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ABSTRACT ’

As software system grow in complexity and size, the task of system analysis becomes
increasingly difficult to understand and apply. This research introduces the development of
information systems for use in The Veteran Hospital. This system uses an object-oriented
approach. The relationship among individual objects, as well as their mutually cooperative
relationships, are examined with respect to their real-world applications. The approach presented is
simple 1o understand. As a result, one additional benefit the ability to improve and expand the

system to meet changing demands.
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pe pc
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Relational Object Class

Object-Class cardinality Constraint

occ

Co-occurrence Constraint

Pg 22 co
Sub-part Sub-part e
class class
Generalization-Specialization
Generalization Generalization
Generalization Class 1 Class n
Class
& union & intersection
C‘E mutual
exclusion
& - Specialization
Class
Specialization Specialization
Class 1 Class n
General Constraint
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State Transition
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tnigger

action

State-transition
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trigger
( ) action
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( } action
Multiple Prior States Required

0000 C

s

Choice of Prior State

CoO—~

State Exception

C O+

Transition Exception
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Initial Transition / initial State

D

Final Transition/FinalState
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Return to Prior State

C_ D=

Remain in Prior State

C D

Entry into Multiple Subsequent State

D

Choice of Subsequent State

(D

Path Real-Time Constraint

b. ‘pmz}b

{pml - pm2 rtc }

{pml }

State Real-Time Constraint

C D

ric : real-time constraint

pm : path marker

Transition Real-Time Constraints

fric}
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{rtc }




15

2.2.2.9 Ivlisiaeen/Ivlwifan 5135y (Final State/Final Transition) uﬁmﬂ'ﬁéuﬂﬂ
vaamisiesunaluszuy

2.2.2.10 SuuduInsoezaan (Remain in Prior State) IAAAN1IZNITNIVOIDOUIA
ngaanlmiTas lusenvinamaman(@andeuman)

2.2.2.11 aONBMINT (State Exception) naaaliiisiud iedl | i$hgnsmdsunen
Tinswdweaduvemswmddu i ldiiumamsaiannlndvesszuy

2.2.2.12 NNUBFUSUBNFY (Transition Exception) uarasliviug iijeil | sonain
NIUEFU uaﬂ“lﬁ'ws*lm'nu-aﬂ‘i'wmmmcﬁ‘ffuﬁy'mﬁﬂmegmmfﬁﬂﬂﬂﬁ uazinwd Ry
galunsdhgmaniideriiosnnmaudsus nsmdu

2.2.2.13 aaniSealnunouamsy (State Real-Time Constramt) Tianumnoves
sroznaidisiulumsifaman

2.2.2.14 "N UEFUGoalnuneuamIu (Transition Real-Time constraint) fipI=o
navitasulumsRansudsu winned unzueadu fidemsszisde naiiAasulum3n-

NBIHATHDATY ADINANNAPARARDIALINAIVEINTIAANT U TTY

223 Tumanisdemsoouon (Object-Interaction Model : OIM)
ifuTuaaii indinszietuonsaadedemsseninesunn 15y M3dewms
FENINEBLINA MIVONTIVIMIAITVIN0OUIIADY Feveuanilvenlasuiaseounnau
uayepuIvALNERUIVAD IV U IMgYRIB N VAT Iz fiAnsnTenssiAvnsTIING
019 1Ay
el 1nfAsin Tanenveseeuin mdeuihladade hlilde
(1) ﬁaaumﬂ9:1sﬁ13ﬁﬁﬂﬁﬁ?nnﬁmﬂmﬁu @nnadmlsznevuvesTumanim
dunutesuIn)
) 3‘%‘miﬁaﬂmﬂns:v‘im?amuﬁumﬂﬁﬁ?mdﬁﬁu (AVINTANIUN)
(3) anyuzvel T (@amﬁﬂn‘ssnﬁda‘lﬁnﬁﬂnﬁﬁﬂﬁﬂﬁami n3eMsaaY
llﬁﬂlﬂéﬂﬂ‘ﬁﬂﬁﬁiﬂﬂ’liﬁﬂﬁﬂéﬂﬁﬁlfu) ,
msadrTumanisdeasesunadeseds (1) 2) 1oz (3) Ysznounu WOANTTNYeY
ppuvATIITIAI NA AN manunluTumamsdemsesunal¥eTuwitmsiesy-
nanszimnzIdasudeiy iiedhlednyuzvesdfnioi Tdnsurefudanubensades
efedaiine iRaUFnTo lumsdainmsniensnasunlasiifaiy fidydnuaifldly

