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Abstract 
 

 

Due date performance ³DDP´is an important index of performance to the company. If 

the company has high DDP, then it will have competitive advantage. On the contrary, it will 

lose the chance of sale and the reputation. Therefore, there were many academic researches 

and practical methods to improve poor DDP. But poor DDP still exists. In order to improve 

DDP, some companies focused on reducing variation, others focused on production 

management. What is the major reason blocks us to improve DDP? It is impossible to test in 

reality, but it can be tested in virtual world. So in this paper, an experiment with three 

scenarios is developed to collect data to support which one is correct. There are 7 persons in 

each team. And there are 30 teams from local companies and students who major in industrial 

engineering and management. They participated the experiment.  

    Without variation of this experiment is a disproof in Job Shop environment. If the 

variation is the major cause to poor DDP, then the scenario 1 will has high DDP. The 

experimental results support that the mode of managing production planning and execution is 

the major cause to poor DDP. According to the cause, criteria of good solution to high DDP 

are also identified. 
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YZ ú � + � é ² » ��¼ ý }

ºÅ4ºÅ� Dµ ¶ �{ � �6Å¶ ¥ � UB ½ Å�& e ¾ ¿ T6Å�( )�× �f À

	Á �¹a � · $ O e�@ 	 �! �a � �· $ O e�d½ ��+è a � � ; ¡û ª (

)�J	xt cYZ �µ ¶ � é ² » ��( )*� ù ¹Å4¹Å� Dµ ¶ �Â Ã �6Å

¶ ¥ � UÄ ®Å�®Ð  � » � +è � ; 9¹( )T¹Å. ² Â ÷ � ®�Á d6( )*

+ ° IÃ ���4 

T T J� DÒ Ó DBR9ô¤ © fî µ ¶ Î̄ � µ ¶ Î*¡ µ ¶ ��� µ ¶ � � � f � �

)z ��� 9 �º §- ù t~ Å YZ ¯ �t 9|DBR�» ô` |� xÆ Ç �56Goldratt

� W *Vc, È �� � �� É «© ª � �² Z ¯ 1g h ³Simplified Drum-Buffer-Rope, 

SDBR �́Ê Ë l �	� � n �efg h ó ² �SDBR[ \ ]^ TÝ Þ 6�× ��c
*

¡ µ ¶ �� � DDBR�SDBR� Ë É � �ù È � ��¹{ Ì � �E F �G W *�@ ��

� ��ð ��G � � ºy �× �[ \ ]^ TÍ 

1. Í �G   & ' ��́ " y Þ �fî � Ë 4± � Î � 
 ( )9¹È É 0 Ê Ì Í �®Ð

� Ë ��ä5½ Ê f« «¸ �� � efµ ¶ �� �Y �c, w t« A ê )�0 ª 4

�¹{ efµ ¶ �� �5 ¾ U�Tefy Þ { Qò �ê ¤ efÏ ` �x ¦ §} � ¸

,���� 4�60 ª �Ï Ð : Ð UÍ 

a. � � ½ Ê f± L �efµ ¶ �� 4 

b. À Ñ � �fî �� 
   �� � �G �( )�¹ºÑ� ¹ ¹( )�� Ë Ì Í ��

|� 6( )TÈ É 0 Ê �£ ®m  

c. � � ( )¦ ù ef� m G ��: Ð Ä Û|�£ ®m ² UÒ Ã ]�Ó ÷ À
2
1
ef

µ ¶ �� �ÖU¦ §m 4 

d. � � ( )¿ � �G m ��: Ð Ä Û|�£ ®m ² UÒ Ã ]�Ó � À
2
1
efµ ¶

�� �ÖU¿ � �G m 4 

e. ´ " Ý Þ �ÛÍ 

� x¿ � �G m i Ý Þ � Ã ef¯ G �� G�6��î �± � fî � Ë � 


�G m �)z �� I9fî . / � 9 ��ä� � ½ î � 
 Ô G�ef¯ G

�� 4 

� x¿ � �G m i Ý Þ � Ã ef¯ G �� Ñ ��ºÑ¹®¬ î ó v A W !  
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» Ý Þ �Û4 

