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i | = O
<X Mo mE 1A >
0 SFA " SNgrE AL E St O|F X ot 25
e (e.g. T=TET Xz}, 0|9 Z|CHzt, BE3t 5 HFHE HAEH = U&=
(Object Function) 2X)
Htkx=HA = M2 o AFEE M L2{5lOF St= FO{ T oA M EE
cqs . 9. 2M X< OtE X ZHAXN S O2T M HIX|=AMHS S
a8ds - AR BSE 2N S8 HX} e 2Kl 22
(Decision Variables) (e.g. 2Hl O SZO|A OfFH XSS OfE A, LOfL} 4 4sH0F 0| S Z[CH
ot5t=71 7)
<Z| X3 B o Al>
L= =] Maximize Yk, tPtXkt (F22tZ52F X|C{3}) or Maximize Yk tRtXkt (0| %x|CH3}
HtkxHA (1) Yk Xkt <= dt
(2) pk,min <= Xkt <= pk,max
(3) Ykt Xkt <= Imax
A™MEH The best way of using resources
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Mot S(EE Hr)

£\ 3} of 4

(Resource/Z X BI2) X3} oAH2E 7S
A}E2 (Capital) Allocate
o/ (People) Acquire, Schedule, Assign, Train
AlZF (Time) Allocate
Ztd| (Equipment) Acquire, Schedule, Locate
Al & (Facilities) Locate, Schedule
2Z 2 LF (Vehicle) Acquire, Route, Schedule
X5y (Raw Materials) Acquire, Assign

Maximize resource efficiency

Used to answer questions starting with ‘How many/much?, ‘Who?, ‘When?,
‘Where?:, ‘Which?’

Impact Korea 2010

il 1%/ oY/ ¢ Vo 0T8N oY/ o Vo (oT}8T/OY/ e



uE
i

40
oH

KO
oK
Ki

m ol I 70
w %ﬂm._. <] %Wﬁ_
2 om0 &M .tlm ﬂ./'L
:m_AEA_ ".@n_x.kl Ll =<
s O = Ml T N o
=< ®H o F T 10 T0 0
c ol
S iy
m 2 em £ K W
oF G W Eor >N OF
E_Wﬂ.:o_.me_,m XK @
TS T w27 S oF ol
ol . ol
T m T 8O
o °F ook & o =
| S wKX =T A0 or
4 S &<l 4o = il
< T
of of Q
HO o o o Ul Hio
0 Hu M c o <0 <0
odo w0 w T T M ofo
mH M- H =< wm o
K g oo
oF ok T T _u_n#
W — —_
g m_ w7 Fw g M
N of ol K0 o WO K ,ox_uxg
o Kk 9T obw EFR A
Ohu T O OO o< S K<L E
= ol =
._ﬂ||_._._o
W T e
m T 054
.n._.o%.A A_ A_lxﬂﬂou._
UK TR W OR
7 K %0 X 20 oF

O AU AARISU U

Impact Korea 2010

HIXLIA % [T 2ICHE $i8t &imo| HERA

Discover. Interact. Optimize.



£|%3t Mg ot

O L

Network optimization
Supply chain®| =H|g Zta 8l
20 oot o L2 ME|X XSS

Planning, Scheduling,
Sequencing optimization

Throughput 24, H|g8 EZt,
o HZES st XX o At
A= g
= T 4

S|st SRME, M-S, MAatolo)
HYoIn|, Y, F2, 4ol
25 0| A 2

—_—

+ Sourcing optimization
HZH|2 22 U S&OP &g
SHALS QI3 A% TE F 9l multi-
plant production sourcing & Xt2=
EXto ol £ olAtEE

multi-echelon inventory
optimization

MaH|EH= & O L2
DAHME| A 2E GAE QI
ST AFESt= ERP A[AH
« Transportation optimization LYo A o] EtEl XD A=l =&

2% 58 VUL B 257,
22AQX|, B2 5 L2

Mty 2ted AY

« Unit Commitment Optimization
RIS +08 U WH Y|
AARZRQ| 7| XS M B AAFS

«  Work force scheduling
= O M ef =B A 2

O L- O — L-"1 OL 2
X| ™ O PEPS) -
£/ 89| schedule 27 9|3t 2| o| FpAAF 9|X| Ul
L2F 74X
oo =2 O
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Ocean

Trucking

« Vehicle routing and asset
scheduling
Ol It X{20| LSt 3 2teE
2T 27 E 27

Port scheduling and
optimization
Loading/Unloadingdt 3.2 €l
Sat 22 F| 9l ol

~2AEE S S 2HAMEH

- Network optimization « Container optimization

Supply chain®| EH|& ZtA 5! 3PL
YAt D20 Ciot O L2 AH|A
HSE flet sFMEHL f1K], E9,
TR, 440l 2 F N

=] = O] LF = A2 Ol
T UE U HI| E2E

CtFst Container®| X| 2| X HYX|

Rail

/
VA e
Building a Smatér Rail !