Tumanisdeanseauinn Asaagln 2.3



16

d 7 [~ - " oo
2.2.3.1 22UABUINDIUBAYYU (Object-Interaction) HaadluUDINIIARADRUTE-
NI NOBUIIAANIY ABINOBLIIAAMIAAUNI HAzBBUINARM AU BN MSAARDTITUIAAY
" = = dll a = ' 4 A:i "
mmﬁwmwnmwwﬂmammmaﬁamﬂﬂmugnﬁs POUIIAAMIANBYN AN NgNAT
iHuesunanmadunia pauIARMaNegAuiIgnasiiiuesueaamalaene lunsaa
ApDanuIZiIMInNIZIn (action) ua:swmwawamnﬂﬁgﬂnixm (list of object) HaAUUIdY
Naadado a3
v = W P = "
2.2.3.2 UBANNDYN (TO/FROM Clause) a1313501vauwmune1d31 d1nsdads
4 > a o ¥ A ) @
demisuuiimsimuassunadumanazaienisiinivey vxuendlesdeniuialasio:
nnlasIivamuasly
" ¥
2.2.3.3 siadiNafadiusu (Multiple Destination) 1¥A21M31871 Msdadedeaisiiy
) )
ANADNUANITANIMUAYBIBBLIARA Y a1eM 19
¥
2.2.3.4 30@Na0033U (Multiple Origins) 1¥AMMIITIAUITNNINUAVDIDOVIDA
AmAAUNNARRe B MIAUBaIIAlaIIN1g
v a ¢ as o . . a P |
2235 Wlasniudumesueniu (Bi-Direction Interaction) 051101FA50100Y-
v
wanszyimaz Tdaouaenuluaesianiy MeesumaaaaduniazesunanaIaalgni
¥ K
nmsaaAeedglavldgnasisaesduveaduidounisdade Tasiideniuvesionssuing
¥ 9 ¥
wmsesuangnnszieiueludazduvesssvinn Taseeunanmaniaeudusiaesy-
wAAUMaLazeaUIAla 1IN
2.2.3.6 M3AAABNUBRUIIAWBNINAG (Interaction with objects External to model)
" ¥
m3aadedemsiuiu hiszy seunadumanielatema
2.2.3.7 AOUNHIDMANBIUBAYY (Continuous Interaction) MsAndedeasiiuiiy'ly
PU19ADITIDIAADAIA
2.2.3.8 (3@ INuAOUMINTH (Real-Time Constraint) MsAIMUATZIzNA U]y
N1IAAAD DI
2.2.3.9 BUNDIUBATUFIAIU (Interaction Sequence) HAAINIAAADIZNINBBLIIA
AMaAUNNIazeVNARMaYEN N InsAndenue s 1A DI NE IR
2.2.3.10 BUINDIHANDMIUATY (Internal Connection) 1AAINIIAAASNIBIUTIANIUN

YDIDDUIIAADAIAY? ﬁuﬂ?ﬂ@hdﬂﬂm‘ﬂﬂﬂﬁWﬁ



- —
gnimomyana WIzvouNAIMANTIIG

B T-1 RA

Object Interaction
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(object list)

action(object list)

TO/FROM Clause
TO:Destination
FROM:Origin
Multiple Destinations
Multiple Origins
Interaction Sequence
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Interaction Connection

Bi-Directional Interaction
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Interaction with Objects External to Model
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Continuous Interaction
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Real-Time Constraint
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{ric}

Path Real-Time Constraint
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{ pml-pm2 ric }
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HIGH-LEVEL VIEWS
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Set database = workspace.CreateDatabase ( name, locale, options)
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TABLENAME : PATIENT (@13 11523ag10)

MARUIN .

