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Abstract

There are two major projects which are Auto-Guided Vehicle and Dispensing for medical
supply department in Golden Jubilee Medical Center, Mahidol University. Both of them must be
integrated by logistics knowledge that is influencing the integration and alignment of organizations
in the managed care environment. Moreover, automation is a specific type of technology that
directly affects the organization’s design, intelligence, decision-making, and performance. Through
a cooperative effort, automated dispensing technologies will help manage care organization focus
on operational efficiency, allowing healthcare professional to focus on patient-care optimization.
The communication and transportation process, both product and data, is sweeping through and
transforming both medical company and hospital within which people or staffs. For pharmacy, the
transportation is the daily process. We describe the technologies used to process and distribute
medication from point A to point B. Through a cooperative effort, automated dispensing
technologies would help managed care organization focus on operational efficiency, allowing

healthcare professional to focus on patient-care optimization and national standard.
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5. awa1szns (Population Size): wwalszaNIVaIAIE19 vavlsoweafe Swamgie Al

Fnslunislzusnisanlsmeiuiadinam TunmaduaSedminvesdszmnidswasing wdond
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6. 3UuUUN1UINT (Service Discipline):
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sUupumsusnsAdmslesmedisuninais unigaduwoy “vrnandbusnisnan” wsa First

Come First Served (FCFS) ¢1at1931 wuunsnyaulaud

(a) Last Come, First Served (LCFS)

(b) Last Come, First Served with Preempt and Resume (LCFS-PR)
(c) Round-Robin (RR)

(d) Processor Sharing (PS)

(e) Infinite Server (IS) %30 Delay Center

(f) Shortest Processing Time first (SPT)

(g) Shortest Remaining Processing Time first (SRPT)

(h) Shortest Expected Processing Time first (SERPT)

(i) Biggest In, First Serve (BIFS)

(j) Loudest Voice, First Served (LVFS)
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waast I NAmasnlananan lasf A ldun nszuawmsidnlEszuy (Arival Process), S: baun A1y
N32318VBIIRILINTT (Service Time Distribution), m: baun 31mIuLATa40U3n13 (Number of Servers),
B: 'lédun auavesszuy (System Capacity), K: laur wwaisea1ns (Population Size), SD: laun

~ . T A v 9 o a o
3UunuNI3U3N13 (Service Discipline) laa#l n13nszatgaaInszuIumain sy uazaaIusnisinas
uaadlasaidnusasaaluil M: Exponential, Ey: Erlang with parameter k, Hj,: Hyperexponential with
parameter k, D: Deterministic, G: General
. o o : A A = o X
ANTATEAUUY Exponential Laadlaadldnssea M ftaniain Memoryless %38 laiaudt dszee
' K a . [y ' A ' o ' A

NATERIMIENlETzuL 7 n13n3EN8uUL Exponential Rad1lafs 1/ A101ande (A1ade) 1adans

a 1 =)

v q o & & X | o v q v & v an
L“ll'lel,“Ijiz‘iJ‘]JﬂS\‘l@vaﬂﬁ]ZLﬂu 1/)\ LR VLN?J%QﬂﬂuL')a’]ﬂ’]iL"ﬂ’ﬂ’ﬁsguuluﬂidﬂauﬂ/ﬁ/n ﬂmﬁuu@]@lﬂﬂa’]’“iﬂﬂ
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Gasne:  M/M/3/20/1500/FCFS uaadfaszuufifdl narsznivnmsidnldssunvesaw Ims
N32318LUY Exponential, 13a114n1303015 130528 uUL Exponential, #wiiausmisiunisusnig
3 70, sruufrdiwiesdminem 20 $u dsznaudie 3 Admsuiiuawnmassuusnisay uazdn 17
A o Qo nl' o o g a Ai o A 1 a o ] o A o ] ] ¥
AgmIDIMAMaIse SuUIMs Wadwawamdeg luszundsmauriiny 20 o swidnanlnaaglalla
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nsuSMa Uy First Come, First Served.
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Arrival Waiting Service
O
: b — 1000 0 G i—-
A v
O
nq . nsﬁ
Previous Begin End
Arrival  Arrival service service