+ Crew Scheduling and

« Ground staff scheduling and gate Maintenance Optimization
allocation Z=0{ Tl H|2f z= 74510 A 2] HE/X|oE & @l
Ao 2R 2Ho| 27E 273 oA A7 E 2 9
= 58 2T &37 295 52 2L M/ 2/ GHAZtE
defot SRS HHo| A E E2F Aot =X gH| A=
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DANONE > Planning & Scheduling

Challenges

2R HE TRNAS HES AL AAY Ta
52 +OHSHS OHE 4+ U QU g AAY Ta

Goals

=PlanningT} Scheduling® E3tet OJAFAN K| £2M 2=
=KPI 23 X|HO| SHAHKI D, S P Z A, HH|)

Sts 10~15E SOt MAN 190 Q PAISS BHES & 9=

R A2 25

—

Solution
*IBM ILOG SCM &ZM(PPO)

Benefits

A|EIRLO| A|FSHE AHA A2 42 K|S

XD MH|7FR A S8 T2 CrYst HE ZAa 2
W2 A O|NS S YT B T

FEEEE U D MHASTE S
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7 Reach operational efficiency while
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Gt si% 2> Gl ) L I CNG L L)

5] | |rum mow [ a8
I [ S ] ! N

CPLNEI1 [PLNET

P LNE1 10

P15 1249

TH W el e

| Analyze demand

H variation,
inventory, min and
max days of supply

AND PACKAGING
s ma

DIagram of yogurt proquction process
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Automotive > Sequencing

= XI5+ (Object Function)

= SoftX|2f 2|HH Penalty Z%[A3}

D | Type Dicsel Color
0 Blue
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Red

&
Ay
ot
Ay
1
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7o e 7

1
2
3
4

3
10
by
N
"\

Constraints)

P 18 M @ Ty | D

MBI Gl M ZX| H o 4@

: ofofy 2424 Flof U

* LPG 91% MAF FX| H o ' '
= KtCH | 2H(H/B, N/B 7+ X|9}) =eraE

“7|Ef S4/IHE B 7+ K o 5 - =
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IBM Fishkill NY USA > Detailed Scheduling

Challenges

= H| &= Cycle Time Za 4

=x

— =
-> X|L}El Loto| CHZ| AlZtnt WIPS| &5

A A o S
SE0| HX| e M

* MAS 2H| 758 ol

—/ L

-HA 2H|0f CH Lot 2 EE

g
-EHE Aol =

SRIPSE=]
=
g E2R

=H O

Il

Benefits

Results vs. Baseline

WA NN Te
AHof ch3t

Throughput

8.6% 6.9%

Cycle Time

-25.3% -8.2%

Hot Lot Cycle Time

-15.4% -17.9%

Bixby, R., Burda, R, and D.

Miller, Short-Iinterval Detailed

Production Scheduling in 300mm Semiconductor

Manutacturing Using

Mixed Integer and Constraint

Programming, ASMC 2006.
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U.S. Auto parts Industry > Inventory .M
<Multi-Echelon X 11 X|X2}>
Baseline : A& & otX =2IXf 11(3.0 TURNS)

Plant Raw Plant China Regional Country
Materials Finished Goods DC's DC's DC’s

@ = b = o= @i-GD

Optimized : A& & 9t&, =2IX11(4.6TURNS)

Y ey

Total Inventory: $330,000 Total Inventory: $269,000  Total Inventory: $77,000  Total Inventory: $663,000  Total Inventory: $203,000
Safety Stock: 89% Safety Stock: 34% Safety Stock: 19% Safety Stock: 36% Safety Stock: 18%
Cycle Stock: 11% Cycle Stock: 66% Cycle Stock: 81% Cycle Stock: 64% Cycle Stock: 82%

[Auto parts manufacturing (US)]

Benefits:
Cycle Stock .

