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(Software Agent) rll 'WE -:J~ltll'W UJJ~all'W u 'W 1'Yil-:Jt~a f)'Y!it .:)~ 'U~t~lJ'l.J~ ~ il'YI i .fll'W ~w~'l.J 5 ~il'Yii ~JJ 

tr111i'um1 1 '*!.1'15 ff'W~'Yifl'!~tJ'lhV~\91 ilu 1 'il tr111i'u 1 11'u~ m1'11~ ~'lfl'l5'W 1 'W ~ ~uu 1 ~ -:J'WVl'UlJJ-
t::::). d ~ rJ' 

a ~ JJ fl 'YI 1 a 'W n !.1' 
, , " , v 

't1-:Ji11'Yivlii'W'W'Ilu'!!ui1u.U-:JrfleJ'I11aam1lu 5 'U'YI ~-:Ji1 

u'YI~ 1 fi11:U~~'Wll1UJJ:tfl1l:Utrlrlty'IJa-:JiJtyrn l191Q'l11~'ff -:Jrl 'IJau~'IJ\91 'ff:Ul:J~!l'W 

1 r ' " 

u'YI'Yi 2 111:1'nnT~ 'YitJEIQUJJ~.:Jl'W11lv'Yitnv1'1i'tJ.:~ 'l.J~~ntJu~1o uu1¥119lfi'W!l'W 

';)} "' ';)} 1 ~ d ~ cl j)d ... 1 t/,i';j) 
'IJtl-:J~l'W'IJtllq!!JUJJ~fi!J-:J'IJtllqj!J ~~'U'U ~ -:J'W Cll'Ulrltlt!Jfl'YI':itl'W f)'ff ~~'U'U fj!'l5CJ1'151ty fll':iiJ':i~Qfl\91 '15 

l?l1!t'YI'Wlltytyl (Software Agent) !t!J~t'YlfiUflfl15fl'W'I1l'li'tJlq!!J 

u'YI~ 3 1~¢h~ii'W m111lv '111:tnt~u~1v m~u1'W m5~~'Wll'Vlfl1 'W 1 r~vfli:1-:J'Ii'a:uJJ~1tl 
'" 

. " 
'U'YI'Vi 5 !.1'5'iJ~rJ 'l.J1 ~ nau~1V'U'YI'ff5'iJ'UtJ.:J-:Jl'W 1.UCJt!-:Jrlf111:U fi mJ'Vitn\9l~'W . . '" 

~w:tm~tll 1 'l.J'l11:t Qnl91'1 '* f,!'l1!.1'5 1 flU r~~'li'a~'ff'W t~u 'W~ ~-:J~lluu 'W1'Yil-:J iu m1'1'11-:Jl'W 1.Uv~a 1 '11 



3 

., 
tl1J1J~ill'W'llV~ -nu1~viH1v "'.i~'IJ'!JtlUtl'W!VIfl''lhv\91'~iYu i 11~--;wt'Vlf11 'W 1 ~1imT~~vm1 . ~ ~ 

d 3) i'j/"' Version L02 fll'.i~~'Vl~l'IJV'WH'll'O "lf'IJ'.ifll'.i 
~ 

~'W ill'W '1 'W tlT~ i ~1Jl~~tll'.i tl'Wl 'Vlfl'~~U~dhh~ff'Vl Tiflll'nJ11JlffV~ft f1111J n mii 'W V~ftfl'.i .. ~ ~ 

I I I SJ,I 

L5.2 ~1'Wfll'.i'IJ~l11'.i ijhhummYll ~11'.itJ'lf--ml9i~iY'W i 11-Yii 11' mlllt~'hn!utY ~~'W . ~ ~ 

3) ...:::.. ~ Q,.l 31 ~ 0 'jJ d ~~ 
L5 .3 ~l'W!VIfl'W fl l'V'l1Jfl'fW.f11'V'l'lJV~ tll'.itl'Wl 'Vlfl' ~1m 'Vlfl'W flU 'IJU 111~'0~ 'll Vlq!~U'IJ'IJ1J1J~ 

(Dimensional Model) Ulmrim11tml~M,j'tl:lJ~ 1uv~~ t~V Hhh~ 1v'll'u'l.h~nvum11'i~i1'Wt'i1 
~ ~ 

U~~m1tJ1~~fll'i'i~\91'1tt'Vl'Wiltyty1 (Software Agent) i'Wff1'W1.h~tll'W~l'W (User Interface) fiu~1'* 
'j/ "' "'1-' "' 3) d L5.4 ~l'WU'.ifll'.i :lJ 1J'.il!fl'.i1Jtll'.itl'Wl'Vlfl'U'.ifll'.i"!'ll.f11'V'l U~~'.i~UUJ:jl"lftl1"lflty 

~mm~~ll '1 M'nuH'i M'u~m'.i ffmi'u'lf1vl9i~ilu '111 1 unmu~uH'W~l'W~l~~ 19i1vv1~1'1fu 
~ 

.. 
Cl.l 0 Q QQJ 

1.6.1 'IJ'UYI8'Utl11Yil!'U'Utl111~fJ .. 
e!l ClQI d. ..:::1 'j/ 

1.6.1.1 ft'f1111-:j1'\..11'\ltTVUfltl1'lJtl-:j 
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"' 0> 
1.6.1.3 'Ufl':il~'11~Hlf11':i'YifHHN 

1.6.1.4 'YifltHl'U1h~ff'YI~fll'W'Utl ·Hll':iff'Ut'Yifi'~GJf ';m\9lf!ff'U '1 ~':i:i:'YI'h:j:nl'U~fllJt'l 
"" "' 

Ql Q.l3] ttQ.Ie!Q.I 
f1'Uflt'l\I'Utllqjt'l\911JJ!f1tl!CVI\911<Jf1fl (Key Performance Indicators : KPI) 

. 
.et 0 .Q Q.l 

1.6.2 iltllt!'n'nHl\fJ'tlf.l 

1 'j \I'Vii'Jl'Ult'lfltl u \9llt'l -& \lflfl thw m1u ff11i l':i w ff'U ~\I'Yilflll nflml':i • • 

0 "" 1.6.3 HNt!fll'l~l!t!t!-HU 

1.6.3.1 u~um':i~ltii'W'Ilu1~v'1urrnllw~ufffl'l'lh'lnm 

'~YL:.~~f,[~~,(]~1'E1~ffi1~n~: . , ... 
L~J.J\Ilu1;S'u ; 0 days i Wed 28109105 ~ Wed 28/09J1JS · ~~ 

----''·-·------1---·~-----. ·-·----------< 
Afl1.:t;>l1~1SmllLflu'l~u>l -·- , 13 days ~ Wed 28/09105 : Fri 14f1 0105 :~ 
~ ~ ~~i~~ii~lUGl !J n~~;:J;;,~~ifD~il LLi:;~;~;;,;i; :· '35 daysl'M'on'17iioi65 '' Frio2i12i05 i~ 
'VIUI~uu~u~ilnu .. ::uu l ··- 10day~ ! M~nosfi2/0s i .. Fri 16f12!05 ; , 

1 LFl'il::l-i f.l il nl'i'VIUI il i)>] r·-1 O -d~y~TM~~ -19i1 '2165'''- F~i-3oti"2;(i5 ';,: 
·---+--------r--·- . . .........J . . 

. '11U>l1UA'lll-Jfll'l,...Ul>llu1Su . 10 days i Mon 02/01/06 ! Fri 13/01/06 \ 

____ ,_ ·---~~~~~~~-~~ ~-~-fi~~~~~;~ii~~~J:;;~;:J--·· ·• ... 15 day; t· M'~n 16/011061 · F;i·a3102!06 l'! 
••••• • o•Mo~ Oo0'• •• ••-••••••-••••-•00'''''''''''00'''0'0-0'-''• ·-••••••-•••-• - ••-••-•• ••-• •oo-o•oo••••-•-••·- OOOO•o••o•••oo•--•· HO•OH0000-0•-···-• •• -·-oOOOOOO••o•o•••••••••· ••••••OOO•Hl••o•••••·•-• OOH••o•••••••••••••-•-•••••••••••••--•••1 oOooooOoOoOooHooo0°HOoo00°

0 0 

[ ~'ill r.1 il1 LFl'il::l-i LL il::SUtvll'il U>llU ~: ~-~~~J. I\o!o_~ ~6/0~~~-~ , .... Fri 1 0/03/06 · · Hm ..... , .... lU~~~~~~S~ - ............. .. --- -----· --- ... ···' 0 days t Mon 20102/06 ! Mon 20/02/06 ·-~ 
~=+==---'------------

• ~0102 



" 
f1nmr111:wtll'U 1111 ~ '11'1~1 'U'Yl q1:1~m~~ufill'~ 

oC:to d .<:::::). ~ 

tl!r:'lfll'lJtl'Ufl'il (Electronic Hospital) 

. 
..:S Q.l ..::1 3).:::1 

fl' fl1:lll1 r:'l fl f11 J VI t) 1:1 ~ 'j ~ 'lJ 'lJ ~! 'lW 1%1 ty 

ur:'l~l?i1u l'l'Uiltyty1 

! eli{ vJ! 1tl {(u:li'li 1V)( Client/Server) 

0 'j} ~~ 

'U1!'il'Utl'Utl:lqjr:'IU'U'U:IJ\91 (Dimensional Model) 

1tf1 'j 1~1-fur:'l~tltlfll!'U'U 1 um mm~'lJ1J 

'ff1'j 'il'U! 'Ylfl''U~ fll'j ~'Ufll'W'lfJVI?i\91ff'U l 'il 

I oWI'll'U 1l'l\91 'iltJ'lJ 1umm:wur:'l~ 

tH'm.J H u 0'1 'll 
q 

. 
..:::t 0 ~ .Q Q.l 

fll'Yffl 1.2 !!N'Uf11';i\911!'U'U'I1'U1'ilV!!'lJ'lJ1'1'ilJ '11'U 

5 
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<V91 <'! 91 ~91~ dl 91 
1.7.1 'fn'I~'Utllq!fl11 'Hl~1\911U1 'Wll'ff (Data Warehouse : DWH) m.n£JtH !1'U'lltllq!fl 

.... 1 0 Q.l ~ .d .d I ~ I ) ... I Q.., ~ ~ d 
1J5~'il11'U'I1'HH5 £JfHJfWJ£11~'11'U~11 1 'eHIJel! 'J'lf'UU 'U fl~ l\911t1J 'ff9i9H'YJ:IJ (Operational Database System 

: ODS) 1 ~ o'li't~:wfl~ t1 fl~~tn1J l uml'~'li'mJmfuiJ 119l t11J'J ~ 'ff -1rft~t1 Il'umru 'i.! f11519i~ff'U !'il1J~ 1115 -:Jl'U 
'U cu cu q q 

'lltl~N1J~'I115 1 ~om i'l1~fll'J ttlu 'li't~:wfl~mnu 1'11 n1J'J~1J1J-:J1'Ut~tlf11'J1J~'I115 191'1mh~t'lfu 
~ ~ ~ 

1~1J1J'ffU1J'ff'4'U f11'JI9i~ff'U l 'il (Decision Support Systems : DSS) 

c:v c:v clcv 'J) ~~ 9J 
fi11:JJ'ff:JJ'I'l'U'Iifl1J~flfll (Customer-Relationship Management : CRM) tlJ'U\9l'U 

1.7.2 !1'U'li'5lq!fl'J~1J1JHi.d1'ilm'J:JJ1J'J~~11'U (Operational Database System : ODS) 

'11:JJltJ~~ !1'U'li'Blqjfl l ~ff1'11i'1J~~tn1J'li'eJ1q!fl~ 11P1m'il1flfll'J115'11'~~1'U~~~1J'U n'ilm 'J:JJlJ'J ~~11'U 
~ d d., Ql I I 'J) 0 Cl.l d . I o 

'11'Jel'YIHWU9i'i'l'b"W (Transaction) \911eltll-1t'lf'W 'IJD1qjfl 'ill'W 1'Wi'l'W fl-:Jl'U'Yifl~t T~1fltl'U fll'J 'Yil~l'U 

<'! 91 .d.,'l 91 991"" 9 'l ::J1 91 
'1155 'IJ'ell.Jflfll5'iltl~'Yii'lfl 1 HU'J:JJ 'Utl:JJflfll'J:JJl l'lf1J'Jfll'J !'W 1 Hi'l£Jl1Jlfl tlJ'W\9l'W 

~ ~ 

C:V 9) I .:tl 'J) rf 

1.7.3 'lf~'flfl~'Utl:JJfl£15tJ'I1'JeJ~l\911:JJl'J'YI (Data Mart) . ~ 

9ld gJ cl 
'11'U 1'YI 1u m'J'l!'U Vi fl'Ut~1qjfltw~ Nfl~i'l'Ii ~1~'1 ~~1tllwh11i'1J fll'J 1t'fi'J 1~11''11'-el:JJfl ~~'li'tl:JJfl'il1fl 

~ ~ 

"' 91 & ~ 1 91 o .d 11J 91 c:: 11J 91.d 91 ~ ~ 1 91 91 
'i'lfl~'IJeJ:JJfl'il~tlfl~~Uft~lJ'J ~ :JJ1fl Nf!Uf!TU 1Nl:l'YI !~l.Jltfl1J !1'YI~1\9lll.Jl'J'YI 9!~ 'i'IH'ff'J 1~'1JeJ:JJl:l'UeJ~ 

~ '" "' 
91 ~~ 0

91 dl 91 <'! ~1 9191 .d ~1\911:JJ15'YI'U'U eJ1'ilJJ~ fl'hltudi'i'll:lltJ'fll:l~ 01J 1 'U'fHl~'UeJ:JJfl '115551'il'il~t1J'U 'i'IH'ff'J1~'\JeJ:JJl:l'YI '" ~ 

" mm~'ff:JJrlmi'1lfll'J'I11'li'eJ1q!l:l 1111~~1'i.! t'lfu t~~1utl1'J1£J~1'W (Report) tllu~u ~~iru ~-1nciTJ 
'JI I I f 

1 IP1-J1 ~ 1~1m1 'VI u ~fl ~ 191'1'1! 'Wt 'ff~ t1 u 11il ~ 191 ~w 1m-1 ri1u 'll t1 -1 'i'l ~ -1 'li'e1 :JJ l:l:JJ111-:J 1 ~c]f ~iT u 'Vim vm1:JJ 
"' " . . 

il'll51Jt'IJ\9l'IJ5 -1 t 'i1 eJ'!1l.f!D:wfl YiiJD rii 'W ~1'f1'1m1 'VI rit~:w'il~u 'i'I1J ni1YiliD rii u 'i'l ~h.f!D:wr~ u r~::;.U\91!\91'1 o:w 
'U OJ cu <u 

" . . 
1l~li1~utweJ\9ltliJ'ffu e1~ 'il~l11~'ff ~rr'IJ'e)~fll'j 1 ~-11umh~ 1~e1 rh~'VIil ~ . 
'Viflltt'l fl~:JJ~1'W1'WD~rfm 

1.7.4 'J~1J1J~t~rn'lf1ty (Expert System : ES) m.ntt~~ 11J'JUfl'J:JJ'i'ltl:JJVbt\915{~l~ 

1.7.5 191'1U'YI'Utltyty1 (Software 'Vi~el Intelligent Agent) 

9feJvl;tn1~I1'1:JJ15 t1~1tiJ u f11'J'Vi~ t~lJ'J ~:JJ11:1N1:11Jl~5 rh~ l r1 n1J ~l~ 'Vi ~eJ 1 r1 n1J 1115 um:JJ~'W 119) 
I Q 9) d o ~ I ~ 9J 13/ rf <j) ~ 

5 tt1~eJ'ff5 ~~w~~1ttm1m 1\9lt 51 1 ~tt~1t'U'U fll 'J 1Jl~eJ o1~u 'YI'U'U'U m'il'il~\915~ 'lftl~'i'l'i'I11:JJ'J'Vi'Jtl fll'J 
" 



1 ~cl ~ rl ..::S 

1.7.6 'J~UU 'J~'YH.I11Jl&n:Jmf1'Vl'Jti'WfH1' (Electronic Hospital: e-Hospital) lt'Jti'J:;;uu 

" u~ltl'J h 'l'VH.Il1Jl);1 trl'W'J~uuu~'HlHlmhwfu h 'l'WV11Jl);1~ --:wf1t~:w.W--:u~?nJ{l1-:J m'J,YIPltfiu.UmJ);1 

1.7.7 'J~UU&1'l'Jff'W!'Vlfl'U~fll':i~'Um'W (Healthcare Information System: HIS) 

lt:IJlVU'l 'J:;;uuffl'J ff'W!'Vlfl' ~t~t~nuuum1 li'mmHl'J t~.:Ji'uu~ tll'J'Vl1-:Jf11m 'W'Vlu~limum'W 
q 

'J1\Pl!~1 onl?l't~.:J iumJ'v 11P1Vfl'Jti1Jf1);1:1J.:Jl'W~l'Wf1111li'u5m'JNihmrlum1n l'lit~~l'lti~ 
"' q " 

" 
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'J:;;uun'lf'J:;;tvvu 1:;;uu~ibvu t1 n 'J:;;uu~ihv 1 u 'J:;;uuli't~.:JtJau~m'J 'J:;;uui' .:JfY1'Vlv1 trlul?l'u . . 
dl ~ I dl 

C}f'J!lJ'U 'ffTW'H'U 'I 'Uti~ e-Hospital 

1.7.8 1'11;1\Pl (Key Performance Indicator: KPI) lt:IJlVO'l !fl~eJ'liieJ1'Wrn'J'I.i'l1Jelf10'1 
. " 

m'Ju n );11191 o tJ 'J:;; -cr '~ r11 u u\9i);1~ ~ l'W 'U eJ 'leJ'I r1 m 191 1eJ Vl'l 1 'lfu .n 1v 1191' 11'1 o tJ 'J:;; ff 'lrlt u m1 1 Vi :w ~u 
• • q 

'JlVl~'Utl'leJ'Irlm lJ:W:WeJ'l~l'Wtll'J ~~ui'11;11P1 ~~~n1 ·nv ~~~~~:w~urnvunuil~r-hum 1rlul?l'u 

" 1uu'Vlut~nci110'l f111:1Jtrlum mlmhfi'tu'UeJ'llltu'Hl 119lo1J'J:;;ff.:Jrl ff:IJ:IJ~\ll'W u tl q q ~ 

'UeJU!'U\9l'Ut~'lm'J1,Yv l11:;; 1v'lfu~m1P1 --ho:;;1~i'u 1~~hi1um1 &1'mu~ f11~1n1P1f11l:w 

w:·.J'W m'J~lrwu '11u1,Y v 1 IPl v 1 uu'Vll9it~! tJu:;;1rlu m1 ncino.:J'J1V);1 :;;!evl'lwnffl'J .:Jlu1,Yv~~~v1.Ut~'l 



' .::1 

1J'tl't1 2 

' ' t:::i~QJ .::1 q ~ 

1 fi mn '1 .:JTtn ~tl ·m mn '\J fi -3 

" ' " u'Vlihh~ntJu¢1-:w 2 ri1u ~tJ ri1u~ 1 rtlum1ffmnwm:w 'Vlfl'hl~ uu1fi~.Wu~p'W 
~ <V ~ 1 ~ d 0 ~ ~.d. Q.l ~ 1 d 

fnl:IJ'jflfi~'Utl:IJfl 1~1JU H'l"'V11JlmHfltl'Vlnl'Uflfl' 1~1J1J~H'lWl'li1UJUfl~~lU'Vl'UuUJUJ1 b'\'J'U'Vl 2 
'U <u <u u tl u 

" "" ~ j.l 
2.1 U'U1fi i'I 'Yt'U~l'U'\Jel'l~ll'U'\Jel~tl (Basic Concepts of Database) 

' " 
2.1.1 'iTl'W'il'tJ:JJII [2] ~tl hn ~bfh~bflHl'Ul'Vlff (Information) ~'l.h~fltJU¢1ltlltJ'UVi~ .. <u 

.J " y y 

(Entity) '11mv"}l'il 9f~U11~1muVI~ mrilil'il~l'i'v~iiflll:JJ'illJ~u!i'nu 1~mtJuYi~ tmvu&bl'Jjm,~tl'u 
' ' y 

tll'Wfll'Ul:JJ B'ui¢Jm) 'I.Jflfii~ mnu~ Ufi~~~'UV~ 1u~lu'il'v~ftmuYi~ '11:1J1EJ~~ ~111~'1l'tJ~fl 
'i" GJ ~ • I llJ. I~ """" o' ~ o' ~ "' o' (Table) ~~tlflltl t'U~111~'Utl:IJII'il~u1~fltl1J ~u~ltl Utl'Yl11Jll'l (Attribute) nfll'l (Field) '111tlfltlfi:IJ'W 

<u 

Q ~ .c:9 QQ tl .c:!:f 1 gJ .d ,J 
(Column) UII~XJ!'l"'fl (Tuple) '111V!!tn (Row) 9f~!!V'Yl1Ul~ fltl '11'Ult'J'Utl~'UV~fi'YIU1~ fl tJU'U'W 

,.--, ---·-- - - - - ··-·''-------------·· - --·~-. 

.... 
Hn Cid Nan1e Surnatne Address 

~ 4592 349 03 ffl.l'l!l11 fr)~ n~ ~nn-1<1 J 
4593 34904 fflliUO f n1.11iJ !f\"1 :; :; _til \1 :J ~ J 

"" _i 

,,~ \ ,,.,1.,.,.,.(Recoa·d) 

w111iol(Ent i ty) tl~u<·llHl--ru!J•1 (Table) 



9 

'j) ~ ... 1 0 Q,.l' 

2.1.2 !1'W'Iltll,jm~U'lN1'Wfl'ilf1':i'HJu'J~'il1TU (Operational Database System: ODS) 
~ 91 G) 'j} 0 Q.J Q.l d 91 dl.l] 91 ~ Q.l~ & ~ ~ 0 Q.l 

[ 4] l'i:IJltlm i1'W 'lltll,j&l ! 'lril'll'I'JU 'il~tflU'Iltll,j&l'YI !~:1Jl'il1flfll'JU.L)U191~1'W91~!1J'Wfl'ilf1':i 'J :IJU'J ~ 'il11'W 

'li't~:IJ&ltn~m':i ttl~ CJ'WUU&l~~~1j'W 'li't~:IJ&l t 11lit~cltbl:I.Jtl tW~t1j'W'Ii't~:IJ&l~iim'Jtli' mh ~l1u'li't~:IJ&lt~:IJ 
q, <u cu qJ q 'U 

~~vh tM''Ii'e~l,J&l tue~~\9l~m~u H!limu l'l~Ju i1'W'Ii't~l,J&ltl'J~tfl'Yici'~~ !li~1t1jul'l'e~~mrrvlfu~ 
.U~t~U11 ~ eJU'J H'li'mJ&l'll'Wl~ twill 1~vtln~m1'1 ll11911'J l~'li't~:I.Jm~uu~1'WO 'ilm'J:IJU':i dT)'U 

q 'U u <u 

d Q.l nJ r/Q.J d. I ~ <'!:) Q..l Q.l if 'j) ~ Q.l QJ fl 

:I.Jfi11:1Jb1':1J'Vl'W 1l fl'W 'il~~fH ':i tlfld1 ~ 1'W'Iltll,j&l!'lf~ b1':1J'Vl'W1l ~ 1'W 'lltll,j&l!'lf~ bl:IJ'Vl'W 1l (Relational Database) 

di dl 'J} ,J "'·' 'J} 'JI d I "' "" [5] 91 ~l'i :IJltltl~ 'ij 1'W 'IJ tl:IJ &111 uu 11 'W ~'Yiu ':i ~ fl'tl u ~ 'JCJ\9111 1~ 'IJ el:IJ &1 'YI !Wfl\911~l'ilfltl tlfl'il1 flfl'W!lJ'U 
~ ~ ~ 

l'i&l1CJ17j U~:IJ U~&l~U~:I.Jmri1J'Wiim1:1Jff:IJ~'W.fit~tl:IJ 1CJ.:Jtl'Wfll'J!~tlfll'l1'1i'e!lql&l L 'UU~:IJ'tYrl.:J'il~ 1CJ.:J 

l1f. I -~ ,; l1f 'JI I I d -~ 'JI d ~ "" 'JI d -~ 'JI ,J ~ ,; 'JI 
! ul'i1!!1"1:1Jtl'W !~ 1'1 1elt11.:!! 'lf'W :IJU'Y'I:IJ'\Jel:IJ&l'YI!flU bl'W I'll !W~elfHI'Y'I:IJ'\Jel:IJ&ll'i'U~tflU':i 1CJ'lftl&lflfll 

~ ~ ~ 

"'! 'JI .~ 'JI q I 'JI "'! 'J} d 'J} I -~ q 'J} "' "' o' "' ,; l1f 'JI 
l'IHlb1'':i1~U'Y'I:IJ'\Jtl:IJ&l !l'i:IJU&l 11&1 'tlfH'Q'Vl1~'\Jtl:IJ&l'YI\9l tl~fll':i 'il1fH!\9l&l~U'Y'I:IJ ! l'i:IJ1b1':1J'Vl'U 1lfl'W !Vltl'il~ !~ 

~ ~ 

I 3J 'j} 9/ , 

~i1&lflfl1fi'W 1 ~ ff' ~ifmi'11~ t1j'W ~ 1'W1'Wt'Yh t ~ l1~iJ ~unum1 t~t~mtuu':i ~uu 1 M'u~:I.Jm ri TU u 
~ ~ 

d.rl Q.l & a.~ a'~~ a.J ~ ~ 
2.1.2.1 rltll'i&lfl (Primary key) [5] l'i:IJltltl~ Utl'YI'JU1\9ll'i':iel'Y'I&l~'YifJflWtlfH'Vltl 

1 '*Utlflfi11:1JU\9lfl~1~ 'IJ 0~!1~ &1~\'IO~:I.Jl.Ji 'W\911'Jl~'li't!:IJ&l U&l~l')'tl~ t:JiJfi111j'Wflli1~(Null) u~1 'U 
~ 

\911'J1-:JoUtJ:IJ&l 'il~ii~vl'i~fl !~~~CJ~ 1 l911rvhtTu 1~v~6m1nm'iltfl~'il1fl!~CJ.:Jtttl\9l'YI~U1~t~rnl'i~e:J 
~ 

.o::::::t...::::. tl Q.l cll.rJ 'j) 

l'i&llCJUtl\91'YI'JU1\9l'J1:1Jfl'Wfl !~ 

2.1.2.2 fiv'We:Jfl (Foreign key) [5] l'i:IJlCJG~ ueJ'YI~ih~11~tJVJ&l~Pl'~'l'*t~ti:IJ~tl 
I t I 'J) 

nu\911) 1~'1i'o:1J &1 ~u t.W t~u n~ ~~'~ 11:1J ff':IJ~ u £ 'j ~ M i1~ m 'j 1 ~'~~ t~:IJ&l 1 ~ v-ti fi 6u t~nn1m 1 tJiifi19hn'U 
~ ~ 

l'i~tl!1j'Wfi1i1~ L ~ u~lJ1 t:JI1j'Wfi1i1~'il~!1j'W fi1~1 '*~jf! tJ~fiVl'l~fl'IJ'tl~\911'J1~'1i'e!lql&l~iJfl 11:1Jff:IJ~'W .fi 
IQ.I 4 .<:r. Q.IQ.fr/ di Q.IQ.Ir/ 

'J~l'i11-:J fl'W 91~b1'1:1Jl'J tlel'li Ultlfl 111J11 :IJlti'IJ fl~ fld1:1J bl:IJ'Vl 'U 1l (Relation) l'i :IJltltl ~ fi111Jb1':1J'Vl'W 1i 

'J~Mi1~1t~'Wili 1911BV1~1'lf'W fi11:1Jff:IJ~'W £ 'J~11 i1~UH'W n1'lf1~H'l~tll'ill'J V\911:1Jfl1Vl~ 1 11j'Ui1'fl'l:ltu~ 
uH'Wfl1'lf1~tll'il1'J 6J 'W ff' .:Jn~mj bl1'Wfi11:1Jff:IJ~'U .fi"J~1111~tll'il1'J vu&l~UH'W n1'lf1~!1j'W 'l 'W i1mJw~ 

~ 

I 'J) I 'J) 'j} 'J) 

ell'il1'J 6-tivh~1 'W tJ VtlUUY-l'W n1'lfTU 'W '1 91 ~1'1 11:1J ff:IJ~'W £) ~l'i i1~ !fl'W il~ l1 ~ b1'tl~lJ I 1j 'U fi11:1Jff:IJ~'W £ 
~ 

"" IIJ.I I "'Gt "' "' "' & I I 'il1flWif\.Jn1'lf1 t u b_lVl'ill'J m lJlJ fll1:1Jb1':1J'YllJ1JUUUl1lJ~\91Vfl~:IJ (One-to-Many) 



IO 

flri11fl-e/l'WUH'Wfll'lf1 I UH'Wfl1l~iJtn1!1'HJTI~tl~e:J~t~mflfll1 I fi'W 1'W'Yll~fl~1Jtl'Wfi11:1Jff:IJ~'Wll .. 
111fltn 111'i 6'111 ~UH'W fll'lf1~~ 'W ~ fl£1 U!~ u 1J 1J 'Vi it ~~e:Jfl~:IJ (Many-to-One) 

-::~ ,_r .. 7 r •-::-_1 , ·o , -::; ii 

" C).~ 3) ~ 1 'j/9) oq'j) 3JGJ& 
111flt! 'W 'Jfi~'W'W ii1'W '\Je:J~'\I 1'W '\Je:J:IJ'i:l~~flm1'\J1~1'l'W 1l~'Yl1 t 'Vi ft'lll11tl!'\J1 ! 1ltHfi11:1Jl'illltJ .. .. .. 

1 fiHbl~1~'\JeJ~'\l1'WoUV:IJ'i:l iil'WoUV:IJ'i:l'i~1J1J~1'Wfl1lfl'i'i :u11'i ~~1l'W '\l1'WoUeJ:IJ'i:l!~~bl:IJ~'W1l !W~~:IJl 
<d 'U cl,9 'U <J.9 cu 

91 d Q..l d 9 3) .dJ ?I 'j)~ 0 Q.l 0 9} d Q.f 

'\JV~'\Je:J:U'i:l'Yltlfl1lmfl1J t 'W 'il1'W '\Je:J:Un 9f~1l~tu'Wm1m'W'W 'il1'W bllfltu 'l 'W fl1'i'Yllfi11W"tl111ltfltJ1fl1J cu cu <J.9 cu cu ~ u 

" q .c::t. ~ Q.l 'll 

2.2 'Ur.Jlllll'tJ~HlrJflWVfl-t!1'U'Ua.:jfltJ.:j'Ua\J't1 (Definition ofData Warehouse: DWH) 

" 
fll'i 'l r1 UCJ1:UUn~H'W 1il~Viu 'il1'W ~ Ne:Jnmmm~ 'l Mfl1~1n~fi11:U 1 1mj1~Mmnl'imtJ .. .. 

'J) .,; o' 'J} I 

Database System : ODS) Un~~1'W'\Jfl~ne:J'W.flltJ'We:Jfle:J'Iflm (External Database) !'\Jl'i;!'l!'~ 

fl~~oUe:J:Un~eJCJ~{~ CJfll1~1¢11m{'Yl (Data Mart) !~fl'l11fl1'ifl~!WfloUe:J:Un~ tli¢1 e:J'Ifll'i e:Je:Jfl L 11 ne:J'W ~ .. "' 

"' I I I 

l'l'Je:JtJ1~!'lf'W 'j~1J1J'lf'JtJ-

n'U1Jbl'4'WI'l~-ffu111 (Decision Support Systems : DSS) m~1J1'Wfl1'i:U'~m'ibl~l~fi11:Uff:U~'Wllrl1J 
'lJ ?f 'J} dl "'> lfJ 'J} I 

~flfll (Customer Relationship Management : CRM) !1J'WI'l'W 9f~ CRM bll:IJ1'itle:J'Ii1J1CJ t~11 [7] 

t ~u n 'i ~1J1'W m'i .U ~ m 'i bl~ 1~ fl11:U bl':u~u £ 01Jn nfl1l1 N1'Wt~CJ1n1J ri1u M U' 1'\J v~ ~hw m1u t~tJ'JoUe:J~ . .. 
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l'l~~'li'en.J~ [9] '11:JJ1tl~~ '11~flflTm5t:J1~flT:i':i11J':i11JffTHY'U!'Ylfl' t~t:Jmnh~lJ1m·m . ., . 
':i ltlfll':i 'li'mqJ~ 'Vitnfl ~'U 1 'Uu\Vi ~~ i'W u\Vi~~ffltl~l'U :JJl':i 1lJ! 'li' 1ttJ'U '11 '111m~ tl1tl'U ! .Wvffir Uff'4 'U 

Kimball [1 0] t:J~1J1t1i1 l'l~~'li't:JlJ~ttJ'Ut!'l1ri~'li'mJ~'Utl~tl~flm 1P1'1t11~fll':i':i11Jtl'W'Utl~ 
<u <u 

'J) ,d,. <!! <!! 'J) "' 'I 'J) "' 'J) Ill 'J)'J) "' 
'IJ tllJ~'YllJI'I1llJ!'I1lJ tl'U '11 'j tlfftlf\1'1 ~f)~f)'U t 'U f\1\Pll:JJl':i 'Yl!'Ul !1f\1tlfl'U 

<u 

Harjinder !W~ Rao [4] v~mrrh m)~.u'mqJ~ttlum~U1'Ufll'J~Vh111tnflm'J'J1lJ 
., ., 

.u't:JlJ~~lmmri~.u't:JlJ~t~tnn'U'I15 tl!t\Plfll'il~n'U 'V]~ij 'J 1lJG~'Ii'tJlJ~ 1 'U t:J~\91 (Historical Data) 
<u <u <u 

u~~'li't!lJ~'illflfllti'Utlfl (External Data) t~m.h 1 'llrim ~U1'U fll'J1tml~lhlti~l'U criruff'W'U 
<u <u q 

fl1 'J 191 f) ff'U i'il 

Barquini [ 4] 1 11'f11~1tlfli'I111Jil l'l~~'li'mJ~!tJ'U!'Yll'ltJI'I 1 'U fll':i ff~fflJU~~'n1J'nlJ 
., . . 

'li't!lJ~ ~n~~ir~tU'U!'Vll'lt 'U 1 ~ ri-vii ~un1Jtu'111rl111i'u m ~'li't!ll~'Vi'il~~t!~t'li'l~~'li't!lJ~ 1 'Wtmri~'li't!lJ~ 
qJ u cu q,l qj cu 

~m~~~m~'illtln'Ut:J~Mmt~ "1 ~ 111crlm"Jm'li'l~.:J.u't:J~~ 1tli'U~t~cnn'W 
" 'illflUtlllJU~~U'U 1A~WWn'U\91~nri11.u'l~~'U Inmon [8] 11P1'1 11'f11~1tl~1'11llJI'I~~'Ii't:JlJ~ 

~ <u 

!~lJ!~lJ ~tl !~U'J1U'J11Jff~i:YlJ'Ii'tJ~~~ t tlfu 'illfl.u't:J~~fll':illl~l'U fl 'ilm 'J lJ'tl'J~ ~ll'U (Operational 
q 91 ~ ~a QJ d a , Cl.l d 9J a ... 1 o Q.l 

Data) t 'U111'U'UtllJ~CJ1~Tiifll'J 'ilfl!fl1J 'il~tlfl!'J tlfl11 fll':i 'il~!fl1J'UtllJ~fl1lm 'J lJu':i ~ 'il11'W (Operational 
~ cu q,J 'U 

I 9) .:::! d Q/'9) d d I 

Data Store) t.Wt:JffiJ1Jff'4'U m ~1J1'U fll':i 19lf!ff'U 11'1 t flti'Utl~'O'Yltjfl!fl1J 1 'UI'I~~'Utl~'O'U 'il~tJfl!':i tlfl11 

.fialJtlfl-ilfl~ nnl~~'iir)11 

(Opero tion.ll data or PrimitiYe) 
.-------,1 '· .... ' ( il1m·llrntn'> : - ~ ~ ~-'"""'?\ :~r/ L___.......,-_ ___j •• /' 

!1li'Utl1J!l1 ~ utn 11-!fl'ilflnm.h:: 'il nl! ~~ 

(Operational Database System : ODS) Q 0 

flll~oU!l\jtl (Data \Vurehouse: DvV) !oa.•qoJ 
c ..... 

'U6lJtlll1tlfl l ~i'.Hfl':i l ::: l'i (Anulytk•ll) l'i':iil 
:;1 4 .... 
'Uil1J 1Hl'l ilfl n'U,l'i n (l\Lmage.-ial) 
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"' & • I 91 91 .d ~I "' "" ~I 91 1 V~Wl CJ!'.:JlJ-:i~f1tl1J~1ti'UtllJfi'Vl!lJ'W1lCH'l~WtJ~ (Detail) 'Yi1e:J !lJ'UY-!];'111lJ'UtllH'l (Summarized) ~tl 
"' "' 

- !~1J'Ii't!lq!flf1l1'l·h:n'Ufl1lf111lJi11~~TJ'W (day-to

day) 

(Reaci/W rite) 

9).<19) ~ & "' 
- !'Ulfl.:J'Utllq!flflH!:'l~'Yi'W.:J1~!1JtJ'W (Record) 

- ilfui11-:J(Update) ¢11ui~ m-:~i11~lJ1!:'1Hr:'l 

Vti'Wtr:'l11'Vl1l'WUclffl~'W (Online Transaction 

Processsing System : OLTP) 

- tltlf1!!1J1J 1m.:J1;1'~l.:J~h'Yif1Jm1ilfui11-:J'Ii'VlJ!:'l . "' 

(Generate data) 

q91 "' 9) d 
- ~ ']j'.:] l'W f)1J 'Ul'W 'U e:JlJ" 'U 'W l~!" f) .. "' 

(Transaction) 

d 9) i "' - !f11J'UtllJ!:'l 'Wtl~\91 (Historical data) 
"' 

!CJ!'I'I(Set of Record) 
ClJ 9J 0 d ~ 

- i11mh.:J'UtllJ!:'l1ll'W1'Wmm1J'WflHml1 . "' 

(Periodic) 

.d Q..l 'j} 

'Vl9!'1JCJ!'e:J'W (complex queries) 

- m~1J1'Wf1l1r1l.:Jl'Wt~m;h 'l,rtn~fill'lti1J 

(Generate answers) 

'f9l "' 9) 9 • 
- ~'lf.:Jl'Wf11J'Ul'W'Ue:JlJ!:'l'U'Wl~ ~ 'Yitu 

.. "' u 

9) 9) .,..Jd. 
- m-:~1'lf.:Jl'W'Ue:JlJ!:'l!f1~'U'W!D'W'lf1-:Jnm 

"' 
9)"' :9) 9) d'J) 

- 'U tllJ r:'llJfl 1llJCJ!'lCJ!'tl'W! 1"111~ \91 ti.:J !f)1J 'U tllJ!:'l 
"' "' 

~l'i'e:J.:Jfll-:Ji'* (Analytical) 



' · 

13 

.. 
' -· ~ <v v 2.3 'tf1U'U~~fl6ti'V'IU~pU'U6~flll~'U6'Jq!ll {Basic Elements of Data Warehouse) 

" . " 
Kimball [10] eJ~1J1tJ~·Hl1'W'th~neJ11~'W~l'W'UeJ~fi5~.Um.m nff~~'l'WI'll~l~Vl 2.21l'~ij .. "' 

I 'J) 

U'IH'l ~ 'IJ eJ lq!" 

(Data Sources) 

(Staging Area) 

f11 ~ 'j 1:JJ .,j' eJ lq!" t ~ eJ ,)' ~ ~ 'tJ t t 1111 

'li'eJ:JJ" 't ,rtll'W 'j 'I.Jn1111t~v1n'W .. " 
(Integration) 

(Staging area) 

'J) ,{ 

~ll'll:J.Jl'j'VJ (Data Mart) 

(Operational Data Storage) 

0 ... 

fl16titJUJ 

.UeJ~"~ 1~m'illnm~'IJ''W Yin 

fl'ilmnJ'I.J~~~TJ'W 

.Yh'li'mJ" 't,rff~m~ (Clear Out) 
" " Q,.l ' , 0 Cj) 

\911tltl1Wlf'W "~fi11:JJ"lfl"lfel'W 

'I.Ji\n'I.Ju1111 (u'I.Jm.Ut~:JJ") 
"' " 

Q.l'j) I 0 3/.d 
~~fi"~'Uel:JJ"tleltl'Vll~'Wl'Vl . .. 

~ ~ Q.,t ' 

!ff:JJel'W ~ 'W ~ f1l'j \91 ~tel 1111 ~ ff1'W 

'Uel~fl5~'1i'eJ:JJ"lJ11N H .Yh 'l,r 
" " d <!! 'J) c:$ I 

:JJ'IJ eJ11t 'll I'lL 'W eJ~ l'UeJ:JJm" nn11 
" 
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Vtrn~n 2.2 ci1tnh~nvtJi1'W1!1'W'UV.:Jf1~.:J'1i'm.,rr;J cl'iv) 

0 "' fll01i'UlfJ 

0 ""G]'li31GJ'll '}/& 
(Presentation Server) bYTI1':i1J r11rj !'l1bl1lll':itH'IJ1ti.:J 

(Dimension Model) 
(Data Warehouse) 

Relational Online 

Analytical Process 

(ROLAP) 

Multidimensional 

Online Analytical 

Process (MOLAP) 

'll 
bl':i1.:J':ilti.:J1'W!n'l~bl'EJ'Utll'JJ 

'1i''Elll"i#l 
"' 
:JJ:JJ:JJIJ.:J'1i'm,m~tfl'WiJ~ . "' 

v 
I d L::i QJ QQ 3) 6/ 

n m1f!V:JJ 'VI.:J:JJ~V~111'W '11 'W 1(" n) 

'll 31 'll ~ -1 
1ll'Wf111.:J H"~1ll'W~.:J!'IJ'W~U 

"' "f11Jl'fl'f1t:IJ\Vl':i(Cubes) 
"' 

0 9) t::::I.QJQJrl 

t! 'IJ 'IJ ~ 1" 'EJ .:j 'IJ 'EJ l.J"! "15 .:j bl:IJ Y'l 'W 1i 

(Entity-Relationship Model) 

d • • 

':i ltl"~w v11 tm~ bl1'W m':i ':i 1llf11 

'1i'v:JJ" 111'W':iiJH1J'IJ1!1'W'1i'mm cu cu dS cu 

d. I 1 d 
':i1tl"~tvv1!um: bl1'W':i1llmtn1J 

111 'WU1J1J~l"IJ.:J'1i'Bll"mnv 
"' 

iJ~ (Multidimensional Model) 



. " 
~rnrn 2.2 riTw1.h~ne~1rvh-.~~llJ'Ut~'lfl~~.ue~lq!fl c~e~) 

(Data Warehouse) 

(Dimension Construction) 

.,j <01 ""i !Iii "" "' !fl':iV~:JJV'Yl 'lf 'Uf11':i'J!fl':il~'l1 

'lit~:JJfll'Ufl~'l'liV:JJfl .. .. 
(Data Analysis Tools and 

Applications!U sers 

Exploration of Information) 

(Metadata) 

m':i'lh~:JJ'Jflr:-~m~~~hm1~ll 

eHJ'Ulfl'lJ 

Online Analytical Process 

<01 
(OLAP) 'Yi':iV Cubes 

(Business process) 

(Application for end user) 

15 

0 ~ ~ 'J) 

mmn.J1V 'H'HJ'UeJ:JJfl 
"' 

d d 'J) 

'Y11JeJf))ltlfi~Wti\Pl'UeJ~'UeJ:JJfl 
"' 

(data about data) iJ~mJW~ 

'J) q cv 'J) d , 

'Uellqjfl ~'Uflfi~'Uellqjfl 'Y11l~'lf'Jtl 

'l !li!liq !II "" o'!l) m f:;! ~ 'lfbll:JJl':i t\'J!m 1~11 'UVlq!fl 

l'WlJ~IPh'l"l (Multidimensional 
. " ll'l 31' ~ & 

Data Analysis) !\Pl~ltltl'l'U'U 

~ rl ~ 0 'J) 

~ ':if11l'Uel'l V'lflm !'Vi V'U 1'\JV~fl 

~m '*~eJ'lm':i !'li'1riflft''l'li't~:JJfl .. .. .. 

Tuk
Rectangle

Tuk
Rectangle

Tuk
Rectangle



dt <!I dq 91'1 "" "' 
~'fllfl~lW'Vl t'lf t'Uf11l1~ml~'YI 

.,) m.w '1 'U fl ~ ~ .,) m.H'I .., .., 

(Data Analysis Tools and 

Applications/Users 

Exploration oflnformation) 

d.CVQ/3/ 

(Data Access Control Tool for U1J1Jfffl1JtlllJ'Vlff~1J9f1J9HJ'U 

End-Users) Ll'ltJrJl'U'Vll~ hlmm:JJ 

bh~~l-u~~rn~iliffllJlltl ... ... . "' 9/ 0 IV & 

ffj 1~m ff ~u 1J1J fffl1Jtl1ll'U'U 

dt "' 'I ,., ,., lit 91 
~VW~lfJf1 t'lf'Uflllrt tl'llfl~ .., . 

