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What is Optimization? Maximize resource efficiency

Resources Examples of choices to make
Capital Allocate

People Acquire, schedule, assign, train
Time Allocate

Equipment Acquire, schedule, locate
Facilities Locate, schedule

Vehicles Acquire, route, schedule

Raw Material Acquire, assign

Used to answer questions starting with ‘How
many/much?’, ‘Who?’, ‘When?’, ‘Where?’, ‘Which?’
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Optimization Benefits
Documented ROI of INFORMS Edelman finalists using ILOG Products

2 Chilean Forestry firms Timber Harvesting $20 mil/yr + 30% fewer trucks
UPS Air Network Design $87m/2yrs + 10% fewer planes
South African Defense Force/Equip Planning $1.1 bil/year

Motorola Procurement Mgmnt $100-150 mil/year

Samsung Electronics Semiconductor Mfg 50% reduction in cycle time
SNCF (French RR) Scheduling & Pricing $16m/yr rev + 2% lower op ex
Continental Airlines Crew Re-scheduling $40 mil in one year

AT&T Network Recovery 35% reduction spare capacity
Grant Mayo van Otterloo Portfolio Optimization $4 mil/year
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Optimization-based Applications

Industrial Transportation Financial Utilities, Telecom Multiple/Other
& Logistics Services Energy &
Natural
Resources
) * Yield Management . . . .

* Production * Portfolio * Unit commitment * Network capacity » Workforce
planning & - Asset Optimization optimization planning scheduling
scheduling . Fleet  Supply portfolio

Assignment * Portfolio in-kinding planning * Routing + Advertising

* Inventory - Depot & scheduling

optimization warehouse  Trade crossing » Power generation » Adaptive network
location scheduling configuration » Marketing campaign

* Supply Chain - Network design * Loan pooling optimization

Network Design . Vehicle & * Distribution » Antenna and
container » Product/price planning concentrator * Revenue/Yield
loading recommendations location Management

» Shipment planning - Vehicle routing » Water reservoir mgt

& delivery * Equipment and * Appointment & Field

* Truck loading scheduling * Mine operations service Service scheduling

. Yard, Crew, configuration

» Maintenance Driver & » Timber Harvesting « Combinatorial
scheduling Maintenance Auctions for

scheduling Procurement

From long term planning to operational scheduling
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Let ILOG Show You How

. Elisggr} increased productivity at Europe’s most efficient car production facility
y 30%

« Chile's two largest forest-products companies reduced their truck fleets by
30% and saved $20 million annually

« Samsung Electronics cut wafer-processing cycle time in half, to just 30 days

« Continental Airlines responded to unexpected delays with efficient crew
rescheduling, saving $40 million in one year

« UPS cut package delivery costs by $87 million over 2 years and reduced its
aircraft fleet by 10%

A television network increased annual advertising revenue by $50 million
« An investment firm cut transaction costs by $100 million

« A major consumer packaged goods manufacturer dramatically increased the
direct loading of trucks off its packaging lines

IBM Software

Mo USRI AR



Benefits is substantial: ROA, OpEx, CapEXx, Top Line

Documented ROI

INFORMS Edelman Award Finalists Using ILOG CPLEX

COMPANY

BUSINESS PROCESS

ROI

UPS

Motorola

Samsung Electronics
Continental Airlines
AT&T

South African Defense
SNCF (French RR)

Grant Mayo van Otterloo

2 Chilean Forestry firms

Air Network Design
Procurement Migmt
Semiconductor Mfg
Crew Re-scheduling
Network Recovery
Force/Equip Planning
Scheduling & Pricing
Portfolio Optimization

Timber Harvesting

$87m,/2yrs + 10% fewer planes
$100-150 mil/year

50% reduction in cycle times
$40 mil in one year

35% reduction spare capacity
$1.1 bil/year

$1.1 bil/year

$4 mil/year

$20 mil/year + 30% fewer trucks



Top ILOG Optimization Industry Solutions

1. Industrial Production Planning & Scheduling
2. Travel & Transportation Yield Management & Asset Optimisation
3. Energy & Utilities Unit Commitment

4. Banking & Financial Markets Portfolio Optimization

5. Cross Industry Manpower
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Optimisation Market Leadership

§IDC “ILOG is the world’s leading provider of software components”
~ 6/99, 6/00

“The leading optimization component vendor is ILOG.”

"ILOG is the leading provider of optimization software components."
Larry Lapide, Research Director, AMR Research

"ILOG - The Optimizer Inside."
Byron Miller, Analyst, Giga Group
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Industry Views ...No 1 Optimisation since 80s

Optimization Technologies Evolution

1947 1960 1970 1980 1990 2005-2009
) ) ) '|* K AAAAARRARAR >
Shifting
Bottleneck
. CPM DiSpatCh Interior Poﬁ bdl cbnstirgints
Primal First CP Systems
Simplex ~PERT | Rules Y
LP Constraint Dual Simplex Unified
Propagation SA, GA, Tabu Object
Constraint-based Model
Barrier LP CP
Barrier Crossover Single Modeling
Sol Coo |\/?Fr>%l3r|l> Language
olvers (MP.CP)
MIP Large MIPs Parallel Concurrent

LP/MIP Scheduling
Bl Pioneered by ILOG/CPLEX
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ILOG: Leadership in Optimization

Over 160 of the Global 500 build custom applications using ILOG
Optimization engines and tools

— 65% in Manufacturing, Transportation & Investment Management
— 80 Manufacturers and 40 Transportation companies in the Global 2000

Over 1,000 commercial customers under maintenance

Major ISVs reach thousands of others
— 8 of top 10 Supply Chain application vendors

— SAP, Oracle, i2, Manugistics, Manhattan Associates, Infor, SSA Global, Quintiq,
Kronos, Logic Tools, DynaSys, Ariba, SmartOps, Cadence Design, Siebel, Tavant,
Siemens, Areva, Sabre, PROS, Emptoris, CombineNet, ITG, Eclipsys, SPSS, etc...

Over 1,000 Universities using our optimization products in their research
projects
— ILOG CPLEX is to Operations Research what SPSS and SAS are to statistics
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CPLEX Across the World
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Options for Planning & Scheduling Solutions

m _
Spreadsheet based ) 4 Quickly getting started Limited size and complexity
applications Familiar tool Hard to maintain
PP Cumbersome What-if analysis
i Difficult to change GUI
Pre-packaged y ORACLE"  ogyt-of-the box functionality May not integrate
P H ] Packaged best practices May not capture all costs,
App"catlons @ (N ! 0 /=) constraints, or goals
w May impose the wrong business
process
Custom Tailored to business needs Dificult for Bus.insss managers
. . Component based to participate in dev process
Applications P Difficult to build GUI
Difficult to build data integration
Difficult to maintain over time
“Obligation” to maintain custom
optimization and data model
- Tailored to business needs “Obligation” to maintain custom
ﬁ)‘ Easy for Business managers optimization and data model
Custom to participate in dev process
. g s Easy to build GUI
App"catlons Platform based Easy to build data integration
Easily maintain integration
of optimization model in
application
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ILOG Optimization Decision Manager (ODM) Enterprise

* A flexible planning platform
— Highly configurable with low risk and low cost

h::_______.
— Customizable and extensible for perfect fit l
 Planning-centric Functionality f{‘
— Data analysis & Visualization
— Scenario management & Editin
g g g

— Collaborative planning with Scenario Sharing
— What-if analysis & Sensitivity analysis

« Powered by Optimization
— Plan Generation & Checking
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How does optimization support decision making?

Minimized

o
—‘ MATHEMATICAL
‘ MODELLS)

Using one or many Specific SCHEDULE o
Costs, Yields & Recipes Resource OR PLAN MaY)iuel}:iI:ed

ﬁ OPTIMIZATION ENGINE(S) Assignments
Operational Constraints % WITH METRICS

& Customer Preferences

Timing of

Activities
IBM Software CO”abOl'ati n
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ILOG ODM Enterprise Architecture

ODM Optimization Server

ODM Enterprise IDE P —
. Heportng ODM Studio
S _ e e (for Planner & Reviewer)
bl ]| [ Application - -
= Configuration
(IT) Data
Modeling

‘%} ODM IDE
s Optimization
B | [ modeling

=
(OR)

Development | Deployment
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Scenario Management & What-if analysis

Scenarios Overview

| § workspace
------ ,3:} Mew Defaulk Scenario
, > ------ :—? Adjustrments Canada demand
- = M-_
Scenarios represent 2 r— iy
= Plans for specific periods Check Data F7
. . . T Display Solve Process Progress
= Alternatives (What-if analysis) T4 Concel Sobve Process
*
m Sce N arl 0S CO ntal N -{_, Adjustrnent Producti Cancel Other User's Solve Process
=0 Analysis
u Data Costs } ..... '%:)‘ coals IUse as reference
’ ’ ----- % Requiremen Cuplicate Current Scenario h‘;}‘ Chr4-D
- “[5) KPI Campar Create a modified scenario ]
RUIeS’ goalS’ El'" Input Data Import or Refresh Diata From 2
. . [+ [20 Products .
= Solution set with calculated KPIs (- Market e B S 1
. . :..f7 Countri Revert Scenario to base
= Scenarlo edltlng 5 =' """ 7 Firm On Sat Session Lack
> ----- H DE!FI'IEIFII
» Includes change to any element - LgllgDemane  Co-rermanentlock
Plants and ¢ Unlock Scenario
Inventory 3 Delete Deleke
Mist Rename
=[] Solution
> ----- [ Allocation
----- 7 Production
o Demand vs Allocation b
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Displays using Simple Tables and Charts

B Nurse Scheduling Demo - Nurses

B

File Edit Scenario  Wiew ‘Window Help

HE 84 0 oA & fd PLPEES A o

S:enarius Overview [llsMurses Chart | 4 x
£ Workspa-: r— 50+ Qualification
Mew Default Scenario ] — Qualification Pay Rate
] I e Seniarity
40 3
1 — Seniarity
Scenario Explorer 303
Mew Default Scenario ~
E SCenario comparisan E
Analysis z20 —E
-%a Goals % 1
% Requirements §
=J-[20 Inpuk Data 10
5[0 Staff
{1 Skills ]
{2 Day Off ?\nne‘ l'-}etsy! Cecilid tind\,-'l Debbit  Glarida  Dane'  Jamicd  Joan Dude'  Juliet! P{IanC\,!' Micold  Patrick Slzarme WWendie

=-[1 Department Consultation] » Filter is nat active, Displaying 32 rows

30
[ Departments ] . il Marne Seniatity Qualificatiors Pay Rate
[ Forced Assignments ]
7] Demand By Shifts 2 M emergency F\nr';e” . ; c m
b Isabelle 3 1 15
7] Demand Pivat Grid ] Patricia 1 1 13
{1 Demand By Shifts Pivat Table 20 Patrick & 1 19
=-[1 Charts SUzZanne i 1 13
iy Murses Chart i5 vickie 7 1 20
Eﬂg Minirmurn Demand By Day Bieksy z 2 17 T
iy Maxirmum Demand By Day Cathy 2 z 17
F- 0] Rules i Cindy s z a2l
=10 Solution L. David 1 2 15
m, Department Assignments 5 Debbia 7 2 24
-3 Worked Hours Glaria ] H 25
@. Assigniments o Janice z 2 17
< | | 1 Tuesday Saturday © Sunday Julie & z 22 .
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Business Goals and Plan Overview w/ Charts

