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Enhancing the Application of S-DBR

within MTO Environment

Student : Jia-Ging Chang Advisor : Dr. Rong-Kwei Li

Department of Industrial Engineering and Management

National Chiao Tung University

Abstract

In 2000, Eli Schragenheim and H. William Dettmer raised the idea of Simplified
Drum-Buffer-Rope (S-DBR). They claimed that the market demand was the constraint of
production system. They considered that thete;was no need to do the capacity constrained
resource (CCR) scheduling if wes«could-ebey the CCR’s Planned Load (PL), which included
well-organized confirm orders, reléase orders and priority management. That would make
production management become’easier.-After developing and practicing for six or seven years,
Schragenheim brought up the implementation of S-DBR more practically in 2006. He also
pointed out that S-DBR still kept the advantages of DBR, and it could satisfy the Due Date
Performance (DDP) at the same time. In this way, this research tried to verify
Schragenheim’s assumption originally by reasoning, Job Shop game and simulation. The
result showed that S-DBR could make the orders finished in time effectively. However,
there are other production environments practically. In order to make sure the feasibility of
S-DBR and figure out some doubts on S-DBR, this research discussed five issues further;
inclusive of (1) the position of CCR’s influence on due-date among manufacturing process, (2)
the influence of CCR drift, (3) batching, (4) order inserting, and (5) reentry flow environment.
Furthermore, to enhance the protection and competency on due-date of S-DBR, this research
also raised some ways to reinforce the ability of S-DBR when facing the variety of market

demand and production environment.

Keywords: Simplified Drum-Buffer-Rope, Capacity Constrained Resource, Planned Load,

Due Date Performance, reentry flow environment
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2 AEWRERE G A I A AR (D "f “T 3 i R i R ehieE r4] (Policy
Constraints) » yo@ 4 ~ #FF F E 304 11 B FHHE X S Q2 A S HFFRFE D 35
#r % a § pF Y (Quoted Lead Time, QLT) » F15% QLT = % jg % CCR © 7 37 % © faini™
B s BSR4 AROPER > 5 4 A S ERER Y T Y A K WIP /& % CCR
BNt

d 3% S-DBR £ 4345 CCR e f § i drdl4L 8 > 45§ WIP e 7 @ 4 4 & ¥ fbepr

REmifen 3T RE52 o
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x
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B 2-7 HFApHTLH (1)
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FEERS
i R SR §
PF R mh R
\ % PB ¥ PH 1
—1 A
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Forp HF - ()

B 2-8 #EpHTLE (2)



3. A AT HE g AER

S-DBR #*t37H 3t 1 iFab2 4e 1 BpAMER » & % 7 ¥ ffrg 72 (Buffer Management,

T - B R8T H R T B endy B — 8 B i (Buffer

BM) % & ¢ enid 41 0 o7
Status, BS) » % heg 7277 J o3 B eaf ) o

AL L ekt Ry E A IR 0 AR LIS 0 A AT i ek T D

“

Bl LB U A2 o A BT W AR 0 A H G R kA

8o H2tE o3 4eT

(3 AP —JE 8 40 1) -
4 A% epE R @-1)
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= ~ S-DBR =g 1t

Schragenheim et al. ** 2000 # > § = #& M f i 2] *T 4] 5% % 5% # 42# (Simplified
Drum-Buffer-Rope, S-DBR)=4k A £ 4 > >+ 2006 & Schragenheim * # ! S-DBR w$R
Belt= %0 A5E H3F R5 A Mehd 8] 35 8 & 9k CCR e 3] ¢ §(Planned
Load, PL) > 4c + B — 4 A ffre S e 70> 22 2 L ¥ ~ P2 BATA 5 182 4
Fl0 T3 FRIECOR 420 77 % K57 H W Foenp o XA o fvfed o @A
¥ E BB A o WP S-DBR ehL ek IT R 2 0 B A G IR DRFE L IR o F)
BOAFT L RT R BB ~ Job Shop 254 £ HkR > 4 ¥ Schragenheim 4 e0iEEK
MEEETERTE 0 B ik DBR ¥ S-DBR ; 53¢ % "ﬁ&ﬁ"méﬂ » 12 §_F S-DBR ¥ 12
F o R EGTHE A oo

Foho @ A WA E - 4 AR R FA Y A SR A%RE 0
T3 EFE B RS AT AT BAET S-DBReE T RS 0 113 R g1
¥ S-DBR #{ 7 e g » A7 37 Baf R4 (1)H = CCR =% Aflfe® ~ (85> 474
LY P (QCCR EH B B () B B (A7 BIEH 5 1 E (S ind ATk

R PEAL

3.1 S-DBR VS. DBR

Schragenheim #% ! S-DBR &L &= &k T3 ;2 ¥ » 4 5k K 3LeA4 0k p »t9 3> ©
7 & - B4 A ¥ tR(Production Buffer, PB)*r ¥ %237 ¥ % #§ - Schragenheim B3k & Jup
P H - CCR 2 et 842 o B4R fvshm 8§ & A i » & k4h CCR 1 iFsk
e 4 ?(Planned Load, PL)4c ~ & %PB » Az gl p fprspzt =21 p & o