~ ~ 0 Q..l 

!fl j fl~llflffl'Yil1J fffl1Jtllll 

.,) fllJ" u 1J 1J ..1 'U .yj ..1 'U tl'l ... 

(Tools for Ad-Hoc Queries) 

16 

<v 91 I 

9f1J 9ffl'U fltll~ lJlf)U ~~ ffllJlj tl 

'tJf1J~'tJ~tJ'Uj'tJU1J1J jltJ~l'U ... 

(Modeling Applications) l'i1mh~~'Ji'U 

(Forecast Models) 

U1J1J~1Cifl~'V'Itj~fnjlJ 

(Behavior Model) !~'UIOi''U 
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" 
d1'W 11 ':i ~fleJ'U~'W il" l'W 'll e~~f! i:l' ~.u'm.J &l~~mi n'li'1~~'W l"''l.r;hd1'W 11 ':i ~ ne~'U~UI'l n~h~ .. " 

.QQ 91 • • • ~~ 91 ~ & ~.::::.. 31 
:l.JI'l~l'WtJ11 (First DimensiOnal) :J.J~~l'IJVJ'Ul'H"itlflf1 (Second Dimensie>nal) !!fl ~ ~!\01 ~111~ '1;,>1 (Third-

Dimensional) 1~m!l'i&l~~~'il~li'li'e~lq!&l~lif111:J.J~:J.J~'W£n'U~fl~~l1~~'11~m1mv"l ~~ ~~ll1li11mv 

~~~'il~tlfl!~fJfl';h U'U'U~l&le!~.u'e~:J.J&ll'!mvfi~ (Multidimensional Model) u\Vit'W':i~'U'U~l'Wfl'ilfl':i':i:l.J 
" " 

.I o "' y 'I .I o y "" "' "' <I 
U':i~'il11'W 'il~:l.Jel~'Uel:l.J&l ! 'W 'j UU'U'U'ill&lel~'Uel:l.J&l!'lf.:j'ff:J.Jl"''W 1i 

" " "' 

0 v . ~~~ 

2.4 !l'U'l.Hll~ti~'Utl'J.J~!!'U'U'lJ'lJVI (Dimensional Model) 

U'U'U~l&leJ.:j.u'eJ:I.J&lU'U'Uli~~ (Dimensional Model) tii'W~el!~ Vfl 'lJCJ.:j!'VJfllJ flt 'W fll':ivtl 't r1' 

f1 ~~.,r e!:l.J&l~l Vl'ie!fll':i y'j lfl 11:U !.,rlt 'il 1 ~ Vfll':i :l.J CJ.:j.fll'Y'l'Uel~ f1 ~~.u' el:l.J &1! iJ'W &1 fl'U lfl'fl!:l.J\91 ':i (Cubes) 
"' " "' 

.£!! + 9) I I .:::1 I rl .d.d. .Q.Q 

l'!':iel&lfl!l'll (Cubes) U'Vl'W'UCJ:Um!l'l&l~fll !':i(Jfl11 !CJf&lff (Cell) 'Vl:U 3, 4, 5 :J.JI'l 
" " 

' " ' 
Vi1 't r1'fflm':i t~~l'l'W 1m':i l'I:J.J'W l'l~e~tt~~&lnmfl'nYilii:imJtu~m:Wv'W &lmAlu i~ u'W~ vfflm':it~~fl . "' " 

I I 'j} ' 
~ ~ d QJ ~ t.l 1 !J/ 

!fntl'l:Uel'Vltllfl'tll"''W!l'W'UCJ.:j.fll'l:Jlffei1Jtll:l.J!'lf.:j m'lff':il'l (Structured Query Language: SQL) 

t!tt'J!!@'_$_~-·~=:n"'~--- ·-- ---- - ·---- ----------- --- --~- --~-------~ ---· -- --- --~~ 
&~ -~~.am ' '___,~ i!Z" ""'!!1- ./)- • ~-:::; a_!: ::r·;; ~i 

.3e l,;ct From reai~ wher0 pr.J'.' ir;ce ~ ~ ~ ' , :·-~ amp~Jr t 49J .::;·, 

~~ 
j 
~~ if . . .. . - . ... '" • 

J- ' m lilliE 

1~-~ G<:·U·~l- , .. .,.. 
·~·.,·~ --- oe<HJ:IJ -,~.,.,..,~q~~, .... , 

"3 > 0(:\~)"":7 ·•~ ... ~."""' 

; <i · oc.,aUC!I"-~ . ..-_. 

~~=:~:::E~:~
![~-:: ~:~; :~:;~:;;:,.~. 
i :; UCUCOCI~~·-'· '"n 

~*- =:~~ :::.~7.:.1:' llSJ.-. 

;! 1. ~ - ~Ji iOl. l!n .... O':.&.. -..... 
ot t~ · cw:·$(•1C"' 'I-. • -a-~.,.. 

~~' Q" :v 
~ ltll'H'I .IIUI HJtltJil Ul!tl'i lA~ 'li'J~ 1'1 

(Structured Query Language,SQL) ~ i 
'. . -'"•· . '· ·- -,;:. ~:_;"·· ·-- - ~:. . '" ~- . ; .,-.... ·. ) i 

~AM..:.,..,., !!'<><> 1YR11"/.~ UI"I'Ut:; r.="-"' · II'D-n!r',\'!' . ·'fliv. !!«'::-- : 
' " . 

" ' .. 
' .. 
' " 1 a 

' 

~f>:l) ~ !>:H:JJ U•~·t:•·~l C~•OO:C-::..COC'> J~..O-\·C ~- 1.~ -~·:(..J:OC.Oe:l n.,:.S.- l :-

4-!'":. ~90~..-6 ttlf3-(l'f - O: oo:~:e-::;.cro zro~-01-t~ ~ : m:ro.o-:-.o \:S.t-9·1~ 

.,~; 'fSIInVi ~ ~~~~Vl OO:~:;i:O:C·.(lOQ ;o OO'f ·tn-11 ~C:OO:(!(;.~ l!i"l'·!:.i· 

4:1-:;·J 4<;!C>l.VI l'l'f' l -<'~· 1') 00::1:;:00.<"--N ~::lO~·\ll·l 'l ~: uih<OG,IX--"} 11'1"1·'1.1· 

~::'J <19-<iJ!ll 11'-l!t:- f:'!- - :)4 ne : OO:«< .c-ro =<00<1-"'l ·H th:OO: OO.(';~ u nc-- t ;- 

'lt,l ~9-a'J!l' l.OOl ·Ce-~5 OC:o:l:~-CCO :1\IO~·'U-i) ..X:.:OO:O<: .(;Q!J IIJ~-~~

i!>'JJ 4'.JO)!J~ 1iPl • C'I - ::! (IC1:00:l.~.l.'OCI :'~ .. · tU U ( I(::W:OO.O"...ltl H>;,J .. :;

~1>:!.) -\!"'):l1 l!M5•C7 • 0: OO:•J?:o<;,ca'> lf/o)-\·0'~-t~ C-o::·:<~:OO.ootl Jl)~·l;i · 

-+1'~:; 4~~n~ LVl'J · O'l' -r,: ('1(1,~;.-,).000 1004·~~ -T: ~ ~:C'Q:N),()(',"' H~-~~

~9"'1 ~s-.:n:n l 9')':'·e'l'·::SI OO:O!l : 'n.(;OO ZC'O~ ·-e"1- ~ -\ OC:OO :OO.~ U~ - n 

u~~l 19\11VJ l~•il ·C'~-:n 00:!13:~~~-<"-QQ ;:1(11 --Q~-~-~ CC: -00: (>(1,(>-~) l~>Y -U · 

~~"l <O~_H! l "'6('..(> ';'- 0•1 m:M:<:~.H .. •) .:. ::0- ·(;J • :lJ <:1::00:00 .*.) l~·ll · 

~9t-l -i<:--:'3:)1 lX•l·C.' - 0! OC:~:~ . <:-flC- :l3(H·'H -B <C-G'OO:.::.O .~~ lf>?-!- · 1~-

~'!1 :)' 1~~:,.--: O~l -(;'l'-(11 O?:!.>!.>: (Y-: .(;0? ::'111 •0"--~ ~ C<::M< W.OQQ lf"·H· 

' ' ;)l 1~J\H H>H -(i'!-t-1 OO::Y.l:('--!'.<--(~ OOO• · <H - :'1 OC:0010<! • .;..-Y U's>-\1 -- U 

-,··· ·.· ,~.·<·.·. .,.~, 4j;C!t ;";J •r.~-c ~-- ::: M : '>-~·:r.<;.t-.ttt t!XI~-n~- r-' <:'-C,,,.,.,, M.().-;:n • 5 !>!t-:<o· 

\ 

i t<> ::~ :::~: :~:~~~:~~ :::::~::: ~:::~~ :~; =~~=:::~~ ~=~~~= 

:: 9 , OC::I ':!:O~t'~ "'-"",._ l'~il),o:>.: 1.lC' l ~~;,) -H ;1".,1 ~(·':'· ::-: 00:03:(;-:'.N~' :. :xH·~H-H ~:r:o: OO.(!~·) Hl~·l.l· 

::O.OC .. CI~l ~~,.,.h_.,_._ _ ~ H 1 ¥.' ""l 4?CJO~ l'?I!.! · C.$ - lO oc~~'<;:\".~ .lOO~·O}·.;:• ,:-c::00: 00.¥.-0 18'*- :.;---.-

~~.liJl :..:~~ ~iit"ii\1--tn~ifi~HllflHlJlJftOlJOl;J'tfo:iJn '(q~~rl-------"--': 

m~~ 2.4 !fl~V'l:Wv~'t'*mlllfftJ'Um:u'li'vlq!&l!~.:j 1f1':i'lff~l.:j 
(Structured Query Language, SQL) 
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H1J1JlJ~'IJ'tJ.:Jfl';iJ.JiJ<j~fl'W~'IIfll'V'Iha_h~t'Ylff Mozambique tl'tl.:JlfHl'lffl';i'jJJ m~'Yl'j'J.:Jff1fil'jt\!~'U 
" ' ~'tl.:Jtll'j'Yl'j11Jtr'tl~~TI1'111vr.~~\91ilwcvi'v,~.:J'\1JJ~i1~n~",nm'jtl'j~'lf1ff'JJ'W'Wn iiv'tl~~l'YI'lllvmm!'tlv 

tl~mw fll'j ~l'YitAltrr.l~191iltucvi'trl 1 '1-Hhu tl.:Jl'W ftl'Ul~'tltr'll'tl.:Jtl'tl.:Jlflff'lfm 'j JJI"il.:JG') 

~.:JUff~.:Ji'Will'V'I~ 2.5 

Bn1nch 
Office 

\ . ~c>nlwl B .. "~SplLll .Ph:.vmoh:~' I 

Central Hn,pilal Pharmacy 11 / L L --· "~!--- "' ~· r-----·-;7" 

Centr"l H,,,{'" '"' ~;::::~:\-- ' / ~~ 

Product BisnJYan\B -~-1=1--:tt-:2;l2=]=7~. r-~-- $:!::_ .. ~/ q,_v>~- ... Y-:::7 
'R /~-+--7--f---:7'---t---7---r · ···/ 

DJclot~nnc· / / 
.Tan Feb .I\ .far 

(Multidimensional model for sales. Adapted from Madeira (2002)) 

"ltlfll'V'I~ 2.5 dj'Wll1J1J~l~'tl.:Jefi''t!JJ~'YimtllJ~bfl'Yif1Jtr'tl~'Ultl (Sales) ~11,rfflll1Hl 
'U 

JJ'tl.:Jfl1'V'Ittl'W"tl1Jlft'ntJJ\91'jl'f~'t!~h11 (Cubes) 1~ Kimball [8] 'tlll1Jltrll "l\91t~tl'j~ff.:Jrlmin'll'tl.:Jtll'j 
'U • 

o 'JI 'ly ' .c:1_ 1 C), ..:::::. 1 ' o 'j) ..:::::.-=::. 
'Ul'U~lq!Cll..Jl 'li~Vl<ll..J1J'j~'ff'Vl 'li.!ll'W" \91Vt!\91Cl~Uf)'U (Axle) 'U~<.lt!1J'iHllC!~<.l'U~lq!Cl'HC! lVl..J\91 

_J.c:! ~ Q.l o' 9) ..dd Q.l Q.l o'cv I 9) d .d. I 

llJ'S tr1J~ffl..J~'W fl~~l..J'W (Column) 'UtJ.:!\91l'Sl.:J'Ut!lq!C!'Vll..JflllJJffJJ'V'I'W'Iif1'W U~~ll\91~:::1911'Wtl'll~l..Jfll 

(Value) bfl'Yif 1J~ ~'t!JJIOi 'tl 'j ~'11 ll.:Jfl "tJtrmf 1 ~ mt 1J 1J ~ l"'tl.:Jefi''t!JJ ~'11" 1viJ~ fflm 'j t~.O run 1Jtm~u ff1l.:JI'm 
'U 

,J'fll.J"'i'Wt1'm:Jtu~ 1flH~!l.:J~iimlJ.JfflJ~'Wnn'Wi~ Kimball u"~ Margy Ross [4] i~nri110.:JiJ~ 

,J'flml 1'WlJlJlJ'el.:J~l'W1J~tl1HY'Ufil'V'I (Health Care View) Hi1 "lJ~ul"i~~lJ~ffllJl'jfliii~llmtr~l 
'U • • 

-Cl~ Q.l 91 .... '1 ~ 'j) .& ~ 19) ' ~..:::::. ~ 'j) c9 'j) Gl 
JJ\91tllntl'l:llr.I1Jltl" ~1J'W\91'W GJi.:JfflJ.Jl'jfl'tJ'Ii1Jltl 1111 JJ\91'\1'S'el1ll'W (Dimension) 'YIJ.Jltlti.:J 1ll'W !1'1 

. 'U 

3) .ck 0 .dod Q.l fJ' I ~..:::::. .c:! j) 0 Q.l ~ ~ .o:::::t. 

~l'W'YI'W.:J'IJtJ.:JH1J1J"l~'el.:J'YlJJ~tl'hltl!~'jiJ~tl1Jlfftl 11ltJH\91~~JJ\91":::lJ'IJ'elJJ~'IJ'tl.:J~1111J'lf'Wl'V'I'tl'tl'li1Jltl 
'U 'U 'U 

' " efi'vlq!~i1't1~1'W\911'jl.:JH~fl fll'tlll1Jlm'Yirilu'll:::'Jhv'hJm'j"tJll1Jltr~.:J~m~n 'lmJtlG') iJ~ u~:::'lt.Jul"i~~ 



I 

All Product 
Locate 

I 
Time I 

I 
I 

I N arne _Pharmacy I I Name_Product I 
' "' 

.fll'V'fn 2.6 ih~lli''W l'WflTHHJtl!!1J1J 1 fi';J ·H1'fWUellHH!1J1JiJ~ 
'" 

ID Date Name PharmaC\' Name Product 
-

001 !lr~lbvtlh Aspirin 

002 "1 Hr1 .tl Bisolvan 

003 " d ~ Diclofenac lfr1 !rl i'lil iJ\>111t1 r) 

\ 

~ t:l 0 9) e::::.~d 0 ~ 91 Q.l g) d. 

f1l';J 1~ml~'H H 1J1J1ll'rleJ~'l.lmH'IlHnCJll\9l'W 'ill~ U'WI'lel~ellf!'CJ'l.lellli:'l i 'W eJ\9l\9l (Historical -
'" '" " 
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Data) i uul'ii:'l~~Ttm5' eJlJ~ (Dimension) 1l'Wi1'W~l'W11~ mru f1l';J ~ 111 U1CJNill'lnruc.1'v1 1'11mh~~'lfu 

1.J~mrumJ\9l'lJ1CJI'ieJr-~ill'lnru c.1 v1 1 'lfiJ \9l 1.J~mruveJ\9l'lJ1CJ i w~l'ii:'l~-ffTw n~1'W'ffl'l.l1~mJ 'H~eWB\9l'lJ1tJ 

iJ~~lJfi11:W~tJ1'1i'B·Hllll~'WTifl'W t~mi iJ~r-~ill'lnruc.1'v1 (Product Medical) iJ~'ff1'11m1'W'ff1'lJ1~BtJ 

(Branch Office) Hi:'l~iJ~i, 'WHI'ii:'l~GJf1-:J~~B'W (Period) 'Hi:'llt.l'l iJ~iifl11llbYll~'W1lfl'Wt~ t.lfll1 

(Multidimensional Model) 

"' d'l 91 ' 'l 1 "' 91 1 o 91 """" "I i:'lfl'I:JU!~'Yil-:JI'l';J';Jfl~ (Logic) 'Vl ~'lflJBCJ ~'W fi';J-:J-:!1'Wfli:'l-:J'l.lellJi:'l \9ltJ!t1J1J'il1i:'IB~'l.lBJJi:'l!t1J1JlJ\9l u';J~flBlJ 

~1V 3 tld'W fiB \911';11-:!!t~fi(Fact Table) \911';11~ l\9ltll'W~'W(Dimension) tm~\9l'T)\9l (Measure) 

2.4.1 \911';11-:JH~fl (Fact table) fiB l'l1';11~'li'Blli:'l~'Ylmu1~tn1l'li'mJi:'l~iimlllffll~'Wn 
'" '" 

cv "'I 9) Q.l CLI Q.l 9) & ~ 'j) 0 e::::. ~ o'd G) j/q 
fl'W U)~flB1J\9l1fJ\9l11\9l!ti:'l~\9l1'lJellli:'IGJi-:JH i:'l'l'l-:!tN'lJellli:'l f1l';J l'l1t'W 'W f1l';J'H ';! Bt'Y!\9lf1l';J U!'Vl'ff1lll';Jtl ~ 'lf ~ 'W 

'" '" . 
f1l';J ltfl ';! 1~M '11 5 Bl.J ';! ~ ll1i:'l Ni:'l fl1';J IO'i1t iJ 'W \ll'W 'Vl1~~ )fl 'il ~-:!!tl'ii:'l ~ fl ~-:!'li'BJJ 1:'1 ell 'il 'il dJ\911 ';! 1\l!t ~fit~ V1 

' CV Q.l l ~ I d II!!/ 0 ~ ~ 

2.4.2 \9l11\9lfll (Measure) fiB fll'Vl1JeJfltl\lNi:'lf1l';J\9l1t'W'U\l1'W'lJB\lflJ~1J1'Wf1l';J~';Jfl'il 

" U'W'l 1'11eJOl\ltGJf'U VeJ\9l'lJlfJff'Wfl111';J~~Tl'Wll 1'1Tl\9lfllflelfJel\9l'lJ1(J t~'W~'U 
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2.4.3 101111'! ~~~~'Wi'W (Dimension table) ft'U 101111'l~!~Uf'henmv'll'B'l!!~~~:iJ~ 
~'lfhenmvm nTtf u~'!f-w i 'W fll';j enmv~'lfflll~fl i 'W 'VJfl~ :iJ~ 1m~ i 'k!:iJ~vr~ 'l~ ~11~1h~neu~-m 
vrmv~ !!'U'Vl~i}J~ ff1JJ11tl'UTIU1V11V~~~~V~ff1'W1h~f1'UU~'l 3 ff1'W IOlllJ.flli"l~ 2.8 

Dimension 

Time-

ID_D .-. re 

I> .. y_.._ ... f_ \Ved:. 

'Veek _ Yea1 

1\.fnnlh 

Dimension 

Phannac='· 

ID_Ph01nu;, q.· 

N:une_Ph ;nn1 :1cy 

Factor; 

ID_Dale 

ID_Pn"~rl\lct 

ID_P hunnacy 

T_Tmt_Sol d 

\ ·nlue_S;e le 

Dimension 

ID_ Pn;Htn cf 

Type 

Cate_~'-'~"Y 

!)e1;(TJJ)I iNl 

I>i~1rict .... __ 
illJ 1 J ttYl i l (Fncr T :-thJe) 

·. 
Ntllllhet·_ Phnrnt ·-.. 

;·- ..:. 
Vlli l:S l vli:J JlJ "lf lJ \ DiJueusi(•n Tnble) 

. 
Q 0 gJ .d .t::).~ 

fll'Vffl 2.8 !!1J1J111~V'l'UV1J~!!1J1Jlll1101 (Dimensional Model) 

..t == o 'J/ 'l 'JI. I 1 <' 'J/ IIJ 'J/'l == 
!'WV'l111f1 l1\0l'U'U'l!!1J1J'il1~V'l'UV1J~~1l111tl !"..flJ';i~ ~V"'f'W'il1fl'UV1J~ !~ !'W'VJW) lJIOI 

~'l'il~'lf1mvil1111~ff'VlTI.flli"lfl11~~ff'W i 11 ~1!~'\.J~\l~~V'l i ~~fl~ 'U'ljjV!~V~~~IOI~ VlJ.u'elJ~t;Yl'VIf 1J 
'" 

~ cf ,.. G} ~ ~ d' Q.l J' G) 'j} dt ~ d C! I ... I q ~ r/ 
f1111!fl11~'VI ! ~V ! 'W1'Vlt:J1'Wi"l'W 1i'U 1J1J'W 'il~ !"..f!fl';i'U'llJV'Vl!1 Vfl11 fl11 1J':i~l11~N~!"lf'l1!fl11~'VI !!1J1J-

'UV'Wln1-J (Online Analytical Processing: OLAP) 

-' "" "" d Ill d "'! 2.5 fll11J1;:;lJ1t'lfHU'li~1U'I11;:;'t'IU1J1J00l! &t'll! (Online Analytical Processing : OLAP 1"110 

OLAP Cubes) 

. 
"' 1011lJ.flli"l'Vl 2.9 



21 

300,000 280,000 

3 4 

. ... 
'UfJ~f1WYIVlTW OLAP flfl 

2 .5.1 Drill down '11l.lltl~~ m ::aJTWf1l1!~llflll'lH'I~!~tJ~i'Wm1~'ill'HU1~m.m 
"' 

' ' ' 'J} 

~~ lJtl 'W '111m~~ u 'Vi 11 tll'IJ 1 u~1 ~~ u'Vil:l~ 1~t1~ lll n~'W 

. 
Q Q.l 0 o<:::l 

ill'Yirl 2.10 '111:lf1f11Hl1~1'W'Ufl~!'Vlfi'Wfl Roll Up !!l:l~ Drill down 
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'il1flfll'Vl-vi 2.10 Ubl'\Pl-:!'11~flfl1'n11 Roll Up tm~ Drill down 'il~tli'Wl1 Drill down 

t~'Ufl1'jtl'ii1'Hu1.u'm .. m'il1m~'fi1J'I1ti11J ;i5 m'Vl1~t:-ri:J'j1lJtlfl\Pl'U11Pl hm~"~mfl u~1Vl'il1'jtu1{'l.:J !tJ 
" 

0 Q.l ~ c' ?I ~ d'<jl .d Q.l d liJ .. (.di' cv 31 
b1'1'11 'j1Jfl1'j1!fl'j1~'11 U1J1J Roll up l1J'Ufl1'j1!fl'j1~'11'Ufl~{'l'YJ'j ~\Pl1J{'l~!flti\Pl-q'IP1 ! IJfi.:J'j~\Pl1J'Uel~{'l 

d liJ 31 ' ~ c' .. 1 ~ 31 -Cl , & Q.l 91 d ?J 
'Yl'l1 ti11J -q'IPl ! IPlHfl fl1'j 11m 1~'J1u'j ~tfl'Yl bl''W fll'lf'W IPl 1911-:!"'J 'il u fl.:~ ':i ~l'l1J'U eJ~"'I1 ti11J'Yl -q'IPlt 1J'Wfll'Vl 'j'JlJ 

'UeJ.:J.u'eJ~{'l 
~ ?I ~ .::::. Q.l cl ' ~ 

2.5.3 Pivoting 'J1'jfl Slice and Dice !1J'Ufl':i~1J1'Ufl1':inlelfl'Vl'il1'jtu1~{'l{'l'Vl1i1J1-:!b1'1'U'Yl 

~~~~~£ii~'~.~~~~-· 
,t<fl(, ! l~;;:o:'IJ l _.. ... ,~ l ;- i 

t.__. _ __ ,_ ·-- "._ . ., ... __ L_...,_. .. '-· 

·~;f:.d-~ ::J::L~:_ ·.-+ 

.. 
i = 

""'"' ! ~!ru"~~ 

' & F:; .-..~ 
~f'l 

~~ • 

' ~ cv 0 ~ 

.fll'Vft1 2.11 (fl) 'J1{'lflfl1':i'Yl1.:!1'U'UeJ.:!l'Ylfi'Ufl Slice 

& QJ 'd a. a. d 
tJ'j~!fl'Yl "Glossary" GJ5-:!b1'1lJ1':it:lHbl'\Pl.:!~""Yl1i'Yl!fl\Pl'il1fl!'Ylfi'Ufl Slice l'l1lJfll'Vl'Yl2.12 ('U) 

i¥n -P~t.· _ . ~ ~<: ; '::,, "t:}i~:~~ 
' &~~ F\ll!fMatl. p;J'(.JO;{jj}' -~ · .•.~if.(i.j:OO 

mnn 2.11 ('U) Hbl'IPl-:!19i'1mh.:~m':i Slice !1l'Vl1~fl~lliY'Wfl11l'j~!fl'Yl Glossary 



. 
~ ~ 0 ~ 

ill'W't1 2.12 (fl) lHlf1f11'.i'VIl'll'W'UeFU'Vlfi'Wfl Dice 

. 
d 

~lllfll'W'Vl 2.12 ('U) 

} 
,J 

~, 

:-~~~-. o.,_ :'1,o:~~~: r 
_,..~~:-:~;~~~1?&,'~~ J 

. . 
.c:t Q.l ' !J/ dll) 9) 

ill't'f't1 2.12 ('U) ~'Jtlfll'l'Utllll:l'Vl !~~lf1f11'.i Dice 
"' 

f>or: 
/ 

/ 

Sh op - Product Type 

~iiJiiJ"El.:l 

Date - Product Type 

v v ~ 

2.6 t;)tlfilfl'HW~&'il't'fl~'UeJ'lrHl'l'UeJ~il (Data Warehouse Characteristics) [6] 

23 

., 9) d ., li)9J • d d 9) "' d ., o' • 
fll:l'l'lltllq!l:lfi'J'.i ~~llf:JW l:lf1£JW ::a lt vn~ L 11un llf11'.i Ln1J'IJ tl\1 ~:~mll u '.i~&1l'W '11 l:lf1'1Jtl'l tl'lflm (SubJect 

Oriented) limn1ll~tllq!l:1!~1~1fltl'W(Integrated) linmtll'Wt~.:JI'l'u'.i~f1tl1J (Time Variant) ~tl\!1:1 

hinJ~tJ'WUUMl~~ltl (Non Volatile) 
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~ 'J/ .I ~ "' <I 'J/ 'J/ 'J/ ,% 
2.6.1 !f1U'Utllq!r!IJ:l~l'fl'W 11 rlfl'Utl ,HJ~fl m (Subject Oriented) 'Utllq!rl'il~\9ltl~\)flrl':l1~'U'W 

'il1fllll'li'tJ (subject) 1i':ifl'il~rl''W l 'il 191'ltJ~1~t'li'W G1U~fi''VllJ':i~tl'WJlf.ll9i'tJ~m:~ l '*fl~'l'li'mJn :nu'li'mm 
q cu d.9 qJ 

dlrJ 31 'J) 'J) ~ Q.f~ 'j) ef Ill Q.f o' QJ .::::!~ ~ ~ 
'VI t'fl'il~rltl'lff':i1'1'U'W'il1f11J:J~l\9lrlflfll lUf.llJ':i~fl'W U~~fn:JJ'VltuCVllJ':i~fl'WG}fl'fl 91'11Jf110l'il~lWfl\Oll:JJ 

'" 
"" "" I "' "' "' I IJ.I d~ cli 9) 9) d 9} & 91 Q.l 91 .d d 'W1J <Pl'llfl~11 ') f)l') 1 "i ~ f)1j f) fiVi ') 1'11 ') ~ f)1J '){')(91 I~ I~ J (9l ~ I 'II Pl117l'lll'ir"i o ,~ GII~ lq)"' ~ h cv f)P)~ 1\91'1 ~lVI 'I'll Pl~nt f'~ I 

- • - • · ._ - • '"- • • · • .,; - ;... - • • 0 w • • ·- • • - - - - ~ < • ;. w - - • ; v ...._. ...-.,. • • ,..--_ "' V "~ ;... i ; i V;, <)- I " U rt> V'"" .AJ 0 ...., I I V L..1 I I 0 V i I 0 U '--' r i i) I I .LJ 

m'W1~~1lff1:J~~1t~'W ~111-f um~Ul'Wfll:J l'l'fliYurvhJu ~~G1t~Wll'W l u :~~~un'ilm :J :JJlJ:~ ~ ~Tl'W 
'J/ cv ~ I 'l.l 0 ~ .I a' cv I I 'J/ ~ "' 
'Utllq!~'il~\)fl'il'fl!f1Ulll'il1fl!l\9lrl~ t lJ':i Ufn:JJff1l :i 'il~ IJ'Utl~tl~flfn WJtlfJVH'lf'W tlltlJ'W 'Utllq!ri'Utl~ 

"" "' .I "' "' 'JI d lfJ 'JI 1· I o ~ • I ~ .I "'"" 'JI ~ 'J/ 
U:l'l:I'VIIJ:l~fl'Wflf.J 'Utllq!ri'Vl t\9l'il1fl lJJUflJ:JJrl'1l:J'il~lJ'il~!f1U\9l1:1JlJ':i~l\9l 'Utllq!~~'U.fll'W l1J'W\9l'W 

l 'W'Utu~~Ml'li't!11~fl l 'Wf11':i tnu'li'tJ:JJn 1J:J~fltJUI9i'lf.l'li't!:JJnnflA1'W 1vu1f.liY'Vl~.Wm'l:lu~~,j'tJ:JJnfll':i 
~ cu cu cu 

v v ' 

-fudjvlJ:~~tl'u uff'fl~fll1:JJUI'lnl9i1'1il i~m:JJ mwVi 2.13 

OpcrationilJ 

auto 

,-, 
' 

life 1 ; 
;_ ___ ; 

healt~ (. ____ -· ·· · ,/ 

l)ata warchon:-:e 

pn;n1iun1 

"' 'J/ 'J/ 'J/ cv 'J/ "' ~ 2.6.2 :JJfll':i 1 l:IJ'Utllq!rll'U1'fllf.lfl'W (Integrated) fll':i 1 l:JJ'Utllq!~11 1 tlrl'11 rl''Wt'Vlfl'llJ'W 

o' ... l d .td 0 Ql Ql !11 ~ J 'j) 'j} .::::! 0 j) 

tl'lfllJ :i ~ flt!U 'Vl:JJfl l1:JJ "ff1fltu'Utl~fl M'U tl:JJrl l 'W tl~ 'il1fl 11 fl1 n 1:JJ'U'fl:JJrl 'il~ A 'fl~ :JJfll :i fl111 'W 'fl'U'fl:JJrl u cu cu cu 

~:JJl'il1flU'Yl(;l~,j''fl:JJri~U\9lfl\9i1~tl'W l 1i'lJfll1:JJ!lJW)'U11ci ~-eJ''Wt~f.Jltl'W 1 'flf.JlJ:JlJUUU'H ~ 'fJ 1 fl':i ~ff~1'1 
'" '" 

"' "' mmJ'Wfl'W 

01'H'W'fl1f1:~ 'lff~1'111~'fl~11uuu'li''fllq!n~1f.linm:JI9i1'1"1 t~u l 11'11f111:JJmijuut1u nuu~'il~\Jfl 

ih i 111 ~~'lff1:1Jl:J tm~mvtlty111~fl'l:ltu~'li'ulq!~ i:~.h~u mm ]1'Wt~f.l1tl'W 191-m~1'1t'liu ffm'W~.fll'W 

UflmflJff11i11W ff'U 1 'W':i ~UU'Vl'f'Wf.l1fnUflfl~ U'Vl'W,j' B:JJ ~ 1 'WUB'Vl~tbl?i'~lf.l\911-eJ'fl'U':i~ 
q q q cu 

' d .::S ~ d ... 1 Q.l~f 
t<}f'W M=Married , S=Single, O=Other U~~BflJ~UU'H'W~flB':i~UUlflUIJ':i~1\9lHflBU':i:IJ'lJfl~1flJ 

v ' ~~ 'J} . G} ~~ o' 9) QJ QJ ~ 0 

ffl1i11W~'U liJ'WfllJU'Vl'W'UBlq!~ t'WUB'Vl':iU1\9lfftll'W~.fll'W'fl1f.l M=1 , S=2 , 0=3 'fl'I'W'W l:IJB'Wl 
' v 

'li'u:JJ~ul9i~~:J~uum:~ 'J:JJtl'W tn'fltltu'H1m1:JJ ilimijuu tl'W'UB'I'li'u:JJmi 'IH~ l M'\9l'u" l '*nmt.W:JJ~'W 1u 
'" " '" 
.I A cv .I 'J/ 'I 'J/ "' cv & 'I ~ "" 'J/ d 'I 'J/'J/ 

fll':ilJ':i~:JJ'J~Hm'WB'il'fl~lJltUU'UB'I'UBlq!~ t'Yl!'Yl:IJB'Wfl'W CJf~ !'Wfl11:JJ!1J'W'il':i'lt!~1 fl'J':i'Vl'il~ t'lf'UBlq!~ 

t~'W:JlJuuumijuu tl'W 1 u m1 ~ 'il~ihtff'W B"ff11 "ff'Wt'Vlfl' tt "ff'fl~I91'1BV1'1 'l 'W \91111-:J~ 2.3 [ 4] 
'" 



' 
"' A I 'JI 'JI 'JI "' ' 'JI ' "' 'JI flnH'YI 2.3 tULL'lJ'lJf11'j 'J1'JJ'Utllqj~H'U1WJtlfl'W (Integrated) fltl'W!'U1~fl'O~'Utllqj'O 

Application X Represents marital status as: M,S,O 
----- - - - -~~~ 

Application Y Represents marital status as: 1 ,2,3 

2.6.3 ijnmdj'Wtl~rlU'J~fltl'lJ (Time Variant) 

Time variancy 

opet·ational Data warehouse 

A ' ·..___,_______,_/ 
-Time horiZon 

CniTent to 60-90 davs 

-Update of recm·ds 

-1:.ey structure may·mav 
not contain an element 
ofti.me 

-----------~--------~-~ 

-~------""'' 
- Time horizon 5-10 
years 

-Sophisticated 
snapshots of data 

- key stmcture contains 
an element of time 

1,2,3 

1,2,3, 

.., 'JI "" G 'JI 'l "" i ?1 "' G ?i -:;'1 
fl'O~'Ut!lq!'O'J.Jfll'J !fl'lJ'Ut!lq!'O 'W v~~ ~v~~!u'Wfll'J ~~!fl'lJLU'W 'J ~v~nm'W1'W '1--!mtlu 
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A I 'JI ?I & "" 'JI d ... _I 'JI 'JI ' 
u'J~ fltl'lJ~ 1m 1m! lJ'WH fl'W '1-1 'W -mw v fit! ~~~>~ v~ 'J.Je:J~flu 'J ~fl V'lJ'Ue:J~nmL'U 1'J.Jl'J 1'JJ~1VI>l1~ ~1fl 

im~-n'f1~'J~uun~m'J'JJU';i~~T1'W ~t~u~e~'JJ-o~~N1'Wt11!~i~m'W i~v~~~1t~w~'e~~ijnmtfl'W .. . ., 
t~~r111'j~flt~u ~1mil~ti'W i'W ff'l1~1rf '1--!~m~t~'W 'YiN1'Wm !~'W~'W m'J11~t~u~t~lq!-n'l'Wt~~~>~ir'W 

~L~t~i1v'1 'Wf11'J ~~n'W 'l ~'0'1m'Jt1'VW1m ruu'W1 i ti'mm vu'Vivuri1w•h~'J~'I-1 -;h~~e:Jlq!'OLFhilu~t~lq!-n 

'l'l-1~ijfll'J!1.J~fJ'WH1.J-n~mflUe:Jm-wv~ 'l~ ~1t!VNLi'W Vt~~N'!~u~m'J 'lt.! 1 'J ~'VW1'Ulmrlt~L~fl'W .. 
~>~mfi:JJ 2547 ilut~fl'W~>~mfi'JJ 2548 u-n~f111llff:JJ~'Wi'Ut~~~t~:JJ-o 'l'Wt~~~>~nut~'W1fll>l 1~v Inmon . . .. 

~ ' g) d ''l Q.l gJ gJ ~I g) d-=! Q.l 'l I .Q b] g) 
[8] t!1i'Ultl11 "'Ufllq!'O'Vlt!~ 'Wfl'O~'Ufllq!'OI>le:J~Lu'W'Ut!lq!'O'Vlll'Ofl'l:lW~ 'W'I--!mWJ "lf1~nm" fl1i'Ultl 1~ 

., 
"'d 

~~'W 

dt 'JI o .d d dt 'l'J/ .I o "' & 'JI • 'JI 
'0'1!'11 I'JL 'W fl~ ~1flfl 1111 l>ltl~ f11 'j fll\>1 tl'lJ'¥1 'j 1~! 'j 1!'VHl '15~ l'W u 'J ~ ~ 11'W 9f ~\>I tl~fll'j 'Ul~ ff1'U 'Ufl~'U t!lqj '0 

., 
rvhiru 



Time va1·iancy 

operational 

record-bv-re..:m·d 
m.anipulati-on of data 

Data "'arehouse 

access 

nuss load/access of dat."l 

.d ""' QJ 91 II) I "ld "I II) 911 

.ftl'Yffl 2.15 'El1i1J1tlflf11ltu~'IJ'El:JJfl'il~ t:JJtuflti'UUufl'l t~'lltl (Non volatile) 
"' 
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'illn'flw ~n11 w~m'V'll~'IJ'El'l'fi~'I<U't~:ufl vh 1 ~ fl'lm':i tHl~1J1tl'fi~'~<Ut~:ufl~1 '*1 um':i u'V'l'Vlv . "' "' 
(Medical Data Warehouse) 1191ilt~'Wl~f11':i~':i1:JJfl'l':ifl'lH'Vlfl''illf1t!'Yici'!<U't~:ufi'Vll'lf11':iU'V'l'VlV!!'I1ci'l 

<u 

t~tJ1nu'l1~o~u191nl91l'lnu Kerkri [ 4] !~nci11i1 "'fi~'I<U't~:ufi'Vll'lm':i u'V'l'VlvtTut~u m':ifh'Yiu~ 
"' 

1 'fl':i 'lfl'~ 1'1'11~Dfl'mi1191tJm ':i :JJ'fi~'I<U't~:ufl t~o 1 ~1~fl'l':ifi''Wmfl'1 um':i fn111Nihv;'lfl'1':ifi''Wmfl'~ 1~ 
. "' "' 

mciTd''il~!~tl1'lj'D'InlJf11':i ff1111Ufl~iJ'IJ.ij'tJ!~tJ'1\911'1'l !~'El 1 '*1 'U f11':iltJ 'IJ'i!tJ 1 ':i'fl Ufl~tJ l:JJl;'l 
v • v 

m~u1um':i 191~-ffu 1 '~~ 1u m':i f n1ll'llt~'IH'V'l'Vlv u on'illnu fl'l':i fi''Wt'Vlfl''vhnu 1 u'fi~'I<U'm.Jfliru 
Q.l Gl 3) 0 Q.l & 3) 0 , \r} 3/.td 91 
tl'lfl'l:JJl':itl ! 'l5fl'1'11':i1Jf11':ifl'f1111~ l'W ':i~1J1~1'Vltll !![!~!fl'':i 11~ fl'lfl'\91) fl'11i l':itu ~'IJ !~'Elf1~1tl" 

~'IJ'W f11':i 1 ~:JJl~'lfl'l':i fi''Ut'Vlfl'~~t!flditl':i ~ff'Vl~fll'V'l'illf)'fi~'I<U't~:ufl ~'l~lt~'U~ 'il~~'El'l 
"' 

frf11ll~'lfl'mi1191tJm':i:u'fi~'I<U'o:ufl t~t~ 1~tn~'fi11:JJt<U'l 'l'll 1um':i11'11'f1Hfl'~l'l'fi~'!<U'o:ufltJlt tlri 
"' "' "' 

'fi11:JJfl'l:JJl':it11 u f11':i'V'ltllf1':i Wfll\91tllJ Ju~o 'il~~o'llifl'mi1191vm ':i:JJ~Hfi':JJ Hfl'l'U (Manipulation) 

91 II) 91 I d "'-I ""' "' 
':i11J':i1:JJ (Gethering) !!fl~!!fi'~'!Hfl (Presentation) 'UtllJfl t~tltll'l':i1~t':i1!!fi~:JJu':i~fi''Vl1ifll'V'l 
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if .... v 
2.7 iHJl 1'1Dfl11llfl'tl'l'UB'IJ'tl (Data Warehouse Architecture : DWA) 

vHl'll'U f11':i i.UtJ'Utl'l Barker [ 4 J ! l'it~~mvi1'lm':i Yil'll'U 11:JJn'U ':i ~11 il'lfl~'l'li'mJ~tt~~ 
'" " 9) ~ ... f 0 <V t::! ' ~ Q.l 'j) Q..l 

~l'U'Utllqj~':i~'U'U'll'Utl'ilm':ilJlJ':i ~ 'il11'U t':itltl11 fftl11J\9Wf1':i':i:I.Jfl~'l'Utllqjmt'U'U 3 'lfW (Generic 

Three-tier Data Warehouse) ~'lttbl'~'l1'U.fll'W~ 2.16 

User2 

' 

Aggregate 

Store 

User3 

Infonnation 
AcquistJon 

Laye1· 

lnforinaUon 
Store 
Laye1· 

Infonn:llion 
UserN Delive1y 

Laye1· 

ill'Y'Ill 2.16 fff:n1JI'If.Jf1':i':il1 Generic three-tier Data Warehouse By Barker 

" fftn1ll'lvm':i:JJ~'ltlri11t:ltltt~'ltlt1mll'U 3 i''W ~tl 
'" " . " Q.l d Q..l Q.l 9) 

2.7.1 '15'U'Vl I : 'lf'U':i'U'Uellqj~ (Information Acquistion Layer) 

d ~ I 'j} 

(Legacy System) ':i~'U'U'Vl':il'UW1ifl'l5'U (Transactional Systems) !!11~-:!'Uellqj~fllV'Ueltl (External 

Source) t .fl l:I.Jlffyf'U ~ .fi~ t~'U 1 ~ viJm':i ':i 1'U ':i 1lJ fl~!Wtl11 ~ tlf1':i~'U1'U tll':i Lli' 'lJ ':i Llu 'U'U.fl tllJ~ Watson 
'" '" '" 

[4] t~~mvHt~:JJ t~:JJil "1'W'lh'lnm'Wl'W11mv11~r-il'Wm t~'lfl'm!l'i~l'llm1LI':ittmmh~'il':iLI i~v 
'" 

d .... I , J. d 9) .d d Gl 'G) 9) Cl.l ' <i) ' d 
:JJ~~lJ ':i~ff 'lflt'Wtlttl'U'UtllJ~'VllJ'U'Ul~ ! 11t1J ! 11 ffllJl':it:lff'U'Ubl'~'Um~'U1'U 'll'U 1'11'1"1 ! Ll:i um :I.Jm m'W 

" d dl 'J) 'l'JI dl 

\jtlt'UV'U'U'UWJVfllfll COBOL (Common Business Oriented Language), Clipper !!~~ !'151Jl'il'Utl'l 

tl'il~'li'W ul'i1 Ll':i ttmllfflt~ 'il~LI11mv~1 .U~Yilttltlbl'l':if11':i 1 ~-:Jl'U ':i1l1G'l!tltlffl':i 'lltl'l':i~'U'U !~Pi 
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')) "' "" " I"" " 1-=' . I o ')) ')) 
1!~19lel-.1:Um~U1'Wfl11fl\PlWJf1 (Extraction) u1lJ!uW:J'W1uUlJlJ (Transformation) tn'l~'WWU1'1W:JJ~ 

~ ~ 

" 1'3)9) .d .... 1 tS <V .d dl 

(Loading) '11'Utllq!~ll?;1JU 1J1J!'Hllti'Wf1'W ! 1 vnm~1J1'Wfll'J'Uti-.1'W11 m~1J1'W fl1'J Extraction 

" 
Transformation and Loading : ETL m~1J1'Wf1T:ii'h~'Wfl1'J!tll~m.J~'il1mm-ci-.1~tllq!~~T~"l 
~, fl ~ d 9) 0 Q.l clt 9) ~ Q.l Q.l ~ 

'Vl.:J 'U u fl ~ 'IJ i>lfli>l-:)~fl') l'\"li>l 101? ~''J-J»l'l11J'Vl? mtf"l'J..n'!J !'!J'W 'UBJJfl!'Yftl'fl'lru -o.1-1 't.Fn1 \011'1 mJ 'l '\! 
~ q 

0 ')) ' .1, ')) .dli] ')) ')) d 11] 3111] ' ' cl 
Un~'Yl1fl11!!'Yl'W'Utllqj~'H'I1m'W 'W]l'W'Utllqj~'Yl !1Plft''J1-.1!1911£Jll n !ll11'il~t1J'W Oracle, My SQL Server 

2000 111'u Microsoft Access 11Plv Watson [4] l~flnmvm~U1'Wfl11 ETL t~m~:u-:h 
91 ' ' 31 ' 

"t11~ vutft'Jjuw1un nvh-.11'W 'Ufl-.1'VimJ ltYtmi -.1t'lh 1111 'W fl~-.1'11't~JqJn 91~ih1~~fl 11:JJffn111 n (Dirty) 

" <V ')) ,')) "' "' ')) 1 ')) 
911J91ti'W (Complex) 'lH1m'Wl'W u~~mlfllU'\Al~ 'Wtln'il1f1'W'Wfl11ll~ll!'I1~1'Ufl-.1 fl'J~fl11ft'HS 

fl~-.1'11'u:JJm~'Wt'Y'l11~fl11:JJ IJ,jmm~ ft':JJ'UU~m~u1'Wfl11 ETL ~ 1J,jmm1tlU 'Yl'W '11'u:JJ~~~ 1'W 
~ ~ 

SJ t 91 I 

fl~~'11't~JqJn ~~ ~~iJ-.1iii1ty'111nuum:i-.1'11't~JqJ~~m'il1mmci-.1~1-.1"1 ~~iJ~'U1\PlUfi~'Wt'Ylf11'W 1~Ei~~'Y'lt~ 
')) .d ')) <V ')) d ')) dl .dli] 'J) ~ ~ .1 

Un~VH'l5£J1'151lli\Pl1'Wfl~-.1'1Jtlllfttlf1\Pl1£J" 91-.1m~1J1'Wfl1'J'Yl !\Pllll'Utl-.191ti'W191U11111~U1'1'1 ETL 'W ... " ... 
" m_j~!~'W 2 1J'J~!fl'YI1'11qj "1 ~~.w [10] 

" "' 1· 1 dl 1 'J/ o 2.7.1.1 fl1'Jt'U£J'W 1J1t!m:JJ'U'Wttl~ \Pl£Jf;;!'l51'Wltyfl11 (In house Technical Skills) 

t~'W 1111ummht~ 'il'J11~ilfl11llft'1ll11tl 1um~u1'Wfl11 ETL t\Pl£Jtll'il'il~ti!'Wm11 ~fiTt:nft'uum:u ... 