T 60 ª Àö ¿ � �G m ?¦ §m �× �T½ Õ  � � % & g h �� � 	�t ' ( ) 

T Ö �100×�à ö T� 
 ��G m Ê �Ø   & ' �6ÃØ î ó � } y Þ T° ± �½ T  

T K D�7 ��� p O e�j 
 Vº Ù �Í * 4 

2. ( )� � % & g h �8 9 " ~ð ÑDBR{ �µ ¶ g h ³BM´	c, Ú � �� � %

& � Ó ���9¹y Þ |} � ½ ��G � � �¹» ô�H ² U� ¹ µ ¶ �· ¸ �µ

º2.2.1,Ñ��¹µ ¶ · ¸ �� ¹ �² Í³efµ ¶ �� Û·�G \ ] �� ´÷e

fµ ¶ �� 4�� 6µ ¶ · ¸ |� �� ( )N T³ ÅÎºÅ�¹Å��+è � �»

�Ü Ý 4   

 

º2.2.1 µ ¶ · ¸ � ¹    

 ( )1 ( )2 ( )3 

efµ ¶ ��  20Ú 20Ú 20Ú 

·�G \ ] ��  15Ú 10Ú 5Ú 

µ ¶ · ¸  ³20-15´÷20ô25× ³20-10´÷20ô50× ³20-5´÷20ô75× 

µ ¶ g h �Å ³ Å ºÅ ¹Å 

� �» �Ü Ý  ° ú h +  f À ÎB ½  ' ( ÎÄ ® 
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� � 	� � 	� � 	� � 	  � � � �� � � �� � � �� � � � � �� �� �� �  

3.1 � �� ��� �� ��� �� ��� �� ��  

    �= > � � �
@~� � �Z �Þ e U Game 1ÎGame 21 Game 3��c
± ®«

³Job Shop´®¬ Uá��z 6®¬ Uc
� � «®¬ �	 �` a + O e46®¬ ef

ñ � f± �Z �Uf± 1Îf ± 2Îf± 31f ± 4�Ùc� f± Z ��c� ®)p ¸ º

Ñ�µ  3.1.1,Ñ4b ÃTº 3.1.1 ß *�f± �/ à Îá §¸�10 Ê £ ®% & Éº

»46± ®«®¬ �0 Ê AÎ0 Ê BÎ0 Ê CÎ0 Ê D�cÊ �Ù� f± Tâ ã0 Ê �

£ ®�� Â UcÚ�ä 6É� ° Iq � | å ��f± j efc
,�É� Ã ®�³Touch 

Time´U 4Ú4�@~� � & ' �ê ¤ É�G �æ �� ³Quoted Lead Time, QLT´	 3

ç Touch Time U 12Ú�áµÍ« A T¡ 3Ú ê V f± 1�()�6()� 
   & ' �

� GmU 3³¡ 3Úê )´+12³& ' , î ê ¤ �� æ � � ´= 15³¡ 15ÚU� 
   &

' � Gm �́è 7 6� � ' é ï ° I ê ¤ 4  

    T� � @~É÷® ¬ T0 Ê B÷�c cT ° ± 1�0 Ê A÷�T° ± 311 4�c

c46Ã �@~UV � ê R y @� � �� � �Æ d �f± 1Îf± 2Îf± 31f± 4

î ú Ù Ú K 
 ef 4 c�K 9 ef 12 c4�= > 6 7 « ¬   ­ � ä ® « ® ¯ 1g h ©

ª �: e¢ 1¤ � �¹ { « ¬   ­ ß 70×�¥ ¦ � 30��Ù �� � 7 �   ­ ë ì ½ Ê

�í î �ï � Í« A Îef" h Î¬ G ÎÐ « � AÎÐ « � BÎÐ « � C1Ð « � D4

6 30�Â e & � � Game 1ÎGame 21 Game 3 � ~4 

     T� � � ~�Ê � �¬ G î ú ¼ � Ù Úy Þ 0 Ê �9 ô � 1T° ± ��x � ~¯

G 36Ú¿ ð � �� ¹ ¹ ef¯ G� � 1()Îy Þ 1ñ ò � � �µº 3.1.2 , Ñ 46¼

� º* ó D ¤ � ¨ 1¹ U �� �i � 4 
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  3.1.1 f± j () 

