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Design and simulation of radio frequency identification-enabled hybrid

Push /Pull strategy for multi-echelon inventory of supply chain
LI Guo-jia!, WANG Ding-wei

(College of Information Science and Engineering, Northeastern University, Shenyang Liaoning 110819, China)

Abstract: Radio frequency identification (RFID)-enabled electronic visual system can view, from the remote terminal,
the real-time inventory status of all enterprises in the supply chain. This technology facilitates the control for the wide-area
distributed multi-echelon inventory of supply chain by using RFID-enabled Pull strategy. Push and RFID-enabled Pull
strategies are adopted in different stages. Thus, a number of different RFID-enabled hybrid Push /Pull control strategies
are designed according to the structural character and the function of the enterprises in each stage. To compare and test the
performance of these hybrid strategies, we build an evaluation-indication system which includes the total inventory cost, the
total shortage loss, the total operating cost and the inventory turnover rate. Because of the dynamic and stochastic nature of
the supply chain system, it is difficult to build the mathematical model and solve it precisely, so the simulation model based
on the principle of discrete event system simulation is designed and built. Many different structural multi-echelon inventory
systems of supply chain distribution network controlled by thus designed hybrid strategies are simulated. Simulation results
show it is desirable or even optimal when the manufactures are controlled by Push strategy, and the distributors and retailers
are controlled by RFID-enabled Pull strategy.
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Fig. 1 Schematic diagram for the four kinds of multi-echelon

inventory system of supply chain distribution network
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Table 1 Parameters of the four systems

S Eit) 1 2 3 4 5 6 7 8 9 10
a 02 03 05 06 08 — — — — _
o b 02 03 07 05 06 08 — — — _—
HUBLEAEFA c 02 03 05 06 07 04 06 — — —
d 02 03 07 05 06 08 07 04 06 05
a -  — 3 s - — — — =
b - - — 3 6 4 — — _— _
VAL g

FARTERIE R . B B 0 3 6 4 -
i - - 3 6 4 s
a  —  — 30 40 s — — — — =
b —  —  — 30 40 50 — — — _

SRR T 5
[ BIA BRI AT S HL . - - 30 w0 s
i  —  — 30 40 50 60
. 10 — - - - — — — —
‘ . b o110 — —  —

HlE R B K HA =6

¢ 110 — - -
a 180 - —
a 180 150 45 55 6 — — — _—
b 180 100 80 45 65 60 — — —

Pull 1w | A5 ¥
Il g A SRR A c 180 180 9 90 50 60 70 — — —
d 260 130 130 9 90 90 55 65 75 85
a 1 2 3 3 3 - — — — =
. v b 1 2 I T T

Push ZRHE - ANV AT 57 / A=K EL

c | 2 > 2 3 33—
d 1 2 2 2 2 2 3 3 3 3

3) I A R 1005 5B 000 1] LU H, il
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W3¢ LA A7 2 A2 SIS T A A AR A1E PR Pul 1 SRS BE 58
TR B A IR Sk 1 32 T PR A .
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Y0, 1] Py PR R B 12 e 0 AT AR O T v, R 2
TR, & R & S H B H LA, Flins K
ERE e EA BUE, Bk — e AR, BEinEs
FEREA TR A AR R S Bk, X —2%
E T X6 5B By Pull FTPush S Mg T 454k SRS S 40k
ATHET B AIA I B R R



#1031 Z=[E R AE: HER 2 1 2 AFAE ST T F IR Push / PullVE-A SRS VT 5 A B 1307
A2 a, S EMAEZ TR THARITEE
Table 2 Variables for the two kinds of systems a, b controlled by each strategy
a b
MRy, | =N —V —,
REORRR g RS g e RS
Wi E HEH S
PEAE A 545424 569.92 10.45% 8547.18 359.14 4.20%
000 BRETHR R 9484.11  2582.033 27.22% 1090592  634.31 5.82%
RIBITHIAS 1493835  2865.30 19.18% 19453.10  874.22 4.49%
P R 2R 1.84 0.41 22.11% 1.10 0.063 5.73%
PEAFRAS 6018.22  1787.94 29.71% 8687.54 376.65 4.34%
001 BrETR 4587.66 921.73 20.09% 10797.71  774.25 7.17%
RIBITHA 1060588 126525 11.93% 1948525  968.32 4.97%
PEAF 2R 2.029 0.75 37.19% 1.065 0.062 5.85%
PEAFRA 6091.87 132.38 2.17% 7726.93 174.45 2.26%
010 [TNAEVS 14081.9 693.49 4.92% 1238471  788.60 6.37%
RIBITHA 2017377 657.44 3.26% 20111.64  679.94 3.38%
PR 1.44 0.039 2.73% 1.17 0.025 2.12%
BEAERAS 7242.93 340.94 4.71% 7097.20 343.38 4.84%
o11 BRETRR 9724.75 1516.61 15.60% 1502045  1783.53 11.87%
RIBITHAR  16967.68  1642.96 9.68% 22117.65  2042.64 9.24%
AR 1.35 0.095 7.06% 1.17 0.10 8.66%
PEAERA 2459.62  1112.68 45.24% 1831.86 163.91 8.95%
100 BrETR 615372  1036.40 16.84% 9486.16  633.088 6.67%
RIBITHA  8613.34 1682.65 19.54% 11318.02  548.06 4.84%
AR SRR 5.14 1.96 38.20% 5.31 0.48 9.11%
PEAFRIA 337894  1104.64 32.69% 2421.82  192.079 7.93%
101 BRETRR 571726 776.092 13.57% 914797  505.017 5.52%
RIBITHA  9096.2 889.16 9.78% 11569.79  437.48 3.78%
gt 3.44 0.95 27.44% 3.97 0.32 8.04%
FEfERAS  3430.186 28443 8.29% 3865.53 217.70 5.63%
110 BRETLE 1823792 752.76 4.13% 18617.45  978.0075 5.25%
RIBITRA  21668.11  813.97 3.76% 2248298  913.25 4.06%
AR 2.30 0.20 8.89% 1.98 0.13 6.73%
PEAERA 572295 454016 7.93% 4455.94 396.66 8.90%
" BRIk 13899.56  1495.30 10.76% 19620.78  1184.79 6.04%
RIBITHA 1962251  1671.57 8.52% 24076.72 135276 5.62%
gk 1.54 0.15 9.84% 1.65 0.18 10.68%
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KA B RAFAE — e 2=, HLIRONE A 125 72 JEE )
Z2 (BAREZE) A BORRENLYE, BN W B2 S5 a
X R B AE 22 o7 S 7 23 LU B, iR R T 45
tha®b, c, dfif #, 35 miA b B D>, K& g4
BOFEAARA . REEHUK . BIBAT A | EAF 3
WD, c, dfi, s S T gl axt N HARHE
Z2 5 R 1 23 LU