'11't~lq!ft!~-.1 tfi'J-.1ft'~1-.1 (Structure Query Language: SQL) ~iJt'W 11Jmm:url1t~'il?;'l1tT'W"l 
2.7.1.2 ~\Pl'111t'l11um:url1t~'il?;'l.J (Software) ~lJfi11:JJft'1ll11tl1'Wm~u1'Wfl11 

d/ J'li]')) ')) .d'))') ocl ')) ')) 
ETL 91-:J'ff1ll1Hl'l1191tl !\Pl'illf1f;;J'Ul£J'Yl!'W'W !11ummnt1'il?;U\Pll'W~l'W'Utllq!n t'lf'W IBM, Teradata, 

Oracle 111'u Microsoft Data Transformation Service tii'W~'W 
~d ~cl9} 

2.7.2 'l5'W'Yl2: 'l5'W!f11J'Uellqjft (Information Store Layer) 
~ d 0 9) .dGJ 3/<V cl 9J c:r ~ 0 'J) d ' 

'lf'W'W '1'11'11'W1'1'1 !'1511\Pl!nlJ'Uti:JJn !IPIV!1:JJ'il1f1'W1'Uti:Uft'Ylv-11'Wm~U1'Wf1ld ETL ... ... 
9J r Q.J 'J) ,.. .c1 o 9) 9) r o..o 'J) 1 ~ 3) ~ 

!'U1ft'fln-.1'Utllln 1 \PI £Jllfl11 'illt!'W f1'UeJ:JJn!'U1ft''l5\Plfln~'Uti:JJn Vtltl'l1 1ti\Pl11911ll1 1'Yl(Data Mart) 
cu cu cu ru q cu 

" . " Q.l d Q.l I 9) 

2.7.3 'lf'W'Yl 3: 'lf'Wft'.:l'Utllqjft (Information Delivery Layer) 
iJ j} I t 

"' "' 0 'J) "' "' 'J) "'~ '1 '))'))'l 'J) 'J) dl ')) 'l 'l5'W tJ 'Yl1'11 tJ 1'1'1!\91 1 v:u 'Uti:JJ n'Yl!U'W 'ffl'J 'ff'W t'Ylfi 11 v.~ ~ 'l5'ff1lll'J t1 t 'Ultl~'llti:JJn 1 'W ... ~ ... 
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2.8 tftnif~~n~·nmU'U'UlHl-:ith~ (Top-Down Architecture '11~8 Inmon Architecture) [12] 

-'! 

(Top-Down Architecture 'Y!)'e:J Inmon Architecture) 

~ ~ 

1:1'fi1UI'H.Jf1nlJIPi-!!fl~1'1t:lflU1!1:1''W'elflf-!lu'Jflll'ltl Bill Inmon 'l'Wll fl.fl'. 1997ll'ltJ'IJ'Wmfl .. 

" ' " 
fllti'W'elfl (External Data Source) !~1ttl~ri1'W'UV-!!lii'W ·vhHu!!l'i-:i~'el~" (Staging Area) 'Y!~-!l'illfllT'W 

~ 

1:1'mul'lvm)lJ!!uuu'W"-:lrluw 1:1'1lJ1)o1~Huu~1"V-!l~v~m~'lir'm~''Wn (Entity-

Relationsship Diagram : ERD) 'l'W'UW~!~tl1tl'WI'lll'i1m{'Vl'l~!!1JiJ~1"'el'l~'el~"~tll'l11 (Star Data 

Model) ~'11 'W 1:1'fi1U \91Vm 'J lJIOi-!! nrl ldfll 'J 'J 1lJ tl'W 'U V-!1 ~ v~ m ~ 'Y! -h~fl ~-!! ~ v~" !!"~ l'lll'i llJ1{ 'Vl 'il~! rl'W 

!!1J1Jfll'll 'WlJ~ ul'i~V~'elti~'V'IU fiv fll'J'Vll'l1:1''e:JUYh l~tllfl t-d V'l'il1flfll'Jfl1'Y!'WI'l-ff1'W1h~nvul'iNir] 
~ ' ' 

'UV'Ifi~'I~VlJ" 19i'1vril'lti'W w'WYi~ tl'ltll'Wi''W 'l~'J~v~nm'Wl'W tm~~vll"Yiult~lfffi~'I~Vll" 
1U CU CU 'U 

ii'U'Wl\91 1 mu'l'i1 1 ,_r fll'JI'l'J1'il1:1'VU'I'i1 l ~tli~'V'I'el ~~Ylrltu tli!rl'W~tiVlJfU'U'el'l H'u~'Y!l'J 'el'lrlm u u .. 
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.. 
if ' ~ ~ 2.9 tHll VI£Jfn'HJH'U'lHlN'll'U'U'U (Bottom-Up Architecture 'H'Hl Kimball Architecture) [12] 

(Bottom-Up Architecture 'YI~t.J Kimball Architecture) 

'>'91 1.1 & .1 
~mt!AtJmjlJfl~\I'Uellq!flt!1J1H'll\I'U'WUW (Bottom-Up Architecture) CJf\1\]fH~'Wt.J'U'W 

!~el!tl'Wflf1'Yll\l!tieln'11tf\li'Wf11j~!1\lfl~\l'lit.Jlq!~ 1~w Ralp Kimball !rlel1J fl.ff. 1998 !tl'Wf11j!!tll'U 

" " ' 
'lieJIPi' tJ tJ'U tl\1 'ffm 11A vm nm 1J1J1J 'W ~ \1 ri 1\1 '11 ~ n n wVi 'W l1'W 'U't.l\1 'ffm11 m1m j lJii!'lnri T;Jli i i'11h .WlJ 

1m \1~!1\1'\J't.l\lfl~\l'lit.JlJm~t.J i t1lJtJ\1!11 'Wfll'Wnn j ·-w'li't.lll~i~! 'il'W lJlf1~'W 1 ~vm~1J1'W f11j!~ll~Pi''W 
~ ~ 

'J) fJ} 'J) tf d I & .J d Q..' I 9) ~ cl 
~1tJf11j~jl\J~lAllJWYl 1 'J1jtJlJlf1f11l j1l.Jti\I'W'W'Yl1h1J!!A\I'Uellq!~ (Staging Area) !'Wtl!WfHf11J 

91 i I 'J) rl .:k _I ~ 'j} 'jJ cl lf1 'i 9J 0 'jl Q. cv Q.f rl I 

'Ut.llq!~H'U'W1~ 'W!!A~:;;~ lAllJlj 'Yl9f\luf1AUm~lAllJl j 'Yl 'il:;; !lJ 'IH!1J1J 'il1~tl\I'Utl\!fl!'lf\l'fflJ'W'W 1i U\91 'il:i; 

91 91 ~ I .1 ~ 
i'lfU1J1J'fftn11AtJmjlJ~l\91llJlj'YJU1J1Jm\I'U'W1J'W (Bottom-up Data Mart Architecture 'J1j't.J 

" " " Independent Data Mart) i 'W f11j~~f11lllcihcli't.J'W 'Ut.J\I'lit!lq!~!!~:;; i 'W mn1JI'ltJm j:JJ!! 1J1Jci1\l~hJ1J'W U 
~ ~ ,~d ,191 dJ oi9191 d I ~ 11)91d.J oi91 

~1\911lJlj'YJ'iJ~flf1 'lf!f11JVW~ju'\Jtl:JJ~9f\l'il~'Yll '11'\Jtl:JJ~'YI:JJ'W!dtJ'WU~~mm'Yl'Utl:JJ~ ~~!j1'\J'W 'Yl1 '11 cu Q cu cu q cu 

i 91d 91 d.oll "" "' 91 dl 91 i "' 
'!Hf11J'Uel:JJ~'Yl!u'W tJ:i;\91tJ:JJ:JJf1 (Atomic) u~:;;jltJ~~!t.JCJ~'Utl:JJ~j'J:JJtl\1'\Jel:JJ~ 'W t.J~\91 (Historic Data) 

~ ~ ~ 

' ' jl 'jl 

Watson [12] i~Pi'm1n!.Wl.l!~:JJH-:h "!i1't.Jf11j~l!th..!\ll'W\91l:JJ1~r1\l'fftl\l!~~'iliY'W~\IH~~'W1i'i'Wf11jj'JlJ 

'lielll~'il~flf)!~lJ Hi 'W fl~\l'lielll~ !tl'Wfl~\l'lielll~~m1ll~lJ1JjtU!!1J1J '11 ~ el!~ vwh Enterprise Data 
cu cu cu cu cu 

Warehouse: EDW" 
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'il1rHHniJI9lvml"JJfli:1~.u'e:nJr~~~nrin 19i1~nli.u'ml9iu tm::;.u'ari'ew 'UtJ~u\9ir~::;uuu ~~tfu 
<u 

d .<!! 'I 91 ~ 'I :; 0 "" "" '"' 91 .<!! d 91 
fl11'VJ'II::;nreJf1 ! 'lHHllu\9ltlm1 JJUUU !IPI'W 'W fl11fll'W~tl~~fl'hltu::;'UtJ~'U tJJJ~'I11 tJff1H1''W!'VIfl''VI\PltJ~fl11 

<u 

u ~~1~'111 t 'W fl11'Yr I'JJ'W 1fl ~~~ tJJJ ~ ! ~ tJ'lhm~ mh ~ ff'VJ n'Ut!~~ tJJJ ~ l1 ~ tJfflj ff'W! 'VI fl' 
<u <u 

OJ OJ j/ 

2~9.1 1-:j~'Hll'l'Y'f('!l'!!lrH!~'Uel'lql!l (Data Warehouse Life Cycle) 

QJ 9) ~ 3) ~ 'j) 0 0 QJ .J 'j)~ 
r1 m'U a JJrl u u t1 n ffl"1~ 'U u 'II 1n '1:'1' n 11::;u 1\Pl ~ tJJJ fl1l" 'VI 1~ 1'W lll"::; 'il11'W "lf ~ 1 'lf'U u \91 t!'W 

<u <u 

fl1l"'Vri'Jl'Wl"lft!l'll'ftn{~t1vw:h Software Development Life Cycle : SDLC rrit!11i''Yll"lU'fnlJJ 

~t!~fl1l"'Ut!~N1 oHt~m.'J1m~~l"::;umhvl9l~P~ir'W 1 'II 1 ~P~v'JJ'm~ JJ'il1fl~'W \9ltJ'W ml" bl111'ilfl11JJ~tJ~fl1l" 
<u 

ltfi11~Mm~U1'Wfl11 t!t!nuuu t~ti'W 1thumJJ UlHi'nm u~::;m1'VI\Plfft!Ufl111i'~1'W ff1JJ11tl • 

0 I 9l 
2.9.1.1 fl11flll1'W\PIU'I1ri~'Ut!1q!~ (Define data sources) 

2.9.1.2 fl11fl\Pl!Wf11li'unluuu num1~P~.u't!JJ~~1J_j~t!~flll" (Extract-
<u <u 

Transform Clean data) 

(Create a data model & physical design of the data warehouse) 

~ 1 1 -=! 'j) cl cl ~ .... lo<::::!. QJot::::!. 0 Q.l 

2.9.1.4 fl11!~tlflt'VIfl !'W rmJ~1'W'Ut!1ql~ eJ11\PIU11'111tl1::;UUufJU\91fl11TI'TI11U 

... 91 
flri~'Ut!JJ~ (Choose database) 

<u 

Watson [4] mhT:h \Pl1~1m1'1'1tll'Wn~~'VI"fi~t1vni1 "Start small Think big" lim1:u 

'J) Q.l Q.l '3) .::1 ' 9) cl .:::t d 1 cl 9) llJ 9Jo o cv .J d 
flmvnufl~~'U t!JJ r~ rvw~ tt\91 \Pll\911JJ11 'VIJJ'U'Wlm~ nm1 u ~::; mu 'U t!JJrl t \PI 'II 1'W 1'W 'II lfl\Pl mJJ 'U'Wl\Pl'l'l u 'VI 

<u <u 

'l <v91do 1:; &~9191 91 91 'l .J 
t 'Wl11'Ut!'Ylfll'l1 'W\Plt'VIl'W'W "lf~t1JJ\91'W IPI1tlfi'11JJ\91 t!~fl11 'Ut!JJ~ m 'l'll::;TI'lti~1'W !IPITI'ltl~l'Wl'!'W ~ 

<u 

'Ut!~t!~l'lm '111mhw.h~nt!1.l~1~'l ~'¥11111'mi~.u't!1q!rl~ 1m ~ff~1~~fi'11JJcH1.l~t!'W ri~r·m 111' 

91 <V91 91 ')91 _, d I<V _, " 91 <V91 
fll'H.Y11~fl~~'UtJJJ~\91tJ~ t 'lf!lm'W1'WH~~~1Ju1~JJ1tu 'VIff ~ U\911\9\tlU) ::;ff ~fl'UtJ~fll1 ff11~flri~'UtJJJ~ 

~ ~ q ~ 

d"' 0 ... 91 .d 'l 9111) 91 "' " ... :; "" 1IJ 91 "'I 91 'YIJJ~uiJ1::;mw 'il1f1\Plttr~~\91t!~ff1JJ11ti'VIIPITI't!Ut'l'lt! ! 11 t ~P~Hrl~'l'l1i 1 u 1~v::;nmt!u ff'W 'II~ t~P~lll"::;vn\91 t 'lf • 

1flHTI'~1~~t1.l~vutff~t!'Wfl~~~t!JJmit!tll1~tJ~!~tlf1i1 IPI1~1mf'VI (Data Mart) !fl\Pl~'W Domenic [4] 
"" 

1/)91'1910 0 <V 91 o' I 91 o' .<!! ,j I 91 ')91 
t\Pl tl1fll'illfl\Plfl11JJ'Ut!~\Pl1\911JJ11'VJ'11 "\Pll\911JJ11'VJ flt! l"::;UU'VJ'il::;TI''Wt!~\91tJ1J\91tJfl'11JJ\91t!~fll1 t'lf 

.u't!JJ~'Ut!~t!H'Wflttr!::; 11ll"umJJbl1!~'1111l~1~'l iut!~flm" ur~::; Inmon [12] t!jjUltHTIJJ!~JJil 
<u <u 

91 o' d<V df <V 91 I ,j., cl 91 ') GJ .J .<!! 

"IPI1\911m 1 'VIJJrl n'hl w::; t u 'W'l.f\Pl r1 ~ ~'U t!1q!rl tit! v'VI 'II \PltnU'U t!1q! r~ ! u m v~ 1'W ! \PI '1:'1'1 v~1'W l'!'W ~ l'!l" a11 mv'l 

" .J _, = 91 0 _, cl 91 91 
TI'lt1~1'W 'U t!~ t!~ r1 m "lf~ \9\lJJu n \91!! rl1'il~ 'II 1! t u nu 1 ~ tfl 'VI'U t! ~ n11 tf11J 'U t!JJrl \911JJ fl '11JJ\91t!~ nn 'U t!~ 

<u 

" 
HH'WfllT'W'l (Departmental Data Marts)" 



32 

'l 'Wtl11 ~11:1 B\111J mru mntl\91 t'lm 1 :u 'l-11nw 'tl B\11911#1 1m {'VI iJ mj#J --:wti'W l'l mt'lu 1J1J 
~ ~ 

~u\9lnl911\ltl'Wb1'mtl 1'1 t'lm 1 :u ~ 'l ~'l 'W fl f <J u 1 mf 'W ~1:lwn;n 11191 t'lm 1:u ~ \911 #I 1m {'VI t:1 n'W WI 'W 1:U111 1n 
~ 

<v91 do 91d~ o' ,j . 91 '[91"' 91 o' 
fl1:1\l'tltl:IJ1:1'YI'Yill'I'W1'Yl~ll'Wfi''WVfl1:11\l (Central Data Warehouse) ~'Y'lum::;111V'tltl:IJ1:1 l'lfl1J\911\911:1Jl1'Yl 

~ ~ ~ 

i 'J) tf 'J) & 9) QJ Q.l ~ I 'J) Q.,l 'J) 

• ?! t~\P!wmn5 'I'! D. nff':i !~'U'W 'l"l':i mm'!Jf1 !':i~ 19ltWf1'!'! 1 ~m ~ 1 ~'!-! 'U mJ r1 ~ 1n~ fl -~ 'U ~1J '0. 
d <v 
!"i ~lf1 f'F'I\Jfl!?' 
vu V 0 I U ti I .LJ u i'& ...... 

~ ~ ~ 

" 
fftni119ltlfn1:1JU':h fftni119lt'Jfn1:1J19111'i'nn{'Ylu1J1J1J'W1:1'lri1\l (Top-Down Data Mart Architecture 

~ d 
l'l1tl Dependent Data Mart) \911:1Jfll'Y'l'YI 2.19 

---- Data 
l\1at1s 

. ~ 

(Top-Down Data Mart Architecture l'l1tl Dependent Data Mart) 

r======:=1 Data 
L__j!Vlat"ts 

r-----'-······_········_····················· ······· ... t . 

,J i1 'J) o' ' ~ 
ill'ft'YI 2.20 'fftn \9ltlfn1:1J\911\911:1J11'YIU1J1J1:11'l'ti'W1J'W 

~ 

(Bottom-Up Data Mart Architecture l'l-:itl Independent Data Mart) 

(Clean Out) 
I : 'j) QJ d 'l 9) r/ I d 0 'j) 

~'lf'W fl111:1\9lfl11:1J"lfl"lfB'W nwth 1J~1JmJ'W11JU1J1J 'W \911\911:1JlTYJfltl'W'YI 'i!::;'W 1'tltl:IJ1:1 
~ ~ 

• 9) 

1 19ltli11l:O't'J'Yi rhl'I'W 191 'l11'1911#11m{ 'YIU\91 nl9ll<J111flml'<J.u'uJJ1:1 ~<Jt:i 
~ 



i d 'J) o' 
2.10.1 ~'We:J..:J\'l'B'Utll'W1~~1tl-n'U \91~1ti~1'W'H'W..:J (Can be Personalized) \911\?ll:JJl':i'Vl 

~'W e:l~\91 e:l'lJ~ e:lfll1lJ~ e:l..:Jfll':i efi' e:JlJ" All 'W 1~UN'W f11Jl..:J UN'W fl'H ~ e:JmilJ 'U e:J..:J m ~'lJ 1-.!l fl~lJ !'Yh tT 'W 
qJ q IU q 

.1"' 'J) ~ 
2.10.2 'lJ':i':i~u':ilJ1tu'Ue:llqj-el'U'W1\9lmfl (Hold Smaller Volume of Data) 'U1flt'I119JN" 

~19llftlm11-1ffw B~~wumln~!;nu~-,i.i 1\91 ~,.-,u~ -,i.i n ~~b'vhJi.i 
d 

'U'W1\9lmfl 

v 
2.11 t'!J~~mvn (Meta Data) 
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91 "1 ~I r/9J.a..d o 9l 
'Ue:J..:J'U'eJlJ-el (Data about Data) !19ltl Dublin Core tu'W'eJ..:Jflfl':iN':it':ilJf11':if11'11'W\9llJ1\91':iiY1'WtlJ\91~\911\911 "' "' .. 
u"~ ri ..:Jtff5lJ i ,r l..:J fll':i ~1':i ~'Wt'Vlffr1 'W :m ~ llJij m1u 'l 'W m':i'WI'll 'W 1tfltu ~ ~1 f1 m~ tJ ~~ 1~ :m\91 ':i 51 1'W 

~..:Jt~lJ'WI'll'W1':i~W:i1..:Jil fl.ff. 1995 G..:J 1996 l~tJ'l~t1JulJ11'1':i~1'Wffl':i~'Wt'Vlff~h~fl'Vl':itJtJmf rl111i''U 

,r'eJ..:J~lJ\91 mJ lti..:J1'Willfli'i! u"~rlTwrrwm~'i 'W fll':i lNtltt'W ~ ~1':i ~'Wt'Vlff~1'W ':i ~ 'lJ'lJ'eJ'eJ'W l m.f 
q .. 

t~m.J 1 l llrim':i~'l.J\>~'u mh..:Jihh~~'VlTI ill'WU"~':il\9lt~l Inmon [12] e:JTI mvi1 "llJ\91~\911~1l~'W 
"' . 

, ... 1 o 31 .::::1 v cv ... 1 cv 31 91 ... I r;,~ 91 Q..t 31 
~1'W u ':i ~ fl'eJ'lJ 'Yil'H 'W 1'Vlfl mtlfl'lJ':i~ 'lJ 'lJ u ':i ~ 'ff1'Vl'Ue:J ~ fl" ~'U tllJ" mu ':i 1rl'1llfltlJI'I ~ \911 1'11tt mfl" ..:J 'UtllJ" 

"' "' 
u "~ ri1u 11 ':i~ fle:J'lJ ~ N""J ~ n fll1lJ nll'Wu £ n u mv 'l u 'ff m1~u l\91 ~ 'e)lJfl ~..:] '11' tllqj-el 'j)~ !li 'ff1:m':i f:l r11..:J1'W 

nlJ'Wui'nu !$!, i 'U 'ffml~tt l\9l~'eJlJ'Ue:J..:Jefi'e:JJqJ"o'Um ':ilJi.l':i ~~1-!'W ~'l ~nll~nlJ'W'U i'n'lJ.fi'e:JJqJmh'Wm~ 

'j)'eJ.fll'Wtm~u'lJ'lJ'YJe:J{lJ 1 191vlli~1tlJ'U ~'e)..:J~ii..:Ji~ m':i ~\9lln'lJ.fi'tJlJ-el 'l u 'U1'U efi'e:JlJ-el 119lmlJ\91~\911~1 
qj qJ cl3 qJ 

" . 
'U~i11..:J 1'U 11 ~..:] 'U1nn1 ':ill ':i ~lJ 1" N-el efi'e:JlJ"t 'ff~ 'U~'U "..:] t t -e1 ~ lln ~ 'j)~n '11' 'e)lJ[;l 'Ue:J~ ':i ~'lJ'lJ Vi rl1fi'rum..:J ri1'U 

"' "' u 

Ql.t.:::). ,f 9) 'J} I .. 1 I Q./9) 9}\J]!J/ 
'U fllt m 1~11 ':i ~ 'lJ'lJ 'ff1lJ1':i f:lfl 'U '111'\Je:Jlql" 'ffl'U u ':i ~ fltJ'lJ\911-.!l '1 'Ue:J..:J fl-eJ ~ 'Utllql" 'U 1 mlJ\91 ~ \911\911 ! \91" 

:: 'J)<V d 'J) 'J) d d d'J) 1 o' 
'U e:Jfl'U1fl'U'UtlJ\91~\911\911ti..:J!fl'lJ'Ue:Jlql" 1m ..:J~':i1..:J CJmlJ'W'Vll'ltJ..:Jfll':i'Ue:J..:J ! ll·:mmlJtlJm 

d "'' d 'l 'JI] 'J) 'J) 'J) • 
CJ5~':illJf:l..:J Core Metadata CJ5-.!lf:lfl 'If !\9ltlil'1'U'Ue:JlJ"U-el~N\91U"':i~'lJ'lJ'Ue:JlJ" Techmcal Metadata 

<V etS cu 'U'U 'U 
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oqY cv cv 31 31 &.::::ad o C: lJ]Y CJ) 

'il~'Yll rJli 'Wfl'WWJ'W ld~tltJU(;'l~ N~Ur;'lil"l'W 'llell.Jr;'l '1'111tltl'l'd'fi fl11'1'll'll'W'Vl 'il ~ t~1Jl'llel'l'llel1Jr;'l 
CU<u do9 <u CU 

Q.l Q..l rl d d ~ d Q.l 31 ~ Q.l ' ' ~ ..::::. ~ rl 
fldlllbW'W'W'fi Ur;'l~)ltJr;'l~!tltJ~'I'ltl'fitlltl!fltJ'dfltJ'lltllq!r;'l'W'W""] mmn'lt'lf'U 'lftl!ttl'l'l'Jtl'd\91 (Attributes 

.I ~ I .d ~ d .d 
names) 1J) ~!.fl'l'l'llellq!r;'l(Data types) UV!r;'l'l'l'l1Jl'llel'l'llellq!r;'l i'fifll)fl~!Wfl Ur;'l ~ fll'JlJi'tJtlJr;'ltJ'W 

J"iJi iiiii 'ii'm,Hi (Transformation) irl 'i.i~'W Business M etadata 'U;;; Vllt~YI 'J l'lJ(i'I'J ltl r;'\~t~tl~ 'tnl.:J 
"' "' 

.<::::\t...::::. tl Clod ..::::. . 91 
Uel'l'l'Jtl'd\91 W'W'I'l\91 11tJ'I1'W'I'll'l~)fl'iJ Ur;'l ~ fl~fll))'dl.J'fll'llellq!r;'l 

...... ------------ ----- - ----·-·------~ ·-.. 
l\let adata Repository 

......... ______ --------·---···-·--·-·-··---------~--------··/ 

v <=! v <=! .., v 
2.12 'Ue'IV!Ut'I~'U6&tll.I'Uel'lflt'I'I'Ue'I'Jq!t'l (Data Warehousing Advantage and Disadvantages) 

0 ..::::. 0 ..::::.cv CJ CLJ jl 9) <I 31 rl 
Sakaguchi Ur;'l~ Frolik [4] ~l!'W'WfllHl'l'J'd'iltl'l'l'Pl'dllJ'd'iltJ t'WVI1'llti~1\911U1mnn-

. " " 
NYrWJ'W1t~Vi1fll1~mn1tJ'lltu~-vi~1tir'Wm'JYrWJ'Wl~ll'i'1tn1t~1-ff' 'i'l'IMll~ 456 'inJtJ "Wt~mtJ1~~'1il 
"' q 

y "" y <I y <I 
2.12.1 'Ue'IVI'Uel'IVIlYilU1'UeJUl 

2.12.1.1 'Pl11JJ~1v1um'i'l.h:i'li'mn 'illflfll'i-ffn1'il"WtJil~e.JtJ(;'l~ 13 (59 'iltJtJ) 
q 

~ .& ' Q.l91 ~ Q.ly 931 9) t 

e.J'fitlltltl'l 'Pl'dllJ'IltJ'lJel'I'Plr;'l'l'llellq!r;'l 'Plel fl(;'l'l'lJellq!r;'ltlelll t V!)~tltl'll el lq!r;'l!fll (Legacy systems) 'Hr;'lltl""] 

'J~tJtJ~ij~m:Jtu~ UI'lfll'11'1tl'W 'fflm'J tJVil'll'W~'dlltl'U 1 ~ 1 ~v>U~m'J 11tJ11JJ'Ii't~llr;'lt'li'1 1 11tJ~t~tJ 
"' 

cl "' ll) ~-~ 1 <f d 0 ~ I 0 

!~tJ'dfl'U!!r;'l~ t~lJ';j~ V'lf'W 'illfln'l'in''U!'I'lfl''l'l'ill!iJ'W\91tlfll) 'l'll'll'U 
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"' ' ' • I = = <I II] <I "'~ 31 II] <I~ ~ 31 
\'I'Hl£Jl~t'lfU fll':ilJ':i~lJT~N'Ol'lf~1l'fl11~VIU'U'Utltl'U ~'O'U Vl':itl \PlW'll ~ll'U'U~ (Data Mining) l'U'U\9l'U 

t~BiJi''UiJ 'j ~rt~\9lnw cn11~ Brtm1'vnrl 'U m':i 1'119lir'W 1 '\) . 

3/G}'j} o 9} 9) oGJ'31 cv j} .d'j} 
N ~ 'lf!V~ 'illf1fll':i'VI1~1'U'Utl~fn ~'U1'Uf1Wfi'U'l11'Utlll'O 'Yll ~VI ffllll'J flfl\9l!ltlf1!~ 'Wl~'Utlll'O'Yl\9ltl~fll'J 
" " " 
11]91') 9) d d li]31Gj de~ o']9J '1 9) • 31 
~\91 ~\9lti'UB~-n'Vl'il~\Jf1lf1'U n t'U'Ylt\9ltl1 m mnm ~'Ufll':ifi'UVIltt-n~\91-eJ'Uff'UB~\91-eJfl11ll\9lB~fll':i'0\9l-o~ 

2.12.1.4 ~ltlt'Wm':i't'* ~mm~ 10 (57 ~U'U) B~'Ultlll A~~.u'Bll-nijfi11:W~ltJ 
" 

'1 '131 .,j 9) • 31'19) 31&9) 
mnn 'If (Easy to use) t'UB~'illf1lt'U'UffB'Ut:ll:IJ'UB~-n (Quenes) 'illf1r:;j 'If ffllll':itll'Ulm'UB~'O'UB~ 

B~rl'm 1 ~~ 1 tJ'il 1n u 'U'U 'ffB'Um:w.U B:w-n 1\91 t1 1:U1 ~ci ~ r~-nm ~ 'Yl'UI'i Bfll'J '1'11~1 'U 'UB~ii l'U .U B :w-n 'J:;; 'U m1u 
" .. "' 

"" .I o "' o 31 & ~ o 31 = .I o "' 1 31 31 • 31 
f1'\lfn'J:IJlJ'J~'\l11'U'Y11~1'U'lf1'0~ GJf~l'U'U fll'J'U l'Utl:IJ'Of1'\lf1'J'J:IJlJ ):;; 'il11'U ~ B'U tlltll'Ul'ff;l l'U 'UB:IJ'O 

~ ~~ ~ 

31 .,j = 'l • "" 'l "' 31 }i 11J.1d31'l31 
U'U'U'ffB'Ut:ll:IJ'Utl:IJ'Ot'V'ltlf11':il'l191'ff'U 'ilBtll~r1'U'Ylr1'U \91 (Adhoc) 'Yl'Utd'Oll!'O~l'U'UllJlVIllltl !lJ'VlN 'If 

"' "' 
1mJ\9l':i~ 

2.12.1.5 iJ'J:;; 1tJ'lfUi'Ufll'Jtt'li~'ll'U (Gives Competitive Advantage) ~BtJ-n:;; 

6 (26 ~U'U) B~'UlVll fl~~.u'B:w'Oijfll':i'U~VIl':i~\9lfll':i~~f1lliil'U.u'B:w-nn'ilm':i:WiJ'J~~ll'U tt-n~tlJ'U 
"' .. "' 

tmri~A11:wf (Knowledge) ~tll'UiJ':i~ 1v'lf1il'iBB~rl'm '111 1iJ'If1mpn'il hlnA11:1J'ffllll':it1 t'U~l'U 

fll':itt'li~'ll'U t'!f'U ffllll'Jt1'1f1v i ~tfl\9lfi11:1Jt.u'li 'il t'Ufi11:1J~B~fll'J'UB~-nnfi'1 u-o:;;m1~fldl:IJ~B~f11'J 
"' " . 

ir'Wfi'l'llB~\9lm\9l~~~iJ~v'UuiJ-n~mh~'j 1\Plt ~ 1 'illniJ':i~ 1v'lfui1m~'l1 lm91~m'J 'U~m':i ~\9)f11'j 

~ 'U iJ ':i ~ m w mh ~ m m ~ 'ff:IJ 

2.12.1.6 ':i1:W.u'B:W'O i wmri~.u'B:IJ'O~tt\91f119il~tl'U ~ BV'O~ 3 (15 ~U'U) 
"' "' 

B~ 'UlVll fl ~~.u'B:IJ '0 tlJ 'U fll'J U ltV 1 ffl 'J ff'U! 'Y1 1'1~ ij m) '\l 1 f)tij l'U .u' tl :IJ'O ~ !!Vf1 ri1'U! 1'0~ fn ~ ~\91 m:;; 'il lV 
qJ cu c:W cu 

tl'UBVt ~Bv~t~V1tl'U 'l 'UB~rl'm '111mci1l'J~ir'VlTI m'V'l 'l 'Ufll':i 'l '*ffl':i 'ff'Ut'Ylfl'~~ 1 \Pltl 'l '*11l':i ttm:w 
"' "' " 

o cl .I .I = = "' 
bYl!':i'il':ilJ lJ':i~tfi'YllJ\91!\91'0-!!d'J (Middle ware) 

"' 
~ ~ de_i I 

!fl'J B~:IJB'Vl'lft111 Open Database 

.:ll 9) 
Connectivity: ODBC, Data Transformation Service: DTS !lJ'U\9l'U 

2.12.1.7 ijm':i~\9lf11':it~Bcilv1B'W'ffl':iff'Ut'Ylfl' ~BV'O~ 3 (13 ~U'U) B~'UlVll 

fl~~.u'B:IJ'OtlJ'U ;ll'U.u'B:IJ'O~'U'J 'J 'il.u'B:IJ'O'U'U 1\91 t mu '\llf1l!VIri~.u'B:IJ'Ofl'\lf1'J'J :wiJ ':i~~ll'U\911:1Jb1'1V~l'U cu c:W cu q cu (.) cu 
i/ 1 I I 

l'iHl \9)~tJ''U ~~ ~ltll'WYi '\)~~ B~'U~ Vll':i ~\P)f)l'j GlV 1 tl'UVI ~ Btfli1B'WYi'UB~'ffl'jff'Ut'Ylfl' 
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I 1 f I 1 

<9 'l'J)'l Ql '"'> 'l I ~ ~ ,;:::! 9) .,::9 I 'j) ~ .c:! 
1'V'lfl 'If 'W f11'i \91\9lff'W 'il lllf1f111'VI 'il~11J'W'VIff~ff:IJ'UfllHH'V'lflff'W fl~\9lfllJ\9lflfl1l:IJ\9lfl~f11'i 'VIl~'li'ifl'il'VI 

~ . 
1 11~ vuu 'l.J~~mil~ 11\911 ~ 1 

2.12.1.8 'l.J'i~iY'VI~m'V'l'lum'i'l.J'i~:IJ1~H~~u~~unj~ ~fltJ~~ 2 (7 u1J1J) 

H~m ~'V11Jtl1Jf11'iVll~ l'W 'U fl~ '\1 l'W .U fl:IJ~ 'i ~1J1J~ l'W fl 'ilm 'i :IJ 'l.J 'i ~ ~ T1'W 'i 1:1Jii ~ 'l.J 'i ~ Lfl 'VI 'U fl~ fl'il m 'i :1J "" ~ 

~1~'1 'lufl~flm ~~m'i'l.J'i~:IJ1~H~nv~fi~JJfl1l:IJ~m~ fl~ hhn~m'j'll1911l~'I11~(Interupt) ri~H~ 'l 11' 
'J) "'"' '"'> Gj II)'J/ I Ql I Ql <f'l'J)QI 'J)'l'J) 'J) 

ffl:I.Jl'itlff'il~ffl'iff'W!'VIf\''VI\91\91ff'W !'il !\9ltltll~'VI'Wnm (Real-Time) u~~ff~H~~'V'l'li '!1f11JH 'If \911U 
~ 

tJ 'j ~ ff'VI ~ Jll'V'l 'l u n l'i tJ 'i ~ :IJ 1~ H~ ~~ u ~ ~ 'i 1\91! ~1'Ufl~'l1 t1 1t1'l.J'i ~:IJ 1~ ~>m 
'j} e% ~ tf'j} Q.l ~ I 

2.12.1.9 1m~ff'iN'V'l'Wjll'Wflfl:IJ'V'l11\9lm 'ifltJ~~ 2 (7 u1J1J) fl'li1JltJ11 
., . 

ml'~.Ufl:IJ~'il~G1hv 'l Mfl~fl m rr~ nYiwnu 1m ~ff~ l~flfl:IJ~11\9ltl{ 'Viffllll'itlffir 1Jff'W u m'i 
~ "" . 

_l.d "I .., <I '\" 'JI <I "' .., 'l IIJ 'JI 
tu~vuuu~~'i~1J1Jflfl:IJ'V'l1tmmm~ ! fiHff'il~'Ufl~fl~flm '!1'ifl1i m'il u flU lfl\91 ! \91 • 

'J) "' "" .d "' "''J) dl 
2.12.1.1 o fl11l.IU~fl\9li1v 'j e1v~~ 2 (7 u 1J1J) fl'limmnv1n1J'l11'Ufl'W11 . ., 

'l 'Wfl1l:IJ'il~ ~!!~1tfl ~fl~~n9iltJ'Ufl~fi~~.UmqJ~ir u 1:Umm'itl 'l '*u1J1Jfffl1Jtll:l.l.Um.J~( Query) t.Ulii~ 
Ql <f 'J) II) 'JI') .J 0 :5I .d 'J) II) '))01 Ql I '"'> '"'> G) 'J) 'l 'J) & 'J) 

f-.l~~'V'l'li'Ufl:IJ~ !\91 t\9ltJ\9)'j~G}f~'ill11J'W'VI'il~\9lfl~ !\9l'j1J'j'!1ffHl'W!L~~ff'VI'Iif11'j t'lf~l'W 'Wf11'i1'Ulti~'Ufl:IJ~ 
~ ~ 

y -=! y • y • 
2.12.2 'llmt~l'J'Ilti~VIll'llHTmnt~ 

"' 'J) <I 'l "' 
2.12.2.1 fl1ll.IGJ51JGJffl'WLL~~m'ifll\91f11'itlHl'Wlfl\91 ~ 'Wf11'i'WWJ'W 1 (Complexity 

'j} Q.l C!!l ' Q.J 'j) ')' 9) 

and anticipation in development) 'ifltl~~ 11 (48 'R1J1J) fl'li1Jltl11 fl1l:IJGJ51JGJffl'W'Ufl~ tfiHff'il~ 
., . 

tt~~ f11'j flflnt! 1J1Jfl ~ ~ .U fl~ ~ iJ' ULrJ 'W U t1)'111 bYlf1' t1J 'l 'W f11'j~ WJ 'W 1 t\1 fl~ 'ill f)ffl'j ff'W t 'VIf\'\9ll:IJ UH'W f)~ 1 ~'1 
~ G II) 'J) I .d & 'J) 'J) .d G II) 'J)d c! Ql 'l I 

'W'W\}ntf11J nfl~'lu11mt1'1 'VI 'il~\9lfl~ff'iWVI!f11Jffl'iff'W1'VIfl' n'VIt\9ltJJf1'W!'V'l'il~ffl'iff'WL'VIf\' uu\91~~ 

., . . 
c!9/ ') 'J)"' ~ "'')) o-o:5fc! 'J) "''l'J) 

mm~ff:IJflf1\911tJ t m ~ff'i N'l1'iflfftllu\9ltJm 'i:l.lfi~~'Ufl:IJ~ uu 'ill!U'W 'VI 'il~\9lfl~flflntt1J1J t'V'lfl 11 
~ 

<I& 'J) .d 'J) 'l 'J/Gj 'J) 0 & & 
ffllJ1'itlfll\9lf11'itu mfl1l:IJ\91 fl~m'i ffl'iff'Wt'VIfl''VI'il~\915~ ! 'If! u eu lfl\91 u n'WWJ'Wl 'il~\9le~mu ~tl~m'i 

tu~vuuu~~m~'fi'jfl'i) f¥nvm'V'lm'i u9i~'llu eum wu~ ~ 1 umm:l.lrllt~ '\l'ju~~fl~ 'l '*'l u e~fl'm~!JtJ . . ~ 

~~ff'jul~il fl~~.Ufl:IJ~trlu m'i~WJu 1'\Jlu.Ufl:IJ~'Uul\91 'l mu ~~ ~11rlu 'il~~e~mf¥vHt~tJ1'lflru 'l u 
q <u 6lil qJ u cu u 
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31 <V31 931 31 "' 
2.12.2.2 f11 'H1''.il'lflM'UtllH'l ~'lHlftl'Wl'W (Takes time to build) 'JtltH'l~ 7 (32 l!1J1J) 

'" J'q 'j} d I G) 'j} Ql 'j) .t 9 'j} 'j} ,rd d ..J c/ 
'li mm'Wll ~'Wm'.ibl''.il'lflfl'l'UtllHl'W'W ~'linmm'W'l'Wm'.ibl".il'l1h~mw 2m 31J "ll''l'l'Wbl'm'Wm'.iw 

'" 

2.12.2.3 'l~'l1J1h~mw'i,!'l'l'Wfll'.ibl'rl'l (Expensive to build) ~mm~ 4 

(17 m.Ju) t~nmtlll m'.ibl'h:Jn~\l'li'mJr~ ~t~'l1~\luth~:~Jlru'ltml'.ibl'~l'lth~mw 2 t)'~ 3 m5uw 
'" u 

& 

2.12.2.4 fll'.i'Ul~ Application Programming Interface: API (API 'Y!lJltltN 

' ' "' 
ilim'.i'Ylu ,rYivh 111' ~1 '*nt~:~J.Yhwm5riYn11 nn 1 '*nt~:~Jvht191t~5 ~1 t~~'U ni1t~:1J 191'lt~Vl\lt'lf'U API 

"' "' 
"' 'U~fll'Y!'U~'ll'U \91ti'U lJ1191':i ~ l'U 111'11h ttmmht~ 'i1 ~ll~l'l'l 

. "' 
~ht~ 'i)';jll~l'Ufl~'l'li'tJ:IJfl U'U EJ'l API 'Y!~tJEJ'l ~hi~lJ1\91'.i111'U 'l 'Ufl'.i ~1Jl'U f)l';iGlV 1 tJ'U'!i'tJ:IJfl'i)lfl 

(IJ (IJ d.9 cu 

l 'j} '3J" I Ql 'j} Q.l f I 9 'j} 

tt'Y!M'Utllq!fll'UlbJ:flfl'l'Utllq!fl \91ltltll\lt'li'U f11'.i ~ 'li API Open Database Connectivity : ODBC 

'Utl'l1J~iJ'Vl l:IJ 1 fl'.i"b'tl~l'l' ~'l~W.ll:IJbl'llJl'.if:\1 'U fll'.i t~ti:IJ~tl'li'tJ:IJfi'Ulflt!l'l ci\l.ij' ti:!Jflt~Vln'U 'Y!~ tl 
'" 'U 

v..i 
2.13 ':i~'U'Ufj!'lftl1'1flty (Expert System) 

System) 
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jl d & 

2.13.1.3 ~~UUf:;!!'lfCJ'd'lflty [14] 'li:JJlCJtl~ 

!VGJ .X !J}d!Vd GJ!VGJ cl !II 
fnl'm'Ul ~ 'ilflt)!Uti~~'W'Vl f:;!!'lfCJ1'lflty ~ 'lf ~'Wfll~ !flU ~1Unl.l'f111lli 

m~~m.J~1 hlffll.lntl~l 

'Uti~H!;CJ1'lf1W 1 'W m~~tiU 

flltnll i~i~CJ~lCJ ~lfll 'HoUl~Mff m'l~ 1 rit.u'l i111ut'fltt~~'fltlll~1!\9ltlfl~ 

w)tlwm1~m~U'.i1U'.i1ll'f111ll~'llti~Ht;CJ1'lf1W 1utrt1~ 1mtt~~'litr~ 11 u cu 'U Cl 

"' ... 
di "'!II d 
GJ5~ ~'lf'.i~UUffl~ffW'Vlfi''Vl 

q31o ~ 31d .c::!l 

2.13.1.5 Uri Glas [17] ~ '11'fll'WCJ1l.I'Uti~~~UUN!'lfCJ1'lf1W 'li:JJlCJtl~ ~~UU "' ... 

'fltll.l~1!~tl{~ i~~lfll~ JJ'W Yin'li~ mr~~~mh'W \9ll~"l ~ i~ 'illfl'f111l.l{ 'Utl~~~;CJl'lflty tiiit~1 oHwi'i 'U 