MINITUDNU

HN# Character (8) nnevilsziaagile
RANK _CODE Character (4) GGRUBEETR

F NAME Character (30) %ﬂ

L_NAME Character (30) ana

ID_NUM Character (13) mgavaslsz
BIRTH_DATE Date anl ina

BLOOD_ GROUP Character (2) nguden

SEX 5 Character (1) INe

HEIGHT Integer (3) o U

WEIGHT Integer (3) 1;171 1n

JOB_CODE Character (2) 91N

REGION Character (2) AU

MRRIAGE STATUS Charactcr. (1) aOUMNAUTA
GROUP_TYPE Character (2) danadie

FATHER N Character (50) %El A

MOTHER_N Character (50) %"amsm

HOME_NO Character (25) thuiavii/ses
STREET Character (30) DUY
TAMBON_CODE Character (3) Aua
AMPHUR_CODE Character (3) 8UND

PROV_CODE Character (2) 91IA

POST CODE Character (5) swalswdld
HOME_PHONE Character (10) Tnsdwiiithu
OFF_PHONE Character (10) Tns i
CALL_FRIST TIME | Date Sumaiaadensausn




TABLENAME : PATIENT (31152 3adiu) (ae)

CALL_LAST TIME

SR

S
unafidadensagane

Date
F CONT Character (50) %‘ﬂﬂg‘lﬁﬁﬁﬂﬁiﬂ'ﬁ
ADD_FCONT Character (80) flegananandeld
VETERAN CARD | Character (9) VAT IUAD
RELATE CODE Character (1) ANUAUNUT
FAM_NO Character (2) a1
PAT_STATUS Character (1) anzi

PRIMARY KEY: HN#

TABLENAME : OUT_PATIENT (a3 19filouen)

65

VN# Character (8) nnsiavilszaaigisuen
CARE_TIME Date Sunarininm
ARRIVE_NO. Character (3) A1AUMTUITIY

DEP NO. Character (3) AIAVVDIHUN
DEP_CODE Character (4) TGS

CONF_REC Character (1) tutumsaulszia
CARD_STATUS Character (1) ADIUNINNITINY

HN# Character (8) wineavilsz gl
PRIMARY KEY: VN#

ar s

TABLENAME : EX_PATIENT CARE (M1311s5z3aTsaniumssny)

VN#/AN#

Character (8) winovilsziwadihouen/lu
PATIENT TYPE Character (1) dsznnfile
DOC_CODE Character (4) HndRTaE
DIAG CODE Character(5) Tsafisnw
HN# Character (8) nsavilsz§eagile

PRIMARY KEY: VN#/AN#+DOC_CODE+DIAG_CODE




TABLENAME : IN_PAIT_CARE (m3umssnuidithelu)

e

AN# Character (8) wnavlseidagiiely
ADMIT DATE Date Fuidhiuns fan
DISCHARGE_DATE | Date JuiteensinTsawonna
DEP_CODE Character (4) RN
STATUS_REC Character (1) aournsaulssia
STATUS_CARE Character (1) AULMITIY

PRIMARY KEY: AN#

TABLENAME : OUT_PATIENT_HIS (m1311)523@amsinsumssnu)

nnaavlsziwagiisuen

VN#/ AN# Character (8)

PATI_TYPE Character (1) Uszinn

CARE_TIME Date Funafininm
DISCHARGE_DATE | Date JuitoonoinTsanenna
DEP_CODE Character (4) uAuAR N
STATUS_CARE Character (1) ADIUNINNITINY
HN# Character (8) nneavilszsdadihe

PRIMARY KEY: VN#/AN#+ PATI TYPE

Clisuter (8) nnevilsziaagihelu
ADMIT ORDER Character (3) R
WARD_ CODE Character (2) sHaveNn
ROOM_NO Character (3) nviifeuin
BED NO Character (1) Aoeiiin
DATE_ADMIT Date Sudidnin
DISCHARGE_DATE | Date Juiteennieihe




TABLENAME : WARD (m135194%0%n#1)20)(@0)
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BED TYPE

Character (1)

Uszinnies

PRIMARY KEY: AN#+ ADMIT_NO

Character (8)

TABLENAME : APPOINTMENT (A13 N1ANN0899111)

RRRRN o KRR

winoaviszsd

u

HN#
APPOINT DATE Date Sudivia
DEP_CODE Character (4) unundiia
DOC_CODE Character (4) uwngimi

PRIMARY KEY: HN#+ APPOINT DATE

TABLENAME : DEADPATI (M3 nfihuido¥ia)

