Requirenautics Quarterly
The Newdletter of the BCS RESG

RQ35 (March 2005
Page 1

BCS Requirenautics Quarterly

I The Newsletter of the
Requirements Engineering Specialist Group
of the British Computer Society

©2005, BCS RESG

http://www.resg.org.uk

Issue 35 (March 2005)

Contents
RE-Soundngs 1 RE-Papers 8
From the Editor 1 Requirements are a Projed M anagement
Chairman’s M essage 1 Tod 8
Traceability after the honeymoon 10
RE—Treat_f . . 2 Completenessin Requirements 10
Ihe' Confference Goa modelling with the Searching for the Keysto Stability under the
! apprqach. 3 Qays of events 2 Wrong Streetlight 11
An Audlencewnh Da_V|d Parnas 2 A Very Fragile Coffin? 13
Introduction to Requirements 3
Tod Vendors Day and AGM 3 REverberations 14
Outsourcing: Turning of the Tide? 14
RECalls 3 ; ;
RE’05: The 13" | EEE International Extending the Reach of Regquirements
; - . M anagement 14
Requirements Engineering Conference 3
ICSE 2005 27th International Conference REfledions 15
on Software Engineering 3 Systems Engineering: -llitiesfor Victory 15
SCESM’05 3 A Historical Proverb 17
CalSE 05 3 RE-Publications 18
REFSQ’05 3 ; .
Agileor Analytic? 18
ESEC/FSE 3 User | faceDesign Styl d Tecdhni 19
SPL C-Eur ope 2005 3 ser Interface Design Stylesand Tedniques
MoDEL S 05 4 RE—SDOI&E‘S 20
ASE 2005 4 Demmposition or Elaboration? 20
RE-Readings 4 RE-Souces 21
IEE Seminar on UML for Systems Books, Papers 21
Engineering 4 Mailing lists 21
RE-Actors: the mmnitteeof the RESG 22
RE-Soundings

From the Editor

RQ is pleased to dffer a rich seledion o papers and
reports of varied kindsin thisisaie.

There's a new sedion in the shape of some RE
verberations, echoing rews items that RQ hopes will
be of interest. RQ would spedally like to hear from
readers whether thisis a feaure worth continuing.

A very welcome pieceof news to any editor’s ea is
that readers from both industry and acalemia have
contributed their opinions. RQ is also happy to
continue the RESG's tradition d collaboration with
other ingtitutions, in this case the IEE, which held a
very succesdul event on UML for Systems
Engineeing.

Coming up \ery soon nav is a first for the RESG, a
major programme of linked events on the theme of the
i* modelling language. If youve ever felt that the
analysis and modelling approaches that you' ve been

sold have rather little to say on the subjed of what
people redly want — their intentions and gals of
different kinds — then i* may be for you. Where bath
conventional and oljed-oriented approacdes tend to
dive into design (with functions or classs), i* focuses
on the human roles, their many dependencies on eadh
other, and their ‘soft goals' such as to achieve higher
performance Is i* requirements engineaing's best-
kept seaet? Maybe April is the time for you to find
out.

lan Alexancer,
Scenario Plus

Chairman’s Message

As | write this we're dready well into 2005 The
dealline for RE’'05 paper submissons has passd and
a number of other RE-related events are drealy
geaing up After a bit of a hiatus, the next RESG
event will be the i* event on the 20th - 22nd April .
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Following that, we have scheduled an ‘audience with'
event sometime in May (watch the website) and atod
vendas challenge in July. That shoud tide us over
nicdy for the run-up to RE and then we'll be into our
autumn events again. We hope that one of the erents
just over the horizon will be a medicd informatics
seminar, repladng the one we'd scheduled for this
January but had to be cancdled.

Right now, though it's Easter-ish and the acaemics
amongst us will have finished delivering their
bachelors and masters-level RE courses and will
probably be avaiting the external examiner's feadbadk
ontheir exam questions (unlessthey've been semester-
ised). Since RE-spedfic modues have become main-
strean in software engineeing and computer science
degree programmes in recent yeas, | often wonder if
or how employers perceive this addition to graduates
skill -sets. | guessmany employers smply aren't aware
of them because fresh graduates aren't always let loose
onclients or customers.

I was lucky because that wasn't how it was in my first
computing job. | got to med red stakeholders and red
users occasionaly. | think they felt that they had to use
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the short time we had to get over their required
functionality, while | didn't understand enough abou
dicitationto find ot much abou what they did or why
they did it. | receved a valuable leson, though when
| was ent to watch an exercise on Salisbury Plain. |
redised that our users, who were amy signallers and
had a very complex analyticd job, were sat in the badk
of a truck in the midde of a madstrom of rolling
tanks, screeding aircraft and very loud kangs. It must
have been very hard to concentrate! If nothing else, the
event did help me redise why you reed to understand
the environment in which people perform their jobs.
That's something | try to passon to my RE students. |
hope they remember at least some of it when they
bemme requirements engineeas, business analysts or
product managers.

I hope you enjoy the RESG program for 2005 Please
remember that we're open to suggestions for future
events.

Pete Savye
Computing Department, Lancaster University

RE-Treats

For further details of events, seethe RESG website at
WWwW.resg.org.uk

Forthcoming events organised by the RESG:

Thei* Conference Goa moddling with
thei* approach: 3 days of events

20 April 2005 Tutorial and 4 Talks (from industrial
projeds), City University, London

21-22 April 2005 Invited Speaker Workshop,
University College, London

: g

Examplei* Strategic Dependency Diagram
eg Passenger depends on Websiteto achieve god of
purchasing tickets quickly

Concerned abou how to model the goals of diverse
adorsin you organisation a projed?

Unsure how to explore complex gaal trade-offs during
your requirements process?

This conference mntains events for both praditioners
and reseachers. It will i ntroduce, tutor and investigate
the i* approach for modelling and reasoning abou the
goals of heterogeneous g/stems.

i* (pronourced eye-star) is a powerful approach for
modelling and reasoning abou the goals of
heterogeneous adors in buwsiness and socio-technicd
systems, and for choosing systems architecures that
best med these goals.

The conferencewill bein 2 parts.

- On Wednesday 20th April there will be ahalf-day
tutorial on i* followed by 4 presentations of the
use of i* onindustrial projeds.

- On Thursday and Friday 21st and 22ndApril there
will an invited speaer workshop to investigate
and extend the i* approach.

For registration, contad Neil Maiden
(N.A.M.Maiden@city.acuk).

An Audiencewith David Parnas

A chanceto hea one of the big namesin software
engineeing.

Wednesday 25" May 2005 Imperial College, London
- 10am: Tutoridl.

- 2pm: Seminar and Questions.

Seethe RESG website (http://www.resg.org.uk) for
full details.

Contad: Bashar Nuseibeh (B.Nuseibeh@open.acuk)
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Introduction to Requirements
1-Day course & the |IEE, Savoy Place LondonWC2
Thursday 12" May 2005

This proven introductory course, taught by lan
Alexander, covers the systems engineaing context of
requirements work, requirements elicitation and
analysis, writing & reviewing, and requirements
management. Participants work through padicd
group exercises.

A discourt is avail able to RESG and | EE members.
Registration: online form on the |EE website:

http://www.ieeorg/eventsintro-req.cfim

Tod Vendors Day and AGM
Wednesday 20" July 2005

After the (short) Annual Genera Meding, ead
Venda will spe&k on hav their too meds the
following chall enge:

“You are acting as requirements management
consultant to a client who wants to automate his
existing multi-storey car park with time-stamped
ticket-issuing machines, payment machines,
closed-circuit television cameras to deter both
theft and non-payment, and automatic barriers
operated by validated (paid-up) tickets.

The client’'s systems engineer has advised that
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the requirements should be organised into a list
of stakeholders, a set of stakeholder
requirements, a system specification, a project
dictionary, and a list of references, with traces
between these (the dictionary and references
both receive traces from all the other documents;
the specification traces to the requirements,
which trace to the list of stakeholders).

The requirements will certainly need to be
prioritised, approved (or rejected), and then have
their status tracked through to final acceptance
of the automated car park.”

Show (withou spending time restating the problem)
how your tod handles this challenge. Illustrate briefly
the steps you would go through to structure the
requirements, traces, priorities, and statusin you tool.

Present dides on ead of the foll owing topics:

- setting upthe information structure skeleton;

- importing the requirements from Word o text
files,

- setting upthe tracedility;

- prioritising and approving the requirements;

- trading the status of the requirements;

- chedingthe completenessof the tracedility;

- any spedal feaures of your tod that asdst with
these tasks.

Registration: contad David Bush
(David.Bush@nats.co.uk)

RE-Calls

Recent Callsfor Papers and Participation

RE'05 The 13" I|EEE International
Requirements Engineering Conference
August 29%th - September 2nd, 2005 Paris, France
http://www.re05.0rg

Notificaions snt to authors: 22 April 2005
Camera-ready papersrecaved: 03 June 2005
Doctoral symposium submisgons: 28 April 2005

Poster and reseach demonstrations submissons. 28
April 2005

ICSE 2005 27th International Conference
on Software Engineering
1521 May 2005 St Louis, Missouri, USA

http://www.icse-conferences.org/2005

SCESM'05

4th International Workshop on Scenarios and State
Madines: Models, Algorithms and Todls, 21 May,
2005Saint-Louis, USA (An ICSE 2005workshop)

http://www.info.fundpacbe/~ybo/scesm05

CaiSE'05
13-17 June 2005 Porto, Portugal
http://www.fe.up.pt/case2005

REFSQ'05

The Requirements Engineeing: Foundation for
Software Quality Workshopwill be held in connedion
with Cai SE'05.

ESEC/FSE

10th European Software Engineaing Conference/
13th ACM SIGSOFT Symposium on the Foundktions
of Software Engineaing

September 5-9, 2005- Lisbon, Portugal
http://esedse05.unl.pt

SPL C-Europe 2005

9" International Software Product Line Conference
Rennes (France), 26-29 September 2005

http://www.ss.uni-esen.de/SH.C2005
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MoDELS 05

8th International Conference on Model Driven
Engineaing Languages and Systems (formerly the
UML series of conferences) October 2 - 7, 2005 Half
Moon Resort, Montego Bay, Jamaica

http://www.model sconference.org/
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ASE 2005

20th |I[EEEHACM International Conference on
Automated Software Engineging, November 7-11,
2005 LongBead, California, USA

http://www.ase-conference.org/

RE-Readings

Reviews of recent Requirements Engineering events.

|EE Seminar on UML for Systems
Engineering

Savoy Place London 17 Feb 2005

Jon Holt (BrassBullet) chaired the meding. He said
that UML (Unified Modeling Languege, if you're from
an isolated desert island) did threethings — it helped
people ded with

Complexity
Understanding problems and solutions, and
Communicaion.