<!I di cl !II g~d '1 ~ 
tltym !ffl.lti'W'Ii'W ~!th.Jm~ tmtltym'illfl~!'lftl'd'lflty ~ 'W ffl'Ul'W'W"l 

11J !II , dl !II d ~I ,.I " <I 
2.13.1.6 Keith Darlington [18] ~~fH'l11tln~UU~!'lftl1'lflty !u'WGJ5tll"l\91!!1~ 

'fltll.l~1!191tl{~tlflff~ l~~'W mtiiit:~1 ~~lo B~fnll.l ~ 'illflH!;t11'lf1W U~l 1 ~1~ fll~ B'Wl.ll'W'Ii~ Bff~lJ cu QJ <u () q Q 

SIGJ <I !II ~ "' r 1 di <; dl "' !II 
fnllli ~'Wfl'lff~~~l'W'W'W"l !~tlfl11 ~!l.I'W (Domain) GJ5~ ~~!l.I'W 'lil.lltltl~ 'UtJU!'U~'Ii~tJfnllli 

!Q'V'Il~ffl'Ul1~ffl'Ul'liit~ 
QJ ~t:! 91d 31 d Q.l Q.l d 

2.13.2 f.ltlAt'lfl'lHU~'Utl~llJ!'IW1'lflty [9] ~~1JU~!'lftl1'lflty\9l'eHl.lfJU!oflEIW~~~'W 

2. 13.2. 1 ihh~iY'Vl~fll'V'Iff ~ 1um'.i~l~l'W '.i~uu~t~~iimll.lffll.ll~tl~'il~~B-!lfu 
"' I I I 'j/ 

uo~\9lt1Uff'W t~~YitYivurvi111 ~ t~~nil~t;tl1'lflty 1 w~tl-!lU'W"l 
di , 1 a. !II '"' .,.. d 
GJ5-!lNofll~lJ~~~l.I'W 'il~\Ol'eN tltl ~ 'W ~ ::;~U'Vlff ~l.llfl 

"' "' 
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0 d "' 

f11'HllHJCJ.:jU~~tlfWI 

2.13.2.4 ~lvl9it~m·H'li'l h 'l 'W j~ ·rdl.:jf1TH1"tl1lmm ~1J1J~tl~bllJJTHJtJi1mv 

1'11\?J~·m 1~m.il.:jt~h.!~'U\9ltl'U 111niJ'li'mn~v hdhl'ltl1J'11 ~ mhmJJ~ 1 ~i' 11 ~'l ~ffll.ll':i o~ 'il~fftl1Jfi1JJ 
1L lliJ "'' liJ "'~ ~I ' " 1 "' .,j liJ 5I "" 9 "' '"''l 5111)"' "' 9 nJ;)'1J !IJ !19111'Yh !:I.Hl.:i!IJ'Ut'lf'UU'U 19ltl':i~1J1J'iJ~I'ltl.:!Uff\9l.:il'H\911'1~1'VW !'U'Utlf1-:i'Ul !'11Uf11'1 !'If !19lt'Ul !'iJ 

• <u 

' ., 
':i~1J1Jf11':i\9l'J1'iJ1~tl191'i1~1911~tl l~'U~'U . ., 

5I 11)51 <j/d 9 01 ~ 5/o 
2.13.2.9 ~l'Ufl11lJ~'iJ~ !19ll.ll'iJlf1~1'lfV1'lflty !'Ubll'Ul'U'U"l !U'U~f11'11'U\91 

~ v vd 
2.13.3 !fl"a~ll'':iN':i~UU~!'lHTJ'Iflty (Expert Systems Structure) . ., . 

m'J 1>1191 ii'W 'l 11 'i1 V.:jtJlmt~~i1l~t~'U 'U tJ.:jJJ'U1a1ir 'W ~ 11 tl'U 'i1 'iJ~~tJ.:j mff'v11J;)nm1 • • 
m1JJ{ (Knowledge) ~t~'U fi11JJ'iJ1.:jtt~~fi11JJ !liml'W tl'U'I1~ tlU1J1J ~JJ'li1tJ 'l 'Uf11':i'l11rll\9ltl1J 

t'li'Wt~v1n1lflt~JJTI1tl'lt~1omm'J o l ~fl11lln u m1 mr1119lt~u 1 19lvmff'v'l1€1'nm':ifl'.:jnci11t'liu nu 
<u 

