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Distributed parallel systems applied to supply chain network
planning - A Case of Memory Module Industry

Student: Sz-Chang Yeh Advisor: Prof. Chin-Yin Huang
Prof. Wu-Lin Chen

Department of Industrial Engineering and Enterprise Information
Tunghai University

ABSTRACT

With competive pressure of globalization, many companies have distribution centers and
manufacturing plants at various locations. Tranditional enterprises only persue their goal of
profit maximization had been not enough. They have been transformed into the whole supply
chain to maximize profit. The production activities has also altered from the previous
single-stage and single-plant production into a multi-stage supply chain and multi-plant
production. Therefore, many of the current issues in the supply chain have been focused on
the whole practical side. Through a comprehensive consideration of the supply chain to
maximize the overall value to replace the traditional goal.

The past literature often referred to schedule planning is a NP-Complete problem.
Therefore, this study found the memory module industry supply network planning model of
production, considering material supply constraints, the purchase price of raw materials, the
plant capacity constraints, transportation lead time, the multi-stage, multi-factory supply
network environment and other features. This paper has to propose a non-linear integer
programming mathematical model and uses LINGO 10.0 extended to solve multi-constraint
and multi-objective scheduling problem.

For NP-Complete problem of Mathematical model, this study constructs a distributed
parallel system for numerical computing. In distributed parallel computing technologies,
using Java Remote Method Invocation and the deduced algorithm to achieve high-speed
parallel computing and improve computing time. The experimental results show that our
method compared with solving mathematical model can achieve the good planning results in
a short time. The results obtained allow planners to make decisions in a short time.

Keywords: multi-plant production planning ~ memory module industry ~ non-linear
integer programming ~ parallel computing ~ Java Remote Method Invocation
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e B sb#]\,ﬁ&ﬂ"ﬁ%m@ S #Bi%ﬁf O A 2

7d B/"U@.}gﬁ,\apq/ﬂl,gaﬁ%‘p;é:,;q“,_ e &2 d
A SR T 'w@,-@éé 231 EEEEEE TR

A k3% > RO FEEETAIY > BF S~ £ - TR
EEL 0 LA 4R kT AR S A 4750 0 fusd(decentralized

supply chain) -

Harland (1997)#& ! - 4dad S P 4 > BB 2 S v B R % > 2 % 5 p 3R
4a(internal chain) ~ = £ B¢ % (dyadic relationship) ~ ¢+ $R4#(external chain)%
i % (network) » dr# 2.1 #757 :
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% 2.0~ & Rdard kK ]

K B Hp
R 2r44(internal chain) PR KR R et - BEBROC B
WH Rt AR
= £ M % (dyadic PR kAR —F iy P B
relationship) Wi R L BREPEF AEEF
fl] E'*r“}"l’r
*k 3r 44 (external chain) PR R k¥ PR R a ol

@R B S Rl ke o i
F BRTRFEUAERRS > FOER M
Rl o (PR H AR T - BR)
e % (network) P Fe R ARk Ed = £ M % (dyadic
relationship) 2 ¥R 4#(external chain)
Shd e Fpt s HE g oEE M

AR R

Flpt o R (network) e 7 7 = £ B T2 (dyadic relationship) 2 ¢t $R4&
(external chain)spe & > 4 A RFIF L H s k& & keygie o

R 3T i 4843 B L ehe $E 5 % J Bhatnagar (1993) & 4 3% 41k o s -
s e LR R4 5 — 4141 e (general coordination)® 4 i F -
(multi-plant coordination) » 4-®] 2.4 - — S is e 5 B E B R4E T PF
PR AR o e s B3 REES N F FATRY Y
FRE 24333 REFIIAHRIGE ATV -BIRFRRFIGE
BN A AsaRE R B2 - 3 et e g ]2 K %\\ P — 7 e £4p
=5 ?ilz AP A SR S R BT SR AL &
B 4E2 BEaodpF il ERAAFE 248 5 - B

£ k= .
'}ii.‘v % °
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$t ¢k > Linand Chen (2007)#% ) > d *t g £ eng P Fip3 > £ ¥
B e A AR KB EE R Flet o Wagkg e d Bian
BEFCIRS DI REE o F L L E R R AR DFE - R
WA a3 o LARD 375 BHITEA > FF LR PFRETS
Rttt AR —BRE > RGP BRRER G TELAFREP
.ﬂ:}a}ié\u;’;}%in , Fﬁ u,)’;rl«bna “g/g""ﬁ”ié%ﬁg"’@i é\uﬂi)'—}%z,#&%ni
B oo 4r@) 2.5 1o
5 >
w47 3 > o fz 2 > w4z 1

=

Wid R 1-1

=

W g e 1-2

=

%W id By 1-3

Raw Material
Supplier

Manufacturing

Plant

_| Distribution

o Retailers/

Center

Customers

AN

/

~

General Coordination

Mfg. Plant 1

Mfg. Plant 3

:

;

Mfg. Plant 2

Mfg. Plant 4

.
.

Mfg. Plant m-1

t

Mfg. Plant m

-

——

Y Multi-plant Coordination

Bl 2.4~ —5 42k 2 5 R to k7 A B
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st ek > Samxsivan (2002) 77 3 4 0§ R R AR RE AT 0 B o B
ANZA)EFBRETELADE SAFEHRT > QF BRF L BRI
® AT rﬁ,#fp g P EE O QR FE R L F O ERE

K ﬁ*‘”}%ﬁéﬁf‘ w4 AL TRERFMELE > £ RN B —HiIF
ﬁ:’@—i FrRER AR LY

23 BREE2 ARMIHMAY

AR FF LRI LB F ARG B IR

B N w Bk Eﬁ)fm Bt ARYIZ2ZTH SRRt 4R o

Arntzen et al., (1995)# 1) — > ok & R 443 %s_ s * R S BRI AR
#!(Mixed-Integer Linear Programming, MILP) » & & % 538 2 H $=3f - H
(Bill of Material, BOM) » % & #]:& fx % fedd ¥ < BF 2. 3404 % - Timpe and
Kallrath (2000)2 — * &1 5 A2 5 ¥ % > f1* R & FiRE RS = 1
P MTHEE I RAN PR E TR A2EELE YRR A
PﬁfﬁﬂﬁﬁT’ﬁﬁw@@wwiiﬁ%ﬂﬁ » K EF L R §oop
AABE LB FEALRE A LI RF2Z A A #E - Guinet (2001)# 4!
—FENFEE AR EAT I RERRE > IRBF AL SR E
%37 H & feztE - Moon et al., (2002)41] * 2 %)% & i (Genetic Algorithm)
;’a’*;‘;}&&:; *FUJ %\’jié_skmfﬂ ﬁig;]mEE%FéMGlglloetal.
(2003)?I %ﬁ T8 A ﬁiﬁ"”’ﬁf ﬁiz«] Kt R2 R