* Lower inventory costs
Safety Stock *Improved service levels

= Shorter lead time to
customers
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ElecComp > Inventory
Challenge Benefit

"H2 ME 837 & 41 s =20 =Y 0 2[EEHY SHO M 17X B
(Circuit boards)1t High-tech M| A AL A| (CHA I D =F 40~60% =)
M= dok 2| =EFJO| 21 BHH, a2 TS A[Zt oMY Ol 2 =
o MO
- "7 MH| 2 T S, D 2| SRt T
Issue -M'E ;mgre—tgstock)gf MTO (make-to-order)9|
=27,000 TE7} B = & DpCtSH M= X D2 =28 U A8
2N R TRMA B
— (kisacma | 7) - > (Bl 8-
Czopper& | Circuit | Enclosure —| Processor i (ﬁﬁm“mw l
fiberglass Board : T v
SO/ution FIGURE 1: BASELINE SUPPLY CHAIN
rF _\\"
inventory costs (2 |-
PART 4 fza.zal
; @D, Sy o
E Curremt Fﬁ.:ﬁﬁm:ﬁ:’ {mmmkwl” a (ﬁr‘amunﬂ” _ )
: Opsirmized e Gaeal)e” spEamy)
~ FGURE 2: OPTIMIZED SUPPLY CHAIM LSING INVENTORY ANALYET™
L=
Low ot S T . . O Figure 1 shows ElecComp’s original supply chain model and

_d Figure 2 represents the company’s new hybrid strategy. The new
strategy reduces service time to customer from 30 days fo 15.
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IBM ILOG Optimization A7

Xt 2 7[te| of E2(Al0]M ' N A &#F

IBM ILOG OPL Development Studio

IBM ILOG CPLEX IBM ILOG CP Optimizer

A A HES 2 N U O &

T

M

= — File Eclit View Execuion Window Help
Maximize Zz[l‘erenuepy,*Sellpﬁ prodCost, *Make, A . 2 * FIESE: S - IF ‘ HE (904
[ =
naginize
BI/L-,Q_/ . . . . . sun{ p in Products , t in TimePeriods )
= Simplex Algorithm  Constraint Propagation Algorithm ( revenelpl[t] * SeLL{p][t]
)K sl vi S 1rate. *Make. . < avail - Prodcost[p] = Hake[p][t] - Invcost[p] = Inu[p][t] );
. s PRy I Pt = t
] _{t/&"-/ I/l_,‘_Q_/.gf_g n subject tog
forall( t in TimePeriods )
ctAvailable:
7 Iy, == inith, sun( p in Products ) ,
=5 - : (17 Rate[p] ) * Make[p][t] (= Avail[t];
- =7 =7 1 forall{ p in Products )
SEA 1 ctinit:
=T 1 Inv[p][6] == Inva[p];
VPV7 M({](epy, +1m'w_1 = Se/'/Nerl\'N 1% forall( p in Products , t in TimePeriods )
1 ctProd:
< 1 Hake[p][t] + Inv[p][t-1] == Sell[p][t] + Inv[p][t];
> 13 forall( p in Products , t in TimePeriods )
o I 1§ ctiarket:
AXFE TP Sl <market,, 1 Sel1[p][t] <= Harket [p][t];
2l
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IBM ILOG Optimization =38 HieH(1) > @&l gl of| x| AlsH

2215 29

[ Maximize

( obj: x1+2x2+3 x3 +x4

/
Subject To

cl:-x1+x2+x3+10x4 <20
c2: x1-3x2+x3 <30

\03: x2-3.5x4=0

~

e

Bounds

0 <x1 <40x2,x3 20
2 <x4 <3

Integers

x4
N

Impact Korea 2010

ILOG Z/Xof A E

lloEnv env;
_ lloModel model(env);

ILOG &4

Il Declaring the variables; x4 is integer

HIXLIA % [T 2ICHE $i8t &imo| HERA

Discover. Interact. Optimize.

_{ model.add(lloMaximize(env, x1 + 2*x2 )

( lloNumVarx1(env, 0.0, 40.0, "x1"); A
lloNumVarx2(env, 0.0, lloInfinity, "x2");
lloNumVarx3(env, 0.0, lloInfinity, "x3");

S lloNumVarx4(env, 2, 3, ILOINT, "x4"); )

I Adding the constraints :

model.add(-x1 + x2 + x3 + 10*x4 <= 20); )
model.add( x1 -3*x2 + x3 <= 30); = . o
model.add|( x2 -3.5*x4 == 0); .