Bruce Powel Douglass (I-Logix) (“Author of many
books, world leader on UML, and Chief Evangelist at
I-Logix itself” said Holt) gave the keynote tak on
Model-based Systems: SE in the new mill ennium. His
interesting and wide-ranging talk seemed to introduce
severa commonly-held views of what Systems
Engineeaing (SE) is; he didn't draw attention to these
so they are flagged in the following acount (in
parentheses).

Clasdcd paper style (he showed a lovely phao o a
pensive team surrounced by sheds of paper) is labour-
intensive. Text is hard to validate — you sit aroundthe
table and think. Text is also ambiguous, whereas red-
time safety-criticd systems are predse. The handdf
from paper means manual trandation into languages
for software, eledronics, mechanicd design, etc.

Model-Driven Development (MDD) tries to avoid this
by making models exeautable, validatable diredly.
UML 2.0 and SysML languages are being applied on
very large projeds like joint strike fighter.

But most projedstoday still use text, and maybe Excd
spreadsheds. “That makes me draid when | fly in a
plane.”

As gistems bemme ‘“intelligent”, software beames
the distinguishing asped between system designs and
cgpabiliti es. Software is gedadl; it is nonphysicd (no
worrying abou where to dill the fixing-holes in the
racks), so it adually isits gpedficaion.

MDD at its most basic invalves editing models on a
desktop, and generating code from models. But then
we can simulate, exeaute, formally test, and debug,
feeding corredions badk into the models. All that

works today. (This is the software engineeing view of
what SE is.)

UML suppats various kinds of modelli ng:

requirements modelling — use caes bind
requirements into “coherent operational units’;

structural modelling — the parts of a system that
fit together

state behavioural modelli ng (statecharts)

agorithmic  behavioural modelling (adivity
diagrams)

performance modelling — tags and constraints
annaate UML models (dight extensions to the
language), enabling performance analysistools

The UML diagrams are views into the semantics of
models.

Over 50% of system development cost isin testing and
verificaion (he cdled it validation). This cost can be
reduced by generating “test vedors’ automaticdly
from models — the same ones that charaderise the
requirements. Obviously thisis better for software than
using text on paper (even if we have reservations about
doing the same for hardware).

MDD can fail. E.g. “Napkin designs’, quick informal
sketches of designs that can't be exeauted, validated,
or understood pedsely, can lead to troube on
projeds.

SysML is a genera-purpase modelling languege for
Systems Engineaing applicaions; it suppats the
entire life-cycle (not just for software). It builds on a
subset of UML 2.0 with minor extensions (maybe
10%). OMG SysML is now at 0.9 so will read final
release version 10 this yea. The extensions are only
where vital, so the standards can “co-reside”. New
diagrams include Parametric and Requirement models.
Activity diagrams are extended to alow continuows
(not discrete) behaviour. E.g. you can model analogue
quantities sich as angdar velocity and thus predict
how systems behave. This is far beyond the smple
flowchart-step behaviour of standard UML adivity
charts.

SysML Class diagrams can depict mechanicd,
eledronic, software, and mixed obeds (yes, we
thougt you could dothat already). So you can show
how an asembly satisfies requirements (shown in littl e
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boxes inside boxes) with visible traces; rationales can
be atadhed to those traces. SysML Parametric models
can show physicd laws (Newton's first law, whatever)
and youcan conred the boxes together 2o youcan do
systems engineging in UML®. (That is the control
engineeaing view of what SE is.)

Requirements tracedility relationships covered
include satisfy, verify, derive trace A use cae bublde
is linked to textual requirements with 2qudify°. The
result is much more verifiable than a textua model
(though mrhaps not much more than a structured text
in a @nventional requirements tracedility tool.
Certainly the overlap between requirements analysis
todlslike I-Logix Rhapsody and requirements database
todslike Telelogic DOORS is becoming large).

The vision is of a whaly model-driven SE approadh.
A spiral life-cycle, with models from the start, helps to
eliminate nasty surprises (this is certainly the systems
integration view of what SE is). The dncrement
Review® on his giral diagram is labelled & Party)° B
hey, we're making progress

Bruce Powel Doudass books include Doing Hard
Time, Real-Time Design Patterns, and Real Time
UML, al in the popuar Booch-RumbaughJaaobson
UML seriesfrom Addison-Wesley.

Ljerka Beus-Dukic asked haw he related use cases to
parametric models, given that use caes were poar for
nonfunctional requirements. He disagreed; a use cae
was abag of requirements; if a requirement was a verb
(‘dothat’) phrase, then a parameter was an adverb (‘do
x quickly"). That could perfedly well be placal inside
ause c&e. Thenit could be shown to be met by tradng
from a parametric model, going dawvn several levels of
detail if need be.

Paul McNeillis (BSI) spoke on Cogntive Mapping
and UML Modelling: comparing bookand mind. The
BSI produces abou 1800standards/yea (quite arate!).

A cogritive map is a visua representation o the ways
individuals view a situation. Boxed texts are linked by
causative (4s likely to cause9 arrows; there is little
grammar but models can become large. The dm is to
be acarate, to represent what is in an individual's
mind. It's for mess/, complex, quditative problems
such as grategy. You dort solve such problems; you
navigate throughthem.

Why baher? Organisational leaning may be the only
sustainable source of competitive alvantage. Cognitive
maps can address things like shared understanding
within an organisation (whereas most approades
can't). Problems include anbiguity, equivocdity
(meanings are related to attitudes) and crypticdity (one
person's meanings are obscure to athers). Eg @These
procedures provide aldtional guidance on safe
working pradice requirements...° has a familiar ring:
it is bureaucratic and hard to interpret. Does it mean
that the guidanceis mandatory because it interprets the
requirements, or optional because it is sparate from
the requirements? A pair of UML clasdsubclass
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diagrams can represent the dternative meanings
unambiguowsly, and people can then discuss them
openly. So, there may be vaue in using UML
aongside cogntive mapping.

UML is a highly-developed analytic visual grammar;
cogritive mapping is a simple halistic way of showing
wedkly-structured, even tadt concepts explicitly. The
%ook may document organisational procedures,

standards, and regulations B what an organisation
clams that it knows, clams that it does, in the
boardroom. The dind® may contain tadt operational

interpretations of these, and must ded with what redly
happens on the shop floor. What happens when we
compare these? Not surprisingly, book and mind are
often poaly aligned; what management think is
happening is often far from the truth. So, creding
cogntive maps might help busineses run a little
better.

Commander Bill Biggs RN (MoD Integration
Authority, Abbey Wood) spoke lucidly on Modelling
MoDAF * the Defence Systems Architedure
Framework for the MoD. Improvisation fails in large
systems; things nedl to fit together, which demands
planning within an agreed framework.

Network Enabled Capability (NEC B in the USA, this
is cdled ret-centric warfare) is the linking o sensors,
dedsion makers and wegon systems to acdieve
victory. This credes a single large longlived system
with many comporents that must fit together. NEC isa
priority; it makes a framework like MoDAF essential.

Smart Acquisition identifies required capability,
trandates that into user-centred requirements, and
passs those into integrated projed teams B with the
danger that they become stovepiped. MoDAF is meant
to avoid that.

The House of Commons Defence Committee has
roundy criticised waste and inefficiency a the
Defence Procurement Agency. MoDAF is part of the
answer.

MoDAF includes an enterprise achitedure, suppated
by a metamodel and an oljed taxonamy (both of
which can be modelled in UML). The MoDAF itself is
esentially astyle guide for building architedures.

MoDAF is built on DoDAF; other frameworks like
Zadhman's were looked at. DoDAF had to be tail ored
for the UK context, ie the MoD lifegycle (moving
away from CADMID') and pocesses. MoDAF
includes operational, system, and technicd views.

A repository alows architedures to be m-ordinated.
20 d 33 views will bein UML. XMI will be used for
tod interchange. Most of the tod suppat will be via
UML. The metamodel extends SysML. It's crucia to
be ale to interchange todls, to represent taxonamies

! Concept + Assesgnent + Demonstration +
Manufadure £ In-Service+ Disposal, a‘ Smart
Procurement' defence systems engineainglife-cycle
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(there ae many in the MoD), and to have venda
suppat B happily, several todls alrealy claim to be
MoDAF-compliant even though its developers dorit
yet have aything to comply with! A validated
framework shoud be ready by June 2005 feedbadk is
welcomed. Find ou more from the
www.MODAF.com website.

Richard Barr ow (Railway Safety & Standards Board)
spoke on Setting New Boundaries + Applying UML to
Railway Standards. There ae many boundies in the
UK railway. After 25 yeas of being a signals engineer
Barrow joined the RSB; he'd never head of UML
before, isn't a systems enginee, and has no idea of
formal methods. How could UML help with
standards? How much of it? How much skill was
needed? Would the benefits justify the mst?

RSB asked Jon Holt's Brass Bullet to trandate one
standard, Train Activated Warning Systems, into
UML. The am was to identify inconsistencies in the
standard, suggest how it could be restructured, and
help the RSB to identify the benefits of UML. The
reply was that the standard was 9 bad that it couldn't
be expresed in UML!

So, after 2 days UML training at the |EE (from Holt),
Barrow modelled what a Standard was, as a dass
diagram. This was easy. But, describing hav a system
is built isn't what the RSB nealed; what was wanted
was a model of its purpose. So he tried Use Case
diagrams instead. The stakeholder roles were
interesting, but the Darling review of UK railways put
the projed on ice However, having the domain
knowledge in UML helped Barrow to think clealy,
withou having the UML tail wagging the dog

A separate venture is to take ERTMS (areay
available & products) and define its <enarios.
Modelling the whole railway in class diagrams is a
huge task! But modelling the behaviour, what the
rallway does, what its people do, what their goals are,
is more tradable. So again, Barrow resorted to use
case diagrams to describe people and their (functional)
goals. This lets the RSB describe complete sets of
adivities (in aset of diagrams).