#- Schragenheim *74% I\ enfF 8 > ik 2 5 - & 508 @l e 3 WIP #c& 2 M %
B > 4cB 3-1> 1 iFx E 2 CCR» x4 WIP #8538 > 7 H {3 & 1 (T
WIP 8 » b a BAREET » Bt rd b | B R 2 4 R

Road-Runner #3% i+ » B]37 H %> non-CCR & ¥ P 1 :8F):Z CCR # X iF » 41 {FxL A ~
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B-C&2D> a8 % CCR4=1ZE2R/ETIEERSNE 41 (T2 F & Go FHRFH

2T % #%_S-DBR 7 & DB

~
-
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@
-
o
=
o

A CCR>*t

WIP #Ae Y K
i

>

AlB| C |D E F|G Bz fE
a1 PR

B 3-1 CCR* 7 genflfeer WIP 2 B %ot & B

!

PREEE G Ry A WIP f3 B CCRIF 0 2 Rz H 2 24 2 e g

34

4w DBR f]* 2~3 B4 e CCR #4257 r14 »edigF . CCR B 3 & iz 8 2 8 >
Wd - B4 AEEY 4 it CCREMEDS-DBRATE it I ok 2 )0 Tjrd N A
FE DR
M REF7UHGFCCRAN > HE 7 g E HBHKY
(2) # T CCR£4& > 7R RFE Il ~ ¥ 2 FEIERIY ?

£k ATy L2 DBR e (FepE 4 222 2 38 % 3 Schragenheim #% ) ik
B FHE e CCRAF S & s H 282 L% > i&a v # S-DBR e (73 32 »

DBR iAz37H i Hagplp o 27 o i (D)wizEQ)isda2 > a %R0

RFEATTHPE > Ryp iR it E 2 CCR #£48  FHEEZTH g H g
T deT s s BT E VA CCR v p i > ¥ 2 4enCCR =21 p #p > £ iRyt

4v + Shipping Buffer ¥ pts7 H 3 1 p#p o § E 2977 cn P A3 p iy o
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Mot e
b AL p # L CCR 4ea p #ptd CCR Buffer #7117 2

Gl4c@ 3-2 0 ¢ FEEn 9 %RiTH o Aok - REATIH

pH# ~3pzt= 1 p# - Slack Time Fr4c B #r7w o
() tsdgiz

PRI H T
P H R CCR i £ A, fe b
Lo wT EDEEN CCR a4 p iy £ i
PSR P o

F &) > d B 3-2 ¥ #v > & P& Shipping Buffer ¥
T3 CCR PR » e d s w(10)ehiz >

1pHe

£ 7 H #+ % CCR e 1

# CCR 4 ende 1

B2 B L BB ¥ LG 3% H cohf 4 T (Slack Time) ¥

pape

p37HE I CCR 4 p g~ L

2 #p > 4 Shipping Buffer ¥+ {#37 ¥ &>t CCR ¢hx 1

EE?FN s 1¢f’rbiﬂ7m¢fﬂ_

L p #pj3 CCR Buffer & 3|t 37 H

P #(10) > fe

Bk R BT

EL #@./z
T . T e
| CCR Buffer | | Shipping Buffer |
ccrR A | o
g; i\, Slack
1|2]3]4]s5]6]|7]s8]9 0] Time
§ § ? >
s HAE TR RS
1Pz
fs 4272
T T T
A | CCR Buffer | | Shipping Buffer | _Srl_aCk
CCR l \ I ime
é‘ ? g Shippi Buff
123456 7]8]9 100k 10] hipping Bufter
§ ; ; >
5= BALD B Firx RSO pEm
1P TR
B 3-2 DBR = Ji;2 27 8 Ji 2
Bz s 3rH 0 COR #41401 p k4 CCR Buffer 6ipf /F » i 7 4040
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FCIRFY CCR A en ff f %% 7 5 CCR Buffer > #v + non-CCR & ax = &> § 7 -
B F T CCR* R E -5 R 3-1 5 &) RIIRHF CCR 1§ i\?’ T A i #8 CCR

2_37H > CCR 1§ ;‘3 oo 4o 50
Load(CCR) =(WIP, + WIP; + WIP. + WIP, + WIP; ) x T, < CCR.Buffer (3-1)