8 opPL-0DM Supply Demo - Distribution Center Charts =] E||'5_(|
File Edit Scenario  View ‘Window Help
n o s q = . re . »
HBa B84h R0 P P E@w
Scenarios Overview farap I Goals | dahix
Goal Mame Yalue Active Importance Fackor Constrained
Wariable Plant Cost 416,603,300 1 T
Inbound Transportation Cost $7,105,155,21 1
Cutbound Transporkation Cost $6,627,748.024 1
Fixed Distribution Center Cost 43,250,000 1
er Wariable Distribution Center Cosk $2,677,000 1
= Mew Defaulk Scenario
=L Analysis
Mame Walue Mame Yalue -
@ Goals - -
4?:9 Requirements Constr.alnts Inbound Transportation Cost E|---In:|:u:und Transportation Cost $7,105,155.21
-2 Tnput Data Constrain max to I:Ea---D:anver $6,250,925.576
Production Constrain min ko EISKU 1099 $2,945, 706,373
-7 Distribution with priority i i beLos Angeles $1,787,476.106
{7 Distribution Centers Bound Searches -5an Francisco $736,045.845
-7 DC Variable Cost Best bound i1 eDallas $372,184.422
-] Inbound Transportation Cost WorsF boun.d = “SkU 1199 $2,267,102.974
-7 Outbound Transpartation Cost Ignioring pricrities under Ignored ~3KL 1299 $1,038,116.229
(&-F3 Customer Data -Philadelphia $654,229.634
-] Customers :
i istribution Center Charts d b
7 Demand Distribution Center Chart 1k X
(&7 Rules ] Shipment Cost
=L Solution 2.5E6 [ shipment Cost Storage Cost
-7 Plark to DC shipments ] [ storage cost
- DC ko Cuskomer shipments SEE ]
-} Distribution Center Costs E
1.5E6
1E6.
SES
EO0 — e T T T T T T T T T = Chican! T T
Mew York  Parkville Goose Creelacksorwille Memphis  Akron West Lafayett®ubugque icago Broken Arrow Denver Los Angeles  Salem
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Pivot Tables and Scenario Comparison

SupplyDemand - Demands Pivot
File Edit Scenario  Wiew  Window  Help

B GG hOD mna & PP @

lﬂ Workspace » Filter is not active, Displaying 320 rows by 25 columns builk from 7,649 items in the source daka
Baseline

Type Price Level Makurity

[% Demands YWear 0 % Month ¢ % Quarter 7
= 2007 ~
=] Jan-07 = Feb-07 =) Mar-07 = Apr-07 = May-07 =] Jun-07 = Jul-07 (=) Aug-07
Country © % Praduct © % 500701 200701 200701 2007G2 200702 200702 200703 200703
= Argentina 2005 &4 &7 &1 &3 5a 59 &0 51
3005 46 41 44 38 43 39 40 3E
005 76 74 77 83 78 79 &0 7e
adistments 6265 110 102 106 107 108 114 108 112
Analysis 67ERS &s 100 {92) 90 97 99 102 90 (94} 100
Input Data 6765 a1 102 (94) 97 100 105 104 95 (105} 108
Products 9005 5 40 (34) 5 3 33 38 33 2t
Market et 11 1068 7 1z G 7 9 7
{3 Couniries 996RS 43 54 £0(55) 5 63 66 57 &4
77 Firm Orders 9965 9 95 110(105) a9 106 112 105 118
Bandit 1200 &3 a0 100 (93) 91 a6 a8 9z 4z
Hants.and Capachss Bandit 12005 a0 9 90 (99) 103 98 101 105 108
Tnventary Bandit 900 &6 75 71 74 76 70 71 7z
Misc Baulevard a7 a7 29 29 44 40 a8 4z
Salution CRS550 90 (1100} 90(112)  100(105)  100¢106) 105 (116) 117 108 114
@ Allocation CRYS00 a8 a3 81 86 a2 76 7 74
{3 Production CRXE00 43 41 42 42 49 42 4z 4z
{7} Demand vs Allocation CRX650 &2 55 63 &6 &5 66 &6 £s
3 Inventory Results Endura 350 77 70 73 73 7z 68 &2 &7
b enkedodles Enduro 450 17 15 16 20 15 12 19 18
< | 3o
Legend lsues Scenario Stats
ey column Description Location Result up to date Mo
elaxed requirements Last run outcome Success
rozen values Last run duration 0:00:07

Differences

Result proven optimal — Yes
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From Scenario Comparison to Sensitivity Analysis

Pair-wise Scenario Comparison

» Detailed inputs and outputs,
= KPlIs.

| B Flant Manith C B Plant Prod 1 b x
Scenario IMarginal Profit% - Production Cosk Demand-supply
Adjustments $79886135.00 $16115995.50 32,000
Easeline $79909019.00 $16117573.50 32,070
5% increase of demand $83523400. 00 $16900118.50 32,067
10% increase of demand $87225944.00 $17700946.50 32,067
i :q Adjustments 15% increase of demand $208395603.00 $13493467 .50 32,066
E| _| Demand Increase Scenatios 20% increase of demand $94594522.00 $19292499.50 e 067
I 5% increase of demand | (29 e increase of demand 93293793.00 20090453 .50 32,068

10% increase of demand
15 f dermand
20% increase of demand
| 25%: increase of demand

Multi-Scenario

. farginal Prafit 158
|:| Production Cost

Comparis on Q 15% increase of demand P D Demand-SuppI;'"?

B — 6EY
(=4 Analysis

4E7

= Goals,
= KPlIs.

2E7

QEn

i _I Hatke: - Adjustrents
(=14 Plants and Capacities
§ 2 Plantks Baseline
@ Flant Month Capacities —
{=] Bill OF Materials
IE] Inkernal Components 10% increase of dernand
[l Plant Capacities
@ Flank Product Costs
s

{E] Plank Product Capacitice » 20% increass of demand

< | &

5% increase of demand

15% increase of demand

25% increase of demand
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Extensible with Custom Views

Eim i Grals B Lansdnfod
SR ARE EAE IR JE 20N

BlaE [=Ew

Calzrar Vias

PW-¥.% s Faces Diagrammer: Dashboard Sample - Microsoft Internet Explorer

Edit view Favorites Tools

ck

Help

EEX

© - ¥ B ¢ P search FrFavorites & | (- & W] - [J B 3

|41 nttp://1ocalnost:8080/jst-diagrammer-dashboard/

3 JViews Faces Diagrammer: Editing Sample - Microsoft Internet Explorer

Fle Edt View Favorites Tools Help

Qback - © - { @ @ P search JrFavorites & | (3- & - U@ 3

— iy T ||| v W | D V| Wi
e TIT I T T ' ' b
E U‘émn:nmmww > Smamary - = Website analysis Visitors
Ly & Ve Fogsiimeis November 2005
::.::‘:LZ:. § Tl b Citsloss s LT Tun ] ™ L] Bt
= o 30 103 5 Coowmipia cuist g 5 5 ol || e
: o B ot ewsk strations: 10175
& ) Pforboda 50 1% [ W L P e
% i) ests 810
< = LEEITETE 8 7 8 FIT 1z . .
S e——— |+ Marketing Speciticonos | ErTTI - . .
¢ reand pugers) 2 Firsi Drak Epesiiie.. Coriact cumis_ Serviced  Serviee2  Service3  Servioe 4
e (3 Sarced Drat Spe - 5
a Engiraeing Rivw 1% 14 12 1" " O " Opportunity analysis Revenues
W,
¥ Prealof Coscepd oot cushvars |
LS lifications : 74
B D Lot E H = = 24 F
B i B B o
= Fubraln Pratiss e
& Bumin Tasiing z » » N
B Praga: Dari H Fim Dot Sgexawbn = i
= Drsign am Dessiapmnst - 1 it
LB b — ! I

o e
Opportunities

& Local intranet

Bill McDonald
ciress [ :8080/jsF-diag diting v & .
: Google[G- vcot Bl © © PETE L Eivopopups P Check ~ 7 () Settings= [ steve Knoll
. Al [ Michael Smith
Faoba as x 00000
Data D Lie Dipont WREsoure... (&I Rescarces [ .
Properties !
Liniis Mg
nae Fishas d G s pasie t
o Jamas Hokt ;
A cardion A candtion Format? D ﬂ Cris_erushing1 I
s el type XOR Scolt Washington T
- 4 el | Y e
o o Happer L
Acondifon A condition X . “
5
o A [ Thomas Manahan
iz - ) [ sandy Ladd
Define XML >
Hargina” O B Bob Roberison
3
s
Curper et rom
W7 puatase s
Enter DB Define DB N
S
4 -
< | 3
@oore 98 ot
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Optimizing Business Goals

B solve Progress

Detaled Solve Progress

Combined Ohjective

Best Solution Found

|>

- M ﬂ . t- b . | 48E7 | 36263703.23 |
a n ag e CO n IC I n g u S I n e S S g O a S 2288 7| Best Possible Optimal Solution
3.8E7 | 36238479.91 |
u Effectlve trade'Offs & goal balanC| ng S:E: E..—_';’/"",— Percent from ©ptimal
. . . | | : | | [ 0,08 % |
0z 2z g4z fis s 10 =
= Upper/lower limits, goal weights et o |
16,603,500
. . . 16,600,000
= Drill-downs for detailed cost analysis
16,500,000
16,450,000
I T lis T T
Goal Mame Yalue Ackive Importance Fackor Canstrained Inbound Transpartation Cost
Variable Plant Cost 416,603,500 1 v $7,105,155.21
Inbound Transportation Cosk $7,105,155,21 1
Outbound Transportation Cosk $6,627,748.024 1
Fixed Distribution Center Cost 43,250,000 1
variable Diskribution Center Cosk $2,677,000 1
Cutbound Transportation Cost
| 46,627, 745.024
Mame Value Mame - Value
Constraints Yariable Plant Cost [=l-Variable Plank Cosk $16,603,300
Conskrain max to 15,000 =-Derrver 3, 01440, 200
Constrain min ko : --SKL 1099 45,918,400
With Prickity Medium B -3k 1199 $1J619JE‘DD Fixed Distribution Center Cost [
Bound Searches ety Low # i eeSEL 1299 41,502,900 [ $3,250,000
Best bound Low = -Philadelphia $7,562,900 el
Warst bound Medium Lo 5K 1099 $5,659,500 o
Tgnioting pricrities under Medium 5K 1199 $782,400 ]
Mediurn High 2E6 T : i
-5KU 1299 $1,121,000 ' ' ! ' v
VBI’Y ngh - J Relax mol n level :00;
ey . I o wos
Solution found
[ €lase this dislog box when solve completes
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Controlled Relaxations of Constraints

=  Automatically relax constraints based on business priority
= Display relaxed constraints in groups and allow trade-offs

Felaxed Reguirementz

¥ Explanation Felaxation
[=] Each =hift should get its nurse requirements
[= Detmand for Emergency Room
Eetween 5 and ¥ nurzes reguired on Saturday, January 8, 2005 from 210 12 0 nurzels)
Between 5 and ¥ nurzes required on Sunday, January 3, 2005 from 21012 2 nursels)
= Pairing Rules
= Tearnsz
Izakelle and Debbie must wark in the same team
= Union ahd Clinical Care Rules
= Skill Rules %
[= Emergency:
The Emergency Room department recuires at least 1 nurae qualified in Cardiac
= nurze on vacation
= vacation of Jane

o =aturday, January &, 2005

Priarity
Hicgh

High

High

High

Mediurm
Medivm
Medium
Medium
Mediurm
hedium
Medivm
Medium
Medium
Mediurm

Priority ...

