server
REALITY Metrics
H ('S
= Featuring ??2 hj

= Current, authoritative data base

= Very quick responsive times

= Monthly performance reports to
t = Global finance management

= Marketing

8/11/06 Donald C. (mnc 51
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HARSH

The Case of the

September 12, 2006
Minneapolis, Minnesota

REALITY

= Six Months After Going Online

= System working like a charm
= Approval times substantially improved

= Marketing better understands the market |

3 = Client - “system has lost its charm”
é) = Loan officers are unhappy P(

8/11/06 Donald C. Gause 52

CONTEXT

REMEDIES
F\[_\ o
<
y b
Hold dedicated brainstorming (_ theunknowabie )
sessions for unintended (\* ;

)
consequences =

Design for adaptation to
unforeseen context surprises

Conduct formal, well organized,
post product release reviews.

IN THE 50’S AND 60’S

Machine languag
Assembler
FORTRAN
COBOL

8/11/06

© Donald C. Gause, 2006, All Rights Reserved
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IN THE 70’S AND 80°S

Structure charts

Structured programming
BUILD IT Formal reviews

Proof of correctness

Donald C. Gause

IN THE 90’S AND 00’S

Top-down design

Object oriented DESIGN IT System req’s

C++ Functional req’s

Functional specs
Small Talk BUILD IT T
Java

GUI

8/11/06 56

TODAY - THE MID 00°’S

FUNCTIONALLY SPECIFY IT

DESIGN IT
BUILD IT

© Donald C. Gause, 2006, All Rights Reserved 19
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The Design BUSINESS NEEDS
Process Onion

BUSINESS REQUIREMENTS

SYSTEM REQUIREMENTS

FUNCTIONAL REQUIREMENTS

FUNCTIONAL SPECS.

PRODUCT SPECS.

PRODUCT |¢—

8/11/06 Donald C. Gause S

Design is the process of:

Removing ambiguity

Solving a problem

Floating like a butterfly, stinging like a bee

Searching a state space for “good” solutions

Defining the inside of a black box

Transforming design issues into design form

8/11/06 Donald C. Gause

Design Issues

An issue is any relevant question that doesn’t

have an immediate, authoritative answer.

This may be because:

The answer is currently unknown

The answer is known but unknown to the design team

The answer is known but the design team lacks the ability to

authorize it

The answer is known and there are several competing answers

8/11/06 Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved 20
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Issues Management

Spend dedicated time raising design issues
Develop a meeting discipline within the desig
Any question that can’t be

goes onto the documented oper

The i ist i d by a

When an issue is resolved it moves to the closed is:
the time, final resolution, and responsible p

All interested parties have access to the issues lists

Of the 14 oft used words in this

this simple sentense, which one
IS incorrect?

PROBLEM INTERPRETATION(S)

© Donald C. Gause, 2006, All Rights Reserved
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OPEN DESIGN ISSUES

NOW FOR THE REAL
ANSWER

Of the 14 oft used words in this

this simple sentense, which one
IS incorrect?

© Donald C. Gause, 2006, All Rights Reserved 22
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PROBLEM STATEMENT

Whose problem was it?
Whose problem is it?

Whose problem might the
problem become?

PROBLEM STATEMENT

How will we recognize a
solution?

What are the unintended
conseqguences of the solution?

Design is the process of:

Removing ambiguity

Solving a problem

Floating like a butterfly, stinging like a bee

Searching a state space for “good” solutions

Defining the inside of a black box

© Donald C. Gause, 2006, All Rights Reserved
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Design is the process of:

Solving a problem
Creating an opportunity

is the process of:

Solving messy or heuristic
problems

Specifying the form of the
solutions

Defining messy or (g8
heuristic problems W

Defining the context'8
messy problems

© Donald C. Gause, 2006, All Rights Reserved
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PROBLEMS, PROBLEMS,
PROBLE

We all have
them, but
just what
are they
anyway?

PROBLEMS, PROBLEMS,
PROBLE

A problem is a difference
between what things are and what
things

ONCOLOGY CLINIC

“The problem is that our patients are
having to wait too long to see their
doctors. Could you do a simulation study
of the clinic, find out where the bottle
necks are and recommend a solution?”

