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H P R 

I Tl{ D TIO 

1.1. Back r und 

m Ii m th \\' th u nd 

up 

ug r i 

th t ar n d d 

b d in th urln. Thu ur n th ugh th bl d 

unt ~ du ati n In titut 20 10. In h rt 

i a di a th t mal< diffi ult for th c II f th b d t g t th glu 

mpli ation that an m from diab t includ h art di ea a cular (bl d 

and p or irculation blindn kidn fa ilure p or haling tr kc and 

annot b cur d but can be ucc [ull 

mpli ati n fr m diab t can b pr 

mana m nt, nlr I of hi h bl od pr ur and ch I 

ith car ful blood ugar 

I (Trop 2009. 

n an1 ng p Ii mak r at int mati nal and national I ab ut lh 

publi h Ith and lini I .imp rtanc r mall1 . Diab t I v idel 

d a nditi n th p orer p pulati n 

I \I - and middl -In m lh Imp larg I 

in diab t pr al n m t of hi h ill ur in lh 

n middl -in m . Thi \ ill ha a maJ r Imp t n th qualit f li B f 



iii . 

m . lh unlri 

r in m t n n\\ in n M rlin. 

rl I mi 

nti Imp I ping 

un tri ut 

• milli ttri di r. 

• d th d th 

• n 5 nd 4 ttri but bl t 

di 

f th d th m n p pi ar ar 

du t th ir nditi n. 

1.1.1. Types of Diabetes 

m tim diab t i nam d a diab t m lIitu M). Th [ ar tv ba ic t p of 

DM. 

Type I DM: ft n r fi rr d to a in ulin-d p nd nt diab t and 

pan r a d n t pr du 

diagn 

n ugh in ul in th hormon that proc gluco e) . Typ r 
tan 40 ar old . P ople with thi 

typ of diab t n d dail inj tion of in ulin. If not diagno d and tr at d ith in ulin 

th p r n an lap int a lift thr at ning ma (Arm ngol 'ai, 2000). 

Type II DM: al 

dIp in adult 

ilh diab t 

all d 'adult-on t diab te i much more omm n and u uall 

r th ag of 40 bing mor c mmon am ng adult 0 r 55 . uall 

a m J r I u in t p II diab t pr due in ulin but the b d do 

n t u it m p pI \i ilh diab t t P II mu t inj t in ulin but mo tar 



m In 1 n \\ i Ihl 1 n ti n 

) , 

1.1.2. a c-ba cd Rca nan 

In rm ti n t 

until 

rg ni 

m 

th 

hi h i ing I b imp! m nt d 

B . KB b n ppli d in num ppli 

d m In Ilh f nd 

KB ar mput r pr gram th t a hi In 1 ing pr blcm 

ta k ar . KB d d b d of human kno" 1 dg r pr nt d 

m mdl.Th rall kn n a kno 1 dg 

ifi t k ting human kn 1 dg and repr nting it through 

licitati n Ib rto I ai, 2009. n of th ompon nt of artificial 

ngln (rea oning and arch trat g for oluti n).Ther ar 

and 

and adapti b ha r in th form of IF-THE rul . ati faction of th rul ant c dent 

th uti n f the con qu nt · that i on action i perform d (L ond 

2000 . 

BR i n rtifi i 1 int Ilig n appr a h that capitaliz 

tm 

a a re arch paradi m a a 

iti n and a a m lh d log for building pra ti al int llig nt 

hind ritz Marling 2006 . -ba d rea oning i a paradigm f artificial 

3 



pr Irn 

r nln 

f 

1J nul n 1\\ r , 

\\1 ) in th 

hi 

inpu t 

luti 

BR rn n r 

th r ituati n \ 

nt I and 

wh nan \i pr bl m i 

,rnulti- nI ) t rn 

nn m nm' 

r p 

irni l r t nt pr bl rn nd th n 

ni h I tI, 

nm fr rn " in an f~ rt 

hanging 

m it a quir 

rdi r 2009 in hj d ral th i rn nti n d that one a pect that di tin ui h BR 

frrn thrrn 

n th 

f th artifi ial int Ilig nc domain i th fact that it i ba d 

olution are rued rath r than built up from th oretical 

kno I dg . Thi t P of r a rung i clo r to th way human om tim think in r al 

li~ 

u 

BR 

id 

t m ar oft n n a an alt mati e to rule-ba ed e p rt t m b cau e the 

and probl m of rul ba . Th fir t probl m of rul -ba d 

Ide acqui ition. When e extract tacit knowl d fr m human 

Ii t of hundr d of rul b cau e xp rt m t often d not 

of knowl dge a qui ition often re ult 111 

n th th r hand 

n tural a b f pr bl m . Th b ha ior f human 

\ a h c ntraJ featur 

. Wh n nfr nt d ith a pr bl m, an p rt i r minded of pr i imilar 
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luti n rul tho t th 

I hu , th , it 
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, r th r th n r rul 

m 

mm 

pr bl 

Th third pr bl m f rul -ba d t m i all iat d b Ri Ith ugh 

RB th m e fr m mall- al t larg - cal pr gram i n t lin ar 

I mu, 20 10 . 

th r ati n f int lIi g nt 

v ith an 

BR offi r n and impro d m th dological approach to 

BR pro id prof int lIig nt 

a qui ition l aming capabi liti that allow th 

tern 

tern to 

and Impr e fr m penence and robu tn in it r a on ing and pr bl m-

01 ing pr 

1.2. Statement of the Problem and its Justification 

hr ni m di al nd iti n ar gr Ing cau f d ath am ng p pi in d elop ing 

untri Thi ituati n i aggra at d b th migrati n t th to n and citi of 

farm r and tll ir fam ili 

h numb r f p pi ith diab t 

and in r 

incr a ing du 

and Watkin 2004). 

populati n gr wth aging 

i al ina ti ity Wild t al 



mi!li 

\\ rl 

, lh u h I 

7. 

m n th n in th \\ . Ith • unlri 

In · thi 

- th i pi , th num r th ttri ut 

m J 

thi 

ndu t d b htit 

m \ hi h ntribut 

lain in ulin nd r 

and 

th p 

II 

pi 

tl 

num 'r 

'. In 

rd r 

h d t 

tr r a h th ir n r t h pit I 2 % tr !ling m r than 10 km 

nd I % 

f th thi pia i tr m I p or. Inad quat h alth- ar infra tru tur 

affi rdabilit la k f ad quat trainin and r training of h alth ar pr id rand la k f 

du ati n t th P pi Ii ing ith diab te and th ir familie are main barri r to qualit 

are fI r diab te pati nt in thiopia. 

In d loping ountrie uch a thjopia chromc dj a a growing pr blem. Th 

pr bl m ar aggra at d b the hortag of trained nur clinician and h alth faciliti 

In 000, th r er 103 ho pital and 338 m dical c ntr in thiopia. Ther are nl 

m di al ch 01 111 thi pia and tlliopian har fewer than thI ph ician p r 

100 000 P pi (Tu , 2009). 

ith thi \> or t fa t f Diab t 111 thi pia appli cati n of KB in th d mall1 I ery 

riti a l. IT an b full int upp rt p iali t 

In pr idin th int nd d tr . tm nt and on ultati n fi r diab t pati nt. h r D re thi 

tud t thi pr bl m d m in u ing BR appr ach. 
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D r 

11\ 

to imp 

nd tr atm nt 

in ulin r 

mplianc 

luti n 

nnli..:'\\hihl 

m pr 

tin 

In I th ' l th' 

n. 

r \\ hi h 

n n un lru tur 

nt 

In bl d 

r I in n tUI 

th r hI 111 

\ ith 

· In 

Pati nt ducation In titut t al 2007). Man g m nt of diab te 

typi all a on id rabl el m nt of ice h uld b aJi gn d v ith 

of p opt with diab t IH 2008).Th r fore to 

pr indi idualiz d d ci ion upport that can help each patient to maintain good bl od 

lu ontr I th r elf h' r propo d a BR approach. 

hu , t all 

diab t 

m nti ned and th r problem 

er the country w hould com 

I th har hn of th di 

II a t 

un try ' tr atm nt rvl I a ith kno I dg -ba d 

utilizati n f r nt t hn I gi 

pand th 

t m and 

In thi pi , th r aI r ar h d n t in e tigat appli ati n f KB in th ar a f 

m f th m u a rul ba d r a ning t chniqu . F r in tan e in hea lth 

r a nt n h 200 att mpt t din a 
I • 

kn I dge ba d t m D r 
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n!l Ir Ilh > u in nin I hnl 

r 

it i th m th 

r pr nt til th 

th rm 

I mu d ign a kn I dg b d t m r r ur nt r b 

u In ppr t d 

u In d th r tri 

tud i ndu t d ith th aim f filling th gap hi h i tat d in th ab 

In ba ed r a ning appr a h in d igning kno ledge ba d t m that 

r 

ca . H n thj tud i n and an all rnati 

1.3. Objective of the Study 

arch ha th folio ing g neral and p cific objective . 

1.3.1. General Objective 

Th ral obj cti of thi r earch i In tigat th pot ntial of BR Knowledge-

Ba d 

for 

i t expert in gi ing fficient treatm nt and con ultation ervice 

1.3.2. pecific Objectives 

a ru thi tud ha th f, II Wing P i fic bj 

• T r r lat d t Kn I dge-Ba d t m U Ing BR 

appr h and a ailabl t hn 10 i . 



ulr hr u h un lru lur inl \\ ith 

urn 

II I. 

• 

• I uir d 

nt ttri but 

• 
• 
• 1m th d 

• mm nd 

tu i . 