OOO00O0O00000000
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Collaborative Planning User View

Scenarios Overview
[i Workspace

E:I January
EIE:I February

Base Scenario

Demand Adjustment 3

BA-u 00

g [I [ pemands Pivot

Supply SKUJ1Z10 Red

Who’s doing

Used by mark since

Edited by sam since

1
1

Scenario Explorer

_;@ Demand Adjuskment Q3
- Analysis

E—j Inpuk Data
Producks
tarket

-[7] Countries
[ Firm Orders
sl cmands Pivak

IBM Software
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¢ Filter is active, Displaying S rows by 276 columns built F What?
Type »  Price Level % Maturity
Demands Counkry ar % Maon ;
/21708 11:04 AM
021008 11:02 AM
= Jan-07 = Feb-07 = Mar-07 =] Apr-07F
™ 200701 200701 200701 200702 Susan
76 74 77
110 102 106
85 92 a0
o1 o4 a7
362 367 370

Mark

Sam
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Optimization Model Development OPL Perepective

. =~ OPL - oil/oil.mod - Eclipse SDK \ E]@

File Edit Mavigate Search Project Run Window Help
- Hai%-0-D- Q- A “ hlpopl |8’ 1ava %5 0ebug »

%5 Debug %J OPL Projects 24

122 CSM Selection (L

[+ T,:?r Fiber network design (1
‘_:‘,Jr Hooks

e mulprod_odm

122 NurseMultiModel
L'—_‘,Jr MNurses_java

+ I::e' Murses_odm

= ‘_:9' oil {An oil blending problem, MILF]
=] L@ Run Configurations

= = 8 ||[E oil.med £ = O |[ 5= outline 3 |l_a;!=' g

@
- = Types (2]

<> gasType : tu
<i% oiType : fuy
H @}5 External data

=

EH Gas:aga
it Gasolines :

:.A. forall{ o in Cils )
ctCapacity:

Manage projects Ty L
with models, data ctiaxProd:

Model your problems
using objectives and
and parameters T et S o

forall{ g in Gasolines ) .0 MaxProduction :
ctOctane: [ E oil: oiT ]

#-[3 Better database reading sum{ o in 0ils ) |1Z £+ Qils : {string}
1+ @ Data from database [(0il[c] .octane - Gas[g].octane) * Blend[o] [g] >= 0; — .0 ProdCost : float
1+ @ Data from spreadsheet forall( g in Gasolines ) =P

Decdision variables (2]

-3 Default Configuration ctlLead: B a:dvar flo

- <] Inspect data/solution M kil

Consfraints (5]

@ S ma | value for Blend 22 =t ctMaxProd

5] ciDB2.mod Values B &+ ** gin Gasolines

[ oil.dat - . Oils (size 3) , (Gasolines (size 3) |,  Value | Reduced cost | Sen|=| . ** ctDemand
[ oioB.dat il “Crude1” "Super” 2088.9 0 [-o.2088.888 | 7" ginGasolines
5] [ 2 "Crude1” Regular” 21111 o [-o0..2111.111 _ ;- ctOctane
)= Variables | ®a Breakpoints ?@Problem br - rgruje;r EIESE|r ?fgn?s g i 77 l;:;?v

Browse Solutions rude - TS
Mame V. ) B oi =
- oilDB.dat &3

.0 ProdCost 4 Ulls Irom USHeasyQn, "oELELL name FRUM UL1DAata); NaVIgate your

= 2 Dedsion wariables (2] 1 FasData from DERe

model

Ea [0 750 0] = oiimata £rom DERead(]  CONNECt to databases
=F Blend [[2088.92111.1800]  [777.78 4222... MaxProduction = 1400
= BY Constraints (5] [l ProdCost = 4: &
=2 . - s - T — L 1
Property Value A E-B‘Exec:te(db,"d::p table Result™): v ‘ o
Dimensions 2 ] < i 2] <] i : B

[;_,Problems ﬁSoluﬁons ESUipt’ng log nstah'sh'cs i:? Engine log &3 ?é{ Relaxations %Conﬂicts %Proﬁler =
Reduced LP has 12 rows, 12 columns, and 43 nonzeros.

Analyze your problem and ]
engine performance

Presolve time = 0.00 sec.

Iteration log .

Iteration: 1 Scaled dual infeas =
Iteration: 2 Dual ocbjectiwve = (.
| %

Writable Insert 43:8 : L DO:Dreny2




Application Development (Configuration) ODME Perspective
< ODME - Nurses_odm/Nurses_odm_views.odmvw - Eclipse SDK \ ok

File Edit Mavigate Search Project Run  Window Help

M-B&ir 2 i%-0-FH-Q-|D A AR EITRE R 5] ) oove | & Java 7
OPL Projects 3 ot . oil.mod {0 *Murses_odm_views.odmyw 53 = |m
= lin
o TS —
'[DD C.SM Selection ._LEilnSt-.EC-S? |c-L|It=ng of pa r:T'E"'t = [Z2] Nurse Scheduling Demo View Mame: Minimum Demand By Day
'[DJ Fiber network design (Metwork flow problem v i R R S ek
-2 Hooks &= Analysis Chart Tables | Chart Settings | ’
0 -
&> mulprod_odm =1 Input Data B ®@al Bi-indexed Conflgure Charts
-T2 MurseMultiModel = Staff e
=y . e
d_:o urses_java Skills (2D Array) Index Table Column X Key Add
2= %rses_odm i Day Off (2D Array) i} shifts minRequirement (In... weekday:
= Run Configurations i Nurses (Simpl
ple Table)
) ' Opl solve Murses payRates Pivot Table (Pivot Table)
3 Diown
M . t Departments (Simple Table)
anage prolec s Forced Assignments (2D Array) [(_] i | L)J
H Demand By Shifts (Simple Table)
Wlth data’ Demand Pivot Grid (Pivot Table) bl |
. g i oy i Table |shif'ts L\L] Column |minRequirement {Integer)
dlsplays and Demand By Shifts Pivot Table (Pivot Table)
1 g ks e |weekcla 5
eXtenSIOnS Murses Chart (Chart) ¥
3] / =] Minimum Demand By Day {Chart)
3 +| Chart For Each departments
(= Options Maximum Demand By Day (Chart) |
& i
& (= deploy #- | Rules Mode |Aggregate - Sum IVI b’.l
(= Model F-[22] Solution -
[ Data ] value 0
- . walue 1
Define ODM views: 15 i i M e e
10
Tables, Charts, 5
PIVOtS and CUStOm iew Area Options walue 0 walue 1 walue 2 walue 0 walue 1 value 2
=TesTsoa All preview areas are currently using data generated by the OPL walue 0 vl 1
& '[)_—,D' ucp_demo (Unit Commitment Demo) L2 204
'[bd ucp_dema_java Import Data from ODM
= 15 walug 2 H
-T2 UnitCommitment (Unit Commitment Dema) e 10 D PreVIGW Charts
IL,;—‘}" UnitCommitment_java S
=2 velino_odm ) o
IDE warehn.use iA".'.'erehc-L|se location madel, Mix|| ODM User Settings 0 o whn T ane 2
= Water (Water) Close ODM And Save Settings walue 2
122 Wind_Dispatch
& '[)_—,D' YieldManagement {ield management using st
(] I | []

f[a Problems &% . = EI]

P oEd 3 ¢ 00:07-00 00

: b




ILOG LogicTools Suite

Plant PowerOps

Planning and detailed finite

LogicNet Plus XE l > scheduling for process

Determine optimal number, Strategic Production manufacturing plants
location, territories, and size of Network Planning and
warehouses, plants, and lines. Design Scheduling

Transport PowerOps

Advanced routing optimization
engine for on-going use.

Determine where products
should be made.

Supply
Chain

Multi-Site Applications Transpor_tatio
Planning

Production

Sourcing
Transportation Analyst

Strategic routing for fleet sizing,
multi-stops, backhauls, and more.

Product Flow Optimizer
Determine best flow considering inventory,

transportation, and mode Inventory

Optimization

Inventory Analyst: Strategic
Determine push/pull locations, buffer locations, Inventory Analyst: Tactical
postponement, and policy analysis Maintain the correct inventory

levels on an on-going basis

TR ORISR AR



LogicNet Plus and SAP

Recognized as only SAP partner for Network design
— LogicNet Plus integration with SAP APO is certified in November 2003
— SAP software partner since January 2004

* Inventory Analyst™ is Powered by SAP NetWeaver w

— Certified in April 2005
— "Safety Stock Optimizer 1.0" xApp certified in April 2007

SAP* xApps™ CERTIFIED

® J0|nt Market|ng POWERED BY
— Exhibited as part of the SAP SCM booth at Sapphire 2004, 2005 SAP NetWeaver -
— GM presented for LogicTools on Inventory Optimization Panel ‘ﬁ"

« Thought Leadership:
— Chapter in Claus Heinrich book “RFID and beyond”
— Article with Claus Heinrich in SCMR “Do IT investments pay off?”

SUPPLYCHAIN
«  Complementary Products = R
— LogicNet Plus provides SAP users with the ability to determine the optimal i'_
structure of the supply chain (number and locations of plants, lines, warehouses, R
and information on what the territories should be for each) P

— Inventory Analyst provides SAP users with strategic multi-echelon inventory
calculations to determine where inventory should be positioned. It is also a nice
complement to network design

IBM Software
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Product Suite Overview

&

Inventory Analyst™

Global Inventory Optimization

LogicNet PlusJ@@”

» Strategic Network Design: Helps = Multi-Echelon Inventory
companies optimize their Optimization: Helps companies
physical supply chain optimize their inventory levels

throughout their supply chain
S, A48
C—1
1
i —
118 BeK D284, 24 |'I nos, 300
| — | S | e
| s Comporrra & I Covrs Cirasin s | ]
an A II. A 1TTH Ill:f o
\ O r
I « —— s
[ womummmsmm—" | it \q. —— ]
T
] \\\ 033, 21K ! o
L
e o
— |_— | ',ll 4 | — |
Fatety Slock Cost —zl -y ! LY 153, 25 ; T
— v ——
[ oc: |
Cyele Stock Cost N N e
——— — VN E=—=
VP Stock Cost | Fockigep Bascier | \
F k] II 126
(as percent of max Plant Chin Final Assembly (2)
helding cost) Safety Stock Coyarage: 0 366 | co—
Safety Siock Level: 82 1K
Cremsind: 143k L
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Visualize the Supply Chain
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Compare Scenarios

IBM Software
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Making the Trade-Off Between Service and Cost

Optimal Network For Cost ~ Optimal Network For Service

‘

Savings: $6 million Savings: $3 million
Service: 40% next day Service: 80% next day

Which is Better?

