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Abstract

For the strategic management of the small and/or mid sized clinics, the introduction of the clinic

information system is necessary. Currently there are not many information systems for the clinics,
yet. In this stady, we have developed a clinic information system (CLINSYS) as a guiding prototype
and suggested the development directions of the total integrated clinic decision support system.
For the better user interface and easy communication, the object-oriented language Macintosh Hyper-
Card and Excel are used as the developing tools. And as a part of the integrated decision system,
an expert system to consult about the urine test and the blood test interpretation has been developed

using the Macintosh spreadsheet Excel.
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2. Clinic Information System{CLINSYS)
2-1. Object Oriented Programming
HyperCardell 4] +}-8-5] HyperTalke= Object-

Oriented 7§'3%} Programming languageolcl. <
WA el high-level Languaget:™ 4 <fo] wta,
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2% 1(a). Hierarchical structore of 5 objects ond message passing.
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CLINSYSOl A FFA o2 Ao, Agse oz}
7] puttonSF 2 7lEE 2R3 ek

Object Oriented Programming%l HyperCard®
AHgabe] Agd 2 A age ohgs 2 SAL
=},

@ Modular Program : Individual Object= <& ¥
ohA] AHgEH A - 93, EF Copydhe] =&
Fo Pastesl?d oS module?] YFES 24
g 2 7leE FEE ¢ AUk

452 Stacke] &

mmunication® Mouse Clicking 22
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23 1(b}. Common Function Buttons used in
CLINSYS.
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2-2. Overall Architecture of CLINSYS

CLINSYSS FA3Hs Sub-SystemES 3A a)
Patient Chart System, b) Inventory System. c)
Excel Expert System(Test Result Interpreter), d)
HyperText Information System(about other clinical
facilities), €) Help System 53 Z°] chilo=z
T3En, 7 subsystemE Card® THUHAZ
#He Stack2 2 o] F01 4 itk 29 2(a) € Hel A
4stA 8 Help Systemell A AF3h= 59



56 HES - SER - RN - ARG

EERETH

Stack Composition of CLINSYS

{ Patient Chart Main Stack

{ Medical Supplies mventory

"Excel Expert sys |
i Huper Text

Help * CUCX the mume of Hck

2% 2(a). Subsystems of CLINSYS.

gt2 4 CLINSYSE F438h= 5714 2 sub.
stack-g HolFar otk

CLINSYS+ DSS¢9 F484<l DataBase, Mo-
del, 2|3 Loosely Coupled® Knowledge-Base
[14, 1519} HyperCard, Excel Software 213}l 4
A 3-5+= Dialog System 5-2.2 T4 H = user inte-
rface 55 7N 2 AeHZE 2(b)).

T Userlmiortace |

2% 2(b). The Architecture of CLINSYS.

(1) DB and DBMS ! DB+ Patient Chart Sys-
tem, Inventory System, Help System, HyperText
Information System 2ZH7he] 7kAlZ gled,
DBMS+= Excel®] Data 71%5¢] 2ok H2% Re-
port% A-Fgkd,

(2) Model: 274 F7}A Type®] Model? 7}

Az g,
(D Patient Chart Model
@ Medical Supplies Inventory Model

(3) Knowledge-Base and KBMS : Knowledge-
Base: Excel®] 2+ Cellel A#2sjeizl Rulest 7
cell notedl] ARHA 29 FHe] JPAHE o=
o] 721, Excel MacroE ©]439 Inference
Engine® wtE%ith.

(4) Dialog System® Graph . HyperCard%} Ex-
celoll 4 Users} Interface® ¥ 4 & F4§ Dia-
log System< ©}-4-3t3, 2 DBolA #|Fdhe o
2] 7}A Report® 27141 Al Graph® vhephfio] £¢}.

2-3. Patient Chart System

Patient Chart System+ Patient Chart Main
Stack-g- Control PartZ %o a) Patient Chart Sub
Stack 1, 27} 22k e}Fu, b) $A el 9} Direct
Mail Generation Part, ¢} Graphical Representa-
tion, d) Excel DBMSZ $£3%F Report Part=Z ©lF
o] X2 AR 3(a)).
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2% 3(a). Structure of Patient Chart System.