F]p > B iE ) CCR Buffer enifzh » »t ki A% B 34 pF > 27H % & 2B CCR
o2 CCR*“t1 3+ H Y v 2R CCR21 %’gé Shipping Buffer ik >
Wi A AR R A3TH o )t DBR W 4G sk SE R A X 5 g R (T
=% > 7RF- S-DBR H_4v i 3 (Ferwe 2 11 T #4834 S-DBR ¢33 % o
S-DBR £ § £ ¥ 1 2 ke " []3:3 &} 6P 2 - F 4 S-DBR 3 £ e
it #RTH PRI F g AE B T2 ke it H 23 CCR ehide
IR RS Lo A A (Planned Load)» @ ATdkm H ch v KEA N R B TR
e ARG E P aihp B kR BHRe L VPB T Rz H ohiph R p i B
LPBF EFHA P oty 0 B NTHSDE 2 2 ALY AR R p o TE KR
3%3TH o hopt ik (TR e DBR w2 Aple o @ P E RKERGTH ¥ A A4
T2 LPBehp o B EPOR - T 0 F 2 AIRHFF Road-Runner h it > pl3mH 3%
non-CCR &+ - i iFm > CCR # & i » g3 EH«n WIP 17k CCR AR » ¥ 7 43
& CCR A v > 4wt {7 A% $-BRBI oM iRE > BB 31 56 BEEI D
f AT R

1
Load ccry = (WIP, + WIP + WIP. + WIP, + WIP;) x Ty, < 5 PB (3-2)

¥ ¢b > Schragenheim 3% & %i¢ #4248 4 » § ¥ £ & & =(Murphy’s Law) A 2 pF »
H T?’ﬁ Vi mE R REERET CCR 41l » 33 s 2 ZIFCCR#4 > m Z_RF L34

5 % eyt H R ehiR-3 0 4o 1 S-DBR fie & 37 H ¥ ek ik (Buffer Status) 74r 1 B4
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MER o EITH BB ¥ 3t CCR 4ed cnph gL > 7T PR LA A PR At
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B REEEERE LT WIPY B » 7 iEdh4cd > @3 3501 50% -
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? i\; Slack
' Time
1]2]3]4]s5]6]|7]s8]9 0] Tipe
s Py —— >
x Ll p 4 R et
7 1P % 2 R
S-DBR
[ I
Production Buffer
o 1 N
> PB % PB
CCR A ‘A e
g r h'd N Slack
B
Planned Load | 10 ‘ me
— >
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1pH ZY

B 3-3 S-DBR #7# 37 ¥ & DBR 2 * fi f]

T o i E T H TN Rk i 50%2 % i {7 CCR 41 0 P33T H T < 3 1LPB 1Y
FehgEEE R EER I G N E R a BRI EIRE 50%2 R FAl > BB TE R
4o 3-4 #rom 0od AP H Bt CCR 4e I PFRF » S0k p #p 2 {8 uPB » s fl4pend 2 ¥
e PEREEZ CCRyIPFFOSEAEPFRT > AaBR2BH3,27 » CCR 8 £

g1 sk WIP B %24 sTHWGIER 1 B@upl ¥4 5324 &b
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N
L ¥» PB A %> PB

CCR'’s Planned Load T, |F|G

\/

B13-4 CCR f - 2 A% 37 flptlazs = 2 W(1)

E&E‘»“fﬁiﬁ BE &g 3% DBR ¥ S-DBR sl 2 iTLA 2 {8 > ¥ v —%"
L APEA AP 0 Fp > AT ET RS 1 Schragenheim B 5 0 - CCR
T3 A2 £ Job Shop Game 14 2 GSIM-851 & 77 # chiichiSd > % F { &-

# 3 a3 S-DBR A (7 6% (7t > I b i f ehgrng X LTk o

3.1.1 Job Shop Game
1. DBR

BBz B A S 0 CCR'E i(CCR Buffer)# 1! | =(Shipping Buffer) ¥ = 4
TOFFTHEFEFQLDY F 122 0 AARE T A-B-C2De BE- 5 2485
el FEREREL LR ASTREAB N o Va2 B 5 CCR# 33 Rif 2 5
36Fp P FAFICFRFABUY RIS ASH A SHI B SHE 0 Z T
H2 2% 5% 10% > %BDBR> ;2> 1 437HA 9L 55-7-9% 4% > i ¥
LPE L EE B S BT iTd 2323 Drum) > £ 2R CCR ¥ #rp| v ol & %

(Rope) » % PB'ihh— o P HBHERES » L7 H P72 » 377HE2F 100% °

5
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A&HEx |CCR¥fr| NF¥Mr | ¥ HERFT | CCREP e
#1 4 4 12 1 A-B-A-D
#2 4 4 12 2 C-D-B-B
#3 4 4 12 1 A-C-B-C
#4 4 4 12 2 A-B-B-D
Hiz:x
2.S-DBR

Ie ] » 2zt S-DBR 3 1% » gt P53 rdic & B © 5 2 & ¥ #(Production Buffer, PB) »

Brx ] 5 8% s HRFTHR AR A3l 2RFHSE T 2L

-

LA EREp Y galp
P2 T Aok 32907 o WA RS EWUR L A SH] - ASHS - A &H#4 0 T2 CCR

e G E F(PL)E 4 % > 4% S-DBR Adan E R sl p 8 > (0F & B4R H prene
AP i PB4 A AR EGEERIICCR | R R T
e RBP4 uPBoREVF TR BRSO AT L ES 0 B L E L HHRE Y