Mo QUSRI AR



Direct Shipments to BKK (Orange Lines)

»

e

Weighted
Transportation Lane Average
Distance (km)

Distance Baseline
(km)

Cost Description Cost (THB) COSt(_:_B:;)eI'"e

: Supplier to DC Shipping Cost 55,714,803 104,824,510

‘ All Warehouses DC to Retail Store Shipping Cost 104,341,340 124,195,393
* All Customers /A Supply Costs 1,333,063,820 1,333,063,820
; All Suppliers Plants - TOTAL COST 1,738,451,015 1,824,395,638




Mattress sourced from Cambodia

Weighted
Transportation Lane Average
Distance (km)

Supplier (o Retailr I

Distance Baseline
(km)

Cost Baseline
(THB)

Cost Description Cost (THB)

. Supplier to DC Shipping Cost 105,822,375 104,824,510
‘ All Warehouses - - DC to Retail Store Shipping Cost 124,195,393 124,195,393
* All Customers Supply Costs 1,246,013,320 1,333,063,820

; All Suppliers Plants TOTAL COST 1,738,343,002 1,824,395,638




Overall Comparison

Sourang Gosts 1,333,063820 1,333,063820| 1,333063,820 1,246,013320
Transportation Cost 229,019,903 225,223 205 214,7/%,8%4 230,017,768
Warehouse Cost 262311915 180,163,990 245914,872 262311915
TOTAL CO5T 1,84,395,638 1,738451,015 1,/9377/5,526 1,738,343,002
Percent Reduction 4.94% 1.71% 4.95%

IBM Software
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Example of Cost Breakdown

11%
$80 - savings!
$70 - [0 Baseline
B Optimal 6
. $60 - P
7
S $50 -
E $40 -
17 i $27.7
§ $30
$19.2
$20 ~ $15.0 $17.5 $14.7 $15.0
$10 $10.4
10 $6.5
= W
$0 T '—-—v— T T T 1
Total Inbound Outbound Production Fixed Cost Var/lnv

Cost Category

IBM Software
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Detailed Output Showing Safety Stock by Product

Period

Error Level (%)

Time Point Holding Cost Holding Cost

o ; Cycle — Incoming| ‘ ¢
Planning Forecast G Fill Rate Cervice Base Stock Reorder Safety Stock | Safety Stock | Cycle Stock | Cycle Stock

B e W BOE 7 5,522 .93 1 434 93 2E70.09 B 139211
J 2rroc 8112 e Yk 79.75 7 34412 104 57 209.75 79.75 159 51
J srroc &113 g Wk 167 7 £23.35 26235 524 75 187 37403
J 2rroc 8114 ey Yk 198.5 7 G556 265 .36 57676 195 5 39703
J srroc 4115 gy Wk 86175 7 3,768.04 118278 236575 86175 1,723 63
J 2rroc 116 ey Yk 22775 7 953.72 27047 540,95 22775 455 54
J srroC 21T gy Wk 2,357 75 7 10,217 59 5,144 34 528917 235775 4,715 86
J =rroc 8118 ey Yk B45.75 7 2,800 53 86335 1,726.90 £45.75 1,291 &0
J srroC 8119 ey Yk 5495 7 2,308 24 B59.74 1,319.59 549 5 1,099.08
J srroc E120 ey Yk 29125 7 1,227 75 354 710606 20125 582 54
J 2rrocC Bl 21 ey Yk 44 7 1,415.59 66,50 77324 G4 BEG.05
J srroc B2z g Wk 15,345 75 7 B4 453 .01 16,606 7 33,216.08 15,348 75 31 ,699.95
J 2rrocC Bil23 ey Yk 36 7 1,364 08 37605 7522 36 B72.05
J srroc Br124 gy W 1,697 .5 7 §,955.75 1 56628 373254 1697 5 3,395 25
J 2rrocC E125 ey Yk 246675 7 9,907 55 2,501 3 5002 59 2 46575 4,937 &8
J srrocC B2 g Wk 419 7 1,591.19 B34.19 1 266 .45 419 53505
J =rroC 127 ey Yk 207 5 7 §32.19 209 59 419.42 207 5 415,03
J srroC 128 g Wk 522 7 1,255 B 239 B 57936 522 B44.05
J srroc E129 ey Yk 556.75 7 2,409 .41 73916 1 476 .44 556.75 111359
J 2rroc B30 e Yk 275 7 122.73 40.23 5047 75 55.00
J srroc Er1 51 g Wk 17475 7 756,54 23229 464 51 174.75 349 53
J 2rroc Sikr ey Yk 103 7 427 21 11621 236.44 103 20602
J srroc B33 gy W 16.25 7 915 20.4 40,50 16.25 52,50
J 2rroc Bl 54 ey Yk 27 7 113.13 5213 Bi4.26 27 54.00
¥ 132 /2 A9 /2 TA RS A1 R2 10N

r APRMDC R135 A Wk il

IBM Software

Mo QUSRI AR



Product Suite : ILOG Transport Analyst

ILOG Transportation Analyst - C:\Documents and Settings\mwatson\My Documents\LogicTools TPO and PPO Models\TA National v3\project.Intp
; | Data | Opkimize  Solutions  Help

=N | Warehauses. ..

=[] & Dap Schedule Cuskomers, .. @ Map View | *1 Diagram Yiew
¢ 8y Salution

H [ f
= m b Day Sched e Zone Definitions. .. ?\ 1
% Solution .
Transpartation 3
Shiprments 3

Awailability Calendars. ..
Awailability Calendar Windows. ..

Define Attributes, .,
Carrier Akkributes, .,

Shipment Attributes. ..

Scenatio Preferences. .,

Project Preferences. ..

Impork 3
Export ]
PRR A4 D G B wehicle Schedule |3 Site Schedule
, | Mar 17, 08 | Mar 18,08 | Mar 19,08 | Mar 20,08 | Mar 21, 08 | Mar 22, 08 | Mar 23,
el el U A | e | A P | AM | PM | AM PM | AM | PM A PM | AM
Flest 1 13 ¢ L (et 11111 Lt i (e 1111 it a
: \ 4
Flest 1 13 : LE I G GEHI e i [Fies 1111 G 4
Flest 1 a0 : iE I I LEHITIE 2 i [FiEs 1111 (Rt »
2]l i it ].>I1




From Network (LNP) to Transport Analysts (TA)

LogiCNeFTPIus XE - Transportation Analyst

Annual Snapshot Typical Week
Total Weight Delivered = 19MM lbs Total Weight Delivered = 380K 1bs
- Avg. Week 375K Ibs Total Transportation Cost = $29.4K
Total Transportation Cost = $1.5MM - Within 3% of LNP Weekly Avg
- Avg Week $28.6K per week

e OUIRISOAIRISU iR



pment Routing Evalu

M I:"'-_: -_"---____

tion

Each Customer is promised Each customer is promised delivery Deliveries can be made at any
delivery on a specific day during a portion of the week point throughout the week
(5 Time Windows) (2 Time Windows) (1 Time Window)

Number of Vehicles 21 > Number of Vehicles 13 Number of Vehicles 6
37%

Total Distance 34,386 < .
> Savings <
—>

TOTAL COST $88,301 TOTAL COST $55,877 TOTAL COST $29,369

Total Distance 21,320 . Total Distance 11,001

Deadhead Distance 11,621

Deadhead Distance 5,595 4 veadhead Distance 1,489

IBM Software
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ILOG Plant PowerOps

Integrated planning and scheduling solution for the process industry

FMCG * High demand variabili
— Fresh dairy 'ah semanc vareoiity = Models key manufacturing
— Tobacco - Complex manufacturing process constraints
— Chocolate, Candies
— Biscuits » Focus on performance management\ * Designed as a decision support
— Baby food and cost control system
— Beer, Soda

» Product mix changes, new product
introduction, phase out

= Strength on optimization and

Pharmaceutical performance analysis

— Biotech

— Pharmaceutical » Complex product quality issue

» |ntegration in IT landscape

Chemicals
— Consumer chemicals
— Cosmetics - o =y
— Industrial chemicals | i B i i O i -
-] [RIRE__REE B RCLHEE  E
Electronics

— Media/Semiconductor

IBM Software

Impact2010 o o/QId0..




ILOG Plant PowerOps Overview L —
Interactive planning

: Planning >
Integratic Integrated Planning Za S
/ Enterprise & Scheduling ~ ho
Resource EE—

Production

Planning Produ
ILOG Plant anning =
_“ PowerOps | Detailed L] | Optimize: |

Schedulin « Order
Supply = fulfillment
Chain

Management /

Planning \
Scenarios
« Cycle time . Interactive

\_ Goals _ :
‘ N Constraints | - Praduction A, Interactive Gra!phlcal
ﬁ barameters cost antt Chart  Planning Béard
S * Inventgy )

Filtegs . ation . ProMWeekly
Manufacturing schedules plans

] . » Pegging arcs  Calendar view
Production orders ) )
Eéig’?etlrﬁn BreiEias * Machine lineups « Plan validation

Dependencies Resource loads  « Exceptions

Safety stock * Alerts
acturing gelsoudrces » Tank levels * Reports
Jata alendars
Advanced Modes « KPI Analysis
Process Setup models « What-if analysis
Control Recipes + Scenario comparison
Shipment costs « Drag & drop (insert)

Model

» Partial Freeze & Solve
» Undo/redo

IBM Software
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U= yogurt - [LOG Plant PowerOps

|F' rablem View
£ yoourl.cav
e Seenario 1

EHd BEEHE FG X

| Deta Tables | Calendars | Stardard KPI weights

= L T

- Setup Cost
i .

Hon Delivery Cost

| . | 1003
- .‘I'an:.inann (.Jﬁnt- -

: ] 100 :|
3 Siurau.e.Cns.t

. Ve B |

Stock Deficit Cost

=0 102

Welcome to ILOG Piant PowerOp

Set the optimization goals

and parameters

Changing the rules of businass

mid _tettn cow continuous production of three finig
it
v planmng and scheduling of contimuons product
imization

- planning and scheduling of campaigns with large

chalireg
cav scheduling with sebup times and costs

iled scheduli
ne.csv scheduling with setup times and costs and

Parameters | Production Planning .;-E‘-aiching.
Start time [ 26 Apr 2005 00:00:00 CEST |
Production Planning
Tirne: Lirnit | 10
Herizan | 1 May 2005 00:00:00 CEST
Batching
Algarithm Heuristic v
Time Limit 10
Hitizan 1 Way 2005 00:00:00 CEST
Detailed Scheduling
Tirme Linit 10
Hotlzon 1 hay 2005 00:00:00 CEST
| optmize || cancel |

op=, s a referencea s=ction,




Integrated Planning and Scheduling

4z production plan - ILOG Plant PowerOps
Fil=  Edit window  Help

YYo= BEEE

Wiew Tools

Resources Gantt -

Reach operational efficiency while
respecting Mon 14 [Tue 15 [
min and max days of supply I e |

1-_ | 17214 7105

.. July 2006 [August 2008
[rian 31 [Tue o1 [vted 0z [Thu o3 [Fring [Sat0s

[| 72827 ]

[@]

17246 075

7211 IB?

]|

1??514’31? | @j
=
I

17226 33

17226 ¥ 33

7 =
7
Stock Coverage View & H] Fomiy<al Famiies=  ~ | Product DRINK STRAWEERRY 600~ | fShowed injQuartities v
7o
Produced
Bl Total Dermand |
=0~