A U ERILEBIMT, B4R a) REBXTFEAF
7 fh I A ) 3 P BORS B oF BN E A FRFIDBAR
AT AR B NBE ) 4 P 4 2 AP PR At T

BT, BT “REIDAFRERI T BH W] 1
RFIDf# B8 I Pull SRS LA I “IT Bz al)” B “ &
FHsh” ERERIEH “FEWRRA” BARER, IR5
R4 7KFRITER. b) Push k& FIRFIDAE BE I Pull 5
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Table 3 Variables for the two kinds of systems c, d controlled by each strategy

c d

HARE —y —
AEOEERR g e RS g e RERN
Wl E WEE
BEAERAS 12052.56 302.36 2.51% 21739.37 586.00 2.70%
000 BRETIR 10505.14 914.65 8.71% 18852.75 1817.22 9.64%
RIBITHA 225577 981.82 4.35% 40592.12  2213.65 5.45%
A % 0.80 0.030 3.71% 0.64 0.04 5.55%
PEAF A 14200.27 324.014 2.28% 23762.18 377.27 1.59%
001 BREIR 10072.2 867.24 8.61% 18706.06  1400.48 7.49%
RIBITHA 2427247 936.85 3.86% 42468.24 1562.17 3.68%
A LR 0.68 0.022 3.26% 0.58 0.019 3.30%
PEA A 10855.52 368.71 3.40% 18702.15 670.92 3.59%
010 BRETIR 13517.66 1514.85 11.21% 18393.02  2215.046 12.04%
RIETHA  24373.18 1652.75 6.78% 37095.17  2559.43 6.90%
PEAr R % 0.82 0.048 5.85% 0.75 0.044 5.82%
PEAF A 13992.82 751.97 5.37% 23047.51 1271.87 5.52%
011 BREIR 8869.29 1489.61 16.80% 1418247  2282.66 16.09%
RIBTHA  22862.11 1661.49 7.27% 37229.98  2720.99 7.31%
PEAF SR % 0.71 0.045 6.29% 0.65 0.046 7.04%
BERE LA 9796.50 350.21 3.57% 17254.68  1035.71 6.00%
100 BRETIR 9529.47 1094.0044 11.48% 15453.3 3755.68 24.30%
RIBITHA 1932597 1198.82 6.20% 32707.98  45848.50 13.91%
PEfE R 1.00053 0.051 5.13% 0.85 0.095 11.15%
AR 11716.37 519.87 4.44% 18830.29 731.29 3.88%
101 BRETIR R 10343.72 1210.10 11.70% 14808.78  4860.53 32.82%
RIBITHA  22060.088 1326.80 6.01% 33639.065  5305.23 15.77%
PEAE R 0.82 0.045 5.46% 0.78 0.080 10.23%
PEAF A 8791.23 279.68 3.18% 16262.36 652.94 4.02%
110 BREFH R 15549.86 1166.41 7.50% 21096.07  1913.23 9.07%
RIBITHAR  24341.093 1171.54 4.81% 37358.43  2226.76 5.96%
A JR 2 0.96 0.041 4.27% 0.83 0.049 5.92%
PBEAERA 12015.61 771.67 6.47% 20824.16  1696.020 8.14%
i BRETIR 11984.98 1263.45 10.54% 18738.5 1652.84 8.82%
BIBITHA  24000.59 1487.74 6.20% 39562.66  2519.20 6.37%
PSR 2E 0.77 0.056 7.29% 0.67 0.059 8.83%

5 45 M T YE B ¥ (Conclusion and future
work)
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