L37H 21 P EIRAck 32 AT BE R4t 2 » 2 DBRHTEE R AR o

# 3-2 S-DBR #5417 FK 4

1ERE | RS (REPH | REPY | X 2P 517;‘;:? X NE T T
WiOrder | 24 — 2 5 12 3 1
WoOrder | %1 - 9 7 12 5 5
W30rder | #3 - 9 8 12 7 7
WiOrder | # 1 1 9 13 5 5
W50rder | #3 1 3 11 13 8 6
W6Order | #I 1 4 12 13 10 7
Wiorder | #3 9 5 13 14 12 8
W8Order | #2 4 6 14 16 10 5
W90rder | #4 6 8 16 18 14 7
Wl00rder | #3 7 10 18 19 15 6
Wl10rder | #2 9 11 19 21 17 7
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(§)% 3-2 S-DBR fi3m# 7 ¥ 4
1HBS | A& BREPH | FREPH|F 2P 4:; AR RER B 'S
W120rder | #1 10 13 21 22 17 5
W130rder | #3 11 14 22 23 19 6
W140rder | #2 13 15 23 25 20 6
Wi50rder | #4 15 17 25 27 23 7
W160rder | #3 16 19 27 28 24 6
W170rder | #2 18 20 28 30 25 6
W180rder | #1 19 22 30 31 28 7
W190rder | #3 20 23 31 32 28 6
W200rder | #2 22 24 32 34 29 6
W210rder | #4 24 26 34 36 32 7
W220rder | #3 25 28 36 37 33 6
W230rder | #1 26 29 37 38 35 7
W240rder | #3 27 30 38 39 35 6
W250rder | #2 29 31 39 41 36 6
Hir =
3.1.2 GSIM-851
4 A RH AR 3-5 0 #4 T &R $5000° *3-3 GSIM-851 3 %37 +
T H A & &z 2 E
EFF P * $11000 > CCR # 5 5 Blue 7 3 " A 5 0
ZR4rd 33 LIFFERFLEX 8P XS 2 A 15 40
) ] 3 D 52 40
Ao H 1 ZHE3A4ERE o HE 238 4 F 20 20
4% B 55X SR oA AR R e o i pE

1. DBR

& % i¥ DBR 2 % » F L2458 § 0 CCR ¥ #(CCR Buffer)? ) § % #=(Shipping

Buffer) - ##* 3 3% % CCR Buffer % 20 -] B¥ ~ Shipping Buffer 5 10 -] pF > ] % 37 H 2
¥ Shipping Buffer %3, Blue # 5 ¢h 2/(Drum) » £ i% i CCR Buffer 45 1) 3% kL p& 7

(Rope) » #-4p B 737 8 FL > 4% GSIM $icg > 7 (9 56 % 7 4B %4k- - F)t » 546 DBR

Feivr L HR IR RAEASS G % 1426322 40 ) ¥ ¥ EfliE 2 o
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°¥ g

Bl 3-5° GSIM-851 4+ % 5

2. S-DBR

#F* S-DBR P 7 & H - 4 F ¥ m(Production Buffer) » @ x4 7 % 3% 7~ -]
= 30 ) pF o g A3t H IR WIP e 4] § ' (Planned Load, PL) » ¥ 5= PL 5 560 4 4% >
Flpt o7 H 3052 B A S D RETHHA HARE TR SR 8- ok e 1% GSIM
Pt o B S-DBR#F T 23nH 2 1A A% 5% 142533 2 40 /) pF > % 7 54|
F2 o B%5ER@* DBR2ZEApR > 7 £B'ér=

i% i Job Shop Game ¥ 2 GSIMO951 etk » ¥ 4vi@ * S-DBR #7{F el »2 %
¥ DBR 4p e » F]#* » % Schragenheim ik & » =3t Gl 4z ¢ g8 - CCR 5 > S-DBR
- B Fras BAGTE P Haend AFLIE S RA > FLOFR T AT 4o
PRI T R - e 3 (1) E - CCRA A2 ~ 18 B 37 B 2 8 2 55 (2)CCR
A G)THM BN )T HEBE U2 (S)wiid ATk S48 U S-DBR &

- = il S e
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32CCR* ®| A8 % 2 'R
RHAEHY ASHELY 1P oot 3 b CCR* A SEEY g 7 A

B2 W lAE R 0 2 (5. T8 H - CCR M A Bl CCR %

TWERE SR> % SSDBR £.F v ¥ "'E‘H@ I

3.2.1 CCR =t 235 £
POREB R A R eneT H L BB A o Bl 3-6 BRI 3TV o T H
ARIPE > £ H2 5o TIRAEA S B PlZ CCR %% » 2 R34 p 8 (4

VLPBRER > RAa i Ed 1 PER I FERRAAE FEa FARE R uy

s o FUERREZ PEA LR PIAcB] 3-8 o 0 FEATE B R o e R
Ao oo FIPE L2 AW BEES I mANG o AT RITE G A EERE o

CCR * 2% £ @ # i S-DBR ¥ > 2 BG4 FE L RAFERL P HEY > &
B3TH B G A i o flE R o B R T e RAL A S 2 e 323

i -

1

A CCR*:
N LRI

>
A B|C|D|E|F|G W e 1 (v sk
a1 PR

B 3-6 CCR *t#% Eenfl 4222 WIP 2. i %7 R B
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3.