— Stock hMax

e Final

m— Stock Min

Analyze demand variation,
inventory, min and max days

o T T T T T T T T T T T T T T T T T T T Of su pply T
= = = = = = o= = = = = = —~ ~ 2 = ~ 4 b
[ & = b & = = = = = = o = o = = o o &=
3= = I 3= = I 3= = I 3= = I J= = I 3= = 3 = = i = > iS I = iS I=
= = = = = = = = = = = = = = = = = = = = = = = = = = = =
=] =3 =] [ =3 =] [ =3 =] [ =3 =] =] =3 =] =] =3 =] =] =3 =] =] =3 =] =] =] =] [
Titme Bucket

Tin =t
02-2ug
S- A
5- A

10-Aug

Produced

=]
| >

[=]

[=]

=]

=1

[=]

isplayed roves: 28




Managing Plant Floor Constraints

“ic production plan - ILOG Plant PowerOps

File Edit Wew Tools wWindow Help
Yy o= EEE PO X
= = production plan |
sources Gantt - 22w @ — fEI_:s CoRc Lol Nio - S MR =]
. August 2006
A | TThu o3 [Fri o4 |Sat 05 |Sun i [ton 07 [Tue 08 [vied 09 [Thu 10 [Frit1 [Sat12 [sun13 [Mon14. rue1s [
EEE TANG FERME. . E [T 1 2
BEE TANG FERME... E - __|_§ |i|| D:U Fl [D] g
p— = Contlnuous process N B B @ [ B | B B (@ (8§ [
= - DN 8 (@ (8 [GD0En) B (@
EEB TANG FERME... H] E :_|i|_| . [ | | | . T |
es Tanarzve. |1 [ @ [T Multi-purpose storage tank
memee | LWL QB L0 g e
EEB ENFRIADOR 2 [IL_I | E E] Iﬁ | |E=I.|I:|| U Ell |[I| | QD |..|_._.| U | | | | @ | | . E]: | | | @] ||| l____i E|| L || | | | |
see Tano acs. | ] H Bl (0 8 / Bl | B | Bl | (I | B |
BEB TaNa ALMA. 5 ) : | & / | @ ] T B8 [} : -
S " y Max duration on storage tank
Cleanmg poI|C|es B [ A BT ] 8 ]
BEE TANG ALM,... SEEEES “ — |
EEE TANG ALMA... Ew EEE
BEE TANG ALML . % — @_' | |_| ' @ :3
%”___ 000100000283 &y 42 ____E| SSDAV 3 | @
BEE TANG ALMA .. H%I L I L
REMY 11 ﬁ_| | 17zasiz2 |17208 145 | | E |—\|1?245.r45|
REMY 12 =z
REMY 13 ‘ ;
HAMEA 17 Eﬂﬁm = : : |:
HAME 19 B LI 1 1 18
REMY 16 |. | | v
CIP Station
CIP L @@ E;i
O Line BB gl B Bl
. o] [ (3] ] ]
< s [ 3|
[[1BASE D& 300,000;N e
= Coverage| 200,000 - =
- . Coverage| 100,000 W =
o
100,000 -




iz plan1 - ILOG Plant PowerOps
File  Edit sifindow

S BEEE &6

E] vogurt_plani

Wigw  Tools

The stock summary gives an

hio-stranwvherry :
hio-prune 3.1 2d. 15.09 D.DD
hio-zoy-red-fruits 312d. 14.00 0.0a
Eio Soy Matural hio-zoy-natural 312d.| 1082 2750
ital. Peach Chunk wital-peach-ryfovi 342d.| 11225 26450
talichunk sitalstrawherry-ref | 312d] 1400 0.00
| hio-des-kivi 342d.| 1528 0.00
Bin Skim Prune ! hin-tles-prung G42d.) 11225] 21400
wital.Liman Chunk = vital-limon s12d 11zo0|  ooo
“ital Pineapple Chunk “ital Chunk vital-pinespple-ryfovi J48d.| 1M225| 24175
“ital.Melon Chunk vital-tnelan-ryfoyvi 448 d. 15.00 0.0a
Wital Mat Sweect vital-natural 5.23d 0.0o .00
“ital. Peach Wital Swweet vital-peach 145d.| 11225 22975
vital-stravnkerry 2.12d. 22.00 0.00
hio-kivi-cergals a12d 1488 .00
Bin huesli hio-muesl 5.03d.| 11200 .00

Dizplayed rows: 16

Thu-25 “ital Liman Chunk |Wital Chunk kg

gz-an]

inventory for each specific product

=~ Stock Coverage View - J 2 =] Family|<AII Farriliess V| Produc{}vnal.umon Churk [vital-limon) V| Shawverd in|Quami‘ties v B
=00 : ;t:;k Maix |
500 jh‘* pl okl

I~ = The stock coverage view details the situation of the

T
5
=
ta
b}
Time Bucket
i Time Bucket I Product I Family I Unit i Initial i Produced l Consumed I Stock Mi I Final i Stock Max l Deficit i Surplus i Alert
350.00 0.00 112.00 112.00 235.00 336.00 -126.00 -95.00
233.00 0.00 0.00 224.00 235.00 445.00 -14.00 -210.00
236.00 197.75 0.23 336.00 435.40 260.00 -99.50 -124.50
435.30 12025 110582 336.00 44523 260.00 -109.23 11477
445.23 0.00 105.77 336.00 336.45 445.00 -0.45 -111.55

Displayed rows: 5

« Start

€| C




- yopurt - ILOG Plant PowerQOps
File Edit View Tools Window Help

Q- X

i =l yogurt_plan1

B yoourt.csy
=] & Scenario 1 Resources ~ é El
r
ed Ap 00
C Deletedthe Proclction Order 105 T I I 1 s i e e 1 5 s 2 2z
Il Resourc... |4l Fes ~
ke
pasto ew Hrou o Uirde ¢ >
Add a new production order  je—mf oo T ol e [ e
k4t ) gtart time 27 Apr 2005 17:03:29 cEST | 2 ] e
net "** ) Batch Size Max goo
Bat Il fer ... [ferment - fermert. aal
il Batch Size | 27 | [ [: |
Bat Il tan... ftank-5 . ) Cold-stor. E
Batch Size Min 6.0 ! I_
Bat Il line 5 line-5 v peach.c <] |> I [
Bat Il fier .. [fermert [ Ok ,4 [ Cancel ] ferment. l:ooll
2 —— .
. . ot Il tan... tank-9 Till cald
Drata N 1
® V|O|at|0n Panel at 1 line 9 [ine-a vit-lirmon (I'ii‘ﬁi‘fﬂ?f&%f?luﬁﬁﬁi | [1 vtnne | | |vit-pine | |
. . = o
w * ShOW VIOlatlonS Of tan k at |l fer.. (fermenter-10 cooll fertnt U:Bf::ze : fermerterinent. |:c:c:|
= Capac”:y and batch ot Il tan... ftank-10 :@ cold-star. | ™ Fix Pegaing stor. | E
a7 ine . [ine-10 ~ witnatur, wit-iatur Seroll To ¥ lneach ¢
35 7&%# Production Order B  Mew L
S Selack »  Delete
101 vital-pineapple-ryfdyi_2_2 | [vital-pineapple-ry foyvi a6 = ) L3
102 vital-pinespple-ryfovi_2_3 | [ital-pineapple-rytdyi 56 Bat Il i . Filker dl Merge bio-muesii ]
103 vital-pinespple-ryfdvi_2_4 | [vital-pineapple-ryfdyi 56 Tan k Leve I D | S p I ay Calorize »
104 vital-melon-ryfedvi_0_0 wital-rmelan-ryfdi 35 St . B8 Inspectar ! _
105 wital-melon-ryfowi_0_1 wital-melon-ryfovi 44 Eatlity ® d —_ I
L nelon-ryfoyi_1_0 wvital-melon-ryfdvi Mon Itor tan k IeVeIS an |
107 wvital-melon-ryfodvi_1_1 wital-rnelon-ryfdvi 41 Bat 1l i b
105 vital-melon-ryfodvi_3_0 wital-rmelon-ry fovi a2 u nCOVe r pro Ie m S ) S UCh \ PE— . =
109 vital-melon-ryfedvi_3_1 wital-rmelan-ryfdi 52 H QB _
110 vital-melon-ryfodvi_3_2 wital-rnelon-ryfdvi a2 as I n S Uff I C I e nt N l 2
111 vital-melon-ryfavi_3_3 wital-melon-ryfoywi 52 . . N T
112 vital-melon-ryfodvi_3_4 wital-rnelon-ryfdvi 52 I nte rm ed I ate p rOd U CtS N
113 vital-melon-ryfdvi_3_3 wital-rmelon-ry fovi a2 [T
114 wital-matural 1 0 weital et eal &7 :
< I | >
Procurements || Shiprments | Production Orders: | Arcs | = -
| Model | Materials || Recipes | Hesources | Customers | Demands | Z

{E r

Plan | wodel

Error Level Rule Message

20 Storage check Capacity or product mix violation on Bat l tank 9 betveen 2005-04-27 20:51:00 CET and 2003-04-27 21:51;00 CET. -~
20 Storage check Capacity or product mix violation on Bat Il tank 8 betvween 2005-04-27 21:51:00 CET and 2005-04-27 22:06:00 CET. =
20 Storage check Capacity or product mix violation on Bat Il tank 9 betwween 2005-04-27 220600 CET and 2005-04-25 00:50:00 CET. v

Shoves the Checker
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File Edit View Tools ‘Window Help

S e EBEE

- Resources -

@ X

All Resourc... Al Resources

Paszto pasto

25,05
4 8 12 6 2 o J+ |

T TSP T TR TR pp— ||| | GO/ TEOA TR0 11 | BT

Bat | fer... [fertnenter-

4

Bt | tank 4 tank-4

Ordinary changeover with no major cleaning (installing fruit contalner rinsing)

Bat | line 4 [ling-4

Bat Il fer... [fertnenter-

5

| vit-rnelon <] i;w'rt-pine |

Bat lltan... tank-3

|cold-stor.

