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Abstract

The primary objective of Supply Chain Management (SCM) is to optimize the
cash, material and information flow for satisfying customer demands through
coordinating the relationship between Supply Chain components such as suppliers,
manufacturers, and inventories, etc. By Supply Chain Planning (SCP), operation
tasks or goals, should be done in specific due date, are ordered to each SC
component for achieving such objective. However, the achievement for operation
tasks or goals is affected by uncertainties in SC. In general, reliability theory is
explained as the probability that a product or system will perform its specified
function under prescribed conditions without failure for a specified period of time.
Therefore, the reliability of SC can be defined as the probability that SC will
satisfy customer demands until the specific due date. In this paper, a basic
framework to evaluate reliability is respectively proposed as supply chain
components, and then a overall framework to estimate the reliability for SC is also
proposed.
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2. Decision Variables and Uncertain factors for SC

2.1 SC structure
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Supplier i Manufacturer j Inventory k Retailer 1
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Z SC& Supplier i (i=1,.,m), Manufacturer j (j=1,..,n), Inventory k (k=1,..,0), 28 3,
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2.2 Decision variables for SC
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2.3 Uncertain factors in SC
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3.Reliability in SC

3.1 Definitfon of Reliability for SC
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General System Supply Chain System
Required level or function Ordered volume customer required
Period Due-date customer hoped
Performance Capability to satisfy customer order

Ao AHAdS nHIGHE, A SCe :A FE dF dr] £+ HAEE Supply
Chain Reliability(SCR)&}x2 & & 29 3.2].

Function ) o
4 Capability to satisfy customer order Supply Chain Reliability

Customer required

+ Due date

71Y3.2 SC Systemol A &) A #A 743

3.2 Comparison of SCR and Order fulfillment
SCe A%& Hrste A= F HIFFHA H=ZA FE FFE(Order fulfillment) ©l
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3.3 Estimation reliability in SC Component
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3.3.1 Estimation reliability in supplier
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3.3.2 Estimation reliability in Manufacturer
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3.3.3 Estimation reliability in Inventory

Inventory®] AL @A) AnRAL nAsE A5, 2ol Uske AFS F
Fe o9 By Azke AFI) FFY F e AEE g oI FAHA R
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g dugtn & F£ Yk 2%7) Wi, Axn 2F F g nA gl A7A
aMe] Fa5 yxet 3, ool HE FE BE FFE f (xy) T L, 999 1A
o F2L o, 283, o] nAY FeRT $AEHE FE FEE b AL AL W,
Inventory®] A1ZAL& 200 o3 A& & AUt

R()=P(S—d—x=0)=P(S—d—o0—x=20)= P(rS—x20):#S=S—d—o
= P(#S=x) = P(x<7S)

where, P(x<#S) = forsfx(xo)dxo (3

Az 209 gue dode) Wl A AAAe a4 F FE 5 R, W] G4
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3.4 Estimation reliability in SC
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3.4 Estimation reliability in SC

SCHA ] 3t AFHAL SC component Z+zte] A Ao o|&sln, EF 58 u
2 ANz A7 A% 287 W&, SC componentEo] i3 $rde EF 5
29 ggo g 23 5E Backward Scheduling WH o2 AASE Aol ntaz (S
% % g

Supplier R(s) Manufacturer R(m) Inventory RG) Retailer
time ] [ [ >
Due s e » Duem P Dueli ] » Duer
Due_r is given by customer
Due_i=Due_r- elapsed time for retailer at inventory
Due_m=Due_i- elapsed time for inventory at manufacturer
Due_s=Due_m- elapsed time for manufacturer at supplier
R(s).R(m).R{i) are respectivelv reliabilitv for Supplier. Manufacturer. and Retailer
3% 34 SC WE-9 345 7149 #A

olgigt AFE AYsh BHY, 1Y BV 4+FE YA E 4 SC componentEo] A7t
MY 2 58 92 7158 A3dez F33or & ¢ 4 g =3, 2 SC component
29 ZE 9 /% $9 AAE EPHOE oFoAE AL ¢ £ Uk 17 YE
of, E& mZo i3t SCe AFHAL Z+ SC componento] 3k A Ao] th3t F o
HeZ A& 4 glov, o3t AAE FH0LE BEE F Ut

R(SC) = R(s) x R(m) X R(4) (4)

409} g nAtel WH, W] 14 FRe| 4IHoE BEHY) ARAE
2E SC componentEol SCPel l#} Fold 7|5 2 BEE 343 FYHolof 2
Ju@tn ¥ & gtk

4 .Conclusion
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