LA EE TR S i #ﬂi~ Z 2303 (MRP multi-site model) - Shen et
al. (2003)?I PrZ et L AR AL R £ TR A & K(Internet-enabled
collaborative agent systems) » i& * % 5 B % 3k Bt 0 f2/44 2 3K 42 - Chan
et al., (2005)# * AHPéigﬂﬁiiméﬂ@}déﬁaivL,llngﬁo
Lanshun et al., (2008) 4] * 2 %)% & 2 2  # 7 P £L % ;2 (Lagrangean
Relaxation method) % ;4 % /‘;\ RAARPINI o MHa T o PRy R IES
REFR S Rn2 A%E > T AT E BRI FA LRI -

Yoo w3 Be P AR iR RRE L ERELSE ARLIFA -
Lendermann et al., (2001)# ,z%s‘f%%iﬁv—% R PR R R R R 2
W25 RS AT AM R AR REAE Ra o Y
A EE & G g2 A ' - Watson and Polito (2003)# 41 2 TOC 3 A #

[e]

W

A
T
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ZEFNFEEES > BRI EEN I IR AR ZTE A RFAE
Gen and Syarif (2005)F1] # & * 4 @5 A#H R & A FF B 2 5 2 fofioh
BB B hp B B A FIF S 2 eh % dce Yeh (2005)3% 1) R & B AR
e | B R g i (Greedy method) = % 3* 37 % ;= (Local Search
method) #f2 » A3 T R SIF SRR 2 ABRB HAREAE X AT E
m%mmﬂﬁﬁowmQWQ%x ML ATFE G f M N
BIE % o & w8 2 (Memetic algorithm, MA) > 274 5 F# % B2 AR B3
HAopii  wiefadm g &R ¥ &3 - Limetal, (2006)# 41 >
BT ENERERETER TR RS S R R E AR
R 3% o Aliev et al., (2007) 41 * 4 2% (Fuzzy Programming) & £ = #c & #
|32 EEAFFEE KF L& EfZ - Linand Chen (2007)41 * /& & #ic i
qwﬁ,ﬁm—ié%@?ﬁaﬁﬁﬁ’@ﬁpﬂg TERPFELER
#] - Kanyalkar and Adil (2010)# &t —& 23185 > ¥ & S A58 1)
SRt AR @,«ﬁawwao%wf R TR Ok K 3
BT % i’fsza\ﬁ—"zﬁ 25w B2 (Directed Graph)ds it ot fd 4 & B3 > #
s A «%&%W%@«% S B 0 (O AR RRES AR
B2 BT E 4 2 #cf 4p 0% o Altiparmak et al., (2009)# 1 £8 i 2k Fliw & 2
(Steady-state Genetic Algorithm) » & * g A 4] ~ Fo g S £ F P
(Lagrangian heuristic) ~ 32 & 3% & F]i% & ;2 (Hybrid Genetic Algorithm)fr%s‘:%i
X ;% (Simulated Annealing) e & #at #iz - Altiparmak et al. (2006) 12 5
%%ﬁﬁw%&é&i’%@Zﬁ—w’ﬁwuéﬂﬁwkﬁé@7
B Rp e RdH: o JI* ARFE 2 AT H R BAER > 2451k
SRGTHEARRA  Ra > PP ANEITEREFREZ N T
TRYVEIY I EHTEFE

bl T

‘/273
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Supplier seS Plants keK DCs jel Customers icl

Caj 4ail

Ist Stage 2nd Stage 3rd Stage
B 2.6 F v B4 o B %

Chern et al., (2007)f1* 3 = B4 5§ =R LHEE K —F P4
£ 427 5 72 (Multi-objective Master Planning Algorithm, MOMPA) » & % & &
W AHT o fRAERELIPREFIE RA > BT MR LTH R L0
PR EATE AR B2 E D FHEEE Y- F e o d NRRBREEKE
AFEMERFERBUEEERETFFIRES 5 728 > Flpt - &5
RAIFFLE R YRR ELATFE o Wu (2004)4% 21015 v R1F5E 2 e %
B 2EFREE S FRERE S BEHEFE > AoB 2.7 o7 0 BT
G F A ROEIEE D RO REAS G REE T8 5 R
e 5 RURE > JIY R RS 2EAS AR R L EEY HE RE
2L(D) > K@ o T I AT ‘Ei@ﬂiﬁ?ﬁ B E RO GG

&
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Production
resource
subnet j

2
—> )
4 )
Zf:] T \_* Di
4
ZF[ b b

The network
represents a facility
with 3 products, 3
production lines and
4 periods.

—» (>
B27 557~ w2 5 B2 BRELR

BHa o PRI RAPMAT L PR E B R KRS 2 Ra
W EEHA G AHPT FPE LAY AR 0 e B E v b kdd
PROFIEZ ALY o B TR R REFAECF 305 B R
B LR T Tt B Rshe e - BB E IR o

Bk WU (2004)ie —H P o T S H - BIE s SR E - S ED &
S5 S ’@@?J:,k AR A RBIFIET > B¢ B NP-Complete
SRTRE Fh o T e @ I F 1% BCmEL/Z2 (Shortest Path Algorithm)
FFH A A B PELR 0 ] 5§ fEA 2 5050 0k 3 - Chen and Chern (1999)
TAIH BEELLE 0 Bt bR 2 R R EREBERT
R ARIINI Ra o BB EC AR T N d 7o 4o

bieEEARE PR E AR BB E T L T L



-nJ jﬂ-

ﬁ%ﬁﬁ

C B EBERERERY

Fd 5B R R R R
e i 3T H FIH BA v U] | s B o
FefrE R Aok 2.2 -

» P
— 5

TR D - BEL
gié@@$$

@ ATiE 78 T
PR E R A g
?&%wwéﬁﬂ’

%22 S RERAARENMAY (AL FR)