[
At p gy

I T
v PB A v; PB * fﬁ
o
CCR'’s Planned Load T, B|C|D |E|F|G
i =
S P
B3-7 CCR {4 A% Has 8 flflis 7L HQR)
2 PB AL 2 PB
— ~
Production Buffer
CCR’s Planned Load I T, ‘
AL p R p
= 1 |
e T
B 3-8 CCR*" = fieinf "B Z & % firz_ T & B
2.2 CCR =3 f2fs &

PEBEAS LE2 TE AP ENET ] BI3OER 3107 s i HE 4 F

HPF > CCR K » A ERFY 2 non-CCR» &3 H v Ll iF1 Tk > 3:E

CCR# » FZ37H 2 4e 1 ipLEA S &M P Z> CCR# %> & 3P p ¥ s %PB

PERF > Rm % H W CCR 41 v 1 o X FlUEMFFE2Z A LA Bl4c@ 3-11

B R RATR B L e m ST 0 TN T b2 AW REES D R RIC o gt

Rz HERAY G R EERRE LT T AT AR AWBENRT e TR

-

AR e AT N D 2 R 323 §idh 2 o

Load,ccr) = (WIP, + WIP; + WIP. + WIP, + WIP; + WIP: + WIP; ) x T
1 (3-4)
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;g #4715 B

>

A|B|C| D |E|F G B4z fE o
a1 pER

F13-9 CCR* s fenflizss WIP 2 B 7 L

I |
ER:]
. PB A Y2 PB

CCR'’s Planned Load Tg

[
L p gy

—

\/

B 3-10 CCR Fdd v AR 5TH f14 422 1 & FIO)

¥> PB AL V2 PB

Production Buffer

CCR’s Planned Load I T, ‘
FALp P =1 p oy
| T
________________________________ T, B

Bl 3-11 CCR % fgend % 3 & % b2 7 2, Bl

323CCR =% 7 b —H#E P HBAIPTAE

d 3z &7 s CCR =% 7 ¥ 8 2 2 3288 & 5 B ch & CCR M 2% £ »
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CCR =% **# B> »ri @ DB 3 H e X end 28 B d 3 i 4k 37 8 A chinig »
Yol 3-12 ¥ dvo SEF 2 A R(PB) e 4r 0 IR enE RiRGE g S 0 @ 9 10PB N e
PR ERS g T B3R T LR k% f L £(QLT-%PB) ¥ PB
TR ER AT RFREZ PEN AR R PPERREE

i > % CCR =B {8E > BIF #-2 A% re T AR > (& BB 3 Brifi s i
e F iTE Y 0 Aal % PBiEMA €333 CCR% WIP # & » 123% CCR

A

BB o 5712 b2l %‘t—» ERC AR g;i}‘!’r‘i B-sr Al 4 B4

B [ I |
—=20 AL p g 2
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L >
73 P
B [ I |
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T | v PB AL v PB
v~
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PB [ I I
F:4.0 FoAp RE
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~ N
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) 3-12
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¥
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FrE B2 AR B REPH FHARNSERRER ) BERSE AR T b

B P
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B Ao WS riRg e R s SR AE TR LR ke B | o

R AV o 1-00 4oB] 3-13 A7 o Bk p #pd R A& 7 PL - %4PB
BESPL-aPB > @ Rt HRIAEZPL+(1-)PB o ¥ iiFim ¥ ko< f

#-o % 5 QLT-(1-a)PB -

Bt BI(%)

ol p gy 2 H
v, PB A v PB

CCR’s Planned Load T, |B|C|D |E|F|G

\/

A Bl(a)

[ | I

$ALp H 2 #
o PB 1-a )pB

L A d-a) |

—

CCR’s Planned Load T, |B|C|D |E|F|G

Y

B 3-13 A % T b S 80m &R

(2)CCR = * 2 & ¢

F CCR =3 »t#lAzis b £ M2 A%t 1% WIP 3 La+ CCRFY% >
PIot PR < 2 A Bt b RS POR S BEDE A E B bIBNE ) o kAl @ 2t
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PR G B G5 PR 1B 4ol 3-14 77 0 AP # 9 R & SPL - %PB
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TEAFHEAOCCR B A TARR > 4oy 5o~ P R E ) T ki
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2 LA 5H2 CCR*% 527 F#T:
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~ —
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B 3-16 A 131 % ek f 2 B AR B 50
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343 4 b v Bk 1 (¥ B 3 CCR» #401 i¥5% 5 non-CCR» % By 3 % - & CCR
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1 40 20 - 25 -
2 20 33 90 65
3 20 33 90 98
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7
16 lidle