 

º3.1.1 f± j º »  

f± j  £ ® 0 Ê % &  / à (ô) á §¸ �³ô´ ()�` (c) 

f± 1 A→B→A→D 275 150 4~12 

f± 2 C→D→B→B 375 110 4~12 

f± 3 A→C→B→C 240 90 4~12 

f± 4 A→B→D→B 305 95 4~12 
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º3.1.2 ® ¬ g h J K É� � ¼ � º 
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3.2 ��������� �� �� �� � � �� �� �� �  

    c õ Ç � � � Game 1�@~�¤ � ¨ e � ë � �: " õ �� � Ù / ()�� G

mÎ¦ §m1£ ® % & 4Game 1@~�� �	ö V ~� ` a ½ 	· ¸ � G½ ð �l 5 4

R � Game 1@~× î � Å � ` a ½ 	· ¸ � G½ ð �l 5 �Q R ° I � Å efg h k

	l 5 4 

Game 2�� �	� � Å 	 �e fî � Ë � � � Gm	· ¸ � G½ ð �l 5 4Game 

2 � ù Q ½ f± �¾ �q r T�© �fî É	 �9 | � ÷ Q � n �TOC W *f*Ü � Ê

Y ¤ © fî 9 ô � � T/CU�T/CU ^ �5 ¿ 	 Ê Y ¤ © fî ÉÙ )� � � � � � f*�

ø £ ã �f± � T/CU ^ } � �� � � �� ÷ ø £ ã ï } ��5 6� � ef�F 
 Ø �

�4� �@~Uá�TUG 36Ú�� ~�� z ½ Õ © �f± j K 
 ef 4 c�K 9 e

f 12 c� c	 �Q ½ f± �¾ �µº 3.2.1 , Ñ 4Û | Q ½ f± �¾ É� �� � ù Æ Ç

� Î ³Planned Load, PL �́9 ¹ î ó � 
 & ' ¾ h �� Gm4o p + ô ¡Ä ¢ SDBRH

I � � � Gm(µ	 � ý Å )�| } �¿ ¶ µº 3.2.2 , Ñ 4Game 21 Game 1�Ä a 	�

e fî � Ë � � � Gm�J 	¦ §mQ � ¤ � ¨ e � ë � �: " õ ¡� � 4 

Game 3�� �	� � Å 	 �û g ¦ §+ · ¸ WIP Ô ��� G ef¯ G� � �Ë É

~ ¾ % & � B � G¤ ù 4Ò �< Game 3 ' Game 2�Ä a 	é £ V ¦ §mG4o p + ô

¡Ä ¢ SDBRHI � � � Gm1¦ §m�µº 3.2.2 , Ñ 4Game 31 Game 2�Ä a 	

¤ � ¨ e � SDBRHI Û | ¦ §m�) z e 6U¦ §% & 4 

 

º3.2.1 Q ½ f± �¾  

f± j  CCR³Ú´ f*(ô) T/CU � � F  Q ½ f± �¾ (
) 

f± 1 1 125 125 3 4 

f± 2 2 265 132.5 2 6 

f± 3 1 150 150 1 12 

f± 4 2 210 105 4 4 
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º3.2.2 ¿� � Gm1¦ §m 

 
¿� � Gm ¦ §m 

����  ê )m � 
 � Gm 
Game 2 Game 3 

P1 -2 10 5 -2 
P1 10 22 22 14 
P1 20 32 32 24 
P1 23 35 35 27 
P1 31 43 43 35 
P1 36 48 48 40 
P1 39 51 51 43 
P1 40 52 52 44 
P2 1 13 11 3 
P2 1 13 13 5 
P2 15 27 27 19 
P2 17 29 29 21 
P2 25 37 37 29 
P2 27 39 39 31 
P2 32 44 44 36 
P2 37 49 49 41 
P2 43 55 55 47 
P3 -2 10 8 -2 
P3 3 15 15 7 
P3 4 16 16 8 
P3 5 17 17 9 
P3 8 20 20 12 
P3 9 21 21 13 
P3 13 25 25 17 
P3 14 26 26 18 
P3 19 31 31 23 
P3 21 33 33 25 
P3 22 34 34 26 
P3 24 36 36 28 
P4 -2 10 6 -2 
P4 1 13 9 1 
P4 6 18 18 10 
P4 11 23 23 15 
P4 29 41 41 33 
P4 34 46 46 38 
P4 41 53 53 45 
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3.3 ����SDBR� � � �� � � �� � � �� � � � ����� � � �� � � �� � � �� � � � 

