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Application of Systems Dynamics in the Optimization of Ordering Policy
in a Distribution Center of Supermarket

LI Xu, CHEN Yusheng, LIU Zhengzheng

School of Management, Fudan University, Shanghai 200433, China

Abstract: Systems dynamics provides theories and approaches to explore complex systems. However, the optimization in a systems
dynamics model still follows the "try—and—error" method, which does not work satisfactorily. According to the principles of systems
dynamics, the paper proposes a general formulation for the policy optimization problem in a systems dynamics model by
introducing a control policy function. Combining with genetic algorithms, , the order policy optimization in a distribution and
super—market system is addressed. This paper aims to develop basic principles of systems dynamics and discuss the control and
policy optimization for social economic systems.

Key Words: systems dynamics; policy optimization; logistics operation; genetic algorithm

CLC Number: N941.3 Document Code: A Article ID: 1000-7857(2007)12-0068-05
1 ’ ‘
1 '1 ’ o} N N

: (System Dynamics, SD)

s ’ ’ N N

: 2007-03-26
, 220 . . N ;

E-mail: xuli@fudan.edu.en



J‘CMK

2007 25 12 ( 234 )

1.2

1.2.1

’

’ ’

SDINV (Supermarket Desired Inventory) ,

1

(Just In Time, JIT)
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Fig. 1 Basic SD construction of supermarket
inventory and distribution
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SO=SCINV+DEMAND=(CINV-12)/T2+DEMAND

Table 1 Definitions of variables in Figure 1

DELAY ()
FIXED
LT ()
0 ()
n ¢
R1
e ( ; )
R3
S0
R4
DS «C 7))
TEST
DEMAND /7))

CTAS ¢ )

CAVW/CTAS )
TAS

TAVW/TAS «/

T1 ()
2 ¢ )
CINV )
SCINV )
WINV ()
WDINV (
WINVR (1)
DAILY PROFIT
TOTAL PROFIT
8 C /7 1)

M (%)
R (%! )
PO
P1
cp

DEMAND=TEST+DS, DS=60,
SO .
DEMAND ,
DS TEST .

TEST=RANDOM NORMAL(10, 30, 15, 5, 5)
RANDOM NORMAL 8
SCINV
) I=1,
YCINV=20

’

, TAS,
TA VWZ(R3t_1+R3,_2+" ‘+R3t_TA5)/TAS
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WINVR=WINVIT1=(WDINV-11)/T1 3) o
. (TAS) ;
R1=TAVW/TAS+WINVR , s
( 4)
2 R1= 0, 0, 7, TL)X(TXTAVWITAS+WINVR)
bl o 4) o
1 ) o ’ b b
R4 12 o Vensim
R4=min(I2+R3, DEMAND) R1= 0, 0, 7, TL)X(TXTAVWITAS+WINVR)
2) o ) ’ TL o
, CAVW, 5) o
Vensim s 5 2 >
,CAVW/CTAS R3=min (1, SO)
, . 150
SO=CAVW/CTAS+SCINV 200 6.0% 30% ,
5 1 /< ) o
cAVW % ) 400
DEMAND DELAYF;};E%?EMAND, TA S:S , Tl :7 i
\_/' { LT=3 . 365 (1 ) TOTAL PROFIT=
s 1230790 , T1=7,
) TAS (WDINV)
Fig. 2 Flow chart of moving average forecast for o Emital USSR ’
supermarket sales 2 ©

2 T1=7 ,TAS WDINV (TOTAL PROFIT) ( ;)

Table 2 Different TOTAL PROFIT corresponding to different TAS and WDINY (unit: RMB yuan)

WDINV, TAS 250 275 300 325 350 400 450
3 1239 450 1246 170 1253 990 1253 430 1246 550 1229 020 1211 320
4 1245 100 1253 270 1257 970 1255 790 1 247 660 1 229 960 1212 260
5 1237 170 1253 190 1 259 290 1256 790 1248 490 1230 790 1213 090
6 1237 830 1 253 040 1 260 990 1 257 660 1249 280 1231 580 1213 880
7 1234 090 1251 420 1261 100 1 257 640 1249 450 1231 750 1214 050
, TAS  WDINV , 0
, TAS WD- , ¢ 7 o
INV ,
TAS  WDINV . o 3
7, , WDINV |
) o 2 TAS,
TAS  WDINV S SD
) ° : 5 SD
3 4 : °
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. TAS  WDINV
, 4
= Holland 1975
SD ,
. SD , , ,
) ’ |3]o ’ 5
[2]o « ” ,
; 8 , (
. ) ,
TAS ~ WDINV . , . I
, EN
o , n=64,
o m=150,
15 : : (P)e=
max Z=- 21 [R4P1—(MR(DF\(t)+--+DFy(1)) 0.80 R
+I1(H)PO+S(I1(1)+12))] .
s.t. DF\(t)=R1(t-1) o )
DFy(t)=DF1(1-1) (Pm)
DF((t)=DF,(i-1) ol Pm=
R2(t)=DF\{i-1) 0.01, 30%
11()=11(t-1)+R2(1)-R3(t)) 1% Pm=0.005,
R2(H)=12(t=1)+(R3(t)-R4(t)) =7, WDINV [0, 500], TAS<2
(M(DF1(t)+DF2(t)+---+DFT(t))+(1-M)I1()) PO< CP, Y ¢ : , TAS [3, 7]o
I()=0, 21t)=0, Y1
5
, 5 D
° DFi1) ,M,P0,P1,R Vensim
(DELAY FIXED) T ( ) , CP=150 000,
: DELEY FIXED {{in}, {dtime}, {init}} TAS=T, WDINV=305, Vensim
dtime=3,  DF\(z) 1 ,DF(1) 2 , TOTAL PROFIT=1 261 440
1 , 3 1
2 , 30 650
o R2(t) , 2)
, S,
i , 1) WDINV ~ DAILY PROFIT,
cp)., o S=2
. ,CP 5 ,  TAS=7,WDINV=295
) .SD TOTAL PROFIT=1 148 960 S 3,
, TOTAL PROFIT 1 038 480 TAS=7,
TAS  WDINV S0 _ WDINV=288,
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