Il Setting the objective

+ 3*x3 + x4));

O AU AARISU U



IBM ILOG Optimization =3 HFtH(2) > AIEl =3l 51 2 M

R = 1 %]
Settings: CPLEX mf2fO/E{ &% AQAIZF T

I'I"I_‘,_"HT’S_[P_I’O]"EC_LI'I'IO(?I_ 1 [g) *newsettings.ops £ g = 21 Problems (E Scripting Iog[i Solutions [E Conflicts [E Relaxations (2:? Engine log [ﬁ Statistics (9‘5 Profier &2 [
[=Rr=3 Mathematilca\ programming Advanced start switch |Stamdard advanced start v | = Description Time | Time% PeakMemory  PeakMemory % | Self Time el Time % Local Memary % Count Nodes I
= General | 15 |
Conficts Computation time reporting | Automatic T | E READ_DEFINITIO;\I‘meiler 0.0000 0.0000 05 0% 1 1
[ LOAD_MODEL profier-0EAEALDE 04531 62% 1,740,300 1% 0.0000 0 a7 1 1z
Emphasis ! Algorithm for continuous prot |[BEETRS 3 = =] PRE_PROCESSING 04531 eI 1,736,704 1% 0.0000 0 a7 1 1t
Feasopt [ EYECLTEINIT Wahues]  0.2500 3% 1,085,440 0% 0.2344 g3 a7 1 4
Preprocessing Algorithm for continuous quar |Aut0matic v | E E] INITI;“TH Egggg gj g E: Egggg Ej Ej : f
Read Global default thread count | 0 | = INIT Waluest 0015 2% 454,656 % 0.015% 6% 47% 1 1
Tiine [ EYECLTEINIT Wahues?  D.AB75  28% 651,364 129, 0.4250 4 a7 1 H
; p = INIT Waues? 00625 W b 0% 0.0625 2% a7 1 1
== Simplex SAL LS | e | : [ EYECLTE INIT Wahues3  0.0156 2% I 0% 0.0000 0 2 1 4
General Directory for working files | | = =] INIT Wahues3 00156 7% I 0% 0.0000 0 2 1 5
) = INIT indexes 00156 7% I 0% 0.0156 &% 2 1 H
Limits Memory avalable for working | 128.0 | E T 00mn 0% 0 % oomn 0% s !
Tolerances EXTRACT profiler-(EAEAIDS 00000 (% I 0% 0.0000 0 0% 1 1
i Export format No export v | E 5 CPLEX Sobve LP Relaxation 00000 (% 85,016 29 0.0000 0 % 1 H
i i e Tnfener Prograrming pd | RO | CPLEX Pre Solve 00000 (% I 0% 0.0000 0 0% 1 1
General Paralel mode switch | Automatic 3 | B POST_PROCESSING 0.0000 0% 1] 0% 0.0000 % 0% 1 1
Strategy
[ - o = ol
o ®
Solution Browser: of{S] =3/ Data Browser: LjJOJEf Z3f
i =
E.u Problems (E Scripting log (i Solutions &3 = Conflicts} = Relaxationsw 1,4 Engine Iog} % Statistics} % Proﬁler} % Value for Plan &2 m|
l/x’ solution (optimal) with objectiwve 1450 Values
Open = [11111111111101010110111111100111081100 ) ) ) — - -
Supply = [[000O00O0C0O00OOOOO0OOOOO0OOOOCOOOOOOOOOODGOO | Products(sze3) Periods (size 3) inside ‘ outside ‘ nv
[00000000000000000000000000000000G0! "leluski® 1 10.0 0.0 0.0
[boo0oO0O0OO0OOOCOOOOOOOOO0OOOOOOOOOOOOOOOD0OON o .
[boo0oO0O0OO0OOOCOOOOOOOOO0OOOOOOOOOOODO1IO0OO0O0N Kluski 2 0.0 100.0 0.0
[DO000000000000000000000000000010001 "kluski" 3 0.0 50.0 0.0
[boo0oO0O0OOOOCOOOOOOOOO0OOOOOOOOOOOOOOOD0OON ||Capemniu 1 0.0 20.0 0.0
[boo0oO0O0OOOOCOOOOOOOOO0OOOOOOOOOOODO1IOD0O0ON . "
(00000000000 000000000000000000000OI! capelini 2 0.0 200.0 0.0
[DO00000000000000000000000000001000:1 "capelini" 3 0.0 100.0 0.0
[Cooooo0o0O0O01000C0O000O0O0O0QO0QOQQOQQOQQOQQOQQOQQOQQOQOOOON — -
[boo0oO0O0OOOOCOOOOOOOOO0OOOOOOOOOOOOOOOD0OON fettucine 1 50.0 0.0 0.0
(000000000000 00000000000000000000G0! "fettucine” 2 66.66...66667 33.33..33333 0.0
[@ooooenooEooooenNe0N0nn0000000080000! "fettucine" 3 66.66...66667 33.33...33333 0.0
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IBM ILOG Optimization
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HEEZ FH HEHT X  MHAEY

a4

& YIEST 255

» S EQA = H|E HZ: $6 million » SEE2HEQA & HE AZ: $3 million
= MH|A 0 40% D40 A Next Day Hij& = MH|A : 80% 10| A Next Day Hij&

- Which is Better?
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Weekly Cost ~ $240K
7% Savings by identifying backhaul
opportunity.