Dr. A. Browne, M.D., Clinic Director

© Donald C. Gause, 2006, All Rights Reserved 25
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A few facts of the case:

Dr. Browne is the Lab Director

He is active and well-known in the
community

There are three other Board Certified
oncologists in the Lab.

Patients come, by appointment, regularly
to the Lab.

Patients come from a 50 mile radius.

Donald C. Gause

Strategy and discoveries

SIMULATION SIDE USER DRIVEN SIDE
LEFT BRAIN right broin

Patient Interarrivals

- Patients were waiting too long
- Had to wait to give blood

- Had to wait to see doctor

- Not enough doctors

+ Had only old

+  Only medical
- Cigarette machines in lobby

UmEE e - Need more than one doctor.

Time Between Arrivals

Donald C. Gause

Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved 26
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PROBLEM DEFINING

Statement of the problem to be
solved

Definition of the problem to be
solved

PROBLEM STATEMENT

Whose problem was it?

Whose problem is it?

Whose problem might the
problem become?

PROBLEM STATEMENT

How will we recognize a
solution?

What are the unintended
conseqguences of the solution?

© Donald C. Gause, 2006, All Rights Reserved
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2
Messy (wicked) proble@s‘;/

Involve lots and lots of people in lots and lots
of ways.

Have as many definitions as people
involved.

The solutions must be satisfactory to lots
and lots of people in their lots and lots of roles.

There is no such thing as an optimal
solution.

8/11/06

Messy (wicked) problems:

e 7
=)
Because of the complexity of the
task, the design of computer systems
is a (rather than an
optimizing) activity.
1) Term coined by Herbert Simon, 1957

A design description architecture

<
* Actual problem
* Problem statement
IGN ISSUES

e context e

© Donald C. Gause, 2006, All Rights Reserved

September 12, 2006
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A design description architecture

_—

o INFORMAL « SYSTEM LIMITATIONS
(narrative) !

¢ BUSINESS RlEQUIREMENTS

e SYSTEM RElQUIREMENTS

o FUNCTIONALl REQUIREMENTS

* FORMAL « FUNCTIONAL SPECIFICATIONS
(symbolic)

8/11/06 Donald C. Gause

y

Design responsibilities =

EXPERIENCE £
There had never been a recorded incident in which more than
four water-tight compartments had been simultaneously
damaged at sea.

ASSUMPTION

No more than four water-tight compartments will be breached
in a single incident.
DESIGN DECISION

The Titanic must be designed so that it will stay afloat if four
or fewer of the sixteen water-tight compartments are flooded.

“Software Safety: Why, What, and How,” Nancy G. Leveson, Computing Surveys
of the ACM, Vol 18, No. 2, June, 1986

8/11/06 Donald C. Gause

DESIGN ASSUMPTIONS FeLL|

Assumptions are design decisions made for the
designers.

They are an essential part of design.
They always involve risk.

The designer will be held accountable for all unrecognized
assumptions.

Implicit assumptions may involve unduly high invisible
risk.

The signatory is held accountable for all explicitly stated
assumptions.

8/11/06 Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved 29



CONTEXT REQUIREMENTS
RE’'06 TUTORIAL

[l

Critical design assumptiof=

All critical assumptions must be
documented and backed.

The validity of these assumptions must be
qualified.

The consequences of a false assumption
must be understood.

The assumptions and consequences must
be conveyed to all critical users.

8/11/06 Donald C. Gause

Context free questions i—;l ]

et
&
Who is the client?

What is the solution really worth to the client?

Where else can the solution to this problem be
obtained?

What precision is required in the solution to this
problem?

Design features
@)

Gee Whiz

Product Value

Expected

Features (Nominal)

Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved
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Design window

Designer

Known Unknown

Known

Unknown

Design window

Designer

Known Unknown

LOST
OPPORTUNITY

Ell SURPRISE

Design window

Designer

Known Unknown

Known

Unknown

© Donald C. Gause, 2006, All Rights Reserved
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Design window

Designer

Known Unknown

Client’s
Expectations

User’s
Expectations

8/11/06 Donald C. Gause

Design window

Designer

Known Unknown

Client’s
Expectations

User’s
Expectations

8/11/06 Donald C. Gause

Design window

Designer

Known Unknown

Client’s
Expectations

User’s
Expectations

8/11/06 Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved
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BRAINSTORMING

SYNTHESIS/ \_ANALYSIS

PROBLEM ‘ NICE
—
KNOWLEDGE C\ FEATURES

DEFERRED N CRITICAL
JUDGEMENT JUDGEMENT

8/11/06 Donald C. Gause

BRAINSTORMING

SYNTHESIS / ANALYSIS

> NICE
—
) FEATURES

ICAL
DEFERR] \ JUDGEMENT
JUDGEMEN

N W GEE WHIZ!!!