HN# Character (8) ninenuilszidagie
DEAD DATE Date Sunamidedia
DIE_DOCU Character (50) Tunsmziiasd
AMP_CODE Character (3) SHaAduUNe/vA
PROV_CODE Character (2) THAWINIA

DIAG CODE Character(5) s Tsnfidedia
USER_CODE Character (4) sWadiuiin

INPUT DATE Date Suditiudin

PRIMARY KEY: HN#

TABLE NAME : DIAG (m151415a15281a7)

RN SRR

RIS S

ARE 0001

HN# Character (8) wnoiavilsziaadie
GISE _CODE Character(2) ﬂiillTiﬂ
DIAG_CODE Character(3) svalsn

PRIMARY KEY: HN# + GISE_CODE + DIAG_CODE




TABLENAME : CHANGENAME(a15191/asude/ana)

Character (8)

S SRS

wineavlszsiaadihe

HN#

DATE_RENAME Date Fuivendou
REN_FN_LN Character (1) nasuderana
OLD_NAME Character (30) INIAL

NEW NAME Character (30) Wi
DESC_DOCU Character (30) SazIDYAIRNTT
USER_CODE Character (4) sHaiuin

PRIMARY KEY: HN# + DATE RENAME

TABLENAME : OPD_MAIN (m151anluilsz3a)

Character (8)

numulszimiy

HN#

RANK CODE Character (4) LR

F NAME Character (30) Fo

L NAME Character (30) ana
CREATE_DATE Date Suiisavinlsz5a
DESTROY DATE | Date Sufivinaenseonian
OPD_STATUS Character (1) aouzlszia
PRIMARY KEY: HN#

TABLE NAME : OPD_SEND (A

HN#

e

Character (8)

1niun

IATI0)

R R

nnaavdszsuly

REF NO(AN#/VN#) | Character (8) mvdnvfihouen,lu)
SEND_DATE Date Sumaiidaszia
RECEIVE_DATE | Date Suisuiu

DEP_CODE Character (4) uHunidaAI I
STATUS_HIS Character (1) ADIUTMIN

PRIMARY KEY: HN#+ REF _NO
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TABLENAME : OPD BOR(M518u/Aulsziad)

Character (8)

HN# nneavlszsmiy
BORROW DATE | Date Sunaiity
BORROWER_CODE | Character (4) W
USER_CODE Character (4 Aruiinty
SENDER_CODE Character (4) sHageiu
SEND_DATE Date Junaiiau
B_STATUS Character (1) anuzu/AY
USER_CODE Character (4) Aiuninfiu

PRIMARY KEY: HN# + BORROW_DATE

TABLENAME : HIS_REP(@13 1 1uunuilszia)
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HN# Character (8) nnavilszswily
REP_NO Character (1) Tuimunsan
REP_CREATE Date ool

REP_EXP Date gnidniile
STATUS_HIS Character (1) anUL

PRIMARY KEY: HN# + REP_NO

TABLE NAME : CARD(M13 11352 3@ANM13ku#AD)

CARD LEVEL CODE | Character (2) FUAT

CARD ID Character (7) uiiiiag

GEN_FRIST CARD | Date Fuseminsasansn
GEN_CUR_CARD | Date Jueeminsilegiiu
GEN_LAST CARD | Date JuasnuanIY
STATUS_CARD Character (1) aouzas

HN# Character (8) winevlsziidagihe

PRIMARY KEY: CARD_LEVEL_CODE +CARD _ID




TABLE NAME : HIS_FAM (M1514AT0UASMMISHIUAN)

CARD LEVEL CODE | Character (2) Fuing

CARD ID Character (7) viting

RELATE_CODE Character (1) ANUFUWUT

RELATE NO Character (2) aRuaNuFuRUT

RANK_CODE Character (4) AN

FAM_FNAME Character (30) ¥o

FAM_LNAME Character (30) ana

BIRTH_DATE, Date N

STATUS_CARD- Character (1) ADIUSNIN

HN# Character (6) vzl

PRIMARY KEY: CARD_LEVEL CODE+ CARD ID + RELATE CODE +
RELATE NO

TABLE NAME : AID MAS

T T

(MINMIAAATIZN )