91 d "'"'"' "1 , d dl 91 01 • 1 9 91 91 & 
\011tl1'1119J'U fi111J ~'YllJ~ lJU 1J1J\91 N"l 'Yl'l1~ lf1'11 "ltl CJf.:j 'il~\91 tl~'il\01 ~ lJU 1J1J ! '11 ffll.ll':i 01'U10.:jU"~fi11JfJlJ 

~~~ltl 



hl10\\'ledge Ba~e 1 
Infere nee 1.~ .. --lf----4 

Engme 1 

\Vorkmg Memory ,_ __ ...Jf 

' ' 
"" . 0 1 91 91d 

ill'fft1 2.22 Uff'~'l!!'U'U'illne:J'l f!Hff':il'l:i~'U'UN!'lftJJ'lflUJ 
"' u 

" -\_ : ,')Cl 
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'illflflll'l~ 2.22 Uff'~'lfln tflflWfll'll'W'Utl'l:i~'U'U~t~tll'lilty 1~m~:ul'i''W'illfl~i'* (User) 

11)91 1 0 'JI d ~ ~ 'J) 1 'J).d ~ 
!~ff'V'Um:U ~ti'Wl'Utl!'Yl'il 'ilH (Facts) '11:i'Clff'l:iff''W!'Ylft (Information) !'Ulff':i~'U'UN!'litll'lflUJ'illfl'W'W 

"' "' u 

O'il~ !$!~ u<U'e:Jtff''W tJH 'W~ 'illflNt~tl1'lilW'l1~Vt~ V'l~'lf1u 1run~umonflf~ 1~vmv i u 'il~iJi m 'In'~ 1'1 
"' u u 

9) & 19} .dd 
2.13.3.1 ~l'Wfldl:U~ (Knowledge base) '11:1.Jltltl'l U'l1n'l'Utl1q!n 'YHfl'U:i1'U:i1:U 

t~v 'l t'l u m5 ttlliltymt~m~u jl'W i um5191'~ Eu i 'il'Utl'l!fl ~ tl'lfl tJ:uVI'Jt~tl 1 i u 5~uu~~~tl1'lflt1Jrl' 
~l'W<U'tJ1q!mhumm~th~ne:JuihA'~th~tfl'Yl ti\ .. (IF) [9] '11~tl '11:1.Jltl~'l rl1u~'ltun~tl'lrl 
m1:u{ 1h ~fltl'U 1tM1tlfi11:U'il5' '!Un~flt)l'il'l'l un~ii~n11ru~ 1 ummfl1Jtymml'll~tltym1~ 

tltymm1'1 t'liu :i ~ uu~t~tl1'lflty~t~t11tl'Ufll:i~nm 'h m1'1 i 'il i 'W~l'Wflll:U{ 'il~th~ne:Ju$11tlflt) 
(Rules) Un~<U'mYlru'il5''l(Facts) ~t~tl1tl'Ut~tl'l'Utl'lfl15~mn hfllil'l'il 1~vun~u~1:i~'U'UN!~tl1'li1W 

"' u 

2.13.3.2 '11'11lVfi'Jl:I.J~lt~mJ~u~'ll'W (Working Memory) '11:1.Jl£J~'l ~'W~ 

2.13.3.3 flnlnfl15tl'4:1.Jl'W'l1~tln'~Ufl1l:I.J (Inference Engine) '11~tl 

t~vnunmh'l'l1if'l -h iu5ttm:Uf!l'UfJ:U (Program Control) '11:1.Jltl~'l tfi~V'llJtl~'l'lmul~rll'W1tu'l11 

... 
'11 n 'l'U tl'lfl15 V'4 mu 

' " 
1 u'l u m5 ~ 'il ~ 'l'l1t 'liu iJ! $1 5 ~ uu 'il ~ 191' tl'l '1'11m ';j ~ ~ \9i mtn~'U Bf'i1u~ n111nu 
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. . . 
I) riTtrvhntlltl'Uf11'Hlt.pnw (Inference) '111'1'n!TYi A'Wl'll'flllll{ilni 

' ' . 
I d.C:S Q.J 0 3/.c::S 

2) ff1'W'YI!f1tl1f1'Uf11':i'fll'U'fi1J (Control) 'YI1'11'Wl'YI 'fi"J'U'fi'JJUft:;; 
q • 

hw1tf1t) (Rules Based Inference) !~'W¢l'W 
-· ~ ... v "' "" .d, 'J) 'J) 2.13.4 fll"Hflufl1llHvUH'lHl<t) {Rules Based Inference) [9] 'fltl !'YI'fi'W'fi'YI 'lffl"n~ 

Yo Q.l 31.::::1 1 d q31 o Q.l 31 3) .::9 Q.l d 1 d 
'fll11J~{l'1'11)'U) :;;'U 'Ufj!'lftll'lflty \Pltl'il:;;1Jf11':i !'lff1t) (Rules) fl'1'11)'Ufl'H:J'fll11J~ '1f~'il\Pl!f1'Uf1t]t'11m'W 

' ~ 
II] V'f 'J)"' "" 'I VG] "' 1 ""1 'J) "' "" n !'W)ll'W'fl11llt!'V'I'elt)tlf1 !'lf !'Wfllti'I1M \Plti'JJ flHff':il,:J f!,:J'W 

Premise or Condition 

~ . 
'Wtlf1'illf1U'Wf11)ti'41Jl'W iiPltJ li'f1t)V~!fltil'li'tl~tl'Uf1fl 1rtf11)fl'\.J'I11 (Search-

.d.j} CV I I ~'J/Q.Ij) 

Mechanism) tlf1\Plltl 19lltlt11~!'lf'WRule 1: IF an international conflict begins. (mmf1\Pl'lltl'll\P\Utl~ 
~ ~ 

):;;'11ll,:J1h:;;!'Yifl') THEN the price of gold will go up. (~~U'W )l'fll'Yitl~rll'il:;;~~"l~~'W) 

'illf1f1tj'l'Wri1'W'lle:J,:J'Ii'e:Jfi'1J1J~~l'W (Premise) '111e:J!~e:J'W1'll (Condition) '11~,:) IF an 

.J ~ 'J) ~ "'> .dli] 'J)ov ~ II] 'J), <I 'J) 'i 
international conflict begins '1f-!l!1J'W'll~H'Vl'il'ilH'YI !\Pl'il\Pl!f11J n 'W~l'We:J-!l'fl'fll11J~ !\Pltl'fll11J'111Jltl 

Utl11Jril!tl'W'il~,:J(True) !ft'lle:J ~,:Jff11Jl)fl'ff~11f1111J (Conclusion) '11~~ THEN the price of gold will 

go up 1~ril'fi111J'il~~t~u'il~~ ~,:J'i):;;¢le:~,:J'fflm':imhntJ~1~1111t'i11JnuntJg'W"l ~t~v1'1i'e:~~1~ 
tlfld 3) o9J ,ef o ~3) ~ dl 

e:Jtll~ ! 'j f119111J 'il:;; 191 e:J~ u l'll e:J'ff'j 11m mu m'Yilm 'j 'ff'U 'fi'W '11 'j e:~m l'il'ffe:JU! 'fftlf1e:J'W 1 IPl v11i f11'j 'YI\Pl 'ffe:J'U . 
f1tj1mh'W'lle:J~ff1J1J~~1'W(Premise) un:;; 'li'e:~fi'~!J (Conclusion) ~lt11Tif11)~'U~!i1tJ1J (Matching) 

' ~ 

'111e:J f11':i!l1~ ti'U!'titi'Ut !Ju 'U'U (Pattern Matching) fiiJttJu 'U'U'fltlltiflil,:JtlWJ1!1J~ ti'U!'YitJ'Utl'W ~f1'fl-r ,:J 

2.13.4.1 m·Hl'uritn[J'U (Matching) [20] t1Juuu~m.JL'll'111e:Jfl'l-UJ~~l'W1untJ 

Vlfftlf11':i ~'U~tfivu ifltltJl!e:Jl'li'm~'il 'il~ ,:J (Facts) mu!Jn,:J!~'W f1fJ tm:;;u'YI'W ril'fi111J'il~ ,:J~"Jtl~lulJ':i 

(Variables) t'l1u x un:;; y rlmi'u!~e:J'W 1 'U!m:;;'li'e:~'ff~11 1911mh~u 
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RULE 
Comet Is-a horse 

IF: x is a horse 
Prancer Is-a horse 

x is the parent of y 
Comet is-parent-of Dasher 

y is fast 
Comet is-parent-of Prancer 

THEN: xis valuable 
Prancer IS fast 

Dasher is-parent-of Thunder 

Thunder IS fast 

Thunder is-a horse 

v ' v 'ct 
VI18£1Hfll'Hl'Ut)A'Yiti'U (Matching) 

~ I I 91 G "'> I ~ ,I 11191'1 11191 I 

~1fWITflV1-:Jb1'11JTHH!'Yl'UIWUV!'YI~~'j ·:HnWI?l'JHlJ'j rJ 'Uf1t) tfl !<Jf'U "Comet is-a horse" 

~1J~nmYiv1Jt#i'ttl'U "xis-a horse" !!19'ihlb1'11Jl'jti!!'Yl'U~1 "Comet is-a lion" 1#\ ., 

" x is-a horse " " y is fast " "xis a parent ofy" 

x =Comet y =Prancer x = Comet , y = Dasher 

x = Prancer y = Thunder x = Comet , y = Prancer 

x = Thunder x = Dasher , y = Thunder 

x = Dasher 

, I f I 

~'I'W'Ub1'11Jl'Jti'Vi'il~t~V1Jt~V'U,'U t~l~f1Qt~I'J'Jn'W,#i' tGJf'U "x = Comet and y = 

Prancer" , "x =Dasher andy= Thunder" ~.:J x fiv Comet and Dasher is horse 
., 

matching ~~ 'l ~l~fll':i'Yifl'Giel.:Jtil~ ti1H'Yiti1Jfl1Jl'Jf1'1 flt) 'lujl l'Wf1111Jf ~.:Jt! 'U'Pilflj 1'Uf1111Jfhttl) 

m~~~vh 'l11''l~t1'Gil'U1'W 

' 
I) iim11lttl'WBb1''j~ (Modularity) ~.:J !'WeJ.:J~lmtl?i'Gt~f1tjli 

' ., 
fl111lb1'1l\J'jW'lul'l1W.:J !!'GI~I'l'J!!il-:iYI'l~~ii'UeJ1J!'U\91!!~mv'lunorvht!u 1'11eJ~1-:Jt'!fu Ifx < y then 

z = 5 '111eJif x ="money" then advice= "Go to shopping!" ttlul9)'u 

2) ~lvl?ieJfll'j t.u'l 'l ~ 

3) ii1f1Hb1'fl'l~~1tl 
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y ct 

<u~:mn1 

I) hJm'.i:O'U~!'U~CJ1H'VitJU (matching) 'il~i~l~fll'.iYl~HHJ~ 
., 

-~ d ... 'I 'J) ... ... 'J)'I ' 0 'I 'J)'I 'J) 

llrHJU!YlCJUf1U'¥Jf1'1 flt'J !'U)Il'Ufl11lli ~'I'U'U'Hlf1)!1'Ufl11lli !'Hty fll'il'il~Yll !'11 !'1H1m'Ul'U 

' cve!l cvQJt/' !V.J ..::::::1 

2) ~'"!fll'l~fn1'l.J'W'¥!f1f!'J1Jmll'l"l'!.J'!i'.i~'!1'J'! ,~m1!.!t "lf ~m'il~!.! . ., ., 
m'.iu'Wfinfl11ll-f'Yicih~tm n'W i~ 'Hln il-iiii~ fll'.i\9\'.i 1'il~H)1Jfll'.iclflrl'W'll~'lfl11ll-f 11whtl'W~~~~v ., ., 
.d 'J) '}}11) ' 
Yl\9\~~ttfl !'ll!'ll"'U I : Ifx < y then x = 5 . 2 : Ifx < y then x = y 

"" _I "'~ """' 11) 'J) & " 'J) 2.13.5 n1fi'Uflfll'HJ'll1fl1UJ (Inference Techniques) fl~ 11ifll'.i !~l119f'l~'lflfl11ll~ 

') ' .d 0 ... d l!j'J)'I <I 'J) 

(Knowledge Acquisition) !~Vf1~'UYJ'il~'Ullll'il~!f11J n !'U ~1'UV'Iflfl11ll~ (Knowledge Base) 

., 
Ql Q.l .:2 9) o C!a ..... r ... 1 11'9 31 
~~'U'U 'il~\9l~~'Ul!Ylfi'Uflfll'.iff1lJfl11ll (Inference Techniques) llllJ'.i~~fl\91 !'ll" 

t~V~lffVfl!;'l l!;'lfll'.i~~lll'U ~.:~ii~11ttuU'lJ~~l~fll'.i~ttl'lf11Pil'lrl'U 1'Wfll'.iff1Uf111ll 1~v1~f1t) (Rule 

Based) ~~~nri11G~,r1~~'U 'il~1~'HEnm'.i'lJ~'Ifll'.i!1l~vut'Vivunt]tl'U~l~mYI'il'il~'l 2 !Ylf!Ufl ;)~ 

!YlflUflfll'.iV~lll'Utt1J1J~~'W'HE~ (Backward Chaining) t!!;'l~ fll'.i~~lll'Utt1J1JLU~l'I'HU1 

(Forward Chaining) 

_I Y "-' e~ 
2.13.5.1 fll'HqumUU!U'I.J£16'Ufltl'I.J (Backward Chaining) [10] 'HlllVfl~ . 

"' 0 !'W~'Ullll 

m! 'Uff'W'W l'lllmEn~~~YI 'il 'il1 .:~ [20] 'H ~ ~ 'Hmvil~m'.i ff'.iUfl11ll~l-i~t.W 'U fl11lnhfiru~n~mmv 
q q Q u 

(Goal-Driven Inference) t~CJ!~lll'i''W'illfl~~~m~w'J~ (!i11'Hl11V) tt~1fl'U'HllUrJ~MEf1)!1'U 
_I .d 11) 'J) • ~I 11) - 1 .d "' 11) 'J) "'~ 11) • 'I o "' "' "" <ld 

(lJmVYJl'l) Yl'il~1Wfl 1~11!lJ'U llJI'llllYlfll~'H1'1 !1'H':i~ Ill !'UYll'Utl'I!~V1fl'U'.i~1J1Jfltlll'W1!\9lmf1 . . ., 
'il~Y11m'.il'i'Wm1 ~m~ ll~'W 'illmi11'Hmm'li'Wf1'W u\Pi~o~u'Wr'r'W ~~ -hiJl'Hmv'Yinl'H'W~ Hl! w~'W 'il~ ~ 

"' d ' 'I ' & ' 'J) Cl "" ' ll)_J' 'J) "' _3j "' 11) ' 
'H'.i ti!Yl'il~Vl'l !~~Vl'I'H'U ~flV'U t!!;'l1'il'l'il~'W'ill'Jtu lflt)\91~ ! lJ11ff~~fl!;'l~~f11J!Ul'Hl11V'H '.i tl Ill 

gJ ~ ~dt lJ} ' 'jl \IJ' 
~1Vfll'.i\9l'.i1'ilff~'Uffllll\91)!1'U (Premise) 'H'.im~eJ'U I'll (Condition) 'll~'lt!\9\!;'l~flt) 'Hlflfl'U'Hl !ll'Wtl 

.I o "~ 
~lJ!t1J1Jf11'.i"Yl1'11'U fl~ IF the current goal is to determine the correct conclusion , THEN the 

process attempts to determine whether the premise clauses (facts) match the situation . 

., 
'illfl'H E nm'.i ~'~ n ri 11~1m1 t1 ff'.i 11fltu Enfl ru~ 'lJ eJ'I fll'.i ~'.ill f111lltt uu ~V'U nE u 1 ~~ ~il • • • 
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1) mm~rlmfmn:iltJ1l:Q'v 1':ifl (Diagnosis) 

2) ri:h..!f11':ilJfl~111f11J1J1J1J'Uti.JiJ~fl~\91 (From Present to Past) • 
" 3) iJ m ':i <thn'U 1tl 'U th~'Uri m..! u (;1 ~ '11 ~~ vv1~ 1 tl'U <il'W \91 fl'U 

(Goal Driven) 

99' 9J Ql~' 
4) t'lff11':ifi'U'I11U'IJ'U':i~fi'IJ(;lf1f1fl'U (Depth-First Search) 

" I '131<> 11)311 <!I 

_ _s) ffll.ll':itl'lf1tl t lW'Ii'Ulf.Jfl11lJ tfl~lf.J'U'U (Facillitate Explanation) 

~1mh~m':ifi''W'I11tt'IJ'Umi.Jm11Jti.J~1~'11ulu(;l~li'v'Un~'U 1"11'U mw~~v~m':i~mn:j . 
1flvrY1':i lfl~ v~u'U 111n~m'l1~ ~:0~'11119ll~v~ hnJ! i.Ji.Jmv'Vl1~~mJ(;l':i1'lf'li 1u (umvm~) u\Vl11iiJ • 

' ' jl SJ I 
-=! <Clo d.-=:t. I Ql Ql Ql Q.l QJ & 0 ~ .d: 9) 'j/ 'J) C). I 9) 

l'Vl V1'1J'U 'Vl'U'U \91 ':i -!l ':i ~ '1111-!l 11-!l '111\9l'Vl~fffl-!l fl-!l 'U 'U 11 ~ 111l1J 'U'Vl1l~\91 fl-!l fl 'U '1111 ff'U 'Vll~'IJ 'U ':i ~'1111-!l\91 'U'Vll~ 

" 
ilmJmv'Vll-!l ff1m':it:rvh 1~ 211\ ~-!lu 

- '111m~lJUmti'Vl1-!l w :O'-!l'l1lflfl'Uml'lf'li1U (l'ih'Hmv) • . . " 
u?J~ll1f11':ifi''U '1111l'Uf1111l~'W'U!~V1~1l~U'U 1 UG-!l :O'-!l'l1l\9l!~V~ 'l '111i (umti'Vll-!l) !5 vn1lim':iil11 

m':i rY':iumllJtt'U'UVV'U n~'U 1m~mm~ lJ~'U'Vll~ w :0'-!lMlfl!~v-!l 'l '111i ( ~'U'Vll~) !m~l11m':irl''Wm • . . " 
1l'U n111l~'W'U!lirnii'Wli 'il~ii'W i i.JrJ'-!l.ij'·:ml'f'IV'U?J':i1'lf'li1U nih'H mv) ~~ vn1lim':iu 11 m':irY':iUmllJ • • 

U'IJ'IJVfl'Uml'U ff11Jl':itl'l~m':ifl''U'I11U'IJ'Ut'IJ1:lfl (Blind Search) '11~fl eJfl~ff~f1 (Heuristic Search) 

mi.J':i~f1fl'U 'l 'U m':irl''U'I11!~ m~lJm1m1\91! ~1~m~i.J':i~ff'Vl im'W 'l 'Wm':ifl''U '111 1"11'U m w ~~tl'U m':i 

rY':iumllJU'U'UVV'Uf1~'U m'ilm1'ilrYV'Ufi!~'U'Vl1-:jU'U r-hi~~1v ':i~V~'Vl1-:j!m~nmu'U'Ufl-:j!~V1U'U . ~ 

~~vihm~ 'ill ':i w 1! ~ 'U!~ V'U 1 'UU ':i ~ n v 'IJ rl1'11 f 'U 1'1' 'U '111! ~ v1ii 'U ~ 1 ~ 'U dh '11m vi~ v v1~ m m~fflJ~"!fl 
'VW {l''j U! 'VlfltJ fl f)l'j {l''j Ufl11lJU 'U'IJ Vfl'U f) ~'U i ~ ~ fl ! ~ 'U 11\ f)l'j ~ 'il ~ 'l11 ~w ff':iU'Ufl~ 111'Ufi111J n \91 v 

q q q a.S cu 

" " ~~lJ~ 'U 111n~~ ':i 1ildl1 Mmv~~v~ m ':i m H?J rY~ iJ 1il1'111J 1m! 'U v111 v~'l 'U ~h'U iJ ~1J~'U v~nt) ~-!l ir 'U 

mn11~ 'l ,r~tlmmmtl'U 11~ ~ ~~~v~~rY'il.W ri1w~v'U 1 'llnV'W!rYlJv ~~v'U 1 'UtY 'W ~~ vn-J1 1il1Mmvvvv 
~ 

(Sub Goal) 
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Goal 
Start 

.fll'Yi~ 2.24 Goal-Driven Search (Ylft''Vll'lf111fl'W'I1l~'".ltJ Backward Chaining) [20] 

FACTS FACT S FACTS FACTS 

.fll'Yi~ 2.25 f111'ff~llf11llJttUU~tl'Wf1~'lJ (Backward Chaining) [20] 

'illf1fll'l''l~ 2.25 ':i~UUfltllJoW1Wltl{'il ~i'1lf11':ifl'U'I1l hHH~lJI'i''W'illmih'YilJlf.J fit~ Z , F , 

D hw.W 'ill':i W lt~l'YilJlf.J~fll'YI'U ~t~'W 'il1 'lU~1~-!I'Ifi'ill':iW lf1~ilb1'tl~fl~tl-!!flUtth'YilJlf.J'YI~t! 1'hJ ~1f.J 
. " 

f1111'111'ilb1'tl'lJ'fflJlJ~!l'W'YI~tlt~tl'Ul'IJ'IJtl ·:utl>i€'l~f1Ql1~tltf1ll1lJlf.Jthw (Sub goal) l1''1'YilJI'IDB'U fit~ 

F& B (~:h'Uil ll1 F H€'1~ B ttl'U'il1'1) C & D H€'1~ A & D trim'-l'lJf1QI'IllJ~~~'W'YilU~1~'il~~lltlJ'Wf111 

11'1V'ffllJl':it:ltt'ffl'l-!li-h:J 1ci (Chaining) 
9) y Q.l ..d 

'IJtl.:Jf11':ifl'U'YilU'lJUf.Jtl'Uf1€'1'lJ l'lllJfll'W'Vl 2.26 

' 
.fll'Yifl 2.26 U'ffl'l'IBackward Inference Chain [20] 



.-

" 

.:. 
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2.13.5.2 fll':iir1Vi'r:m..JH11111'11~\rt-nrl (Forward Chaining) [9] 'Hllll'Jii.:J 

"! 31 31 "' <S d <>d .J ?I <>d I 31 0 "' d 31 
fll'l 'ff1Jfl'U '\Je:JlJ l."ll'IJ.:JCI fHlfl11i'H'U .:J l1J'U 11ifll':ilJ.:Jl'U'UflJllJ'fflfltu'VI 'lHllJCI (Data-Driven Inference) cu q u cu 

I I 'J} I f 

1~m1ll ~ltll'i't.Jm 'ffl'l'ff'Ul'VIfl'Viiie:J~ l1 ~ e:J~ltlll'U 1m1ll~~~'U ~l'U l~e:J 1 M'i~~.:J ~1."1 ~vnl'\Je:J.:Jfll':i 
~ ~ 

" mnh~ll lr:t ~1."1 ~'U ni1~~ i~.u'e:Jtr~v 1 ~l'l'VJ flfl{) 1 'U ~l'Umlllf ~~\}fl'VI~1:1'e:J1J~.:J'Hll~lln~ 
' " ' 

nwViNl'U ~~t1ll~lfl'Hlfllflll:JJ~1-:J Ht 'U~tJViml ll'Jml:JJ~l'H~e:Jtl1:JJ~lflN1 '* 
"' 

1) fll) lD~ U1Jl Vi U1Jl~:IJ ~ lflfl{Jll) fll~'U ~'U, Ll 
'I d dt I'] d 31 o "' <O'lrf .Ill] 31GJ 31 

2) 'Hltlfl{) t~:JJl.:Je:J'U !'ll'VI\}fll'le:J.:J ~~'Ulte:Jl~r:tr:t'V'I'Ii w n !'U]l'Uml:u~ 
dt 0 "1 . 1 31 & 

3) lfl':ie).:Je:J'-jlll'U~ ~ 'VIl !1J~'U'HlJ~]l'UfllllJ~ ~.:j~ ~ 'H~~ 

" 
4) lll'ir:t ~ fl{)~ ~ \]fllil~ l'JiJ!Vil'JlJ 1 f1~-:J 

St.ut 

I 

.fll'Vffl 2.27 Data -Driven Search (Ylfl''VIl.:Jfll':irl'U'Hl~ll'J Forward Chaining) [20] 

FACTS 

F & B-- > Z 

C & D-- > F 

A- > D 

RULES 

FACTS 

C&D->F 

A-- > D 

RULES 

FACTS 

C & D -- > F 

A-- > D 

RULES 

.fll'W-fi 2.28 fl1~rl'Ur1"1~1tH'Yl f1 tJ'fl Forward Chaining [20] 

d .Q l.J191• .Q rl 0 'j) 1 ~ 9) 'j) 

~ltlfll'V'I'VI 2.28 e:J'Ii1Jll'J t<fl 11 ':i ~ 1J1Jfle:J:IJ'V'I 1 ll'le:J':i~ ~ 'VIlfll':if1'W'Hl <fltll':ilJI'l'W~lfl'\Je:JlJ CI 
~ 

ml:u~1-:Jne:J'W l~lln A l<fll'Jif:i~l':ituloUe:J:JJl."lmlm 1-:J~l~mw:u~~l'U'H~e:Jlie:J'U l '\Jn e:J 'Ull~lUllll 
~ q .. 
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tmti'Ut'Viti'U ~el D , F, Z 11PltlbHl.Jl'HHt'i:1'1Pl ·n·h~ hi (Chaining) 'tlel~tlllii'Wl11U'U'Ui'I.J~1~r·rw1 ill 

~~m'W'Vi 2.29 

. 
"" ill'Yt'YI 2.29 Forward Inference Chain [20] 

Fo...,...,...-d Chal ning 

Data J=t ul e-s ------ Conc l us r.-::.-.. n 

IF a = 1 & b=2 T H EN c = 3 IF c = 3 THEN d=4 

Bacl<.......ard Chaining 

·:;:,_, bgo'2'.1s - ---- R ul""'=' - -----

<o.= l 
tl=2 

d=4 

d=4 

'l fj) 9) o lrJ 31d. d o cv '13/ cv 31 .d.:::s d 
'WtllHl'Wl11'tlellqJ " 'VI1 ~ \Pl ~'Wti~U'U'U !'W~m\Pl'U (Sequencia! Search) U"~ 'lHl'U'tlellqJ"'VIlJ'ti'Wl\Plmfl 

, 9/ I I 

rvh tT 'W ~ ~ tT 'W 1 'W m ) II 'W m ~ el JJ" Viii 'tl 'W 1 IPl hmi ri el 'W m) II mn l1 ~ v l ~ 'l'r ;h ~ tll l ll 'W rnu el JJ "Vi 11 ~ 
"' " "' 

, • I <V <V 
'1:1'1lJ 11 fl tt 'U~lJ) ~ !fi'VIfl1) 'fl'W l11'tlellJ~ 'U'W· 

"' 
1 <j/ <j/ II] <j/ • • 1 0 IIJ <j/ "" <j/ II] o' . 
~m~ff)1~\91'W ~lJU" ~ flJ1Y'i'i:1'1lJl)fl111U'Wfl ~\Pl 2 U'U'IJ'flel tll1'fl'Wl11U'U'U ~'U"\Pl (Blmd Search) !!"~ 

tll111'Wl11U'U'U el'el ~ ff~fl (Heuristic Search) [21] flJ1~t1J'W 1'l.Jm'W~'I.J~ ~ fle:J'Uii'·:w 1l'I'W\Pl (Node 
<u 

Q.l CV ~ I I d d CV CV tJ' ~d. 9} I 

'fll1lJfflJ'W'W 'Iil ~ l'll1~fl " lJ'tlel~'i:1' ~'tiel~ !'Well! ff \Pl~'fld1lJfflJ'W'W 1iill1\91'W'W el~'tlel~ fl "lJ (1 ,3,5) !W~ (2,4) . " . 



. 
fll'Vfn 2.31 l'l1tl~1-:m':i 1'¥'1 

ttl tl~ 'il1fl~'llmJ1J'U tl~'Vl ~ ~~'W ~'llu 1J1Jm 'W 1~ tl~N'I1~ ~'Utl ~m1'¥'1 (Graph) \Pi~J 'W 

m'il'il~n1'11'W\Olurnll'UtJ~'Vl~l9l'1uuenll'UtJ~m1'¥'11Pi~ci' 'Vl~ [22] ;ttl m1'¥'1~1?imtltJ~n'W 1\0lu"l:Jij 

1~'il':iU~ (Loop) 1'WI'l11'fl':i~b1'~Vml~ 

. , .. -

't, 1-~\.lL~ ::/)~fi.l! 

------ y~ ;-._ 
---

. ... .. 
'{ ~~~ uc;.; t 1J. 

m'l"'~ 2.32 ri1'Wth:;;nv1JI?i1~"1 'UV~ 1'f1Hb1'~1~'Vl~ 

__ :.. _ 

( L i 

(Vim : http://72.14.203.104/search?q=cache:RWAos4J9nyEJ:rbu.qru.ac. 

th/~datastru/lesson! lesson7.htm) 

'il1flm'W~ 2.32 tJihnu"ll9l'i1 i'VI'W~ A ;!tJ1'11'W~':i1fl'Utl~'Vl~ci'm'l:;;t~'W L'VI'W~u:U 

48 

'Utl~ L'11'W~ B c D u~ :;; E 'UW:;;t~EJ1fl'W L'VI'W~ B c D u~:;; E tll'W L'11'W~~uv~n'W i~u 

~~'11llmll'W i'VI'W\Ol~fl'Ue:J~ 1'11'W~ A iM'W~ G H un:;; J tll'W 1'11'W~~utJ~n'Wtda~'il1fl 
'" 
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v 111 d 
2.14 fll'Hl'Wl'ilUU'U !'UI:lV'I {Blind Search) 

f11'jl'i''U111!!'1J'Ul'IJ~~ {Blind Search) t~l..!flnl'i''U111!!'1J'IJ~t~'U'YlVlulfl1'11'U~'I1d-:JhW-:J 

~n1 '11'U~'I1 d -:J 1 ~ve:m'YvYifl''Yll-:Jt~m11nl'l1 'U ~fl nA'U m1 ~ v ill~ e:J-:Jij<U'e:Jl.ICle:J~! ·:nJ 1'Jhvnr11Jf11'j 
"' 

IPI~i'Y'U i u1lu~t~'U'Yll-:J~e:J hJmh-:J 1 'j '11!e:Jnri11e:JVN~1V<'J ~e:J nnu~'l1 ~mj'e:Jl.ICl l~m'Jhvl 'Uf11'j 
"' 

" " ·fi''U'I111ll~ e:J-:Jmffv<U't~JqJC1l~"l !1-:J ff'U'U e:Jflu lflYlfl''Yl1-:J 'ffll.Jl'j t~e:Jii'!J lV'lh~tfl'Yl'Ue:J-:Jf11'jA'U111 ~n 
V ~ I 

2.i4.1 fll'Hl'WMl'YINI:lfltul'W (Depth-First Search) 

fl1'jA'U '111tt 'U 1~ nfie:J'Ut~'U fll'jA'U '111~n1'11 'U \P!Ylfl''Yl1-:J u 1n'j'!J 1 fl 'j -:J ~~ 1-:J !if 
"' 

d ~ 9) ,.. d t 91 ~ Gl CJ}Cl d ~ & 1 ' 
'YJ!'jl.J\Pl'Uu1fl ~'11'Um1fl (Root Node) 'Yle:JV'IJ'U~~ mnt\Pl'UlJ-:Jl.ll ~'111Jfl'Yl~~ tl.le:Jtl-:J ~'11'U\Pl1Jl-:J~~ 

1\1 q q q 

g/ I I I I f I 

(Terminal Node) l'li~e:J'U~'Ul.ll~u~~-:J~~'Ue:J-:Jfl-:Jt~V1~ijf)-:JtWfl!!lJ~cJ-:J1ll!~t~'U~l'U !!~1t'1l.lt~'U 
q "' q 

lJ-:J u'Ui1-:J 1 '11'U ~~fl~~ ~fl vht'Ji'U if ~tl'IJ 1 '!Jt~ e:JVu'U'V'I'lJ 1 '11'U~~~e:J-:Jf11'j'f11 '11! mY1'j11JflTU'Ylfl1 '11'U~ 
q q 

d 31 ~~ ~Qj~ ~ d' 31") <J) <J) ~ 
\Plll.Jfll'Vi'Yl 2.33 fll'jfl'U'I11'Yl1-:J1Jflfle:J'U fle:J 1tifll';i1tfl':ll~'I1!!1J~~';i1-:J ~'11'U~Clfl'Yl1-:J~l'U9J'1V Ulfl'U'U 

"' . " " 
~-:J\Pl'j 1u~B'IJ111 '11'U\Pl~~~1-:J~'Ul.I1U'U ~1l.ll';itlm~u1V~~ 1-:J 1 '11'U~1Jfl1~Bfl'I1!B ill 

"' 

.d ~ 3) & ' 
fll'W'YI 2.33 'Ylfl''Yll-:lfll';ifl'U111!!'1J'IJ1JflflB'U A B D H E I J C F K G 

I 1 I 'j/ Q.J I I ~ 9} e$ Gt'J) Q.l .C:{ 9) 

\Pl';ilu~e:J'Um\Plll.l '11 'U ~\?11-:l<'J t'U 'U 'Yl1-:JC1-:J'j~~'Um-:Jfle:J'U 'f1';j e:Jfll';j fl'U 111'Yl N Clfl ~ 'lf'I11Jflfll';j fle:J fl'U111 
I I 'jJ I 

(J-:j 1 '!JI'l 1'U 1ru 'Yl Nn-:J~e:Jv'Yll-:JotllCJ~\Pl ne:J'U tl' 1 ~~~ ~'U 'Yl1-:J 1 '!J 1~~-:j u\Pltle:Jvn tr'IJ~'U 'IJ'U ulJ~ {1-:j 1 '!Jc'J-:Jn-:J 
<tl q q Q 

~c'J-:J1lltflCJA1'U1tu i1Plv.Yh1riu1fl'Yl1-:Jotl1CJ1'!J t~l.lu1m'V1 '11!e:J R ~.:~t~'Uu~ mn'UB.:Jm1vl fll';iA'U111 
"' q 
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.:] 

d QJ 9) & I 

ill'Vftl 2.34 '11 Cl f1 f1 Wrl 'W 'Y11 L! iJiHl flfHJ 'W 

QJ v d 
2.15 tn'a'W\?ll'l!l'a~1J1Jfj~'lff11'lflty (Development of Expert System) 

i'vu 1'1'1 [19] nri11~-:l m~~WJ'W 1~~'U'U ~!;tl1'l11Ur:il "!ll'W m~ b'l'f1-:l~~'U'U~~;tl1'l11tu 
'U u qJ u 

!J/ l 1 'JI I 

~ ~ 9 3) 9 ~ Q.l .<::::! d 9) Q.l C). cl 
'U'WlJl!VHl ~ '11-:ll'W ~ 'W!~ eJ.:l!'Q'V'Il~!'ill~'il.:l f11~VIWJ'Wl'W 'il~!f1tl1'lJeJ.:lf1iJm~iJ1'Wf11~1!fl11~'11 

eJeJm!iJiJ ~lCJeJ.:j tH mh .:j ue~~ m ~'llmm~iJiJ!~ e1 ~~ vh h1'1 llu ~ ~ iJiJ~!;tl1'l11tu~ b'('jJiJ~wu iJiJ" 
q qJ u qJ 

" . 
~ v 0 Q.J OJ v 'll~ 

2.15.1 &fl'a..:J(;l'al..:i!:ll~1J'lf'l!'lltl..:itn'a'W~'l!l'a~1J1Jfj~'lff.l1'lflty (Hierarchy of Expert 

Systems Development Process) 

~LUNTENAN<.'E 

11\IPLEl\fENTATION. INTEGR~TION 

I TESTING. \"ERIFIC.-\ TION. YALIDATION I 
j DE\"ELOnfENT PROCEss j 

I T OOL SELECTION I 
I KNOWLEDGE REPRESENTATION I 

I PROBLEM SELECTION I 
CONCEPTS 

IBAC'J..:GRf)FNDI 

d 
('\'llJl : http: //media. wiley.com/product_ data/excerpt/ 18/04 712933/04 71293318.pdf) 

2.15.l,l l'llllJ!ll'Wm'Ue:J;J~~1J'tJHU (Background) 'MlJli'J~-:! fll'HlTI'lJlf:.l 

:;:!1 ~ "' "I "' "'~ :;:!1 liJ. iliJ 9l d o "" <I 
t'l1\9l~W fl'JllJ!lJ'WlJl lJUJ'Yl11\9ltllJ~~b'l'.:l'fl L!CI~fl'f1'l:Jlfl1l:IJ!lJ'W ~lJ ~~'lJeJ.:J~~iJml'W'\'l'\'llf11~1l'fl~1~'11 

q u q 

I I I 9/ f 

95-:l!ll'W iY .:li!i\'11~~ wwu m~ 1 'W'lJ'W \91 eJ'W!~lJ viu 



2.15.1.2 f11':ieHJflU'lJ'lJ':i~'lJ'lJ .. nu h..!-:i~~Pluuu 1n~ (Concepts) '11lJltl~'l 

flUe:JtlflU 'lJ'lJ ':i~'lJ'lJ 1 U ':i~\9l'U LLU 1fl~'U eJ'lNL9h:J1'b'1UJiJfl11~fl~ 1tlfl ~ 'l tl'l.Jf11':i~1'llrll1 fl ':i 'l'Utl'l~ 1U .. " 
~J' dt oq3Jcl I .alQ.I I li'J 9} 9} 

'Yl'JU LWJ'l'il1fl'il~'Yl1 !'11 L11Ufll'W':i1~11':i~'lJ'lJ 'il~~rlfl'I:JW~l'b'U b ':illrl~f11':i llfllhymt '11bYllJl':itl 

~eJ.:JL11um1~{;'1'1lJl':i111~CJ':i1~'UeJ'l':i~'lJ'lJ 

2.15.1.3 f11':ifll'l1l..!~'UeJ'lJL'U\91LW~~fl'I:JW~'UeJ'lUW'l11 (Problem Selection) 
" 
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dl Gj~C::dl 0 ~ ""~""' 
'11lJli:Jtl'l f11)U{;'l'~'J t'l1L11Utl'l'Utl'lJL'U\91 (Domain) Uri~Ufl'W'Utl'llJ'qj'l11'YlU'Vl'il':i'l (Root cause) 

(;'1'1lJl':i T:ll'leJ'lJ'lh~L~U .jj eJ {;'1' 'lbYm~ t11nm'h111~ ':i 1~ ~ 'lfi11~L 11m~ {;'1'~ 1 u mn1 1m11 ':i~tlflvl1 ttl'lJ • 
':i~'lJ'lJNL;V1'1l'1W 1'1--:wch.:JL'lfu 1 u fll:i~1LU'W'fi':in'iliflCJrr1111 tlw111rhummJ'm~L~mnuvm¥-l~l'l 

Ill u q u 

~\9lfl~ 1 m':i 'U 1~ e:J'l rlfl11~ f~'111CJ{;'l'U u {;'1''4 u m':i11~11~ 'l1U n n u 1 '111-:i nm m1 ll~m:i 'Vl ~'W mm 
!!) 3) I I !IJ 

'lJflflrltUe:J'lrlm L~ul'l'u vl'lU L'Wtlu~ihir .:Jmci1UlJltl1'11U~'Utl'lJL'U\9l'Utl'lU11J111 (Scope of Problem) 

~ C:~ 3) 'liJ ~o llJ d~ocl~ 
L'W a11-:i~ L~U fl11~\9ltl'lf11':i\9ltl b 11 L~tlfll'l1U ~'Utl'lJL'U\91Ur1~ rlfl'I:J W~'Utl'lUqj'l11L{;'l'H 'ffU 'il 1LU'W \9ltl'l 

" 
2.15.1.4 f11':i U'ff~'lfl11~{ (Knowledge Representation) '11lJltl~'l 'li'WI'le:J'W 

<V ,..I r/ ~.d lfJ 3) & rf 9) I .d 1 

'ilfl~lJU'lJ'lJeJ'lflfi11~~'Yl b~lJl'il1flfll':i~'leJ'lflfl11~~ (Knowledge Acquistion) 'il1f1H'l1rl'l'Yl\911'l'l 

0 ' " 

'l-11mL~tJ~ 1v.:Jmrl'fi11~{(Knowledge Map) L.U1fl'1ml'u ne:Ju~ u~'l'l1m':i u11r~.:JtJ'lrlfl11~fmci1iJ 

1?1'1tJfll':i L~m-J 111-:i um~111' e:JrJ'l -:i1-i''ff (Coding) L~all~Lnu 111 'W~1'W e:J'lrlfl11~flw~11uuu 111-:i um~ 
" & rl 9) ~Q.I ,c:g ~ t 

fll':i~'ltl'lflfl11~~ (Knowledge Acquistion) fltl 'U'W\9leJUf11':ifl'l fl11~~'il1fHL11r1-:J 

Q.l~ ~t:S Q.l~ di.o::S 
2.15 .1.5 flUfl~irltlfHfl':ieJ'l~tl (Tool Selection) fll':ifl~irltlfHfl':itl'l~eJ 

d QJ .:S 9 'j) 3.1 o cv • I QQ a Q.l 

~'11rlflfll':i fltl fl11~(;'1'1lJl)tl \Ufll"iU1:1'191-:Jflllm UJ;'l~~Jtl'\llfl\91 "i!Jl!'UiJll[1 ~l'!Jfll'HJ'W'!Jl1-l 'VI'if:J;J'i'lJ 
CIJ 'U q 

" ' ' 

n1Jfll1~{'Utl-:J"i~1J1Jiru'l L1rll~1 t'l un11e:1'4~1u fl11~~tl'lf11) ~11~il 111~1Ju11fiir~n1"i~~a-:J 1 t 

2.15.1.6 m~'lJ1Ufll"i'WroJU1 (Development Process) m~'lJ1Ufll"i~l'l!Ul 



2.15.1.7 fl11'VI'flmJ1J (Testing) th.UJ'W (Verification) !!i;l::;\91l1~bHJ1J 

(Validation) 'flll:JJt;Jfll'l''tl'l fl11'VI'fl~'tl'lL~1 ::; 1J1J (Implementation) l'l'wL1J1JLm::;1::;1J1J~l9}tll'lflty 
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I iJ I iJ 

Yi t~i'1lfl111H'1l'l.h 'l'fl i' 'l ci TtY'fl ~ ::; 'I.J 1 hJ'VI'fl ~'tlll u~::;19111~~'tl1JL~ m.h::;LiJ'W 1h::; ~'VITI.f11'V'l'\1-::J1 'W q q 

l'flv11i~l ttJrl1'11i' llmnh::;LiJ'W 1::;1J1JN!:J}t:n'lfltu fi t1 m1 nJ1 t11lLYit11l'lh ::; ~'VITI.f11'V'l'Ut!'l1::;1J1J01l 
~ u . 

LflW~:JJl\911 jll'W~ t~i'1lfl11 tl'tl:JJi'lJ l'lltJVlWlf'W mw~m11'l'fi~'W tu l'flti~!:J}t11'lflty l'fltl!j vn 
" 

i1inwwi1 Modified Turing Test ~1tl'l1~flfl11 2 1h::;m1 fit~'lh::;m1U1ntll'Wu'W1'VIl'lfl11l'flf--l~ 

~lfl'fl ~.wu ~ 'U tl'l1J'fl 'fl~~ l, 'l.J u~ ::; 'l.J "j:;; fl1 "j ~ ~tl'l!ll'W fl1 1l'fl'l.J "j:;; ~'VITI f--1~ ~ lm :;;1]1J!;tll'lflWW'l 
q q u 

' ' 0 Q.l .ti 31 .::::i t::::i Q.l 

2.15 .1.8 fl111Jl~ 'l)fl'I:Jl (Maintenance) !'W tl'l~lm:;;1J1J~!'lftll'lflty:JJf1l)'V'lWJ'Wl 

" " Vi1 i11'1¢i'VI1 lll'lim~ ~ ~~ .:~il!LYl~~ .:~u~·n~1l1JEJ'l 11l1~t~~avrVit~.:~!vhii ~.:~ir'W ~.:~ 
q "' 

0~1 9) 0 0 ~ 991 0 ll]9l~i"l "" 
~l!lJ 'W \91 tl 'l fl1 '11 'W 'fl :JJl\91) 1J1 1 'l 1 fl'I:Jl) :;; 1J 1J b '11 ~l:JJl) tl 'I'll 'll 'W ! 'fl L 1J 'W 1J fl \91 

q 

o' o' hoi o' o' 
~1 )'flU 11 !W::;Clftll"l\91U 11 

i'WiJ 'fl.fi.2000 Turban u~:;; Aronson l~tJl!~'WeJU1J1J~l~tl'l1 :;; 1J1JN!;t11'lflW l'fltl 
~ u 

I o SJ I 

dQJ .... 1 d'~ Q.f Q.l i).::::s GtiJ & Q.l 9 .d 

:JJl\91tl1J):;;~ 'l'fl!'V'ltltlfl1 :;; 'f)1Jfl11'WWJ'W 11:;;1J1JV-I!'Iftll'lflW !'11~ 'l'U'W'fl'lU~'fl'l ! 'W.f11'V'l'VI 2.36 
q qj u qj 

C~onsul ta ti on En. viro nn.1.en.t 

(R..eon=-nd..d A e t Dn) 

~1Ufl1,iJ1'iU'"ltJ 

(E,:;..:pl:lu:-.hou. F:1c;·ilir:, · ·· 

vfu~vh ·n\..t (P.l:-. .;:kbo ru •D 
Pl.flu .-\. geuda 
S oluttou. Pn . ."lbletu Ih~::=.:.: t tpho n 

,!11-tt>'lA~ ·::n.u{ (~le:d.;:e Bu•d) 

~.u'u t{l;01-l ( F .Kh): 'l'1 1'5 ?1'ULY1~vt~~tJ1<U'U-lfiUiltyH'1 
~f'l !l (Rnles"): f'l1'5 1-i?uJJl tJ 4?(1171 UlYI'i't'UYIU<A''lu1i"tynn ~f'U' 

~ ' . 
f'IT5Vt-ltl) 'H) 49'1A1 1JJ1, 

(KnO'V!Jltd,i'• Ac qisbon) 

~ tt-rri-lU-.1~11.1..1£ 

1u1ll1LlJLJ~-llUf'l?'l'11 
(~lll~l.edp) 

:.. ... -- ·-·· ·· --- -- ·- --- ... ·-- - ~- .. ... . -- ... ··-· -· -·----- ... -- .... ---~ ........... ·-·- ; __ ... -·-- ·- ·· ·-· ·· 
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'il 1flill'W~ 2.36 b11:1Jl~tltnHl~ fl~ i~m~Yi 1~1'W'IJ tt ~~~ 'lJ'lJ<fl1:lJ bYill'WLr:J<fl ~ en.HhYI 'W <fl 

II) 'l) "'t ' "' ' "' 'l 'l) 0 "' 'l) "' 'l) !J!'lJ'W 2 b11'W fltl b11'W'\Jtl~fll~'WWJ'Wl~~'lJ'lJ (Development Environment) 'lfb11'Yi"j'lJrj'WW!'W1b1~1~ 

~ "'"' ' 'l .,g 0 'l) 'l <I 'l) Y'l~fl'lf'W~1'W<fl1~"] illtl 'W~~'lJ'lJ~1:lJm'W1!tl1fld1:lJ~:IJl'lJ~~~ 'W~1'Wmflfl11:lJ~ (Knowledge Based) 

'l 
'l) 0 "' 'lJII) '"' (Consultation Environment) 'lfJ:n'Yi"j'lJY-1 !:lJ:lJfld1:lJ-

'" 

• <I 'l) " ' 
(Knowledge Acquistion) b11'Wji1'Wtl~flfl11:lJ~ (Knowledge Based) 

' ~ d 0 

b11'W'W'W'Vl'Vl1~1'W 

(Blackboard/Workplace) ri1'WflntlTI'lJltlfld1:lJ (Explanation or Justifier Facility) bYd'Wfl~l~ 
0 

n I <V 'l)'l 'lJ 0 <V 

tl'4:1Jl'W (Inference Engine) b11'W1J~~b11'Wfl'lJ~ 'lf (User Interface) H~~b11'Wfl~'Wfl':it\~"j~'lJ'lJ 

" (Knowledge Refining System) 1<fltilh1ti~~Latl<fl ~~.W [31] 

• .,g <I 'l) 

1) bl'1'W'\Jtl~fll"j<fl'Jtl'lflfl11:lJt (Knowledge Acquistion system) 

m~'lJ1'Wfll~~'ltl'lrlfl11:1Jf 'il1flH'Yi ci<J~~ N"] :IJ1Yilfl1~~1'lJ~1:lJH~~:ij<fl!tl'lJ l 1 lllil'il~!~'W 'illfl!!'Yici~ 
I j/ I I 9) 

tt'lrlfl11:1Jf'Utt~~!;tld'lfltJJ ~1:1Jl1<Jwnb11~ ~ttihw:lJ'Yf~l'l"J ~~ul?i'u 'il1nuun'il~ri 'lH1'W~tt i'l.lv<J 

' " ri1'W~ 'lfli'W 'll'W ~1'l"] LVit!Yi lfll~ tt'l.l"j tl'lrlfl1l:lJ {t 'Yi ci l.Wt M tt~'l 'W ~'l.lt! 'lJ'lJ'\Jtl'l1 'l.l"j !!fl "j :lJfltl:lJVi 1!<fltl { 

'l) 0 II) 'l)'l 'l) 0 "' 'l 'l) 'l)~ 
um'W1:1Jl'lJ~~~ !d 'Wji1'Wfl11:lJ~ (Knowledge Based) bl'l'Yi~'lJ 'lH!flutym 

• 'l) • <I 'l) 'l 'l) 

2) bl'1'Wjll'Wfl11:lJ~ (Knowledge Based) b11'W)ll'Wtl'lflfldl:lJ~'il~ 'lf 

L~u ri1u ~'l ~:U'<fl !n'lJtt'lrlfl 11:1Ji~L~ t~1n'lJL! u 1'\'ll~fll~ f 'lJ f ~~'~ "j n1~fi1u 1ru LL~~ i1i !Lnilty'YI 1 

bYl:lJntiu.U<Jm~:U'<fl!n'lJtttlfl i~L~'W 2 ri1u ~tt 
' " 

3) ri1u'Ue:wu'm~'il'il~<J (Fact) 'YI:lJltiG<J Ll~1fltJfll"jW~1'l"J .Yhfi<fl~'W 
' " "i 'I 'l) "" :li "" 9 'l)~ "" "" .,g 

!'fll'J ! 'lf'\'1(]1:1 t)!1J'W 'ff:W:IJI'I~1'W ! 'W fllJ Ufl1Jt\!'Hl'Vl!fl<fl'IJ'W 

• .,g 

4) b11'W'\Jtl'lflt] (Rule) 'YI:lJltlm 

:lJl 'l ~!!tl1Jty'YI1!'Q'W1~~1'W 1<fl CJ<fl"j 'l 
)/ 1 Jl I 

2. 15 .1.9 ri1uViuViYi1~1'W (Blackboard/Workplace) ri1uViuViYi1~l'W!~'W 

ml 1mJ'u VJflfl11:lJ~141fl "j ldL~tl1fl'lJ e:m1fl 1l:lJ~~~~u1J'il 'il1r'W 1 <fltllJ'Yi ~flm~Yil'll'Wti'Wt~tl1fl'lJ "' . 
)ll'W ~ tllqj r:t(Database) J:n:IJl"j tl~ 1l~1J 'W Vlfl~ e:JbY:lJ :lJ~ ~ 1'W H ~~H 'W 1'\'11~ bl'U 'lJ bl''4 'W fll"j l'l<fl ft'W 'lllt~ H .U ~ 
" ' " ViuVim~Yi1~1'W'l'Wri1u.Wt!am~u 3 ri1u ~a 

1) HY-l'W~l'W (Plan) 'l~~1'Yif'lJ11~UV1'W'l1'Wt.vieJ"jeJ<Jf'lJiltym 
"" """' 'l CJJ o cv o d ?1 2) ~~! 'lJtl'lJ 11i (Agenda) 'lfbYl'Yi "j 'lJ fll'YI'W<fl 11 ~~!'W t\!1J'WH'W 1'\'ll~fll"j 

" ~ l!'U u ~ l'W a~l~L ~'W .Uu <fl au 
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3) U'W1'Vl1 -mn1'U (Solution) 1~rll'l1~UW'ilUU!1!~eJfH!'U1'Vl1-:J 
31~ .des 

un u ty'l11'Vl 'flu [1~!11 m~ Till 

2.15.1.10 ff1'Wfll'JeJTI'Ultlfl11ll (Explanation/Justifier Facility) !~'Wff1'W~i~ 

'1. 'W fll'J'ilt11tlf111ll'il a.:~,J' eJTI~iJ~ 1~ 'illfHfl ~ eJ.:JeJ'4lll'W 'l1 ~ mm 1 flfll:i ff11Jf111ll (Inference Engine) 

dt o IIJ. I ~9~ 
!'V'leJ'Ul ~uUTI<fl.:JvW'lJ'W'ileJfll'V'l'UeJ.:J~ ~'II (User) 

2.15 . Lll !fl~eJ.:!eJ'4lll'W'l1~eJfl[l1flfll'JeJ'4lll'W'l1~eJTI111f111ll (Inference

Engine) 'l1~ti!~(JfH~'W~tle:Jf.h.:J5'W l~ll 1'11f11'Uf.lll1flHTI~1-:J (Control Structure Rule) 'l1~tll'l1ttU[l 
I o' ;li .!j Ql ~d ) 'l~ 

!!11-.lfl~!fllli CVl (Rule Interpreter) ! u'W!ffllti'Wll'W Till eJ.:J'\Jti.:J J" ~'lJ'lJ ~! 'lltll'li1ty ~ 'fl (J 'lim~ 'lJ1'W fll'J'Vll-.l 

"' "'I " I o' ~ I o' ~ I 

fle:Jll'V'l1!\9lti'J ~ 'Wfll'Ju:i~ll1[1J:-l[lti.:Jf1mlllt 'il1flff1'Wi1'W ti.:Jflfl11llt (Knowledge Based) !W~ff1'W 

~'W~Vl1.:!1'W (Blackboard/W orkplce) !~tl '1.ri'1~J:-J(l~'V'lTI~i ~i'W fll)eJTI'Ulmw ~ ,J'mff'W eJ!!'W~rl1'l1~'lJ 
wi'tl ty m 

2.15 .1.12 ff1'W11J"~TI1'Wfl'lJ~'1.~ (User Interface) 'HlJltJO.:J 19l'1nm.:~i'Wnn .. 
~'fll'i eJ~tlffl:i J"~'Hll.:J ~~ ~fl'UJ"~'U'U ~t;en'll1ty ~ 1tlt 1Ju'U'Ufl11 1191'191 ti'UtiVl.:JiiiJi) 'ffll'W'WTI 

l'llt!Vl.:Jt'!i'U fl11~'fll'it!'l1~tl 1191'1'lt~'Un'W~1tlfll'V'lml:Wn tll'Wfhi.:~ mti'U 1191'1'lti'U 'H~mt:Um~~.:Jfll:i 
'" 

1~1'lti'U~1m~ti.:J ~.:J!~'U!'Vlfl1 'U hv~nl~.:J 1~~'lJfll'j'WWJ'Ul 'lM'iiu'j~~'VlTim'V'lmn~.:~~'U ~.:~tft~a 
ih'U 1tlfl 1111 TI~<fllfl '1.11' n'U ~~ i'~ 1liiim1lli1'W 1w '1. 'W m 1 '1. i' .:~ l'Wfl tllloWlt\91 a{~\?l' ti.:Jfll:i TieJ'Umll 

'" u . 

I 

'Vl1-.lHl'U'iltlfll'V'l 1 Ql o' ~~ ~ 
'fl(J) ~'U'U'il~U TI'fl.:J J:-l(l (l'V'l1i'U eJ.:JU 'U 1'Vll.:JUfluW'l11(Problem Solution) 'V'l:i ill! 