S5k Lca
é/f-k Rz g 24 — : o
FARESLH | TELY W] @ﬁ’]ﬂﬁfﬁ*
Moon et al. (2002) A FLF B HrE SR v v
Giglio et al. (2003) ROEAEARG] | HE SR v v v
Shen et al. (2003) RELA HrE 5 M v v
Watson & Polito (2003) Fog s w 5FE S R v v
Wu (2004) ARG | H PSR v
Chan et al. (2005) A E HrE 5 R v
Gen & Syarif (2005) AFFE 2 SEE SRR 4
Yeh (2005) B sSiw R 5FE S R v v
Altiparmak et al. (2006) AFFE 2 SEE SR 4 4
Lim et al. (2006) ot SHE S Ry v 4
Yeh (2006) FogF N w Bk A v v
Aliev et al. (2007) AFFE 2 SEE SRR 4 4
Chern et al. (2007) Fegw B | HEF SR v v
Lin & Chen (2007) RG] | B SR 4 4
Lanshun et al. (2008) AFHE 2 - v 4
Altiparmak et al. (2009) AFHE 2 51 %5 Ry v 4 v
Kanyalkar & Adil (2010) SRR 5E 5 R v v
IS =Ey INLP éhT 732 5 | 51 % A v v v

e ERe

AR

7 e

.

|

/ﬁ-ﬁ' =

Rt

B 5 R S R

B PR 49 50T WU (2004)
7 & NP-Complete #1f° 4% >
ity R

F AT T 0 B ik
S (Gl Tl =l

B %GR R R4 R 1 2

?Wiﬂ“é%%ﬁ’%ﬁ@u@ivﬁﬁ%y%ﬁ@ﬁ%aoﬂw
PRt rar B eREE e RS RanEReriE- B LR
W e 4 £rEF i3] > f1* 24V T F kg g EE?F"*P\ » LT T

R R R RS e M A SRR ARG R



40 i ﬁ LR A R G R AR RT3 8@ T
BECPU)EFHied >0 5 ng 372 55 L R Faaig
AORCY o D H - EUE R F 7 E00E GEE g o & AR B e

WEH P/l Bhl - A PRI NI PUIRERATEES
F B T (cluster)T 5 oo i 23T fF AL enpe > U EPHE - T BT R 2
ity EN e T

TRk kM maR T2 £d W EE 2R
Flynn (1972) & immﬂﬁﬁﬂ%ﬁﬁﬁﬁ%ﬁﬁ@#é’Hmmam
Briggs (1984)+ # 11 % #p T 7 A2 2 B % ek it - Bell (1992)"* LRSI~
TR B o T ﬁ*mfré@ﬂ’ BAeA R it o @ T (7 RIL ik
Fuog B 1 2 Message-Passing System == # T > MPI(Message Passing
Interface) ¢ % 1992 # 7. B » P chE ] T 4% e 4 R £
Bt ARG T A3 SRR o

T {7 2 G r‘b;fg)fgj? Ba 1 (1) BrdlEd AR Ra1 it
- ehip A R R PR L L 2 SR E S B o %ﬁ%
Wih S > LAV R ET RS FIG - BREREL 2 E
RE- AR F - f%’fgﬁ = %*iicéﬁ#@'&’ﬂ
PRILEEF - AR - BEER A G o 7 t”i’%*‘v:“i dend fTF G
SBALEG AP A R S1 TF UE R BRI EI R T SRR
PR ERFAEY B BTN FAS OpenMosix o (2) F B L B2

52K ) 'T}Kmr,ﬁ T (T F LR A- BAIEEE R

AP R & > FIP 58 5 Bl B RAFEI T 0 f3 AR AT
FAOpER o 7 i ﬂéi&f@;ﬁ%m{%— BAZAE F BRILEL G F
RN T FIr T R RN L > YT B e T F 3t

\4;
rq’\
W
‘.3;
&
&~
[

/

I

Nu

F_k

"

B oienip o R i A *"*"’}#3 4 BRI o

241 T fFE-E fs2 maz BRI

Wilkinson and Allen (1999)#-p = e {7 § Fgik sl eanfie § 2 5 3 %
wp -
1. X 3%l -T 7 7 "% (Shared memory multi-process system)
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2. AETi Rt -T 7 T " (Distributed memory multi-process system)

L3RR R %Y Y S TI%/%@E’—_‘E?; Rl e —
Brefatl - T3 FEIL BIRE L B iz w ) o & SGI Origin
2000 # £_Sun HPC servers 8 & £ 3 3% 3o 8 48 % Jf#fﬁ?, ERR A TR SE T
feJ2 B (Symmetric Multiprocessor, SMP) it o HITE K kiihPiw ¢ ﬁvg&
el (T2 LAJR®E - &d THL RIL B2 B anf o ;@@marﬁ:ﬁ; 2

TEARNFT LR FERE o REF RO RS > T T AR A R
TOUR KT PTE RGBT AT BT Y S mfli;xnf v Hat e
RGP = 5 X o RWF 2L T ed¥gE - B 28 P 1 X 354
A 5 AL E i s i o

Processor Processor Processor Processor

Cache Cache Cache Cache

Bus or Crossbar Switch

B 28~ £ 3ot b Rl B AF BT LR

AR R T TR e Y E - BARIZERNT L op e Rk T
3&’4%%ﬁ’@3 RSk SR F R RE BB e AUT B
PR T e TS @ L BIE 4 6 i (Message Passing Interconnection
Network) » o /i & i 2b— T & F W2 N> Vv @2 pd Rk
BE2ZEOE PTG ¥ AL @R L ¢ A kES > oy
8L e PVM(Parallel Virtual Machlne) MPI > d >t 553 %?*J? i o R iT
E @ﬁh] B AT € FI A R H T T AT Bt P oo AT MR R N

X HE =~ £ T 7k ¥y(Massive Parallel Processors, MPP) » Bl 2.9 3.7 7 & 4%
e BAY S @_ﬁ i SLerZE Tﬁ_ o @ A HTFN e Y 2 ﬂfﬁ_m BERX T A A
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1. B 2R T 73 % 0 4 IBMSP2 ~ Cray T3E °
2. BBATIHN :rv@%ﬁd R B @A A E BT Mk S B4t Linux

Vs 2
|

Tk SugE e B A T %% «h Beowulf cluster -

| Interconnection Network

Processor Processor Processor
| | |
Cache Cache Cache
| | |
Bus Bus Bus
| | |
Memory 8 Memory 8 Memory 8
10 10 10

ﬂ 2 9 A }i{}‘ \:U'rﬁﬂ\gﬁ @W /J /P *‘?‘:r R g]

HOTA P AL B D R § SR 2 A G R R R
£

TR ST Bl P S AR R &

223 X3 N RHT AT Vs AN RET 7T
£3 RHTEFLS AR ERETER S

Lo rBER 1m0 | L 55 h e il fp
AL B H T LR
FIRIE B2 B ang $43504 | 2. A 2RISR AR

I_to

‘Q

T‘\:' o

[ 3

2. A AR BB TR
By

3. WFAAESELRFIBED
LT Rt o

BRILEH LRGSR | R A DA AR T R

B | ke - RSB

Frde o

I .

