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Heuristic dispatching rule to optimize TDD and IDD performance
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Abstract

Due date and cycle time are two major criterion in the aspect of production
scheduling for factories. By the dispatching rules, the two criterion can be effectively
controlled and performed well. For example, The SPT and EDD dispatching rules can
perform well in terms of mean flow time and maximizing tardiness individually.
However, the TOC (theory of constraint) thinks that they are not good indicators for
factory as a whole. Such as, the impact of delaying to delivery depends on the value
of order. Moreover, for preventing the order from being tardiness, the policy of early
releasing raw material in advance will cause higher WIP level and increase flow time
of throughput. Therefore, TOC addresses the concepts of TDD (Throughput
dollar-day) and IDD (Inventory dollar-day). However no one has studied dispatching
rules based on TDD and IDD performance indicators. Therefore the paper develops
the heuristic algorithm (TDD/IDD dispatching rule) to maximize TDD and IDD
performance. The results demonstrate that the TDD/IDD dispatching rule is feasible
and outperforms than other dispatching rules.

Key Words TOC TDD IDD



[11[2][3] ?
$100,000

$100
[4]
TDD (Throughput dollar day) TDD
TDD
TDD
TDD TDD
$100,000 $100
TOC
IDD (Inventory Dollar Days) IDD
( )
TDD
IDD IDD
IDD [4]
TDD IDD TDD IDD
TDD/IDD
(1) ( SPT EDD



[5] TDD IDD

TDD IDD ? TDD IDD
?
(2) TDD IDD
? ?
TDD IDD ?
3)
TDD+IDD
(D
(2) (TDD/IDD)
(Flow time/Max tardiness)

(TDD/IDD)

)

SPT EDD WSPT SLACK ATC Total profit
100
TDD IDD 6
TDD/IDD 6~1 ( ) 100
TDD
ATC SLACK WSPT IDD
WSPT SPT ATC 1



TDD/IDD

SPT EDD WSPT SLACK ATC T profit
TDD 263 296 187 411 554 389
( (12 )|( 24 10 )¢ 30 )| 62 )| ( 25 )
I DD 412 301 574 313 218 282
( ( 25 )|( 18 100 ) | 19 )y ¢ 8 )y|( 15 )
800
600
400 O TDD
M IDD
" |_I |—I |_'
0
WSPT SLACK ATC T profit
TDD/IDD
TDD ATC
SLACK T-profit EDD SPT WSPT IDD
WSPT SPT SLACK EDD T-profit ATC
TDD/IDD
> TDD ¥ IDD Zwne== TDD+Z IDD (1) 2) (3)
K K K K n
YTDD, =Y ST, = 34§ xMax(0,C, ~d,)} = Max0,§ x[> P, +Zld ~dy
= k = i? n k = n =1 1)
:ZMaX{O,S x[zldij - (d; _ZRJ)]}:ZMaX{OaS x[zldij -3
= e [E] i=1 [E
k k k k n n
ZIDDi :(ZMiFi]:ZMi x(C _A):ZMi x(zpij +Z|dij -A)
i=1 i= i=1 i=1 =1 =1
(2)

= DM X(XP, 2010, = A)) = XM, X 2 (R, +1d,)




Z e ZMaX{OaS.X[Zld -SL]}+Z[|V| XZ(P +1d;)] 3)

() @) Si Mi Py SL;
Idij
2 TDD 2 IDD
TDD IDD TDD IDD
[6][7]
( XTDDy) NP-hard
ATC
[81[9] (
XIDD; ) WSPT [10][11]
XTDD+XIDD
ATC  WSPT
XTDD+XIDD
Log (di ZPy) (SL)
XTDD;
M; /ZPj;
2IDD;
LOg (dl ZPij) XTDD; Mi/ZPij
XIDD; 4) (primary index)
2TDD;+XIDD;
M, n
[(— > ]/[Log(di—zj:ﬁj)] ..................................................................... 4)
Zj:l ij
(4) Zvalue( ZTDDH‘ZIDDO
?
( ) (
)



Zvalue

[12][13][14]
(profit velocity) Zyalue (CCR)
(Si Mi)/Piccr
4) ©)) P.I: (Priority Index)
TDD/IDD

P.I.(i) P.I.(i)
TH. M. n

Pl == (=) /llogd, =>""_R)]
Pecr Y _P .
ICCR j=t i (5)
-M. M, n

= O ) g -3 R))
iCCR ijl Rj
100%
(shifting)
(CCR)
P.I.(i) P.L (@)
XTDD; YIDD;
XTDD; XIDD;
Zvalue



(total profit)

TDD IDD TDD IDD

( Throughput
per unit CCR time)

TDD/IDD

Tsai, C.H., Chang, GT. and Li, R.K., (1997) Integrating order release control with
due-date assignment rules. Int J Prod Res., 35(12), 3379-3392.

Tseng, T.Y., Ho, T.F. and Li, R.K., (1999) Mixing macro and micro flow time
estimation model: wafer fab example. Int J Prod Res., 37(11), 2447-2461.

Chung, S.H. and Huang, H.W., (1999) The block-based cycle time estimation
algorithm for wafer fabrication factories. International Journal of Industrial

Engineering, 6(4), 307-316.

Goldratt, E.M., (2000) Essays On The Theory Of Constraints. North River Press, Great

Barrington.
Sule, D. R., (1997) Industrial Scheduling. PWS publishing Company, Boston.

Kutanoglu, E. and Sabuncuoglu, I., (1997) An analysis of heuristics in a dynamic job

shops with weighted tardiness objectives. Int J Prod Res, 37(1), 165-187.

Lin, A.H., (2000) Scheduling Open Shops to Minimize total Weighted Tardiness.
Dissertation, Department of Industrial Engineering and Management, Chaoyang

University of Technology.



10.

I1.

12.

13.

14.

Pinedo, M., (2002) Scheduling Theory, Algorithm, and System, 2" edn. Prentice Hall,
New Jersey.
Potts, C.N. and Van Wassenhove, L.N., (1991) Single machine tardiness sequencing

heuristics. IIE Transactions, 23(4), 346-354.

Bedworth, D.D. and Bailey, J.E., (1987) Integrated Production Control Systems.
Management, Analysis, Design. 2" edn. John Wiley and Sons, New York.

Rajendran, C. and Ziegler, H., (1997) An efficient heuristic for scheduling in a flow
shop to minimize total weighted flow time of jobs. Eur J Oper Res., 103(1), 129-138.

Holsenback, LE., Russell, R.M., Markland, R.E. and Philipoom, P.R., (1999) An
improved heuristic for the single-machine, weighted tardiness problem. Omega-Int. J.

Mgmt. Sci., 27(4), 485-495.

Rajendran, C. and Ziegler, H., (1999) Heuristics for scheduling in flow shops and
flowline-based manufacturing cells to minimize the sum of weighted flow time and

weighted tardiness of jobs. Comput Ind Eng., 37(4), 671-690.

Volgenant, A. and Teerhuis, E., (1999) Improved heuristics for the n-job
single-machine weighted tardiness problem. Comput. Ops. Res., 26(1), 35-44.