Inbound Network Pickup Locations:
| Weekly Cost ~ $85K

/X ST l 7 T i

st Vekich Monday May 19, 2008 ‘Tuesda_y May 20, 2006
= e | a | BAM | TP | 4FM 8PN 126 1AM 3AM
Lins Fleet L o 4 o g 4 [t TR 2 3 l"
Vehicle EventType StartTime End Time  Site ite e Shipment Type  Weight  Weight Utilization
50 Start /19 19/ A DC
50 Loading 191 19/, A DC Forward
B0 Traveling to site 19/ 19/, =T A LOR-I 34,139 81.25
50 Unloading kR 19/ -TAYLOR-I Forward
50 Traveling 1o site /197, 19 PLYMOUTHMI
50 Loading /197 19/ PLYMOUTHMI  Feverse
50 Traveling o site /19 19/ 14206-ONS TED-M 32,256 76.80
50 Loading Akl 19/, 42 06-ONSTED- Reverse
50 Traveling to site 19/ 19/ e LMADC 34,260 8157
50 Loading /197, 19 4 DC Forward
in /197 19/ A DC Reverse
/197 19/ UMA DT Reverse
it 191 19/, FO-MASSILLION-OH 268,992 69.03
3/ 120/
ite: 20/ W20y -MASSILLION-OH 28,992 69.03
f207: W20y -MASSILLION-OH Forward
f207: W20y 20-MASSILLON-0OH Rewverse
it 12071 20y oc 41,944 99.87
\,\7" W ( ) 720/ 120/ ADC
L al 20/ W20y 1A DC Reverse
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Start Page 5/’ _| Scenario 1 ] Skart Page §/y _| Scenario 1 % l
CHREE T CHEHEFXT
“Model | Units | Resources | Resaurce Families” lals | Material Families I tires | Scheduled Activides rPIanned Productions rPIanned Deliveries]

identifier EmE f 1 Tenily quartity = F
bio-strawberry Eio.Strawberry 250,00 [Skatic oo R
250,00 [Static |{light-melon-chun, .. [Light Melon Chun,..

sactional Data -

Plant Layaut

Demands rProcurements rProduction Orders

—

y" Master Data -

iclertifier name

Light.Melon Chunk

bio-prune Bio, Prune | []

=) bio-kiwi-cereals  [Bio.Kiwi Cereals 250,00 [Static|{light-melon-chun. .. Light.Melon Chun... (Light.Melon Chunk | []
rﬁ'/ Transactional Ciaka bio-muesl Bio.Muesl 250,00 [Static ||light-natural-7  [Light.Mat Sweet ... [Light.Mat Swest Light Swest FP | O]
bio-soy-red-fruits  |Bio,Soy Red Fruits  [Bio Soy FP 250,00 [Skatic || light-natural-8 Light Mat.Sweet ... [Light.Mat. Swest Light Sweet FP 179,00 |pl []

; bio-soy-natural  [Bio.Soy Natural Bio Soy FP 250,00 |Static|{light-natural-3 Light.Mak. Sweet ... |Light.Mat. Sweet Light Sweet FP #0.00 pl ]
Calendars bic-skim-kiwi Bicn, Skimn Kivii Bio: Skim FP 250,00 |Static|{light-natural-10  [Light.Mat Sweet .. [Light.bat Swest Light Sweet FP 73,00 [pl W

KPIs Summary a

v Tools  window Help
5 = B B8 € - XK

| production plan

;I.Id Stack Summary % production plan - ILOG Plant PowerOps
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| Workload Table BEB TANG ALMA ] £} 1T =1 | [ =] | B =] | 1l
p————— 8 ] Bl | O 1 1 .
o o —_ Multi-purpose storage tank |
1| T (| B
e TANG ALMA || ——] | =]
e Tan ALmA === [ pE==m=m B Bl = . %I : @WII :
— [ &gfl - \ ¥| T \ |
ST | o | | Max duration on storage tank
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