1.4. cope and Limi tation of the tudy 

a numb r f typ II DM pati nt tr atm nt . It i hall n ing t in rp rat 

manag m nt . Du t 

thi tud c n id r doni ba ic tr atm nt oral h p 

HA and in ulin InJ ction. To build a BR y t m there are 

retri al ca re and ca r tain. Ho 

mainJ d n d lopm nt of a ith ca r tri al. 

ithin th ho pital o th r 

n th pati nt com for tr atm nt during th ir appointm nt 

r b d on th ir acc ibility n t on qualit 

of tim 

thi r arch i 

arch r tra k d 

at PD. Th 

thi cr at 

bl m and ha impact n ca r tri al perfi rmanc f th 

ha al o compl pr bl m. Th ml d m ttribut lik 

ht, h i ht , nd attribut \! ighting during ca tru ture n tru ti n a d n 

manual) ith th h Ip f d main xp rt . 
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th t man t 

Ij"' th 
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tud 

ull 

ri I d r 

h 

nt h \\ 

nd ri} id I nd rd 

ar 

200 . ilh lhi inluili n 

1.5.1. Literature Review 

iffi r nt ur f in~ rmati n u h j urnal magaZIn publi h d and 

pr din and th r r fI rr d I I d plh 

und r landing ab ut th d main of diab t . In addition lit ratur nab I d th 

r ar h r t I k r lat d r earch or in KB d I pm nt u ing BR approa h. 

1.5.2. Data Collection 

nt d partm nt COPD) from th pati nt hi tory card b 

d r arch r onducted un tructured inter i and 

ith domain xp rt uch a d ctor nur and oth r h alth car 

na l fi r m r licitation of ca and to a quir th kno I dg in th ar a. 

1.5.3. Development Tool 

a numb r f t I th m del f BR, like j LIBRI m a plan 

R all R Mind ART* nt rpri Kat clip and 

r LI BRI i u I. Th moti ati n LIBRJ 

b au f i fi atur f fl ibilit and Iqbal and hraf 2006 . Th 

10 



1.5.4. Eva luati n Mcchani m 

th lu t d b d m In p rt k nd tand rd 

ut th r tri th d r tri I. 

p r rm n n and r II r u d. 

1.6. ignificance of the tudy 

n th ught th tud ad ml purp at 

b ad pt d to an diab t treatm nt c nt r and uld ha 

and diab ti hich fight again t di b t 

a an al 0 u th r ult of th i tud to fo t r th ir 

Igur 

i R ~ r I H pit I it can 

lu 

lik thi 

rvl . Th 

ph i ian 

rail r ul t 

f thi r arch ill contribut t the effort of impro ing and pr long th quality of life 

ith diab t in g n ral and r due th har hne f th di a . Finall 

thi r ar h can erv a pri ng-b red for futur r arch r in the domain ar a. 
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H P R 

IT RAT R R IW 

2.1. Diabct 0 cr ie, 

ur ith r h n th n t pr du 

. In ulin i 

hrm 

d m th 

H 011 . 

2.1.1. Global Prevalence of Diabete 

rd i n t th r p rt f WH m r th n 220 milli n p pi ha 

timat d 3.4 milli n p d 

ugar. M r than 0% f diab t d ath 0 ur in low- and middl -in m c untri 

n idered a rare di a e in ub- aharan Africa. But in 20 I 0 0 er 12 

milli n p pI in 

ill di fr m diab t -r lat d condition. r th next 20 ar it i pr di t d that ub-

aharan £rica'V ·1l ha th high t growth in th numb r of p pI v ith diab te fan 
I . 

r gi n in th rid - th 20 10 timat d numb r i predict d to aim t d ubI in 20 

ar r aching 23 .9 million b 2030 Diab t Lader hip Forum fri a 20 10). F r 
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th olution and in xplaining h a 

u ed for indexing hich wi ll all 

all feature are U ed in ind ing fi r r tri pr id nl tu 1 in 

u eful to the user (L ond 2000 . rding 1 lqb 1 and hr 

information in a case can b two typ 

1. Indexed information u d for r tri aJ. 

2. Unneeded information that ma pr id In rm ti n t u r bUl n 1 u d in r tri a\. 

For instance in medical y t m pati nt h ight and i ht an b u 

as index features. That informati h Ipful fi r [ulur r tri a\. P li nl ph 

can be inel udes as an unn d d fi tUI. That n 1 b u I. Pi tur m 

helpful for doctor to remind pati nt. 

Indices should: 

• be predicti e 

• address the purpo e .\1 bud r 

• be ab tract enough t utur u flh 

• be coocret enough to b r gniz d in futur 

In gen raj , th ca indi it purp n 1 

p cific or too gen raj h uld pand t in lu n , nd h uld h Ip pr t n \! 
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m th h n u 
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d crib d b Wat on and Marir 

ind xing m thod including 

Indexing ca es by fI atur 

domain i.e. descriptor r r 

by their alues along th r ampl 

indexing on type and function f di put d obj t 

CHEF indexes on te ture and ta t . Thi kind 

indexing. 

• Difference-based indexing I ct indi that di f r nti 

• 

During this proces the 

other sinlilar cases choo ing a indi th 

imilarity and explanation-b 

et of indices for abstract ca e 

features whilst the un h¥ d.D atur 

hi h D 

fi tur 

These techniques are wid Iud iti 

u e ariants of the ID3 al go rithm u d r rul indu ti n. 

\ ill 

In 1 

·Ing In 
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ntir 

r 

d 

f di put nt \ hil t 

th r 

di~ r nti t it fr m 

b t. 
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• n- l hni u ,\\hi h ll.:nni 

m th 

th 

\\ hi h th Ir I.: 

pit th ut m t m th 

In than rithm nd th r r 

b hand. 

d ind xing i n t n ug~ 

lin ar 

D r r trie al purpo 

d ciding ho 

and reu e. Thi I ad u to th pr bl m 

tructure into a model of g n ral dom in len 

reflect the conceptual iew of hat i 

indices that characterize th ca 

mm 

. I i 

a . ar 

ppli n 

nil: ti n th 

nlati 

d 

th mmr 

in th t it h uld 

bl 

structure that support effici nt I m tru tur th t 

will return the most appropdat ti n pr 

(Watson and Marir 1994). 

A balance has to be found b tw n toring m th d rv th m nti ri hn r 
cases and their indice and m th r r I nt 

cases. These method are u uall r D rr d t a t\ m t 

influential case memory mod I ar th d narni m m m d I hank nd 

Kolodner, and the cat gory- mplar m dIP rt r d m d t nd PI 

1994). 



2.4.5 .3. The Dynamic Memory Model 

rn rn r in thi rn I i hi < r hI I lr lur \ Ir , 111 pi 

n p 

f fram and 

kno I dg about cia 

• 
• ab traction r pr 

The basic idea is to organiz 

general structure (i.e. a g n r Ii 

objects: norm ca e and indi e . 

d rn 

In d n ml rn 

a GE. Indices are feature hich di rimin t b 

lir t m tho t 

n d n' tnl rn m m 

n u 

imil r pr p rti und r 

nt in thr dif 

rrn 

nt 

nap int 

to a more specific gen raliz d pi od or t a a and i mp d fan ind n '1 

and an index value. 
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Figure 2.3: tructure of ca e and en ra liz d pi ode adopted from madot and 

Plaza-1994 

The case-memory is a di riminati n n t rk ith r 

name index alue or a ca : Ind nam -
I 

r 

case. The primary rol of a nd 

retrieval of cases. During a n a 

of a new case matches a fea tur h 

are then discriminated by ind ing th m 

(assuming the cases ar not id nti al . hu th 

of two cases are d namicall g n raliz d int 

the GE by their differ nc s. 

However this proce can I ad tan , pI 

number increase. 0 £ r pr cti al purp 

the numb r of permi ibf indi limit d 

n 

gr 

bul 

th b in ind d und r 

h in th num r 

R t m u in th i m th d lim i t 



2.4 .. 4. Th at 1'1'-:\ mplar m d 

hi m I i 

ign d 

ar f tm 
r cat g ri 

n ighbor ca e that onl di 

g n rally de crib d b a nam nd 

feature is describ d b a n 

according to their degr 'of 

I I 

r 

organization the cat gori ar int r-link d 

features and intermediat tat 

background of general domain kn 

tasks. A new case is stor d b 

n 'm r . 

thi 

In n mm 

inting r m pr bl m 

lin 

lin 

m II num r tur . 

I f. 

ithin thi 

m nti n tw rk 

lhrtrm . 

relevant feature indices. If a a i fi und v ith nl th n 

the new case may not b r tain d m b m r d. 

2.4.5.5. Case Retrie a1 

Reminding is the mo t imp rtant mp n nt r ning th u h t r 11 

R 

person or computer mu t b r. mind d f th appr rn a 

new experience mu t b 

r e aluated and r -index 

The most ba ic probl m in 

remaining op ration of adaptati 

the rele ant (Lop z 200 1 . I i 

to current ca e. Oi 11 a d ri pti 11 f pr m r tri rithm u in th indi 



in th -m m r " h ul r tri \ 

itu ti n. 

thr h Id m ind th 

b t m t h at n nd 

uri ng r triaJ a h mu t \\ith th 

mg pr 

imilari . T r tr i 

it th mo t appr priat n b r th urr nt 

a m nt. 

2.4.5.5.1. Similarity assessment 

Structural similarity 

The simplest method fo r computing imilari 

the current problem and a ca . ymb Ii 

numerical. The simplest d fmition of imi lari 

rt tl n \\ 

n lhi l I II 

urr nt r Ign ' 

hi Jh t 

\\ h th r 

itu ti n. hi imil rit 

k tru tur I im il rit t\l n 

lu tu nd n t 

exact match (Leondes 2000). Th ugh omputati n 11 n 

extensive use of domain kno I dg r tri al 

advantage that more rele ant cas rna b r tri 

The biggest problem her i to d t rmin 

assigned to case attributes aJlo th m to h 

selected by a domain exp rt or u r. hi 

to retrie al. After we d t rmin 

similarity value fo r the whole ca 

L~-l 1 

ight 

thi 

imi l rit h th 

ht f th fi tur . h \ ight 

f imp 

ith n ar 

mput 

r m th d. 

A Nearest Neighbor Igorithm ad pt d fr m- at on and Marir 19 ~ 
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II' i lh 1m rl n \\ i hlin ur. ITII I lh· 1 

I u r lur i in lh 

Functiona l similari ty 

Landes (2000) explain d tru tural imil riti di imil riti nt in 

determining actual ca imilari ty . In u 

that is whether the old ca 

the current problem 

an th urr nt pr bl m r th r th n \ h th r it I k lik 

The following table sho s a ho fun ti nal imil rit i \i rk. hi pi 

from CASEY's functional similarity m nt [un ti n. u d 

similarity, not rely on structural imilari but n d d d P m f 

heart disease. 