   �= > � ~�© ª U± ® ² ³Job Shop´ef® ¬ �6® ¬ Éef� �0 Ê AÎBÎC

1D�Uc Ê �¹ { 0 Ê BUÈ É 0 Ê ��z 0 Ê � ä 6° I q � w t | å 46® ¬ ¥

¦ ef4j f± �Z � Uf± 1Îf± 2Îf± 31f± 4�f± 11f± 3Ù efc cú û

È É 0 Ê Bc Ú�� � �f± 21f± 4Ù efc cd � ú û È É 0 Ê BÒ Ú�� � 4Æ

Ç �T° ± Uf± 1Îf± 31f± 4�c c�5 6ÆÇ T° ± �È É 0 Ê B� Ë U4Ú�

µ 3.3.1, Ñ 4T� ü µ� � ¹ È É 0 Ê �� Ë Ì Í� �ê 	 ¡* � ý þ µ� : ô Æ Ç

� Î ³PL �́9 ¹ w t « A f g ()�ê ¤ 1Á 4�= > � ~�© ª U� Gm� � Uê

)m� �¡12Ú�áµÍT¡c Úê �()�¹ � Gm�¹ I U1õ12ô13�, � 6(

)î ú T¡13Ú	 è É÷�[ ¡� Ø   & ' 4�GÆ�T° ± UÒ Ú÷³Û2´, ê �

5 6t � / ()�� GU¡10Ú46Ã efµ ¶ � � UÒ ç�ef¯ G� � �T½ Ê f

« � �¹ efµ ¶ � � �� � Ø �, ½ Ê ���� ~f± 1Îf± 2Îf± 31f± 4�e

f¯ G� � Â U4Ú�5 6¹ efµ ¶ � � U8Ú4 

 

 

 3.3.1 ÆÇ T° ± È É 0 Ê BÉ� Ë Ì Í 

         

 

 

 

 

 

     

 

 

� � ³Ú T́

CCR � Ë  

1 
 

�1 
 

�3 
 

2 
 

�4 
 

4 
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    x � ~õ Ç Ø ï 	T¡c Ú�� = �& ' 	 V c cf± 2�()�5 �u µ¶ « A

T¡c Úê V t / f± 2�()�6� U �� 
 � Gmd T¡1õ12ô13Ú4f± 2�t

/ ()e � � Ë Ì Í� ¿Z T¡³ Ú9 ô } È É 0 Ê B45õ
2
1
efµ ¶ � � ô5õ4ô9

³¿� � Gm´�1³¡c Ú´+12ô13³� 
 � Gm �́6� ¿� � Gmò D � 
 � G

m�¹ ºÑ T()�� � % & g h �� p 	 �6()î ó 100×Ã � � � �, � « A �

� T¡c Úê 	 t f± 2 t / ()�¹ È É 0 Ê Æ Ç � Î ³PL´µ 3.3.2 , Ñ 4  

 

 

     3.3.2 ¡c ÚÈ É 0 Ê É� Ë Ì Í 

 

 

 

 

 

 

 

 

 

 

 

     

� � ³Ú T́

CCR � Ë  

1 
 

�1 
 

�3 
 

2 
 

�4 
 

4 
 

9 5 
 ¿� � Gm 

13 

()µ ¶ � � T

 

� 
 � Gm 

1/2efT

µ ¶ � � T

�2 
 
�2 
 

3 
 

6 
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     � < ` ó ² �« A T¡c ÚÌ ê V �c cf± 21f± 4�()�È É 0 Ê �� Ë

