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Abstract

Thispaperprovidesan introductionto theIWSSD-&ase
study - the “Report of the Inquiry Into the London
Ambulanceservice”. Thepapergivesan overviewof the
casestudyand providesa brief summary It considers
howthe casestudycanbeusedto orientdiscussiorat the
workshopand providea bridge betweenthe various
contributions.

I ntroduction

ThelnternationaWorkshopon SoftwareSpecification
& Designhas established tradition of using “case
studies”to focusand providecoherencdo its intensive
working sessionsThesecasestudiessuppliedn advance
to participantsin the varioustracks,have proved a
fruitful way of working. Evidenceof this canbe seen
most clearly in the “succeedings’dr workshopreports
which havefollowed previousworkshopslt wasdecided
for IWSSD-8that, in orderto providecommonground
betweerthe tracks,a single shared‘casestudy” should
be used,with eachtrack drawingon it in a manner
appropriateto their own interestsand concernsAfter
somediscussiorwe settledon the“Reportof the Inquiry
Into the LondonAmbulanceService”whichis interesting
in its own right, reflects aspectsof requirements
architecturedesign,concurrencyand distribution,and
raisessignificantissueson the relation betweenthese
aspects.

Thereportis availableby ftp, detailsof howto obtain
it canbe found at the bottom of the paper Subsequent
commentdn this paperassumehat you haveaccesgo
the report. Referencedn this paper are to report
paragraph numbers.

Overview & Summary

Like mostcomputingprofessionalé the UK we were
aware of the failure, using this term broadly, of the
computeraideddespatci{CAD) systemdeployeddy the
London AmbulanceService(LAS) in, or shortly after,

October1992.We suspectasLondonresidentsye were
more immediatelyawareof it than most. At any rate
both of usreadthe itemsthatappearedh the newspaper
with considerable interest and concern.

Neitherof us canremembemwhenwefirst sawa copy
of the report, probably in summer1993, but both
rememberclearly our initial reactions a mixture of
horror and, we must confess,a certain macabrt
enjoyment.If not a comedyof errorsit is at leasta
compoundingpf them.It seemedpnfirst reading,asif
everythinghadgonewrong - everycomponeniof good
engineeringracticehadbeenignored,everyguidelineof
software engineeringdisregarded basic managemet
principlesneglectedeventhe dictatesof commonsenst
overlookedSubsequentadings$averatherchangedur
understandin@f the failure which now emergesas an
exampleof “systemicfailure” or “normal accident’of the
typeidentifiedby Perrow(1984).This havingbeensaidit
is evidentthatat the heartof the failure are breakdown
in specificatiorand designcommonto many software
developmenprojectsandthat the contextin which they
occurredis far from atypical.Thereinlies its particulai
interest and challenge from our standpoint.

Thefailure,andthe subsequenteactionto it mustbe
understoodn a broad political setting. The Nationa
Health Service(NHS), the governmensupported‘free-
at-the-point-of-use8ystenof healthcareprovisionin the
UK, wasundergoingonsiderablehanges in particulai
the move towards more decentralisedand directly
financially accountableananagementThese change
were combinedwith a lack of prior investment
significantongoingresourceressureanda reallocatior
of NHS prioritiesdrawingmoneyawayfrom London.A
furtherfeatureof the political environmentvasa strong
focuson the “effectiveness’or “performance’of public
services.The mix of thesechangeswith a combative
political sceneand fraught labour relationsgave a
particularsignificanceand weight to thefailure andlead
to the establishmenof the inquiry which reportedin
February 1993.



For orientationa short sketchof the report follows.
Therehavebeena numberof otheranalyse®f theLAS
CAD systemfailure of which Mellor (1994)is probably
the most useful.

TheLAS despatctsystemis responsibldor: receiving
calls;despatchingmbulancebasedn anunderstanding
of the natureof the callsandthe availabilityof resources;
and, monitoring progressof the responseo the call. A
computer-aidedespatchingystemwasto be developed
andwould includean automaticvehiclelocatingsystem
(AVLS) and mobile dataterminals(MDTs) to support
automaticcommunicatiorwith ambulancesThis system
was to supplant the existing manual system.