u 

"' ' 
flleJTI'Ulmw~,JeJ~U'W~Yimm~Till 'il1flff1'Wfl(l1(leJ'4lll'W (Inference Engine) ri1'W fll:ieJTI'Ultl 

(Explanation Facilities) U(l~ff1'U,je:J!!'U ~ Ul (Recommend Action) \91111~1\Pl'U 
I d_, f/ 'j) & 

2.15.1.13 TI1'Ufl(l'Ufl1il\ltl\l'flfl11ll~ (Knowledge Refinement) 'l11Jltltl\l 

2.16 ~1!!'Yil!iftyty1 <Intelligent Agent) 

'il~flmm~'Wtfl! eJ.:JiJeJ'l11 e:J!'Vlfli 'W 1 [1 v~rllflqj'\Jti.:J) ~'U'UTI1) TI'U!'Vlfl'i 'U ti'U 1fll'l ti1ti.:J 'il1fllJfll:i'WWJ'W1 

'1.11'1'11!! 'Vl'Wil WWlTillJl'j mtntltu'Hl 'il1flfll 'j 'l i'.:J l'U 1 'Wtfl1 tl 'llll'JV'U!'Vl t~1tu \91 
u u u 
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flll1 " Intelligent Agent " ii~tll~ em1Jl~hrmni'J~tl t'lf'W Software Agent, 

Wizard, Knowbot !W~ Softbot l~tJ-:Hnnl?i'v -mn ~tlfl11:JJ'I1:JJ11'J'Utl ·Wl':l!l'Vl'Wtltyty 1l u#i'1'W19h:J~ 

ll~bY1'11i''Uflll1 "Agent" :IJ1'\l1flfl1l1 "Agency" ~ ·:J'I1:1JleJ~'l "l?i1!l'Vl'W" tll'W~~~1'11U1~'Ul -:meh.:J 
g}G) 9) ~ 9Jdll) g)Q.J G1 9) 0 g) d d 9} I 

ll'Vl'W~ I'll' 'l1';itl~'Vl l<fl';i'Ulltl'U'I1:1Jli'J 1'11'Vl1'11'W1'Vl\911:JJ'Vl\91tl'lfll';i Levesque W1~ Lakemeyer [34] flf111 

11 191 1u 'Vl'Wtltyty1 '11:1Jli'J~'l "'11U11'J'Utl'l95Vi'll91'tn!~ J;Y1:1J1Hl~ 1ltJ'Wfll';i'Ul'l miN '11 ~ enh~:~.nm-m 
'GJ:V<V :VGJ:V 

'Ul'ltli'JN !'11fl'UN I'll' 
"' 

GJ:V"' ~ q:Vo :V cl II] d!l/']:V 
fll';i l'll'\911ll'Vl'WlJUJUJ1 !'11'Vl1fl11fl'W'l11J;1'11J;1''Wl'Vlfl'l'll:IJ!\ltl'W !'U'VlN I'll' 

u u "' 

0 ~ ~ cl 
fl1'11'W<fl'\l1fllfl';i tl'U11'Jtl'Wl'Vltl1 l'W\91 

'1115'111fllll'WI?i1U'Vl'Wtltyty1';i ~~'Uf;! '1 (Advance Intelligent Agent) tll'\l '\J~J;1'1:1Jntl~'l'li'mqJm 1eJfll';i 

ilufi'1tJDLflfl'Unflfl (Price List) 'Ul'l'll'tJ<fi:IJlllbY<fl'li#i' J;1'1:1Jl';itlfl<flr;')tlf1'U'Vlfl11:1JVhfiv1'1i'v.:Jn'U . 
• v v 

<V 9J .d.9}GJgJ9J li]3J 0 d9} I 11]9J .tf. Q.l .tf, .<:::::!. 9) .:!{ Q f 

'111'Utl'Vl N 1 'b'\91 tl'lfll';i l<fl J;1'1:1Jl';itl'b'11~'11'Wfll'l '\l1eJ !<fl '111 tlb1'1:1J11 tl '\l<fl95tlb1''Wfll'l1 1 tl'U1 fll'l'Ul'ltli'J1'1 
"' 

1#1 tllu l?i'u fl1l:IJ 'Q m<fl 'U tJ.:JI?i1!!'Vl'Wtl ruru1~ 'lfl~ 11 1li.ij<fl11tllu 1 ~ 'U'U Nl 9}en'll'1UJ ~~ tl\1 'il1fll?i 1!l'Vl'W 
u u <u u 

mil 11 ~ 11 iJ u n1 1 'U 1 '1 v ci 1-:Jll 'Vl u :uu '!:16#1 11'Jfl 11m 1<fll ~ 1 iitJ 1 ~ il'Vl ~ fl1'Vi :IJ 1nni1~ :IJ u '!:16 . . 
2. 16.2 ~ n'l:ltu~'U t~'ll?i1u 'Vl'W tlruru1 [9 J hH1'\l~l11 ~vnl91'1 ~l?i1u'Vlu tlruru1i u #i'1u 1 <fin u u ~ u tJ 

v 

\911:JJ'\l~1J1 1fl{) ~n'l:l tu~'U v.:JI?i 1u'Vlutltyty1 ~.:Ju 
.d ~I Q ' .t~ o 4 "1 yg..~ 

2.16.2.1 :IJfl11:1J!lJ'Wtlb1'1 ~ (Autonomous) mnlfltl J;1'1:1Jl'H'l<fi1!'W'Wfll'l t<fl<flli'J 

191'WW'lt <flt:Jiill91t1D1~b1' 'lfll~ tl'Un mr!~WI:IJlt:J~Nl '15n1'11 'W<fl 
Q q QJ <u 

c1 o ?i "1 • ~ o II] I 9 :vii] :v ... 
2.16.2.2 :IJfll'l'Vl1'11'UllJ'W !ll<fl~ (Module) flr;')l lfle:J J;1'1lJ11ti'Wl ~1- ~'l.f ~<flfliJ .. 
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2.16.2.3 lim1 'vhnwm'Wl~~l'l-m{;'l~lhnwmh:n)\91lwl1~ (Dedicated and 

'i "I <> 9J "' ~ II] 'J)cv d. q 'J) o 9J di .::ll 
Automated) !\?ltlufl\91!!{;'11 \911tl'Yl'WUt1Jtyl !~)'UfllHHlfl!!'IJ'UlJl!'WeJ !'H'YlVll'WtQ'Wl~~l'W 9f~!'IJ'W 

~1!!'Yl'WUtyty1'11 (lleJ)~'IJ'IJ (Multiagent System) t~tiHl~ i'um1~1~1'W '11 mCJ~1'WtGJf'W fl'W 

'l 'J) ' ... ~ 'J) q'JJ ' 
2.16.2.4 t'lf~l'W~ltl (Friendly) \911U'Yl'Wutyty11l~\91e:J~ t'lf~l'W\lltl 

2.16.2.5 ~1'l:JJ1'HH~ti'W1'1~ (Able to Learn) ~1!!'YlW1Jtutulu~l'i'mmmnl 
~ u u 

I I il " 
"' 9J "' 9lq 9J "~ o "' "' "' "" ' II] • I 9J9 9lll] 9J "' 9 9J "' 
t)EJ'Wl'Wt]\91f11)1J'IJtl~~ !'If t'We:J'Yl1'W1CJ'Wtj\91fn):JJ'Yl1l~!fl~'IJ'W\9Hl !lJ'IJe:J~~ !'If !~~flflW~ !'W'IJe:J'W 

ill~ 11 1Ju u~l'i' e:J ~li mi1 'W ~ 1u 'Yl'W 1Jtutul'Ylfl~ 1 

'i 'J} ... 'J)'l 'Jill] 'J) 

!\91\?le:J'Ufl'IJN 'If!~ 
"' 

<u u u Q 

'i 'J) II] 'J) ... ~ 'J} 

2.16.2.6 ~UJl)tl t\91\?le:J'IJ !~ (Interactive) \911tl'Yl'WlJtutu11l~\91e:J~~UJ11tl u u 

2.16.3 .1 !h'WLl"l~munum-li (User Interface) ~'W\PJJ'W11Llmmmht~u1Ll 
"' "' "' 

~1:JJ11 tllJ 1~ 1tl'Yl 'W iJ Will l:JJl 'lfdCJ 1M ci1'W LJ1 ~ ~1'W n'IJ m -li t1J'W~ 1flfll~ 1 'W fll) ~~~e:J 1~'11-:hn~'IJ'IJ 
u u ~ 

0 "' 'l'J} 'i.l 'Jiq'JIII]'JI 
'Yll'Wlti'Wt]\91f11):Jjf11) 'lf~l'W !lJ)tlf)):JJ'Uel~f:;! !'ll' !~ 

2.16.3.2 !~'W~1tl'Yl'W )~'IJ'Utl{iiJ~fll) (Operational System) ~1t!'Yl'W1Jtyty1 

~1:JJ11m1J'W~'lht~'l'Wm1'l-li~1'W1~'1J'Utl~tr~m1i~ ~1mh~t'lfu Window 2000 Server u~li~1tl'Yl'W 

'lilt.J~'l~'l ,rvh'll'W'Ul'lEJVVl 1~t~l~'W'H~e:J~t'1t~fll1 Wizard ~'li1ti~~fll'JJ;l'!Jtn'l ~t~:u 1 tl'J um:JJ 
~ 

~~ •• 1 <I <lcv ~ 1 'J)cv 
"Artificial Intelligent Agent" tlJ'W9fe:Jl"i\91!!11\911!!'Yl'WlJtyty1 ~)'!Jfll) 

'i d. 9 'J)d ... 'I 'J} "' 'J} 'J) 

~\PJJ'Wl !~CJ'IJ~£1'Yl KazTrix Corporation t'We:J !'I1:JJ\911tl'Yl'W (Agent) !'Wf11Hl'W'I11e:J~I'lfl11:JJl 'Ue:Jlqj~ 

~11~n'l1~ti~11~'Wt'Ylft~'W"l u1n~1 1~fl ~~ u1ml'l~tl~ t:JJ 1ml'lti:JJ~1t\91e:J{ t~'W9fe:J~I'ltnf~ll1~~f11'1 
' • I 'J19 'JI 9 'Jia "' 'i 9J "' 'Jiq 'Jill] 9J 'JI 9J9 9J 

~1'WlJ1~~1'Wf:;! !'If (User Interface) !'H:JJflflflW~ t\91\?le:J'Ufl'IJ~ !'If !~~1tlf111tll:JJ \91el'Uf:;l !'If "m:JJ" 
I 1 I t 9/ 

lw i1 ~fil'i'e:J~ fll':i 'Yl 1 1'1J "\91ti'IJ " 1 'W fY ~yj N'l-lim1J !W~J:l' flfl W~l~'W'U e:J~ !e:Jl ~'W 'Yl U ;{ e:J '111fl tll'Yl HU ... 

~ 1\?le:J'IJ'Vi ~tlfl'W '111~ 1\91 ti'IJ ill 'W'IJW! ~ 'W 'Yl (Agent) 

~':iLll'lrui:ln'l:lw.~'UmWt~'W'Yl ;{e:J 
q q 



rl ~.d d 0 lf} 91 cv d 111 9lq 9) ~ 
3) e:J.:Jflfl111J'J'V1Wt'il'U'Vl 'il'fl'ill L'fl'il~'il'fl!fl1J n ~'U~l'U'Ue:J1ll:l'YI'Je:J 

"' .. "' 

1
91 • ci ""• .I ~ 91191~1 ]91 

4) 'lfHW.:Jl(J l'We:J.:J'illfl1l'ff1'W1J'J~'ffl'Ufl1JY-I 'lfl1J'Wll1J1J ~~Wle:J1J 
"' 

""91 <I ' 911 •11]91 
5) 'ff11ll'Jtll'JV'W~e:J.:Jflfl111J~ '1111 L'fl 

6) fll:lt'Uf11'Jil'W'I11 (Search Engine) ttl'Ult1J1J "Artificial Search 

Method" 

7) 'ff1m"Jt1iJe:J'We:J.:Jflm1111'1mJ1~1:U~ln'fl 
"' 

Hello Doctor .. . Welcome 

to Diagnos is E xpe rt 

System .. . !!! 

"" ~ ~ 
ill'W'YI 2.37 l:lfl'l:ltu~'Ue:J.:Jle:Jl'il'W'Vl 

' 
"" 'J) "" 'J) ~ 

ill'W'YI 2.38 f11'Jml.:Jf11'Jl'JV'W~'Ue:J.:Jle:Jl'il'W'Vl (Agent) [27] 
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~ .:1 fll'HHJfHL1J1J\9l1LeH ~'U 'Yl{fl:Ul'HlVi 'iJ l'JW 1 LJl 'iJ lfl 

- \9lT~I'li.l:i~il'YlTifll'V-l (Perfomance Measure) 
.;. 'J) 

- ff.:JU'JI'l"tl:U (Environment) 

- ~.:~~.Yh'l~Lfl~tl'UL'I11 (Actuators) 

- m.Jmru\91'J1'il:ij'1J (Sensors) \9l1e:J~l'lt'!5tt fll'Jtltlf1U1J1J'JfiU~f1~ 
q 

- \9l'Jll'lU'J~il'YlTifll'V-l (Perfomance Measure) 1Ji'uri flJl:UUmll'lntl 

f111:UL11 f1111Jff~l'l1f1{1'1Jltll'Uf1Ul~'U'Y1Vl rhl'J 1~'U\9l'U 

- ~.:JU'JI'l~tl:U (Environment) 1Ji'uri fi'U'U fll'J'il'Jl'il'J fl'U1~'U 

Architecture) 

u u 1fil'lt~ e:J'll f1 "la'U ~'11 jtl"fl~ltl tcli1.Wne:J{ '11 ~mtll'liltl (Client/Server) t1wt'V-li'l1 mt1 
'U 

1ttll Y-l.fl'. 2523 ~~u{fmil\91tim'J:u~1Jl~1Jm'Je:JtJm111111~twm~tt 2 ~1tt tl'lt1~1umm~t~ni1 
lrJ ~ d t/ .at, f & 3Jd 'J) ..::::::.. .c::lo ~ ... .J c/ ~ t I 

l fl'Jltl'U\91'11'J tl"fl'U ltl (Client) '111JlfJtl'l ~'Yl'Jtl'l'Utl1J'Jfll'J lm~19f'Jl"jlJtJ 'J'I1 'J tlU:U'U lfJ(Server) 
"' "' 

'111JlfJfl 'l ~:ijl'l '11111 1 fll'J '11 ti flfll'JYll'll'UL~:U~'JfloUltiYllfll'J~ 'lfll~tl.:J 'Utl (Request) 1J1nu L UV.:J~1'U 

ull.U 1 v 1rl mttl.U 1 til Jl ~ 11 f11 ~ e:J'l 'U eJ ~ 'il ~'1'11 fll'J u i.Jmj e:Jf111:U u" ~'V-l Vl Vl:U\911:Ufll ~ eJ 'I'll e:JtT tt ~'~ m 'il 'il ~ 
~~v1'1i'e:J.:J n11 iiltt .u'e:J:u"m'Ji.J'J~:u --;m r:.m .u'e:J:u" m1lf1:UtJU mrumvu e:Jf1'11 ~ e:J~ .:~f11~ t!'l'Utu~:ut~:u 

d.3 qJ ~ q q 
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J 
I -=':'r~~ -' 

'' 

Clien t. Client 

LAN 

r-_, 

I ~~~;;-~~~-: :; ,;;;;c~- ~-i,u_u~p-"~-' -:- ,f--~ ------!': 0-~~~aJ 
~ '-P~?~~~---.J __!__i_j I __ ) 

I . Database server f 

.d Q.l 0 .::::0 I I lJ] (/ tf Q cf .. .f cf 
ill'YfYI 2.39 '1-Hlflfll':i'Vll~ll-.!\?l\?l\?lel':i~'l111~ ~flj Wl-.!'Yl !9l'':inl1el':i(Client/ServerTransactions)[29] 

2.17 .1.1 
0 3)dcl 'j} I 

Database Server 'Yll'l1l-.!l'Yl Hl'lJ'\1ll-.!'UellJmY1l-.!fHll~ .. "' 

2.17.1.2 
0 91 ..::1 i jJ ~ d (ll yd d i " 

Web Server 'Yll'l1l-.!l'Yl '11'lJ':ifll':iL1'U!'V'l1lfl'U~WEJ:IJ'Il'lJl1'lJ GJJ\9l 
"' 

0 'J) .,; i 'J) "" "1 •• 1 "'J) 
2.17.1.3 File Server 'Yll'l1l-.!l'Yl '11'\J':ifll':i mCl'UellJCI 

"' 
0 'J) ""i 'J) "" 1" I I "' I!] " " 2.17.1.4 Application Server 'Yll'l1l-.!l'Yl '11'\J':ifll':i !lJjUf)j:IJ\911-:l"] fl'U !'fl':iWl-.!'Yl 

0 'j) d Q.l I C::ro d Q cf 
2.18 . 1.5 Mail Server 'Yl1'11l-.!l'Yl HJ l:Y.:J1l\9l'I1:1J1Veltelfl'Yl':iell-.!fll:Y (E-Mail) 

i 'J) "'i'J) "" ' "1" " """ ,:; 0 cJt.,; 'J) "' 
l-.!fll':i':ieJ.:J'UeJ'I1':ieJ '11'U':ifll':i':i ~ 'I111.:J !fl':i Wl-.!'YlHCI~tGJJ':irlna':il-.1 u ult1Jl-.!'Yl1l~\9ltl.:Jtnfl'l'.l 

fll':i 'Vh:Jlh!t~tl~\?l~el~ell:Yl':i':i~'YI'Jl.:Jtll-.!~ll-.!'Yll.:Ji'l.:Jn4'u Application Programming Interface: API 

1:1'1:1Jl'HHJ~1J1Vfll':ii1Nll-.!fl.:Jflci11 #i'1Vvl1tlVl.:lfll':ii11.:Jll-.!':i~'l1il.:J 11J':i Ufl':i:IJbh!~1l':i1J 2 hhum:u 

Server 

awa r~ cootact 

receive 

t 
send 

l 
send of 

Program 2 

"' 

Client 

make~rntacl 

T 
sendof 

l 
receive 

Program 1 

ill\"!~ 2.40 '11~flfll':ii11.:Jll-.!~ll-.!'Yll.:Ji'l.:Jn4'u API ~i~z11'11flJ~\9l~el~ell:Yl':i':i~'l1il.:J~fl~lV 
' " 

tl'UUlj~lV i?JVbY.:Jt!CI~\9leJ'U1'U':i~'l1il.:JtlWVicnCl~ 1 fi1.:J (30] 
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' ' ' 
'illflflll'I'Vi 2.40 t1l11~'t.J'Viul.J"hvrHW f111 ~rwia (Await_Contact) 'lle:Ji'u1m1'illfl~fl 

"hv 11'1CJ!~lJI9i'l.J ~fl'ti1CJ'il~ff~Nf111 t~e:JlJ~e:J (Make_ Contact) ~1Vf11HY 'l'lie:JfiJllJ (Message) 1 'l.J~ 

(Send) 

~& dt . ~ 19} 9)cl 0 fj/ d l & 

(Recieve )!fWl'IJ'W tlJtll:'lfl'Ulti~'W Mlf1n ~ .:J'U tJJJl:'ltm 1fl'il:::'Vllf11 ';l ~ .:J'Utlfi11JJ'Vlm1J tlfHJ.:J ~tll'W::: "' . "' 
" ' 

ft'W ~rlfllHY .:J'limw (Sendeof) 1 'l.Je'J.:Ju~'ti1v tl1auJJ'\i1v 1~i'1J~tll'W~IP1.:Jflri11fl'il~ri 'l~lfl''W6 (Zero . ., "' 

l1 ~a O) nJ:11JmeJ.:J l:'lfl~ ltl tllhl ffm'W~ if'W ~191 nn i''lJttl:'l::: ri .:JoUe:JJJ" [30] 1 l'ltlffmDI91tlm 1JJ 1 fl {w'W '¥1 ., . "' 

" 
2.17.2 fftl1U191tlm':iJJt!1J'lJ 2 ~'W (Two-tier Architecture) 

First Tier 

Client 

Second Tier 

Database server . 

Tasks 

• User interface 
• Main business and data processing logic 

• Server-side validation 
• Database access 

d " 
ill'V'I't'l 2.41 UM1'11'l.Jtt'lJ1Jfftl1UI'ltlm1JJU'lJ'lJ 2 ~'W (Two-Tier Architecture) ., 

('Vim : http://tulip.bu.ac. th/~raweewan. p/bc422/week 13. ppt) 

" 
'illflfft11DI91Vm1JJtt'lJ'lJ 2 ~'W 

ul.J'ti1eJhW11.J 1 1'11 llll1Ul~'lM'u1mHll.J.u'e:JmH~Vflil Database Server fi1'Ufll1f1Ulll'll'W 
~ "' . 

~ 1 I & cl f/ ~ 
'\Je:J'l Store Procedure Ul:'l~ Trigger 'l.J':i~lJ1Clf:·H'l'U'Wtme:J.:JUJJ'\Jlf.J95.:Jt1l'W!J''Wf.l'j'JlJ'IJe:J.:J.:Jl'W'Vl.:Jl1lJrl 

~1e:J~Nt'lf'W f111 t~flfi11JJ t1 fl~ e:J.:J f111 1 1'U1 1JJLH1~ f111 :i mnfi11JJD 1:'1 e:JI'lnV'IJ e:J .:JoU e:JJJ 1:'1 ri1'W l:'lfl~ltJ ., "' "' 
llll1Ul~ tll'Wri1'W~rl~e:JH't~ (Graphic User Interface) 1l'r1f111tW't'l't'l~tfli''Wl1~e:J 1Llmmmht~'il1D 

"' "' 
ul:'l~~t!1Jff'W'Wf111l'll'tl1:::JJ1l:'l~Cl~l.:J 1 '\Je:J.:JttJJ~lf.J 1~wi fll'jt'tl~v'lJt'Viv'lJ ~rliY'Wi'il ·t'hni'u'Vll.:J • 

" fltUI91fl'l~l91{ (Application Logic) t~tJfl~n'tilv1mYmUI91tJm1JJU ';h Thick-Client 1rw~n~ltl'il~ri.:J 

(Stn..!cture Query 

Language: SQL) t-i1u 1 LlmmmYlt~ 'il~'l.J'Vll.:J1::;1J'Utfl~ a'ti1t1 trlmtJJ'tilv 1~i'1J~e:J'l'\Je:JU1fln ul:'l::; 

l'11m1Ll 1 :::JJ11:'1 ~l:'lt ~~ 'iJ iu tt~ 1 n 'i]::;ri .:j ~1:'1 J:1l'li'~tllu .U aJJ 1:'1 nJ:11Jme'J.:J~ 1l:'ln'ti ltJ t~ mtbYrl.:J ~Cl J:1l'li' 
"' "' 

Ju~l'W'Vll.:Jri1'W~rl~e:JH't~ ~.:Jff1JJ11tlff1Dfll't'I11JJ'Ue:J.:J~mul91vm1JJ 1'1-:Jnrin $la [29] "' . 
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~ ~ 

2.17.2.1 .U5~'tHJ'l~m1J~vm ·:n.m1J1J 2 iu ~5 ~WJ'Wl hhttm:JJ119i't~1 ~'l1'W 

' " ' 
rt'l1'W Store Procedure Hrt~Trigger H~f1~Vltl'W Olilf11 'HI'l~5'Wlllt1J!l'W'Ii'5lqlrl 1'll~~A'll'Wtl'l~5'lUl1 

~ltJ~'W~1JJ'l'lf~l'W'Ii'5lqlrl!~lJ ~'iJ ~Jl5'l't1 1fll ':i'!~tJ'Wflli'lrt'l'l'W Store Procedure Uri~ Trigger 'l11l1 
~ 

(Regenerate Code) ~nl'li''l 
" 

2.17.3 ~m1J~I'Jm1:JJU1J1J 3 iu (Two-Tier Architecture) 

' 
' _ '!_ 

,-·· '" ' - -' . ' . . . . : . , ... ~ ... , . . - ~' ,_,' ... · .. ,_ 
-..... .... t --• - - !· . . ·.- - -· 

uc. ... 8 

AppUc•t:ion 

d ~ 

m·rrn 2.42 1'lltt1J1J~m1J~vm1:JJU1J1J 3 iu (Three-tier Architecture) 
"' 

.d 
('YllJl : http://tulip. bu.ac. th/- raweewan.p/bc422/week 13. ppt) 

~ 

'illf1't1m1J~vm"Jlltt1J1J 3 oiru 
'JI 0 j) d 

'UeNfl'tllUI'le.Jm':i'lJH1111 2 iu li"Wiiri1utln:f1EJ1lll!~lJ!~llJ1 AEJ Middle-Tier 'Yll'I1'Wl'Yl 

! ~'W U 5'Vfl"l ~ Ll'l ~'WI c}f{yJt 15 {(Application Server) ml1

ltlf11J ~ 1f1rtl'l L~5lJ~ 51~ '11'Jl 'l L 1'1 ~ 5'l ~ f1~1tl 
f 'JI I I 

m'l~ull~ 1e1 1 ~mw"W'W~tl'loiru~.:J'I1:JJ~ 'il ~ t1mn1J 11-Yiu5'W'W ~~Aiut9f{vh 15 { f15v 1 M1J~ m':i' 1 u "J~1J1J 
"' ' ~ 

tm~~~n1"J h..t bY '"J'I..t'U5'lf11'JI;hu 1tu m"J~.:J.u'5:JJl;'l 'illmnu.U5:JJl;'l c!f.:J.U5~'U5-:J't1m1J~eJm"J:JJi'J ~5 
"' ., "' 

!W'W'W ~LI'l~'Wtclf{'Vln5{ m'l~ ri 'lf1 ~1JlJl~LI'l ~ 5 'l~f1~ ltJ 
' ' ' ~Ill "' .d 

2.17 .3.2 !ij~iJm "J \'JJ~IJ1H\'ili:! -mB'!A!'Y'!~1f1oir"..-.! r'!'lm"Jmtnl'U'Vl!meJmm·l -

~ ' " 
~-m:u~ <t111 11~~1'11llJ~'lt11n 'l unn un1'Utl'l15'l~n~ltJ~'l'J~1J1J 
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2.18 -a~m .. HTl'Hl'W!'Yiff'U~fnatr'llill'V'I (Healthcare Information System : HIS) 

Electronic Hospital (e-Hospital) 'H~el1~'U'U'U~'I111 h ~'\t'lCJl'U11:1!llW1~'U'U1J~'Yin ~lh! 

~ l 'Yif'U h ~'YH'll'U11:11Pi' -;w'flmJVi-:wweJf i u m1 ~~~~u.u'mJ1:1~tllmnm 11 TWt~e.rHl'w m1 t~mJ~ Vt'fl~ B-'" .. 

'J} .:, <!I 

'Uel~i:1 [31] 1 ~ 'U'Ub1'Wffh!l'Vlf!''U1fll 'H!'U.fll'\t'l (Healthcare Information System) mm.Jt:l~ 1~'\J'U-

tln blh!l'Vlf!' ~ t1 BfH! 'U'Ulll i 11' blllllHl 1el~ f'Ufl11'U 1 fl11'Vll~fllm'lt'l'V1V~ijmum'Vl 1 1~1~1 tlfl~el~ 
q "' 

-n'um1v 1~CJ'fl 'HJ1J'fll:1lJ~ltJIPi'ltJfl11i11'u~m1~1l1mllum1'n (Front Office) toiu 1~1J1J!1'151~ !UCJtJ 
q "' 

'JJ.'I 'JJ,'I 'l 'JJ ,I<=> OJ -=> OJ""= .J ~I ' dJ 
1~'\J'UI'ju 1Cih!tlf1 1~'\J'U l'jU1tJ ! W )~1J'U'Yitl~u~'U~fll1 1 ~ 'U'UH b1'1'Vltll 9:f~!uh! blTW 'Yih! ~'Uel ~ 1~'U'U 

e-Hospital [32] 

d. .:::!. & .d.o QJ G 
2 .. 18.1.1 )~1J'U!J'lf) ~ !'Utlh! (1 ~ 'U'U!J'l51~!1Jtlh! 'Yillltltl~ )~'lJ1J'Vl'V11fl11\l~!f)'lJ 

.u'Bl11:11J1 ~ 1~ ~{] 1ti!~B'J5--w i tJ m1fnEJ 1B~1~~ m~ B~ 'U B~ 11 'Vl 'VlV '\t'l tll'U11:1!!1:1~'U.'fl mm~1~v1.u'v~ 
"' "' 

~1mh~t'J5tJ ~B 'fff11:1 ~mJ !'\t'lf!' tllCJ 1h~l~fl11U1CI 1J'J~l~fl11f'Utll'H~BliJ\l'ltCI h'fl tlJW~h!) 
q "' q 

1) b1'1l111tl'ffB'UtlllJ1h~1~~1l1J (Social Data) 'Uel~~1J1vtl'i' 
"' 

'J) • 

!~elf) i ~'IJB~!!~1:1~ 'flf~Vj~{J1CII'l11\Jff1EJ1 
"' 

3) LY1m1m'Ju Vi nu1:1~ ~ ~fill,{fl11'UBfl'WU~llt 1'151~tuvu ~1l1v 119i' 
"' 

2 .. 18 .. 1..2 ) ~ 'lJ'U!fl~'lff)'J)lJ 
'J} OJ ~ 'J} 

1) t1'1m1 tl LYB 'lJ tllll 'U B~ 1:111 vn 11 C.Jl!! 1:1 ~ 1 1'lffl ru CVJ'Vl1 t1 111 1'fll 

2) ir'Vlli m 11' nEJ l'Vlenm1:1 1~ mwnl'llll m1 ~~n~m 1vm1 v1u1:1~ 
q 

'J} 1 0 .,j 
3) 'ffll111tlb1'B'UtlllJ'Uel~1W1(Drug information) !~CI\!1!!'Wf1\9l11l'l5Bt..ll 

~ d v v .. 
4) b1'1lll 'Hl'U 'W 'Vlfl'U el ~1:1f1l 1UVW1 (Adverse Drug ReactiOn: ADR) 

1J~f11m~elflh!1~'Yii1~CJ1 (Drug interaction) !!1:1~b1'11gh! !~Pi' 
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.. 
~Q.J .c::::i c::t .c::::i v 

2.19 ~l'U11l£JUt'l~~n.u'\J£J'U 't'l!fUJ1'\Jel~ 

2.19.1 ~l'l-!1~£1'\JM Teotonio Gloria dos Santos Furno 

Teotonio [4] 

2.19 .1.2 '1! B1J ?11J lflt!'Y! ~ ;j.U e:n~ ~H1'ltJ;j 11-.1 ~ 1~~ ~iJ~UU'lJ'lJUI'lfl~ 1;j rlh! ne:J 1 11'tn~ 

fll:i'DlHllWJ1\9l :i:U1h! 1 UU'U1H~Vlrlh! 1~ ri ;j vm 111 ~11111 G\91 e:J'U ~h! e:J~fll1:JJI'l' e:~~m1 1 ~~e:J:JJ?1"lhCJ .. .. .. 
\?l~ilu 1uvh 1~ B~1;j)'J~t~l 

2.19. u ~1CJ 1 u m1'111'11 B:JJ ?1u 1mmri;j'li'e:~:JJm~wJnu '11 ~ e:~~1\l rlh!11111:JJrlh! .. .. 

tU1Uf1'J:JJff1!~1J~U~W'] t'lihl ff!U:i~;\91 (Spread Sheet) ff1:JJ1:im-1:JJ'li'e:J1q!?1111fl 1tJmm:JJff1!~11~11 

1'1 ~ n ri 11 ~11-J) ~ 'U 'U 'IT 11-J ~ e:J:JJ ?1 n 11 n)) lJ tJ) ~ ~ 1lh!! 'li' 1rifl ~ ;j 'li' e:J:JJ (;! 
~ ~ ~ ~ 

2.19.1.4 1~Lllufl~;jfl11:JJ1'nmf'Umnh1~v .. . 

'" '" ue:~n111n't!u cJ;j1~ff:itJ'l1ul'le:~h!m1~1rwu~1h!th!mjlh'Vlfl1u hv • 

'" 
2) fll':i~l!'Wh!flljfl\OltWfl tJf'lJjUU'U'U tlwu1 'li'a:JJmYfl~;j~e:J:JJ?1't!u 

'U 'U '\1 'U 

if mn~m1:JJ ~~'V'l ?11~e:~ ~t ff:JJ B 5ut~ B~:JJ 1111flfl11:JJ ~~'V'l ?11~ 1 u fllj n1'11u ~fl11:JJ bY':JJiu .fi'tl e:J;j'li'e:J:JJ ?1 .. .. 
u1nu'l1ri~'li'e:~:JJ?1 u?1~111flflljt~!'Vlflth! t?1v ~\lmuu1mrinn\?l~Eu11l~~~'V'lm~ .. .. 
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.,..., 
2.19.2 ,:Jll!11lf.l'Ufi,:J DA-Puhr 

DA-Puhr [35] 'l-11m11,YmnT'Uff'U'Wfll1th'Vll'lt'W l~:,elm1'l.U-enJt'lll11~1'W'll'W . ~ 

'IJ~fl11~'Ufll'WL 'U L1 'l'Wtil'Ult'l L'UlJ11ll'VlCJl"'tl Virginia Ut'l ~ Health Network Toronto 

" 
2.19 .2.1 .WI9ll'U 1 u~~,J~ mh 'lfl11111''1J ~ m1 n'IJN'Ue:J 1 ~'IJ~f111l1 ~ e:J N'thti '1¢l~~'U . "' "' . . " 

tu e:J'l1llfll'l "''l'1J'e:JlJ m~'IJ.u'mJ ~ 1 'W e:J~\91 ~e:J'U l1 "''~l1 mti1l'l-11111''lf -:wl'il'lTI'U i11 '1¢1~ ~'U 1'1' 1mh'lt'li'U m1 
~ ~ 

"' "1 "1 ~ "' ~ .. , 2.19.2.2 ~\9ll'l1llJHI'l'Wml'l ~'Ufl11 ~ 'lWlfl'IJHu1ti 
~ 

2.19.2.3 ~l'lril1~~1til1m 1'Wm1~mn u~~ t~mltlt¢! 

2.19 .2.4 .WI9llm u~~tl~'IJ1JH'll'Ul,yti'Vll'll'l~un • 
" 

2.19.2.5 D'l'Ue:JnlJ1~iY'Vl~m'W1 ~ ~'1JI'i1;11'1 '1¢1~ "' . . 
\911 e:J til 'lt'lf'U 

" . 
'UBfl1llfltJ'U cJ'lt¢lf1ri110'lflJ~'IJ1'Ufll1 ETL fiB lfltl1.u'B'ltl'IJlll1ri'l'1J'eJlJt'll~CJltl'U (One 

~ 

I <J} d 1 Q.l 9 0 'j) j} f 

single data source) !It'!~ lll1t'l'l'UB~~'Vl\9ll'lfl'U (Multiple data source) ~'Ufl11'Ul'Utl~~~'Ul~ 

. " 
1'1"' 'l.u'B~ ~ u~~ 111 nm1'Vl\9l ~mcJ''l'W'IJtltym fit~ ~ rum'W'Ut~'l'1J' t~~~Vitnl'l1lln'l1 'U \91 t~'U~w'l 'Ut~'l 

" 
m ~'IJ1'U m1 ETL m 1tle:Jfllt 'IJ'IJ ~mU\91 tim 1 lJI'l "''l.u'e:JlJ~cJ'l'U 1191 ci1'U'UB'l 1~'1J'IJ ~ fl'fni'WI'l lllJ"''IJ 

~ 

<01 

2.19.3 'lll!l'Uf.ll!'Ufi,:J Sybase Inc. 

II]~· d.«~ _ ( 1 o' 0 11"'"'~ "1~'1 Sybase Inc. [36] ~'flfliJ11~'WlJ11.:!1J )~ l'J 'IfUfllHJlt'Vlfl 'U ~l'Jfi~.:J'Ue:J~~lJl ~'lf 'U 

~ I 9) 

2.19.3.1 !'W:JJI'ltul'll'UB'l'UB:JJt'l . "' 
(ll 9) Q.l Ql ri a; 9) .d ~ J 

2.19 .3.2 ~'U'IJ~'U'Um~'IJ1'Uf1Uff11'lml:JJff:JJ'W'U 1if1'1Jt'lf11'lll'llllf1tl'l'U'U . ~ 



2.19.4 .:Jl'W!~[J'W'Uel.:J Kadarsah Suryadi Ht'l~ Eri Ricardo Nurzal [37] 

i11f111~fnn1191CJ'W1)~1J1J~!~tld'lf1tul.ll'lhv1um'j~\9lil'Wh tf!CJ1!m1~M 
" u 
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fl~ hnni1N1'W'Utl'l!'fl~tl'lt1'W1'1~t119111fl~ (A Decision Support System for Car Fault Diagnosis 
. " 

11]91 '"' 91"' "'"' Using Expert System) !~Hltlfl!!1J1Ji:Y1'WlJ1~fltl1J'UtJ'Ij~1J1J~!'IfV1'151tlj\91'1'W 

2.19.4.1 m'l1nmpn'W'M~tlfll'Ji:Y~11m1:JJ (Inference Engine) 

91 
2.19.4.2 ~1'W'fl11:JJ~ (Knowledge base) 

91 
2.19.4.3 ~1'W'Utllqj~ (Data base) 

I ~ 1 9/q 9) 

2.19.4.4 1:1'1'W\91\91\9ltl~ !'If (System-user Interaction) 

2.19.4.5 1~1J1JV\9l'M~'WL'W~1!e:J-:l (Adaptive system) 1~1J1JV\9l'M~'WL'W~1W'I 
. & 

(Adaptive System) 'M:JJltltl'l 'j~1J1J~lJ'fl11:JJ ff1l.Jl'j ()~ 'll~11i'1J~1!tl 'l\911:JJ'fl11:JJI9i' tl'l f11j'\JtJ'I 

E<Jtn\9l~V:JJ~n11:1'<Jt11~vu hi 

Programming) 

.u'1<Jm!1 (Forward Chaining) !!rt~f11)1:1'~11m1:JJVtl'Wfl~'lJ (Backward Chaining) tflvt%t'Vl'fllJ'flf11) 

~:Y~11'fl11lJVtl'W fl~1J (Backward Chaining) tci tl-:J'\l1fliifllml:Y\91-:JH~ ~VfB!~'W~1!rt'U ~1'W 1'W 11imm! fl 

Vl f awl'11iimn'J 1! .U 1-u' tll,J r~ ~ m'iH~ u 1 1111'1'1 u 11 mv""] ~ 1\91 v11 ur~~'Vl 'j 11l!il 111 :JJlti'M ~ mm~:Y~11tt~1 
'j) 1 ' ~ 

'il1n'l1 utli at~:JJt<?i 1 ri1 11 'j ttn 'j :1Jri1u ~fl~ a n11 ~1 ~'\)~ t1n1'1 vn~u:JJ ltt J;1'19l<J11vn111'11t11:JJ 
" " " 

0 91')9l<!i91'191 0 "'''I "' 0 91 
'fll\9ltl1J'il1fl~ !'15 !:!Jtl~ !'15\9le:J1J'flltllll )~1J1Jtl\9l'M~'W !'W\911W-:J (Adaptive System) '\l~'Vllf11'J'fl'W'Ml 

~1\9ltl1J~t~u 1 111\Pl'mn~ );1\91 Vlf alln1J 111 ~i%vuvu 1 u~l\9la1J111'lf'M~a11i1 '15 'M~'~'il 1n~m %19la11 . " " 
0 d ~ 9) Q.l o'd 3J9 3) (j \f1 3/q 'j} ~ od I Gi Q.l d 

'fl1tll:IJ!J;1') 'ilff'W!!~ 1H~~Vl '!i'Vl H ! 'lf\9ltl1J '\l ~ tlfl!fl1J !1 ! 'W il1'W 'UV:JJ rt 'il1fl'W'W j ~1J1Jtl\9l'M ti'W ! 'W \911!e:J'I fl'\1~ 
'U cu d.9 cu q . " 0 -1 91 0 d d 9 9) .d. Q,l 9) 0 Q.l 31 j) 

'Vl1f11 11J 1 ~ll 1rt H~ 'U V lqJ ~ 'fl1\91 tl1J 'Vl \] fl!fl1J ~ 'l ! 'W] 1'W 'Utllqj rt Vfl'fl) 'I !!rt ~ );1') 1 -:J fl{l ff1'M) 1J'fl 'W 'Ml'fl11ll ~ 

'I 91 0 IIJni nl 1 o'dll]91 ')91 S/d 'I 
!Ui1U'fl11ll~ (Knowledge base) \9ltl !lJ lJ)~ tl'liU'Vl !\9l'Utl.:Jf11) !'li)~'U1J~!'litl1'li1qj !Ufll) 

2) ! ~U!'fl f tJ-:Jlia1JfltJ1JjlJ t M n11'1f1-:J !'fl ta.:J~'U 1191iJ j ~ J;1'1Jfl1j ru 
3) iJf'lJiJj.:J'flWfll'V'lf11)lM'!J~fln t'lfu 'fl11llU1iU~1tUfln1u'il~tl . . 

1 1 3J T 

. mnntffv 'IW-:J!'fl~tl'ltlu l91' ur~~'lf1v1M''lf1'l!'fl~tl'~i11'11U 1\Pl'mn~u iunmYi~lrl\91 
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& I ~ des 0 ~ I dt t/ 
5) i:l\Pl fll'J'\"l.:j'\"ll'lfl.:j!fi'HJ.:j'VJlJfl1llJ'lfl'W ltlj !'W fl.:j 'il lfl9HJlJ!fi'J ~NE.J'W \91 

v . 

1 11't~vH'!~U'W ~ ltll'W ~fl ,HJ1flE.J~Viihh~rY1Jfl11tUi 'W fl111tfl11~'tf' '11 ~a 1'iJ 'il~E.JfllflU!rYE.J 
"' 

'Ufl.:j!fl t fl.:jE.J'W 19f~,n ~iJiJ ~t9}E.J1'l51tu-ci' 'il~ tll'Wtfl t fl.:j:iJ a~tt u ~-w lGJfl.:j!fl t fl.:j ~ hi1¢itll'W ~il'W ltv 
q,J u q,J u 

bl'llJ 1 'J mi u l'l 1Jfl11lJ ~\PI 'iJ n~ 'U a .:j tfl t a .:j vu \9ll ¢i 

6) 'J ~iJiJbl'llJl'J o'Vl l.:j l'W 1¢i\9li:l a\Plni:ll ~ N1llflGJfl.:jtfl t fl.:j~tllu lJ'WEJV • 
v • 

~.:j11'W 'J ~1J 1Jb1'11 iJ bl''W 'W m'J\91\Pl iru hi 'W nn 1tm 1~11' fl l:l1nm'JYil.:jl'WVi~mJn~ • 
I j/ r I I 

'Ufl.:j!fl ~fl.:jE.J'W 19fij ~ .:jtll'Wtfl ~ rN:iJ aVirYllJl'JtiGJf1E.JU'W~U 1 '11 ~B 1 11'f11'iJ~ flflltliJGJfl.:j!fl~ fl.:j 

~iJ'iJ'J~rl'iJfll'J ru fll'JCJffllJ!fl t f].:jE.JtJI91'u amm~ i:lflri' 11¢itll'W tl~l.:j~ 1 \PIE.Jfll'J 1 ~'J ~1JiJ~!9}E.J1'l5ltuci' Yil 
"' "' " 

~11 ~~l(J 1 u nnciallnr:iJ au '11d .:j111¢i'iJ~nmnu N't9}CJJ'l51tuta.:j 
"' " 

'jl 'jl I t 

1 \PICJbl''J'iJ1 u 1J'Vlu 1¢inrin~.:j u u 1~\Pllilu ;11u umlJ ul:l~mllJ~vhnCJ1sD't~.:jt1u~nwu t~lJ" 
q dS qJ d.9 cu 

t!i:l~'J~iJiJNt9}CJ1'lfltum1 ~ ~.:jl'liJll .:jltJ1.ij'mti:l~.:jl'W!~E.J'W'I1mE.J.:jl'Wb1'11ubl''W'W mnhl1fl1 u 1 i:IV 
"' u • 

fl~ .:jsD' B1.Ji:lm1 ~1 u .:jl'W 1J ~ m 'J -g;'Uml'l t~a'iJ 'J~ 1v'lfu nu eJ.:jflfl'J 1'11 t~~l.:j!GJf'W m 'Ji:l\Pl~ 11 ~~ lE.J 

1 um1'ffl1>l1Nihv iJsD'all~tti:l~bl'l'J bl''W!'Vlft~~'ff 1'11 -fu'lf1E.JI'l\Pl Eu 1 'il tllu l'i'u u~tltu'111~l'liJ ;ia 
"' "' u 

m'J 'f nm~u mlll~iJ'U e~ .:j sD' t~lli:l N'ihmti:l~tt 'Y'I'VlvN''f nm 1li bl'lm'J o 'iJ'J~tiJu 1¢i11N'I'l\Pl Eu 1 '\) 1 ~ 
qJ 'U cu cu 

'J/ "' 'J/ 19).:::1 d 9 9) .::11 ld ..J .Q Q.J d 9) ~ 
'\Jtl:IJi:l1llflfl(;'l.:j'\JtJ:IJi:l \Pl\Pl!'Y'IC.J.:j !\PI lW~fiWfll'Y'I'\JtJ.:j'lJt)lJCJ'Vl :IJ~'Y'Itl CJf.:j.:jl'W1'ilCJ'W\9ltl.:jfll'J!'Y'IlJ 

'U 'U q qJ 

nunn\91\Pl ilu 1 'il~1 ~sD' t~lJ" '\) lmilusD't~lJi:lt~~l.:jt~ v1 "' ... "' 
jl I I I 

1 'W iJ'Vl~B 1 'iJ'il~tllum'J'il~tbl''W t~'ll'WI?HJ'Wfll'JYil1.ij'E.J lrY\Pla'iJmci'Vi1 ~ t~lJVim~iJ1'Wfll'J •• 



' cl 

UYifl 3 

" ~lfl1J'Vlll 2 ~~~m:n~-rwt11:1J 'VltJ'l:l~ H'W 1fi~VI'W~l'W.:Jl'W ~Ji)vuJ;~::: -nwt~ti'Wll!Oti1'li't~.:~ 
g./ 'JJ I f I 

L'W1J'VIU ~ ::: tff'Wt~'l'T'W~t~'W m1vh1.Uv 1ff~e,J'l.Jmwl11'* t~:IJ-vi m ::: u1'W m'J1tf1'Jl:::'l'i'ihyvn 1tf1'n:::'l'i' 

1:::uu hni m 1 ff~ 1.:1 fftll'U\91 vm 'JlJfl ~.:~'li't~:IJJ;~ 1 ::: uu N't~tl1'lfltuuJ;~::: nwu wl'1u 'Vl'WDtutu 1m"l t 
'll 'U u u u 

0 " • 

! VI t~111'ffl:IJ u t:u .u~ vu! l1 vu.U 'J::: iY'Vl ~ .fll'V'j l'll:IJ~ 1~1 ~ l1 n m'W ~ \91 (;\ t~ ~ ~ .:~ m 1 tl tl nH uuuJ;~::: ff~ 1.:11 :::uu 

" " 1tf1 1 1:::-H'l'T'W l'lt~'W m1 1 ,1u~ m:J nu N'tl 1ti'W t~ fl'Ut~ ~ h ~'V'j ti11J 1(;1~ t~'W I'll (;'I u JJ~e:Je:J fl!~'W 6 'l'T'W l'le:J'W 
'" 

Customer Provider 

Coder 
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~lflflll'l~ 3.1 e:J1imv1~·;h Cutomer fle:J ~'\Je:J 1~'1J~ fll -:i 'l1~e:J~lJ -;w Provider fle:J ~ 
~ ~ ~ 

11X'IJ~f)l";i ~~uri Ul'I'VIV l'ICJlUl&l lflff'b'fl) l~1'11U1~1Xv -nJ'I91-:i U&l~ Coder fle:J mlX-:i'l1ff1U~QCJ'Vll-:J 
" 

m-:iU'l'I'VIV ~-:Jffl:J.JlHle:Jil'Ulv&~~lBCJ~'lJe:J-:J~'U\91e:J'U~l-:J'l ~~ ~e:J 
' cl 9/n'l 9/n'l "'! "' ']9/"" lij9J O 

3.1.1 fll 'H;'I-:J'Vl~t'l.JCJ'U~lJlCJ (Registration) ~1Jll'.ICJ'U'I1&lfl~l'Ufll~'lJe:J t'b'-'l.J'Jf1l'J t\91Uf1 

" ~lfl'i!'U 

Stat Version 2.90 '1Je:J'Im ~ 'Vl-:i1'1ffl1i1-:iWff'lJ ll&l ~ me:Jfll&l'lJ~1h ~ ~l\9ll~lJlCJ (Hospital Number: 
q ~ 

HN) &l'll'U hhun ·n.J~~e:J "-:i~'IJ'Uffl-:iff'Wl'Vl'fl''IJ~ fll-:i-q'llml'l h 'll'ICJl'Ul&l~e:J'W\911&1 Version 1.02" 
. " 

t1h unnJ u ~ l11 n w~ ll.,{1 'Uff '~ v1!1X n'IJ ~lJ 11'.1 u 1n'!! uu u~'l11 ~lJ 1v 1 'tJ'l'I'IJ'l'ICJl'Ul&J'HU llXe:J-:J\91 -:i 1 u " ~ 

• I 

" r·· · ... . .. .. ·-· .. ··-·-·- -· 

lln5nl -sifnt.n : r·~· . :-:-:-·.-:-,-:----···-------···-· l i!'l ui'iu., ~ : r· 
j 

Ll -s= •nn(ll"'111u 1 nl 'S : ro ---·;o ': " €{)-~~~~~-- ~ j 

nwun fsn : jiJ" i (i''' !jj-, .. Q···€ney'm"'fnl "": ) 

. 
~ ~ ~~·t 

fll'V'ffl 3.2 fll-:il:l'I'Vl ~ l'IJCJ'W (Registration) ~lJ 1 CJ 

3.1.2 l'ICJ1'1Jl&J'11U11Xe:J'I\91-:i1u (Screen) lllfll-:icifm.h ~i'~mnnlJ1CJl\91flllll~'W 1m11'1 

ll&J~;l'l ~-:i lJ'uii n&~ '~ 1 u 1TI'l -:i\91 n~ hflu&~ ~ &~ -:J'Vl ~ tii vu fll-:i:J.Jl'lle:J f'IJ'IJ5 fll-:i ~W:-J'W n~lJl vu e:1 n 

tt~ 1~ 11i1u m'J d ,:j ~lJ lCJ'l'I'IJ~t'VI'Vlv 

I I $1 I 

u&~ ~ ff'-:Jvl !lXn'U~lJ1v c)f'~1unn 1i1~l!v hfl'!!u t t'VI'Vlv~ ~ 'tllm-:it~vuct;e:~ hflmll'!J'w;~luun hfl .. u 

-:i ~ 'I111'11.J-:i ~ l'Vl'fl' !CD 10 19'hmhmru hrmi'~ (Common cold) lmm~ ll'll ~ (Peptic Ulcer) tllmi'u 

11'1m~v'W&~-:J l'Wll'IJ'IJ~e:J{ll1m~' 'ICJlll&l ~ lJ\91-:i\91-:i 1~ 1 'Jfl l~e:J 11X~lJ1v'I1111.Jtu~1Xe:~'l~lvm 
'U 
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3.1.4 fl1~~1EH!i:l:tf1JI'Jl (Get Drug) urff'lffn'il:t'V'ilfll~~li'JI'Jlfll:JJflli..:Jlwt1Ji..:JI'Jl'Ue:J..:J 

U'WYI6 l\Pli'JflHl flW'Ili.h:t~l\9l1NiJ11'Ji:'l..:J tu lt.J~umm:t1J1J~U~U!Yifl''U~fll~~'Ufll'W h ..:J'WI'J11Jli:'l-'" . 
\Ple:JUflli:'l Version l.02 U~1!~e:Jfnli'Jfll~I'Jl fne:Jf1~11-J11-JI'Jl hhum:JJ'il:t'V'ilf11Jrll1-J1Wrh1J1fl1J 

" 
Yll..:Jf111U'WYI6t 1i'tiPII'Jelfll1-JJJ~ 1-Je:Jfl'illfltJU hh UfnlJV..:JffllJlJtH~e:JU e:Jlf)l)U~I'Jl'Ue:J..:JN'Ue:J 1-tl 

~ I .1 llii:. l.J ~ '~ -~ ~ ... 
:U:uVin l_.~;:n n l::!" \.1J.J 171 ,;i"HJ't,.,l-.i JJ.'{,_n.J "t~ u.::OJ.L, .1.'1..1\lo""oS'n 

S"iiu"'' . 
' AM OXYCILUN .?50 MG 
P ARACi:: TAMOL 500 MG 

'" 

~~J r··----·· r------·· r 
~ 2' 

~~ ... 2s 12 j 

So' sd 

...:::::.. I t:::'!. r:/ .:d~ 3/ 3Jd Q 0 

3. l .5 fllH1\Plfl11J~flU'VIl..:Jfll~U'WYII'J (Cash) Yl'\1e:J..:Jfll~!..:J1-J!'ilTI11-Jl'VIf11J!..:J1-J'il:t'VIl 

me:Jmi:l'll~tl~ ~ ~w11N'Ile:J t-tl1J~ mJ 'illflt1Ji ..:JI'J1NiJ11'J'illn1i'e:J..:JI'Jl'lie:J:ui:l~ 11J1 fllJYil..:J m1u'WYI6'il :t 
'" '" '" 

" " v .d:f 'J} .<::9 'j} Q..l 9 ~ Q.l .0. 1 ttl, (j} d 'J} 0 I 3/ .c:::i 

Ll f1 ff1JflU 'IJU lJlU ff\Pl..:J'W J e:J lJ f11Je:J e:J fli1J I ~1 'il11J!..:J U I \Pli'J~llJl~ Ll ~1J flU '111-J fll..:J'lfl~ :t f)e:JU '111-JlU 
'" 

~ D 0 ~ '~ e> ~ 
~":~.~ ~~"' ~n ~#i.n ~~~.n.J~-" _ .a,.u 1.1.1i1."' .Qiln 

'iufin.,.,uu: j"1"3·hh·h·;;·;~;;;~--- ... 25.48--=:J HN : 1o0i54"383···---

i'iaU : ~--. - . -. '--~---~~-------~, 

r -;:;:;;; 
._ _Ot ( ~"'en 

I 

I .r,"J>tf]nnhf! 1 
ss; 

I 
.... 

I I 
n..Jini(alh -Jt . .h s:r: : · ·.~.J 

1u•~':,!-,,ch.oii/ 1aufi : ~-- --··-·-·· · --~~E=i"ij()j 

' 
mvrfi 3.4 fl11flfl~ 11J1 m~Yil..:Jf1UU'WYI6rhu 1 tl1 um m:t1J1Jm~ ~U!Yifl'1J~ fllJb!'llfll'W 
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3.1.6 ~111'·n1r;r1iJulttJ'Vll'l nTH! vrv16 (Coder) dJf:lf11':i~ltu'W m':im~iJ1'W m':i~l'~"l 
y ' 

t'ff~uEu 1!191':i\91':i11l hfln1l~flf1l~TlnhYi1i'eJ'I11191':i'l11J.Jlt11'n'f'ffm':i1uultv hfl 191l:w11ru9l'~lu'W n1 'jfl 
~ u 

9!V "' "" """' "'?I 1 ~I !V cold) ~'11':i'11ff1'Wu\W'Vll'lf11':i!!'VI'Vltl!u'W JOO ~':iflm~!'VIl~ (Peptic Ulcer) K 27.9 !u'W\91'U 

" 
ff1'W l 'W ~ l'W 'U l'U 'Jle:J:w r;Jt! 'W ffl:IJ l':i fit! Ml 'lf111:1Jff:IJVl'U i'lHl'IU Vl:w'Jle:J:Wr;J .. ~ ~ 

(Entity Relationship Diagram : ERD) \911:1Jfll'VI'Yi 3.6 
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-~ d "' d ''I !J) ' -~ !J) d <S 
Ul'lm~1J 1J\l1'W'Yl 3.2.1 \JfHl ~Lfl 1J tl~ !'W\11'W'Utllqjt:l Foxpro 3.0 ff1'WUl'I1J'Utllqjt:l'Yl 2 fJ\1 

-~ !J) d ~ -~ !J) d "' d 'l !J) 

Ul'llJ'Utllqjt:l'Yl 13 LlJ'WL!l'llJ'Utllqjt:l'Yl\Jfl'il~tfl1J 'W!1U'Ufllqjt:l Microsoft Sql Database Server 2000 

"' "" "' ~\l':iltlt:l~Ltltl~ fltl 

3.2.1 uftll'li'fllqlt:~iumrvlm (Came) 'l~'lU! l U'li'fllqlt:~ Foxpro 3.0 iu h lmmll 

'ff l L~'il':ilJ Stat version 2.90 
" 

No. Field Name Field Field 

1 

2 

3 

4 

5 

6 

6 

7 

No. 

1 

2 

3 

4 

5 

HN 

Date 