6
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2. Job Shop Game
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PR . ik
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PO1 34 51 3 3 A-B-C-D-E-B-C-D-E-F-B-C-D-E-F-G-H
P02 34 51 4 4 A-B-C-D-B-C-D-E-B-C-D-F-B-E-F-G-H
P03 34 51 5 5 A-B=C-D-B-C-D-B-C-D-B-C-D-E-B-G-H
1306, HgRE S TR
A& Tiod AnE R
)TE .i > ‘i Y -Q
7 % Eedk | #23 SR
P01 20 100% 29.25
P02 36 100% 28.92
P03 30 100% 29.13
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*t4%— ~ Job Shop Game H#t 7L

e -1 48 5 B i A3

PE | A% | P¥ | A% | P¥ | A% | PY | A&
1 #4 10 #2 19 #2 28 #2
2 #4 11 #2 20 #2 29 #2
3 #1 12 #4 21 #4 30 #4
4 #3 13 #4 22 #4 31 #4
5 #2 14 #3 23 #3 32 #3
6 #2 15 #2 24 #2 33 #1
7 #3 16 #2 25 #2 34 #3
8 #1 17 #1 26 #1 35 #2
9 #3 18 #3 27 #3 36 #2

FHEEROPE)  FELEE g &4 (DRUM)
\ - 4 ,

p i A% p 3 A% p A% p A&
1 #2 19 #3 1 #4 19 #2
2 20 # 2 #4 20 #2
3 #3 21 3 #1 21 #4
4 #1 22 #1 4 #3 22 #4
5 #3 23 #3 5 #2 23 #3
6 #2 24 #2 6 #2 24 #2
7 25 7 #3 25 #2
8 #4 26 #4 8 #1 26 #1
9 27 9 #3 27 #3
10 #3 28 #3 10 #2 28 #2
11 # 29 #1 11 #2 29 #2
12 30 #3 12 #4 30 #4
13 #1 31 #2 13 #4 31 #4
14 #3 32 14 #3 32 #3
15 #2 33 15 #2 33 #1
16 34 16 #2 34 #3
17 #4 35 17 #1 35 #2
18 36 18 #3 36 #2

GHer) 1-1 424 & % (Rope)
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"téx= ~ GSIM-851 ~ GSIMS853

Analyze Resource Utilization

‘Demand Data 1~ Resource Utilization
Froduct Max Demand %Zﬂﬁi Total Load
Tnits Minutes Percentage

A 40 40

Blue 1 2328 97
B 0
o : Green 2 16532 24
D 52 52 Analyze Cyan 2 2725 56

Red 0 0 -
F 40 40 Magenta 2 2346 43

G 0 Brown 1 1004 41

oK

v 45 2-1 nGSIM-851 7 it A 45

Load Commands File

Shipping Buffer: ]307
Save Commands File
Resource Cuantity: |0

]—L] CICR Buffer: ,207 Free Produets Timing
Hour: ] o
= m Show Shipping Timing

- Schednling Parameters -
Task ‘

Schedule Commeon-Part Operations B Clear Schiedule
Add to Plan atend Add at selection ‘ Delete from Planning
Change Purchasing
Blue Green Cyan Eed Magenia Brown
Current: o o o = = = Purchasing
E5 52 [+00] A5 25 (D) E 37 ()
5 52 [+25] A5 15 {1y A 52 (1)
F5 40 [+30] C 52 (4
F 30 (&)
A 15 (10
C 15 €10y

[v Restrictsd Anto activation for all nen-constraints an OF

GE

4B 2-2  GSIM-851 DBR % #icik %
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Products Shipping Timing

Product A Froduct D Froduct F
235 (200 52 (39 [40"c0y
15 (40}
OK

45 2-3  GSIM-851 DBR 353+ 41 [ 2 4

60 lidle | |idle|

- &
® e
0 ©
@@
CB 5B

fiti- B 2-4 GSIM-851 DBR $85t.% % (1)
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End of Week Financial Statement

Financial Statement

i Resource Utilization -

Net Profit: 5740
End Of Week Cash: 13465
EOI (annual basis): 58.13%
Threnghput: 16740
Sales: 26880
Inveniory EM value: 0
Operating Expenses: 11000

Product Weekly Demand Sold
A 40 40
D 52 52
F 40 40

% Of:

Blue

Green

Cran

Red

Magenta

Brown

Break Prod Set-Up
o6 1
36 20
38 18
30 i
42

CK

i 45 ] 2-5

Buffer Management Statis

Resonrce

Penetrations to Emergency
zone in Shipping Buffer

GSIM-851 DBR i 2 % (II)

Penetrations to Emergency
zone 1 Constraint Buffer

Elne

—_—

Crreen 0

—_

814

"4+ H 2-6  GSIM-851 DBR 4.1 % (110
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$ 009
[ws]