D w ‘ s#

U7 5 @rudsguiidnglunisiansdszuudo
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A = Auedsvasnamadildizuy (Mean Arrival Time) Svonadiuag)
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A A oy =
s = vankElwnsusnsgleniienu
p = AualuaaIINIIuINIaniiainIa9n19u3n13 (Mean Service Rate per Server) = 1/E[s] 61

9931N13UIN13V89 m 1@3890ANYINAY mpu
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[ o

) P o, & o a 1 ) P o a 1
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ng = Swugiheimay “sa” Suuinsey Syazdastiaandt n Nnwiefhenmsasiuusnisey
Lo A o od =g =) 'Y} 1

ne = grhafimay “Suu3nis” ay

r = 1ANBURWEY (Response Time) w38 Lafildluszuy S9vanfls narfildlunssasuusms
WazIAINTULSNY

w = 18130 (Waiting Time) Aatiafsasuuinmisegluda vuandudilsszuufonaiGuldsy
UIns

o o

4 a_,, A a =2 % a o a |
Iﬂﬂﬂ AN UIIVBIAA (Queue Length) A AN ﬂ’nTa\jﬂq5’3Nﬂ\j—aﬂjﬂ‘ﬂﬂ']a\ijuuiﬂ’lia% 153+
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thefifassesuuimyeg Tlgisssmamdiheise Suuimysgvimu Mufledihefifassesuuinms
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1. snMziany T (Stability Condition):

A 1 A A A a A o %y a P S v & a
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2. SnluszuuifsunuswIwluga:
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o 2y a | @ o oy a A o A o o oy a o
ﬁ]’l%’l%@ﬂ’mlui:‘}mﬂ’a L"n’lﬂ‘]JNai’m’llEl\‘)mu?ualhﬂl%ﬂ?ﬂiﬂiﬂﬂiﬂ’li 5’Jllﬂ‘U’«J’lu’Juaﬂ’JEWm’l N
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n=mng+ ng (2)

A1 1, ng, W8T 1, WAL IFY INANVFUAUTAINGTY ANVFNAUTVBIA LALLM

Eln] = Elng| + Eln,] ©)
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Cov(ng,ns) =0 4)

LR

Varn] = Var[ng] + Var[n,] (5)
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Mean number of patinents in system = arrival rate X mean response time (6)

Mean number of patients in queue = arrival rate X mean waiting time (7)
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P | a | @ A v A P
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r=w+s (8)
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Cov(w,s) =0 (10)
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Var[r] = Varlw] + Var[s] (11)
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fennuFuAusId1aanTEnINanfiuinsaneg wning Por susadmislanauaauis 3
Data:

HT: Healthcare Transaction Activities

T,;: Mean service time for service station
serviceTime: Service time for an ht at station i
accumT's: Accummulative service time

numO fServe: Number of services

Result: T§;

initialization;

begin

accumT's + 0;

numO fServes < 0;

for j < 0;j < M;j+ + do

if htj.cs == and ht;.sa == start then

for k < 0;k < M;k+ + do
if hty.cs == i and ht;.vn == hti.vn and ht;j.sc == hty.sc and hty.sa == done

then
serviceTime = hiy.ts — ht;.ts;

numO fServe + +;

accum1's+ = servicelime;;

end

end

end

end

Ts; = accumT's/numO fServe;
end

Algorithm 1: Tu@eawid I Imaaisve9n13UIMT 7, andavesgsnssy HT Atuiinldanszuy

N13YIN9UY Elx‘lIidW IRMRE PN
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Data:

