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Up-to-date business environment for manufacturers is very complex and rapidly changing. In other words, companies are facing

a variety of changes, such as diversifying customer requirements, shortening product life cycles, and switching to small quantity

batch production. In this situation, the companies are introducing the concept of JIT (just-in-time) to solve the problem of on-time

production and on-time delivery for survival. Though many companies have introduced ERP (enterprise resource planning) systems

and MRP (material requirement planning) systems, the performance of these systems seems to fall short of expectations. In this

paper, the case study on introducing an APS (advanced planning and scheduling) system based on dispatching rules to a machining

company and on finding a method to establish an efficient production schedule is presented. The case company has trouble

creating an effective production plan and schedule, even though it is equipped with an MRP-based ERP system. The APS system

is applied to CNC (computer numerical control) machines, which are key machines of the case company. The overall progress

of this research is as follows. First, we collect and analyze the master data on individual products and processes of the case

company in order to build a production scheduling model. Second, we perform a pre-allocation simulation based on dispatching

rules in order to calculate the priority of each order. Third, we perform a set of production simulations applying the priority value

in order to evaluate production lead time and tardiness of pre-defined dispatching rules. Finally, we select the optimal dispatching

rule suitable for work situation of the case company. As a result, an improved production schedule leads to an increase in production

and reduced production lead time.
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<Table 1> Classification of Researches on APS System

Attribute Description Reference

DBR(drum-buffer-rope) [10]
Genetic algorithms [9]

Development

Constraint propagation and optimal

search algorithms (21]

SCM (supply chain management) [4]
[1, 2, 19]

Specialized system for SMEs

Factors research for the introduction

of the APS system B3l

Delivery estimation on foundries and

Application .
complex production system

(18]

Scheduling methods in the

MTO(make-to-order) [14]

Tardiness minimization studies on
assembly systems

(5]

Developing APS system according to

industrial characteristics [7. 16, 17]

Analysis Case study on APS system [11]

Analysis of the functional significance

of APS system (6]
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Scheduling & Dispatching Policy

N

Master Data

Resource, Product, Part,
Operation, Qualification, BOP, Step

Input Data Output Data

+ Loading schedule
+ WIP + Forecast of throughput
+ Reserved task

- Time section

+ Forecast of WIP profile
+ Forecast of workload

<Figure 1> Information Processing Framework[19]
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Dispatching rules

1)AS-IS : sorted by min $7_d;

2)SPT : sorted by minXy =i pis®

3)LPT : sorted by max 53, pi¥®

4)LBPT : sorted by maxX3;=4 by

5)EDD(SPT) : sorted by min ¥, dy, , min T3 ;—; pii®
6)EDD(LPT): sorted by min ¥jy d;, , max X3 =, piy®

7)EDD(LBPT) : sorted by min¥i-ydy . max Tj=1 by;

Find schedule showing
shortest lead-time schedule

Find schedule showing
shortest tardiness schedule

v
: Sende ma"ager:

<Figure 2> Production Scheduling Procedure
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<Table 2> Time-Based Master Data of CNC Operation

pogis | S | Pcel S B
(sp | (m) | (op (rd | time(by)
support-bar(22) 86 24 22 36 19,094
support-bar(24) 82 16 24 35 13,522
support-bar(25) 80 10 25 35 8,830
support-bar(26) 83 11 26 35 10,093
support-bar(27) 80 19 27 35 18,035
support-bar(28) 87 21 28 35 20,667
support-bar(29) 84 13 29 35 13,279
support-bar(30) 82 9 30 35 9,532
support-bar(32) 83 11 32 35 12,403
support tube(24) 87 14 24 34 11,511
return tube 86 24 24 34 19,670
return pipe 79 14 28 34 13,407
check v/v tube 85 74 26 36 69,349
shaft kdf 85 27 34 37 34,051
shaft mix(33) 86 27 34 37 34,052
shaft KGF 82 30 20 39 23,482
nozzle/supply jet 83 287 36 39 403,031
nozzle/bypass value | 86 287 24 39 268,718
joint housing(41) 85 90 41 33 121,855
bushing 85 100 22 34 74,885
shaft kgf30 88 112 19 49 104,360
shaft 2Stage 89 30 34 39 39,869
hinge retainer wiper | 82 153 8 45 55,162
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<Table 3> Priority Values from Pre-Allocation Simulation