CB

"4+ H 2-8  GSIM-851 S-DBR it % & (I)
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Scheduling -Parameters -
T Load Commands File
ask S
Shipping Buffer: EN) -
‘ Save Commands File
Resource Cuantity: (0
- COR Buffer: ,0—‘ Free Products Timing
Hour: 0 Repe
R No Constraint - Show Shipping Timing
Schedule Common-Part Operations | i Clear Schedule
Add to Plan at end Add at selection ‘ Delete from Planning |
Change Purchasing
Blue Green Cyan Red Magenta Brown
Current: Purchasing
C5 52 (4 A5 25 (1) AS2 (M
A5 15 (10} C2M
E37 (D
A5 (10
F 30 {10}
C 15 {1
[v" Restricted Auto activation for all non-constraints on 0K
CK
/. L4 2. =
%147 B 2-7 GSIM-851 S-DBR %-#cKk &
" - ! . i- ) 'VJ'{
- Els)n g3
- A -
o () ®
15 F5
4 @ O
i
120
0
7
o |[Fo [0 |
60 fidie | [idie -
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Lo ] Lol [o
0 H] 9 h 28
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End of Week Financial Statement

Financial Statement

Resource Utilization

Met Profit: 5740

End Of Wesk Cashs 13455 RN

ROI (annual basis): 58.13% Bl

Thronghput: 16740

Green

Sales: 26880

Inventory RA valus: 0 Cyan

Cperating Expenses: 11000

Red

Product Weekly Demand Sold Magenta

A 40 40 Brown

D 52 32

E A0 A0

Break Prod Set-Up
97 2
35 20
58 16
49 7
41

CKE

445 2-9 GSIM-851 S-DBR 4. % (1)

Buffer Management Statis

Resonrce

Penetrations to Emergency
zone in Shipping Buffer

Penetrations to Emergency
zone 1 Constraint Buffer

Eawhdat.

814

458 2-10 GSIM-851 S-DBR 4.4 & (111)
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Analyze Resonrce Utilization

Demand Data Resource Utilization
Analyze Total Load
Product Max Demand Demand
Units Minutes Percentage
A &0 a0
Blue 1 2328 a7
B 0
. 9 Green 2 2613 54
D 5o 52 Analyze Cyan 2 4043 84