HT: Healthcare Transaction Activities

T.;: Mean waiting time for service station ¢
waitingTime: waiting time for an ht at station ¢
accumTw: Accummulative waiting time

numO fServe: Number of services

Result: T,,;

initialization;

begin

accumT'w < 0;

numO fServes < 0;

for j < 0;5 < M;j+ + do

if ht;j.cs == and ht;.sa == start then

for k < 0;k < M;k+ + do
if hty.cs ==1 and ht;.on == ht,.vn and ht;.sc == htj.sc and hty.sa == inServe

then

serviceTime = hty.ts — ht;.ts;
numO fServe + +;

accumT'w+ = waitingTime;;

end

end

end

end

Twi = accumTw/numO fServe;
end

Algorithm 2: Tuaauds dwimdladgvadnIsusnis 7, amnidavesginssn HT Atwdinldanszuy

N3YN9UY E]GI?GW RMRRE PN
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Data: HT': Healthcare Transaction Activities
numServel]: a vector of N elements

Result: Ptr

initialization;

Ptr[i,j] « 0;Vi,j < N;

numdServ[i| < 0;Vi < N;

begin

fori <« 0;j < N;i++ do

for j < 0;j < M;j+ + do

if ht;.ps == i and ht;.sa == start then
Ptrli, j] + +;

numdServeli] + +;

end

end

end
fori<« 0;j < N;i+ + do

for j < 0;j < M;j+ + do
| Ptr[i,j] = Ptrli, j]/numServeli;