Ag 

cough 

Table 2.1: functional imila'ri t it m nt taken fr m 
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pul an 

applies formulae or rul 

In 

n t m t h, th 

m t h. 

olution (Watson and Marir 1 

substituting something from· th Id 

new input problem ca e. 

As explained by Lop z (2001) th r u 

luti n t It th 

t m 

f th r tri d 

1. the differences among th pa t and th urr nt 

2. 

Watson and Marir (1994) add d that In 

CBR: 

tl . , luti n 

d I tin ddin r 

ppr luti n r th 

luti n in th nt t r 

tw kind f ad ptat i n In 

1. Structural adaptation ill hi h adaptati n rul ar ppli d dir tI t th luti n 

stored in case. 

2. Derivational adaptation 

the original solution to produ a n 

the planning sequenc that 

memory along with th oluti 

instantiation can onI bud £ r a 

th al rithm 

n t th 

tht luti n mu t 

In tim 



n: t 

III 

r 

' pi in d it in d t il 

ull daptation: It u n t II. [t ju t luti n I r tn 

ith ut a pting it. ull ul 

In 01 ompl r a rung. 

Parameter adju tment: It \\ hi h 

param t r of retrie t gi n in th ri ght dir ti 

t hnique u ed in BR all d 

Abstraction alld re-specializatioll: g n ral pt, ti n t hni u th t i 

a ba ic way to achi mpl 

creative solutions. 

Critic-based adaptation : in hi h a riti I r m 

cause a problem in a soluti n. Imp rtantl th riti ar f r p ir 

problems. 

2.4.6. eBR Software Tool 

CBR tool is software that can bud t dip appl i 

Framework. Some scholar argu that th urr nt urg in int r t in R i 

intuitive nature of CBR and b cau 

endors might argue that it i 

feasible. There is truth in both 

(Watson and Marir, 1994). 

everal commercial compani ffl r 

s but rt inl th 

m d 

I h 

r buildin 

and Plaza, 1994). Ideal m 111 prV\;\,;,;);) \,;;) 

are Representation Retention R tri al and ad pI ti d 

In 

I, 

n 

r th 

R 

ntri uti n 

m d t 



ith the e functionaliti at n and 

follows. 

CBR-Express: produced b 

structure and uses near st n ighb r mat hin 

well suited to help desk appli ation 

task assistance, information acce s 

n in -. h 

rt 

nt r tn \ I. It m uut m ti 

pt ti n. 

m nti n d num r 

f t t. use reliable, network ready and notabl fi r it 

Case Point: Case Point also from Infer nce runtim R-

Express. Case Point is a CBR d Ii r 

Case Point cannot develop or edit ca s for thi 

not contain the customer tracking fa iliti . 

efficient, only requiring a few hundr d K to run. 
I • 

ART*Enterpris: is the late t tool of Inti r n 

oldest AI Company. In 1980 ART a ad rti d 

Case Power: this tool build it In m lri 

Excel. Rows and columns of pr ad h d fin 

CASUEL: a Common Ca ritt n in 

(TNtegratedREasoning from 

the European Union. 

-b d r 

mmr 

mp n 

I. 

ft 

nd th ir ttri ut . 

th I R' ~ 

nin pr j t und 



m nil n In 

n bj 

BR*T 

ni I d 

to m I th m In 

d roiling 

r a ning control. 

AT -CBR: platform u 

In 131 

\\' rk. r 

n n \\fill n In 

imil ' rit 

mp n nt t til u r III til ' 

d lopm nt of a CBR appli ati n. I\\h r u r 

th components that n d t 

tem that guides and gi upp rt t u r durin til 

jCOLIBRI :The application fram 

classes plus a number of XML fil . 

rk J libri mpn 

Finally (Watson and Marir, 1994 cla ifi d R t 

Domain independent or domain d dicat d : 

an b int tw br d 

applications with graphical u r int rfac 

user to develop a new application. BR 

non-programmer user and cann t extend 

CBR Application P rogramming Interface (API : 

with CBR algorithm. Sometim BR PI b u ing pr r mmIn 

be extended. 

2.4.7. CBR Framework: jCOLffiru 

A framework is a set of clas that mb di an ign r 

of related problems. In other rd a fram Id I n 

for an application in a gi en pr bl m d 

related with software reu e that I rag th 

recreating and revalidating luti n . Juan t I 2 

framework is to occupy a d m in nd til 

n b 

In 

v til 

J 

fin 

b 

n I 

mi l 

id 

a 

int r t. It 



Iqbal and 

fram 

all r part of a sy t m that i 

in tance interact. It i 

ax which may be reu d in di 
I 

make research work ho to mak 

has developed jCOLIBRI an obj 

y terns that greatly benefit from th 

et ai, 20 I 0). 

r 

r t m intair ill' II i lin 

In , th 

th -ir 

th -

\\ r\.. ut an 

r 

d R . t m Ju n 

jCOLIBRI is an evolution of th LIBRI r hit tur Juan t I , 

Belen Diaz-Agudo developed domain ind p nd nt hit 

fo r Cases and Ontology Librarie Int gration 

COLlBRI helps in the design of Kno 1 dg IBRI i 

basically based on knowledge gain d from a libr 

independent and also use CBR Ontolog. LIBRl i r u ful ~ r d 

but, it is not helpful to non-exp rt u er. h n R mmunit th ught t dip n \ 

application -jCOLIBRI (Iqbal and hraf 00 

jCOLIBRI is an object-oriented fram 

an easier development proc that 

implementations (Stoyanov et ai, 200 . J 

software reuse for building BR 

oftware Engineering techniqu 

problem solving method that d fin th r 

(Recio-Garcia and Diaz- gud 2004. 
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f P< t d ign nd 
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h m ti ti n In lhi 

m nt ti 

Figur 2.4 depict th ar hit tur 

round the following andm 

m thods (Abdrabou and al m 20 

Tasks and Methods: The ta k lh 

them are all stored in a set of XM fil . 

Case Base: Different conn ctor ar d fin d t upp rt 
I • 

from the fi le system to a databa . 

Cases: A number of interfaces and cia e ar III 

abstract representation of case that upp rt 

represent cases in a very simple a. 

r m \\ rl.- i 

hin I 

nd th m th th t Iv 

n 

n 

Problem Solving Method: Th actual code th t up rt th m lh d III lu d in th 

framework. 

jCOLBIRl 

Core 

• 

I 
I Pb l.Tal , [ DB 

Task 
StTUc.tu 

co. _ iI.CTORS 

D;alll 

l 

• 

.\Jtlbd 
ill '1 

Figure 2.4: jCOLIDru Arcbitecture adopt d from- to aDO ct at 2 0 
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J th ur ur 

\ ' th th \\ rk m n nt 

I al 2 0 

a e tructure 

LlBRl fit to 

mpl x hi rarchical 

2.3 .4.1 , a ca e mainl 

ral tru tur r m impl :1ttri ut· \·tllu r 

2005) problems and sol uti n ar 

imple and compound. imple ttribut 

Function. Compound Attribut 

tructure. A local similarity fun tion i 

alues. Global similarity function 

gather similarities of the coll t d attribut 

similarity value of two cases i comput d a th imilarit 

descriptions. 

Case-base and Connectors 

Case-base Management of jCOLIBRI split 

in-memory organization. Persi t nce lay r 

developers to change the data torag 

access and retrieve cases from th 

similar way. Connectors can be impl m nt d a 

Racer. The Case Base (data stru tur lay r i u 

read and loaded by the connector into m mo . 

Tasks IMethods Ontology 

imil rit II th 

th ir pr I m nd luti n 

m h ni m n 

In CBR system developm nt th r ar D ur t th high t I \f I 

Retrieve the most similar Cel I r u 

the proposed Solution and r tain th 

tasks. 

h 

th pr I'm 

h it \\ n 

\ I ' 
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riti m n nt th r m w r . It 

th appli n 

d rat d th t 

m thod data typ 

maintai n the ta k and m th d nt in 

\ orking ca es), Packag man th r m m n nt, u h imil t rit 

functions, case structur . 
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RESEARCH DE I D fll 0 

3.1. Introduction 

R earch d sign pro id th lu th t h Id th r m p. 

u d to structure the r ar hand t 

together. 

h v II th m j r p rt th 

3.2. Study Area 

The focus of this research i about the tr tm nt 

Hospital. There is a separate'd partment \i hi h t 

management staffed with three m dical do tor and t 

on diabetes diagnosis and treatm nt. Manag m nt 

element of self-care and advi that should th r 

needs and preferences of people with diab t . Th 

make infonned decisions about their care and 

capacity to make decisions, healthcar pr £ 

guidelines. The Hospital works in collaboration ith 

provide free medications. 

Dessie Hospital is a ref~rral hospital in as t 

hospital are confronted with tr m I 

management department of th ho pital 

has vast amount of experienc III du ation p ti nt 

3.3. Study Subjects 

The study subjects to this r s ar h 

Dessie Referal Hospital. 

II at R 

\ i th th 
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nth 

nt 

thi pian di 

n h n . ph 

d tr tm nt fth di 

p ti nt \ h h 
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3.4. Knowledge urce 

kn 

th 

th built up thi r 

iti n th 

ondary our 

and internet er 'r i d. 

ui lin r t 

3.5. Knowledge Acqui ilion Pr c dure 

II I n1' n.1 J 'm onto 

The knowledge was captur d thr ugh un tru tur d int r \\, 

individual experts, and document anal i 

unstructured interview was b au it h lp dig ut mpli 

in a better way than th structur d on. n tru tur dint 

describe their procedures and logics in a d tail d m nn r. 

Experts were usually busy; to maximiz a tll m nd mlnlmlZ int rru 

interviews and discussions wer h Id aft r or h 

cards stored at the hospital and guid lin s to diab t tr 

the problem in detail. 