Then he listed all the stakeholders in a dassdiagram,
grouped into operations people, managers who dorit
touch the system, etc. This separated people whaose
roles would change with the railway's equipment, and
those whose roles wouldn't. He did the same for the
equipment. The dass diagrams made it easy to draw
the scope of the new system as a boundxry line. Every
part of the railway is modelled as a comporent, a
boundry, an ador, and a dassb so he found fe had
an RSB-spedfic UML Profile. He had readed a
consistent level of detail, and arationale for the model.
It shoudd nowv be possble to (remodel existing
standards.

UML is extremely useful for modelling dacumentation
such as gandards. If you are dever enough to
understand what you want to model, you are cetainly
clever enough to mode it in UML. UML alowed
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Barrow to structure his thouglts, to pu them down on
paper.

UML might aso be helpful in oher areas, such as
modelli ngincident inquiries.

lan Alexander asked if Barrow believed that al ralil
standards soudd be modelled in UML. Yes, said
Barrow. Standards were éou risk, and models let you
see what the risks were. We didn't have signalling
principles today, we had equipment-spedfic principles
expressd astext. If we got the standards right it would
make alot of things easier to develop.

Mike Brownsword (Lloyds Register) and Rosd
Setchi (Cardiff University) spoke on Picturing Risk:
Conreding Industries. Fadors control Risks; they also
cause them. So, models of Fadors and Risks can help.
Risks can be subtyped into Business Risks, eg
Financial ones, and Technicd Risks, such as sfety.
Fadors can be subtyped into Standard, Lifecycle,
Business and Competence.

EN50126is a safety standard to dowith life-cycles (in
14 pleses); Barry Boehm's Spiral model is also of a
life-cycle. But the phases do nd match! And, we dont
do projeds as nea V-models. The Boehm spiral can be
remodelled in UML (as a gscle of 4 stage-boxes linked
in a drcle by arrows, with “In service as the final box
off to the side). That makes it passhle to compare with
EN50126

BS 6079 onRisk Management has a task with no
name! Unfortunately it's linked to all the other tasks. It
includes databases and @communication and Engli sh®.
Obvioudly there is a we&knessin the formerly implicit
model underlying the standard.

It can take many months to arrive & a simple UML
model of a business (3Resource caries out Technicd
Asarrance or Work; Risk is reduced by Technicd
Asarrance® éc, modelled as clases with arrowed
relationships).

Risk can be modelled (using UML) in various ways
and at various levels. Four models were ill ustrated.
The Safety models look at “hazads or “harm’; other
models look at “return' or “effed’. Outcomes can thus
be subtyped as positive or negative. All four models
ded with frequency.

All the risks can be fitted into a single model D risks
of different kinds interad, as there ae trade-offs
between buwsinessefficiency and safety.

Defining &isk® in UML enables people to be deaer
abou which meaning d this much-used term is
intended.

Michael Emes, Doug Cowper and Alan Smith (UCL)
spoke on Using UML to model business processs. a
case study based oninstrumental use and procurement.
They used 3 UML model types. class statechart, and
adivity diagrams.

Doug Cowper described making class models of
Stakehdlders; of the business with gaals, processes,
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rules, plans, employees and the businessitself; and o
the dfed of instrumentation onthe business bottom
line. Thisinvalved modelli ng the use of instrumentsin
the business(to help chemists make drugs, adually). A
clasgsubclass hierarchy described the types of
instrument.

He then moved onto modelling more astrad things,
such as instrument procurement, and the supdy chain
strategy. Something that sounds smple but was quite
tricky was how to model employees.

You could use just one dass Employee and dace
UML rolenames on the links (UML associations)
to aher classes, eg EmployeeD(operator)b
Instrument.

You could use adual job titles, eg Enginee, as
classnames.

Or you coud crede &strad or logicd
%hypaheticd® dasss sich as Operator, which
could be filled by bah Engineas and Physicists,
acording to need.

This last was chosen, as it is more reusable and
tolerates changes in job descriptions and skill s; it also
permits business processreengineaing onemployees
job scopes, making it passble to improve them.

The output isa static UML structure but it is developed
in a mixture of ways. top-down for stakehdders;
bottom-up for instruments and processs, ie looking at
what the business currently did; linking the two with
techndogy management models (eg of procurement).
The work led to the proposal of a new procurement
process The adivity diagrams lead to smple process
charts that the organisation can use to implement ead
process

Matthew Hause (Artisan) spoke on SysML D
Making UML more dfedive for systems enginees.
He worked in agospacefor many yeas. Artisan now
has many aeospace astomers including BAES,
Lockheed Martin, Westland Agusta dc. He's a
member of OMG and the SysML team.

UML is the de fado standard in software engineeing
(the other aSE°, or SWE as g/stems people sometimes
say). UML 2.0 dfers 8many® fedures for systems
engineeing.

SysML comes from indwstry, and nd just military
agospace while BAES, EADS, Thales, Northrop
Grumman etc are there, so is Boeing, and so is Deae
(tradors to you). Vendas are represented bu are not
dominant; there is no Microsoft cdling the shats.
Words like 2omporent® which sound Microsoftish
are echewed in favour of 2assembly® which sounds
neutral.

SysML includes the Assmbly Diagram (systems of
systems of ...) with the usage guidelines for
Composite Structure, using an 2assembly® (enclosing
clas9 and Fports® (subclasses of Fparts®, apparently)

for interfaces (rather than the rather nice ball-and
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socket notation o UML 2.0). Conredors can he
nested, too. The Activity diagram permits sveral new
options. Allocaion (of requirements to comporents,
etc) is suppated. Information flow is extended to
suppat parametric modelling. Class notation suppats
dependency sets and spedalisation herarchies. You
can spedfy views and viewpoints. The llaboration
diagram is now cdled the ommunicaion dagram, but
SysML doesn't use it. For modelling continuows
systems, things can happen in paralel in red time.
Andso on

Parts are properties enclosed by assmblies and typed
by clases. The asmbly diagram is nice becaise
using class diagrams with lots of aggregation
relationships quickly becomes unreadable. But draw a
diagram of a box with pats conreded to another box
with pats, al inside a big system box with its
externall y-avail able ports, is instantly understandable.
So the rule for good SysML is, find a way to make
your diagrams look simple aad obvous B they'll
probably then beright.

Reguirements are more than use caes, NFRs and
environmental constraints neel to be defined and then
linked to model elements. Pure requirements are
modelled in groups (in Padkages). Tracedility and
impad analysis can all then be dore in the same toadl
environment.

Profiles are just stereotyped padkages containing
model elements customized for a spedfic domain such
as automotive. Customisation may be via UML
stereotypes, tagged definitions, or constraints. The
automotive domain contains an Environment, which
includes wedher, terrain, GPS satellites, and so on
These things are UML model elements; but they can
be aswciated with a graphic means of presentation
suitable for board members (the navy cdls this the
3Admiral® view), eg Aveaher® gppeasasalittle doud

shedding raindrops, 2satellite® & a little aibe with
solar panel wings, and so on It's dill a model but it's
easier for children, chairmen and admirals to
understand.

If 90% of UML is for software people, 10% is for
systems people. SysML isfor them. So, it's gedalised
away from software. For instance, it has to model the
context (people, environment) for systems to he
understandable. You have to model people-people
interadions B that's most of the work in business
processanaysis.

Jon Chard (Telelogic) was <heduled to spe&k on
MDA and Systems Engineaing bu was taken il
during the day.

Therefore, Jon Holt spoke instead on applying SE to
procurement management. He managed to be both
fresh andinformative, at short natice

To managers, 2an enginea® means anners and dly
rags, he said. Luckily the verb &o enginee® means to
apply cunning and ingenuity, so some resped remains.
Systems Engineeing means applying common sense.
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The evils of life include communicaion poblems
(between english and american, say); projeds have
falled becaise %o table® means to make a motion
adive in England, but to shelve in America Clinicd
psychaogists use %0 sedior® to mean to commit to a
madhouwse; midwives use it to mean to deliver a baby
by a Caesarean operation. Miscommunicaion and
misuncerstanding can  never be banished, but
modelli ng can sometimes kego them at bay.

UML 2.0 shoud have got rid of the horrible stickman.
Even the term ador implies people. Jacobson shoud
have thosen the other meaning o Swedish's borrowed
word aktdr, which is role. Stakeholder roles can
readily be modelled as UML classes and subclasses.

UML offers 4 dagrams for scenarios B sequence
adivity, communicaion and timing. A scenario is an
instance of a use cae (a possble path, to be predse) to
med a particular requirement. A sequence diagram can
be read (turn you heal through 90) as a Gantt chart.
So, if the requirements are projed goals and the
processes are projed adivities, the sequence diagram
isthe projed schedule. You can use the model to drive
the schedue and youll get redistic answers. That
might be uncomfortable if you pefer soft soap and
mean to switch jobs before the projed ends.

So, modelling can be gplied to procurement proceses
such as proposal preparation and tender evaluation.
The output doesn't need to look like aUML moddl,
but the model does build understanding.

The speakersformed a panel for the dosing sesson.

Were there plans for a query language? The OMG is
looking at SQL and OCL (for constraints). The
problem is that UML has $ many uses that todls have
to be very general to be understandable, or must be
limited to spedfic domains.

Did code generation creae dficient code? There ae
possble mappings from many models to code; but
there's no pant making models which just refled code
b you might as well write the amde & once It also
depends whether you're using UML for simulation, or
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napkin models, or for actual production-quality code.
The latter is obviously most problematic. Toal vendars
distingush themselves by what they do with models
and code; they offer widely diff ering fedures.

Does UML just help you chedk your spedficaions?
Bruce Powel Doudass sid that if you krew that your
spedficaions were omplete axd consistent, that
would be ahuge help. Matthew Hause said that finding
out what code did, reverse engineging a model of
what it did, was often enormously valuable.

Janos Korn said that block diagrams could be real
either symbdlicdly or in natura language. But UML
used natural language represented pictorially. Wasn't
there alarge anourt of uncertainty about what some
of the more astrad diagrams meant? These diagrams
had nofadlity to acoommodate meaning. They needed
theoreticd badkup to suppat the mapping between
models and the world. Simple statements in natural
language (like John likes Mary®) can be represented
in predicate cdculus.

Bruce Powel Doudassreplied that there was a formal
or semi-forma meaning and so UML diagrams could
be used for reasoning, and some people use them like
that. The cmmbination o forma and sem-formal (as
for use caes) semantics is useful, suppating
simulation, proof, and human reasoning where
appropriate.