=

4

T+

BT ER Y IR B Rl AR LR - ood £ 3 e RH
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¢ B (BUS) AR T A AT e R T e iR -

242 T 33 E ksuz il

Flynn (1996) ix 7. .éam:}fgﬁ’»iﬁ LAeE R F T P FAN O B
Hrdl B fo? o 2382 Schdp 4 > RAHERAEFEY » ok
N Mafl & H 4 4 B dicdp 5t R e (Single Instruction Single Data, SISD) &
P RILB T Y 0 A - AL R - B afR o & - BARSY G
44t FiER L HI Pl FEY > BN PT RS
g 5 7 Fe(Multiple Instruction Multiple Data, MIMD)) © 4 % #-7
d H- gt 2 H-dpd o frigFy BT AR 52
SR BT  BASEE > F - AT R %& - B g Bk
4ﬁs§ﬂ@“"?@ v d - BRI B FAGEREY i s o TR
Bigs BEIEB/IZEY - F BRJIlERARGAAR DI L R EF T
B TR o T b B E A S g B 0 T h- B S
HHEBLFEFEE - Flynn #of 2 845 £ 7 gy 4 % %% (Single
Instruction Multiple Data, SIMD) -

Wilkinson and Allen (1999)z.p¢ 7 MIMD % *g® » & - B ARJIZ BT b
e EAN o BT w5 f 4250 £ dedn (Multiple Program Multiple Data,
MPMD) 45 - 12 2 H 423% 5 #y5(Single Program Multiple Data, SPMD).%
Wo SRS T HEBEHE LRI PRSI RPARIZE RG> L F AL
ol ERCE S AR )I‘—«uru 1 & cyed? B (Master)#-¢ f 4 fede 5l E - B

Bl edT B (Slave) 2 17 > oW P75 RN foit B N A
o5t kpedfos fedi 2 0o B 210 3 MPMD % 8 - @ B 425 5 By
PIE R S — B A AR5 > 2t AR T U f F el ory b 15 ifu{;ﬁb—
BAZNT s BAIZE L RRERET o HW A RIBE R 0 SRR - 0
AEd A RIEERGT AT - AR Bl PR ARIZENGT 0 B 211
SPMD ¢ 4.1

\

\\“‘_
§
IR
%

AN
A
ek

g

%

pE

-\1\«
N ~p‘ RS
|

%
)
44..
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|

Program 1 I Slavel P |- Data 1 4 D1 |-
|
|

r—-———— - — = — = |
' |
Program 2 p2  Master + Slave2 P |- Data2 [ D2 |-
|
' [
r-—-r—-—-———""—""—""—"~—"—"—"—————— |
|
Program 3 | Slave3 P |- Data 3 4 D3 |-
|
' [
Bl 2.10 ~ MPMD 2z T#E%‘]
r—-r——H—"-""-""""""""="—"="=-"—"="—"="—"=—"=-— |
' |
] Slaver P |- Datal | D1 |«
|
|
e e o o — — — —— —_——— e ————— p—
r———-=-- - -"—-"--"""="""-"—-"—- |
' |
Program |  Master + Slave2 P |- Data2 | D2 |-
|
' |
e e e e e o e e e e e — e ————
r—-r——H—"-""-""""""""="—"="=-"—"="—"="—"=—"=-— |
D3 |-

2}
=3
<
I
w
~
A
=)
S
g
w
—_—h -

e ¢ é (Penalty)"“

JE: N
v - BT F 2 AR A
-

WELBERS T A B T PVM o MPI -

PVM &_d % & Tennessee ~ & ~ Oak Ridge M %3 &% 3 £~ Q0T 7
ARAEFERE cvF P SRR %‘riﬁz BT g e k=5 - B 50 ¢
T VHEZE L RERY AT G EF R v gt g.s;kg‘,h? & SMP &
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MPP #g 3| cnT (72 fg ~ » EAR LT Mo~ B * B752 € ch1 (T35 o i’é;’“
BET EE S BRI A5 - BREART S - AL
FHAASFeT] & B35 H 8 0 5 E R T A

%] % PVM iz < Message-Passing System == 74 5 MPI ed 3 o

PVM ehaisd e T 2 1755 3 e BR300 @ RRES BE S5

d3twmiE MPI B iR EZ ¢ FI2 L 7S 03 bm A2 Lot anFlEg
EREY AN L e B Ve T T EARR G e
B * o 6 H T SR R oo

PVM £ MPI #7d¢ iz i~ APl > R & A -2 w i 5 3 o B
Tobry TR R kR 3 PVM {e MP1 - PVM $ 4 & R THRE ™ 7 3§
'ﬁ#fﬁWM’ﬁ_F*|waﬁﬁ’£i%ﬁﬂhﬁﬁﬁ§ﬂﬁ§%:Mm
LA AP MPIREZZIFEE ALy 2 LFFHFTEEET
SRR B IRE R ;JNMwm ERFMzZ F B kA MPI
F1F PB e o o W RGE SRR AR T2 T AR -

Mt (2009) P ARt B @3 B T DL NAHME L AP FE T
L2 K ALITHARHE S L A A ERIER LR TR
T EM2 AN RBIRE N G4 B BHITEPRM o
BAfE R @i T EAENEFITERF NI R G 2 P anid o
LTIz "f{rkﬁ_}\ (Debuger)ii > » @ w2 45 cnTk B S Bk o
%#*%+m%a HEER O B R EARE S R A o

> w D oE
«—+\

AE AN BT R B r S P PR 8 (Client/Server) e 258 7
Foo T fF i 20k ekl B & % F £ % PE(Processor Element) ¥ 12 T {7 g J® ¢