3.6. Sampling Techniq ue 

To capture domain knowledge th res ar h r u d 

(2008), expert sampling is a kind of purp 

looking for individuals who ha e parti ular 

advance the researcher's interest and g n r t n 

' nd . 

u d t 

rt plin. rdin 

in \ hi h th 

. In 

In 

plur 

one internist, three generali ts a 

diabetes treatment. Thesy exp rt 

area. 

\ h p rti n 

d n th ir j pili n in th d 1l1 . in 



n th th r h nl nt lin \\ 

plin 

tI tm nt d p rtm nt. 

3.7. Data Preparation for nal 

Data preparation in 01 mg 

computer, transforming th d ta and 

(Tro chirn , 2006). 

After the concepts were collect d fr m a 

comfortable to the developm nt t I. m 

noises because of different r a on . For 

history of patients, or a patient rna 10 hi 

r 

I ping 

ur 

patient. Thus, data cleaning i p rform d in ord r t 

course of case collection. 

3.8. CBR Design 

r t 

• 'rr 1 II 

ur cnt ' rin' th at' int th 

urn ntin J lru tur 

, th nil In m1 t 

ull 

n \ 

I nti and limin t IT r in th 

After the data is ready through data preparati n th n , t t kim d lin th pr 1 m. 

type II DM cases were collected from D i R £ IT J H pit J. h uilt 

by using these cases. All the 42 ca s ha 

of the prototype through leave-on -out cro 

The leave-one-out cross alidati 

performance and the greatest po ibl am unt 

which presumably increases th chan that th 

Frank, 2005). Alemu (2010) and H nok 2011 

one-out cross validation for BR t m r tri 

r tr i nin . t 

n. 

1m t unbi d 

lu ti n in th ir r m 1 r ' 



th i. \ ' lh th 

with 41 tr inin 

mp d 

re are oth r m di 

ar und 42. For in tan 

a -Ba ed R a orring t 

h rapy' . Their tud achi 

The other medical CBR r 

system for supporting diagno i 

and testing the system. 

h 

3.9. Implementation Tool 

di 

The development tool sel ct d in this r ar h i 

oriented framework for d.e loping 
I 

functionalities needed to repr nt stru tur d a 

used in this study. jCOLIBRI is upport d b 

configuration of the prototype and mad 

researcher selected this tool is to a tim b 

CBR applications. According to, Iqbal and hr 

appealing. It allows the reuse of cod andd I n 

J 

r 

gives the ability to write compl x application qui kl 

following rewards for the research r in thi tud 

• Easy to accesses, install I am and u 

• Allows to represent cases asil 

• Offered an easy deveiopm nt proc 

• Provided GUI that allo ar h r t 

. thi nurn r I 

J 

pr 

. II n , J 

• Easily integrated new I m nt ·th th Id n . 

tin' 

r tr inin ) 

LIBRI i n t -

id m 

imil rit 

RI pr I th 

ir d t k . 



3.10. Performance E aluati n chani rn 

h d BR t t d an th r lilt 

alid ti n 

p rformed to a ure 

other hand, the II r ac ptan 

to c rtain criteria. 

The validity of the system a t 

case instances from the case-ba t m a ur 

was tested for accuracy and 

similarity. The main objecti tin 

retrieved the appropriate cas for gi 

evaluation techniques, precision and r all 

effectiveness. Using leave-on -out cro 

testing and training sets. Then for ea h 

calculated and the overall perform an 

from the users were al~o gath red through II r lu ti n ml. 

system by taking different predefined crit ria pr id d b th r ar h r. 

th r it 

lu t th 



KNOWLEDGE A Q o 

4.1. Knowledge Acquisition 

Kno ... ledge acquisition i fi rm II d fin d a " th rmuti n 

01 ing expertise from om kn ur m ut r 

Knowledge acquisition cannot b th ught 

dimensions to the transfer and tran fi rmation pr 

expert or other knowledge sourc into a pro am 

Jones (1998), knowledge acquisition i th pr 

organizing knowledge from one sourc usuall hum 

Buchanan (1985) conducted a re earch n h 
I -

knowledge acquisition and he found thr tag 

opening, middle game, and end gam . 

tin l, tru luri n' 

Ih t di u 

a ui -iIi n II d 

In the opening stage, the knowledge engin r mu t pI n ~ r th t rmin 

problem-solving framework. This tag i th b 

The middle game is played based on th d ign in th 

system, a specialist provides a large block of rul 

the Knowledge-Base is evaluated by appl ing it t 

There are three mam issues critical to all Kn 

acquisition task. The [uSt and the most on i to 

of knowledge in the domain is go s 

expertise and evaluate them weath r th 

project demands. Third, if the p rti 

knowledge acquisition techniqu and parti 

. In d 

_ In th ' nd m, 

1m In 

mdm 

rti . , th I lh' 

'nti 



h qui iti n 

ning. Th di 

infonnation taken from th d 

a e-ba ed data structur . r imil it 

a e ment during the ca r tri 

Miller (2009) also describ d that th r ar thr '\ 'n! 

knowledge acquisition for AI by citing 

1. 

2. Knowledge Engineer interpr t th data d in 

the expert's underlying ~o ledg and r a mng prUL'c."",.:" 

3. Knowledge Engineer uses th con lu i 

expert's knowledge and proces 

4. Repeat steps 1-3 as the expert syst m e 01 int 

CBR solves problems using the already tor d kn 

making it immediately available for sol ing th n 

seen as a method for problem sol ing and al a 

make it immediately available for probl m 01 ing P 

2.4.3 also described that CBR is often on id r d 

acquisition task because of the ea 

accumulating cases, a CBR 'system progr 

ability to solve more problems. Ho 

knowledge a system needs to rea on n a . H n 

means. 

m d 1 \ hi h d 

un ti nal tm 

n \ (..n .... 1 

mu t 

Accordingly, in this chapter, the r mini n mm kn \\1 

experts and relevant document . Folio in 

constructed the case struc~r and built th m id nti in 

r 

Ul 

th' 

th 'r 

d 



P tt m 10 01 ed in mana in p ti nt r 

qui ition proces va don 

urn nts, direct ob er ati n an ndu tin I " 

\ "th domain experts. 

In CBR, the basic knowledg r pr ntati n I th 

the problem, solution to the ·probl m and th 

will includes all information e pli itl 

(Maimone, 2006). Acquiring ca pro id 

Hence, the researcher collected de cription 

m nl In hi 

hi 

un tru tur 

, \\ hi h 

other constraints the outcome of the olution i n t in Iud d in th 

of the research. 

4.1 .1. Knowledge Acqu·isition from Domain xpcrt 

There number of knowledge sourc s to de 

books, research articles and manuals; how r hum the 

knowledge (Jones, 1989). Experts tend to be mor urr nt and ha a br 

knowledge than other sources (Pomykal ki et at 

interviews actively and provide different et of ampl 

A Knowledge-Base system attempts to r pli at in 

h 

human experts who are distincti e becaus of th ir parti ul r kn 

intelligence (Jones, 1989). The intelligenc that i fi und in th h d 

called tacit knowledge. I 

an al r 

nlng iliti 

Tacit knowledge is accumulated through tud an 

through the practice of trial and error and th 

knowledge, therefore, is time specific a 

formalize, record, or articulate. It includ 

(Uriarte,2008). In a process of extracting ta it kn 

knowledge is usually extracted through a n 

. Tn it kn \\ I 

t th' h 'art . 
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1998). In BR kn 

acquir d kn r m 

pali nt data. 

4.1.2. Knowledge Acquisition from D cumcnt 

Documents are other alternati f kno In 

generally cheaper to acquir~ and u . H Ih 

infonnation and what they have i 

knowledge we found in docum nt i 

comprises anything that can be codifi d and d 

obtained these knowledge from guid lin 

diabetes association resources (bulletin br 

diabetes related books, and patient case card . 

nt In 

Ir. in J II Inl 

th r 

,r ar h j umal , 

4.1.3. Knowledge Acquisition through direct ob crvation 

Direct observation is a tool where the re arch r dir II 

first-hand information. This occurs when the r s ar h r mak 

In this research the resea~cher did number of dir t 

interactions such as diagnosis, treatment and ad 

be found in other sources. 

4.2. Concept Modeling 

III rd r t 

Primary elements of knowledge are conc pt and 

Concepts are perceived as regulariti s in nt 

Modeling enables to present concepts' data or inil rm Ii n In 

purpose of preserving, improving, sharing nd pr 

simulate intelligence (Makhfi, 2011). 

r pr 

r th 

in kn wi' 

A thorough understanding of differ nt kno 

KBS, since the ease of solving a probl m j 
mpl lid 'l rmin' 

\ it I I m nt 

lh ' \\<1 lh' 

5 



r bl m is conceptualized and r pr 

o \ a s of representing kn v I dg n 

u ually referred to as kno I dg m d I 

type . Ladders are hierarchical Ctr -lik di 

oncept ladder, composition ladd r d i i n I 

pes of ladders, decision ladder is sit d b 

hows the alternative courses of acti n f, r a parti ul 

representing detailed process knowledg . 

4.2.1 Identifying Case Feature 

n n 

According to C Marling et al ., 2007) in repr nting pr bl m, it i n , . 

all information that is typically used to d scrib u h w 11 

that is explicitly taken into account by a human pr 

Typical information used to describe diabetes man 

duration of treatment, pervious blood gluco e I 

min 

medication signs and symptoms, and compli ati n. 

characterization concepts are identified by condu ting int n 

experts, through direct observation and analyzing pati rd \ ith th h \Ip 

experts. 

With this respect, concepts related to type IIDM man g m nt re m 

This research focuses on' the' treatment of DM t p II n t in Iud d th di 

problem is modeled after the patient is declar d a full bl wn t p II M 
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Acute 
complication 

-.. v- Non­
complicali 

on 

Education( chan 
ging life stvle) 

Figure 4.1: Management of Type II DM 

The management started by looking the pati nt 

developed or not. Acute complications of diab t 

exist in the urine and/or bl.ood, and if FPG t: 

Clinical signs and symptoms , and patient complain 

urination, blurry vision, fatigue, weight loss s 

faintness, numbness of lips and tongues, headach 

the degree complications. 