Immediately following the system being made
operationalthe call traffic load increased(but not it
shouldbe notedto exceptionalevels). The AVLS could
not keeptrack of the locationandstatusof units. This
leadto anincorrectdatabaseothat(a) units werebeing
despatchedon-optimally(b) multiple unitswere being
assignedo somecalls. As a consequencef this there
were a large numberof exceptionmessagesand the
systemsloweddownasthe queueof messagegrew Un-
respondedexception messagesgeneratedrepeated
messageandthelists scrolledoff thetop of the screens
so that awaitingattentionand exceptionmessagesvere
lost from view. Ambulancecrewswere frustratedand,
underpressurewereslow in notifying the statusof their
unit. They could not (or would not) usetheir MDTs and
usedincorrectsequencet enterthe statusnformation.
Thepublicwererepeatingheir callsbecausef thedelay
in responseTheAVLS no longerknewwhichunits were
availableandtheresourceroposalsoftwarewastakinga
long time to perform its searches

The entire system descendednto chaos (one
ambulancearrivedto find the patientdeadand taken
away by undertakersanotherambulanceanswereda
‘stroke’ call after 11 hours- 5 hoursafter the patienthad
madetheir own way to hospital).The CAD systemwas
partly removedand aspectsof its function (notably
despatcldecisions)were performedmanually This part-
manualsystemseizedup completely8 dayslater The
back-upserverdid notwork sinceit hadnotbeenfully
tested.Operatorsused tape recordingsof calls then
revertedto atotally manuakystemThe Chief Executive
of the LAS resigned.

A summaryof this form cannotdo justiceto therange
of problemsidentifiedby theinquiry. Key points which
emergedwere: the software was incomplete and
effectively untestedthe implementatiorapproachwas
‘high risk’; inappropriateand unjustified assumptions
weremadeduring the specificatiorprocesstherewas a
lack of consultationwith usersand clients in the
developmenprocesswith knock-on consequencefor

their “ownership”of theresultingsystemthe poor fit of
the systemwith the organisationaktructureof the
ambulanceservice. Subsidiaryto these points but
neverthelesémportantwere the poorly designeduset
interfaces;lack of robustnesspoor performanceanc
straightforwardougsor errors.Thoughoutsidethe scope
of IWSSD thereis a very strongmessagén the report
aboutthe attemptto changeworking practicesthrougt
the specification,design and implementationof a
computer system.

Thereportis exceptionallyeasyto read.lt is divided
into 6 parts:summaryconclusiong&nd recommendatior
on the part of the inquiry team;the backgroundo the
inquiry itself, includingan orientationto the LAS anc
CAD; anaccounbf thedevelopmenof the CAD system
a discussionof the major systemproblems anc
breakdowngfailure in the narrowsense)a strategyfor
the future of CAD within the LAS; an analysisof the
managemenandoperatiornof the LAS. Anotherway to
view the reportis as havingtwo facets- recordanc
recommendation and two targets- system anc
organisationakontext.The recommendationare less
importantfor our purposeghanthe recordthoughthey
are, for the most part, sensibleand interesting.The
discussionof the systemis obviously our principal
concernbut the contextis vital if it is to be properly
understoodThe reportis bestreadin its entiretyevenif
only pieces are to be used.

Inevitably the seriousreaderwill experiencesome
frustrationwith thereportandwill wantaccesso partsof
the underlyingdataandrelatedsourcedocumentsvhich
arenot readilyavailable Theselacunaearethe pricethat
is paidfor dealingwith “real” cases theflip sideof the
contextual richness of the material.

Using the Report

The reportis not typical of specificationand desigr
casestudiesor “exemplars” It is not itself a specificatior
or problemstatemen(like thelift, centralheatingsystem
packagerouter or library system),thoughit contain:
significantfragmentsof such documentsNor is it a
completeaccountof the systemdevelopmenprocess
thoughagain,it containssignificantfragmentsof suchan
account.The particularrole of the report, as a
postmortenstudy doeshoweverpensomepossibilities
for analysis which “classical” exemplars do not.