Matthew Hause said that a software enginee knows
that a dassis a picture of the software objed he just
wrote. A systems enginee has a different view. You
need to explain the context and intent of the diagram to
understand what it's sying. Severa reseach groups
are looking into marrying VDM and aher forma
spedficaion languages with UML to provide formal
semantics when needed.

It was a full and very stimulating day, with a rich
variety of taks, in a omfortable environment
(expertly maintained by the unokrusive technicd
asdstance, caering staff, and administrative team).

© lan Alexander 2005

RE-Papers

Requirements are a Projed Management
Toad

Suzanne Robertson,
The Atlantic Systems Guild Ltd

suzanne@systemsquil d.com

Swanre Robertson is a principal and founder of The
Atlantic Systems Guild and joint originator of the
Volere requirements techniques. She spedalises in
helping aganisations to set up relevant requirements
processes and buld their own knowledge models, does
requirements audts and teaches organisation haw to
write and audk their requirements.

Listening to music, travelling to work, makinga aup o
teat these ae familiar adivities. In fad they are so
familiar that we can cary them out automaticdly
withou having to dedde how to do them. Our
experiences have helped us to develop inbuilt patterns
that we use over and ower again. Now suppcse you are
listening to Radhmaninoff and the music suddenly
beammes much too loud or there ae road works
blocking you usual route to work; or there isn't
enoughassam tealeft in the tin to make your pot of
tea What do you dowhen the redity does nat fit your
pattern? You make some aljustments to tune the
situation. You turn the volume down; you stop and
have alook at a map to find an alternative route, you
dedde to risk mixing the remaining assam tea with



Requirenautics Quarterly
The Newdletter of the BCS RESG

some orange pekoe. We know how to tune situations
in ou everyday lives becaise we have patterns
containing consistent variables that we understand and
know how to adjust to. When managing a projed we
do something very similar.

An experienced projed manager monitors the projed's
adual behaviour against the expeded pattern. When
there is a variation then the manager tunes the projed
by olserving ore or more variables, analysing them
and making adjustments to things like workload, task
assgnment, version content. The most useful variables
for tuning aprojed are those that are:

- identifiable ealy in the projed
- tracedlethroughot thelife of the product
- refled thered work that has been dore
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Thisiswhere requirements comein.

| am dtarting with the premise that your projed is
using a disciplined, consistent approach to defining
requirements, both at summary and atomic level.
Provided that thisis true, then the projed manager can
use the requirements themselves as a tuning and
dedsion making toal.

Early in your projed

The requirements engineas do their first iteration by
skimming aaossthe top d the whole projed. They are
looking around at projed's landscape and identifying
the boundries and recessary depth o the
investigation. This provides a number of requirements-
related deliverablesthat the projed manager can use:

Requirements Deliverable M easur ables

Dedsion Making Input

Stakeholder Analysis Number of stakeholders, roles | Inpu to sociologicd complexity
and knavledge expedations estimate ad knavledge gap

anaysis
Projea Goals Purpose and expeded Business| Inpu to  value  anayss,

Advantage of doing the projed | prioritisation
and Measure of target state

dedsions and
change management choices.

Investigation Scope

Number of inpus and ouputs | Input to first-cut estimate of
boundng the investigation

functional complexity

BusinessEvent List
chunks

Number of boundd functional | Inpu to task design and

alocdion, to risk analysis and to
estimate of time/resources needed
for discovering requirements for
ead event

constraints have been defined
products

Product Scope + ability to dothis | First cut estimate of the number | Inpu to panning ealy prototypes
depends on whether the product | of interfaces between the planned | and simulations
product and wsers and aher

With these quantified starting padnts a projed manager
has objedive inpu for recognsing changes and
making change management dedsions. For example, if
you started with 30 business events and you team
discovers 3 more then you reel to adjust the projed
plan to cope with the 3 extra chunks of work.

During theiterations

Each o the aove deliverables provides the starting
point for doing iterative detailed requirements
discovery and cefinition. As your team progresses into
defining atomic requirements of various types
(functional, nonfunctional, constraint and
techndogicd) the results of their work provide more
inpu to you management dedsions. Provided you
have an agreed definition for what you mean by
atomic requirement (this points badk to the ealier
point about consistency) then the projed manager can
use the deliverables to make projed steaing dedsions
withou needing to ask endess questions abou
progress

A suggested set of attributes for an  Atomic
Requirement is:

- Unique Identifier

- Requirement Type (Functional, Nor-
Functional, Constraint, Techndogicd

- Conredionto ore or more Product Use Cases

- Description

- Rationale

- Source

- Fit Criterion (predse measure of the meaning
of the requirement, used to quantify the
requirement, as inpu to writing tests and to
negatiating solutions)

- Customer  Satisfadion and
Disstisfadion (inpu  to
dedsions)

- Dependencies with other requirements

- Conflictswith ather requirements

- History (credion, review status and any other
indicators that you wse in traking where the
requirement isin you own process

Customer
prioriti sation
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- Suppating Materias
By looking at the state of the @omic requirements you
can get answers to questions that help you to make
steaing dedsions. For example you can ask spedfic
questions like:

How many atomic requirements have been defined?
How many o those requirements have predse
measurements and have been though youw business
review process? How long dd it take to get to this
stage? Are there functiondly related requirements
(conreaed to the same product use case) that could be
taken further towards implementation whilst other
groups are ill waiting for answers to requirements
questions?

You can answer al these questions + and more + by
looking at the requirements deli verables that your team
has produced.

Of course you do nd want to do this 3ooking®
manually, and that's where automated tools do the
donkey work.

Traceability after the honeymoon

To adhieve lifetime tracedility you reed a formaly
defined model of the knowledge that you are intending
to trace You can think of this as your requirements for
managing Yyou requirements. It serves as a
spedficaion for what you would like your
requirements management tool to keep track of. This
model shoud refled the life of a requirement from the
time it is discovered to the time that it is implemented
in a relessed product. Hence your knowledge model
neals inpu from al the stakeholders (business
analysts, systems anaysts, systems architeds,
designers, programmers, testers, marketers....to name
a few) who are resporsible for any o the
transformations or padkaging o the requirements.

Work | ; Business | [Bisiness Product] XS [System
Scope ——= ay % | et Scope 19 ; ég:rr;l‘t)e%t:[ﬁ
1 1) 1 \1
Business \Pfoduct Suppotting
responding partitioning
Project \
1% lPurposg % * \* * .
Business  Product %/ mplement-
Business Use Case Use Ca ation Unit
relevancy Lok ..el;#;:a |
*
Stake B * *
- usm_ess Product
holder [ 1 "acl'" Uicfncg A Fact/t_
o * % ssumption
ning * Require| Testing | Test
ment Case

Consistency 1
Namin % *

Convention

* Are types of

T .
Runctional Non-functional chnological

Ganstaint Requirement Requirement gequirement

This is an example of a generic knowledge model that
is based onexperience of many different projeds. You
can wee this asthe starting pant for building your own
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model. Your own model will contain addtiond classes
and asociations espedally in the markeing and
implementationrelated parts of the model.

Once you have amodel that refleds your tracedility
intentions, then you reed the discipline + pradised by
the whole team = of maintaining the requirements
knowledge & defined by you knowledge model. If
your requirements are defined in this way then you
have some major advantages. you have the basis for
making dedsions that are suppated by pedse
measurements of the work that has been dore, and the
team has a model that guides their work by defining
deliverables. Hence they are not enveloped in a
procedural straightjacket and are @le to respond to
changes.

© Swannre Robertson 2005
Resources

Robertson, James, &  Suzahne  Robertson.
Requirements-led Projed Management: Discovering
David’'s Singshat. Addison Wesley, 2005 Contains a
requirements knowledge model that defines gedfic
inpusto projed management dedsion making.

Robertson, James, & Suzanne Robertson. Volere
Requirements Spedfication Template. 19952005 Use
this as a dedlist for helping you to audit
requirements gedfications. http://www.volere.co.uk

Robertson, Suzanne Sakeholders, Goals, Scope: The
Foundaion for Requirements and Business Models.
This article discusses how to produwce ealy
requirements deliverables.
http://www.volere.co.uk/articles.htm

Completenessin Requirements

Venkatesh Vinayakarao
HCL Techndogies, India

“Sdtware devdopment is best dore iterativdy.
Requirements Engineaing ad/ocates completeness
Does it make sense in atempting to achieve
completeness in an iterative projed? My dient will
neve tell methat the requirements are mmplete!”

...Have you heard such arguments? Read on

There has been a lot of theory, even empiricd results
indicaing the benefits of Requirements Engineaing
(RE). still, after several yeas of propagation, thereis a
ladk of management suppart and industry adoption of
RE principles and pradices. The overhead of cultural
and behavioral changes required to address RE issues
is not considered worth the dfort in most projed
teams. In the red world, manageria skills are till
believed to be more than effedive enoughto drive RE
efforts. Some people believe that software can be
developed with caution such that the st of change is
aways aff ordable.

Achieving completenesshas been considered to be one
of the cre objedives behind RE. There ae some
fundamental problems in urderstanding this concept.
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First of all, absolute cmpleteness (of 100%) is
pradicdly impossble to demonstrate. If a spedficaion
is 1006 complete, it will be nothing other than the
final system itself. The goa is to verify if the
spedficaion is sufficiently complete to proceal with
the next task for which it is written; transformation
from design to code, or requirements to design, for
example. This applies to iterative development also.
Fewer requirements do not mean insufficient
requirements in order to complete iteration. Assume
that there ae cetain error conditions that must be
handled acording to the spedfication; but whose
handlers, the analyst missed to cgpture. Anything rot
spedfied is usudly left to the choice of downstream
developers. The isse aises if the downstream
developers either do not know how to addressthis gap
or make wrong assumptions. If the iteration cannot be
claimed as complete without knowing how the system
should behave under such criticd exception conditions,
we have a cae of incompl ete requirements.

Identifying such incompleteness happens usually when
the developer finds difficulty in converting the design
to code. This is too late in the life g/cle and leads to
managerial concerns. When the spedficaion gows
large, manually addressng such incompleteness
verificaion tasks becomes daurting Teams dart
looking for todls that could help them. Toals can only
help if the spedfication is gructured, ieit isformal to a
sufficient extent for madhine interpretation. Much
reseach is being done to understand the nature of
formalisms that could help identify incompleteness
State Machine reseach is an example. The
fundamental leson is that up-front choice of a formal
method could save dfort, time axd money.