Clinic 

TIn 

TOut 

Doctor 

Diag 

Dxtype 

Type Size 

Text 

Date 

Text 

Time 

Time 

Text 

Text 

Text 

7 

8 

8 

8 

8 

2 

5 

1 

Y1 ~ ' ~ 3.2.2 U lJ'UtllJt:! fi1 1J':i fl1 :i (Fin) 
" 

Field Name Field Field 

Type Size 

HN nvarchar 7 

Date _pay Date 8 

Mount _pay Decimal 9 

Real _pay Decimal 9 
I 

I Benj)ay Decimal 9 

I 

Description 

1u~ii1'ill1'v hfl 

f!Bun-Yil'l:i'J'il 

nml111'1:i1'il 

nmn~1J 

n1ffm:iiu'il11't11 :ifll'l~fl 

:i'11 ffm:ii.W 'ill1'v1 )fll'l ~ n 11 1m e\l 

Description 

11 0"-'!J.I'l!J.I<> Lt:l'U ':i~'il 1 1'11f-l 'IJ'1J:i fl1 ':i 
" 

"' ""' Q 

1U'Yl'il1tiL\lU 

" ~ 1U 1Uft11J~ fl WYl\ll'llJ~ 
' Q 

'illtl'il':i\1 

""'"'" t• . 

Key 

Foreign key 

Key 

Foreign Key 



-~ 9J d 'l 9J "" 
3.2 .3 !l"Wl.J'Ue:llqj~~-:!'Yl~LlJCJWUe:J ~'lflJ-:if11"J (Regis) 

No. F ield Name 

1 HN 

2 Date _regis 

3 Sex 

4 Time_Hosp 

5 Clinic 

6 Social 

7 Sept_pt 

No. Field Name 

., HN 

2 Date Phrm 

3 Time Phrm 

4 Drugcode 

5 Srvcode 

6 Unit 

7 Saleunit 

8 Mount 

9 Total 

Field Field 

Type Size 

nvarchar 7 

date 8 

nchar 1 

Time 8 

nchar 4 

nchar 2 

nchar I 

F ield Field 

Type Size 

nvarchar 

Date 

Time 

nvarchar 

nvarchar 

nvarchar 

decimal 

numenc 

numenc 

7 

8 

8 

6 

2 

20 

9 

9 

9 

Description 

L~'U1h~~Wl1NlhCJ ... 
<V d d 

1'U 'Yl ~-:!'Yl~LlJCJ'U \91-:i'J 1l 

L'V'l f1' 

d d 

nmmt-:~'Yl~!lJCJ'U\91-:i11l 

d d 

Url'U f1'Yl ~ -:!'Yl~LlJti'U \91-:i 11l 

ff'Yl ~ nn f n£n 

-:i'l1 crN't ~lJ ~ n n Ln m1 eJ hnJ ... 

Description 

<V d ' 

J 'U 'Yl1ll tl til 

' n~l'Dltltll 

-:i'!1CYCJl 

1h~Lfl'YlCJl LJ'lfntucn 

' <V 

i1'U 1ti'UlJ 

' ' )lfll\91e:Ji1'U1tl 

0 d ' 

'Dl'U1'Utll'Yl'Dltl 
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Key 

Foreign key 

Foreign Key 

Foreign Key 

Foreign Key 

Key 

Foreign Key 

Foreign Key 

Foreign Key 



No. Field Name 

Drugcode 

2 Drugname 

3 Markname 

4 Srvcode 

5 Dosage 

6 Useunit 

7 Saleunit 

8 Saleprice 

9 Dose 

l 0 Drgfq_ code 

11 Drgtm _code 

12 Drgmd _code 

13 Drgdet_ code 

Field Field 

Type Size 

nvarchar 

nvarchar 

nvarchar 

nchar 

nchar 

nvarchar 

numberic 

numberic 

numberic 

nchar 

nchar 

nchar 

nchar 

6 

200 

200 

2 

3 

15 

7 

8 

8 

3 

3 

3 

150 

Description 

ci ~ Q.l Q..l rl 
'll'eJ'VIl;jfll'J'fll 'Jli~CJl !d'll'fllliCVl 

'J'li~Yi:JJ'd~~ 11J~ flU 

~l'W1'W~1'*'1JeJ;jCJl !d'll'Jlllicvl 

'11t-hm!'U'lh~tfl'VICJ1 n'll'nrucvl' 

I d 0 I QJ fl' 

'11'W1CJ'VI'il1'11'WlCJCJl Ld'll'fllliCVl 

Q.l <f' d Q.J I 

'JlfllCJl ld'll'flWCVl'VI~.:J'illCJ 

' ' 0 Q.J ct'.<::::i <1.1 I 

'ilTW'dlWl !d'll'fllliCVl'VI~;j'iJlCJ 

f11l:JJ~hmn1~m n'll'nrucvl' 

GJf'"J;jLJ&n~Hfm n'll'nrucvl' 

1111~ CJ1 !d'll'Jlllicvl 

f111~ erw '11~ eJflleJ 1hnCJ11i1 i' 

_9;i 'J) "'"'9 'J) "' "' 3.2.6 Ul"llJ'UeJ~(;lTfi l'll'CJl ld'll'flWCVl (Drgmetd) 

Field Field 
No. Field Name Description 

Type Size 

1 Drgmd_code nchar 3 11i1i' CJl !d'll'Jlllicvl 

2 Drgmd_mean nvarchar !50 fldl:JJ'l1:JJlCJlt1'* CJ1 ld'll'Jlllicvl 
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Key 

Primary Key 

Foreign Key 

Foreign Key 

Foreign Key 

Key 

Primary Key 



Field Field 
No. Field Name 

Type Size 

I Drgtm _code nchar 3 

2 Drgtm _mean nvarchar ISO 

Description 

•Jh-:~nm~1% en n'lfilwcn 

m llJ'YI:JJlCJGJf1-:J !T(;ll~1% 
"' o' (Jl !d'lfiltl! CVI 

-~ 'J) d9 9 'J) "' o' 
3 .2 .8 !!-nlJ'Uellqji:'lfnllJtl ~'Ufll~ ~'lWl !d'lfiltl!CVI (Drgfreq) 

Field Field 
No. Field Name Description 

Type Size 

1 Drgfq_code nchar 3 d1 1 'J) "' o' 'fnllJtl 'Wfll~ '15 (Jl !1'15iltl!CVI 

2 Drgfq_mean nvarchar ISO m llJ'YI:JJlCJm l:IJ~ 1 'W fll'~ 1% 

QJ o' 
(Jl !1'15iltl!CVI 

Field Field 
No. Field Name Description 

Type Size 

Clinic nchar "' d 0 "' I 4 ~'YibYU~'W fl'YI'Yil fll~'fl) 1 'iJ )fl'l:Jl 

' 
2 Clinic mean nvarchar so d 0 

m llJ 'YilJ lCJU~'U fl'Vl'Vll m~ \91 ~ 1'il 

"' ~ fl'Ell 
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Key 

Primary Key 

Key 

Primary Key 

Key 

Primary Key 



I 

_9-j 'J} n I 'J} '] 'J} C. 

3.2 .10 ~l'VUJ'\JeJ~~u'J:;;~n'Vl~'lHl !'lflJ'jf1l'J (Seper_Pt) 

Field Fie ld 
No. Field Name Description 

Type Size 

1 Sept_pt nchar 1 1 '\1 m;J! ~'U ~flU ~n1vr~eJhnJ 
"' 

Sept_ mean 
Q.J 9), 31 .<:::-t. 

2 nvarchar 8 f111:wvrmo1vrnN 'll''U'Jnl'J 
"' 

vr~eJ 1mJ 

Field Field 
No. Field Name Description 

Type Size 

l Social nchar 2 ff 'Vl ~ flU f fl'Ell 

2 Social mean nvarchar 25 fldl:IJVf:J.JlO'\JeJ-J ff'Vl ~ fll'J i' mn -

_9-j 'J} n I <V O 
3.2.12 !ll'I:IJ'\Jel:IJ~u'J:;;tfl'\1101 !J'b'fl'ill"Vl (Srvcode) 

"' 

Field Field 
No. Field Name 

Type Size 

1 Srvcode nchar 2 

2 Srvcode mean nvarchar 25 

Field 

I I 

Type 
I 

Size I 

l Diag_Icd nchar 3 

I 

Description 

1'11nfi1'U~m1 

m1:wvrm!'J1'11 nfi l'U ~ m1 

Description 

1'11nnn1'11'inrl'l hfl 

I 

~f)l 

2 Icd mean nvarchar 150 f1Jl:IJ'Vf:J.Jl!'J'j'l1nm':i 1'11 mro 1 'Jfl 
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Key 

Primary Key 

Key 

Primary Key 

Key 

Primary Key 

Key 
I 

Primary Key 
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3 .3 nnrhi1'W~iftym (Problem Definition) 

. . . 
1 1 d ., 9) 9) d 9 919 ' d d 9) "' "'~ 

!Yl'fl 1-! (;l(J'fl(;l-:J'Utllqji:l )~iJiJ~!'l)'(J1'b'1Gj:IJll'b' 11-!-:!11-!\911-:l"l Yl!flti1'Uti-:J !!lJ~fll)1!'fl)1~'111JGj'l11'Uti.:J 

I I V 1 

'l~uu-:J 1w~h.rVi'flww 'W nnt~~ 91-:Jruufl'-:JeJ ~1-:J'li'mJi:l~'W :u1'W 'Vi 1~:w 1'il1n nnflm:J n~uu -:J 1'W 111'u~ m'l 
"' "' ., 

NtbCJ'W eJ n'lleJ ~ 1 H'VW1iJli:l\9leJ'W \911i:l U-:Jlfi\9l:w n\9l1'111'l v'h 111'Yl'l 1iJO-:J1Jtul11!!1J ~'li'eJ un'V'I1e:J-:J~d -:Jf-11J 
.. • (J . ' "' 
m ~YJul9i mJ 'l ~ irYJ~ fl1'V'ltu nn 'fl1ti'J'W -:J l'W!U'W ~1ml?l111'tn\9lu 'W 1~\9lt~tl wl't:J ru'l11clf-:J ~'lil1 Jl ;J .:Ju 

• (J • . ' ' 
if .c:::t\1) v .::::t,<v .::::! .c::::t .c::::t v 

3.3.1 ty'Hl'YI !~'ill flfll1'YiiJ'YI1'W.:J1'W 1<Ut!H~~.:J l'WI'IU'J'W'Yitnti1'1Jti.:J 

3.3 .I. I fll'leJeJnu uu ~miJtflCJfl'l'l:IJ'fl~-:J'li'eJ:w6'lv.:J'Il1\9l ff1'W'Utl.:n~uui' rnnm1:w-.. 

Q.l 'j) Q g~.d 0 'j} d Q.l ~ q 
3.3.1.2 'U1\9lfll'l\9leliJfli:liJ (Feed back) 'il1flf-liJ'l'l1l'l!!lJ ~f-! Yl'Vlllf'WTYI\9l\9l~'W 1'il .. "' 

. '1'11111'1~~1:1JlHltfle:JiJ 1Jlil'li'e:J:w61~e:J~l'W'fl~-:J'li'eJ:w61fl'\9lff'W 1 'il1Jl~rwt~-:J l\9l 
"' "' "' 

. ' 

3.3.2 iftu'l1l'fllfl~<Ulfl1~1JiJ.:Jl'W!~hl'tivJl!i'A'Wfll'W£i 
(J 'U 

9) .,;9 9) ' ., d 0 d 19) 
3.3.2.1 !1'W'UellqjlJ'Yll'll'BQ Foxpro 3.0 'il\9l!flU'il1'W1'W1~!iJti'W (Record) \9l 

~ 1rl\9l d .:Jf-161ll1':u 1'W'li'eJ:w1JiJ'U1-!1\9llmutw ~ 'l'll-:Jl1-! 1~~1 
.. .. (J 

fl1eJ~1-:Jt'lf'W il1~i~nnt~u1bt~1'WeJ~\9l m'll~tll m1u~mt1~eJ h'fl !U'WJlu tw~1~mm~~:w 

t'W fll) ~~~~wU'mJ61rl1lfi'ml'W lUCJ (Research) .. 
q <j} 9) t Q.l 0 liJ 'j)1 I.e:! ~ gJ Q.l G 

3.3 .2.3 fll) l'll''llellJml:wn'WYJl !\9l :W\9l'V'leJ I'WeJ.:.J'illfl'UellJ61~mJ\9llfl1J 

m~u\9l m~'illtltf11:1J1~uu -:J 11-! l9i 1.:.1"1 ~ -:Jmnl9ieJnn ~~ CJnl ~'11~eJ'U1\9l'fl 11:wi:Y:w~'W i' rl'W 

3.3 .2.4 m1 '\J e1i'u f'lnJ~ mn11 ~ eJ ~eJum:w'li'eJ :w 6'1 'illfl N! ~CJ1'b'lru'l'l11~ CJln 
.. "' (J 

" . 
ri -:Jf-161tl1''U1\9l'li'eJ:w1J~'W ;n'W'Vi'lf1CJfl\9l ft'W 1 'il1Jlmh.J~'Wvi1-:J'Vi .. .. 

l'W~fl'I:IW~IU'Wey'WV'll:IJ (Centralized Database System) fld1:1J~:IJ!'l16'll'UeJ.:.Jfll1'1'11-:J1'WiJl.:.Jff1'Wl'W 

1 ~u1JeJ 1 'il'l'll1 ,r) ~uu ~ l'W'li'eJ:w 6'ltf.:.~ 1 ~uu11 tl\9l'b'~ r n ~ 1e1 ci1.:.~ 1 'lf'W ln\9l'fll1:1J !tlti'l1ltl 'l 'Wu 1-:J 11 Vl:w'li' e1:w 6'1 
~ 'U q qj 
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3.4 fll1~mmnuuih~1'lfl~ (Feasibility Study) 

1--nr~'il1n~iinl'J'J 1'U11:WU~~t1~JJ1ltyrnl9iw'l ~'UIWeJ'UI9ieJ 1JJ fteJtl11Mmnm1:wtlJ'U 1JJ 

1 ~'\JeJ ~ 1 ~'U'U tvte-J\91 ~il'W 1 'il ~ ~fl11:wtll'U 1 JJ ~~ 'U eJ ~ 1 ~'U'U hnJi1'il~£hl~ 'il\911:Wtih11mv~~ eJ ~ n n 

' " 
c]hlunWW'il1'JW1 'il~lJ~1'UI9iWl ~'lU 

3.4.1 fi11:WllJ'Utl.Jt~'Yl1'll'Ylrl'Wfl (Technical Feasibility) 

ll'il 'il1T'U h ~'VW1'Ul~~eJ'U\9ll~ 1~1'11tll'J l~eJ:WI9iatfl~eJ~lCJ.fllCJ1 'U (Local Area 
q 

Network: LAN) eJ~ml'11~viinni~mvn~ri1'W'\JeJ~'l1'e~1TI911 1~v1~1I.Jmm:w~~eJl1 Stat 2.90 

'\JeJ'l tl'J~'Yl'J1'lffl'fi1'JW t1'\J U~~'J~'U'Uffl'J ff'Ul'Ylfl'lJ~tll'J t1'\Jfll'W 1 H'WCJl'Ul~~eJ'U\911~ Version 1.02 
q q 

m1 111' 1'11 t1'Yll'l fll'J u 'W'Y1611~mt1 t11 'Jfl fll'J ~ 'l'Yl~tll CJ'U'\JeJ 1 ~'U ~ n n JJ 1~1'~ m1 u 1vv1 m1 u ~ v1 

ll~~ tll'J~~~ 1'U~ f) l'J'Yll ~ tll'J u 'W'Yl6~ 'l1~ii'JJ'U 11 ~'lJ'U 1 mJt vteJ ll n1 'U..u'eJ~eJ(J'\J eJ ~) ~'U'Ul~ :IJ ~ ni~c'JCJ 

3.4.2 fnl:WllJ'UlDl~1'WnnJJ51T~'l1'U (Operational Feasibility) 

11£l'l'il1f1~'Yl1'l1H'WCJl'Ul~~eJ'U\911~ !~then 1JJ"Jummh~'il'Jl.J m1~'ll'UA'U 
" 

.d ~ .::::::, II) '3) I 'j} C1.1 '3) I 'J} Q cl t<::l .d9 '3) .Q Q.J d 
'il~'Yll11'U'Jtl11 !mtn 11eJ~'U\9l'J 11eJ~'il1Vm u~~11eJ~fl11l'l'U tll'W'J~'U'Ul~:W'Yl b'l1'U'Jtl1m1:1~'il~ltl'U 
q 

.Ue:w~ 1 'U~n'U..u'e:w~m~~u\9111 2540 ~CJtY'W ~~tll'W 1JJ1~~ 'il~t1~1~fl£l~..u'e:w~tvteun1lrumu~~ii'JJ'W1 
'U ~ GJ GJ u 

~11 (Star-Driven for Data Warehouse Development Methodologies) 11~eJ1~'il'J DPTDF" 1~v 

l~:WI9'1''Uii'JJ'W1'illf119115mn D lfl~eJ'W~1iJI9ll:Wlff'U~tlfl'J P ll~~ T D F 1911:Wi!ll~'U u~dJeJ'Wf1£l'Um 
" 

d 
'Yl D 

.t:5J 0 I 3) ~~ I 9) 'J) 

D 11:1JlCJT:l'l tl1'Jtl111'U~ll'l1~~'\Jel:IJ~ (Data Source) iu'Ull'l1~'l'\Jel:IJ~'J~'IJ'Uttl1'U'\Jel:IJ~ 
'U 'U a-!1 GJ 

n 'il m 1:wiJ 1~ ~ 11''W ~ ~ m 'il 'il~tll'Wlm ci ~..ij' mm mv 1 'U 11~ eJ illCJ'U B ne-:Jff m f111'1' 
" 
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dl ~ "" 'J) 
P Yf:lJltltl'l flTH.HlfH!1JlHH111Ji9Jtlfl'j':ilJfl[l'l 'lHllqja (Physical design of the data 

warehouse) ~'I '\l~t'IJ'U fll':ifll'I1'U i91 ~iJu 'I.J'I.J'Ue:J~'fftll'U\91 tlm':i:utW~ri'J'UiJ':i~fle:J'U~ 1~'1 'Ue:J 'lfl~~.u'e:Jlqja 

191'1e:J~l~t'!f'U i91119l\1J11'Vl fl~~~mJa t1J'UI?l''U .. 
dl "' 1 'JJ d "' ~I d "' .,j9 'JJ 'JJ 

T Yf:lJltltl~ fll':itae:Jfl 'b'lfl'Hl~:Ue:J (Tool Selection) l1J'Ulfl':ie:J~:Ue:J'Vl t'b'ff':il~ 

' ... 1 t Q.l 9} .<:':!, ~9) ~ 
ff1'U 1J ':i ::;n e:J'IJ\911-:J'l 'Utl .:Jfla.:J'Utll.J (!Ua ::; nTnt m 1:::'11'\J tll.J [1'11 1 tJ '1:1'15 'ff'Ut mr 

D Yfllli'JG.:J fl1519l'i91iY'U1u'lltl.:J~l'* (Decision) '\llfl~a~vrfi (Output) ~1~ulflnn1'* 

' " 
9f~~a ~vrfi u1n m1 \91 tJ'lJ n~'U nu~th 1iJ rinTJUi''UU':i ~tm ci'l'li'tJ:ua 'l mJ~ nl'li' '~ 

.. q .. 

D=Decision 

T=Tool Selection 

ill'W~ 3.7 (fl) U'ffr1'11'1\l)fll:i'WI'll'Ulfl5..:J'Ii'e:Jli[IJ"U~ll1 
F=Feed back 

.. .. 
(Star-Driven for Data Warehouse Development) 

' . " 
!UeJfl'j ~ 'IJ1'Ufll':i1'li''U5fl1':ifl'UNihv (Customer) t5:U~'U 191'-:JeJ~l'lt'lf'U fl1Hl'I'VI ~ !iji'J'U .. 

" 
1ihn1v hfl m1~1vv1 t1J'U l?l''U .u'B:ua uln n u m 1:u m 1 1 'li''U 5 nu m ri 1u u :::t~ n1l'i91tn'Ua '~ 1 'U 1ll'U'li'-v:u~ 

~ ~ ~ ~ 

nufl':i':i:UiJ':i~~Tl'U ~'lu~ '\'lm't!l~t1Jwmci'l.u'e:J:ua (D=Data Source) 1'!1'n'U':i:::'U'U IP11t!f1Jl:UU\9lfl~l~ .. 
" " ' ~u~ ~ 1!ll-A ::U' ~ ~ f1114 Ehi uli~; !..:J.:-•, -J 1-i 1'1 i 11i'i019, u r:u tn1 w n -rJ u ~ tt lJ ;.,., f! J:i ~-n! -w ~.;! ~ lrtltrViu:::l?l'-eJ~ 

o:l! QJ QJ u 

Q.1 3) Q.l ~ Q.l I 9} .J. Q.l d q 
fla..:J'Uellqja (P=Physical design data warehouse) ':itl~':i'U'Uellqjai9l'lfli;'ll1 'Uellqj[l!:Utl\)fl\li91!f1'U t'U 

l'l~..:~'li'-vl.la '\l ::;rll'U 'li' -v :ua~mm::; ff:U 1 'U fll':i 1tf1 ':i 1:::rfi IP1if 'U u::;\?l' -v ..:J 'l 'lftfl~e:J ~ll-v 1 'U fl1':i fl'm~-v n.u'-v :u ~ .. .. .. 
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'H1eJ""1'J""'W!'l'lft' (T=Tool Selection) !.ytm.'hrH1~Vn3'UeJ.:lffl'J""'W!'l'lfl''li ':HJ 1 'W m:i:'lJ1'U fll'J'li ·-;w

W'~~'W liJ (D=Decision) !rieJ~i1i''lJ~fll'J'H1eJ~'lJ~'H1'J(Provider) 'Vl1f11'JW~~'W lu!""~'Dif'U m1lJ-
'" <u 
' y 

19i'eJ .:J fll'J ""n'ff'W!'I'lft'ell'D'D:i:!tl~ tt'WU tlf!.:J ttl1911:JJ!Ttn ""fll'W fll'JW ~.:JUW·.Jf119leJ'lJfl~'lJ (F=F eed-back) 

1l1flfll';j 1 '*""1';1 ""umrr'l11 ttW'~ ~u 1 1l 'i):;; TJ n'W 1t tltl f'lJtl ';j .:J m :i:'lJ 1u fll';j 1 ri'lJ~ fll'J'H ~eJ 1 fl'J .:J fl'~ 1~ 

' 

<u q 

F=Feed- Back 

Customer 

................... ......... ························. 
1 D= Oata Source : 

:························· 
l T=Tool 
j Selection 
······ ·· ·················· ~ .................................................. ; 

....................... , 

L_ __ ___,....=:======:::::: @ata Warehou~ 1 
Import P= Physical design j 

data warehouse · : ................................ . .-

fln'rn 3.7 ('U) eJn'lJ1ttml"l'J1:JJium'J!~eJn.u'm..JMh-:~'l 1u1~'i)'J~tl~n 

Provider 

y . 

.:J 1u i 11 ttu iJ'lJil11Yi''Vl1n1'J~roJu 1 ';j :i:'lJ'lJfl ~ -:~.fi'eJlJ f1\911lJ 1-:~ 'i) ';j 'Jtl~ nw -:~nci 11 1 ~ m~ lJ 'i) 1 n 
<u ·'" 

'l11vw~ir'Wi1l 

3.5.1 fll'Jfl1'H'W~!mci-:~.u'mqjf1 (Define data sources) 'l'W1-:!1l'J~tl~11'l'*-elmJ'J~eJ "D" 

9l "' 3.5.1.1 'UeJlJf1fll';jf1-:J'I'l :i: !'lJtJ'W 
<u 

' ' 

1) oUeJlJf1tl'J :;;1~~'U eJ i'*'lJ~ fll';j w1eJ~1wiu .JfeJ ""flfj VieJ~ ir'l'lnfll'J 
1U 'U q IU 

fmn1u!~eJu1J!n~ tl'J :i: !fl'l'l~'UeJ'l'*'lJ~fll'J'lmJ !ri1 HVJ'Wfl~\91)11lfmn !~u\Yi'u 
<u 



81 

1~'Yrh:Jih~!i'lfl' (ICD-1 0) 

"" ' 3) 'Ue:llqj~flWillVVl 

- 'li'e:Jlql~fl111'111:1'vl~~lv iJ~mw!!~~11fl1£Jl~~lv hf'ihJ~ibv 

~ I Q a' Q.l I I I I Q.1 o' 
- 'Ue:JlJ~fll'IJ1fl11i'll.;Jfl11H'I"li'lV ~1e:JCJl.;J!'IfW fll(Jl fll!1'b'flWCV1 

"' 

!V ' "' 'Utl\jtlfll1J 'a tn 'i'fll~fll'i II'W'fltl 

~!ll;jllm~'I'IY~M'nn1~m~uvmv 

'l'l~<llMIThl'l 

' Q 0 I ~ 

.f1Wft1 3.8 fl11flTI1''W~!!'I1~.;J'lJe:JlJ~ 
"' 

'ill fl fll':i tl 1'l1 'W 'fl H '11 ci.:] .u' Cl lJ ~ cr 1'11 f 1J fl ~.:] .u' Cl lJ ~ 'V'l1J -:hthm ci.:] .u' Cl lJ ~ tl flt ~1J 1 'W) ~ 1J1J 
<u 'U <u qJ 

I I 'J) t 

fle:Jll'W1!\91 e:J Hit '*1 -H''IJ ~ fl11.;J l'WD 1~~ 11'u 1 'W 1~'1J'IJ;J l'W oUe:Jll ~'Vi!!\91 nl'i l.;JO'W ~ .;JU'W ~.;J ~ l!llu-viu~\9l'e:J.;J .. "' 
' " ' 

e:J~'!JlCJ~.;JoUe:Jlqj~'Vi~n~\91!fl'IJ1'W1~'1J'IJ!fh (Legacy System) mciTw !!1:1'\9l.;J11CHl~!VV\9l~.;J\91 1 11.;J'Yi 3 
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(Physical design of the data warehouse) 1'11~ f1'l:l'H]eJ "P" · 

i 'W fll'l tltl flU 1J1J (;l'O TU \91 EJn':i'JlJ'fl5 -:J.u'e:JlJ (l\9111J'fl 111!~~ 1-:J C"l ~~~en.U eJ-:! tl1J (;l'OliJ\91 E.Jm 'l lJ 
" " I 

'11 i i ~ '.V o i:Vo .J tl ~OJ 1 igJQ ~~ t1 91 
'fl5-:J'Ue:JJ,J(l u 'W1Jl'l'YI 2 'Wu 'I'll '11'Wllll9f-:Jm'l'll'l::::~n\9lmlll~\91-:Jn(ln '11tn\9ltiJ'We:J-:Jflmlll~ 

" i mi 1 \91EJllJ'W fll'l J:-J(;l'm-rtn'W 'l::::'l1il-J (;l'mil\91 EJn'l'llJ'll'\9l'fli:l-J.[eJlJ mlv EJ (Data Mart) !l1J1J~l-:J~'W1J'W . " 
"" (Bottom-up Data Mart Architecture '11'ltl Independent Data Mart) 

" " td <] Q.l Q.l gJ :Vo 
!l1J1Ji:'ll-:J'U'W 1J'W (Bottom-up Architecture) ~ \91EJ'!1(l fl fll'l eJ eJ flll1J1J'W'W ~eHlfHl1J1J 'l::::1J1J 'll::::\91 eJ-J'Vll 

' 1 '11 II) '11 ' d "" '11 '11 ' 
fll'l\9l'JJ'Il(;l'eJ1J m t::::mEJ ~au 'UeJlJ(l ~\9latll-:J'l1\9lt'l1 tm::::llmllJOfl\9leJ-:J\9lllJ'UeJlJ(lll\9l(l::::(;l'lEJ-:Jl'W 

" " " 
'j} I 'j} I 

U'W C1 U(l::::dJ'W ~ (;l''J::::~ eJ tl'W na'W 'VJ.U a :!Hl 'U::::O mh.U lff'fl 1:1-:J.UeJ:JJ(l 'Wan 'Ill flU'W V-JlJ fll'j" tV!:JJ ff1'W'UeJ.:J I tU cu c:u QJ 

'J::::1J1Ji' flEil'fl111JD(leJ\91Jl EJ t'Vtv11a-:J fiu.[alJ(l~&w 'fl111Ji:11J'Ua -1 ~ihEJ!!(l::::tn'I'VlV (;l'llJl'l r:w~mEJ 
" " 

Data Staging 
Sources Integrat ion Data Dimension Data Analysis 

Area 
(Legacy (Extraction Data Marts 

Warehouse Construction Tools and 

application Transformation 
construction Application! 

(OLAP Cubes) 
s & Data & Loading) Users Exploration 
Sources) Security of Information 

~-~nterfac4 ~ .-
Extract Loa~ y 

J
1 J ~ ..... ~· +-+ tad ta LExtraction - ~nterfac5 - Diag ~ 

~- rnterfac4 -~ .: r: ::OJ 
~-~ f j-~ ~-~entral Data A , lioperationall -
~ 1.nter ac'j ~ J.- Warehouse L_j) I' Personnel I' 

~-rnterfac5-~ ;;:ry '- ~ 

{ 
I 

SQL Server 2000,DTS 
Server Too l / (Data Transformation Services) 

j Data Manipulation Languages lli 
11 OLAP Service Tool 

SQL Database Server 2000 

Windows XP/2000 

Tables, 
Graphs, 
Reports, 

SQL, 
Queries. 
DSSIEIS 

Infrastructure Windows 2000 Server ~ L_ ______________________________ _y 

(Bottom-up Data Warehouse Architecture) ff1'11i'1J(;l'l'J(;l''W!'Vlfl'1J~fll'l't!'UJll'V'I 
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' " 
'illfHHll'U\?ltlm'J:u\Ol~ mh:rVi "l~mJ mt1J1JU'W u'll~ 'J~tl~'lle:J ~ riTw 1b~fHJ1J~ 1\l"l 1 'W nn 

. " 
'ft1\nmTUI9lt1m'J:uf1~\l.ij'eJ:u[lt~t~mllu s ~hu 'ftlm'Jt1eJTI111t!"l~ 191\lu 

"' 
" 1 91 "" "' 9J 1) 1 fl'J .:J 'ft'J l~'W'W ~ l'W 'Uti .:J f11'J tiel f1!! 1J1Jfl [1 .:J'Utllql [1 (Infrastructure) 

~t~ ri1u'J~1J1JiJ~u~m'J v!mu1~ m11fJlJf11'JnniJ~u~.:Jl'W'Ilt~.:J 1iJmmmh1'il~iJ~l~"l 

l?!1e:J~l.:J!'Jf'W Windows 2000 Server, Windows XP , Windows2000 ti!ul9l'u 

2) ri1ui11'11~f11'Jtfl~tl\llJe:J (Server Tool) vll'l1Ul~ t11'1J~f11'J!fl~e:J\IJJe:J 
' ' ' ~ Q.l 9) 9 Q.l <J} ~ .d. Ci .c::19 '3J 0 Q.J I ") 9) 

t'We:J'il\9lf11'J'1Je:J:JJ[1 !'W'J~1J1Jf1[1~'1Je:J:JJ[1 fle:J !fl'JeJ~:JJe:J 'Vl !'lf'ff1'11'J1Jtlltl !tl'W'Ue:J:JJ[l (Data Transformation 
"' "' "' 

.;\ "" 91 9J .;\ "" "" <1'9J 9 9J 
Service: DTS) !fl'JeJ~:JJeJ'ft'Jl\l~l'W'IJtllql~ (SQL Database Server2000) !fl'JeJ\I:JJe:J1tfl'Jl~'l1'Utllql[l !'11 

eJ~l'W~iJU1J1JlJ~ (OLAP Service Tool) u~~.fll'l:ll~l'*-ffmf1J'J1:JJ.u'e:Jlqla (Data Manipulation 

Language : D ML) 

t9J "'w9J dii)Y<:. 11)3'3/1 
3) !!'11~\I'Ue:J:JJ~ \9ll:JJ'J1tl[l~te:Jti\91'111'1Je:J 3.5.1.1 'Vl !\9ltl1i1Jltl !11![11 'W 

"' 
0 I 9J 

f11'Jf11'11'W\91!!'11[1.:J'1Je:Jlql[1 (Define data sources) 
'j/ I 'jl I 

4) ViuViiJf1Jtt~.:J.u't~lql~ (Data Staging Area) l'W'J~tJ:;;il~n1'*rwt~fl'\9ltWf1 

.u'a:u[l~ hi ~?it~~ f11'J tw:;;iJ f11'J iJu 1111-u'e:J :JJ[j 1 li'ihiJu1111t~ tl1 tl'W'l1 ~~ 'il 1n.u'e1 :JJ[j t1 mh .u'1'01n 
QJ <u <u <u <u <u 

I 'JI I I 

!!'11~-:J.u'ellql~ 9i.:J'O:;;m:;;v111'WVi'WVi'l1't..htlmllJ~1 (Memory) 'Utl\ltfl1t~~fle:J:JJYbtl91e:J{ 
'j) 9) I 0.1 g./ I 

5) f1l'J'J1:JJ'Ue:llqj~t'U1'J'J119lf1a\I'Utllq!Mtltl (Integration to Data Mart) 

m n 1 :u .u e1 :u ~ 'j) 1 n ~ u ~ iJ f11 u ~ \1-u' e1 lJ ~ ne1 u 'Ill! .u' 1 ri'lf\?lfl ~ \l.u e1 :u ~ ~e:J v cu <u <u q 'U 

' ' " 
'il:;;ti!u nnfl'\9ltttlf1 iJ f11tiJ~t1'W "JiJu 1111 ua~ 'ffn\91-u't~mlVi "l:UI9l't~\l f11'J Bnflf \1 1 \?ltll '*m'hl1'fte:J1J mlJ 

"' "' 
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I t y I 

Vll'J"V.l'rl 3.2 tll'JUl!'fll~ellJ'fl 'ill flU 'tfci.:J~ellJ'fl~ l'U~eJ:IJ 'fl fl'il f111lJiJ'J :t ~ 11\rVi fll'M'U 1'1 ! ~ ltry;j'U.yj 
QJ OJ d.9 'U QJ 

~ "' 'J"l£1 fl1 'J" ~ l'W 'lJ flJJ ~ 'J":t'U'lF.Il 'W fl'\1 fl1 1~ 

iJ'J":t 'lll1'W'lll fl!A '!1ci-!i'li'e:J~ ~~01'11\.! ~ .. 
" ' 

1. y;j'U.yjiJf'Uul?i-:~'1i'mqJ'fl (Stg_ Spdrug) 
g) if I ' 

l'll\9lllJlTYitl11 'ill!J!Jl (Dmart_ Spdrug) 

" ' 
2. y;j'U.yjiJf'Uul?i.:~~mqj'fl (Stg_Diag) 

iJ rl C!. Q QJ i 
l'll\9lllJWYlfll'J1'U'il'iW ~'Jfl (Dmart_Diag) 

3. vf'U~iJf'UU~.:J~tll.J'fl (Stg_Fin) 

'j) r/ I Q r/ 

l'll\91llJWYlfll'U'J fll'J'Yil-:1 fll 'H! 'YfVW (Dmart_ Fin) 

" ' 
4. y;j'U.yjiJf'UU~.:J~tllqj'fl (Stg_ Regis) 

(Regis) ~ o' "' 1 !11 "" l'll\91llJ11VIfll'J'fi.:J'YI:t!'Ut:J'U'Uel 'li'U':i fll':i (Dmart_Regis) 

i !11 "' !J) 
6) !flH'ff':il.:lfl~.:I'UfllJ~ (Data Warehouse Construction) ... 

d .J' d g./ 9) r/ 9) I 

'YI':i:tt:J:t'U dJ'Ufll':i':iJlJ (Integration) 'UelJ,j~'illfll'll\911lJl':i'YI !'Ul~ 
' " 

ml'.:~~mm 'ill n 'ffm'l:J\91 tJ m1lJ-vi Hi' vhm -:i e:Jv m1 'U'U m':i d 1lJ~e:JlJau 1il~ t:J'U wiiv'W m':i r'i'l'l a vn~ vlJa 
... "' "' 

f-h'Wm:t'U1'Ufll'J rli'I!Wfl iJi''U!iJ~t:J'U'JiJu'U'U 'UeJ.:J~eJlJau~111'1t:Jfl~.:~~mJ~~.:~ncil1 'l'll'YYUl~ ... ... ... 
" ' " !fl'U~eJlJ m1-:~'YYlJI'I-Yiiivci1 'U l'lll'l'lm{'YI'I1-:~'YYlJI'I!~lrifl~.:~~eJlJ'fl!~ t:J1fl'W ~~ tJ n11 fl''WV':i1lJfl~.:J~eJlJa 

cu 'U cu cu cu cu 



-
< No. Field Name 

1 Date_diag 

2 HN 

3 Diag 

4 Countdiag 

5 Sumbent 

6 Summpay 

7 Drugcode 

8 Countdrug 

9 Sumtotal 

10 Clinic 

11 Countclinic 

Field Field 

Type Size 

Date 

Varchar 

Varchar 

Numberic 

Numberic 

Numberic 

Varchar 

Numberic 

Numberic 

Varchar 

Numberic 

8 

8 

5 

9 

9 

9 

5 

9 

9 

3 

Description 

~ c! 

'd'U'VI 

~~'1J'lh~~li'11N'1Jel 1~u~m'J 
"' 

'J1i~m'J1iJ'ilQ'v hfl 

~l'U1'W'J1i'ffnn1.W'ilQ'v hfl 

" c! ~ 0 

H~ 'Jd:IJ'l1'U 'flW'b'l'J~ 

NCI'J'd:IJ)ltJ5'lJ 

'Jli~Vl 

" 
HCI 'J 'd:IJ~ l'U ~ fll'Jll-:1 'K:IJ~ 

11irr'fl~.Wn 

~l'U 1'UN'1Jel 1 ~u ~ m1 l'll:wfl ~-an 
'" 

Key 

1 
9) 0 jJ .:::::,~ 

7) 'fl':l-:l'ff':ll-:JU'lJ'lJ'illCieJ-:1'1JEJ:IJCIU'lJ'lJ:IJ\9l (Dimensional Construction 
"' 

(OLAP Cubes) and Security) 

86 

( OLAP Cubes) !W ~llJ'U ri1'U Vi -rfllll':l t11 tiu ~ fl1 'J 1 'U tll'J !'llli'i-:~.u'EJ :WCI "1 'U 'fl g -:~.u' \'l:W Cl rrl:IJl'JtleJTI'UlCJ 
"' '" 

'JltJCI~!atJI'lfll':l\'l\'ltlU'lJ'Ul~ l'll:Wfll'\"l~ 3.10 
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.A. 
R egis 

r "" 
Diag /,.. 

~4~06~ 

Fin 
56,340 76,340 

r .A.-
' 7 246 300 ll 575 360 

A09 / / / / / 
1069 / 

9 / 
/ / / 

Spd rug 

/ /I 
® / r /_ v v 
.<p v 

/ / / / 
Jan Feb Mar 

Period . 
-=5. 1 91 0 91 Q.<:::). 

.fll'V'I'YI3.10 f111elelfH!'U'U !f1H'ff11-:Jl!'U'U~1~el.:J'lJell,jl:Hl'U'UlJ\91 (Dimensional Model) 

d Q \J] g/ I lj} Ql 9) <lJ G) g) 1q Ql o 

'\l1fl.fll'VfYl 3.10 el'li'Ul£1 !~11 'lJBlJ~'\l1flf1~-:J'lJellJ~'\l:;;f.lfl~~ 1'11-el£1 !'W~fl'I:IW:;;!l'U'U'\l1~el.:J 
qJ <u cu cu 

iJ Q~ j) ~ 91 91 91 91 ~ 0 ~ d 
'lJellJ~ll'U'UlJ\91 1~tJ'lJellJ~'\l:;;f.lfllJel.:J'Yl-:!~1'W fn1-:J ~1'WV11 u~:;;~TW~ f1 'Y111'11'ff1lJ11tllJel-:!!'11'W.fll'W 

<u '" '" 

'J) 'J) 'J) "' d9 'J)9 ~ 'J) 

- ~l'W'lJellJ~nm (Period) ll'ff~.:J'lJellJ~'lJel-:!1'W'Yl !'b' t'Wf111!fl'U'lJellJ~ 
'" '" '" 

~l'WoUell,j~f111 ~1£1£11 (Spdrug) ll'ff~-:!11Vfl11 Vl~~ lVlMn'IJ~lhV 

- ~1'W'll'Blql~tl111i!~'itv hr1 (Diag) ll'ff~-:!1'l1€Ym11'111l'itv hfl 
<J} 'j) Q I Q <J' 

- ~l'W'lJellJ~tll'll.:J'W (Fin) !W~.:Jf11'U1fl11'Yll.:Jfll1ll'Wl'W 
'" 

9) "' 99.1"'- . 9) 99.1"'-
- ~l'Ufl11~-:J'Yl :;; l'UV'U'lJel !'b''U1fl11 (Regis) ll'ff~.:!Vel~~lJl !'b''U1fl11 . ~ 

Ql 9) .c:::::id I 9} I d d I 

~fl'I:IW:;;'lJeJ.:J'lJell,J~'YllJeJ~'I1mv"l ~1'U!'I1~l'W '\l:;;~m·wml 

~d d <J} d 
(Multidimensional Model) u~:;;1'W1:;;v:;;'Uf1'\l:;;lJf)l1'ff11-:J \91111-:!l!VIfl 

II) ~ ~ 
(Fact Table) u~:;;\91l'll.:J ~~ - !lJ'U'b''U (Dimension Table) 

~9g) o'j) o 

l'Wel ! '11 ffllJlHI'U l'lJellJ ~'ill fll!'U'U '\l1~el.:J 
'" 
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lnventry lCD 10 

v ~ 
Cent_DWH 

Dimension Dimension 

Table Table 

Fact Table 

Clinic 

Dimension 
Table 

" 0 " iJlufi l'll'Jl-:J Inventry , ICDIO , Clinic tHlf1'\llf1U'W vh~tJ~tJEJ-:J~nlHJ'e:Jn!!1J1Hh'W'J~1J1Jfmn 

fl 'HIJ1J ~ eJ~ Jl tl~ '\l ~iJeJ -:J n'W fl 'dUJ ~'IJ,je:J:IJ~'\J eJ -:JU ~~~ 6 ~~'I'll f) 1 'J f f)fJ lU ~ ~ ~D 'dtl tJl 1 ~ UNl ~~ rlJ eJ -:J f)1 'J 
'U 'U 'U 'U 

9 'j}'j} 3) o 9 tdi 9Jq '3) Q.l I I ~ 'j} 9 9)'j} Q.l 'j} 

t '15'\JeJlJ~ '\l~l'leJ -:J'Yll n1 'J t £1''15eJ v-1 t '15!! ~~ 'JlH'1'v-ll'W f)eJ'W 'Yl 'il~L'\J 1 t '15'\Je:J lJ~ 'ill f)fl ~-:J'\JeJlJ ~ 
'U 'U 'U 'U 

Copy nght(c) 2005-2006 ALL nght •eserved ->. 1••system Analyse$ and Desagn By D.Somm1t Consult by 
S Manoon•• 

0 

mvrn 3.12 u ff~-.l f)l'j e:1 e:1 n u 1J1J 'j ~ 1J'IJ f f)fj 111 d llJiJ (;j e:1~ .n v 
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" "" <I 'J) at 'J) at "" <I 

- f11':i'J!fl':il~'I1'1Hl:lqj&'l!'Utl..:j\9J'W (Simple analysis) fltl f11':i1!fl':il~'l1 

.u'eJ:JJ&'l hw1~ OLAP ~..:j£h'W1mu\l~!~'WvWff'JD'lJtJ..:j.u'tJ:JJ&'l \?i1e1~lWlf'W f111U'U fll':i'U1n 111t1 
<U u q <U 

~ d'9) Q.l 

- f11':i1!fl':il~'l1'lJtl:lqj&'l':i~~'Unm..:j (Intermediate analysis) 

at "" .t 'J1 'l 1 'J1 "" """" _,; 'l 'J1 'J1 'l , I 
flel f1111!fl11~'11'Utl:lqji:l !~tl 'bTVIfl'Wfl'VJl..:jfffl\9l!'V'Itl !'11ffl:JJ1'Jfi!'Ul !\ltuH'lJ'lJ (Pattern) H{;l~ 

fl11:JJ~:JJ~'W ii 'W \911'1itJ:JJ(;1 
'" 

~ rl9) d.:::i Q.l 9) 

- f11':i1!fl':il~'l1'lJt1:Jqj(;l'Vl:JJfl11:JJ9f'lJ9ftl'W (Complex analysis) 

at "" .t'J1 ') o ~ ,I "" .t _,; 
fltl fll'J1!fl'Jl~'l1'lltl:Jqj{;l !~ti'Wlutytylu':i~\Plll~ (Artificial Intelligence) H{;l~flTI:mflHH (Machine-

. " Gj'J1 ""9"" "" <l-=< li)'J19'J} "" 9 "" <I'J) ') 'l'J1'i,l 
learning) :JJ1 !'lf 9f..:j !'W1'Vltll'W'V'I'W1i'W ~~ !'lf!'Vlfl'Wfl OLAP !'Wnl':i1!fl11~'11'Ut1:1qj{;l !~tl !'lf rumm:JJ 
. " . 
Yi~WJ'Wl~'W c]..:j1'Wf11':i!~t1m'Vlf1l'W l&'l~~l'W.u'tJ:JqJ{;l ':i~'lJ'lJD~D~nnrll'l1i''lJmi..:j'litJ:JqJ{;l (Choose-

" 
database) U'W Immon [6] lrlCJ~'lJltJ~..:j'!1~nf11':i ~Cl 

- ml:JJ!~ 1 i 'W m':i'Ll ':i~:JJ1(;1 VJ(;119i t1'Ll~mw 'lit1:JqJ{;l (Scalability) 

" . 
'J1 "' liJ 'J1 ""1 'J1 o 'l 'J1 "" , I"" 'J1 "" - 'Utl:JJ(;l'V'I'W~l'W !IPl:JJl\lln'Vl IPl'lJl..:j m !'11'Vl1l'lJfl..:ju'J:JJlW'Ut1:JJ(;l:JJ 

'" ~ '" 

... I ..::::. "~ 9) 
- u1~ !fl'Vl'lJCJ..:j VJ(;l f1111!fl11~'11'Vl\91 t1 ..:jf111 

1lln'!1~nfl11~..:jn~11sUl..:jl'i''W Ul:JJl~..:jf11'JL~eJntt!'Vlfll'W h~ 

1'W n n~WJ'W lfffllU\91 tJm 1:JJf1~ ..:jsUCJ:JJ&'l rl111i''lJ ffnff'W!'Vlfl''lJ~ n n ff'Ufll'W 1riw1 
'" q 

- Microsoft SQL Database 2000 Server vhWWl~ l~'lJ~nn 

-Data Transformation Service: DTS Tool 

o 'J} d I ) 9) 9) ~ ... 1 0 Q.l 

'Vl1'11'W l'Vl mtJ 1 tl'W 'UCJ:JJ{;l 'illn~ l'W'Ut1:JJ&'l1~'lJ'lJ..:j l'W n'ilm 1:JJ u1 ~ 'il11'U 
'" .. '" 

" . 
t.u' 1~:N'lu Vi'Lli''Uul9i ..:j'litJ :JJ (;1 ~ 11'1 lmf'VlH{;l~fl~ ..:j.Um,J&'l m:JJ ~ l~'lJ 

'U '" ~ 
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- ~:;;'lJ'lJD~lJ~fn:i Microsoft Windows 2000 Server, Win XP 

~>11unnd1elfl1 ~1i1tJ'll'ennnfw il'i'iJmmn CJ'!JttiCJ'!JflW bl'l-llJ~ 
"" '" . 

t'l'lfl1u 1&~'EJ~1u'li'al-l&~ HIPl-11911~1-1~ 3.3 
"' '" 

' 
Vll1Hfl 3.3 tiJ~CJ'lJ!~CJ'!JflWb(lJJJ~!'l'lfltlJ t&~£i~1lJ'll'eJl-l~ [40) . "' '" 

Ability PostgreSQL Oracle MS My 

SQL SQL 

Open Source I I 

Platform 

-Windows I I I I 

-Linux I I I I 

-Sun Solaris I I I 

Features 

-Stored Procedures/Trigger I I I 

-Concurrent Transactions I I 

-SQL ANSI 99 I 

-SQL ANSI 92 I I I 

-Unlimited number of users I 

-Referential Integrity I I I I 

-Transactions I I I 

-ODBC Free I I I I 

-Cost Estimate Free High Medium Free 

$725 $145 

'll'al.J~( Questionnaire) 
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~1m1tm~~flt1~h.!~l'H~~ 3.4 'Wtr;h 'fltlHYl-nJ~'l.lel~l1h~'IPJJ'W1'fl"~'lielll:llt1~1l (Star-. ~ ~ 

" " . 
Driven) U'U ~U'UflWYi~PJJ'Wl)~tJ~ff'U ll~~~l ffU1H1''U'Ufllll1~!!~'U~i1a'lhV~~i'Y'W 1~ L~L'Ul~f11J 

q 

H~un n1v~1ul?i1~"1 u1:1~l~f111~~ ~ii~tJtJ'j"~lJ1tu~1ti~ iimn11~l:l"mi'~1nml~~i'Yu1~ 
" " . 

1 tJtJi'utJ~ ~ff1lff'Wmff1 u'fli' ~191 a"~ 111 f1~iru ~~ii'fll1l.lmm~~,."'i'1J '111-1 1v~1'U YltJa1r~~1u~1u 

flll1M1J~fll'j"~~uml'n~ii'll'W1~~~m~l:l~'l.I'W1~nm~ ~le~1~~'lfu h~'WV11Jll:l'l.I'W1~~~n 

!!l:l~'l.I'U1~fll:ll~ ~il'W~'U 

:vd 
3.6 fll'.HHlflU'U'U~~'U'Uf.U'titl1 'ti lW .. ., 

. " . 'l 3/.<:::::1 <V liJ'j./o ~ .::i 9J 9)..::.1 o 

t u fll'j" a anu 1J1J'j"~ 1111 m 'lW1'lf1tu'W u t ~ ~1~ u u fll'j" fffll:ll'fllllll 'l.l e ~ ~t'lftl1'lf1tu ~ lfl~1l 1 cu u cu 'U u . " 
~jjelflll~l1~i'fl'I:J1 hm1'1i tJ Ullllff~1~~tl'Wil'W'fl11ll{ (Knowledge base) !!l:l~fl'U'111'fl1lll{iru 

l~tlellfftll~flll'l.lel~flt) (Rules base) 11lJtl1Jfll'j"ff~11'fl11ll~el'Wfl"1J {Backward Chaining) 

'j} 'j} .,g ' _, "''l 'j}... ~ 'l 
!!l:l~flll'fl'W'I11'l.ltllqjl:l!!1J1Jl:lflfltl'W (Depth-First Search) !!i:l~Ul~~fl~ t'lf~l!!'YI'Uuqjtyl t'Uflll 

tJ~nlJ-Yru 'liti11 ~, ~, u fll'j"u 1mu el'fl1ll.l{l?i1~"1 ~ ~ 'fl'1llll G!!D~iu~au fll'j"fl1ruu fll'j" f1~if 
3.6.1 w:n:uttlum (Background) rda~'il1fl~1ll 1H'Wti1Ull:l1~~1J'l!l.J'lf'UJ'U U'W'Yiil 

. " 
'11~t~'WCJ1U1l:l~ii'flllllt~lhn'lf1tu1um1 ~1l'ili'fl'l:l1 1ihn1CJ h'fl '11~a1M'fhtJ1n'l:l1tlU~ihviru 

~ u ~ 

ii~l'Wl'W ~1ti~ ~~iJn~~e~tJ1d1~1ll h ~'WtnUll:l~ii'll'W 1~ hmi 111~flt~1Jtl1Jfll1~~lu111~~T!uii 
~ u 

" tJ~mwmnir u ri ~~1:1 'l M'uV~'YiilM~eV~mml:l1 u 1~f11J'lflJ'lfutf1~m1ll hi'fl'~~ln 'l u m1'l.lt~i'1111~m1 
q 

" ... ... 'j} 

~~'U'W fll';jff';j1~';i~1J1J 

~!;tl1'lf1UI ~~ttl'W'Yil~flfl'YI1~tilen, 'U fll';j un1J tul'llf1~nci11 1~milu fll';j~~!~1J'fl11lJ~ ~1fl 
'U u u <u 

"~11lfl11~11~i'nm hmr1iu [40]" L'W!l'W'fllll.l{ (Knowledge base) ~1tl 1tJmmlJ'fltllJ~1~~a1 
& "' ,. "" 91 'j)'j) "' 1 .;, "LI :!"'! 'j) 
CJ1~U'W'I'W'I11tl'WCJ1Ull:lff1ll11 G'fi'1J'fl'U'fl11ll1~1'U fll';i~';i 1~1fl'I:Jl 1'fl'Yil t u~lfl;!"1'U'fl1llJ1 t~ 

~ .., ~ 

y.J 9 Q.l C\ 

3.6.2 fl11tltlflU1J1J1~1J1J rjA 'lfCJ1'lf1qj t 'U1~~1J!!'U1'fl~ (Concepts) 

~1fl'Yit)'I:J~'l.ltl~ Turban !!1:1~ Aronson ~tJlA'fi''UeJL'U 'fl.ff.2000 'fl'1ll1HlU1lJ1 

111~vnl91't~aaemt111J1~1J1J ~t:J}V1'lf1tuL~ 11CJl:l~tBV~~ TJ.Jfll'W~ 3.13 
q ~ u 
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Inference E ngine 

~Um 
Working Memory 

(Microsoft Visual Rule) 

'------- __-/ 