---
-

Ed ucuti"lOl di\.'l. 
medication 

\ h thor mpli 

, hung r. diuin 

h rc I 

If the patient developed complications th n th p ti nl i admitt -d. 1 h - p li nl 

admitted means the hospital. allows the pati nt t tak. 111 -

complications. If the patient is registered for th fir t tim 

is started according to patient complaint and lini I i 

laboratory results (urine analysis and FPG . Th 

insulin injection and for each other chronic illn 

stroke, blindness, gangrene), they are refi rr d t r 
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n \ patients are treated mi 

i t ensuring hygiene and m di ati n. 

P ople with pre-diabetes have bl 

high enough for a diagnosis of diab t 

100 and 125 mg/dL are considered a pr -di b t 

developing type II diabetes. The manag m nt in thi 

nt 

changing life style for example, 10 body ight thI U 

Complicated 
kno\\,TI patient 

C,urrent rl)edication: 

~ I
' -,,,.t.;­

su m'-\31~ 
!'iW£."'" '" t; -. 

Figure 4.2: Managing complicated known patient 

II 

i ul (.\ ti\ It) . 

Before starting to treat complicated known pati n th ir urr nt m di ali n In m1 ti n 

is critical such as name, type and dose of drug . M t 

start their treatment with OHA (tablets). Aft r om 
th -m 

thi tim it i 
do not respond to OHA or they develop oth r hr 

I . 

recommended to treat with insulin. There ar e pti n th t tart m di Ii n \\ith inulin 



t their first contact depending on th ir d gr 

omplicated patients who are alread tr at d 

\ ith insulin, just by doing modification 

OHA drugs. 

rit 

ith in ulin, th 

. Hi n tr 

Figure 4.3: Managing non-complicated known patient 

n in I i J . . 1. I 

For a known patient who did not develop complication th tr atment i d tcrrnin d 

FPG testing and patient complains. A patient rna ha r p r 

testing as compared to the pervious time and targ ~ t glu 110m nl 

who has good control is recommended to continu 

decrease the dose to prevent the patient from h pogl 
I 

sugar usually resulting from excessive in ulin ph 

patient is also informed about the signs and s mptorn 

shaking, hunger, dizziness, faintness, nurnbn s of lip 

h p gl mia 

On the other hand, if the patient has poor contr th n m 

as increase drug dose, change drug t p ) In 

education about diet, signs and symptom f mpli 

treatment. 
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CHAPTER FIVE 

IMPLEM~NTATION AND PERFORM 

EVALUATIO 

5.1. Introduction 

To build CBR systems, two necessities have becom riti al: th t I an 

the accumulated practical experience of real-world pr bl m. ft r th r 

understood the problem domain, collected cases, and th pr bl 

task is prototype building with the selected tool. Th m in g f impl m nt ti 

coding the knowledge acquired from different sources int th R 

knowledge representation tool. Even though there ar a numb r f 

researcher selected jCOtIBRI. jCOLIBRI is an object-ori nt d fram 

promotes software reuse for building Case-based R a ning 

Garcia and Diaz-Agudo, 2004). In addition, it is easy to u 

the researcher is more famil iar than other tools . 

5.2. Retrieval Algorithm 

The retrieval task starts with a partial problem description and 

previous case has been found. The goal of retrieval ta k i 

sufficiently similar to the query. Unlike database earch 

there may be no existing' cas·e that exactly matche th n 

be t mat hin ' 

pc ifi \" lu in 

r 

problem at hand only when retrieval algorithm i ffi i nt in handling a ' 

well-known algorithms for case retrieval, the simpl t n 

local and global similarity functions (Recio-Garc ' la tal 

(2005), in their diagnosis of heart diseases the r tri 

Neighbor was acceptable. In addition, jCOLlBRl 

supports different types of algorithms from impl 

retrieval algorithms. 

In I' 



earest neighbor algorithm involves the a m nt 

and the new input case-based on matching a wight d 

the knowledge engineers to set weight to each cas 

physician's decision (Fig.5.1 ). There was too mu h in 

imil 

assignment of weight to features in this research. Th imil Input 

case is represented as a real number in [0, 1]. rithm fin th' 
I . 

closest matches of the cases already stored in the 

distance calculation, which determines how similar tw 

features, the pseudo code of this algorithm can be writt n a 

For each f eature in the input case: 

Find the corresponding feature in the stored ca e 

Compare the two values to each other and compute the de r e >filial" 

m t I, 

Multiply by a coefficient representing the importance of the fea ture I 111'11101 '" 

Add the results to derive an average match score 

This number repreSents the degree of match of the old co e I 111 iI/pilI. 

A case can be chosen by choosing the item with the lor e I or '. 
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The distance between the new case and stored ca 

quation. 

n 

. 11l /, "'--J/= 

Where: 

Wj:- is the importance (weight) of the feature i 

Sim 0:- is the similarity function 

m Ul U in' th' 

fl, f/:- are the values for feature jjin the source and targ t 

n:- the number of attributes in each case 

, rc p tiv I 

The similarity function (Sim (f/ J/)) defined as fo llows 

If feature ~ is numeric, then Sim (f/, f/) = 1 - ~ fl- f/ I / I fll/ax - filii" U 
If feature fj is symbolic and e =fiR, then Sim (f/ J/ )=1 

If feature fj is symbolic and f/ f. fiR, then Sim (f/ ,f/ )=0 

Where: 

/lIIIlXis the maximum value of the attribute i in the case-base 

/minis the minimum value of the attribute i in the case-ba e 

!lis the value of attribute i of the input case (new ca e) 

//is the value of attribute i of the case in the case-ba e 
, ' 

The similarity between cases is considered to b th ht d umm ti n 

similarity between attributes. Then cases whose de cripti n ar imilar t n \\ 

ranked higher than those whose descriptions are Ie simi lar, 

5.3. Similarity 

th ' 

In this research, cases were compared by their urfa imil fit , Til' im I' t m'lh I r 

computing similarity is to look at surface imilari 

case in memory (L6pez et ai, 2005), Ca 
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ttributes. The researcher presented 42 cases a a impl 

\'!lIue pairs). The simplest definition of similarity b r 
tur \ t r 

m Ii 

an exact match. With this representation, a local imilarit 

for each attribute and a global similarity measure a mput d 

the local similarities. The weights, assigned by domain 
I ' 

them to have varying degrees of importance. 

5.4. Building the CBR Prototype for Type II DM Patient 

5.4.1. Building the Case-Base 

CBR solves new problems by remembering the pr IOU imilar 

reuses information and knowledge of those situations, H n in thi tud 

solved DM type II cases were collected from Dessie Refi rr I H 

the cases, case characterization was done with the help of domai n 

nurses, and laboratory technicians. After identification of ca 

stored in a plain text as columns and rows. Columns repre 

represented individual cases. Each attribute has a seguen 

by commas associated with a case. A small section of th 

which contained the descriptions of three type'II DM patient n in ppcndi, II , 

A case is composed of description (describes the probl m b 

solution (contains the description of the solution of the ca 

result of applying the case to a real situation), Descripti n 

attributes and the researcher stored these attributes in plain I xl fil , M n 

type II is complex by its nature because it causes or rna b 

chronic illnesses. The treatment was also vey individualiz d, m d 

II DM problems with certain number of attribute diffi ult. II \ 

Table 5.1, the following attributes were identifi d thr ugh p di 
h n1l1 

eral ttri ut 

domain experts. In this research, each indi idual 

deSCription attributes and one solution attribute, D ript i 

DM case and the solution ' attribute is u ed to t r lh 

physician. 

tr' tm 'nt r \ I . 
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Attribute Dame 

ge 

x 

Duration 

Pervious glucose 

Current glucose 

Medication 

Complication 

Signs and 

Symptoms 

Treatment 

Description 

Age of the patient 

Sex of the patient 

How log the treatment wa 

The last visit of glucose level 

The glucose level at current time 

The regimen the patient on 

Other chronic illnesses resulted 

diabetes 

Pl1enomena that indicate existence of t p 

IIDM 

The management based on th 

description (physician's decision). 

Table 5.1: Case Attributes 

5.4.2. Defining the Case Structure with jCOLmru 1.0 

Parameter or 

The framework supports several case structures from plain attribut lue r rd t 

hierarchical trees with composed attributes. Case structur f j ntain th 

meta-information or description of case attributes. There ar t\ 

simple and compound. Simple attributes are described b n m t p , \,: eight and I 

similarity function. Compound attributes collect other simpl ttr ibut all \ in 

case structure and described by name, weight, and global imi larit fun ti n. \ h n t\\ 

cases are compared, the local similarity functions ar u d t 

values. Global similarity fu~ctions are linked to compound 

gather similarities of the collected attributes in a uniqu imi l rit lu . L 

functions are liked for simple attributes. In this re ear h qual I 01 and illl ' n' II I . II 

similarity functions were used. 

Equal local similarity: if the local similari of an ttri ut 

corresponding attribute of the query matche a tl \ ilh th 
I . 

fails. 
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laltrvallocal similarity: exact value matching i not m 

IIlthin interval set. 
t r) . \ Ill' ",ill, I 1 

Global similarity function: It is linked with compound ltri ut 

similarity of cases in unlqu~ similarity value. The global 

research was average similarity function. It considered th 

To retrieve similar cases to the input case, individual attribut 

III Ihi 

similarity function. In this research, numeric attributes w r mp r d \\ilh intcnall al 

imilarity function and string type attributes were compar d b 1 imilaril 

function. Thus, input case attributes (pervious glucose, curr nt 

age) were compared by local interval similarity function 

omplication, sign and symptom, and sex were compar d b 1 imil ' ril) 

function with the respective attributes of stored case . On th th r hand, gl al 

similarity function was used to compute a weighted averag I imilaritic. 

