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|an VW atsor Dan Gardingen
al-cbr Western Air
University of Salford Fremantle
UK Western Australia
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solutioni#=l - a database

SolUien #2 - case-based reasoning
Implementation
architecture

XML, case retrieval
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clisirlgtiior clple mJEng" f HVAC
CQUIEInERL: » L
THVAGE=hEating, ventilation & air
coglelitionlllc) s |
_ based In kreman le operates in Western

Aus | ngull
ol

oVer 2 millien square miles
annual turnoever $25 million (US)
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esidential & commercial systems

gl oLlllel zigle] f’a;ff It‘

aeailwiiibollers, neat pumps,
I\/‘—\f]FJ]rll‘OfJ Alif conditioners, humidifiers,
- refiigerators, ducting & control systems

100 sales e gineers in the field
5 HVAC engineers at head office
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by Geoffrey Blainey
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' "ﬂwjorld
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Australia
long Way from each
other
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fax
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ould take several weeks

HO ENGINEErS /;,e 2 “plind”
busy Withr high' value: commercial projects

unable te reuse best practice

tenders included| large margins of error

..a very inefficient process

© ai-cbr, 1999 www.ai-cbr.org the internet site for case-based reasoning




B |5

10)

© al-cbr, 1999

e rout r A to B

peRalWaysiassiraight ne
olutien™=d.

~ theylieeded a database of installations
HOrCoUIENMateh mew: johs against old
9ase mew: specifications on old ones
providerrepeatability

reuse best practice

reduce time & error margins
Increase profitability
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SEjleENn #1 = a database

mplemented in VIS Access

o1 10,000 past installations
eldsiper record

ons of project details
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SEjleENn #1 = a database

_EHEYMOONIPEReE
= Ipllilzilly Fl© eng]hee”‘ "'e'.an It

- ihenrdisiliisienment

- too hard to query

'\ - 'm? 2 quer- too many matches

complex gueries were too difficult
they browsed the database
relied on a favourite few dozen projects
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SOINWENNZ=d CER System
-11

OEEISENEr solves new
srw 0 adapting solutions
ditersolve old problems

A, Case-pasec
ArlAanRace
oreglerris 9y L
that were usec
-

‘ use and adapt old HVAC installations to
Create new ones

base cost estimates on price of similar
projects
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SOINEBNZ =" CBR system

=.
“Nolisthe systemion t ,Web for sales
ENUINEEISILO Use ™
et thiel produce good specifications
leducerBlIue er 10 engineers
' reduce sales cycle time (5 to 2 days)
reduce t iavel costs & pricing errors
Increase profit margin
Increase efficiency
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domain: ex
CBR cons
Java & HTML programmer
data entry clerk (part-time)
5 sales engineers (for testing)
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NEEERlE=NInplementation
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= comppiexaEsidential AC nstallations
& [y cgmmegﬁl risk
Ut realistic
2|l planned controlled system trial
essentia istify any future investment
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EaiyspiRalig=Ninpliementation

“Hhiaieware
— WIRGEWSHNT Server 1 ‘web and FTP
= S RERIUINFPortanIe .computers with modems
I Senuwere |
- MS ACCESS) (reuse existing database)
Java Visual fe
FrontPage 96, Dream\\Veaver
Cold Fusion
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www browser . —_—
download project files
L)
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servlet

10K records

retrieve set of

cases and
convert into XML Access
dbase

WWW Server

Windows NT Server
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WA= ndiblerMarkup Language
B (gliciglele Jsucces @hto HTML
“NinaliSED mmission in Dec 97
- AMLUS Ine their own tags
XML dec an contain

pairs

attribute:Vve #e
commands for browsers & applets to
Interpret

Ideal for distributed Al
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2l s mrlH set (<20) ofi similar
omﬂf? Access

V. relaxation

stage 2
rank this set using nearest neighbour
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QL Is effic Je JF'I o a a@ database

SEENIYAK al at NEC in SQUAD
NUMERERAIC J e relaxed within set limits
symbolic values use symbol hierarchies to
generailise.
reguired knﬁvledge engineering

retrieval Is an iterative process

Increases the relaxation with each iteration
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hour inefficient on large
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~allowsruser torexpress preferences through
. cature weights
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Similarity(T,S) = Z f(T,S)xw,
1=1
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requirements

sign
contract

real cool
air

new
requirements

create
new spec

visit client
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EalNcEwIraliF = theoretical benefits
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[ICIENCY/ |
“caneENdene in the client’s house or office
S CeNIErdOneNn a hotel room; or car
EMPOWENS sales engineers
only f‘OmpJ’ jobs need checking by HO
reliable
specs & guotes based on past work
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coplNall = testing

'hese 1 - In vitro :
cOIplEx residential projects
~ QIVEIFto 5 sales el gineers to specify
-~ ¥

2 correct results
but remaining 3 were not wrong
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eIl - testing

ZNIver(Vianch 98)
ENOINEENS uﬁb/;" 1 en live projects

difgpienrmoeniters all projects
ey tIENWEEKIY

residential AC projects in 4 weeks
all judged to be technically sound
each project specified in 1 day

profit margin increased by 2%
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coE] ar - roll out

Jsticeess

1 S200,000M0rrowed to equip staff with
poniEgErRPCSs imodems & ISP accounts

n ollad out Jr \’T'
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Eal cool alr - results

“NRIWEINONOIIEMS

—SAlESERDINEEY 5'.\'\ 2res
LU Witn

| s UlpiEipplilEty vv&v new role

- solution

all'called 1 for training course
Involved software training
and role playing

still had problems... ®
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re~]mplemer [ation

spten dataloasertor my SQL (Www.mysql.org)
" Netscaperl /e\/\m@,n.- connectivity

| chaneeEs query. relrl ation algorithm

— IElaxie UETY SUlficiently: to guarantee retrieving
- severalfhitihdred cases first time

ihen make thie guery more precise
much more e@aient
use an Iintrospective learning algorithm to learn how
much to relax query by
reduced server-side processing time by 50%
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SINCEAVIEY 1905 _1
Salesyoltine increased by 10%
profitianginiincrease by 1.75%

B VESTMENT & 54,000 (h & s ware)
Profit 4/F 0

return on investment $222,000

In first year!
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"RV OUEHIENWEID (olrl orld)
SNSEEIRSYSIEMF 0N Eacr

= dNCpPEELE dal FrlOrl- monthly

— plusNsLIg fixes - time & money

Withi thesweb (ne World)

a r dia & ftware held on one server

no updz es’
applet bug fixes download automatically

distributed Al on the web is good

\
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_NIEVING e 0e0d Case-ase reaIIy helps
“PheVinepeREpod datalbase for the cases
reallyielps
— EdSIEIRONNANAJE CASES
Al USErs:
L JUSt fiowy to use software but why

NOT

charge a percentage not a fee :-(
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~ people, projects, tools

r — mailing list

—online bibliography
"’[ nternet site for CBR
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B conferences, workshops
consultancy

Applying CBR: technigues for enterprise systems
by lan Watson
Morgan Kaufmann Publishers Inc. 1997
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