Themostobvioususeof thereportis simplyto extrac
relevantspecification-likefragmentsand usethem, in
isolation, to demonstratespecificationand desigr
techniquesAn instanceof this might be to model the
manualdespatclprocessa typical office information
systemwith the addedcomplicationsof safetycriticality



andreal-timeconstraintssee3001 et seq.Thishasthe

clear merit of demonstratinghe techniquedn a real

systemA variantof this is to reworksomeof the models
presentedn the reportsuch as the communications
structure a sortof systemarchitecturerudely presented
in diag 3.1 and associated text.

A more challengingapproachis to identify specific
problemshighlighted by the reportand demonstrate,
convincingly that theseproblemswould be avoidedby
particular specificationand design techniques.An
example,chosen almost at random, is the false
assumptionof “near perfectinformationof vehicle
location and crew/vehicle status” on which the
developergelied andwhich is documentedn 4008. A
related,though significantly more difficult, task is to
demonstratéhesetechniquesvouldwork in the context
describedin the report. In other words that the
specificationand designtechniquesare robust with
respectto the process,managemenand organisation
which frame them. That is that they possesswhat
psychologists term “ecological validity”.

Lesswork is requiredto identify problemswhich lie
outsidethe currentstateof the art in specificationand
design. The interplay between procurementand
specificatiorprocessess a goodexample,see3029 et
seq.This canbe combinedwith the useof the reportto
rebalanceconcernsvithin the field asa whole.Thereis,
on theface of it, clearblue water betweerthe primary
concernsof thereport,whichline up neatlywith those
commonlyexpressedy industrialmanagersand those
which constitutethe main targetsof specificationand
designresearchThissuggestsye put it no strongerthan
that, the need for a reappraisal of research priorities.

Somewhabbliquelythe reportraisesquestionsabout
how inquiriesinto systemfailuresoughtto be conducted
whatinformationshouldberecordedandhow, in general,
we can learn from our experience.

Our preferences to treatthe reportasa whole andto
look at recurringthemes An illustration of this is how
performanceconcernshind together requirements,
architecture usability and testing. Another interesting
exampleis how systemintegrationandthe reliability of
behaviour and service provision by “bought-in”
componentgontinuallyemergess a problem.We leave
theidentificationof further themesas anexercisefor the
reader This gestaltapproacHinks well to the conceptof
systemicfailure to which the LAS CAD so closely
conforms.

Conclusion

Software engineers,and more specifically those
concernedvith specificatiorand design,have become

enamouredof what might be termeda “lachrymose
theory” of softwareengineering a fixation onerrorsanc
bugs. Softwareengineeringcan often be said to define
itself by referenceao problemsandfailures. The use of
theLAS asacasestudyis notintendedto reinforcethis.
However “breakdowns”are importantas it is only
throughan understandingf failed systemshat we can
formulatea view of whata successfusystemwould be
and,perhapstherole of specificationanddesignin this
context.

How to Obtain the Report

We would like to thank the Communication
Directorateof South West ThamesRegional Health
Authority for permissionto scanand distribute this
documentelectronically The original printed versionis
availableasISBN 0-905133-70-6Theelectronicversior
is available as:

Flavour 1: includes scanned images, 529K compress
ftp://ftp.cs.city.ac.uk/pub/requirements/lascase0.9.ps.gz
ftp://ftp.cs.colorado.edu/users/iwssd8/lascase0.9.ps.gz

Flavour 2: without scanned images, 83K compressec
ftp://ftp.cs.city.ac.uk/pub/requirements/lasnodiags0.9.ps.gz
ftp://ftp.cs.colorado.edu/users/iwssd8/lasnodiags0.9.ps.gz

References

Mellor, P (1994); CAD: computer-aidedlisaster;High
Integrity Systems; 1, 2, pp101-156.

Perrow C. (1984);Normal Accidentsliving with high-
risk technology; Basic Books, Nevohk.