Patient Chart Main Stack2 Chart®] Control ¥
T4 B2 32(=2¥ 3(b)), Patient Chart Sub
Stack 1= 242 A4 A A (2§ 3(c)), Patient-
Chart Sub Stack 2= #7}9] A 872 g (2™
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Datienty Chacty Maing Stack

Choose ene of Lhe Melowing buttons 1

=8 3(b). Paiient -Chart System Main Card.

(@ Mew Patient & Expurt w0 Excel

@ OId Patient ® Graphs

(@ Sub Stack 1 ® vaccination list

@® Sub Stack 2 @ Today's Comer :
<?> .

e

Sepul Mapo_ DasHeyng-Dong 3-57

196477

240707 @ First Treatmant
shident @ Continunus Treatnent
MT-88TE @ Histey of Main dEease
7] @ Rolated Familes

HW_L MOEhs

a3 3(c). ¥A A4FA Card

chare-na: i=-1

First Exam Date @ 19908 29

Hame ; Shin Seung-Jae

card-oo: 1

DHagnosis: | Chief Complain:
ACule upeer Thecat L{_} Tever froat pad headacne o
inflarremna ton f -
: A o
Tate ‘Treatment:
TE80.8.2 [ [«B/ 297 HAex: B.T:375 °
9 rec.arupant 1.5 [1B.P: 120/ W i
1990.8.3 ft pactrim 3
1 B % aspirin 5 g
ebnse |

a3 3(d). #A AE7E Cad
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celdl A AT Dialog 7152 °l4, 2k A4
st7]oll Wel§t user interface® T4 M.

19911
rren Age Ratio Q"h]?
o s
1y infant: 8 3
Tyteens 3 2

Has:? 2k
4302 0
54050 3
By 50%:3 2z
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start from o' line o

28 3(p. B4 QAT B8 Graph
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7l ; e Mo T Name -
3 + 11 Shm Seung Jae M |26
4 *i2  (Shin Yong-Chan M |33
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2% 3(e). An Example Report Generation by Excel.

List of children to be inocuiated.

Chouse sne of following veccinadons. { just clicking 1)

3 3. AuAS
Card

2-4. Invento

ry System

card-pa:

Fira DPT. Vaccination
_— arienre
Namas Address
Bemrho SRl mang deheung-oong, 145
shinmira secubimans, tasheng-dong, 1-12
shindakja BE0uL 00, ahatig-ong, 2+ 22
@seraln

@ seroll Down {3

¥ 24 Control Main

Inventory System-& Medical Supplies Inventory

2% 3(h). First D.P.T. <942 sz 52
List

Stack® Control Part2 3}ed a) Drug item List
Stack, b) Suplier’s Current Stock Stack. ¢} Supp-
lier' s Ledger Stack, d) Graphical Representation,
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Medical Supplies Inventory ]

' Drug item List E

Ilwerlmrg Graph

Sunpller s CUrrent Smﬂ( i @
« Suppliers Leugeri

Medical Javentory Comppgiion,

|

choosa one of following butlons ! 1
® Ibem List @ Suppiier's Current Steck List
@ Total of Chnic @ Supplier’s Ledger i

# Graphs ) Expork to Excel |

23 4(b). Medical laventory System Main Card.

. eard-pa:
List of Medical Supplies I 2
B: Injections - Others
X gein 20X0.% A
Gentamycin cotton |}
Selpirin Z0ec- )
SAT Injector f
Baralgin Jce-
Germin » Injectar
Aminnpmsm L4 Sce-
in Tl Infector =
= Diou b2 Hck: e v faws ey jiemp utinn ¥ @
O New ltem T umpligE O frequency
O Clean

eald-po; 5 _i'
Luarrent Statys of Clinic lnventory ;
{ prezs Total-Asset buiton } ‘|]|
i
item EMONDY price ™ amt !
shraobartiml 1= 110 % 35008 [t !
Aspirin L1150 450008
Ploxon . 2a 120000 |
|Epbadnn EL 90000 i
Adopent- 3 s0gonn ¥
Lerina ! 20 40n00 H
Bommysin L] ;20 1650006 i
Ractrim 1= [T 15 i
< ?} |t
=) Total-Asset |