Red 0 0 -
F 40 40 Magenta 2 3146 65

G 0 Brown 1 1324 33

CK

"4k B 2-11  GSIM-852 & sc 4 +7

61



4= ~ i /i Job Shop Game H#% 7 %

TRPW ASLH 1H%RE RBRIEPY O HEpH ER <1 p ¥ A S
1 P03 W10rder 1 1 52 17 17
3 P02 W20rder 3 3 54 21 19
3 P03 W30rder 3 3 54 22 20
6 P02 W40rder 6 6 57 26 21
7 P02 W50rder 7 7 58 35 29
7 P01 W60rder 7 8 58 36 29
11 P03 W70rder 11 11 62 41 31
11 P01 W80rder 11 16 62 44 29
11 P03 W90rder 11 19 62 46 28
11 P02 W100rder 11 24 62 53 30
17 P03 Wi10rder 17 28 68 59 32
17 P02 W120rder 17 33 68 60 28
21 P02 W130rder 27 37 78 64 28
21 P03 W140rder 27 41 78 70 30
30 P02 W150rder 30 46 81 74 29
35 P02 W160rder 35 50 86 79 30
38 P02 W170rder 38 54 89 81 28
42 P02 W180rder 42 58 93 88 31
47 P02 W190rder 47 62 98 90 29
51 P03 W200rder 51 66 102 96 31
55 P01 W210rder 55 71 106 97 21
61 P03 W220rder 61 74 112 104 31
63 P02 W230rder 63 79 114 105 27
67 P02 W240rder 67 83 118 112 30
75 P02 W250rder 75 87 126 116 30
75 P01 W260rder 75 91 126 120 30
85 P02 W270rder 85 94 136 124 31
85 P03 W280rder 85 98 136 128 31
87 P02 W290rder 87 103 138 129 Al
92 P01 W300rder 92 107 143 135 29
94 P03 W310rder 94 110 145 139 30
99 P02 W320rder 99 115 150 143 29
104 P03 W330rder 104 119 155 149 31
109 P02 W340rder 109 124 160 150 217
113 P01 W350rder 113 128 164 156 29
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ZTREY ARL 1H%BY REPY Hpp 2 B z1p¥H 4 AR
117 P03 W360rder 117 131 168 160 30
121 P03 W370rder 121 136 172 165 30
129 P02 W380rder 129 141 180 168 28
129 P02 W390rder 129 145 180 173 29
134 P02 W400rder 134 149 185 178 30
137 P02 W410rder 137 153 188 183 31
148 P03 W420rder 148 157 199 186 30
148 P03 W430rder 148 162 199 191 30
152 P01 W440rder 152 167 203 193 27
154 P03 W450rder 154 170 205 199 30
161 P03 W460rder 161 175 212 204 30
164 P02 W470rder 164 180 215 207 28
169 P01 W480rder 169 184 220 211 28
171 P01 W490rder 171 187 222 217 31
175 P03 W500rder 175 190 226 219 30
179 P01 W510rder 179 195 230 224 30
183 P01 W520rder 183 198 234 225 28
186 P02 W530rder 186 201 237 232 32
189 P02 W540rder 189 205 240 233 29
196 P02 W550rder 1.96 209 247 240 32
198 P03 W560rder 198 213 249 239 27
202 P02 W570rder 202 218 253 247 30
207 P01 W580rder 207 222 258 251 30
211 P02 W590rder 211 225 262 255 31
217 P01 W600rder 217 229 268 258 30
217 P03 W610rder 217 232 268 262 31
224 P02 W620rder 224 237 275 266 30
225 P02 W630rder 225 241 276 267 27
231 P03 W640rder 231 245 282 273 29
236 P02 W650rder 236 250 287 280 31
238 P03 W660rder 238 254 289 283 30
245 P01 W670rder 245 259 296 286 28
248 P01 W680rder 248 262 299 293 32
250 P01 W690rder 250 265 301 294 30
252 P03 W700rder 252 268 303 298 31
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TRpH ARL 1HBYE REpH PP 2 ¥ 1P 4 AR
257 P02 W710rder 257 2173 308 302 30
264 P02 W720rder 264 271 315 303 21
266 P02 W730rder 266 281 317 310 30
269 P02 W740rder 269 285 320 315 31
273 P01 W750rder 273 289 324 316 28
276 P03 W760rder 276 292 327 321 30
281 P01 W770rder 281 297 332 327 31
284 P02 W780rder 284 300 335 331 32
290 P03 W790rder 290 304 341 332 29
294 P03 W800rder 294 309 345 337 29
300 P01 W810rder 300 314 351 343 30
301 P03 W820rder 301 317 352 345 29
306 P01 W830rder 306 322 357 350 29
309 P03 W840rder 309 325 360 357 33
314 P03 W850rder 314 330 365 358 29
319 P03 W860rder 319 335 370 359 25
325 P02 W870rder 325 340 376 Processing
328 P01 W880rder 328 344 379 Processing
331 P02 W890rder 331 347 382 Processing
335 P03 W900rder 335 351 386 Processing
341 P01 W910rder 341 356 392 Processing
346 P03 W920rder 346 359 397 Processing
348 P03 W930rder 348 364 399 Processing
353 P03 W940rder 353 369 404 Processing
359 P03 W950rder 359 374 410 Processing
363 P01 W960rder 363 379 414 Processing
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Analyze Resource Utilization

~Demand Data

Froduct

hax Demand

ftigre ~ GSIM-951

setup Demand

U idie | idie [idie | idie

1~ Resource Utilization

Analyze
Demand
Units

Elue 4

Green 1

Analyze Cyan 1

100 Red 1

Magenta 2

Brown 0

oK

Total Load
Minutes Percentage
11830 41
7020 a7
340 11
3180 44
G400 44
0

x)

i1k B] 4-2  GSIM-951 A& s 4 47
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Free Products Planning

Free Froduct: ]E L]
Demand: 100 Times

Parameters 40 (25)
20 (65)

Cruantity: IO— L‘ % E?gji)
Hour: ,U— B

~Eqnal Spread

Mumber for spread: 0 Clear List

Equal Spread ‘

OK

i B 4-3  GSIM-951 37 ¥ 2 ¥

-Zcheduling 1 Parameters 1
Load Commands File
Task

Shipping Buffer: a0
Save Commands File
Resource Cuantityz |0

’—L] CCR Buffer: ’0— ‘ Free Products Timing
Honr: 0 B

e Mo Constraint - Show Shipping Timing

Schedule Common-Part Cperations B Clear Scheduls

Change Purchasing

Purchasing

A
AZD (3
A0 4D

Add to Plan at end Add at selection ‘ Delete from Planning

Blue Green Cyan Red Magenta Brown

Current:

[v Restricted Auto activation for all non-constraints on OK

OK

4B 4-4 GSIM-951 4 2 g smHE Pl p
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setup Demand o

0 (020 oA IRov iy I e
idle J idle | idle id@a

i
4

T
16

1]
0 5

4
0

3
0 2

1

it 45 ] 4-50GSIVEIS 1 it i % (1)

5 ;

1
e Pl = 5
" - =k 1

- | -

End of Week Financial Statement

i~ Financial Statement 1 i Raesource Utilization
et Profit: 37500
End Of Wesk Cash: 43500 et L brod arilln
ROI (annual basis): 358.79% Elue 0 )
Throughput: 47500
Green 0 a7 1
Sales: 50000
Inventory RM value: i} Cyan - 12 1
Operating Expenses: 10000
Red - 44
Product Weekly Demand Seld Magenta = 45
E. 100 100 Brown
OK. |

i 4-5  GSIM-951 Hoge. % (ID)
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