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A Study on Complementary Usage of System Dynamics

and Theory of Constraints Approaches for Solving a
Dilemma
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Yee, Soung Ryong**

—1 Abstract |

The purpose of this paper is to investigate a possibility of applying multi-
methodological approach for solving a dilemma. The motivation of this attempt is
that the two different approaches, the system dynamics and the theory of constraints,
resemble each other in having mental models for describing the target system and
using graphic tools for representing those mental models. After a brief discussion on
the comparison of the two approaches, a combined method applying to the problem of
dilemma is suggested. For an experimental example, the proposed approach is
applied to the sales and finance conflict on an inventory issue.

The study shows that the suggested approach is able to complement each other’s
drawbacks. Especially constructing a stock-and-flow model and implementing a
computer simulation would be very useful for quantifying the system’s behavior

which is hardly tracked down when applying the theory of constraints alone.

Keywords: 20|22, AlDZZMA =2|LIF, A|AEINLD QIDfX|E, Z4S
(Theory Of Constraints, Thinking Process, Logic Tree, Systems
Thinking, Causal Loop Diagram, Dilemma)
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(02)

03)

(04

(05)

(06)

07)

(08)

(09)

(10)

(11

FE] MSH 0| nHo| 4

“ =1

Units: 7}

T A HlaAe A e
FINAL TIME = 24

Units: Week

ﬂllﬂl

w7] e AE e P ek

The final time for the simulation.

INITIAL TIME = 0

Units: Week

The initial time for the simulation.

SAVEPER = TIME STEP

Units: Week [0,?]

The frequency with which output is stored.

TIME STEP = 0.125

Units: Week [0,?]

The time step for the simulation.

AR = (AR * Fvidrh / TIME STEP * PULSE(Time, TIME STEP)
Units: Y/5

ARWEH = 24 / TIME STEP * PULSE(Time, TIME STEP)

Units: 7§/5

Tl A4 = IF THEN ELSEMMODULO(Time, A|11ZFA}G=7]) = 0, IF THEN
ELSE(Tl &7teF * fojdrl<= RfAg, ol , IF THEN ELSE(X-fA}
w>="Tudr} * <N, BaAbs/ el 0), 0)

Units: 7

Tz = 100000

Units: Q4/71

Jujel = DELAY FIXED(ZATw|d, HE=4QA7E 0)

Units: 9/5+

ol e = 717k A

Units: 7
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13)
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18)

19)

(20)

21)

(22)

(23)

24)

(25)

(26)

27)

ZSTH iZ2S S AILECIO|LHRIAL} H|fo|2 YHES| T H2H

TREAL = INTEG(:=F-3}, 0)
Units: 7}
71 AR = INTEG(F3
Units: 7J]

=P8 = AEALL [ AIRATIRE * (-2

Units: 71/

A -2, 0)

E=FIAE = (LA +RSARAIRY [ A3
Units: Dmnl

2]Al = IF THEN ELSE(MODULO(Time, A|ILFZA}FE7]) =
TIME STEP * PULSE(Time, TIME STEP), 0)

-

Units: 7l/5

B2k = INTEG(Y= -7, 1e+007)

Units:

HEZrQAT= 2

Units:

¥ H%F = DELAY FIXED(ZARZF, BZ2QA7h 0)
Units: 7l/5

BEB) = AFEAT | BARANE * Bl
Units: 71/5

A7 = 200000

Units: /70

ArZ gl = AFEbu)] x AFEZbu) 7}

Units: Y/5

AGEAIL = INTEGUE B d35avl- =53} 100)
Units: 7 [0,?]

ol ol = AFEyu|od

Units: /5

A a2

I
N}
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Units: 7§/5
28) &= Fvj&AA lookup(=F3H4 =
Units: Dmnl
29) &2 Alookup([(0,0)-(5,1)1,(0,1),(0.0625,1),(0.5,0.95),(0.8,0.9),(1,0.8),
(1.5,0.6),(2,0.4),(3,0.2),4,0.1),(5,0))
Units: Dmnl