Ì ÍÎ � } 10Ú�6� Ì ¡V b c cf± 3�()�« A e � Æ Ç � Î ³PL´0 ª ~ V

f � 4f± 3 t ()* � ¿Z T¡11Ú9 ô } È É 0 Ê �11õ
2
1
efµ ¶ � � ô11õ4ô

15³¿� � Gm �́  1³¡c Ú´+12ô13³� 
 � Gm �́x ¿� � Gm� D � 
 � G

m� �¹ ºÑ ® ¬ T¡c Ú�� Ë Ì ÍÎ " è h ë � fî , ä �5 6T¡c Ú« A ½ î

ó ê 	 t / c � ° I Ã � � � �()�¹ È É 0 Ê �� Ë Ì Íµ 3.3.3 , Ñ 4 

 

 
 3.3.3 Æ Ç � Î ³PL´ÉÏ Ð  

     

 

 

 

 

 

 

 

 

     

     

 

� � ³Ú T́

CCR � Ë  

1 
 

�1 
 

�3 
 

2 
 

�4 
 

4 
 

10 5 
 ¿� � Gm 

13 

()µ ¶ � � T

 

� 
 � Gm 

1/2efT

µ ¶ � � T

15 6 
 

�2 
 

�2 
 

�4 
 

�3 
 

3 
 

7 
 

8 
 

9 
 

11 
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    � < ` Æ Ç � Î ³PL´0 ª � � �¡c ÚÈ É 0 Ê ÉQ � � Ë U10Ú�µ 3.3.4

, Ñ 45 6T¡c Ú�« A ¥ ¦ ê V 3 / ()³2 / f± 211 / f± 4�()´�Ê � e

fy Þ È É 0 Ê Ø � ¸ V f± 1�()��È �()f± 3 d 5 Ufî ½ Ú �« A ° I T

¡c Úê 	 6()�ü � i c Úkî ê 	 t / ()r sµ 3.3.51 3.3.6 , Ñ 4T¡Ä

Ú�f± 3 t ()� ¿Z T¡12Ú9 ô } È É 0 Ê �11õ
2
1
efµ ¶ � � ô11õ4ô15³¿

� � Gm �́  2³¡Ä Ú´+12ô14³� 
 � Gm �́6� ¿� � Gmß 	� D � 
 � G

m�5 6° I ê )4} V ¡� Ú�f± 3 t ()e R � ¿Z T¡11Ú9 ô } È É 0 Ê �

11õ
2
1
efµ ¶ � � ô11õ4ô15³¿� � Gm ố 3³¡� Ú +́12ô15³� 
 � Gm �́

6� ¿� � Gm� ð ï 	� 
 � Gm�5 6T�� � % & g h �� p É	 ��100×à

ö � � 9 t / ()Ã � � � �, � « A � � T¡� Úê 	 f± 3 t / ()4 

 

 
 3.3.4 ¡c ÚÈ É 0 Ê ÉQ � � Ë  

     

 

� � ³Ú T́

CCR � Ë  

1 
 

�1 
 

�3 
 

2 
 

�4 
 

4 
 

10 5 
 

13 

()µ ¶ � � T

 

� 
 � Gm 
6 
 

�2 
 

�2 
 

�4 
 

3 
 

7 
 

8 
 

9 
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 3.3.5 ¡Ä ÚÈ É 0 Ê É� Ë Ì Í 

 

 

 
 3.3.6 ¡� ÚÈ É 0 Ê É� Ë Ì Í 

 

     

     

 

CCR � Ë  

1 
 

�1 
 

�3 
 

2 
 

�4 
 

4 
 

10 5 
 

¿� � Gm 

14 

()µ ¶ � � T

 

� 
 � Gm 

1/2efT

µ ¶ � � T

15 6 
 

�2 
 

�2 
 

�4 
 

�3 
 

3 
 

7 
 

8 
 

9 
 

11 

CCR � Ë  

1 
 

�1 
 

�3 
 

2 
 

�4 
 

4 
 

10 5 
 

¿� � Gm 

()µ ¶ � � T

 

� 
 � Gm 

1/2efT

µ ¶ � � T

15 6 
 

�2 
 

�2 
 

�4 
 

�3 
 

3 
 

7 
 

8 
 

9 
 

11 

� � ³Ú T́
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    ÷`  3.3.2Î 3.3.3… 3.3.6 Â 	ý Å µ� Ï Ð Æ Ç � Î ³PL´� � � Gm�T