8/11/06 Donald C. Gause

Expand the Concept of User

A user is any individual who is affected in any way by the system
about to be designed
Those held accountable for the s of the product
Those affected by the design and d ment process
Those immediately using the product
Those receiving information produced by the product

Those affected by the information produced by the produc

8/11/06 Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved
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Brainstorming all conceivable
users (desktop - 114 users)

Night cleaning crew
Office workers

ors
Network administratio
Kids
Students Tennis players
Teachers Video game players
Machine tool operators Hackers
Administrators Web surfers
Web masters Vir ators
Web page creators Application developers
Secretaries

8/11/06 Donald C. Gause

The metaphorical part -

EXPLORING BAJORANS BACK TO THE PROBLEM
It scares me What about desktops?
Like scaring the bajorans Bajorans on desktop.
Lots of scary bajorans g caccadic eye
because they are litttle.
k and quick.
A night on Bald Mountain.
an music and lightening.
unning all over the
- Provide eye control - replaces or
a o o . augments the mo
Screaming bajorans running
all around the screen

8/11/06 Donald C. Gause

Frivolous users and features

* Computer Aided Design
x - Visual execution feature
* - First use indicator feature

* Groupware Software

. - Role playing and alias features
. - Comment currency feature

8/11/06 Donald C. Gause

© Donald C. Gause, 2006, All Rights Reserved
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CRITICAL CONSTITUENCIES
@/

CLIENT - controls project via allocation or resour

EXPERT - has information useful to product development

DESIGNER - creates the product specification
PRODUCER - creates the product

END USER - d the product
SECONDARY USER - working life affected by the product

TERTIARY USER - personal life affected by the product
DATA PROVIDER - provides data to the working product

8/11/06 Donald C. Gause

Brainstorming all conceivable
attributes (desktop - 181)

Easy to use Easy to understand
Fast Proprietary
Inexpensive to operate Self configuring
Accurate Interactive

Low cost to produce Fast response
Defect free Secure

On-time delivery Fault tolerant
Small Simple
Available

Reusable Fun to use
Extendable

Real-time updates

8/11/06 Donald C. Gause

BRAINSTORMING

BRAINSTORMI:VG RATIONAL
ATTRIBUTE&/ FEATURES

> NICE
—
) FEATURES

DEFERRED
JUDGEMENT Xy

v, GEE WHIZ
FEATURES!!!

8/11/06 Donald C. Gause
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The metaphorical part -

EXPLORING BACK TO THE
WUBBULOUS PROBLEM
I don’t know what it is. = What about desktops?
Sounds mysterious. = Wubbulous desktop.
Lots of wobbul. s Wubbulous desktop
Wonderful wobbul. feature.
Wobbul is soft and WUbbUIOUS prot
maleable. feature.
Wonderfully mysterious. Feature to remove

C mystery.
I never know what files
are open or where they
are on the screen.

m See-thru files

8/11/06 Donald C. Gause

Productively mysterious.
Like silly putty.
See-thru silly putty.

Frivolous attributes and
features

»  COMPUTER DESKTOP INTERFACE

" xture on desktop allows users to overlap icons
yet identify their presence.

] - The desktop rejects all advances from other software,
hardware, and networks until vows are exchanged.

A GROUPWARE SOFTWARE

- witty, interesting, smart aleck, pseudo-
cal responses.