Order Products SPT|LPT | LBPT (Eg% (EB% (LEBDPI?I')
Ordl | support-bar(22) 6 18 19 2 22 8
Ord2 | support-bar(24) 10 | 14 15 5 19 7
Ord3 | support-bar(25) 5 19 14 12 12 13
Ord4 | support-bar(26) 8 16 12 4 20 6
Ord5 | support-bar(27) 16 | 8 11 8 16 5
Ord6 | support-bar(28) 7 |17 9 3 21 4
Ord7 |  support-bar(29) 11 ] 13 8 6 18 3
Ord8 | support-bar(30) 4 |20 7 1 23 2
Ord9 | support-bar(32) 13111 6 7 17 1
Ordl0| support tube(24) | 21 | 3 16 18 6 14
Ord11 return tube 1|23 17 9 15 15
Ord12 return pipe 1717 10 15 9 11
Ord13| check v/v tube 2 |22 13 10 14 12
Ord14 shaft kdf 14 | 10 3 23 1 19
Ordl5|  shaft mix(33) 23 11 4 22 2 20
Ordl16 shaft KGF 9 [ 15| 21 19 5 22
Ord17| nozzle/supply jet | 19 | 5 2 16 8 10
Ord18 |nozzle/bypass value| 12 | 12 18 13 11 16
Ord19| joint housing(41) | 15 | 9 1 14 10 9
Ord20 bushing 20 | 4 20 17 7 17
Ord21 shaft kgf30 2| 2 22 21 3 23
Ord22 shaft 2Stage 181 6 5 20 4 21
Ord23 |hinge retainer wiper| 3 | 21 23 11 13 18
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<Figure 3> Task-Based Gantt Chart

F

<Table 4> Tardiness Level of Individual Orders(hours) A A ARl FE AfE A AR o= AP
e A WiEoz FAE
Order | AS-IS| SPT | LPT | LBPT (g'g% (EE% (LEE?PDT) |
<Table 5> Experimental Results(hour)

Ordl | -551| -551| -1.73| -551| -551| -140| -1.73

Ord2 -5.18| -2.90| -2.40| -2.57| -3.23] -2.07] -1.90 Rule Mean production Mean

Ord3 | -24.77| -2427| -21.18| -2427| -24.61| -21.18| -24.44 lead time tardiness
Ordd | -340| -323| -207| -290| -501| -173| -223 AS-IS rule 78.99 -14.57

ord5s | -290| -1.73| -5.18| -140| -207| -3.07| -257 SPT 75.80 -15.51

Ord6 | -273| -535| -1.90| -535| -535| -157| -3.07 LPT 73.13 -14.93

Ord7 | -240| -2.57| -2.73| -223| -290| -240| -3.23 LBPT 78.34 -14.61

Ord8 | -44.12| -44.15| -44.07| -44.15| -4421| -44.12| -44.15 EDD(SPT) 73.01 -14.77

ord9 | -207| -223| -3.07| -190| -257| -273| -535 EDD(LPT) 77.64 -14.13
Ord10 | -22.06| -22.06| -22.06| -22.06| -22.06| -22.06| -24.63 EDD(LBPT) 72.25 -15.57

Ordll | -23.69| -23.69| -21.85| -23.69| -23.69| -21.85| -23.69

Ordl2 | -2127| -20.55| -20.68| -20.55| -21.05| -20.68| -20.44 10.00 py
Ordl3 | -2536| -2536| -20.41| -2536| -25.36| -20.41| -23.72 8.00 742 757 —
Ordl4 | -10.07| -28.53| -28.53| -9.90| -10.07| -10.07| -28.53 600, 645

Ordl5 | 4143| 41.60| 41.60| 41.77| 41.43| 41.77| 41.60 10

ordi6 | -21.16] -2826| -23.75| -2826| 2071| 27.72| -2826] YT a7

ord17 | 2105| 2044] 2079] 2044] 2094] 2079] 2207| 2001 I o 1.37—L71

OrdI8 | -20.94| -20.66| -20.57| -20.66| -21.16| -20.57| -20.77 0.00 ; e [ . :

Ordl9 | -21.55| -2335| -21.52| -23.35| -23.72| -21.52| -20.38 200 I

Ord20 | -20.82| -20.32| -2091| -2032| -20.82| -20.91| -20.66 oo S0

Ord21 | -23.77| -20.88| -28.05| -20.88| -23.77| -28.05| -25.98 SPT LPT LBPT ~ EDD(SPT) EDD(LPT) EDD(LBPT)
ord22 3092| 3146| -31.08] -3129] 31121 3142 -31.46 Lead time reduction ratio(%) ™ Tardiness reduction ratio(%)
Ord23 | -20.71| -20.77| -20.46| -20.77| -2127| -20.46| -20.55 <Figure 4> Reduction Ratio

Sum | -335.01-356.67 | -343.39 | -336.03 | -339.75 | -325.01 | -358.19

Mean | -14.57| -1551| -14.93] -1461] -1477) -14.13| -1557) 4.3 7|Ci& T}
424 Y293 & AA = ATE FEl AT P AEe AR wd
Algdold Ays uigoz Aldg7|d 7o A<l ¥ EDD(LBPT)ES A48 7% 7t FEHE A% =
gasfd &5 MY gty <Table 5>v t2dd SH2 Qo] hag wet AR At 244 Aeldo] &
Bt Az ek Ft J7IAAALE 2+

= A 7 Ao v AAE FEE A 7&% it
o1, <Figure 4> A3 oA ARE 7|Fo= A AHeFe d3 2y 739 947
=3 g2y 259 Axd=ee] gaed 971449 1, EDD(LBPT)ES A 83819S 4 $de 260.617H°1“Jr.
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