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A Review of Current Status and Analysis in Supply Chain Modeling
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Supply chain management(SCM) has been recognized as a major strategy in today's market place. A growing
number of researchers have begun to realize the strategic importance of model construction, planning,
controlling and operation for SCM. Also various researches of supply chain model building are going on. In this
paper, we synthesis key elements of supply chain model such as performance factors, decision variables and
constraints. We have reviewed past and present supply chain models and then analyzed those in view of

environment factors, operations, solution approaches.
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Figure 1. The Supply chain process(Min and Zhou, 2002).
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Table 1. The performance criteria of supply chain
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. - Production time . * Quick delivery
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Decision element Inventory decision

Transportation decision

Location decision

- Inventory control policy

+ Coordination of production
and distribution

+ Consolidation point

Strategic/tactical/ - Raw material control

operational element | - Order point

- Safety stock

+ Inventory control method

+ Order quantity and others

- Transportation network
structuring

- The third party logistics
providers

- Extent of outsourcing

+ Vehicle routing/scheduling

- Transportation resource

* Depot location

* No. of vehicle

* Vehicle type and others

- Facility location

+ Facility lay-out

+ Equipment selection/allocation
+ Workforce scheduling

- Service region

+ Facility size and others

Element of * No. of stage
Min and Zhou * Volume
(2002) + Inventory level

* Network structuring
- Service sequence
+ Extent of outsourcing

- Location - Allocation

* No. of facility and equipment

- Workforce size
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: transportation cost : CTy,, transportation cost : CT),.
production n >
> warehouse > customer

line

production cost : CP;,

setup cost : CCs

Figure 3. Cost structure of single period model(Clarrise and Finke, 2001).
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Table 4. The classification of the existing papers dealing with supply chain

Author 1 2l Bl 4] (5] (6] 7 8] Ol [10]

Year 2002 2001 2001 2001 1999 1999 2002 2003 2002 2000
Cost structure
production cost O O O

O
setup cost O O
inventory holding cost O @]

O
O

@)
@)
O
O

inventory shortage cost O

@)
@)

warehouse operating cost

ordering cost

(OR®)
@)
O
O

@)

transportation cost

(OR®)

facility setup cost

Constraint

@)
@)
O

balance

production capacity

o O OO O
o O OO0

(OR®)

holding capacity
transportation capacity
No. of vehicle/vehicle capacity

(OROX®)

demand satisfaction

O

O

@)
(OROX®)

@)

O

O

time

Oo0O0 OO O

generation of production/ordering cost

(ON@)

No. of factory, warehouse
supply capacity of raw material
raw material demand

(OCRONOR®)

@)

1:1 allocation/permitting one visit
Decision variable
Float variable
transportation quantity O O @]
inventory O @]

backorder

@)
(OR®)
O

O
@)
O

production quantity O O
Integer variable
order or not O

facility setup or not

(OR®)

1:1 allocation

(OR®)
@)

vehicle/customer allocation

production sequence O O

transport or not(fixed cost) O

produce or not(fixed cost) O O
Classification of environment factor

No. of product

@)
O
O
@)

single product O
multiple product O O O O @)
No. of stage

@)
@)
O
@)

single stage
multiple stage O O @]
No. of period

@)
O
O

O
O
O
@)

single period O
multiple period O @]
Classification of operational type
production-distribution O O
inventory-distribution O

@)
O
O

@)
@)
@)
O
O
@)

location-allocation-routing O O
Solution approach
Exact algorithm
solving MIP (by commercial tools) O O

Heuristic

@)
O

relaxation

metaheuristics O O O O
decomposition O O

[1] Lee and Lee(2002); [2],[3] Clarisse D.F. and Finke.G.(2001); [4] Jayaraman, V. and Pirkul.H.(2001); [5] Kim, J. and Kim, Y.(1999); [6] Barbarosoglu G. and Ozgur, D.(1999); [7] Yokoyama,
M.(2002); [8] Jayaraman, V. and Ross, A.(2003); [9] Syarif, A., Yun, Y.. and Gen, M(2002); [10] Ross. A.D.(2000).
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Table 5. The solution approach of the existing papers dealing with supply chain

Production-distribution
model

Inventory-distribution model

Location-allocation
-routing model

Branch and bound

- Desaulniers ef al.

(1998)
Dynamic/non-linear
Exact programming
algorithm Mixed integer - Clarisse and Finke
programming (1999)
etc. - Diks and Kok(1998)
. + Ross(2000)
Metaheuristic - Vergara et al.(2002) . E::m:l e; (‘;l(')g;))%) - Jayaraman and Ross (2003)
eran - Syarif et al.(2002)
- Jayaraman and Pirkul
Relaxation (2001) - Vidal and Goetschalckx - Hong et al.(2003)
- Barbarosoglu and Ozgur (2001) - Lee et al.(2004)
o (1999)
Heuristic
- Lee and Lee(2002)
Decomposition + Queral.(1999)
- Kim and Kim(1999)
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- Simpson and Erenguc
(1998)

- Simpson and Erenguc
(2001)
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