Of course, there is no silver bullet. We need to know
the right amount of formalism for our projed at the
right time.

© Venkatesh Vinayakarao 2005

Searching for the Keys to Stability under
the Wrong Streetlight

Onceupon atime | saw someone aawling abou under
a stredlamp on a dak night. ‘What are you dang?, |
asked. ‘Have you lost something? ‘ My kew.' | knelt
down nearby and searched for some minutes withou
success ‘Are you sure theyre round here? | asked.
‘No’, said the searcher, ‘but this is the only place
where it’ slight enoughto look.’

Dr. Isam A M El-Maddah, Ain Shams University,
Faaulty of Engineeaing, Cairo, Egypt

Islam_elmaddah@yahoa.co.uk
www.dcs.kcl.acuk/pg/elmaddah

Software stability plays a key role in longterm
projeds. Clients canna tolerate paying for software
applications that canna easly be modified and
extended.
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Fallure to arrive & stable software was habitually
regarded as the implementer's own fault. Nowadays,
there is a strong Lelief that the keys to stability are
hidden onRequirements Stred.

One such belief abou stability proposes litting
software  gplicdions into changeable ad
unchangeeble nstructs. This sparation is be
considered at requirements analysis level, where
concepts suppating these mnstructs are to he
considered and modelled. In ore way or ancther, this
separation is tightly couped to the ideaof knowledge
normali sation.

Have you ever considered refurbishing you house?
How much effort and money would you estimate for
acomplishing this task? Is it acceptable to pay more
money for the refurbishment than for buying a new
house that is the same & yours?

What abou your car: have you though about renewing
its ®as? Youwould hardly agreeto change the seas if
that entailed changing the ca frame or the inner body!
Odd isn't it? That would be unacceptable in most
disciplines.

A vauable product shoud have its own investment
programme. Some of its parts and ofional sedions are
planned to be replacal with limited effort that shoud
not excea the initial price What makes us wonder is
that why these simple idea are uncommon within the
software world.

What is distinct abou software gplicaions that
devour huge sums of money for maintenance?Is this
becaise many software projeds are one-off products
or perhaps lak a standardised development process?
Why do software firms not take into consideration
delivering the software product in a similar fashion to
other engineaing dsciplines?

Many questions need satisfadory answers before
software can enter the golden era so long pomised,
when development efforts will be saved and reused
repeaedly, when software products are designed for
easy change and adaptation. Some of these questions
are:

What makes cars and howses gable [3] against
clients ever-changing reeds?

Why are other engineaing poducts more stable
than software systems?

Is there a missng effedive product-line behind
the software product compared to ather
engineeed product?

Why do people not devote alequate dfort to
software development methoddogy and processes
compared to ather disciplines?

What makes a software product stable over some
period d time?

Does the dient demand cetain quality of the
required software gplicaion?

Is there an easy way to measure the quality of the
developed applicaion?
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What can be danged and what will remain
unchanged ower time in a software gplicaion?

Is it possble to separate these two parts into
different categories?

How much will it cost to develop software
prodictsin this new fashion?

Before answering al these difficult questions, let's e
how we can describe stability of thoughs and
concepts. Many people may agree with me that
repladng ore ritual by ancther depends to a large
extent on the eistence of a suppating concept or
belief behind the ritual. A suitable belief might be that
the dfort required with the new ritual will be less

For example some people believe in Moddarity:
separating artefads into major concepts and pradised
ideas.

The ideas can easily be dhanged o replacal by ahers
once they have suppating concepts, wheress the
concepts remain urchanged and fadlitate danging
one or more of the suppated ideas. Thus, for a person
to be flexible (having the aility to change interading
thougts) he/she has to dfferentiate between concepts
that shoud be fixed over time, and those that must be
alowed to be dtered later.

Similarly, software stability [3] is a measurement of
how much effort is required to extend an existing
application to med new user requirements or slightly
adapt an existing applicaion to satisfy modified user
comments (possbly after using the gplicaion for
some time). Software stability includes reusability,
extengibility, separation o development concerns and
possbly software metrics.

Software development includes gages such as Domain
analysis, Requirements €licitation and spedfication,
Design, Implementation and Testing. However, only
implementers have dways been acased of wasting the
company resources when developing nonreusable
code that suffers from subjedive view andor un-
explainable segments. All these problems make both
the dient and the service provider pray for amirade to
guarantee success in maintaining the developed
software goplication.

The problem is that we usualy rush into developing
what we perceive from explicitly stated requirements,
before mmpleting the requirements themselves. What
we typicdly see from the requirements is like the
visible 10 percent of a floating iceberg, while agood
90 percent is dill invisible, deegp underwater. The
overseen requirements analysis usualy makes us
deviate from what to develop (the whole iceberg) to
how to develop the explicit stated requirements (the
apparent 10 percent), and finally ends up searching for
the keys to stability in the wrong pgace It might be
likened to a number of architeds who contest and
argue how to buld a tower, while forgetting all abou
the foundations of the building. Thus, the right placeto
look for the lost stability keys is the requirements
stage.
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Coming hbadk from philosophy to focus on the
materialistic software world, Objed Oriented Analysis
and Design (OOA and OOD) have gained the trust of
software developers. What lent a hand to OOA and
OOD wes the gpeaance of unified modelling
language (UML) [1]. OOA has a key concept of
asdgning the resporsibility of acieving the
application functions into a number of interading
objeds.

Althoughthe objed identification process has always
being focused on explicitly stated requirements and
information gathered from the stakeholders, the stage
isready for OOA when choasing the suitable objeds.

In conclusion, OOA is arich soil that can grow good
crops when delivered with the right seeds. The ripe
fruits of rightly planted seeds will be realy for
gathering duing the whole maintenance period. But
this demands that the right seeds soud be prepared
and watered duing the requirements analysis time. In
particular, Objed identification shoud attrad more
concentration by looking lketween the lines for
requirements, and seaching for the unstated
suppating concepts behind the ealy identified
objeds.

In a recent workshop the participants ared their
reseach ideas abou design petterns, stable
architedure, and software metrics. My initial intuition
was that the keys for software stability and reusability
were hidden somewhere on requirements dree [2].

What | redised was that the esence of software
stability and reusability is related to the oncept of
knowledge normali sation. Probably that was a memory
of a recet RESG seminar [6]. Stamper and Ades
presented an interadive eample of a schod
information system. The seminar organisers ared
their idess abou MEASUR, semantic knowledge
normalization and hav this could contribute to the
ease of extending developed appli cations.

To kring the ideadown to eath, let's £ewhat we can
analyse from a bank system that has a single type of
client acourt. The basic dient acount would have a
singe human owner. The problem is that soorer or
later the bank may extend its business (to suppat
different acourt types) or possbly another bank (with
different acournt types) might contrad the same
software service provider. Thus, the single human
client acount woud nreed to be etended into
company-owned, multi ple-owner acourts, etc.

Therefore, planning for a generic acount would be a
goodidea espedally from the software firm's point of
view. Such a generic acourt could be owned by a
company or one person a more. Again it is a matter of
what to develop rather than how. In addition, at the
time of the contad, the bank will not ask for any
general acournts or even mention anything abou
different types of acourt (remember thisis part of the
hidden 90 percent). Arriving at the generic acourt
(what is termed in [5] the awy-acount pattern) is
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feasible when considering carefully an instance of
some spedfic acourt at the bank.

Splitting the ohserved acourt into acount concept
and variant acourt matching the arrent neals in ore
bank or another would be gpredated soorer or later
when the bank nedls to extend its businessand reals
to modify the sold application.

Althoughthese ideas are not innowetive, dating bad to
concepts of normalising semantic knowledge, software
stability is attrading interest among bdh industry and
reseach workforces. As propcsed by Fayad, the idea
has a grea business value of developing applications
in two stages: 1- expert stage to develop a product-line
like analysis and 2 easier stage that can be pradised
by namal software engineasto tailor the product-line
to the aurrent client needs. This does not entail moving
to a new approach like aile or asped-oriented
development. So, the time and cost of transition to a
new techndogy would be saved.

In conclusion, the keys to stability are still hidden at
the requirements analysis level. Some innowetive
analysis neals to be pradised to reved the whole
requirements iceberg, before @mmencing the
development lifecycle. Having the keys to stability at
the requirements level would move us to a stage where
the quality attributes of the developed software would
be planned (and homfully monitored) from the ealy
stages. Possgbly this will lead us to development
process that guides the implementer to guarantee
prodwcing code of high quality, freefrom implementer
personal views and/or own experience.
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A Very Fragile Coffin?
by lan Alexander

One of my profesors, Torkel Weis-Fogh long ago
described human-powered flight as 2a study in the
design o very fragile ooffins®. (For an example of
Weis-FogHs fascinating reseach work, see Unusual
Medanisms for the Generation o Lift in Flying
Animals, Scientific American, November 1975 81-
87)

The engineaing d an aircraft with wings large enough
to suppat the weight of a human body but light
enough no to make the propusion d that airframe
plus human pawer plant impossble for even the fittest
athlete, isnow asolved problem + just.

aThe original Gossamer Albatross is best known for
completing the first completely human powered flight
aaoss the English Channel on June 12, 1979°
(Beautiful NASA phaographs of the Gossamer
Albatross and related craft can be seen a
http://www.dfr c.nasa.gov/gall ery/phato/Albatros§HTML)

Dryden Flight Research Center ECN 12604 Photographed 1980 b
@ Testing the Gossamer Albatross NASA photo

Gossamer Albatross A Very Fragile Coffin?

The Internet is a single gigantic system of systems. It
was brough to its knees on the evening o 2™
November 1988 by a self-replicaing pogram, a
"Worm'. It spread aadossthousands of computers in a
few hous. The Worm's author apologised, but a
precaent had been set. (Full details can be read at
http://world.std.com/~franl/worm.html)

A power failure rippled acoss Italy in October 2003
bladking ou 57 milli on people, including a milli on on
the streds of Rome, who were gathered for an all-night
cultural festival hulristicdly cdled White Night. At
least 30,000 people were stranded on 110 paver-
deprived trains.