Name Data type imilarity function 

Most influential attributes 

Pervious glucose Integer 0.9 L 

Current glucose Integer 0.9 

Current medication String 1.0 

Signs and symptoms String 1.0 

Influential attributes 

Complication String 0.6 L 

Duration Integer 0.5 

Other attributes 
I 

Age Integer 0.4 

Sex string 0.5 -
Solution attribute 

Treatment string 

Table 5.2: Properties of Case Attribute 
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Table 5.2 shows the description of case attributes. Th tt ri ut 

10 four groups based on their impact on the decision mad b 

most influential attributes (pervious glucose, curr ot glu 

symptoms), influential attributes (complication and durati n 

ute and sex), and solution attribute (treatment). Most influential 

~-pe n DM case on which the decision can be drawn with th 

values. As it is described in Table 5.2, the weight of most influ nti 
th r tt ri u . 

ttri butc ' i · hi h'r 
than that of others. Thus, the treatment decision cannot b dr wn ith ut th valu' I 

these attributes. Influential attributes are attributes which up pI m nt de i i 0 m kin '. 

Other attributes are used to make the decision more complete. 

Defining case structure in jCOLIBRI was done by using impl tru ture \'.in \\ . 

To define the case structure, the researcher used GUI of jCOLIBRJ. Th a c tru tur' 

window has two panels as shown in Fig. 5.1. The left panel nabl t write and di pia 

attribute name as tree structure whereas the right panel enable to t and di pi pr pert 

values of the selected attribute. Once defined, the case structur i 

• IlUlllJRI 1 0 beld 

e ..... c.e structures :;;;;;:ii;X{~;; );j;::;;~2i:i;:;?:WA;;;;;;:;:;;;;./";;):::ti;'~{;:" .... D'[J'~ 

---''''''1. to:d calle structure II Sll\Ie case structure 

-c.c;C-:-cl~-se-"-·-- _____ ._ ... __ ..... _______ ::1 P::.::ies 
Icurrenl glucose J 

t a DeSCription 

DAge 
D Sex 
D PeMOus glucose 

D~ntglucosel 
D Medication 

D Other chronic illness 

D Duration 
"0 Solution 
D Resun 

j Type: 

:'1 Weight: 10 9 ~ 
i.i il Local simuarity. l~kll:erval========::I.~1 

Similarity parameters J i :i Name '-V~ 
::1 INTERVAl 1'20 I 

~ I ,:1 
1 ~ 

:i . _ . J .:[ ~===:.-=-=~~..:..=..J 

I :1 
'---==::::====::::;-;:============::,_,======::J :'1 
..:-,-", 1\ Addcompound II Remow 1 :11 

Figure.5.1: jCOLIBRI Case Structure Definition Wind 
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~4.3. Configuring ~onnectors !Load Case-ba e 

OLIBRI is able to access the case-base from the phy i al m dium thr u)h 

oonectors are objects that know how to access and retri r m th m 

mum those cases to the CBR system in a uniform wa . In thi r 

Attribute-value cases separated by commas) connector i u d. 

case structure's file and the case-base's file path in ord r t m p th • tru tur' 

attributes into columns of the plain text (case-base) as depi t d b I \ in Fi .5.2 . Ih 

connector is also stored in XML file. 

1:--- --... -- .Column 

................................... - ......... -------f.;~~~ 

Figure.S.2: jCOLIBRI Connector Management Windo\ 

5.4.4. TaskIMethod Management 

Tasks are represented in XML files (tasks.xmJ) that d 

framework along with the methods (methods.x.mJ fi r 
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~ in packages. Among these packages that perfonn n ' ut 

,kcOIIIposition process is the kernel of jCOLIBRI (Recio- r i n 

. OUBRI bas two types of task packages: core and user d fin d. r p 

in this research. jCOLIBRI core task package has built-in m th d 

CBRSystem 
t PreCycle 

III Obtain cases task 
t ill CBR Cycle Task name: PostCycle2552 

- I] Obtain query task 
t [II Retrieve Task Task. descrilliion: [Tasks to execute aner CBR cYCI::-e ----~~---, 

I Select working cases 
- iii Compute similarity task 
~ iii Select best task 

t ~l Reuse Task 
t f01 Revise Task 
dill Retain Task 

r iii Select cases to store task 
L... iii Store cases task 

-II] Ie 

r Methods 

Available method instances 

! Instance name 
i!.col ibri.method.CloseConnectorMet 

Fig.5.3: jCOLIBRI Task/Method Management Window 

jCOLIBRI manages two types of methods: execution ( r 

Execution methods are those that directly solve the task for 

while decomposition divides the task into other sub-ta k 

[00 

task panel (left) shows the task tree and the decompo iti n r I t 
I 

task cOnfiguration panel (right) shows available m thod fi r th 

situation. It is the responsibility of the knowledg ngin r t 

resolves the task. The task decomposition structure tr 

Pfe-cycle, CBR cycle and post-cycle. 
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rre-cYcie task: This task will execute before CBR cycle. It t 

base through its sub-task ObtainCasesTasksolved b 

_ the whole Case-base.LoadCaseBaseMethod uses conn 

CBR cycle: It is main task of CBR cycle. It also has 

ofCBR cycle along with their methods. 

I ()btain query task: obtain and configures the qu r . It 

ConFigureQueryMethod by giving the parameter path of case tru tur fil . 

I\'cd b) 

I Retrieve task: Main focus of this task is find similarity betw n a . It r tri v . m t 

similar past experience ~ases (stored cases) for similar probl m at hand input qu ry . It 

iJM:ludes the following sub-tasks: 

, Select working cases task: Selects working cases from ca e-ba and t re them int 

current context. This task is solved by Select All Cases M th d 

available cases from the case,;,base to the result window. 

, Compute similarity task: This task will compute similarity 

stored cases and the input query case. The method that 

umericSimComputationMethod. NumericSimComputationM Ihodr ulr 

functions to be associated with the case . In thi 

NumericSimComputationMethod is used to compute the degree oj imilaril 

neighbor retrival strategy. 

I Select best task: Selects 'the 'best of the found cases. After th 

cases and query case is calculated by NumericSimComputati n th d, 

cases those have better similarity will be selected by the meth d 

The number N is specified ~y the user. In other word 

similar cases. This approach often referred to as 'k near 

k·NN. 

I Reuse task: the retrieve task retrieves cases that are similar t ur input 

I10t be entirely appropriate to provide a completed oluti n. H n , th 

retrieved case is transformed in order to propose a oluti n t th 

h previ u'l 

thi t k i. 

imilarit 

rc at h 

number 

m . t 

luti n r th 

smaIl POrtions of the retrieved case that do not me t th input p i I ti 
n. I hi 
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~ called case-adaptation. It has two sub tasks: Pr par 

Automatic Reuse Task. 

~ Cases for Adaptation: Selects working cases from ca 

_ tcontext. CopyCasesforAdaptationMethod solves tm ta 

a parameter. 

, :\UIOmatic reuse task: CBR case reuse atomic task. 

This task solved by NmericDirectproportionmethod (comput 

[dWeeIl numeric descriptions attributes and solution attribut . 

r 

b 

dir t pr rti n 

/n general, the notion of adaptation is very important, since it i rar t find 

fits perfectly to a given situation. Adaptation allows p rD rming th ne saJ) 

~ustments to the case, taking into account the specificity of th pr nt itu ti n. 

I Revise task: The main focus of this task is to repair the problem id ntifi d in the ad pled 

solution. At the end of the adaptation task, the candidate solution pr p d the ' I 'm 

bas to be tested to check if .it is satisfactory or not. The Method th t 

ManualRevesionMethod which allows the user to modify case . 

, Retain task: After a case is judged as an acce?table solution to th pr bl m y Ihe r 'vi , , 

task, the retain task permits the addition of the solved (adapt d) 

Subtasks of this task are following 

, Select cases to store task: It will give authentication to u r ~ r t rin J 

RetainChoserMethod which allows the user choose cases to stor 

C M h d lhi I 1 . , Store cases task: This will store cases into case-base. Store a t 

I t' n tw nIh' Post cycle: It will execute after a CBR cycle. Its task is to c 0 a nn I 

case·base and GUI. 

Developing a CBR applicat'ion is a complex task wher man 

The system designer has to choose how the ca e 

organization structure, which methods will solve the BR ta 

will be used by these methods. 
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§j.S. Ranking 

~ refers to place the most relevant cases at the front. 

JPi1hm uses the result of global similarity function t 

COLIBRI there are two options of displaying relevant ca 

" Ie, Select best task, implements ranking of cases. The sel ct b 

aJdhods, SelectBestCaseMethod and SelectSomeCasesMethod. 

rdsall cases in the case-base with their respective degree of imil rit t th 
I . 

SelectSomeCasesMethod takes the parameter N, which specifi th t P m I 'imilar 

_ and displays the N top most similar cases to the new case. 

55. Performance Evaluation and Results 

5.5.1. Experimental set up 

After the prototype is built, the next task is to evaluate the sy t m in 

objective of the research. The system evaluation was done with two 

statistical techniques and user evaluation method. The research r a 

~ test cases and different techniques of system evaluation. 

removing some cases from the case- base and then using them a 

rd n c wilh Ih • 

I . 

10,( Schwartz, 2008), this is a standard approach used to te t t m , C pc iall 

when it is labor intensive and time consuming to acquire ca 

domain experts from the problem domain area were allowed t lu t th pr I I pc 

with certain criteria using a given case description. 

5.5.2. Retrieval Evaluation 

Retrieval evaluation analyzes how well the system perfom1 r!Ii 

The retrieval performance is measured by considering to 

tbe inputcase are moved toward the front of the order d Ii t 

h t d r 

of this research is to retrieve the most similar previou I I d 

tbeevaluation part mainly fo'cused on retrieval e aluati n. 
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. (2008) and Sale~ et . al (2005) proposed accuracy and 

~on in CBR using nearest neighbor approach. Evaluate fo r a 

if the case-base is queried with one of its cases, it should gi 

,isIaDCCl measure equals to 100%. Retrieval consistency refer t 

\\ hi hm'an 

I 

_ bas been performed twice, the same source cases should b r tri 

jde accuracy. 

So the researcher evaluated the system' s accuracy for the following mpl 

c. 40: 

\\ ith 

d \\ ith th' 

.Hype IIDM, 60 years old man who has been treated for six year wilh lenl in 'uli" 30 

pJ in lhe morning and 20 ml in the evening. The patient ha no an mplain aboul 

&beles complication. The pervious and current glucose level readin are 320 and 342 

respectively. 