FREEFLIRARIE ) BRI N E T AL R F R > T E R
NRARR P2 M WP e Y 5 B FIRBEFASNKEEY - F

25 SHF a
BAENE T PR FE LT o A NS hAENE T RT LB - S
e S ST B NGNGB S U I 4 TR Client/Server 17 . o 7 PR
FReBR T RNGROE P BB EIRGE o R 0 P hREERER DS E
YT BIRBIcE SN I BRI LA RS TP TR G AT -
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iRl iﬁz‘f# ~ EAedk v R ok e Client/Server 5 &t o
AP RHE o 5 RA LD R T AN P RS AR AR

&gt 3 N7 g7 Client/Server & @8 4 i+ 2_ ¥ chfd 40 #-8 — ¢ Client/Server

A S - 2 RN E et 2 0 BASCRB Y B R H S g

e e - 5 a,’?{c%t’ AT A > Aept ¥ ousE 2 {3 B Client/Server i

Hod AP it B P oA T TP Bk R AR TS & kLo
Orfali et al., (1996)3‘% MARP R d KT &3 0T BEE

1. Plugand Play : ;ﬁrj TEREDNG o TR AR ReoR <
FdFippitedad mn dAhpNgd v s E’ﬂiﬁgﬁ%c'frﬁ%“,ért o

2. Interoperability : 58 4 & T_& n’ﬂ;’f% ERPE “”ﬁ“ RB(Object Request
Broker) @ 4p ﬁzi’fﬁn A @j LA R g EARE P TR
FEod - B EFANLSALN ,]‘\ “’FE?’UT* N EPRFREHE U S
2o 2T e v R KRR .

3. Portability @ A& #73% .ffw‘ B g it —-}‘;MA
TERAMEETIRZm A TR g 2oy
F B(Implement) s Fgb sk P 975 enfe ¥ 0
T L biTE s B Ak i o

4. Coexistence: Bzt 2 e NV U EE S Ko 2 5 FTende i}
FoAAREN T UL AR o

2E f, e ¥ 1Y

ARG RS PR A CE R B B o 5 F S st 2R R
Rk RETEY g0 Bde Java ¢ e RMI #4 ~ o OMG(Object Management
Group) 7+ 7 CORBA A ts frpicdic 74 L DCOM 78 22 e g FR 7% (Web
Service) & > T B4 AR 7 TR * anJavaRMI B e /i B0 2P T B
X ER L FSCORBA it H e i o

2.5.1 JavaRMI

F 2 52(2008)3p 7 JavaRMI #_Java %% ¥ gz 4% 5 #F v (Remote
Procedure Call, RPC)#s#1 » Client/Server ¥ 11 A 473 2 T ¥ 0 2 22
d pRAEFTHRIES- AT EHE JavaRMI 7 # 27 B E 1 #
Fen % Java ;fﬂFé“iFé"‘s‘é - SHBFHGF-HFBFELR - FHF
JavaRMI s #7358 12 % %@ > 3 {7307 F e Java w18 B (Java VM) + 9
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Java 3 2 lF v 2 pod g 7 AL HE 0 Ao 2.12 HrF o

Bl 2.12 ~ £ * JavaRMI # f#mln\ S T AT LA

B4 (2008)4 DR AR A eS e N B R R S AF T
2 AR EF) L socket 1 d B R ﬁi%ﬂi‘ﬁf TR LA D
W Gl FOR T S BRPE IS o B P R e
SR RARNRH T P ERES DY g R o aed AR
iﬁfﬁé»»mo BEEARLEe A A R T2 s F Ju B e 3 F] IR A
#2 5 (procedure) » # A2V B RAMAE R EFAIRBFABEL ML B e
Pl BARR 0 m T BARS G APE R EARS 0 T L A e SOV R R
ot ARFLT o
FRw % (2008)4p 11 Ap T L ek v iR R AR B G AR B e e P 0
JavaRMI £ g4 4p e > 12 JavaRMI ii 53 #4634 (725 3 58 7 2 cfe VAR 5 i
=4~ % (Remote object) » F]t » { it B EPF FEB AL - BT L >V UEZ
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R pos P 0 # 5 g 30r & (Dynamic Link Library, DLL) =2 s - 3R
%ﬁﬁ Ry e %%ﬂ%k@%ﬁi’ﬁyﬁuﬁ%ﬁA+o

3.3.1 AN hT 7 10

4

AT 7 kA 0 5 & B3 B & Bk(Computation Node) it 4 $13¢

FROTHEET FPE > PIRR SRR TR ARG S fBE - B R
REEFETEPE > AR B RBANE R TSR R A
BEAA DS AT A RE b R E 0 PR R ERLIAR Y o A

R AT T A B2 N5 RS R B RS B 5§ B AR o
TR ERERL LS B AHS S 4R 35 4T A

78
No. | B & sbibh | Bl s stk
1| 1,234,556 1,2,3,4
2 7 9 | 1,2,3,4,56 1,2,4,5
e g s men | Heionas | B 3 | 1,234,556 1,2,5,6
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Domain

Domain
Decomposition

Server

Call remote service methods
<~-->
Remote service name

Computation Node 1 Computation Node 2 Computation Node n
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1. void parameterTransfer(String fName, byte[] fByte) : pt = /2 3= & 1 & # &
AORPRE B B WA N S BS B BB AT TR 00 N Lk
BRGNS EE A TN U2 F RS B 28 fName L2 F
%ﬁﬁﬁéﬁwﬁmeééi%@ﬁ$maaﬁﬂo

2. void modelConstruct(int nl, intnJd) : p* = ;£ 3= 4 ehi & # ¢ 53-8 &2y
*g%g\ ng%@x;m&&;ffﬁigﬁfm ’ ,g:.rw»r%,g% 3 N4 ﬁ]
JAVA i£ = LINGO #7% & F B~cning = F4h° S¥enl 5 BRF dicg >
nJ & i i g o

3. void combinationTransfer(String COMBI_1J): p* = 2 4= i2 ennd & # 5¢ 5 34
BB R T GRS T A e £ 03B S B g R 0 L e 8
Vi FtE o 28 COMBI 1) 5 =R % @’5 FVEDS 1 N IS

4. byte[] modelSolve(int cCount): p* = 2 4 i 503 & # i 5 PPRzgeEed b 4o
CEIEECE S Sra i I R ) Fa SR Ll R L
BEHA N RfR KRR ED OS5 B » 2 T B AL
v 3SR o 2@iccCount 2 B L kT 2 kiE 2 F R GRE

E AL

J4:
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Receive parameter nl and nJ.

According to nl and nJ generate all permutations
and combinations.