The event was caused, acording to GRTN, by atreés
falling ona power line in Switzerland: Italy imports
nealy 17% of its eledricity from Switzerland and
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France Once one power source is disconreded, the
mismatch of load and demand causes generators to
slow from the nominal 50Hz. The resulting mismatch
in phese between areas is rious, as out-of-phase
waves cancd; so, automatic protedion tripsout ead
area in turn. (Full details from
http://www.el edricityforum.com/news/octO3/italyblac
kout.html)

It is sid that only 30to 50 people on this planet could
now design a procesor like the Pentium. Let's hope
there isn't a @ach crash onthe aanua chipmakers
jamboree
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According to Scientific American's une 2004 issue, a
nuclea explosion in orbit would crede such a shower
of energetic dedrons that communications,
navigation, and olservation satellites in low eath orbit
would be disabled. Furthermore, nore muld be
launched for up to five yeas, as the dedrons would
fall to eath ony very dowly.

Are we not bulding 2a very fragile offin® for
ourselves? Perhaps we ae missng a few Robustness
Requirements smewhere.

© lan Alexander 2005

RE-verberations

This ®dionisfor items of news that havea bearing on
requirements work. RQ would like to hear of such
things fromits readers.

Outsourcing: Turning o the Tide?

The Cutter Edge (1 February 2005 contained an
article by Wendell Jones abou what shoud and
shoudn't be outsourced. Perhaps the mad rush to
move everything dfshore is coming to an end, as
people start to redize that cutting wage bills may
conflict with ather businessgaals, such as providing a
friendy personal service or credaing systems that med
their requirements.

“A sourcing model that combines offshore,
near-shore, and onsite delivery of software is
emerging as the dominant model for global
companies.... Some types of work, however,
are best suited to stay onsite, while others can
logically move offsite.
Functions best for onsite work include: ...
Requirements definition
Prototyping ...
Usability [and]... Acceptance testing
User training
Implementation/cutover...
Some of [these] functions... could be performed
offsite, but are best done onshore or near
shore. Closer proximity can facilitate
spontaneous communications and relationship
building...”
The Cutter Edge is a weely e-mail service for IT
profesdonals, provided freeby the Cutter Consortium.
You can register for your own free weekly
subscription at http://www.cutter.com/research/email .html

The following deceis a description d the capaliliti es
of a new RM tod from a leading vendar. RQ hopes
that this gyle of article will be of interest to readers,
and invites other tod vendas to submit similar
descriptivearticles on their offerings.
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RQ's pdlicy is to avoid advertisng and similar
materials, though enthusiasm for the solutions being
offered is of course acceptable. Articles must be brief
and must focus on the benefits that will be delivered to
users.

Opinions exoresed and claims made by guest
contributors are not necessarily those of RQ.

Extending the Reach of Requirements
M anagement

Jeremy Dick, Principal Analyst, Telelogic

Later this yea, Telelogic will be releasing a new
member of the DOORSERS family.

DOORS started lifein 1992 andin version 7today has
bemme the world's most widely used requirements
management todl. It owes its success to a unique
ability to identify, organise and trace statements of
requirement while retaining the vital concept of the
requirements document.

At the same time, the todl can be @nfigured to suppat
many flavours of review, change, agreement and
validation poceses. It is a highly flexible todl,
providing a comprehensive API for customisation to
med more complex needs.

The new member of the family is DOORS XT. It is
designed to address the requirements management
needs of todays fast-paced, distributed, worldwide
projeds. More and more enterprises gan several time
zones, using dstributed teans to achieve 24 hou
working. Such environments gretch the capabiliti es of
the arrrent DOORS architedure beyondits li mits.

To address these neals, DOORS XT offers a 3-tier
architedure based on Orade, WeblLogic, and a
browser-like thin client, easily installed and deployed
via internet download. Remote acces to a central
database is possble over low bandwidth conredions.
Database backup and administration will be possble
without interrupting 247 working. Customization will
be possble through a set of APIs using induwstry
standard programming and scripting languages, such
Java, Java Script, C# and Visual Basic.
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The DOORS XT client usesthe latest .NET techndogy
to provide an interfacewith al the look-and-fed and
feaures of a modern Windows-base too. And yet
users familiar with DOORS 7 will immediately

On the left is the database explorer, which na only
alows the user to traverse the hierarchy of folders and
documents, but also to navigate within documents,
right down to individual links on ohjeds, al within the
same explorer tod. In the middle panes are the open
documents. In this example, two view are open onthe
same document. The change bar (with its charaderistic
traffic-light colours) and trianguar link indicaors are
present in their own movable lumns. Objed
properties are displayed in panes ontheright.

A new concept of user-definable objed types is
implemented, with attribute definitions gpedfic to eah
objed type. All the dassc DOORS history feaures are
retained, with a cmplete audit trail of changes.
Sharable acces to documents is completely
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recognize and be wmfortable with the DOORS XT
interface

The screen-shot below shows a number of the fedures.

transparent, providing automatic locking at the objed
level.

From the outset, interoperability is provided between
DOORS XT and DOORS 7. Data can be brough from
DOORS 7 into DOORS XT, displayed, edited and
returned.

DOORS XT has been creaed in Telelogic's Edinburgh
development centre by a sizable tean working over the
last 2 yeas. Alpha and leta versions of the product
have been ontrial for the last few months, and the first
full releaseis sheduled for the 2™ quarter of 2005

Whether or not the world's best requirements tod has
just got better, | will | eave to youto judge ...

© Jeremy Dick 2005

RE-fledions

Systems Engineerling: -llitiesfor Victory

| dont generaly read history bools, but at a recent
meding Stuart Arnold, instigator of the Systems
Engineaing Standard 1SO 15288 and a lealding light
in the defence engineaing community, showed me his
copy d The Most Dangerous Enemy, A History of the
Battle of Britain, by Stephen Bungay (Aurum, 2000.
He said it was very interesting from a Systems
Engineaing pant of view. (Since he showed me his, |
showed him mine: | was reading Tom DeMarco and
Tim Lister's Waltzing with Bears. There's a review of
it onmy website.) So, | read it with interest.
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The first casudty of war is truth, it's sid, and bdh
sides had goodreason to crede myths for the Battle of
Britain + whether of Aryan warrior-heroes with magic
Messerschmitt Bf 109 swords, or of plucky little
Britain, defencdessand unpepared, mudding through
to fight off the "Hun' through improvisation, daring,
and happening to have ordered 1000 Hurricanes and
450 Spitfires, in peacdime, and trained their pilots,
aong with an Observer Corps of 30,000 men, and a
continuows network of low- and high-level radar
stations. Plainly the truth is very far from the myths,
thoughas one pil ot said, “never have so many owed so
much to so few' was true enough @ the pilots mess
bill s.
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There was, in fad, a caefully-engineered air defence
system in placein Britain in 194Q a rock on which
airborne dtadks could brea like water. The Luftwaffe
didn't know abou it, and it's just as well, or they

might have prioritised better.

The high-level radar network consisted of a dhain of
abou fifteen tall thin sted pylons, sited from Norfolk
to Devon, with a similar number of low-level radars.
Each had a room neaby for the operators, who were
trained to derive beaing, range, size of target, and
(very rougHy) dltitude from the wiggly signals.

Radar detedions and \sua observations were
telephored badk to sedor command (one sedor
covered the Thames and east Kent, from Southend to
Folkestone, for example). Sedors phored group
command: 11 Group, which throughits locaion in the
South-East had to do most of the fighting (under the
inspired command o Keith Park), was at Uxbridge.
Groups phored Fighter HQ at Stanmore. Dedsions
were made & HQ and by Groups, and aders were
given to the squadrons, which were stationed at many
small airfields.

Now this, although entirely analogue, is a robust
distributed system. The loss of any ore radar or
airfield, for instance, or any command past other than
Fighter HQ (which was in a deg bunler), could be
covered by its neighbous. The system could have
been brough down by destroying al the radars and
several control rooms, but this was hard to do The
radar towers were small and strong, and just swayed in
the blast when bambed; the Luftwaffe didn't even
susped that sedor and goup control rooms existed,
and in any case these had badkups + ore was in a
butcher's shop.

If youre into -ilities, the system's arvivability and
controllability were excdlent. Its performance was
aso remarkably fast, through a simple hierarchy of
point-to-point links: telephore lines. The Luftwaffe did
manage to bring dawvn parts of the system once or
twice mainly by acddent: a bomb cut off much of
Kent's power grid, and several radars went down as a
result; but not for long The warning retwork worked
splendidly; a wall of fighters met the Luftwaffe's
every move. That alone had a powerful demoralising
effed.

The other, and far better known asped of the system is
its teeh: the fighter squadrons, and the arcraft
themselves. On 17 July 1940there were 48 squadrons
of Spitfires and Hurricanes, eah of abou a dozen
serviceale drcraft, with others under maintenance,
and abou eighteen plots. (There were dso some
Blenheims and Defiants.) Of thase squadrons, by the
way, e€leven were up with 13 Group in
Northumberland: squadrons were rotated to gve weay
pilots a rest, so there was always a reserve (wheress
the Luftwaffe units fough continuowsly until
exhausted).

The force was suppated by many thousands of fitters
and arcraftmen to kee the adrcraft servicedle:
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between a quarter and a third of the planes with the
squadrons were in maintenance d any ore time. A
steady stream of new pil ots came out of flying training
eat month, thoughthey had, horrifyingly, no training
in fighting (and rext to no gunery pradice either);
human operators are vital parts of most systems.

What is more, throughthe summer of 194Q the British
aircraft industry was producing more than 400fighters
a month: twice what the Luftwaffe believed, and in
fad easly enoughto replace d the RAF's losss +
Fighter Command had more operationa planes, and
more pil ots, in September than in July. The system had
depth.

The design d the fighters themselves was far from a
happy acddent or the work of one or two heroes, like
Hawker's Sydney Camm who designed the Hurricane,
Supermarine's Reginald Mitchell who designed the
Spitfire, and Henry Royce (of Rolls-Royce) who led
the development of the Merlin engine which pavered
both panes. The Air Ministry itself had issued
spedficaions to induwstry throughou the 1930s,
causing nunerous prototypesto be developed.

Squadron Leader Ralph Sorley's cdculations and
gunrery experiments led to the spedficaion d the
amost unbelievably heary armament of 8 gurs
(Brownings) for ead fighter, to ensure sufficient
lethality with what he rightly believed would typicdly
be a oppatunity to fire of no more than two seconds.
Extensive debate on many such isaues within the Air
Ministry led to the planning and construction o the
entire dr defence network.