Game 3@~{ �b Ã � ù � ª ¦ )g h �efy Þ × � 8 T� � �� � 	 
 (efµ ¶

� � ) Ê ¦ ù � � �()K efy Þ �µ 3.3.7, Ñ �« A T¡� Ú, ê f± 3 t / (

)�� T¡� Úï ¦ ù K e¬ y Þ { � sf± 3 � ¿Z T¡11Ú9 ô È É 0 Ê �Ó � À
2
1

efµ ¶ � � U¿� � Gm�Ó ÷À
2
1
efµ ¶ � � U¦ §m�� ¹ HI U11Û

2
1
ef

µ ¶ � � ô11Û4ô7³¦ §m �́5 6¡7ÚUf± 3É¦ §m��� ¡� Úï [ ()¦

ù y Þ �µ6ó î _ M Ð «   � ~ ¾ ()� � % & �0 � �� � � *¡�° I ä � *

¡�ß ) } � G� � �()Î " 
 K � � � Í4 

 

 

 3.3.7 ¦ §mÉ� ¹ I d  Ñ I  

 

 

 

CCR � Ë  

1 
 

�1 
 

�3 
 

2 
 

�4 
 

4 
 

10 5 
 

¿� � Gm 

()µ ¶ � � T

 

� 
 � Gm 

1/2efT

µ ¶ � � T

15 6 
 

�2 
 

�2 
 

�4 
 

�3 
 

3 
 

7 
 

8 
 

9 
 

11 

1/2efT

µ ¶ � � T
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��	��	��	��	 � �� �� �� � � �� �� �� �  

    T6¢ � ��= > * Z ­ x Game 1ÎGame 21 Game 3 � � } µº 4.1� 30�º

§�ý Å µ	 Í 

� � c Í� G 36Ú� Ê �¥ � ¸ �()/ �4 

� � Ä ÍÎ � ¸ (){ � $ æ �/ �4 

� � � ÍT° ± { æ � / �46� t ' $ æ �T° ± fe�ö fî �® , ¸ �� 

        � ÉUá §¸ ��* + 9 | � � 	 _ 4 

� � ñ Í� ¸ � GmT¡ 36Ú� � �()/ �46Y Z � ¸ ()�� � �ß U 

        	 c ¯ G�� ÷ �6� + feM ö fî �® , ¸ ��� ÉU. / ® , 4 

� � ³ Í� G 36Ú� Ê �¥ ê )�ô³� � c ´¥ � ¸ / �õ³� � � ´T°  

        ± �æ � / �Û³� � ñ ´� ¸ � GT 36Ú� � �()/ �4 

� � 4 Í� � � ô� ³� � ³ ´� G 36Ú� Ê �¥ ê )�Û³� � Ä ´¥ $ æ /  

        ��÷³� � ³ ´� G 36Ú� Ê �¥ ê )�4 

� � � Íx � ¸ (){ �� ¹ *Ù / ()�Á Â ef¯ G� � 4 

� � � Í90×�()� � � ¸ �ef¯ G� � 4 

� � � Í� � ôf*Ûá §¸ �Û. / ® , ÛÐ « ¸ �4 
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�4.1 � � � � � � � 	  
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4.1 ������������������������ 

��������	
����
�� ���� � � � � � � �
� � Game 1�

� � � � � �  ! 
� " Goldratt # $ % & ' () 
* 
+ , -. / 0 1 2 3 � � 45

6 7 89 : ; 3 
� �< = > # ? � � � � @ A 95BC D 
�� � Game 2() 
+ ,

-EPLFG H 
Game 3 I J Game 2 K L �M N O P 
Q () R S T 6 �G H U�� V

8W X STATISTICA6.0Y19Z6 [ �\ ] ^ / Game 1_Game 24 Game 3�� � � 


�` 4.1.1 a b 
c d� ^ / �6 [ ^ / 
a C e > `f �� p-valueghC i 
�j k

^ / �
l m n o 05.0=α �M p q 
r s
2
1

p-valuegt � u d 0.0v
w x y 0H � j

kUz� ^ / { �t � l b |Game 1�� � � l m u d 95%UGame 2�^ / 
���

} x y %95:0 ≥aPH �j k
s ~ � Game 2 � � � � �� � � � � � � � � d 95%�

j k
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