Conditio n Search Know ledge I K nowledge base 

I K n owle d ge 

Explanation 

r==J CJ CJ Facility 

r==J CJ CJ ~11" l fll1"YI1" -:~<Urmn 

r==J CJ CJ lwrrY-:~'hl 1-

Recommended 
User Interface Action 

(Microsoft Visual basic) 

~ gJ d 
fllW'fl 3.13 f11'JelelflU'lJ'lJ'J ~'lJ 'lJI!-I!'lHJ1'b'ltu 

'" u 

d "" IJj ~ ' ~'l ~ .d IJ] '1 
1llflJlli"l'Vl 3.13 eJ1i'UltJ t\9111 ~ !'b'fl'Jelfl!'leJ'W !'\Jl:'l'l !'W 

'" 
I .<:::l. I CV 9Jct 'j} 

fi'1'W\91\91\9lelfl'Url !'b' (User 
'" 

Interface) tiB'W t '\J1l~~ fltJltlJu lJl:'l'l!~'W fl~!~Brl'W'I11Ul:'l~ ~'U~!'Vi tJ'lJ 1191tJf11'J '1 ~n~11~'Jil91fl11:JJf 

'1 "' .d I!] .d • I ~I ~ ~ '1 ~ .d 
'li~ ~\91Hfl'lJ!'leJ'W t'\J'VlUlJ&'l'l!lJ'Ufl~'lJl'lmtJm'J t'll'!flHJ'leJ'41Jl'W (Inference Engine) Microsoft 

" ' ' 
Visual Rule 1 'W fn'J'Vl\91 ~B'Ufl~~'lnci11 l'W ft1'WVi'Wlhru1tJ~l!ViB1J6'11~'ll'W (Working Memory) 

U~1U~~'lfl11:JJ{ (Knowledge Representation) l'Wft1'WrlleJ~'lJl!'Jfl1l:JJ{ (Explanation Facility) 
I o o I 9)t ~ .:;S 'j} 

U&l ~fi'1 'Wfl1U'W ~'W l (Recommended Action) 1191!'Jl'W~1'Wl\Jl'Wfi11:JJ'J'W'W 1l ~!U'Wfll'J\91'lfl11:JJ'J 
~ '" '" 

3.6.3 
Ql 9)d 

f11'Ji"l\PJJ'Wl'J~'lJ'lJr:;j!'ll'!'J1'll'lty (Development Process) 

Ql ~.d ~ cl 'j) 3}1 0.1 

m~'U 1'W fn'Ji"l\PJJ'W l'J ~ 'lJ'lJ ~! 'll'tJ1'll'ltu'W '1.-H~'W fll'J ~-:il'll\J l'W fi11:JJ n 1:JJ fl'U <u u .,.., <u 

~ ~ & ~ 

3.6.3.1 fll'J~-:il'l~l'Ufl11:JJ~ (Knowledge base) '111Jl!'Jtl'l fll-:i~-:il\1 

l\Jl'Wfl1l:JJ!t~mB\li'mnl:JJ! 'illfl "~l'J1'il\9l'J1'ili' mn hm~1tlJ" ~'il ~ tlfl~~tn'U L'Wl\Jl'Uml:JJ! 1191u 
~ <u <u <u a.i <u 
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d Q.l Q.l d' ~~ 'J) jJ d 
ill'Vft'l 3.14 U'(Y'fl~fi11:U'(Y:U'\"l'U1i'Utl.:JL!Y'I:U'Utllq!ri'J~1J1J~l'lW1'lfltl,j (Entity Relation Diagram: ERD) 

~ ~d 
3 .6.4 fll j b1''Jl.:J j ~1J1J J:-ll'lfCJ'J'lflill 

.. u 

:vd d, oq9.1 'j) yd 
'\l lflfll'Jtl tlflH 1J1Jj~1J1J Ht'lfti'J'lflill'Vl Hl'U:JJl'Vll ~ '11 b1'1:U l'Jtl b1''J l.:J'J~1J1J Ht'lfti'J'lfltu 

QJ u QJ u 

9J d! ..:!! ~ Q \1] VQ.I d 
mtl!fi 'Hm.Jt11'lf1rtt'U'(Yfl (Visual basic 6.0) ~'fl'fl~fll'l"l'Vl 3.1 5 

xx-< viuuuus::uur]tfl8Jn1C\J mnnsru1sll ns:un: 

,,.ma.,mu, 1\'IU , ""''f11:t.a: D ~r,~~~ht~;rs:-;;--- ----=:.1 

~~uu1nn~Mu~nJ::.11\1uO: [] ~\..,(N;r~r.t)Sure--;) 
.,.,.,.,.11 ")ttt~Ji:aun'lonK..a;nno.,; r=cJ J0--~~~1') ~--··-~---_'.:] 

tklnl'n:n: [J i0-::.1~(~;:;,~-s;;;;,----u---.::J 

1,101ulUMv: 0 ~ 1. \J;;;..;.\~ (not~urej ..:J 
.. ,ll,; D ;a·~-~~t~t;)su·;~---~-- .... ·--~:J 

\lMI U )\Qll : 0 F-=--ui:.~i~-(;s:;;:;)----3 a.ru1n~l.ltl.i~w-.-ra"u : D lO~~~\~(~-~~~s--~-----~:1 

iluu· .. l:!.,: LJ ~~;.-;----z;;;;s~~r----3 

ft,tJa.,n~u,: 0 fii~~~"(ji;;~~-;)"S~~--------·--3 

~unl!C.. t'IIJ&Mu . nd~n• ·l'ltl : D fl'b's!.~h ( not Sur<!) ---;) 

nundiu._fu: D iO:"~""R~-;) Sur~ ----~-~] 

~ 9) 9ld 
ill'W'YI 3.15 fll 'Jb1''J l~'J ~1J 1JJ:-lt'lW1'lf lill 

.. u 

int•h: D i;; ;;:~~l {~.....,u) Sur;~-· __.:J 

0 : .UhU:unn t5ur•l 

1 ; \J11\lh(Hot S ureJ 

2 : l'W:b vui {N ot S~o.J 

I >IDiabetes Mellitus u<mvtt<rn~1'~"1 
t---J ... · .. ··-· ---········ ····················-·-························-··········-·· ······J 

m~r1UUtJ\i l'l1"< i'iu~n-,1J~ 

~ uurv• ::il~'um-ihh~Sl~rlfl 

-··--·-····--y-----·--·--·-



96 

(Agent) e:JTI1Jltl 1 'JfiU~~e:Jlfll'J\Vl.:Jnci11~fi''Wi'fU 

1u1Ji'lrl1~nci11~.:J ~'W\9le:J'Wfll'J'l'll1~v 1a~e:Jtlmci'~1~ t~:uYim~1J1'Wf11'Jflmn .. . . . 
~ r1~ ~ l1J 9J ~ Q.l cs , .c:1 o & .... 1 r1 r1 
1lfi'Jl~111JUJ111CJf.:J t ~:IJl'O lf1f1l'Ji'11Ji'11'W .:Jl'W 1'0tJU~~.:J l'Wl'Uti'W 'W1Ji'li'l 2 'W l:IJlCJf.:Jfll'JlJ'J~tlf1\9le:J .:Jfl-" . 
fl1l:Un11li fle:J 1-:J'O'J'WWJ'W lfi~.:JoUe:J:UflTtl~11 (Star-Driven) fll'Jafl.:Jamu\9ltJf1'J'J:Ufi~.:JoUe:J:Ufl 

~ ~ ~ ~ 

ci 191~1 91 1 "' "'w ~I "'1w wei 1 l'V'Ie:J 'IH1J'W\9l'WU1J1J (Prototype) 'Wfll'J'V'IWJ'Wl'J~1J1Jfi~.:J'IJe:ll.;j~fll'J lJ'J ~~f1\91 'lf'J~1J1J~l'IW1'b'lqj 'W 

fll'J ium1v 1 'JfiUfl~tl'J~tJf11'f1~\911ui'l'WUUJUJl!lJ'W i:Y1'W'll'J~(l'l'W.:Jl'W n1Jm ~ 1'W1Ji'l~e:J ttl'O~!W~.:J 
q u u 'U 

~.:J11iu~~r-w fll'Ji'l\9lfl e:J.:J'l;f~oUe:ll.J~~'l1lmi'1\91 ~e:J.:J\9lfl e:J\91 11 u nni'l \91 ae:JtJtl'J~iii'ln m'V'I~ W'l m:uiJ~ 

fll'Ji'l~~e:J.:J~fll'K'W~ 11 



' <:1 

'lJ'YI 'YI 4 

1Jty111 fllHltl flU 'U'U ft1'W'l.l ':i~ fHJ'U~l'l"] 'lJEl 'l ffT:ll'iJ\91 CJfl':i ':i:Ufl ~ -:l.u'tllqj(;l l'll:U1'l 'iJ ':i~\Pl!'W lfl~'l.u'tllqj&l ~'l.l 

~ ld 1 1:Ui1 'l fll':i~\Pl!'Wl':i ~ 'U'U ~L ;CJ1'111UJ U(;l~ fll':i'l.l ':i ~ CJ nl'ft '*\91 1U 'VI'W 1Jruru 1 l 'W'U'VIii'il~L'lJ'W fll':i 
'1..1 u q u u 

"" o' ' 4.1.1.1 fltl:U~1L\9ltl':iffTW'Uflfl&l . 
. d 

4.1 .1.2 CPU Penttum 4 fi11:UL':i1 1.6 GHz 

4.1.1.3 Hard disk 'lJ'Wl~ 60 GByte 

4.1 .1.4 Ram 256 MByte 

4.1.2 ft1'W'lh·~ml'lJ'll eWb'Bvll'i'Ln1 

4.1 .2.1 ':i~'U'U'l.l~lr~fll':i Windows XP 

4.1.2.2 Microsoft SQL Database Server 2000 

4.1.2.3 Microsoft Visual basic 6.0 

4.1.2.4 Microsoft OLAP Service version 2000 

4.1.2.5 Microsoft Access version 2000 

4.1.2.6 Microsoft Office Web Comnonents 
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" 1~'YI~~e:~~tll14 m) ~ 1tl11.! 'VI~~ e:~~~ 11J m~'U 114 nne:~ e:~ ntt'U'U fft:~Til~ EJtn)lJtt 'U'Uri 1~~1.! 'U14 

(Bottom-up Data Warehouse Architecture) rlm-r'Uff1)ff1-!!'Yifl''U~ f11)~'\J.fll'V'l ~11'l'mlf1tt'U'U!i 

11-!'U'YI~ 3 t~e:J 111'ml~tlf1-!.fll'V'ln1J'Ue:J~'YI~~e:J~ i~uli~i~'YI~~e:J~ tll1.! 10 ~1-!~e:J1.! )1EJ~ ~ tVEJ~\9111J 
d "" .fll'V'l'YI 4.1 fle:J 

' 

2 
Came 

Foxpro 3.0 

1 Health Care Information 
: Dimensional Model 

7 

Spdrug , Fin , Regis, Irrit 

Ms Sq l Database Server 

Data Warehouse V Architecture 

Data Warehouse 

'----~ 
OLAP Software Expert System 

8 
Report Health Care 

Information Decision Questionnare 
. 10 Feed back · ......................................... ............. ..... ...... ...... ... ... .. ............ ..... .... Ueci~ion ..___ ____ ___. 

~ 0 ~ ..::::t. .c:l 

ilWffl 4.1 !tv-!1.!~1!1.!1-!f11)11i'YI~~e:J~ 

" ' Q..J ct Ci 0 3) ~ 9) .Q ... 1 0 Q.l 

'U'WVle:J'W'fl 1,2 fle:J m~'U11.! f11)tilt'U1'Ue:JJJ~ ~1m ~'U'U~11.!~11-!'Ue:JJJ~ n~ m )1J1J) ~ 'ill11.! 

~1n f11'Jftf1Eil)~'U'U!nl 'V'l'U 11 u il1JoUe:J1J m'11 fffn'j 1{1 ~ ,t EJ'Yil~ mm 'V'l'YI v (Came) f:l nu~til'Ue:~~ 
~ ~ ~ 

' ' . 'J) "'i'J) -' """'"" "'"" -~ 'J) ~11-!'Ue:llJi:l Foxpro 3.0 'VI 'lf) ~ 'U'U1J{J'U\91f11)~elff (Disk Operating System : DOS) 'YI'lfeJ!tl"llJ'Ue:llJi:l 
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" 1>1-:~'l!u ~~h1v~-:~h1.WI'll't.!l hbumlJ tflervhnnrl'IPltWfl (Extraction) 1H'iJnJmJiJ 
~ ~ 

(Transformation) 
Q.l 9.1 d~ 

Ui:'l~~fl\Pl (Clean) 'Uell,Ji:'l 'VI'!1eJ Extraction , Transformation , Clean: ETC 

') , '11 ,; "' "' ,; '11 _9,1 '11 "' 
Version 1.00 1\Pl!'J '11!meJ-:JlJeJ~I'll't.!l Microsoft Access 2003 !~eJ'J1lJ'UeJlJi:'l'illflU1"llJ'UeJlJi:'l'J'Hffflll' 

~ ~ 

1iJ 'il~!'l'VIl-:1 flll'U~'VI u11mv'l u~lJ l>i'-:~nci11 lH'riluu~lJ'Ii'Bl,Jm~!'l1fl't.! l'l!'l~:;;~~tJIPlttffiPlWll:IJfll~~ 

4.2 

Extractio~,T~nsformation, Clean Version<UJo -·BY: D.Sorturut 

HN OA'rE ':UNIC 
!h'fl2.r.:'SJ301i) 
02:12/2543 01(1 
o.::t r2:'6J301iJ 
02.'1::?1:.'54)0!'.) 
0..!!1:>:.(SJ3 OW 
•1?ri:'0SJ3 OiO 
02:11125•3 oro 
02ii2~J1 0~') 

02/1:'1254) 010 
02ll:b'2S43 010 

0:'.'12/~J ) 

fJ2: r:.:nr~ :; 

!'1:0:! 12t.:·5~] 

O:?: I .:'.QS.£3 
YL-'11,25•3 
o::::w:-sJJ 
02.'1:?12543 

r IN 

SlS EIJ 
'300 ~'(!{'.! 

60) J~O 
£.::'6 ,3{.'9 
? XI ~:! ~~ 

f:lO ..0:.9 
sre~3 

fJXJ.J.)59 

""' O:J5 

·~~ 
.<uJ 
>:ffJ 
E:'f.. 
l)J 

610 
:: 13 
(,0) 

Wl 
720 

~ ... our I DOCTOR Ol'\G 
'.?JI }:'lS3 .n3'l 
•n:- .~1!?-3 OJ~ 

:•J:? :'.>'13) r; 1 ~ 

93) l:'!8J J;.Ol.! 
,j)..l :-.::ltiJ ;~O 

·::-.15 1:'183 "" <j)S n;cn ~?Cl 

''"' 2~l fs3 .059 
:>~ ::2nn ,., 
·?Ji :?2?03 .u;g 
919 2278) J:)) 

'"' :'2783 ACl9 

-~.:- · -·-· · 

mwfi 4.2 nJuiJiJ hJ':iumlJ ETC Version 1.00 
~ 

ETC 

P.EM C I EPISODE ]~ ~ 

' 
0 3) "' 

'VIl'H't.!l'VI 

(Structure query language: SQL) 1unwvh-:Jl't.!'UeJ-:J 11h!!m:IJ 

SELECT Diagfox.HN, Diagfox.DATE, Diagfox.T_IN, Diagfox.DIAG INTO Extraction 

FROM Diagfox WHERE Diagfox.DIAG Is Not Null 
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(Extraction) 

Field Field 
No. Field Name Description Key 

Type Size 

1 HN Text 7 !~'U'll'.i~~l\9l1H''UeJ i '*'lJ~ f)ll Foreign Key 
"' 

2 Date Date 8 1 'U ~ 111 ·nlff lHl 

3 Diag Text 4 '.i'l1!.1m'.liihn1v hfl 

" . 
!'ii'l~~'UYiiJfm!l>i~'ii'eJlq!~ (Data Staging Area) !~uri U~lJ~eJlq!~f11'.ill1'.i'lift'VIl-:Jfll'.iUi'l'VIV'l1~eJ 

'.I 'lift hfl (Extraction) 'illf1)!1'U~eJlq!~ Microsoft Access 2003 cilCJ le:J'U~eJlq!~!~lti2Jl'U~eJ~~ 

'.i~'l.J'l.J-:Jl'Ufl'ilm'.ilJiJ'.i~l'U~~eJ Stg_Diag u~~'Jil9l!t~lJ~eJlq!~'illf12Jl'U~eJlq!~ Microsoft SQL 
1 CV .dt .::!:f I 1' 'j) dd 

Database Server 2000 ~\9\CJeJlrW!I'l'.ieJ-:JlJeJfll'.itlltl ~eJ'U'UeJ:IJ~ 'VI'JfeJ Data Transformation Service: 
"' 

" 
Loading: ETL) ~~u 

" ' 
!t~lJ~Blq!~fll'.i~lCJCJl (Spdrug) ~'Ui1ilf'l.Jul9i-:J~B1qj~ (Stg_Spdrug) 

" ' 
!t~lJ~Blq!~fll'.iiU'ilQCJ hl'l (Extraction) ~'UYiiJf'l.Jul>i-:J~Blq!~ (Stg_Diag) 

!t~lJ~Blq!~~l'l.J~ f11'.i'VIl~f11'.i!!i'l'VIV (Fin) ~'U~iJf'lJul>i~~Blq!~ (Stg_ Regis) 
" . 

U~1J~Blq!~f11'.i~-:J'VI~!iJti'U'UeJ i'*1J~f1ll(Regis) --• Vf'UYiiJf1Jul9i-:J~Blq!~ (Stg_ Regis) 



:: 

Q..l 1 i.l 1 

\911elCJl~'Uell;J B fil'HlltiCJl (Spdrug) 

HN DATE TIME DRUG UNIT SALE 

PH ARM PH ARM CODE UNIT - -

0049623 23/03/2540 9:09:02 DR03 '1.11~ 15 

0029155 23/03/2545 9:12:14 ZXUTS 
cj 

UJ~ .5 

0021855 24/03/2546 10:29:50 EGTMT1 
cj 

!ll~ 2.5 

0000584 24/03/2547 10:31:57 DAZPTl 
cj 

!ll~ 20 

0017625 24/03/2548 10:45:56 LTHYRl 
cj 

!ll~ 1 

HN NAME DATE REGIS TIME HOSP 

0029155 ~Vj'W l'il~'J~,'Wl~ 
q 

"" 0 "' n'W fll'l.Jtyli,'Wltl 0021855 

"' "' "" 0000584 el'illl'Jl 'Jfi1Jl!llel~,'Wltl 

0017625 ~lti ,'Wl~ 

23/03/2545 

23/03/2546 

24/03/2547 

24/03/2548 

24/03/2548 

9:09:02 

9:12:14 

10:29:50 

10:31:57 

10:45:56 

MOUNT 

I 

30 

10 

1 

90 

TIME 

REG 

9:09:02 

9: 12:14 

10:29:50 

10:31:57 

10:45:56 

101 

TOTAL 

15 

15 

25 

20 

90 

CLINIC 

011 

012 

013 

014 

015 
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Q.l I <j) I 1 ~ ~ 

~1-el tJVl'UeJ~(;l fll'J'il ltlfll'IJ 'H1n'Vll~ fll'Hl 'YfYW (Fin) 

Hn Date _pay Total Real _pay Ben 

0049623 23/03/2540 12,375 9,564 2,811 

0029155 23/03/2540 23 ,275 10,000 13,275 

0021855 24/03/2542 45,220 35,000 10,220 

0000584 24/03/2545 10,075 8,984 1,091 

0017625 24/03/2548 23 ,485 14,585 8,900 

HN DATE DIAG DIAG CODE 

0049623 23/03/2541 A09 

0029155 23/03/2542 K274 

0021855 24/03/2543 8204 

0000584 24/03/2544 J069 

0017625 24/03/2548 HIO 



--

~
StgHNSpdrug 

D.at ~_Pharm 

DruQcode 

1"<1o unt 

Total 

;~St!;JH-tin . 
DATE PAY 

· MOUNT_PAY 

. REAL_PAY 

BEN_PAY 

j
st~-;::.Regis 

O ATE_REGIS 

TIME_HOSP 

TI ME_REG 

Clinic 

Righ 

Seperat_pt 

S t g_Irrit 
_jHN 
=.J Prm _l rrt 

,~StgHNDiaQ 
(DATE) 

T_IN 

OIAG 

' ~ f ' 

.ml"lii 4.4 nTHY1\:rvh.rvhJ i''l.Jul9i .:J.fi'e:JJ~!~e 'HJ.:J h J fll'j" ri lCJ 1 m..J.u'e:JJ~ ~ lfltU 1u 'li'e:JJ~ 
<U <U ~ <U 
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" 1~w1unnril£J 1eu.fi'ennruu o ~I v "' 0 'j) 'j) eA 
~l!1J'W\9lel.:Jfl~HWfl !W::;'W l!'Ul'Uel:JJ(;Hi''HJ 

"' "' " . " 
\91)1~cre~'l.Jml:JJt~n ~e~.:J rie~u m1ri1t1 1e~u u~::;)1:JJ.fi'e:JJ~t.fi'lm~.:Jt1u·vh.J f'l.Jul9i.:J'Ii'e:JJ~ ~.:J'l!u ~.:) 1~ 

"' "' "' 

SELECT HN, DATE_PHARM, TIME_PHARM, DRUGCODE, SRVCCODE, UNIT, 

SALEUNIT, MOUNT, TOTAL FROM SpDrug WHERE HN Is Not Null 

And Total <>0 ORDER BY DATE PHARM 

. 
QJ ' 0 <V iJ 
Vl1eltll~i'll t1' ~U'l.J'l.J tfel'l.Jtl UJ'Uel\j t;l 
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ETL) 

~ ~ d 
!l'l 'HJ.:Jllel DTS \9l l :l.H11'VfVl 4.5 

<Import Data Staging Area to Data Mart and 
Import Data Mart to Data Warehouse> CCW'W'Iedocn t.tooscJIOLEOBP.ov 

:• Table/Voe~: i!Bl~-~---··-···· -···· 

1 ; SOlOJefY 

tj _ __, 5 d 
Microsoft a.E D8 ... 

Staging Area Spdrug Data Wareho 

2 

Microsoft a.E D8 ... 

Staging Area Fin 

'--- --' ' ; 

Data Mart 
--- tj~..............! 

• Microsoft a.E D8 ... 

"31 
8 

Microsoft OLE DB ... 

Staging Area Regis 

Microsoft a.E D8 ... 

Staging Area Diag 

' " ' .nnrn 4.5 u 'ff\91-:J m~u1'W m~t! wul'ueJ:JJ(;l'\llflu'H ci.:J'li'a:JJ(;l !!J ~.:JVi'W .Yh.J fu ul9i.:~'li'a:JJ(;l 
'" '" '" 

" ' 
iJ'W vt eJ'Wfi 5,6 !lJ'Wm~U1'Wrl\91W.Jfl (Extraction 

" ' 
Transformation Loading : ETL) '\llflVi'W'Vi 1.J fuul9i.:~'li'e:nqJ(;l01CJ 1aw'li'l ~'l.l'l'll'l~.:J'li'mqJ(;l~elCJ !W~'\l l fl 

" 'lfl'll'l~.:~ 'li'a:JJ~~aC.J ril CJ la'Wt'li'lrim1'-:~'li'en.m a~mC.Jt~ ~.:~il 
Q cu cu <u 

" ' 
Viu-Yl 1.J fuul9i.:~'li'al,j~ (Stg_ Spdrug) ---+'l.l'~l'l~.:J'li'BlJ~~eJC.Jfll)~lCJC.Jl (Dmart _ Spdrug) 

" ' W'W-Yi1.Jfu u\9i~'li'B1J~ (Stg_ Diag) ---+ 'l.l'l'll'l~.:~'li'B1JmiBC.Jfl1~1u'\lQCJ hl'l (Dmart_Diag) 

Q.l 9) I I Q if 

'lfl'll'l(;l.:J'l.Jel:JJ(;!C.JelCJI'llU~fll':i'Vll.:Jfll~U'VfVW (Dmart Fin) . ~ -

" ' ~ .d ,.. jCV I 9) 

'Y'l'W'Vl lJ ~Ulll'l~'UellJ~ (Stg_Fin) 

" ' 
Vi'W-Yi1.Jfuu19i~'li'mqj(;l (Stg_Regis) 

Q.J~ I d q9J4 
--• 'l.l'l'll'l~.:J'Uellqj ~C.JelC.JflU~.:J'Vl~!UCJ'W'Uel t'lfU~fll~ (Dmart _Regis) 
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P'1~fi1liiMlffiiiRBwfT'''"'!WffWTrf''Wi"etr''!'l'!tf'!Sff'~'i""''Y*'P!rri'rR"W1 
:~ .. ~ ~.:'-~> .. ~ .. : ·- . -• .................................... ~ ''""'"'' . . ' ... ;.' .. - ~· · . . i~!!Jl'.[ 

P"'- Edt c...-.."'" w""""' '! lil ! e;os> ! .l\ ill>l!!. ! f.l.., > • ! '189. I 
-(orinettioft ·_ 

J f.l.2i~ 
d u ~:rs 
OJ :a§ 

... , .. _::-. " ~~-

~4 f.l 5\ 
l).!l~~ 
~~ Q :!fl 
l'Ol/ E!ll 
>.i1 

<Import Data Staging Area to Data Mart and 
Import Data Mart to Data Warehouse> 

Microsoft ru DB ... 

Staging Area Spdrug 

2 
Data Mart 

~,. F£1 

5 i 
Microsoft ru DB ... 

Data Warehouse 

...... --~--
Microsoft O!f DB ... 

1 
J.......---· ·-4....,.. ~ 

3 II 
Microsoft ru DB ... 

Staging Area Fin Microsoft ru DB ... 

Staging Area Diag 
Microsoft ru DB .. . 

Staging Area Regis 

d 
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Dmart Diag Dmart Fin - -
HN Date_Diag Diag HN Date_ Pay Total Moun Ben -

0040982 03/06/2547 A09 
t_pay pay 

0054909 04/02/2548 J445 0040982 03 /06/2547 12300 11759 541 

0020123 05/09/2549 1069 0054909 04/02/2548 17504 13245 4259 

0014893 06/03/2547 K279 0020123 05/09/2549 23756 17822 5934 

0050688 13/1 l /2548 M545 0014893 06/03 /2547 39094 27835 11259 

0003982 27/ 12/2549 W54 0050688 1311 I /2548 17823 17823 0 
0003982 27/ 12/2 549 20309 20309 0 

Dmart Clinic 
HN Date_Regis C linic 

D mart_Spdrug 
0040982 03 /06/254 7 110 

Import Data 
Mart to D ata HN Date_Pha rm Drug cod 

0054909 04/02/2548 120 

0020 123 05 /09/2549 110 Wareho use 0040982 03/06/2547 AMOX5 

0014893 06/03/2547 130 0054909 04/02/2548 BML! 

0050688 13/1 l /2548 !50 0020123 05/09/2549 GUA!l 

0003982 27/ 12/2549 180 

I 
0014893 06/03/254 7 DOMP 

~ 
0050688 13/ 11 /2548 ATCLI 

~ Cent DWH 
0003982 27/ 12/2549 AMOX5 

' Date - Pharm Drugcode Diag Count Clinic Count Mount Mount Ben - -
D iag - Clin - total _pay pay 

03/06/2547 AMOX5 A09 1893 110 70123 12300 11759 541 

04/02/2548 BMLI 1445 2402 120 57423 17504 13245 4259 
05/09/2549 GUAII 1069 4527 130 69734 23756 17822 5934 

" ' 
v ""' 
'U'Wiil el'W'YI 7 

Model) l'UiJ'Vl~ 3 
<V 9J I 

'111'\le:Jtl e:w 3.5 .3 

" ' 0 31 ~Q i <j} Q.l q 9) ~ ~ 

!tiJiJ'ill[;le:J'l'Ue:JlHH!iJ1JlJ\91 (Dimensional Model) t\91tlm~iJ11.Jtll:iff:il'l1414 !'b'!'fl:ie:J'llJe:J Microsoft 
'" 

~I .d "" 'I 9J 0 "' I II] 9J 0 'J) ~I 
OLAP Service !lJlH'fl:ie:J'llJe:J t14nTH"l'Hm1JiJ'ill!;le:J'l\91'lnm1U!;l~ !\91'Vllnl'Jff:il'l\91l~l'l!!l"l'fl U!;l~ 

l'll:i N 1191!~14'~14 !~e:Ju ff\91'1 I'! (;I ~vrfi'Ua'l'li'a:u (;! 1uuiJu ~ l[;le:J'l'li'mJ m!DiJil~ rll'H i'Dffn ff14!'Vlf1'1J~ m:i 
'" '" 
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C!Wi11fl"li!F7"711 (ct"'f"it~'' Cf'T 'Pl'""····-w """"'T"""'~-, '*"W""rf'&Ffm«Wfjr· g·'tt'''"Wr··r""'"T"'Y'rtf'f'WfWtzr'"''.7!f!fj'Pl 
Fie bk VIew 1nWrt Tools Hi!ilp 

U!~ .'¥ii£J ~":J ··· i !ii!L~ -- . 
f!m ~ ~Dmenslons 

' ~' Jt. lnver>tty 
~ •· a.~:. Tcre_s..,m 
.

1

. ""' J,f.crnt_N.wne 
.. ~~ o..g_M$4n 
_,; Jc. OruQ_Name 

I
·~;:-=. 

_#! T«<ll 
.,_;YMao..rtpay 
'lY Sen P~rt 
•,t eo..rt~ 

~'<OU'It~ 

I 
•:•cO<rtcln 

-- ~Calcul.ttedi'IWII"ibw~ 

I 

I 
I 

: i 
j 

I 
: ---

.:J 
. - ·-· ---·-·-··------------·--··-- ----------·-··· ··- . .!1 

. Oio'nenslonT.tM 

\911~1-:JUVJ'fl ~e:J ml.:JsUe:llJ ~ (Cent_DWH) 

\911~1-:Jt~H~u4u ~e:J \911~1-:J.u'e:Jlqj~~~'*~rhn'l1r:H.J1 (Inventry) \91U1-:JoUe:llJ~~~fhl~'11r:r 
1lqJ;~1uun hm~rdvn.h~mrr (ICD 10) \911~VloUe:llJ~~n1J~'I1r:rf1ilirn (Clinic) u~~vl1m~r:rf1.:~iJ~ 

" rj) QI QI I Ql.c::! 

'lHI.:!'I.le:Jlqj~ (Dimenions) U~~ \9111\91'fl1 (Measure) \91-:!'W 

· lJ~'I.le:J.:JoUeJlqj~ (Dimensions) 1f1'un iJ~~'!1r:YcJ1 (lnventry Dimension) , iJ~nm 

(Time_Sum Dimension) , iJ~~m~HUfl'l1~e:Jf1ilfin~1'111J~ fll~ (Clinic_Name Dimension) 

h'fl1911lJUtu~~1U'Wfl hm~1111.:~1h ~ t'Yift (ICD 10 Dimension) 
u 

" ~11191~1'ti'Wfi'1.:~'lfn~ (Ben _pay Measure) ~1 1191~1~1U1U~'!1r:rm~ii'r'illl'CJ h'fl (CountDiag) ~11191 

~1~1U1'WUH'Wfl'l1~e:J'fliliJn~1,r1J~fln (Count Clin Measure) ~11191~1tl~llltlW1~~1CJ (Mount 

Measure) ~-:~ vW r:Yvnf'limm~ 1f1' 'il ~ vl1l ,r.UmJ~tl n.U\911 ,r~r:r nEJtu~u 1J1J ~ 1~ eJ.:J U 1J1J~iJ~ ~ 1CJ~~~aCJ\91 .. .. .. 
- - -~ --- -- -~ ...... 
\9! !J-JJ I !VHI '+ . ~ 
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" . 
Q.,l ..:::1 91 ~ 0 j) ..:::::t.~ 

'IJUVI6U't1 8 fll ~~~ N ~ ltiHt.HYl ~ ~lH 'V1 f!''U 'ml~ ~'Ufi l'VHll fHL 'lJ 'lJ ~ 1 tHl-:1 'lJ e:JJJ ~ U 'lJ 'UJJ~ . "' 
~!~~ln~u~eJU~ 7 ll1m '1~rrit~ •thv'1um~'U1Um~l91~iYu '1 ~'lleJ-:~mwlm~l'lintu ~'ll ~-:~!~uri . . 

- uvm6 tmY'lfm ~l~~UL'Vlfl'~t~~lnfl~-:~<U'eJJJ~~l'l~UL'Vlf!''U~m~ 
"' 

a'llm-w ;it~ iJ~mrum~~lvi,rn'U~ihv hfl~-wmjt~vl11t~mlJJ'lfn'lleJ~ hfl~~~~'l1--w1,riJ . "' . 
bYTHYU!'Ylft~~i'wm1'Ul'l111 .O~m1 IP11mh~t'lftJ tl1mowl~ ~ltl i ,rtiu~il--.w ihm~-!!tl~~Lfl'Vl'U eN 

"' I I I I jl 

v1Yi1 ~mnYi ~~t.Wt~1l~UJ:-J'Wnw~ne:J-!IUC'I~ bY' .:Jcl1t~ m~fl1'UflJJmm-w1~~'Ul~'Ue:J~ i ~fl iJ~mru~ihtJ . . "' . " 
YiiJmnn'lle:J~ 1 ~m!u"l ffeJ~fl~t~~n'UiJjmruvl1ufl~'ltlll1le:J !:J t1:lu~u 

" IP11mil~t'lfu ~l'l ~UL'Vlf!'~iJ~'lJeJf)(i~UHU f)~~iJ'JtJJJl '1 ~'Ujfll~l.Jlf)~~l'l fll~'ifl ~~L~U l1't1fi' N'ifl~~ "' . 
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" lu 1'VHJTW'I'Itrfiu1hru 1~'1'11mnrf1.:J hh umlHYl!~'il'Jll "'J~1J1Jff1':i fft.!!'Ylft'fl~.:J.UeJ:tJ~ 
~ ~ 

!~el 'lhv\9l~r~t.!1'il (Data Warehouse Information for Dicision: DWID)" l\OHJellff(J'I1~f1f1U Pivoting 

"' 'J) , 'J) dt 1 9)1 
'H'Jel Slice and Dice ff'J1.:J'J1(J.:J1t.!ff1'Jfft.!!'Vlft''il1f1m'WUellJ~!'I'Iel '11 t.!fll'J'Vll>lffel1Jf1'J ~ 1J1t.!f11'J 

\9J191fft.!'l'il l\91Vf1l'J'I'11HU'Uel.:J t1J'JUfl'JlJ~~fl'I:JW~~fl~1(J mi~1(J (Client/Server) !!'IJ'IJ 2-tier ~.;J 
~ 

" " QJQ.I 0 QJ.:::l 

ff1:1Jl'J t1 u ff~>~.:J 'J 1 mN 'Ut.! ~>~ elt.! f11'J'Vl1.:J 1'1..! 1>1.:1'1..! 

.. . ) \__ lllJ\ilW 

l 
i r:::uu!'l> r !'IULYll'll'l~~-li'fll;j~ 
I , 

I LW'1l'li'l!.JI>i'Ci\il1<1'l L_---,l-

l-cn'lC1'l.HVlfl'"ti'lfJ9i'<il ffu1'\J 
! 

L_·----..-- -----' 

N 

' " . 
fll'l"'n 4.10 U ffl>l.:J ir.:J.u't.! l>lel'U f11'J'I'11.:J1'U 'UeJ.:J hh !!fl'J :IJ'J~'IJ'IJ ff1'Jfft.!!'Vlft'fl~ .:J.UeJ:tJ m VJeJ'Ih CJ 

~ 

(Data Warehouse Information for Dicision: DWID) 

,9J dll]j/ ll]j/ 'l • .I d11]9J 
fl~.:J'UellJ~'Vl tl>lelelf1!!'U'U !1 'Uff1'U'Uel.:J'J ~ 'U'Ufl1llJ1Jl:'lell>ltlCJ (Security) ffl'Jfft.!!'Vlft''Vl tl>l'il1f1 

U'IJ'IJ ~ 1~eJ.:J.UeJ:tJ ~u 'IJ'UiJ ~htJ'U fll'J !tl~ umVI CJ'IJ.Ua:tJ 1:'1 'l u a~~>~ 'il1ntl '1'4. ft' . 2540-2549 flel 
~ ~ 

<::-1 ci 
'Jl(J~ ~!e)(J~\9lllJfll'W'Yl 4.14 

- ff1'Jff'W!'Vlft'!WI>l.:J~1 'l~~ 1mf.:J11111>1 f11'J~1'J~!~t.! !!~~Vell>lrl 1.:J~n~'U8.:JN1hu 
~ 
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Ellfr'ftffll'rt""'"M
7

ETF"'5EifEf5j'fi!t7•'·meliF1FWf!"S!fq'R1"!Wr¥'1fF"'7~ 
xx s::uurlJaauual!umslffwauh xx 

. ~ 

ill'Wn 4.15 ':iUHUU'i.'YU'ff'W!'Vlfl'H'i.'Y~'lrh'l'*~ltl~'l'YI:JJ~ m':i'lfn:::!~'U HCI:::mJ~I'h:j'lfl':i:::'lHJ'l~U'.W 
"' "' 

.fru~eu~ 9 f11':iU~fl'I:Jl~!;tl1'lflt)j (Expert System) v-Hlf11':i'Vl~'i.'Y-e:JUl~'iJ1f1f11':i 
':iJU':i 1:JJ.u'm.m1~tlHUU'fftlU m:JJ ~'l '1 'W 1'Vltl1Ul"l'W1fll 'IJ'U'Ql~'Vl~Citl'lfl'W 'Yilf11':i1iJ 'iJoQI:.J !':ifl 'lllf1 

'" 

.. . 
~ ~ ~ 

'Ul!~6l!'YI 10 v-Hlf11':i\9ltlUf1C1U (Feed back) 

':i1U':i1:JJ.u'mJC1 1~1:.Jl'*uU1J'i.'YtJUtll:JJ (Questionare) ':ili:.JC1:;;!BI:.J~'IJ-e:J'lUUU'i.'YtJUtll:JJ\911:JJfllfiH'W1f1 f1 

1~tlHoU'lf11':i'Vl~'fftlUtltlf1t~'W 5 m1 titJ 

- iJ~nmlunnU':i:;;:JJ1C1HC1UC1:;;Ul!'ff'WtJ.u'mJi:l (Timing Dimension) 

- iJ~U':i:::ff'Vlnml"lm':i'lf11:.JI91~ilu'l'iJ (Decision Dimension) 
~~ 0 'j) 

- :JJ\9lf11':i'Wl!'ff'Utl'Utl1JC1 (Formatting Dimension) 

"'"' <!I 'I ~'I~ 
- :JJ\9lfi11:1Jl"l'll"ltl t'iJ'Utl'ltj t'lf (Customer Relationship Manangement) 

- lJ~!'VlfiUfif11':i1'*'ll'W (Use ability) 
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" ii~r:nnlwm 'J 1l'J :;; lJ l &l~&lU&J :;; t1lt{1''W e:J .u'm,J&l (Timing Dimension) ii~il'Vl~{l' EJ 'Ul~~ 
.,k ~I 9 .I • 'li 1 ~I .1"" "" 
C)f..:jtiJ'Wfll'J'Vl~{l'e:J'lJ nm l 'W f1l'JIJ'J:;;lJl&J ~ftuft :;; 'Wlt{l''W e:J'lle:JlJ ft l ~ miJ'W f1l'JtiJ'J eJ'Ut'VleJ'U ., 

I 9) d Q.l d G) 0 3J Q~ ~ Qc! 

'J :;; 'I1')1..:j'IJEJlJ&li'lt:lfHl~lfi'U l'WU'U'U'ill&leJ..:j'\Je:JlJft 2 lJ\91 (2-dimensional Model) 'IJe:J..:j:Ul'W'Ue:llJ&lT!i 
'tl qJ <u 6.9 q,J 

t~ vn 1 '*'ll't~llft 1 ~vmff'v'l1~nnwvh\ll'W'Ue:J\lli'l'flU'flu'U'U €Y t~ 'l.Jmll'll' e:Jll ft n'lJ.u'e:J ll&l 'illn'fl~ 'l'll'e:Jllft~ 
'U cu cu <U 

"I "" " II) " f1l'JIJ'J:;;lJl&l~&lll'fl'Jl:;;'I1H'U'Utltlft !ft'W (OLAP technique) 

11l'JummYll~'il'J1l Visual basic 6.0 u&J :;; -nlm 'J 'Yl~{l'e:J'lJ 1~v1'*'ll'~'ll'e:Jllft~l'Wl'W 150,000 'J :;;dJtJ'W ., . ., 
~ d d 

(!'J'fl'fle:J'J\91) \9lllJ.fll'VfV1 4.16 U&l :;; .fll'V'l'Vl 4.17 
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,-------------~2.Fin 
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E 149 
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OLAP technique Period 
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. . 
4::!.~ v Q.l' v mnnH'mrfl'lll·Hl~ 1n11 l 'W~e:Jl.;!!;l1'W~Um.J1J rJ!;ll'YI 'li'H!;l'fl'l~!;l~ lnfl!;l'l'UeJ~!;l 

" " . 
OJ "" 1'W'jU!!1J 1JiJ~ !II 

fl 'j 'l'YI 
" 

vt nN'Uellq!i;~ (2-Dimension Model) 

'Yifl !;l'eJ1J (3 Dimensional Model) 

"" "" (1'Wl'YI) "" "" (1'Wl'fl) 

I 0.20s 0.34s 

2 0.14s 0.34s 

3 0.16s 0.38s 

4 0.14s 0.34s 

5 0.14s 0.33s 

.,; 
A~!;!m1!;1 1 

m,r 0.16s 0.35s 

. 
f1l'J'Vl~tre:J1JiJ~Vi 2 i1.:J 5 1~101ww'Wf1l'J\9ll:WU1JiJtre:JiJtn:Wfll'flvH-r:Jn n U!;l~trlm'Jt~ 

trn]N!;! f1l'J'Vl ~!:1 e:J'l~ 1~ 1l 1mt iJiJ ffl'J 11l'lie:J:w!;! ~'lif . ~ 

I ~I 
!!iJ'l!lJ'W !Vlft''lfl(J 6 'Jl(J 
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!ll v !ll 
~l'W'Uel1q!Q flg~'\lel1q!Q 

"" 11l'W 
y "" 11l'W 

y 
~ 'Welt! ~ 'Welt! 

f)gN f)gN 

- iJ~hJ1~i1'Yl~m'W'lf1EJ19i~i1'W11J 63 30 7 72 24 4 

"'"" 0 y 
- lJ\9lfll1'Wl!'ff'We)'\lellJlJ 62 12 25 75 14 11 

"' 
"""" dl , 9J,Y - lJ\9lfl1llJ'W.,'J'Wt) 1)'\Jt).,'jy.j '}j' 

"' 
63 23 14 71 16 13 

- il~t'Ylrrwrmn1'*'ll'W 54 36 10 72 16 12 

UllJl'Yl~ lJfJ .,') m ~'U 1'W fll'J'Yl~ 'fffJ'Uv.J'i'l~'W£ 1llflfl~.,'j'li'fJl,JC~t11~ EJ'Ut'Vi EJ'Ufl'U~ l'W .Uen,JC~1uiJ~~ N'l fll'J 

ltfi'J 1 ~1-hh~iY'Ylli m'Wi1EJ 1 'W n n 191~ iru 1 'II rJl 1EJU 'U'U 'fffJ'Utl1:U'li't~:uC~ 1i'Yl~ mJ 'l~U D'lt~'W 'J 1EJ'i'l ~t~ EJ~ 
"' " ' ' 

t~'W 10 'll'W\9lt~'W 'J1:U~'lv.JC~fll'J'Yl~C~t~'l Clf'ltrJl~ww'Wm'J'Yl~C~t~.,'J\911:um'Jt~t~nu'U'U!'W'U'Ylifi 3 uC~~1'W 

'U'Yl~ e1! 1111~ nri 11~ .,') fll'J !:1'~11 NlJ fll'J'Yl~ lJ eJ.,'j~! rJl \9ll:UI'l19f1~~ 1.,'1'"] 

mJ 'ff n fl 
q 



' "" 1J't1't1 5 

~ tl trru u tl ~ .,Y emrw emu~ 
" 

~ mJ i:l 111 fl 1 ~1J1J ff11 ff'UL 'Vlfl'lJ ~ fl11ff'U fi Wl ~1 ~ill'U ~ fllJi:l fl ~l~!~tll ! m tllJ rVi tllJ fl1Jfll 11 '* cu q ~ cu 

<) <)d Q.Jj/ 31d ~ Q.ll.rJ3-' cl 9}1 ~?I cl 
!'YlA !'W t'H'JA!;'l~'\Jtl~f;'l!!i:l~';i~'U'UJ:j!'lW'J'lflty 'Wtlfllllfl'W'W CJ~ t11U'J~~fl\91A11llti'1N''l !f111!'U'Wtl~A 

A 'JllJ fi 11:1-ii 'W fll'J'ti \Pll'W 1 'J~'U'UA 5~ off tlllf;'l U i:l ~ ~HllU \91 CJm'JllA'ti' ~off tllJf;'l"ftl'J bf'W! 'Ylfl''U 1 flU bf'\J fill'!~ cu cu cu q 

"ftllJl';jf:llJllUU';i~~f119l'i'*1~t'W';i~1J1J~l'W~l~"l ,~ LACJfll';j'YJ1J(;'jeJ~Uti~tltlf1!i!'W 2 '111~ ;]tl 

m'J'YlA (;'It!~ t u'lf1~~ 1 ttlu m'J'YlA!;'lt~~t~eJu loffeJlJ(;'llllfl<Ul'Wofft~llf;'lnllm 'Jmh~~T1u~1J 
"' .. "' 

fl';i'~'U'J'Wf11';i (Extraction Transformation and Loading: ETL) !!f;'l~f11'Jl1loffeJlJ(;'IA'ti'~offtJlJ(;'li~ 
"' "' 

t~~i'WU1J'U~lf;'ltl~~mqJmt1J'UlJ~ ~1CJ!'YlAUAfll'J1h~ll'Jf;'l~m~~1tA'Jl~MU'U'Utlt!'Whlf (Online 

Analytical Processing : OLAP) bl'~l~!iJ'W bl'l'Jff'W!'Ylfl'!~tl'lf1CJI'iAiY'W i 11 i 'WtUU'U1J~U\91f1~1~tl'W 
'"'-1 "'"'j) 'J)d ""'""'"'<;' "' :"' 
';i'JlJfl'UlJ';i~~fl\91 t'lf';i'~'U'UJ:j!'lfCJ'J'lflty'J'Wll'iW t';ifl !!f;'l~\911U'Yl'W1Jtytyl (Software Agent) 

fll';i''Vl11f;'leJ~tu'lf1~~ 2 ti!um'Jff~l~tt'U1JbfeJ'Umllt~1JoffeJllf;'llllflm'* '1-11m~~ ~f;'l'ti'wfi 
"' "' 

' 1 t 'jl 

f11 ';i 'YlA bl'tl'U\911lJlJ ~ ~ l ~ flll1 'W A!Vltlt m CJ'U!~ CJ'U tl'U bflJlJ~ 'U l'W ~\9l ~ l ~ . .. 
~ ' 0 & 0 Q.l ~Q.I 

lllflfll';jfll';i'Yl1Jf;'ltl~'Yl~ 2 'lf'J~ 'WllJlCJf~f11';iflll1'W11\911'lf111 (Key Performance Indicator : 
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. " 
Vll 'JHfi 5.1 l:Y~i.Jf:H'lf11'J'Vl~i:le:J.:J~llll'11~1~ 

!Xl':i'{;r'W!'YI rHn n 

" !X 1 'J !XU !'YI fl 
"'"' ..., "'""' 1 1 "' ..., !II l.J \11 1'1 1'111~ !'YI fl 'U ll tl fii;H 'U f.l 1J ll 

m n 

!II 
Hll~'J~ 'l.J 'l.J 

<ll l 'U'Uf.l:J.Jll . 
"' " !11-=1 

N!'tltl1'tllfll 
" u 

-:IJ~i.J1~ ff'Vl ~ m'W'JLwl?l~ ff'W 1 u i1CJI?l~iiu 1u 1~mnn ·:hfe:~CJi:l~ 60 63 72 
~.<:::), 0 ~ 

- ]j \91 f)l'J'W 1! l:Y'W e:J 'U e:J ]j (;I 
"' 

rt11ll.W.:J'We:J hmnn-:i1 70 62 75 

"'"' "" 1 31131 -ll\9lf111ll'W.:J'We:J 'i)'\Je:J.:J~ '11' fl11ll.W.:J'We:J 1 'll:!Jlflfl11 70 63 71 

-:IJ~!'Vlf1Urtf111 1~nu m1ll.W.:J'We:Jlumnni1 70 54 72 

-:IJ~rnn1u m1iJ1~ll1i:lNi:l 035s OJ6s 

0 31 
Hi:l~'W 1! l:Y'W e:J'Ue:Jll i:l 

"' 

. " 
- :IJ~iJ'J~ffYJ~m'Wi1CJI?l~iru1u i1CJI?l~iru1urVIll~'Wfe:~CJi:l~ 9 

" 
IPi'-:Jir'W ~-:Jl:Y'ji.J1~11 "'J~'U'lJi:Yl'ji:Y'Wt'Vlfl'i1CJI'l~i1u1u~1CJ!'Vlfll'W li:lVfi~-:J~f:llli:l 

q "' 

c "") 1 '"'q""';'\.,<::"q~r~·u q•,~~q:!!-;:::-.q•-;::ac:-ql(::\.,.., IC" .. .... _ n_: . ............ .f:',...._l\ ............ \1 1~ -~t- ..... . ........ 
J.L.. l d'loitJdllldf ~ r'<H~I{I tli'tUV~tlldLJr'lld\o.JLUl i...../l~VVlliVi ~Q.lGl vvatl. .. dlVU..;)V 

'" "' 
,I "'1311 "' 31 "' 'J.I o "' • .do 'J.I 1 'J.I "' Development) lJ'j ~ ~fl\91 '11' 'U ,:j 1'W 'WI'.ll'W 1-:l 1'\.J ~ l'W f1 i:l .:J'Ue:J~ i:l i:Yl'l1'j'lJ11'W 1 CJ-:l 1'W 'Vl'Vll~ 1'W~ 1'W li'U 'J fll'J 

~I "' c:J !IJ 'W 'Hi:l fl'U'W 1~w nui:l~'U'W 1~ nm .:J 

5.2.2 fll'Je:Je:J fl!!UUi:Ytll'U\91 CJfl 'J'J:!Jfl ~ .:J'tl'e:J:JJ i:l ffl'l1 f'U 1:111 l:Y'U!'Vlfl'U~ fll'Ji:Y'Ufll'W "' . 
<'31 31 31.% 31 "' 

iJ 'j~f.Jfl\91 1'11'1 'U fll'J ff'Jl-:J 1 fi'J-:) ff'Jl-:J'W'U 'll' 1'\.J (Infrastructure) 'Ue:Jlli:l'U eJ-:) e:J-:Jfl m 
q ., QJ 
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h.tfl11'Vl~1:HJUfl1Jl'VIfllJfl~'U'l 1'11t~ch:ll'lf'U ~l~llll11~-:J l~'U~'U 

5.2.4 fl11l~clf11'*1'11ll'VI'U1ltytyl (Software Agent) th~Qf1~1'U-:Jl'U~l'U~l-:J"] 

1'11t~cil-:Jti'U H 'U~Ul~'U f1 1 ~~t~'U m1:u ~ 1 '11~t~e~nmCJ1~ m1'Vl1-:J1'U 'Ut~-:J 1 tlmmmh~ 11 1'11'1 'UH~~~ 
'" 

" 
5.3.1 fl11~:YfNffm1l~CJf111:Ufl~-:J~eJ:u~ll~ ~ fll1 :U~m1~e1:u~ 1'Utl~~~'ll'U~B'U 

'" '" 
..::::::1 f Q.l 91 'l 'J) 

:Ufl11:UQ-:JCJlf1ll~ ~ 'lfU9feJ'U 1w~ 'lfl1m'Ul'U 

o 'JJ 'JJ "' .I o"' q9JI!] • 'JJ "' 
5.3 .2 fl11'U l'UBl,J~ 111n~ l'U'UBl,J~ 1 ~um l'U n11 m1 :UlJ 1~ 11 11'U m ~ 'lf !:UffeJ~fl ~ B-:J nu 

m1:u~eJ-:J fl11'Ut~.:J!."''11ff'Ul'VI'fi111f1fl ~-:J~t~l,J~ u-:J~t~ -:J 1 '*nmm'U 'l 'U fl'~twn tlfu~tl~tuu H~~ffn~ . 
'J) "' \/) • 'J) 

'Ue:llqj~ 'VI !:IJ\91e:l-:Jfl11 

5.33 m11~'111~~'VInill'l'lH~ ~'I.h~tiJw'.J~flwm'V'l~t~:u~ ·vh1~mn t~t~-:J111ntl~mw 
q " 

'J) 

5.4 'Utl!tr'I-Hmu~ 

5.4.1 1~uu~t~CJ1'lflw1iJ11'iiCJ 11fl hit'l1m~ff:unu'Ue~ut'U\91-:Jl'U~n'U'UWl hn:u t'li'U 
'" u u 

• 0 " 

"I"' liJ. I 'JJ 'JJ ' 'JJ"' "'"' "' l "' 1 ll. I i "' 
llJ~CJ'U !lJ111f1HUU1:1'61JT:ll:IJ'UeJ:IJ(;1'UeJlff'UeHl'U~ 'l'l1J111~UmH'lfCJ1'lflW1'U11'iW 1fl'U'U ~lJ1~ ~CJ'lf'U 

'" '" u 

'JJ "' "I o "' l "' l 'JJ"' 5.4.2 fl11elelf1ll1JU~l'U'Uel:IJ~1~1J1J,:Jl'Uf111f111:1JlJ1~1111'U 'Ue:l-:Jflf11 '11l.Jfl1l:IJ .. '" 
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