Case 15: 

A type II DM, 56 years old woman who has been treated for Ihr e y ars wilh 

dibenclamide 5 mg BID and Metformin 1500 mg daily and she doe n'l ha an diab ' I ,~ 

complication. Her pervious and current glucose level readin 

19Orespectively. 

ar 192 alld 

The researcher queried the prototype using the above cases; the s t m r tum ne 

for each retrieval that hits the value 1.0 degree of similarity (App ndix III . 

The consistency of the system is also evaluated using two sampl ca te ling lwi 

for each case. The top ten seen cases presented as a sarnpl t 
I • 

tODsistency for each evaluation. The researcher queried the s t m t \ i 
r 

tOO follOwing two new cases. For each hit the system retrie d th 

cases with similar degree of similarity to each case as sown in Table 5.3. 

Probl . d as type 11 DM b r ' I em 1: A 71 years old man who IS screene 

d 15 , . Ih \' 11 ill 1 

Cllrrently treated with lente insulin30 ml morning an m In 

tievel 1351160 and relinopalh mpli oped hypertension with the BP 
/1trv. 320 and 450 r P IiI' I . 

'ous and current glucose level readings are 

'or all J 

Til' P 11 ' 111 

Tilt' 

75 



~m 2: A 45 years old woman who is screened nw-- as type 11 D 1 

:trtfII/y treated with human insulin 40 ml in the morning d 20 . . an tnl In III 

,titnI also has retinopathy complication. The current and the p r i ll 

",Jings are 170 and 18p respectively. 

Problem 1 

Case23,case21 ,case40,case 1 ,case 16,cas 

e32,case 12,case 13 ,case 15 ,case29 

~ Case23,case21 ,case40,casel ,caseI6,cas 

e32,caseI2,case 13,case 15,case29 

Table 5.3: system consistency 

5.5.2.1. Similarity Testing . 

Problem 2 

The similarity testing was performed to know the actual performan 

\' lIill 711 ' 

llle 'I '\ I 

tcrn in 

retrieving appropriate case. For this testing the experimental setting a adaptcd fr rn 

Henok (2011) with some modification within the context of this re ar h. Th r car h'r 

prepared three categories of cases. The first category was from th 

similar to some cases within the case-base. The second categor con i t 

certain attribute value difference (one or two) from some cases of th e. The third 

group consists of cases with all attribute values are unique. The fo ll mpl 

cases against which the queries were modified. 

C1Se26: 

A compliant is 78 years old man screened as type II DM b for 

treated with lente insulin 15 .ml daily. He doesn't have an mpli 

nd urr 'ntl 

ti n. Th ' pcni u 

and the current fasting blood glucose (FBG) readings ar I I m 

respectively. 
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• 38: 
~_Jainant is 50 years old women screened as type II DM b D r 

~with glibenclamide 10 mg twice a day and Metformin 500 mg d il 

hypertensive and treated with enalarpi 5 mg daily. The p rvi u 

jIIiog blood glucose (FBG) readings are 205 mg/dl and 342 mgldl r 

.~ shown in table 5.4, in order to test the similarity performanc 

UfT 'n! 

_ her prepared the following 10 queries by changing attribut alu f the 

!IOPle cases. 

QaerY Modification of attribute value 

Query} All attribute values are similar 

Q\ay2 The value of attribute" previous-glucose" is modified 

Q\ay3 The value of attribute "Current-medication" is 

modified 

Query4 The value of attributes " previous-glucose" 

"Current-medication" are modified. 

Query5 All attribute values are different 

Query6 All attribute values are similar 

Query? The value of attribute "current-glucose" is modifi d 

The value of attribute " Signs and symptoms ' 

modified 
. "s· nd symptom " and The value of attnbutes Igns a 

"current glucose" are modified 

Query 1 0 All attribute values are different 

Table 5.4 Similarity Testing Performance 
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· experiment indicated that queries with all attributes similar t 

,.1arity (exact match). ,When values of more number of attribut or 

have more weight were modified, the similarity between a qu r 

spIe<L In addition, queries (Query 5 and Query 10) that ha Untqu 

h \ I. 

ut 

'\a 

,nbuteS didn't have similarity with any case in the case-base. From thi prim nt. th 

_ her understood that the prototype is able to retrieve the appr pri t r a 

pven query Q. 

Ull. Evaluation with Statistical Methods 

To evaluate the system the critical issue is the proportion of the training and thc te tin' 

ilala from the whole dataset. What part of the data set is used for te ting and , hi h part 

mdd be used for training ·requires a systematic way of partitionjng. In thi re ar h. 

Ibere are 42 cases collected from Dessie Referal hospital and I a -

YBlidation testing proportion was used. Leave-one-out cross-validation i impl ".~ Id 

cross-validation, where n is the number of instances within the case-ba . In th i re car h, 

uefers to 42 which is the ' total number of type II DM cases coli 

Referral Hospital. Each instance in turn is left out for testing' th 

(case·base) are used for training. 

The leave-one-out cross validation provides an almost unbia d g n ralizati n 

~Ormance and the greatest possible amount of data is used for training in cn h 'c, 
n.!.! h . I ' a urat \ ittcn and 
"we presumably increases the chance that the retneva IS an 

FJank, 2005). Alemu (2010)' and Henok (2011) also have pro n th ppli il it f th' 

I 
. 1 aluat i n in th ir re pc ti\c 

eave-one-out cross validation for CBR system retneva e 

masters thesis. So with the leave-one-out cross validation th r 

testing with 41 training cases. 

'1'1.. .c anc m a ur m nt 
lUI: most commonly used statistical retrieval penorm 

JX'ecision (Losee, 2000 and Junker et ai, 1999). These tv m 

SYstem effectiveness. For a query Q, recall is the p rc ntag 
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case-base that have been retrieved and pr 

been retrieved that are relevant. 
n I th 

Recall and precision in this research defm d a II 

Recall- Numer 0 t relevant retrived cases 
Total number ot relevant cases in the case base 

P . . Numb er 0 t relevant retrived cases reCISlOn- . 
total number ot retnved cases 

In order to evaluate using recall and pre i i n, 

non-relevant cases in the case-base for each ca 

similarity. Domain experts judged relevancy of cas 

attribute pattern between the new case and old ca 

selected from the case-base. Domain experts group d 

solution (treatment) and using some refmed sp cifi iti . 

cases relevant to a new case N exactly by their tr atm nt 

done by description attributes pattern analysis. Accordin t th 

experts, there are 6 categories of treatments broadl pro id d t 

treatments are non-drug (life style change) only OHA b th 

insulin. Cases whose treatments fall in the sam 

each other. 

The researcher analyzed the retrieval output u ing 

thresholds and reached at optimal results of pr i i n 

interval (0.5, 1.0]. i.e., the cases that have the d gr f 

retrieved. 

The following Table depicted some tested ca andth 

7 

. II I t 

r ' I ' \ ntan 

th 

n th 'ir 

th r ar tw 

nl 

r I v nt t 
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Tested case Relevant dases from the ca -ba 

Case 1 Case 10, case23 , case40 ca 12 

Case4 Case6, case7, case3 1 

Case 1 3 Case2, case3, case14, case I7 ca 19 ~O 2 
Case 15 Casel6, case22, case27 ca 28 ca 29 
Case 18 Case2l , case 32,case 36,case 38 

Case 24 Case37 ,case39, case42 

Table 5.6: Relevant cases for sample te t ca e 

After the relevant cases were assigned to each test ca th 

precision and recall vaLues · of the retrieval perform an 

system. After conducting 42 experiments using 1 a -on - ut r 

proportion to measure precision and recall results for th 

the Table below. 

Test case Retrieval Per/ormall 

R ecall 

Case I 1.0 

Case4 1.0 
I 

Case 1 3 0.71 

Case 15 0.4 

Case 18 0.75 

Case 24 0.66 

Table 5.7: Recall and Precision Result for the ample T t a 

The average precision and recall are 0.46 and 0.6 r 

and recall of this research is degraded as compar d \ ith pr 

The first and the most reason for this is h t r 

DM cases extremely vary and there \i a n pr 

o 

th 

mea lire 

P r ci ion 

0.4 

0.3 

0.5 

0.-

O. 
t-:-

Th 

ur . 



(Dessie Referral Hospital). Cases wer a quir d r m 

tracked when patients came for treatm nt at utp ti nt 

even for cases that have almost similar ca 

treatments. There was no chance to incorporat 

Hence, the degree of similarity between ca 

and recall for some tested cases. So the 0 rail a 

research is degraded. 

The other reason is case representation. Repr ntati D 

identify and did not get registered from the sourc . In 

could not get the patients ' daily schedules (for 

occupational information, weight and height. For 

important case descriptions based on which body rna 

ti nl 

be determined. BMI helps to adjust the diabetes tr atm nt 

identify the risk of cardiovascular disease in a gi 

described, some physicians discuss concepts orall 

described and were not compatible to the CBR s 

transformed cases, and the number of attributes wer m 11. 

less number of features, this make the degree of imilari ty b t n 

5.5.3. Reuse Evaluation 

The reuse in this research is not done automaticall . raLh r th 

the solution of more similar cases for the ne pr bl m. In j 

match cases retrieved from the case-based a 

new case. From the working cases, the domain p [t 

m 

d 

amendments to the retrieved case solution to mak 

the domain expert to use directly or tran form Lh 

to generate solution to the new case. 

1 uti n th ' r'lri \ . , in r or 



The researcher tested the reuse p rform n th 
testing proportion in the same a a r II 

conducted by looking working ca e £ r h t 

the top ranked cases were more similar than th 

m u in) h I 

whether these cases were relevant for th n 

assumption that similar problems ha e similar 

always true, it holds for many practical domain . 

more number of attributes was similar. Wh n th 

apart the ruse becomes ~omplex and requir d m r 

Among the 42 tests using leave-one-out cro s 

solution of the first ranked retrieved ca e wa 

5(11.9%) of the tastings get their solution at th 

respectively. 

ond d n th thir r nk 

5.5.4. Learning Evaluation 

Following revision of the proposed solution th probl m d ri ti n n it luti n 

retained as a new case, and the system has learn d to 

of the learning mechanism of this prototype i to learn from n 

for managing other DM cases in the future. 