& serol Up F @ \

@ sorol Down G @ Clman

a9 4(d). #& AEE A

e} Excel DBMSE 53 Report Part 522 <%
oA (A 4(a)).
5 2 Medical Supplies Inventory Stacke] Control

|
SznCheowbesy : Pharmacedc Company
duts . em AT bRt price :an-u
891212, pheowbubial | 100 ) Tatyel ﬁ ‘
] !
] '.|
"
Oscolivp  {} due to payment 250000 [5F Ii
) Soroll Down <3 3 I

Y Me). F At gy

artE B e (2 4(b)), ©] stackeAe
Medical Supplierg€ A% AEFY F/7Y, ==
FEHnE S gz R A (TY 4
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Fo 2 7 AgIArd 7ol 2 AA4E 59
BEE 4 B 5 dci(2d 4(e)).

w5 7t supplier® clicking 3224 Supplier's
Current Stock¥ Supplier's Ledger 5% JEE
A sub-stack2 ZH-E] uL2 FholE 4 girh. 2
2|2 Patient SystemelA sl w}37}A 2 Excel®
Data 7]5%& °©l43t9 WS2Macro’} DBMSS <
95 gF3le] DBERE | oFaApE, FF ok gl
Current Amount -5-2] Report& worksheet WS27}
A48 AY 2714 DB vEhd Fv. 94
ol3k7bA] 2 HyperCards} Excelell A #A-F-3l= Dia-
log 71%s& °1%, 9#7t4 DialogE A5, HErt
14317 o] Aalg user interface® FAstgl,

2-5. Excel Expert System{Test Result Inte-
rpreter)

o) g F-okollx) 2] Expert System-2 2 FAlel My-
cing TFE slo] B A7t Fase] gel4].
s gf-ore] EA4l gdsty B3¢ AEAHNS
&7 expert system® 7§E F7Ehe] choker
A7e FYPL FRIe AR FE4T Aa
A2 Aded= Adst Fdadelsx s, &
B34t inference mechanisme 43 expert sys-
teme o} 2h2- domainol] 4] el §-£31A 24
=R Zated AA fieldell A AHE-E7)o) & B2 3
A37F #odh, o12e AAE @2 =g g9l
2.2+ system®] inferencing® activate A 7]& o
217} input data A# 7} AE7Le] AN E 278l

Biochemisry Test B

I |

[ ; 1

[s_G.o_T_ 7 ]

IChoIesterol ?] l Albumin l

IAmy]ase?l [F_B_s. ? ‘

Arterioosclerosis

Myocardiat [nfecton
Alk phos ¥

nin

{ Mumps '1 Pancreatitis D

[}

1
DU ?

{ Jaundice ' { Cholecystitis '

Liver Hepatitis §

28 5{a). Biochemistry Analysis Diagram.



H4E. F2R 1991 10

Macintosh HyperCard9 Excel® ©] &% Clinic DSS 7j*tef~ 61

ARl FHae 847 B AMdE Hgdr.
o]t HE71e B-e computer?t® interface(query
reply 7 data input) ¥ 8.3k AHLAZE 3 F
22 A ¥o2Z4, Expert system?] AFHA
Q%“ﬂ o zh8-g Vel glet,

Z7) Expert System- Lisp®] ¥ Prolog 5 Al La-
nguages AHE-3174, Insight-2+} VP-Expert =9
Shell Systems A}&3te] wHEelz o} System
speedtt T 49 b F& FAATE Bt
Al LD AEEr) Astd s v
Pascal 59 general high-level language't spread-
" sheet 22 W& toold THIE ATe] Wel v
e sloil6).

2 X ~wlo] A& Macintosh Spreadsheet?l Ex-
cel® AHa-3hel FRsbgdct. ofx & Celio] ¥t
2 Celld A& 7IAE YA CellEel w4
Wels S 23 AT skl ol
Z % 9¥ Note 71%5& °143L2, Rule For-

= T
mula® Cell stoll A#s}l3, MacroE Inference

Engine® 74, Expert System® T8t H5. 6,
10,111,

Expert System®] 9)A-& #olA #xel ¥
dol7] $iste] WA FAHAE e,
o] W AR A} 433 Fste Aah
AEIEE AEAHH ek A4 ¥ F
7] A A& w2 FA o] gleuE Bu el
@t} 2 Expert System A inteligent DSS
% submodule®[14, 151, ZE7A} FefZ Al
B AEe AFshe 48T T