The fighters, with monogdane wings containing the
gurs, retradable wheds, and less obvious things like
reliable VHF radios, were sate-of-the at. The
Hurricane was built very simply with a metal frame,
built out with wood and a cavas covering, making it
strongand easy to manufadure (abou 5000man-hous
per airframe).

The Spitfire
A perfed balanceof -ilities?

The Spitfire had the famous ellipticd wing, giving
greder speal and manoeuvrability (perhaps the most
criticd -ility of all). This was at a price 13000 man-
hours per airframe. Willy Messrschmitt had optimised
for spead and manufadurability (some cdl it
produwcibility): only 4000 man-hous; but the Bf 109
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was no faster than the Spitfire, and was consistently
out-turned by it. Heinkel had considered the dlipticd
wing, but rejeded it astoo dfficult to manufadure.

In the event, Germany ony managed to produce dou
200 fighters a month in the summer of 194Q not
enough to ke up with their losses. Heinkel and
Messerschmitt were right abou the need to minimise
manufacuring effort: if they had made more labour-
intensive machines, such as four-engined heavy
bombers (as many armchair warriors have suggested),
they would have run ou of planes and aircrew even
soorer. We, on the other hand, can thank ou lucky
stars, and Mitchell, that no-one tried to do Value
Engineaing onthe Spitfire'swing.

There ae plenty of other interesting design choices,
but too many to mention here. It is often said that the
cannon armament of the Bf 109 was superior to the
Spitfire's, but the cawnons heavier cdibre meant
carying orly seven seawmnds worth of shells, as
oppcsed to sixty seonds worth of bullets; and the
vibration was ®vere and dfficult to manage. Sorley's
gurs ®an to have adieved higher lethality than the
Bf 109s cannonin pradice (number of planes sot
down dvided by number of bursts of gurfire). So that
design trade-off was probably onthe Spitfire's sde.

The Spitfire went on to be manufadured all through
the war in many versions, getting heavier and faster in
the process (as fast as the ealy jets). In this nse its
design was robust + in the faceof unknovn extensions
and developments. It is difficult to write requirements
for this kind d robustness sometimes cdled
modifiability or extensibility. As a result, these
requirements are usually watered dovn o dropped
atogether, but as the Spitfire showed, modifiability
can be a war-winning -ility, along with sheea
performance

Dependability also demands mention. The Spitfire's
build quality was far abowve the average for allied
equipment at that time; as Bungay drily remarks, most
dlied equipment was much worse than the other
side's. One might contrast the dlied Sherman tank
with the fast, powerful, and well-armoured Panther, for
instance. The Sherman's grisly nickname was Ronson
(a dgarette lighter): “one strike and it lights. Lest
anyore shoud think this anti-American, let us give an
al-British example: the Churchill tank. The driver
could only exit when the gun was not pointing
forwards, over his hatch: distinctly bad news when the
tank was “brewing up.

The Spitfire was succesgul for many reasons, but one
was that it always did what the pil ot commanded with
the stick, requiring orly light finger presaure. In atight
turn or roll, the inner wing started to stall before the
outer wing, causing a naticedle vibration, thus
reliably warning the pilot. This in turn enabled every
pil ot to fly the plane to itslimits + a life-saving fedure.
This wonderfully intuitive behaviour, washou', was
creaed by a dight twist in the wing. Dependability,
reliability,  manoeuvrability, lethality, spedd,

17

RQ35 (March 2005
Page 17

controllability: no wonder the pilots were happy to
have "bea, women, and Spitfires’.

The Luftwaffe never recovered from its losss in the
Battle. In September Goering went to the Pas-de-
Calais to try to sort out the troubde, turning onall his
undoulted charm.

Goering: What can | dofor you?
Moelders. Upgraded engines for my Bf 10%s.
Galland: A squadron o Spitfires.

It is sid that Goering then lost his temper.

o e s s s 5 e e

This wasn't meant to be a bod review (and it isn't
one). Bungay has howeve organized an astonishing
wealth of accurate information to tell the story
properly with hindsight, for no-one at the time really
knew all of what was happening, though Keith Park
suspeced most of it.

A cover quae unflatteringly says “the most exhaustive
and cetailed acourt...', thus totally failing to make
the point that a large pile of pieces doth na a system
make

The bodk, howeve, for all its failings of style and
repetiti veness does brilli antly turn the evdenceinto a
coherent story, blowing avay a cloud d myths in the
process

Oh, and who was "The Most Dangerous Enemy'?
Britain, of course. Oberst Beppo $hmid, head o
Luftwaffe intelli gencein 1939 was right abou that.

© lan Alexander 2005

A Historical Proverb

After al that history, this isaue's proverb is, naturally,
historicd. Ironicdly, it is frequently misquated.

Those who canna remember the past
are condemned to reped it.

George Santayana

Life of Reason,
"Reason’ in Common Sense, ch. 12, 19056

Or applyingit to ou case:

Those who have never head of goodsystem
development pradice ae mndemned to reinvent it.

RE-Creations

To contribute to RQ please send contributions to lan
Alexander (ian @ scenarioplus.org .uk).

Submissons must be in eledronic form, preferably as
plain ASCII text or rtf. Deadline for next issue: 15"
June 2005
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RE-Publications

Agileor Analytic?

User Stories Applied For Agile Software
Development

by Mike Cohn, with aforeword by Kent Beck
Addison Wesley, 2004

Systems M odeling & Requirements
Spedfication using ECSAM

by Jonah Z. Lavi and Joseph Kudish

An analysis method for embedded and computer-based
systems

Dorset House 2005

Every now and again a pair of books comes on to the
market offering interestingly contrasting perspedives
onthe same aea Since Kent Bed's dramatic Extreme
Programming bust onstage in 200Q there has been a
strean of books from the objed-oriented software
community on the theme of first “extreme’ and now
“agile’ development approaches. These have agued,
sometimes roughy and forcefully, that the traditional
software development life-cycle was too cumbersome,
and dten ineffedive. Meanwhile, the more traditi onal
requirements engineging and systems communities
have continued to dotheir own thing, tutting pditely at
the behaviour of the young bdsheviks outside torching
their intitutions.

Cohris readable book dfers a pradicd introduction to
the use of brief Scenarios in the form of Kent Bed's
User Stories. A user story isjust what it saysonthetin:
it is a short, informal description o how some dassof
user could interadt with and kenefit from the proposed
software. Isn't that exadly what Ivar Jacobson meant
to do with his Use Cases? Ssd! Of course, both
Scenarios and Use Cases now have (a range of)
different meanings. Cohnis careful to distinguish User
Stories from these in Chapter 12, "What Stories Are
Not'. Something that is particularly welcome is
recogntion that there ae many kinds of user; Cohn
sugeests brainstorming passble kinds, perhaps an odd
choice of technique here, but much better than just
asumingthat all users are rather like programmers.

Andthat isnat al; Cohnshowsin apradica way with
examples and advice how to use stories to drive
software development, so the book in fad covers all
the ealy part of the life-cycle, and even straysinto XP
to show how the whole gycle works.

But instead of shouting in the streds, Cohn \entures
inside the requirements literature, and refleds in a
fresh and pradicd way on what is good and nd so
good in the tradition. First to go is vague tak of
adicitation® or 2cature® (several well-known bools

are qiticised at this point): requirements dont run
abou by themselves, nor are they waiting full y-formed
inside people's heads just to be dicited. The
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Robertsons' &rawling® is however taken up with

enthusiasm: you won't cach al the requirements in
one trawl, so the processis inevitably iterative £ which
chimes well with the ajile theme. We may argue that
we knew it was iterative drealy, but far too many
projeds were nat; and it is redly welcome to seethe
Agile community engaging with the ongdang cdebate.
However, Chapter 12 d Cohn aso attadks traditional
IEEE 830-style requirements as

&edious, error-prone, and very time-
consuming®
and

gquite frankly, baring to read®

so Cohn certainly hasn't become dl soft and fluffy
abou requirements just yet.

Lavi and Kudish have been working onand with their
method since 198(Q initially in the aeospaceindustry
but with a substantial bading in reseach. That both
David Harel (inventor of the State Chart) and Mike
Mannion (a pionea of software elgineeaing for
product lines) liked the book enoughto write @ver
blurbs was a futher clue that the mntents would prove
more gpeding than the nounheary, aconym-laden
title.

Lavi and Kudish cover a lot of ground They begin
quite traditionally with a @ntext diagram, scope, and
adetermination d the system's boundxries®. They

make adata dictionary and a top-level spedficaion.
Then they examine modes and dtates, events,
transitions, condtions and time * in an event-driven
world like aeospace this makes snse; indeed, one of
the few books that deds thorougHy with events, Bill
Wiley©OEsential System Requirements, comes from
the same domain. But Lavi & Kudish gomuch further.

Their method is to step iteratively (Cohn and Bedk
have no monopdy on that front) through identifying
the externaly-observable (3E-level®, bladk-box)
system cgpabiliti es £ such as one might record in user
stories. they use operational scenarios, among dher
things; modelling the processes underlying those
cgpabiliti es; and then gadng inside the box to model
Slevel® or white-box system behaviour, and
successvely decompaosing into subsystems that can be
built (or purchased, or subcontraded) separately. To
do that they describe methods of decomposition,
including oheds; they anayse the system's internal
information flows and subsystem capabiliti es; they
identify internal system modes and processs; and they
describe the transition to design.

As if al that wasn't enough they also examine the
stakeholders requirements process + like Cohn, they
pay proper attention to the needs of different kinds of
stakeholder, but quite unlike Cohnthey know all abou
contractual and norcontracual situations, which they
discuss in detail. They also consider what model-
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driven requirements alocaion and cerivation
(expansion) mean in pradice Like Cohn they know
that requirements must drive design by insisting on
verificaion, and thoughtheir language differs gredly,
they know that a spedfication is only as good as its
accetance aiteria. They end with a short chapter on
requirements management, covering tracedility and
configuration management perhaps rather briefly. The
value of the book s grealy enhanced by the presence
of nolessthan five detailed case studies for exercises.
An appendix summarizes the proposed ndation; there
isadetailed gossry.

One might sum up the difference between these two
books by saying that where Cohnis aurprisingly well-
real and refledive for such a youngapproac, Lavi &
Kudish are surprisingy modern and agile for
something so traditional.