Bat Il line 5 ling-5

§.peach c

1| * These setups have no pattern

Bat Il fer... [fernenter-

|

@ Ferme 5

Bat lltan... tank-9

IIE& Pior. | |cold-stor. n:cnld stor, ncold star. | Dcold star, n cold-star, ||I| cold-star, | Dcold-{stor. | Dc{:ld-stor. ncold-stor. | l]cold—stor. i[!cold-stoq‘.i [] cold-stor,

Bat Il line 9 [ing-9

P[] [ ) || vtwme | [ vitpne T} < vieimon | ficimo \tcco§>| || <]L

|Z z| CJI>\-'i‘t-pine || wit-ping | || vit-pine | | vit-pinel/ '\‘-:\_j:.f‘_?gbvi‘t-pine

Bat Il fer... [fertnenter-10 j] [ferm#m ” ermer‘d ” Ferniem” Ifermer'rt ” |ferment | | ermer'rt | £t fermert e b ERiend e | Termerit
Bat lltan... tank-10 [Jeoistor | folastor. || Jeotarstor.| fpoterstor.| [ fpoiastor.| | Leoidato stor | o] | [coiiior | | IoNPor | Vooigstor | boigtor | bciorstor | [oaigrstor

Bt Il line .. ine-10

Bat lll fer ... [fertnenter-

11

Est Il tan... tank-11

q:buit-peach| |vit-peach| |v'rt-peac:h| |\ri‘t-peach|

IMI Enforce maximum 36 hours between two cleanings

Bt Il live...[line-11

Bat lll fer ... [fermenter-

3

Bat Il tan... tank-3

Bt Il line 3|line-3

< | > <
i -
[ wital Limon Churk SliD ]
=+ Coverage hax 300 4 =
== Cowverage Min -
100

lhvenitory Wital Pinesggpl

|| wital Pineapple Chur
== Coverage Max
== Cowverage Min

F' - L 5E P {\'%u:u mues| | |b|0 muesl||

Changeover with Cleaning In Place triggered by allergen transition

» These setups textured

] Wital Melon Chunk
=+ Coverage Max

~hventory Yital Melon Ch .

e ———

_______
s
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File Edit View Tools ‘Window Help

S e EE&E &

@ X

Thu Apr 28, 05

All Resourc... Al Resources ~
Pasto_pasto S T 1RO 1T T B Y [TTRATTTTROAT (TR REPETTTER [TIR 1) AT TR [T TIRIAT | ML
Bat | fer... [fernenter-4 |fermer'rt.|||fermem.|J |'ferment.|||fermem.|_||termem.|_| | }fermem.| | |fermer'rt.|| |ferment.|_| |1&rment.|_| |ferment | | |fermer1t | | |fermer11 | | |fermer11 |_| |fermer'rt H | |fermer11. _| Ern
Bt | tank 4 tank-4 ﬁ]_! JI 'I ! .-I _‘I 'I JI ! I:icold-stor. !U cold-stor, ircold stor, ncold star. Hcold star. | |cold stor. Hcold stor, I |cold stor, | |c:o|d stor. | | cold-s
cats ¢ et (s | ooy | (O D O e | e | o | oo | ) () | [

Bat Il fer... [fermenter-5 ﬂ lferment. ] [ferment. ] Ferme_r'r*.l”fermem. I |ﬁermem.“ ’ferme_nt.”l lferment.” b_rlmem. l ’ferment.“ | berment.” lf#’ment.” Ferme_m.” | [ferment.] Ertrett. l lferment.”
Bat I tan... tank-3 Dcold-stor. | cold-ztor. | |cold-star. El:old-stor. '|co|d-stor|i Dcold-stor. i[l:old-stor. !D cold-star. | cold-star. ﬂco|d-stor.i Fola-stor.ul |:old-510r.i El:cfld-stor.i | cold-star. ![I
Bat Il line 5 ling-5 ::|b.peach.c |(jD'3’[rc] [ w.str.c l I v.atre ” w.str o ” <'\]&.peach.c| |v.peach.z{l%éiéiﬂv-.peach.c | <1E [ \.{.s‘tr.c ] q&:peach.c| }/.peach.c| (”> strc ] (jb (i_ééééin}rpeach.o{ﬁ
Bat Il fer... [fernanter-9 ﬂ Ferme rt” |ferment.” [ferment.H herment.H | hermem.“ ‘fermem.” [ferment.m lferment.” | Ifermer'rt.” Ifermer'rt.” herment. l Fermem.“ [fer er'rt.” @
Biat ll tan... tank-9 Dcold-st-_:q‘. Hcold star. ncold'sﬂ:r n:cnld star. ncold star. | Dcold star. n cold-stor. i[[lpold-stor. ! Dcold-{stor. ! Uc{:ld'stor ncold stor. | Ecold stor. iEcoId star. | E cold-stor.
Bt Il line 9 [line-3 {]l}ﬁ-pinn{]E | <“> | | wit-pire: | | wit-pine g”) QH H}vrt litman || }vrt Ilmoﬂ\???2§>| ” <“> |:< E| Jl>wt -pire || wit-pire | || vit-pine | | it-| plne|<1¢§7<)<;$r wit-pire
Bat Il fer... [fertnenter-10 m [ferm#nt.” ermem.” Ferniem.” Ifermer'rt.” |ferment.|| ermer'rt. | [fermkm.l] |13rment.|| [ferment.” [ferment.”l bermem. errme‘rrt. " bermem. ] | Termerit
Bat Il tar... tank-10 El:old-stbr.i[l:old-stor. iﬂ:old-s‘,tor.ﬂzold-stor.i El:old-stor.i Dcold-stor. | cold-star. i []:old-stor.i [! cold-star, ! Dcold-stor.i[]|cold-stor. fold-stor. | |cold-stor, |co|d-stor. ’||
Bat Il line ...ine-10 q:buit-peach| |vit-peach| |v'rt-peac:h| |\ri‘t-peach| it-riatur ?%*Eég( it-riatur t-natur | < o : | HM b 2000,
ot foran | forme] o || ]| | o] o | povea]| o]
Bt Ill line..|line-11 <<\<\<\<\ i | | | l FID-}’HUES"I }]ID muesll] F:uol-mueslll }]io-muesli] | |0 ITILIE: gﬁ;@;@; <\m IH\{\{\{\{\ i -mues|i| |bi0-muesli|
Bat l fer... [fermenter-3 _[ﬂ,l.aeraqe M ayr-
ltank-3 From: Apr 26, 2005 12:00:00 &M CEST 0 o o 0

— Level 600 Optimized inventory to remain

skl s To: Apr 27, 2005 12:00:00 &M CEST . .

[ - |Level: 25¢ in Coverage Corridor at the end of

[ ] Wital Liman Chunk <ug ‘L eaCh day

= Coverage Max == ——mm——

== Cowverage hin - - R o i

T R s

FInventary Yital Pinsapple  ————eom —_

[ ] wital Pineapple Chur *50 ] ] -CoverageMin-  fececcceoceemoccescesssoedooooo--—eomeemEEEeE A b

e e 450 7 ) From: Apr 26, 2005 12:00:00 AM CEST B = - -

N a et e i o =dLevel: 400 TN IO |—_ S

250 To: Apr 27, 2005 1Z:00:00 AM CEST | 7

~hventory Yital Melon Ch G T — LE?EI: 112 |

B, e e

= Coverage hMax 350 S —:':‘:‘ = e — 1 ] 4
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File Edit Wiew Tools

Window  Help

& H BEE

& Scenario 1

== plari

Scenario 2

—=| Planz
= planz

= E Scenario 3

= g

= 5 Wwhat If

g = pland

E YOoQUt cay

= ‘3 Applied Rules

&G X

= § Problem Modifications
T4 pove the time interval of 1 Shift (81702800
CH Move the tie interyal of 1 Shift (81 70280

B Marketing_campaign (58)

<

Start Page |

-
i"\. :Repnrt Diagram -
L

Planning Book

E Planning YWorkload

& Resources

Activities

T

B yogurt_plant |

identifier
hio-strawherry-26

Data Tahles ] Calendars | Standard KPI weights

Eio C Stravwherry BF 26/04

hig-prune-26

Eio C.Prune 2604

hio-soy-red-fruits-26

Eio Soy Frutos Riojos 2604

hio-soy-natural-26

Eio Soy Matural 26004

vital-peach-fdvi-26

“ital C. Peach RYFDwi 26/04

vital-stratmberry-fovi-26

Wital C. Strawherry RYFDwi 26004

bio-des-kivi-26 Eio Des Hivwi 26004
hio-des-prune-26 Eio Des Prune Bfd, 26004
vital-litnon-26 ital Delic Sorkb Limon 26004

vital-pineapple-fovi-26

“ital C Pineapple RYFDwvit 26004

vital-melon-fdvi-26

“ital C.hdelon RYFDwit 2804

vital-natural-26

Wital C.MNat Sweet. 26104

vital-peach-26

“ital C.Peach 2604

vital-strarwberry-26

ital CStrawberry YPD 2604

hio-kiwi-cereals-26

Bio C Kiwi-Cereals BF 26104

1,500

1,000

500

Impact
« Part of the additional demand is

left unsatisfied because of missing

capacity

BRI EENECOOEREOEOOM

satisfied_demand_mat_Bio Strawherry
unsatisfied_demand_mat_Bio.Prune
unsatisfied_demand_rmat_Bio. Soy Red Fruits
ungatisfied_demand_mat_Bio.Say Matural
unsatisfied_demand_mat_vital.Peach Chunk
unsatisfied_demand_mat_Vital. Strawberry Chunk
unsatisfied_demand_mat_Bio Skim Kiwi
unsatisfied_demand_mat_Bio.5kim Prune
ungatisfied_demand_mat_Vital.Limon Chunk
unsatisfied_demand_mat_vital.Pineapple Chunk
ungatisfied_demand_mat_Vital.Melon Chunk
unsatisfied_dermand_rmat_vital.Nat Sweet
unsatisfied_demand_mat_Vital. Peach
unsatisfied_demand_mat_Vital Strawherry
unsatisfied_demand_mat_Bio.Kiwi Cereals

ungatisfied_demand_mat_Bio.Muesli

hio-muesli-26

Bio C.Muesli BF1 2604

hio-strawherry-27

Eio C.Stravwherry BF 27104

bio-prune-27

Bio C.Prune 2704

bio-soy-red-fruits-27

Eio Soy Frutos Riojos 2704

hio-soy-natural-27

Eio Soy Matural 27104

vital-peach-fovi-27

Wital C. Peach RYFDvi 27104

vital-strarmberry-fovi-27

Wital C. Strawherry RYFDwi 2704

hio-des-kivwi-27

Bio Des Kivwi 27104

bio-des-prune-27
vital-pineapple-foy)
vital-melon-fovi-27
vital-natural-27
vital-peach-27
vital-strarvberry -2
£ |
Customers
Shipments
| Modsl [ e

=
Detailed Scheduling | Praduction Planning |
P Dla Dia D
Setup Cost 4,070.00 4,010.00
Operational Efficiency 0.64 0.64
Met Ltilization 0.57 0.585
| Production Guantity 9,021 .00
= = : 508,36 508.36
36.91 12.00

KPI Comparison Panel
» Provides an easy way to compare

scenario solutions

* A plug-in mechanism allows to

define custom KPlIs.

<




Scenario Creation and Comparison

What-if analysis with precise KPIs

« Create and manage scenarios

« Copy scenarios

« Test different planning strategies

» Define and apply business policies
» Define and compare custom KPls

« Compare Gantt charts and solutions side by side

IBM Software

Mo QUSRI AR



Inside the plant : Network Structure

Capability to configure a model to reflect the current manufacturing network

structure at a macro level with only bottleneck resources identified. The
gross capacity on the bottleneck resource should be modeled.