- personal chat rooms, faces, bodies and clothes

of personas selectable 1S; progress toward. ubjec't),au—\

displayed graphically. -

8/11/06 Donald C. Gause 107

Brainstorming

e Likes

__ * Users *
* Dislikes Attributes

\‘ Improvement\§ User \
features features

b GEE WHIZ bGEE WHIZ

8/11/06 Donald C. Gause
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Requirements in the life of a x
project

TRADITIONAL

]

SYSTEM LIFETIME

Development

k~
Requirements

CURRENT WISDOM

Development
T owee |

SYSTEM LIFETIME

8/11/06 Donald C. Gause

Requirements in the life of a x
project
CURRENT WISDOM

Development

SYSTEM LIFETIME

Business Requirements MANAGING

System Requirements REQUIREMENTS Swedish
Army Rule

« Post Release Product Review
Development Operation

- e
SYSTEM LIFETIME

8/11/06 Donald C. Gause

Post Release Product Review x

What do you like about What did you like about
the product? the process?

What would you like to What would you like to
see changed in the see changed in the
product? process?

New design issues Ideas for refining the
leading to product design process and
enhancement and organization for the next
organizational design

improvement

8/11/06 Donald C. Gause
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00ps ¢

“I think that our functional
specs are mostly defined by
the programmers at
implementation time.”

L.R., Chicago, Illinois, May 24, 2000

onald C. Gause

OOps = 5=

“We write our requirements
after we have designed the
product.”

M.J., Minneapolis, Minnesota, January 24, 2001

“l don’t care what anyone says.
The sign-on procedure is
implemented in case- sensitive
Unix code.”

Anonymous 19 year old computer whiz,
Seattle, Washington, January 24, 2000

onald C. Gause
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When are the requirements
complete?

Business Requirements

Whenever the business needs have been
documented to the extent that:

the problem (opportunity) is well understood
and defined,

the responsible person has been given
enough information to make a well informed
business decision on funding, starting or
abandoning development.

8/11/06 Donald C. Gause

When are the requirements
complete?

System Requirements

Whenever the system developers have enough
documented information to be relatively certain

of producing a product that will be a satisfactory
design solution to the right problem.

8/11/06 Donald C. Gause

Business requirements
checklist J
BACKGROUND
History leading to the recognized problem

Statement of the problem to be solved
Comparative analysis of potential solutions

PURPOSE OF THE SYSTEM TO BE
DESIGNED
How the system addresses the stated problem
Statement of system scope (in and out)
Primary design goals

8/11/06 Donald C. Gause
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Business requirements checklist
(continued)

BUSINESS CASE
Important business benefits of the system
Critical business assumptions
Primary system features
Essential system functions
Essential resources and proposed schedule

Business requirements checklist
(continued)

BUSINESS CASE (continued)

Estimated cost factors

Risk factors
Requirements ambiguity and uncertainty
Design and implementation oversights
System - malfunction, security breaches
Organizational - unintended
consequences

System requirements checklist

i

SYSTEM USERS

E?‘;O’edr ) USER
IStavore GENERATED

Ignored FEATURES
Frivolous

© Donald C. Gause, 2006, All Rights Reserved
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System requirements checklist

SYSTEM ATTRIBUTES
Constrained A-[—I-RI BUTE

et GENERATED
et if you can
FEATURES

Frivolous

System requirements checklist
(continued)

USE SCENARIOS
Expected
Highly unusual

Beyond reasonable
use

SCENARIO
DERIVED
FEATURES

System requirements checklist
(continued)

TEST CASES

Normal and expected TEST CASE
Abnormal but possible GENERATED
Won'’t happen FUNCTIONS

© Donald C. Gause, 2006, All Rights Reserved
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System requirements checkli
(continued)

FEATURES FUNCTIONS
Essential Essential
Expected evident

. hidden
Gee whiz Desirable

Delayed Discarded
Discarded

System requirements checklist
(continued) /)

DATA ELEMENTS
DESIGN ASSUMPTIONS
DESIGN DECISIONS
USER EXPECTATIONS
DESIGN LIMITATIONS
ISSUES ARCHIVE

Open

Resolved

Donald C. Gause

System requirements checklist.
(continued) /)

RISK FACTORS

Requirements risk

nature’s last laugh, unrealized potential,

surprise
Development risk

scope creep, poor requirements management
System risk (failures during operation)

user abuse, brittleness, natural disturbances
Organizational risk

unintended consequences
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AN ORGANIZATION

A TEAM (WELL-OILED MACHINE)
EED
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