Declare all ComputationNode[i] extend Thread

v

Call parameterTransfer(fName, fByte[]) function of
each ComputationNode[i] to send mathematical
model parameters.

Call modelConstruct(nl, nJ) function of each
ComputationNode[i] to construct mathmetical model.

ComputationNode[i].isAlive() = false
AND
Combination need solved exist

Call combinationTransfer(COMBI_1J) function of
ComputationNode[i] to allocate combination.

v
v

Call modelSolve(cCount) function of
ComputationNode[i] to start solving mathematical
model of the combination.

v

P> i=i+1

False

False

All ComputationNode[i].isAlive() = false
AND
No combination need solved

True

v

Sort objective values of each solution and get best
solution.

( Distributed parallel computing finished )

B 3.7 ~ PRzt B AR

50

False



> w e

10.
11.
12.

13. %
14,

BT OB UEP RPIR O B AR

ﬂi;*] ~ %#nl 32 ndo

Rk a2 )l i ()i 2 o5 s e s o

5 HELi(1=0,1,..,(1 - 1) 8k (7 a2+ o

rPed & — B2t E & 8L o parameterTransfer(fName, fByte[]) = & # i »
BEHEF R PSSR - B EEE AP RN 0 N LS
B 288 A~ TR o 2 F A N EBiE o 28 fName 2 < F 44
bRk LA Byte 2 ¥ FARE S AL .

efed & — 28 &gk i ghmodelConstruct(nl, nd) = 2 4 12 0 1§ 3% Sdcis
F- BB SIS B A T 2 L4 JAVA i
> LINGO #7% & # Boeining ~ F 4% S¥enl 5 BRp g >nd 2 4
B Rk g e

wEi=0

VEERIFEETE I ARG BEAE ) HNEE L A AnE
I8 F 2 Rl H 3100

rE 2t 8 & 8L g combinationTransfer(COMBI_1J) = 72 # 2 > & fie & 3-
B g B E E BT o S8 COMBILID 3 A3 5 ehie & v & 03
B

& & 2k i ehmodelSolve(cCount) = j2 4 & » 3 £+ 4345 3% 8 Tz
il mgg BEAHNT 5208 o 28ccCount 5 2 & hdhie » 4% kit
R i A Rk =
HiwFha(izitl)o

LF =1 2|uli s s S e HhH 120 K2 RliE BT -
B R R LEA R A ] AP R 2
h: R

RIS SR ST TP
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parameterTransfer(String fName, byte[] fByte)
function receive mathematical model
parameters from the server.

modelConstruct(int nl, int nJ) function
receive parameters from the server to
construct mathematical model.

‘

CombinationTransfer(String COMBI_1J)
function receive parameter from the server.
According parameter to select mathematical

parameters.

modelSolve(int cCount) function receive
parameter from the server to start solving,
and the parameter is used to create the file

name.
—> Solving...
False
Solution found

True

The solution written in the txt file

v

Read the file and return byte[] to server

v

C Waiting for another call... )

B 3.8~ 35 8Lyt g e

BTORES UEP R St B R

parameterTransfer(String fName, byte[] fByte) = /= 4~ i 3% Jc B R4 & i%
S R SIETE SR R LS T L ET S 3RS
poo SBcfName 2 2 FALh R LA Byte 5 2 F A S L
) o

modelConstruct(int nl, int nJ) = ;2 # i 3 PR B i¥ g faE > &
B ART gy A eh 58 % 9] JAVA 22 2 LINGO #4 % & 3 B~¢hIng
2 F e FEnl EEER OEE o0 Wi ik o

combinationTransfer(String COMBI_1J) = /2 4= & & T P PRzY & feenie
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Eop b e g Ry e £ P E WA h S ik o S8 COMBI_I

LR A DF R o

modeISoIve(int cCount) ™ /& 47 i* B r PPR Y B ¥ chfdiefs > 31 Y & ghd
FR¥P B 3 Ao ehe 4G (TR HOA eh Rz o S cCount B B4 eh

%%’?%éiv%ﬁmﬁﬁﬁﬁo

LINGO 3 +v 4p i~ (Iteration) ¥+ #1c & #-73] Fj% -

LINGO #.F ¢ &35 %2 » Hud% 2 a3t rdh b7 F 2R

ErHHS

modelSolve(int cCount) = j 4 i+ ¥+ &

modelSolve(int cCount) = /% 4= i+ -~ F

PR3 o

DB SRR R AR o £ F PR e
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e
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%

Rfpt ehT @73 F i s % 6 RIERF B 6 7o 6 R E fi > 4

FOBEF T (AR E o M pER S 104354 0 H 15 Bt B % 4T £

%32 T FFE S

No. Runtime(s) Objective value
1 1420 43173
2 254 44457
3 1101 43173
4 76 44457
5 253 42871
6 34 44457
7 5562 43495
8 10434 42211
9 6249 43226
10 1954 43495
11 182 44457
12 2512 42623
13 119 44457
14 30 44457
15 2202 43495
P Ey 8B LI ELEE VA HAaRY 2B ERER
Qﬁé%ﬁmdm%ﬁﬁﬁﬁﬁﬁﬂiiéfﬁﬁﬁ’?ﬁgﬁﬁﬂi?
UEXE S e £ e Kb d L A4 720 T b
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SR ES N A2 N E - BY Faui st > BT EHEE G
Mk o LA fRARB BRGNP AL

332 Tt B2 wE 2

# LINGODLL * # &7 LSgetCallbackinfoDoubleLng( int nLngEnv, int
nObject, double dCBInfo[]):= % » ot = ;2 7 1 4% & LINGO A 54w
% (Upper Bound)4= ™ % (Lower Bound) % 3 > fﬁfﬁé”‘* ERLRCLE A
"EEPF D edT ko T2 T L ER s H gk AT Fﬁ’l(’%%
AR (F)) > Sahs &) -

46000 45500

45000
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\\
44000 +

44500 +
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44000

42000 +
43500
41000 +
43000
40000 +
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w o 9o WwooWwwowwwo oo woowowowo
S8S83828c8c82828228382838238282 = - I - =
AAAAFRATSONEERREeAAEsdaREeRRE 0002022020202 TOoAM@o@osSs@weroe®eaa 2333339
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44000
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® 3.9 ~ LINGO 3 B g4z ¥ eht R fo™
AT PEE T w AR A B R e Rt o % - JEHG S B
=P BT R e F AR Rk A e S oA PR R
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#

(6 suppliers ~ 6 manufacturers)

Objective value of global optimal
solution must be greater than or equal
the best objective values of all subsets.