end

end

end

a
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Response time at each station
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Standard diviation for response time at each station
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Service time at each station
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Standard diviation for queue length at each station
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Utilization at each stations
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oo CHLOROQUIN PHOSPHATE tab 250 mg 1| BOTTLE | X 1000 1000| TABLET
5 [IcPM(00)  [CHLORPHENIRAMINE tab 4 mg 7| BOTTLE | X500 3500 TABLET
6 [IcPZ100(500) [CHLORPROMAZINE tab 100 mg [p] 1| BOTTLE | X500 500| TABLET
7 oo CINNARIZINE(C-PELA) tab 25 mg 2| BOX | x500 1000 TABLET
8 [1CIP(100) CIPROFLOXACIN(CIPROXYL) tab 500 mg 10| BOX | x100 1000| TABLET
9 [ICLARIT(70)  [CLARITHROMYCIN(CLACINA) tab 500 mg [p] 2| Box | x70 140| TABLET
10 [ICLINGPO(100) [CLINDAMYCIN (GPO) cap 300 mg 15| BOX | x100 1500| CAPSULE
11 [ICLOMI25(500) |[CLOMIPRAMINE (INARYL) tab 25 mg 1| BOX | x500 500| TABLET
1CLOX5000
2] CLOXACILLIN cap 500 mg 2| BOXx | x200 400| CAPSULE
13 [lcLOZA25(500) [CLOZAPINE (CLOPAZE) tab 25 mg 1| BOX | x500 500 TABLET
14 [lCLOZA100(500)CLOZAPINE(CLOPAZE) tab100 mg 1| BOX | x500 500 TABLET
15 [lcAVU(S)  [CO-AMOKSIKLAV(CAVUMOX) tab | gm 108 BOX | xI5 1620| TABLET
16 [ICURQ0) CO-AMOKSIKLAV(CURAM) tab 375 mg tab 5| Box | x20 100| TABLET
17 [1cur(o) (CO-AMOKSIKLAV(CURAM) tab 375 mg tab 5| Box | x20 100| TABLET
18 [ICOTRI(500)  {CO-TRIMOXAZOLE tab 80/400 mg 4| BOX | x500 2000 TABLET
19 [icoDI100)  [CODIGESIC tab 3| Box | x100 300| TABLET
20 |IcODI(100)  [CODIGESIC tab 3| Box | x100 300| TABLET
21 [IPROCHIC(500) [COLCHICINE(PROCHIC) 0.6 mg tab [p] 10| BOX | x500 5000 TABLET
22 |IPROCHIC(500) [COLCHICINE(PROCHIC) 0.6 mg tab [p] 10| BOX | x500 5000 TABLET
23 [1cOMBIZY(100) [COMBIZYM TAB 15| BOX | x100 1500 TABLET
24 [ICOMBIZY(100) [COMBIZYM TAB 15| BOX | x100 1500 TABLET
25 [ICOM(100)  [COMTAN fetab 200 mg 5| BOTTLE | X 100 500| TABLET
Waneme
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ICERAZETTE
1 CERAZETTE tab (28 tab/blis.) 0.00 20 20| BLISTER | X1 -20 [TRD-5512221
)
IALEREST10
2 ICETIRIZINE (ALEREST) tab 10 mg 476.00 100 100| BOX X100 [12H012, 07/08/2559, 376 [TRD-5512221
100)
3 [ICHALK(1000)(CHALKCAP cap 835 mg 121.00 3 3| BOX [ X 1000 [120402, 03/04/2558, 118 |TRD-5512221
ICHLOROQ  [CHLOROQUIN PHOSPHATE tab 250
4 2.00 1 1| BOTTLE |X 1000 [A552357, 24/04/2557, 1 [TRD-5512221
1000) mg
[T550616, 01/08/2560,
5 [icPM(500)  [CHLORPHENIRAMINE tab 4 mg 31.00 7 7| BOTTLE | X500 24 [TRD-5512221
1550457, 20/06/2560,
6 [1CPZ100(500) [CHLORPROMAZINE tab 100 mg [p] 0.00 1 1| BOTTLE | X500 -1 |TRD-5512221
7 [ICING00)  [CINNARIZINE(C-PELA) tab 25 mg 11.00 2 2|  BOX X500 fos1ol1, 31/10/2559, 9 |TRD-5512221
ICIPROFLOXACIN(CIPROXYL) tab 50|
8 [icipcio0) 72.00 10 10| BOX X100 P506752, 29/06/2560, 62 [TRD-5512221
mg
CLARITHROMY CIN(CLACINA) tab
9 [IcLARIT(70) 0.00 2 2 BOX X 70 -2 [TRD-5512221
1500 mg [p]
ICLINGPO
10 CLINDAMYCIN (GPO) cap 300 mg 58.00 15 15|  BOX X100 (8550475, 24/09/2557, 43 [TRD-5512221
100)
ICLOMI25
11 CLOMIPRAMINE (INARYL) tab 25 mg|  10.00 1 1| BOX X500 0K57201, 29/02/2559, 9 [TRD-5512221
500)
1CLOX5000
12 ICLOXACILLIN cap 500 mg 34.00 2 2| BOX X200 [BE1S, 25/05/2558, 32 [TRD-5512221
200)
ICLOZA25
13 (CLOZAPINE (CLOPAZE) tab 25 mg 0.00 1 1| BOX X 500 -1|TRD-5512221
500)
ICLOZA100
14 (CLOZAPINE(CLOPAZE) tab100 mg 1.00 1 1| BOX X500 OK70114, 11/07/2559, 0 [TRD-5512221
500)
(CO-AMOKSIKLAV(CAVUMOX) tab 1
15 [icavuas) 311.00 108 108 BOX X 15 [1014770-1, 17/07/2557, 203 [TRD-5512221
lom
(CO-AMOKSIKLAV(CURAM) tab 375
16 |icUrQ0) 15.00 5 5| BOX X20 [cCTs8s, 30/11/2557, 10 |TRD-5512221
mg tab
(CO-AMOKSIKLAV(CURAM) tab 375
17 [icurco) 15.00 5 5| BOX X20 [cC7585, 30/11/2557, 10 [TRD-5512221
img tab
18 [ICOTRI(500) [CO-TRIMOXAZOLE tab 80/400 mg 40.00 4 4| BOX X500 P0369, 23/04/2557, 36 [TRD-5512221
19 [icoDI(100)  [CODIGESIC tab 108.00 3 3| BOX X100 [1410147, 25/10/2557, 105 |TRD-5512221
20 [ICODI(100)  [CODIGESIC tab 108.00 3 3| BOX X100 [1410147, 25/10/2557, 105 |TRD-5512221
HIYITIR 0.00
y Yo o o a o
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