Y Y=g E

| 2nE
JEE S JET S T 1
el IS | D el b e

=

Define the resources, resource groups and connections
using PPO’s plant layout

Tean

IBM Software

Impact2010
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Outside the plant : Network Structure

Capability to configure a model to reflect the current manufacturing network structure at a macro
level with only bottleneck resources identified. The gross capacity on the bottleneck resource
should be modeled.

v |Product Al Products======= v |Bucket| 482006 v H E
Time t Uit Cluantity From Site To Site : """ ‘
31.75 Strasbourg & | &M =t )
34,50 Lille Paris 3 Lille
71.50 [Lille Patis k
66,50 |Lile Patis
52.50 Lile Paris oy
o 70.00 |Lille Paris
YLBEER FAR 34.50 |Lille Paris <«
71.50 |Lile Patis
£6.50 |Lille Patis < = ]
92,50 |Lille Paris arns
70.00 |Lille Patis e Strasbourg
53,00 Lile Mantes
35,00 |Lile Mantes
ERO 44.00 |Lille Mantes
PR £6.00 |Lile Mantes Mantes
|_BEER_NTE 53.00 [Lille Narites
35.00 |Lile Mantes
44,00 |Lile Mantes
66,00 |Lile Mantes AT
40,00 [Paris Mice
20,00 Paris Mice
33,00 |Paris Mice
RN SIS AR 34.00 [Paris Mice
ER J_BEER_MIC 40.00 [Faris Mice
20,00 Paris Mice
33,00 [Paris Mice
34.00 [Paris hice
M_BEER_LIL 201.75 Lille i
BLOMD_BEER_S¥E £8.20 Strasbourg IC5
53,42 Lile Paris
30.00 Lile Paris
52.60 |Lile Patis
70.00 |Lile Patis
£6,80 Lile Paris
142,93 |Strasbourg  |Paris
55,47 |Strashourg  |Paris
30,20 |Strasbourg  |Paris
30,00 |Strasbourg  |Paris i
41,58 |Strasbourg  |Paris .
BLOND_BEER_PAR £3.42 |Lile Paris  w < T
£ [ = e T e




Multiple Optimisation Profiles

Generate the supply plans based on forecast, sales orders and inventory requirements.

i Optimize the scenario

Profile | Optimal tradeoff
| Optirnal tradeoff

Global —
Dptirmize Inventory

Start tin@ptimize Qperational Efficiency
Long term planning

Production Flanning

Time Limit |

J
30 |

Horizon | 14 Dec 2006 00:00:00

(=]

Advanced options ]

Batching

= Planning advanced options

Time Lirnit

Criterions | Constraints ||E|

Harizon ®

~ Hon Delivery Cost

Detailed Scheduling

- Setup Cost
|

Time Limit, |

Harizon ' Y

¥ Excess Cost

<

v Deficit Cost

-

Posk Processing

IBM Software

Impact2010

Comes to You

[ revenue

[] Tatal Earliness
[] Total Tardiness
[ Resource Cast
[ 1dle Cast

The different “optimization
profiles” can be defined. E

Planners can choose an existing
optimization profile or creating a
new one.

Each optimization profile defines
the goals of the schedule by setting

| the relative importance of different

objectives

OIHARISO AR /R



Editing Planned Production with Automatic Configuration

Skark Page 5/’ | Scenario 1 = l

E¥ Transactional Data - <~ o | Iﬂ @x ¥

Demands rPrDcurements rF'rnu:IuctiDn Orders mm“m .ﬁ.cti'-.fitie;/r Planned Productions rF'Ianneu:I Deliveries
Mate recipe hucket guantity dizp...| firm start min end max
Y2 Add a mew 'Planned Productions’ row
name | |
| win-bio-Fat W |
Ackivity Label Mode : Primary Resource
¥| | Multi-step Recipes:
wii-bio-f at-Ferment
pastoZ : pasteurizer 2 .
recipe w-hin-Fat-caaling Automa"c
win-bio-Fat-fillup mode : tanks 3 11 configuration of the
wirin-bio-Fat-store rnode @ tanks 3 11 possible modes
function of previous
| choices
Reset ]
bucket |?-Dec W |
quantity | 100 |
I (0] 4 l [ Zancel ]

IBM Software
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Re-planning: Reducing System Nervousness
Enforce Fulfillment in Next Production Run

« Enforce that next run of planning engine fulfill at least the same
percentage of a demand as in the current planning solution

- If the delivery window is larger than the time bucket then the
planned delivery may be occur later

< Demands

iclentifier
hio-strawberry-7

Name material farmily quantity dizsp... firm fulfilmert J2nforce fulfilmert

Bio. Strawberry 0., 129.00 E--§-| 100% |

bio-strawberry-8  Bio,Strawberry 0., Bio,Strawberry Bio Fat.. 75.00 pl 100%:
bio-strawberry-9  |Bio, Strawberry 0.,
hio-strawberry-10 |Bio,Strawhberey 1.,
bio-strawberry-11 |Bio,Strawberry 1.,.
bio-strawberry-12 |Bio. Strawberry 1.,
bio-strawberry-13 |Bio,Strawhberey 1.,

IBM Software
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Reducing Re-planning nervousness

= Fix planned productions in cu/rtqﬂ planning solution

Demands rPrDcurements rPdeuctiDn Orders r LrCs r Scheduled P.ctivﬁe;/v Planned §'roductions rPIanned Deliveries r_.
bio-strawberry_1  [bio-skrawberey G-Dierc 206,00 |l [] |5 De} 2006 00:00:00 |9 Dec 2006 00:0
bio-strawberry & |bio-skrawberry 13-Dec a0,00 [pl 13 e 2006 00:00:00 (14 Dec 2006 00:
bio-prune_0 bio-prune 7-Dec 10z.00 |pl [+] |7 Deq 2006 00:00:00 |3 Dec 2006 00;0
bio-prune_1 bio-prune G3-Dec 174.00 }tl [] |3 Def 2006 00:00:00 |9 Dec 2006 00:0
bio-prune_g& bio-prune 13-Dec F1.00 H : 13 Oec 2006 00:00:00 |14 Dec 2006 00:
v . v . - - Ly v . - [— - = == 1 — - e m == == == - _——— - ==

= Fix planned deliveries in current planning solution

Demands rF'rcu:urements rF‘deuctiDn Orders r Arcs rScheduled .ﬂ.ctfities rF‘Iannea\DdeuctiDnﬁf Planned Deliveries
Bio . Kiwi Cereals 1., [Bio.Kiwi Cereals 12/07  [7-Dec Q9,00 [] [7Dede00s 00:00:00 |8 Dec 2006 00:00:00
Bio Kiwi Cereals 1., [Bio.Kiwi Cereals 12/08  [3-Dec 141.00 |l & Ded2006 00:00:00 |9 Dec 2006 00:00:00
Bio Kiwi Cereals 1.., [Bio.Kiwi Cereals 12/09  (9-Dec a4.00 |l [] |9 Degz006 00:00:00 |10 Dec 2006 00:00:00
Bio.Kiwi Cereals 1... [Bio.Kiwi Cereals 12/12 12-Dec 116.00 |p [] 12 gfec 2006 00:00,., |15 Dec 2006 00:00:00

IBM Software
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KPI Scenario Comparisons

New Scenario | | Standard Overall Supply Factory
Revision Baseline Chain Cost Throughput

KPI Comparizon Panel

Initizl Standare SupplyChain

Irventory Excess ) 51381 453,78 q79.74
Irventary Deficit (1) 17, 768.21 16,049.80 19,003.149
Daily Inventory Excess Incidents 35.00 32.00 41.00
Daily Inwventory Deficit Incidents 179.00 AF0.00 177.00
Operational Efficiency (%) 318 £3.28] F3T2
Cperational Liilization (%) a83.482
Average Cyele Time (h) T 473
Total Cleaning Time h) 134 65 164.65
Total Setup Time () n.0o 0.00
Average Compactness (%) 9987 i 9493 47 48
White Mass Waste Cost (§) 0.00 0.00 0.00 0.00
Fruit Change Waste Cost (f) 0.00 0.00 0.00 0.00
Packaging Change Waste Cost () 0.00 0.00 0.0o 0.00
Max Direct Labar (people) 0.0o 0.00 0.00 0.00
Manpower (man.hours) n.oo 0.00 n.oo 0.00

IBM Software
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Available-To-Promise

« Without changing the planning solution we can promise 187
pallets Dec 7

«* Stock Coverage

S| HE |Familv|Pru:uduct|Bic:.Strawberry {bio-strawberry)

| soneselcumees 9]

. Procured
300 Produced
] . Dependent Demand
250
] B wasted
Lo _ Independent Demand
1 . Unsatisfied Demand
150 - . Shock Max
1 I ckock Min
100 s Final
50
o) T T T T T
i ¢ b P - (] ]
[ [ L) ] 1 v
il g 3 g g T g
(] m (m} (m}
Time Bucket
. W
7-Dec 220,00 75,00 75,00 0.0 187.00 187.00 129,00 129,00 129,00
G-Dec 196,00 141.00 141.00 0.0 0.00 187.00 75.00 75.00 75,00
9-Diec 262,00 0.00 0.00 0.0 0.00 187.00 75.00 75.00 75.00
10-Dec u] 187.00 0.00 0.00 0.00 0.00 187.00 0.00 47.00 47.00
11-Dec 140,00 0.00 0.00 0.00 \ 0.00 187.00 0. 10,00 10,00
12-Dec 130,00 0.00 0.00 0.00 00 187.00 qilt] 120,00 120,00
13-Dec 10.00 &0.00 &0.00 0.00 B 24 g™ (.00 10,00 10,00




Capable-To-Promise

« Could we produce more bio-strawberry on December 7" with a
different trade-off?

Stark Page 5/)’ | Scenario 1 = l

i Add a new ‘Demands’ row

B Transactional Data - | @JX ! I identifier | 3235ea71-3d0F-11dd-2b35-0015c5b1e774 | I -
Demands rPrDcurements rF‘rnductiDn Crders r.ﬁ.l.ﬂ.dd MIE PO H .ﬁ.ctivitiezl Fame | TP ] I

1000 achievable ?

idertifier name material family

bio-strawberry-7

Bin. Skrawberry O...

bio-strawberry-3

Bio. Strawberry 0.,

bio-strawberry-2

Bio, Strawberry ..,

bio-strawberry-10

Bio, Strawhberry 1.,

bio-strawberry-11

Bio, Strawberry 1.,

bio-strawberry-12

Bin. Skrawberry 1...

bio-strawberry-13

Bio. Strawberry 1...

bio-strawberry-14

Bio, Strawberry 1.,

bio-strawberry-15

Bio, Strawhberry 1.,

bio-strawberry-16

Bio, Strawberry 1.,

bio-strawberry-17

Bio, Strawberry 1.,

@)
5

material
quankiky
delivery date min

delivery date max

non delivery unit cosk

unit price

| Bio, Strawberry

| 7-Dec

| 7-Dec

Highest non-delivey cost 623,
| 4.0 |

| o]

5¢ [ 0] 4 l [ Cancel ]

art Fage =
Cptirize the scenario
¥ Transactional Data

VDemands Procureme
| jdertifier | [l

Prioritize the customers using non-delivery costs
and re-optimize

OIHARISO AR /R
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Capable-To-Promise