The prototype was tested its iearning performanc usm th £ II In mpl 

A patient was 56 years old man screened a typ 11 D p 

insulin30 ml morning and 15 ml in the evening. He had 

The pervious and current FBG reading were 320 and.f 0 r p til' ' I . 

in the morning and 20 ml in the evening as a tr atm nt 

m In 1m 

it 

mph It 1011 

1111 

b . . . d a I nt in ulin y a domain expert and the solutlOn IS re 1 e 
ml in th m min nd 

20 ml in the evening lind . strictly ad i th p ti nt ut mpt m r 

82 



hypoglycemia. As the domain P rt nflrrn th l ih 

solved case is retained for future u e b th built in r t 

In order to assure the learning perforrnan 

again and the prototype propose the soluti n 

need to revise the solution. This sho 

used them to solve other OM·cases. 

5.5.5. User Acceptance Testing 

n \\ 

l ri 

ull 

Users' acceptance is the opinions that users ha rm dar ult int r' tin' \,ilh 

the system. From the users ' point of view sy t m p r 

this section. After all the entire end goal of KB r 

easy as much as possible. So the feedback from th u 
I . 

to take corrective measures. Inculcating th ir id a 

fonnality, rather it is mandatory. Potential us r of thi 

treatment including internists, nurses, and laborator t chni ian . 

Users were selected from Dessie Hospital with exp rt 

the academic qualification in the domain area 

participation in this research. Experts participat d in th r 

one laboratory technician, and two nurses. The total numb r p 

since they are the only domain experts availabl in d partm nt 

knew the research very well in different phase of th r ar h 

domain understanding, case acquisition, and cas attribut 

Each expert was allowed to test the system b qu i ng u in 

then put their judgment about the 

evaluation form (appendix I) . The user 

clarity of advising, relevancy of the r tri 

t m u in 

of the retrieved relevant cases, fitness of th fin I 

of use, relevance of the attributes in descri bin th 

8 
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evaluation parameters are adapt d fr 

Alemu (2010), Yemisrach (2010 

context of this study. 

11 \\ ith 

The researcher prepared evaluation alu In r nk d m nn r \\ 111 h I 

to each criterion by user evaluation parti 

, 
numeric values in accordance with th ir rank 

and poor=l 

The summary of all the seven users evaluati n 1 d pi In 

Evaluation Criteria Poor Fair d g 

Ease of use 3 3 

Relevancy of the retrieved cases 1 5 

in the decision making process 

Relevance of the attributes ill 2 3 
, 

describing the case 

Fitness of the final solution to 1 3 I 

the case at hand. 

Adequacy and Clarity of 1 2 2 

advising 

Speed of the system 1 3 

Averag 

Table 5.8: User Acceptance Performance alu ati n 

L, 

I 

I 

I 

I--
-

bl 5 00 1 f a I u t r r t th ri t ri 
As it is depicted in the above ta e, 1 0 0 

, . t h d' a "Fitness of the final solution to the case a an 

of the attributes in describing the cas and ' p 

good, and criterion "ease of use was rat d a fai r b 
% lh Iu l r . 

I 
II ' nt \·r ' 

-
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.7 

-

-

-
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On the other hand aroynd .16.7 % f 

retrieved cases in the dec i ion m 

at hand" and "Adequacy and 

evaluators rate criteria Rele ane 

final solution to the case at hand and 

excellent. A very large perc ntag 

"Relevancy of the retrieved cases in th 

contrary, 16.7 % of the respondent rat th 

case at hand" and "speed of th syst m 

criterion "Adequacy and Clarity of ad i ing' \ 

percentage of the population, 33.3%. Final! 

describing the case" and "speed of the syst m 

respectively by 33.3 % of the evaluators. 

The overall average performance of the prototyp b 

out of five (70%) from the domain experts (us r p int 0 

th 01 n 

Ih 

In 

Ii, I '. I h' 

Ul' 1Il 
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CHAPT R 

CONCLU~ION AND 

6.1. Conclusion 

The goal of this thesis is to appl th t hniqu 

OM management, particul arly in pro iding r I 

OM case from already so lved cas . The 

management of patients in providing a f1 

based organization and an effective r tri a1 algorithm. 

CBR is a new technology which enabl kno 

reasons and makes decision' from the past sol 

technique for knowledge-based systems in m n 

concept of patient and disease lends its If natural! 

particularly well suited to diabetes ' manag m nt d 

chronic medical conditions is an attracti e fe tur 

addition, CBR is used when generaliz d kno I d 

manage diabetes cases in which extreme indi idua1 

The advantage of CBR systems compared to rul -ba 

solution using partial matching. Becau e the clos d 

needs all facts should be known to the s t m thi 
I 

CBR systems do not expect all facts to b kn \ n r th r 

problem through adaptation even with som unknown 

After the researcher understood the 0 rall on 

thorough literature review, relevant docum nt v 

interviewed to collect cases . Domain P rt 

by expert sampling from Dessie Referal H 

6 
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\ as the technique empl 

were collected from pati nt 

called ladders, were u d t 

done with the help of domain 

th r ' 

weight. Each case instanc ha i ht d ripti n ttri 

The prototype is built using th d 

constructed using develo'pm ' nt tool ith th id 

file format. The case-base is built ith 42 a 

at diabetes OPD. Cases were stored in plain 

comma) file. A plain text connector typ i 

case-base with the XML file case stru tur . j L Rl 

were used to generate the prototype application. 

h n n 

The prototype is tested and evaluated in ord r to in tig t 

relevant cases and proposing solution for th probl 

was mainly conducted through statistical anal 

and 0.46 respectively. The feedback from u r 
I • 

system was evaluated for its accuracy and on i t n 

evaluation showed that the system produced a 

possible to improve the overall performance of th 

cases and automatic reuse of solutions. 

ili 
Demonstrating success in this area may moti at 

to the management of other chronic dis a 

development of a CBR decision support s t m ul h 

and diabetic patients. 
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6.2. Recommendation 

This research was conduct d £ r an 

applicability of CBR approach t 

the researcher' s belief that th 

experience for further studies in 

management of other health domain . Ho'V 

still pending and hence the research r r mm nd th 

directions based on the study. 

• A wide range of both physical and liD t I 

glucose levels. Life-event data are u 

therapy. Current systems do not allo 

event data impairs the ability to d t 

area, investigating how patients ' liD 

decision making in CBR for health domain pr bl 

l) 

Ii nt 

• This research handled the treatment sid f t P 11 m 

extending the prototype's capability to pr di tan pr 

research challenges and opportunities to impr h Ith ut m . 

• In this research the case characterization and th 

manually from patients' history card with th h Ip 

Investigating the applicability of natur I 

constructing the case-base for the BR appr hi 

• This study investigated a pure ca 

management. Further research an 

approaches like rule-based reasoning ith th 
im 

of the Knowledge-Based system. 
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Appendic 

Appendix I 

Sample interview questions posed t domain p rt . 

1. What is diabetes mellitus CD ? 

2. What is the basic difference betwe n p I 

3. What are symptoms and sign of DM in g n r I 

4. How type II DM is diagnosed? 

5. What are treatments of diabetes and th 

6. What are other co-illness develop d tog ther ith di 

treated? 

7. Are there stages of type II DM? 

J J I. 

8. What are risk factors for type II DM and ho to minimi th m. 

. II J t 

\\ th' an . 

9. What may happen if the patient fai ls to fo 110 th' ph ·· i ian . 

10. What personal profiles' of the pati nt m king th' 

management? 

11. What are the other variables used in typ II DM man m nt . 
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Appendix II 

Some Section of the plain text Ca -B 

: type 2 OM plain text case base 
~(olumns are:caseld Ag e,Sex,prlvou e_ lucose Curr nL lucos ,Dur 
casel ,60,M,310 ,336 6,Lente Insul in 30/20 and HCT 12. Sm dail .h 
case2,56 ,M,444,360 ,S,Lente Insul in 30/20 ,hyp rtension ith curr n BP I a nJ r In h , 
case3,53 ,F,400 ,245 ,6.Lente Insulin SO /25,hypertension ith pr iou BP ISO 100 n urr n 1 0 
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Appendix III 

• Query ~ 
RequeSted parameters 

10 

10 

10 

DIlation 10 

TreMmenl 

I Ok II Callcel 

Case entry window 

as-Description: Desc ri ption 
as-Solution.Treatment: Lente insulin 35/25 
as-Description. Comp lication: no cqmplioation 
as-Description.Pervious_ glucose: 320 
as- Description.Duration: 6 
as-Description.8ex: M 
as-Description.Current _g lucose: 342 
as-Description. Current _medica tion : Lente insulin 30/20 
as-Description .Age : 60 
as-Result: Re sult 

as-Description: Description 
as-Solution.Treatment: lente Insu lin 35/20 and the paitent needs educa on bou dl I ry rCI18 Inl8cl,on I' 

as-Description.Complic ation: Hypertension 
as-Description.Pe rvious_ glucose: 300 
as-Descri ption. Duration: 6 
as-Description.Sex: M 
as-Description. Current _glucose: 336 
as-Description.Curre nt medication: Lente Insulin 30120 
as-Description.Age: 55 -
as-Result: Result 
as-Solution: Solution 

with value:O.3 

as-Description: Description 
as-Solution.Treatment: Lente insulin 30/20 tell about hypoglyclml signs and symptoms II me 

as-Description.Complication: no complication 
as-DescriptionPervious_ glucose: 307 
as-Descr! tion.Duration: 1 

Case retrieval result window. 
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Appendix IV 

User Evaluation Form 

This is an evaluation form to be fi ll d b h alth pr 

applicability of the case-based rea oning t m in t p 
I . 

following criteria. I thank you in ad ance for ou r illin 

Ratings and respective numeric value 

following 

Rating Excellent . Very good 

Numeric value 5 4 

good 

3 

Instruction: Please, tick on the appropriate value for th 

case-based reasoning system. 

In r r I 
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Fitness of the final solution to 

the case at hand. 

I 

Adequacy and Clarity of 

advising 

Speed of the system 

99 
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