(3 suppliers ~ 3 manufacturers)

C is the best objective value of 3
suppliers and 3 manufacturers.
C must be greater than or equal to B.

(3 suppliers ~ 2 manufacturers)

B is the best objective

(2 suppliers ~ 2 manufacturers)
A is the best objective value of 2
suppliersand 2 manufacturers.

value of 3 suppliers and
2 manufacturers.

B must be greater than
or equal to A.
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When the Upper Bound is less than the best
objective value of subset, terminate solving.

Value

Upper Bound

Best objective value of subsets

Objective Value

Lower Bound

e B RS RL TR RS ORERIE
FER P E SRS 0 H PR E Y & By
B 3.13 5757 o fim P AT R KD FE L 24T AT

1. void parameterTransfer(String fName, byte[] fByte) : #* = /2 4= i 1 & # i
B PR B BT RO DS R SR AP TR 07 S Lk
R AN EEE A FRP > 2 F A VB E o S8 fName 5 °
FH R AL Byte B FARE S i AL .

2. void modelConstruct(lnt nl,intnd):pt =3 242 ehd B 2308 &8
g PR B ch P o > IF W] AT TR a7 NG )
JAVA £ = LINGO #7% & F Bocning = F4ho 5¥enl 5 HRF T E >
nJ & #Wig Ry d -

3. void UBLimit(doubIe PREV Obj) : =324 2 ehi B8 i 4358 &8k
FPp IR B S kI o 28 PREV_Obj 5 + & & s iz 4
L%z piEiE o
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void combinationTransfer(String COMBI_1J) :

FE OSBRI A R A E S ¢ R e L

g ke
£ NipEty o%ﬁtCOMBLUja@ﬁaag'%ﬁwﬁéﬁé¢ﬂ$3 o
byte[l modeISoIve(mt cCount) PR pe it end B g 5 RPREE e e pL
b

B S TR i 4

2R E R S
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>
Bt e

JEEE B r > T EH s AT
P w B EPIRE o fBccCount 2 L il 2 k2 2 3RO
% L AL R -

A R

F v '#,:LR
t
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| Receive parameter nl, nJ and PREV_Obj |

According to nl'and nJ generate all permutations and |
combinations.

| Declare all ComputationNode[i] extend Thread |

Call parameterTransfer(fName, fByte[]) function of each
ComputationNode[i] to send mathematical model
parameters.

Call modelConstruct(nl, nJ) function of each
ComputationNode[i] to construct mathmetical model.

v

Call UBLimit(PREV_Obj) function of each
ComputationNode[i] to limit Upper Bound.

I
o
A

ComputationNode[i].isAlive() = false
AND
Combination need solved exist

Call combinationTransfer(COMBI_IJ) function of
ComputationNode[i] to allocate combination.

False ¢
¢ False

Call modelSolve(cCount) function of ComputationNode[i]
to start solving mathematical model of the combination.

v

> izi+l

All ComputationNode[i].isAlive() = false
AND
No combination need solved

True

Sort objective values of each solution and get best
solution.

( Distributed parallel computing finished )

B 312~ PIR#eFE AR (F B S BB RB| B ST R)
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14.
15.

BT RES NP RIR O E A

ﬂi%l ~ %3 nl ~ nJ fv PREV_Obj -

Rt kp TENMDfr AR RBEENNA 2 15 s g o

5 HELi(1=0,1,..,(1 - 1) 8k (7 a2+ o

rPed & — B2t E & 8L o parameterTransfer(fName, fByte[]) = & # i »
BE A NSRS E - B E SR AP ATRY 97 N L RE
A S8l 2 FAPN > 2 F AT N BiE o S8 fName 5 < F 4%
Fuh R LR Byte 5 ¥ F A EH L hi AL .
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- BFEESRIEEEFT]  AFLTERT 7 051 JAVA 2
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§oehe g 8 S BT %8 COMBII % A3- 5 ehi &t de & eh3
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#¥ed 2k B & gk i e modelSolve(cCount) = i 47 2 » £ 444395 31 9 FriR it
ek

EN
iy
LT AR T E o S8kccCount % e & hil > L% ka2
L
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2P ER RO AL S

HigFmha(i=it+l)-

AT 0= 285 % 5 Lagd 2~ H313> F 2Rl ~H3 8o
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parameterTransfer(String fName, byte[] fByte)
function receive mathematical model
parameters from the server.

modelConstruct(int nl, int nJ) function
receive parameters from the server to
construct mathematical model.

y

UBLimit(double PREV_Obj) function receive
parameter from the server to limit Upper

Bound.

CombinationTransfer(String COMBI_1J)
function receive parameter from the server.
According parameter to select mathematical

parameters.

modelSolve(int cCount) function receive
parameter from the server to start solving,
and the parameter is used to create the file

name.

—> Solving...

False

Solution found
OR
Upper Bound < PREV_Obj

The solution written in the txt file

v

Read the file and return byte[] to server

v

( Waiting for another call... )

F13.03~ 3-8 S meap it §inde(5 & £ 2 R LS4 R)

60



BTORES UGP PR & By gt B AR

1. parameterTransfer(String fName, byte[] fByte) = ;= 4= i f&Jc B PR 2% & %
BF B gl AL R T S RN L AR A
Roo SodicfName 5 v Fahedh % LA fByte 32 F A S chir A
71 o

2. modelConstruct(int nl, int nJ) = ;2 # & Eic F PR & 1% eh g fud > & F
A AT A a7 585 A1 JAVA £ = LINGO #7% & 3 B~<hing
v Ao fenl A ERE R o nd i Rk o

3. UBLimit(double PREV_Obj) = ;2 #~ i 3 B PR =4 @ % e 4 8 "4 Upper
Bound - %# PREV Obj z + £ £ vnd 2 3|8 %2 p & -

4. combinationTransfer(String COMBI_IJ) = ;2 4 i d iz @ JR2E & feenle
Eo P E iR R e £ Y A o S o -8 COMBI_LY
RS D NN F R o

5. modelSolve(int cCount) > ;2 $~ i 3 P PR =) @ i% e ficfs » 325 & 2L=d
P B A AT ehe 4G (TR WA eh R 2 o S cCount & B 4 oD
E LI S B 42 ) S -

6. LINGO 3 +c fp ik (Iteration) ¥4 # & #-4) K% -

7. LINGO # % g5 =& F 1 R eniE | >t PREV_Obj ehig ps > %)
BERLEAIRE B HFB F 2R HFE

8. modelSolve(int cCount) > 2 4~ i2 #3+ 5 2% 8 » ~ F 4§ o

9. modelSolve(int cCount) > ;2 £ #-~ F L =77 7 w

}XE

®
i
i

10. 3+ B g 2 E A > B F RPRGgwted o

]
FEIRE I S SR 2Rk o Bdee SR E R > 3 AF

AP EEHE S T TR E > Tl AT FP R R 0 RIRSE
p
p
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When there exists a better objective value,
this value limit Upper Bound.