CARD LEVEL CODE | Character (2) FUDAT

CARD ID Character (7) viiiag

REATE_CODE Character aunsEH I@ENuFuRuS)
RELATE_NO Character (2) aalalT]

AID TYPE Character (1) FHANTAAATIEH
WELFARE DATE | Date Suinlimsaunsizd
AMOUNT Number (9,2) TIUIUAEY
REF_NO(AN/VN#) | Character (4) mudndaavdilouen,lu)
USER_CODE Character (4) Atudindu

REQ DATE Date Suivesunsaunsizr

RELATE NO +AID TYPE

PRIMARY KEY: CARD_LEVEL_CODE + CARD _ID + REATE_CODE +

70



TABLE NAME : RANK_CODE(M3 N3 agf/A1nimi)

RANK_CODE

Character (4)

SHABARMNIIMIN

RANK NAME

Character (20)

&
BOUA

PRIMARY KEY: RANK _CODE

TABLE NAME : JOB_CODE(A13 N3H a9 1¥N)

JOB_CODE

Character (2)

THARITN

JOB_NAME

Character (30)

& =
CHB0ITN

PRIMARY KEY: JOB_CODE

TABLE NAME : PROVI_CODE(A13 NINaA34137)

PROV_CODE

Character (2)

PROVINCE_NAME

Character (30)

PRIMARY KEY: PROV_CODE

TABLE NAME : AMP_CODE(A15 W38 1n0)

_ FEDN o
PROV_CODE Character (2) THADIN DS
AMP_CODE Character (3) THABUND
AMPHUR NAME | Character (30) Fosune
PRIMARY KEY: PROV_CODE +AMP_CODE

TABLE NAME :

b,

TUMBON(A13 NIHAAILA)

o e

SRR RN oA AR

PROV_CODE Character (2) FHAdInIA
AMP_CODE Character (3) SHAOUND
TAM_CODE Character (3) sHadIUa
TAMBON NAME | Character (30) Fodwa
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TABLE NAME : TUMBON(#15 W5 Ha@11a)(#0)

POST_CODE

Character (5)

syasialswald

PRIMARY KEY: PROV_CODE + AMP_CODE + TAM_CODE

TABLE NAME : GROUP_TYPE(M5 Wsviaszinngilan)

4
4

GROUP_TYPE Character (2) svadenadihe
GROUP NAME | Character (30) Fodaiadihe

PRIMARY KEY: GROUP_CODE

TABLE NAME : GDISE (M13139nq115A)

SRR,

GDISE_CODE

5

Character(3)

GDISE_NAME

Character(30)

PRIMARY KEY: GDISE_CODE

TABLE NAME : DISE (#1514150)

i

GDISE_CODE Character(3) sHangu
DIAG CODE Character(2) sialsn
DIAG_NAME Character(30) Folsn
TPE_DIAG Character(1) yualsn
PRIMARY KEY: GDISE_CODE + DIAG CODE

TABLE NAME : STATUS_HISTORY (13 Wan1uzilszia)

STATUS_HIS

Character (1)

siaanuzlszia

STATUS_HIS_N

Character (30)

anuzlszia

PRIMARY KEY: STATUS_CODE
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TABLE NAME : DEPARTMENT(A15 W3 HALIHUN)

DEP_CODE Character (4)

FHAUNUANTIY

DEP_NAME Character (30)

4
FaUHUN

PRIMARY KEY: DEP_CODE

TABLE NAME : DOCTOR(A13 WIIWN®)

DOC_CODE Character (4)

e

sHauwng

. DOCTOR_NAME Character (30)

o
HWNY

PRIMARY KEY: DOC_CODE

TABLE NAME : MEDICAL_USER(M3 193 Wafiuiin)

u

USER_CODE Character (4)

USER_NAME Character (40)

PRIMARY KEY: USER_CODE
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The Analysis and Design of an Information System for The Veteran Hospital

Using an Object-Oriented Approach
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ABSTRACT
As software systems grow in complexity and size, the task of system analysis becomes increasingly difficult to
understand and apply. This paper presents analysis and design of information systems for use in a veteran's
hospital. This system uses an object-oriented approach. The relationships among individual objects, as well as
their mutually cooperative relationships, are examined with respect to their real-world applications. The approach

presented is simple to understand, and can be applied to design and implementation of future improvements in the

software system.
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