Knowledge Analysis

Medical Testl 58 XA AR ol F
oA o] YAl AbE dul WedQatel AFE AR
o) Fojzle}, 19 5(a) & A3heh Z A+ Knowledge
analysis Diagrameich. Atdd-& AAMEL et
ye, 52 A48 9 o)FE vehddh

Count

How is the W.B.C. in the Blood 7

{ Normal Range : 5,000 - 1(),[)0'0,4"1'1':m:1 )

=8 5(b). Example of System Query by Backword Rule-

ExcelTesterol A+ Ruled 5H57] 318t F71A
Approach® AH4-slslch. A A, Bloods} Urine®lAl
AesE 4 ItemZt AFHFAE el WS
#, A4, d4aFE 2 HezyE] 2 el ¥4
g7 94 el temEe] 94§ 2ol
L= Hol olvh

HAAE AE ltem £42E, 2 d=

oha 2

o}
(Rl o)4e] 3l& o dehite I
@ Albumin®] oA =,
@ B.U.N.°| ¥t 2,
® 5.G.7} delAz
® Protein°] ¥ ==,
& R.B.C.7} A=,
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(D@: 43 244, @O A4
TR ¥ FAHLE 2 o gg3} 7
@ F.B.S. (Fasting Blood Sugar)7} ¢}4re] 9l
ol guy o4
-> P.P.2 Hours 24t
@ P.P-2 Hours °]¢ » 2k 34
ol2gk xZiatel Ao ol o)A
ExcelZ ©|%, ExcelTester WorkSheet2 ExceiTe-
sterMacre, Z¥|3 Cell-Note® ©]-%-3le] Expert
Systeme 41331l
(D Knowledge Base . Knowledge Base: F2

Fact®} Rule® ¢]-F¢]A]+=H) Rule® ExcelTester?]
A,D,1 Column®] Cell]l Formula® E°i7} 2t

7}A Ruled F7HR2 vi¥io)z]=d),

) A% D Columnd] 2%E Ruled Backward
Rule2 4], Goal Driven Approacholr}, o] F<lo]
dopdAake MRSt 21AE verfity® Evide-
nced: AtE uhgel}t. ExcelTesterolAle 44
A} Bl Z Al A Fe5s Q=72 FF Abel g
GAE FHohfl= d¢& . A S F9 o
ol

A I [ 4] t 1
1 Urife  Test -1 -1 itogid -i
2 5.0 1 -1 holesterot -1
3 [SAEE i Plateiet -§ Aloumin -1
] Supar ] gk 1 Bilirubin [
g Protefn H.C.T. 1 Alk.phes
& W.LC, KSR, 1 5.G.0.T. -1
7 Kelone S.GILT. -1
3 KRB LDH. 8|
| 9 1% Operatign method: BUN.
1 16 ] Amylase 1
11]. F.B.5. 1
P1a ]
112 | P.P s
T —
[

Nephritis

Jaundice

Liver Hepatitis .

Cyslilis

Dizbetes

Leuiaemia *

Anemia

Detiydralion

Active Tuberculosis

Cholecystitis

Myocardial Infarction

Pancreatitis or Mumps

arterjoscierosis *

29 5(c). An Example Inferencing by Excel.
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*=IF(AND(Urine_ Exam=-1; SG=““):“7";
“)

*=IF(SG=-15 Protein=") ; “ 27 ; “*)
*=IF(Protein=-1; RBC="“): *?77 ;%9

£l 8k 2Fe) A At B3t Rule 770, 8 7 2}
23 Rule 18712 3ted & 257) 9] Backward Rule©)
et

it} I Columnell= Forward Rule=4] Data Driven
Appraccho]t},

©]+= Available Informationol 1 £28le] Cone-

‘lusiong Aol v Q1] ExcelTesterel] 41+ Ba-
ckward Ruledl4l v H#AF 7IX 3T F& ol
At FE35H4 Hr). Forward Ruled] <& 59
B o3 2,

*IF(AND(FBS=-1; PP__2brs=-1; Sugar=-13
Ketone=-1) 3 **7 ; **)

*IF(AND{BUN=-1: Protein=-1: RBC=-1} :

NP .
]

A4 A4H 2ol 13719 Forward Rule°] =1
9lt}. Backward\} Forward Ruleol Urine__
Exam, SG, FBS, RBC 5 Excel®| Define Name
7Vl este] Bej=o|al Variable & ZHolH
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Mape 2 7H BcH(=2E 6(b)).
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