Both are excdlent books = rich in detail, well though
out, closely argued, well ill ustrated, refledive and
pradicd. That the gproaches they advocae ae so
different says omething abou the state of software
engineging today. Partly that refleds the different
types of system that they have in mind: Cohnisin the
main envisaging software that consults a database over
the web, while Lavi & Kudish dscussmilitary aircraft
among many cother (fully-worked) examples. Clealy
the latter require dewmmpostion o system
requirements into subsystem spedficdions, so a
hierarchicd  architedure is necessry, and
documentation canna be avoided. Perhaps Cohn das
not address this issue head-on, given the domain in
which he works: how far can agility be gplied when a
design and interfaces have to be areed and shared
among many subcontradors? Few things are lessagile
than contractual boundries.

Both these books are immediately useful in industry,
and can be warmly recommended. Students will also
find them excdlent companions + bah are well-
organized and indexed, bath have good hbliographies,
and bah (surprisingly) provide exercises.

© lan Alexander 2005

RQ doesn't often review HCI bodks, but since S@en
Lauesen is the author of a wonderful RE textbodk (see
the review in RQ20 (March 200Q), and ha managed
the prodigy of authoring a masterly HCI text as well,
readers might perhaps find the following bodk
interesting. There is, of course, a significant overlap
between the two disciplines.

User InterfaceDesign
Stylesand Tedniques

By S@en Lauesen
Addison-Wesley, 2004
(ISBN 0321181433

There are thousands of books on programming.
Common to all those | have seen is that the user
interface is rather unimportant - it is just a matter
of input to and output from the program....
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There are a few dozen books on HCI. They tell a
lot about human psychology... [but] say very little
about the actual design of real-life user interfaces.

It's interesting to see adetailed pradicd cookbook
from the HCI domain, as there is plainly a significant
overlap with requirements work. This textbook is
clealy also a huge anount of work from one aithor,
based onalifetime of experience andit isall the more
remarkable ming from someone who hes also
written a requirements textbook Lauesen is as always
clea, pradicd and helpful, taking care to explain
things even when they might seem obvious (that's
where the reader's assumptions are).

The bookis a detail ed step-by-step guide to designing
user interfaces. It looks (to someone from outside that
domain, except in a very small way) like avaluable
text for students, and a helpful reference for novice
HCI designers.

Each chapter begins with a summary and “highlights’;
the chapter body suppats the text with penty of
graphics, tables, and screenshats; at the end there is a
‘test yourself' list of a dozen questions (when
appropriate). There ae design exercises at the bad,
covering al the dapters, and four “projeds for
further study. There's even a formidable “4-hou
written exam' paper. But answers are not provided.

Part A covers classc Usahility, Prototyping & Iterative
Design, Data Presentation, and Mental Models, with
ill ustrated theory on what works for the human brain
and what doesn©t.

Part B, Systematic Interface Design, covers Analysis,
Virtual Window(s) Design (the Ul concept, not the
operating system), Function Design, Prototyping, and
refledion onUser InterfaceDesign.

Part C, unexcitingly titled Suppementary design
isales, looks at more alvanced stuff, giving detailed
examples, and covering isaues such as user suppat,
usability testing, heuristic evaluation (ie “someone
looks a the user interface ad identifies the
problems), systems development and data modelli ng.

The User Interfaceat its most Delphic

Lauesen offers a wonderful analysis of “an error
message from Microsoft Word' (97 in fad), using the
booKs Heuristic Rules to goodeffed. When you have
put in an invalid line measurement (eg if you type in
'0.5 lines' rather than "0.5li"), which you aren't

prevented from doing, you cet the ayptic warning
aThis is not a valid measurement®, complete with

bright yellow warning triangle containing a big bladk
exclamation mark + an oddty, as the rest of Word 97
is pretty friendy. The warning fails on at least 5 of 9
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heuristics, and its sores on some of the others are abit
doubful too.

How can it happen?

This example from Word is quite scaring, but also
very common. In Office 2000, the error message
is still the same, except that there is no Help
button in the message anymore...

How can it happen? The reason is that error
messages and help texts are made by technical
writers - often at the last moment before release
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... but they [don't] understand what the system
does.

Are you sure your system will work better than that? If
nat, let Lauesen be your doctor.

The book is well-organised and indexed, with a
spedally good hbliography that summarises the
message of ead book @ paper. It feds quite different
from any HCI book I've seen. Perhaps that's because
it's © much more pradicd.

© 2005lan Alexander

RE-Sponses

RQ welcomes comrrents and reactions to articles and
reports pullished in its pages.

Demomposition or Elaboration?

lan Alexander's piecein isuue 34 [1] questioned the
asumption in classcd RE theory, which he nealy
summed up as URD <-> SRD, that a SR (System
Requirement statement) is valid if and ory if it is
cdled ou by a UR (User Requirement statement). It is
a nice tidy concept. Such a requirements model is
amenable to proof of tracedility, and might even help
to generate lawyer-proof documents, but does it square
with redity, and hav much value does it add?

By coincidence, a few pages later, in the review of
Requirements-Led Projed Management, chapter 5, he
says 2. the provocative titl e “Inventing Requirements'.

Of course, it's mething youwre not suppased to do...

but the aithors argue mnvincingly that analysts shoud
invent .. 2.

This juxtaposition resonated with me, because | have
long keld that “requirements decomposition' was only
half of the process(perhaps the more obvious part) and
that “requirements elaboration’ was a much more
helpful term. Both are @ou adding detail, but whereas
one aaumes that the detail is ssmehow encapsulated in
the inpu statements, simply awaiting analyticd
unfolding, the other faces the redity that even if the
inpu words are nominally complete (which they are
likely nat to be) they do nd encgosulate the full
requirement withou also understanding hav they
relate to the often urstated contextual detail of the user
organisation and how it works. Nor can they hope to
encgpsulate answers to the many techndogy related
questions that must be answered in order to formulate
a workable SRD (System Requirement Document).
Does this mean that tracedility badk to inpu
requirements is an illusion? Surely nat B tracedility
is agoodthing.

| believe the answer liesin the distinction between the
processof requirements engineeing, and the desirable
end state to which it is direded. RE is a ollaborative
effort between a number of players. At its smplest
there is a problem owner, a “solution owvner', and an
analyticd go-between B the requirements enginee. In
pradice, the players can be groups of dightly disparate
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stakeholders. For example the problem owners could
include end uwsers, process owners and fundng
providers. The “solution awner' is resporsible for
transforming the requirement into the solution space
whether or nat he provides the solution.

The objedive of the processis to produce atradable
and manageable set of requirements for a plausible
solution that can solve (an agreed subset of) the
problems. For a large system you won't be confident
that you have dore that withou a fair degree of
explicit tracedility between a mature set of statements
representing the problem (URD) and a set of
requirement statements representing a aedible solution
(SRD). The questionis how you ¢t there.

It seems unreasonable to exped the first stab at the
URD to be @ther complete or consistent, and certainly
not to contain all the hooks (other than very high level
statements) for tracedility of all that ought to bein the
SRD. Anyway, the URD ough to be simpler than the
SRD. The SRD can't be produced withou an
understanding o the constraints that the problem space
impases on the solution space nor | contend can the
(final) URD be produced without an understanding o
the mnstraints that the solution spaceimposes on the
problem space Thus to a degree the RE process of
building a bridge between URD and SRD is a two way
one, and we shoud exped some URs to be dhall enged,
some hidden oresto be discovered.

At the end d the process there shoud be a well

understood, fully tracedle mapping between URD and
SRD, but it will not be one to ore mapping, and na
shoud it be a’content fred mapping. Yeas ago, | saw
large parts of an SRD generated by mechanisticdly
transforming the statements. (I forget the exad words,
but the value added amourted to changing "The user
requires... into “The system shall provide ....) For

some functional requirements, that might work, though
one would exped differing levels of detail, but for the
quality attributes (ie “norfunctional requirements) it

adds no value.

One way in which SR thinking can influence the URD
isviareasoning d the form “Techndogy can't deliver
X, so when trying to deliver user requirement Y, it will
impose undesirable quality Z'. To illustrate this,
consider the rather low level and somewhat dated
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example of arequirement for spell cheding. X might
be the speed at which it is posdble to creae dternative
spellings, Y might be the requirement for “an
interadive spelling chedker', and Z might be the
usability penalty of several seaonds disruptive delay
between ead user dedsion onspelling (yes, some of
us can remember it). The URD quite likely would na
contain a requirement to avoid this particular usability
nasty, but an effedive requirements enginee would
extrad enoughinsights from the other players abou
how the spell chedker might be used in the
organisation, to deted that Z is implied by owerall
expedations abou quality in use, and also that meding
it might be a1 isaie. The problem owner can then
consider whether to adopt Z in the URD, or to revisit
Y to seewhether the business need could perhaps be
met by an altered requirement Y*.

Ancther way that the URD might be influenced is of
the form “Techndogy could help mee constraint A by
providing function B (which na currently required)'.
To illustrate this, consider the requirement for a
command system where A is the need to contain
operator workload within bound and it transpires that
a dgnificant part of the operators workload is a
supdementary task outside the defined system
boundry, but which could easily be provided within
it, for example the wnversion d ssmple wdesB. B is
not required, and could be branded “function creqp,
but it might make amore st effedive cntribution to
delivering A more than the usability engineging
needed for the more wmplex core functions to be
provided.

A collaborative, iterative model chimes will with much
“anti-waterfall' and “anti over-the-wall' thinking, but
can it fit within the widely used competitive model of
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procurement seledion, where the astomer provides
the URD and the competing contradors offer their
SRD (among dher study ouputs)? Traditionally, this
contrading model has discouraged fruitful interadion
with the URD other than “clarificaions, but it need
not do so. Some recat MoD projeds required
contrador's observations on the URD as an ealy
deliverable. Where mntradors are ampeting nd just
on solution, but on competence and integrity for down-
strean partnership with the procurer, there is every
incentive to ofer added value by suggesting
improvements or extensions to the procurer's URD in
thisway.

So to answer lan Alexander's question, whether an SR
isvalidif and orly if it iscdled ou by aUR * yes and
no. There shoud be tracedility as the end state, but
not necessarily from the initial URD, and nd one to
one with ead SR explicitly “cdled ou'. RE shoud
add value by elaboration, naot just by decompasition.

© JohnHarrison 2005
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