Value

Upper

Better Objective value

Best objective value of subsets

Objective Value

Lower Bound

Time

B 314~ T3 H P Frleny &P FRE kipdl

R L R E%F2 PHEE > N T FE e o
REOL P BE R R s > SIS R~ PR
G BEX AR ¢ 0 H N AR4eT B] 3.15 &2 ) 3.16 #or o B 1 5

i* g e T AE

T

TS

1. void parameterTransfer(String fName, byte[] fByte) : p* = /2 4= it 2 & 7 &g
LIRS GBS B P A RS B SR AT Y AR Y 0 N % K
FHA P 58B ey TP - U TS N BE o g fName 5 <
FA R LA 0 TByte 5 ¥ FARHE R A him LA .

2. void modeIConstruct(mtnI intnd): gt 3 24 Eehd B a 38 & akey
BEACRER RIS SoRE 2 SN R i R I
JAVA £ = LINGO #7% & F B~cning = F4ho 5¥enl 5 H R 7 g >
nJ 5 Wi e g o

3. void UBLimit(double PREV_Obj) : p* = ;2 # # ehi & # it 535 §2h23
1k PR B Ak T4 B o 28 PREV_Obj %+ & & ehd 22

PEEZPHRESF AT G TR R RE -

4. void combinationTransfer(String COMBI_IJ):pt 3 2 4= iF ehi & #4 50 5 3+
B BR PIR A feehie £ 3 B S B R B L ke
SN EE o 28, COMBI 1) 2 &BE L 3 NSz g o

5. byte[] modelSolve(int cCount): g+ = ;2 4 & e & 7 5c 5 BPIRZFeL e b 5
EIE RN RIS SO N ) SR ) A E e har s S IR

62

Al



BTE A R fE o Kz
v i PR

R TT R}

r = -%"7}'&% ﬁg%ﬁ'%\ zf'ﬂ-»"_é'_;ljlf
o % #cCount 5 ¥ &

BLHRE 2 kiE 2 RIS
C AL ik o

63



| Receive parameter nl, nJ and PREV_Obj |

According to nl and nJ generate all permutations and
combinations.

| Declare all ComputationNode[i] extend Thread |

Call parameterTransfer(fName, fByte[]) function of each
ComputationNode[i] to send mathematical model
parameters.

Call modelConstruct(nl, nJ) function of each
ComputationNode[i] to construct mathmetical model.

Call UBLimit(PREV_Obj) function of each
ComputationNode[i] to limit Upper Bound.

ComputationNode[i].isAlive() = false
AND
Combination need solved exist

Call combinationTransfer(COMBI_IJ) function of
ComputationNode[i] to allocate combination.

v
—

False

Call modelSolve(cCount) function of ComputationNode[i]
to start solving mathematical model of the combination.

i=i+l

False
False

True

Check whether there is a better objective value to limit the
Upper Bound?

False The value of PREV_Obj equals to the value of better
objective. Call UBLimit(PREV_Obj) function of each
ComputationNodel[i] to limit Upper Bound.

Il ComputationNode[i].isAlive() = false
AND

No combination need solved

True

—

| Sort objective value of each solution and get best solution. |

( Distributed parallel computing finished )

B 3.15 ~ PRIt inap( { e p ESH L R)
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BT ORES UEP RIR A A

i » %% nl ~ nJ v PREV_ODbj -

U R () fotld R R ()& 2 95 e & o

2 E S i(1=0,1,...,(1 - 1) #kH 7 g o

rPed & — B2t E & 8L o parameterTransfer(fName, fByte[]) = & # i »
BEHEF R PSSR - B EEE AP RN 0 N LS
WA S8E > FAPN 2 F R @i 28 fName 5 < 3 4%
bRk LA Byte 2 ¥ FARE S AL .

efed & — B2t B &880 gmodelConstruct(nl, nd) = 2 4 2 - @iE S
F - B E @RI E 2 EEER O AF TR 2 AL JAVA
= LINGO #1% & F P~ning 2 F 4% S8ienl 5 &RFaokE n) 52 4
B Rk g e
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parameterTransfer(String fName, byte[] fByte)
function receive mathematical model
parameters from the server.

A
modelConstruct(int nl, int nJ) function receive
parameters from the server to construct
mathematical model.

A

UBLimit(double PREV_Obj) function receive
parameter from the server to limit Upper
Bound.

A

CombinationTransfer(String COMBI_1J)
function receive parameter from the server.
According parameter to select mathematical
parameters.

A

modelSolve(int cCount) function receive
parameter from the server to start solving, and
the parameter is used to create the file name.

False

» Solving...

Solution found
OR
Upper Bound < PREV_Obj

Whether UBLimit(double PREV_Obj)
function receive new parameter?

True The value of PREV_Obj change to the new value
of PREV_Obj.

A

The solution written in the txt file

!

Read the file and return byte[] to server

A

C Waiting for another call... )
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Define INI_nl, INI_nJ, MAX_nl, MAX_nJ,
INC_nl, INC_nJ, INC_INI, PREV_Ohj =0

v

nl =INI_nl,nJ =INI_nJ
NEW_Obj = Obj(nl, nJ, PREV_Obj)
INI_Obj = NEW_Obj

v

nd =nd + 1, PREV_Obj = NEW_Obj, PREV_nJ_Obj = NEW_Obj
NEW_Obj = Obj(nl, nJ, PREV_Obj) <

True

nl =nl + 1, PREV_Obj = NEW_Obj
NEW_Obj = Obj(nl, nJ, PREV_Obj)

False

False NEW_Obj < (1 + INC_nl) * PREV_Obj
OR

nl >= MAX_nl

nJ >= MAX_nJ
OR
NEW_Obj >= (1 + INC_INI) * INI_Obj
OR
NEW_Obj < (1 + INC_nJ) * PREV_nJ_Obj
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