Start Page ;/r | scenario 1 | Scenatio 2 = ] 4 I E

| & Transactional Data_- | <= < | 2" You can use a What-If scenario, not to clutter the repository with
Demands rPrDcurements TPdeuctan Orde thls S|mUIat|0n Of demand

idertitier name

bio-strawberry-7  |Bio, Strawberry 0., 12'9 oa 7 Dec EIIIIIIEu 0o:... |7 Dec ZIIIIIIE- 23: T ”
3235ea71-3dof-, .. |CTP 1,000.00 |pl |:| 7 Dec 2006 00:,,, |7 Dec 2006 23, =
bio-skrawberry-8  |Bio.Strawberry 0., 75.00 |pl 3 Dec 2006 00:... |8 Dec 2006 23:... =
bio-sktrawberry-9  |Bio.Strawberry 0., 75.00 |pl 2 Dec 2006 00:... |2 Dec 2006 23:...
bio-skrawberry-10 |Bio.Strawberry 1... 47.00 |pl F 10 Dec 2006 00... (10 Dec 2006 23...
bio-skrawberry-11 |Bio.Strawberry 1., 10.00 |pl F 11 Dec 2006 00... (11 Dec 2006 23...
bio-strawberry-12 |Bio, Strawhberry 1., 120,00 |pl F 12 Dec 2006 00,.. (12 Dec 2006 23...
bio-strawberry-13 |Bio, Strawberry 1., 10,00 [pl F 13 Deu: 2006 00, .. 13 De-: Z006 23... P
£ | ?
Displayed rows; 36 - \ -
Coverage =i 3 @ @_] ﬁ |Famil':.f| <4l Families>  w || F‘ru:u:luu:t| Bio, Strawberry l‘bin-strawberry} w || Showwed in| Cuantities V| [E
|

We can promise 75% of the 1000 required l

Dependent Demand
800 We can promise 751 = e
600 i Independent Demand
400 - B Unsatisfied Demand
i We let 249 unsatisfied - ok Max
_ . Stock Min
n T s Final

Time Bucket

Procured Promized Unsatizfied ... |

Time Bucket 3 = LImi iti= ol Produced f Ot ru:i:r:n:-ru:i:nt
530,00 530,00
0,00 145.00 1453.00 0.00 F0.00 75.00 75.00 75.00 0.00

J2.00 72.00 0.00 0.00 73.00 75.00 75.00 0.00
117.00 117.00145.00 | 0.00 117.00 0.00 47.00 47.00 0.00
S0.00 50.00 0.00 50.00 0.00 10,00 10.00 0.00
43.00 43,00 0.00 45,00 0.00 120,00 120,00 0.00

0.00 0.00 0.00 0.00 0.00 10.00 10.00 0.00




Profitable-To-Promise

« Should we meet this customer’s requirements?

« How profitable is this order? & Planning advanced optians
{Criterions | Constraints | Misc|
Stark Page 5/)’ | Scenario 1 = l @O

=

[E¥ Transactional Data ~ =N NN E_[]X T - Revenue

—
i nn O e ol Add newe rowe I B ckivit 3 *}J 1 1 1 1 | 1 1 1 | ||:|

Demands

idertifier wi: Add a new ‘Demands’ row - Hon Delivery Cost date

bic-strawberry-7 o ? oo
bio-strawberry-8 By identifier | dSeled42-3d1b-11dd-ab35-0015c5b1e774 | Processing Cost
bio-strawberry-9 Eil . =
bio-strawberry-10 B  name | PTP | ] o ? wo 2|
bia-strawberry-11 |Bf | | F] - Setup Cost
bio-strawberry-12 (B material Bio. Strawberry w F] —T1 = i
bin-strawberry-13 EEI ] Y
bio-strawberry-14 B quantity | 1000 | ] - Total Earliness [
bio-strawberry-15 |Ef B g 1|8
bio-strawberry-16 delivery date min |?-Deu: w | (] - L ] -

- - Total Tardiness
bio-strawberry-17 B =

delivery date max |?-Deu: w | ‘IJ o
| a | - Inventory Excess Cost

non delivery unit cost Highest non-delivey cost

~ Inventory Deficit Cost
—

ik
B

unit price
- Resource Cost

IBM Software
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Asset Utilization

Stark Page §/V | Scenario 1 = l

Resource Capacity

paskeurizer 1
paskeurizer 2
fermenter 3
fFermenter 4
Fermenter 5

B8 Waorkload Tahle oo | 2] B Lavout

Utiiza. .. || ASSGt U’[I|IZB.’[IOH by res

Defaulk

tu: yogurt.csv - ILOG Plant PowerOps

File Edit Wiew Tools MWindow Help

fermenter 7 g

fFermenter & 3 1% oo o

Fermenter 9 7 s

Fermenter 10 3 o -
Fermenter 11 i 9 ks

kank ¢ 11 o o 10%: |
tank 7 13

kank 3 14 [ ] 1% ] T

tanks 311 18] 105 I 125 ] e

tanks 59 10 19]] o ] 105 ] S e

line 4 I I I o

[line 7

[line & 24 e T

||ines cain 28 e

[lines 3 11 29 3

Asset utilization by resource family

EF R EEEREREE

< Parameters o & =
hlame Wal,

compute stock with s...
aggregate material F

Tami f
res

FEs0UrCes.csY [

Start Page 5/ | Scenario 2 = I

pasteurizer

Al Fermenter
[T} " P

o bucket aggregation  [Daily karik,

g lire:

= I
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Asset utilization

» Detailed workload table including total changeover time, total

productive time etc. by resource or by resource family

Start Page 5/ | Scenario 1 = l

B2 Workload Table

paskeurizer 1
paskeurizer 2
Fermenter 3
Fermenter 4
Fermenter 5
Fermenter 7
Fermenter &
Fermenter 9
Fermenter 10
Fermenter 11
tank 4

Lank 7

Lank &

kanks 3 11
kanks 59 10
line 4

[line 7

[line &

lines 5 9 10
[lines 311

8-Dec

0] 0 . [0 0 0 . |0 1]
1)1 day [ & hrs, ... |0 a 1 day 0 12 hrs,... |0 0
2|1 day [ 14hrs |0 i 1 day 0 Zlhrs |0 0
3|1 day i 20 hrs,. .. |0 a 1 day 0 17 hrs,... |0 0
4|1 day [ 21 hrs |0 i 1 day 0 17 hrs,... |0 0
5[0 0 0 0 0 0 0 0 0 ]
6|1 day 0 0 0 i 1 day 0 20 hrs,... |0 0
7|1 day 0 0 0 i 1 day 0 Zlhrs |0 0
8|1 day i 17 hrs,... |0 i 1 day 0 14hrs |0 0
a1 day ] 1day [0 i] 1 day |0 Zlhrs |0 1]
111 day 0 Zhrs, ... |0 i 1 day 0 2 hrs, ... |0 0
130 0 0 0 0 0 0 0 0 ]
141 day [ 0 0 i 1 day 0 Zhrs, ... |0 0
152 days |0 S hrs, ... |0 a0 Zdays |0 6 hrs, ... |0 0
193 days |0 Shrs, ... |0 i Jdays |0 7 hrs, ... |0 0
Z1|1 day [ 19 hrs,... |0 289 1 day 0 19 hrs,... |0 294
230 0 0 0 0 0 0 0 0 ]
z4[lday |0 0 0 0 lday |0 Z1 hrs,... |0 318,667
Z8|3days |0 1day, ... |0 BE0 0 2 days... |0 00
2912days |0 1day, ...|0 B00 0 Zdays |0 7Z0
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PPO provides Fully Configurable Reporting Capabilities

Tableau for ILOG - ppo_reports | E|r£|
File Edit View Format Data Analysis Table Bookmark Collaborate Window Help =1
H 0 - & - sl showMet G B 2} 5 ) -| @ [w00% I @ |[F] @ & &
Data *
Pages 7| Columns ~ (= YEAR(END_DA.. )(= QUARTER(END.. (= MONTH(END D.. ](* DAY(END_DATE) | |
| ppo_reports.mdb [Multiple Ta... » |
Find: | =] Rows  ~ [ FLAVOR | FORMAT I MATERIAL )l MeasureValues |
Find:
Dimensions - | Filters T | Title - Stock coverage |
Measure Names
= PPO_BUCKET_DATE 4'_\ I: j END DATE Filter: FLAVOR ¥
5 END_DATE ( BUCKET_SEQUENCE .. | 1 B
#be PPO_BUCKET _DATE_BL (— MATERIAL 2008 ki
sbe PPO_BUCKET _DATE_BL e = - limaon
B TIME - , melon
ecember :
= PPO_MATERIAL_TIME_KPT || Marks = P muesli
#be BUCKET_ID | — v| @ &00 23 p_each
Abe BUCKET _SEQUEMCE_IC I pinsapple
At FLAVOR || Path: %2 S 00 3 plain
——————— = E =
< | > Text: = '_E 200 pr:n:
i=l +| red-fruits
= L
2e Color: | Measure Na.. E o strawberry
o =
— Size: 400
] ize E = Filter: FORMAT >
-
ﬁ'l DEPENDENT DEMAND B = g % 8- /_’——\ x16
= m
= _zeuel of Detail: = = x4
# FIMAL_IN_ o [DCK O =]
i o x8
& FIMAL_IMN_TRAMSIT_STOCE_Dn -— o
# FIMAL_STOCK %
# FINAL_STOCK_DOS 1000 P f
= 5 z re- in
# INDEPEMDEMT _DEMAMD Measure Names/Values Gl = i 3 e de ed
b =
# INITIAL_STOCK | sumMax_sTock) | E £ s reports
# INITIAL_STOCK_DOS [ SUM{MIN_STOCK) ]
# INVENTORY_TURM = g
# MAX_STOCK [ SUM(FINAL_STOCK) | — — 3
-
# Max_sSTOCK_DOS & T =
= T 9 11 13 15 17 19
# MIN_STOCK Color: Measure Mames & -
# MIN_STOCK_DOS | M sum of MaX_STOCK 5 | E:
S, | [ =um of MIN_STOCK Caption T
Sets - Stock coverageview: minimal days of supply in orange, maximal days ofsupply in
- Sum of FINAL_STOCH blue and projected inventory position in green. Theview can be filtered by produc..
M 4w 1"-.~ prg:-dur:_f:ib'n"'.n's dermnand :,':\Sto-ck coverage x{ pru_::-dLictic-n deﬁn:it_ x{ deficit, surplus and fill rate l,{ F‘.espuroe'uf:ilizatinn x{ # redp
Ready 2652 marks 26 rows by 34 columns SUM of Measure Values: 415,542




Integrated Planning and Scheduling

‘e production plan - ILOG Plant PowerOps
File Edit

TEYY o= BEE&E L-E®

= production plan

Wiew Tools Window Help

%|

25
s

£ Resources Gantt -

2o OB - o
July 2006 [2ugust 2008

[tion 31 [Tue o1 wven 0z L!IThuDS [Friod [Satos [= ReaCh operational efﬁCiency While [on 14 [Tusis v
|| [rzseiar] respecting

| 17248063 |

_Eﬂl I : 17261 1217 | 55|

%Tsaﬁaql 1I?250:x254: |
| I

17226 33

7
Stock Coverage Wiew (= =] Family|<AII Familiss= V| Product| DRINK STRAWEERRY G00... % | S%ved in|Quant'rties b =
ol 7
Produced
B0 Taotal Detnand |
50— m— ok hisi

s Final
A0 —

m— Stock Min
50 /'

L l—s - Analyze demand variation,
o inventory, min and max days

Brry-z04
Any-£0
Brig-pi 4
Brig-50
Any-90
Brrg-20
Brig-g04
Any-60
Brig- 14
Brg-1 1o
A=z | -
Brrg-£ |4
Brig-t |-
Aing-5
Brig-g 1o
Biig-4 1o
Any-g 1
Brig-g |4
Briy-57

of supply

o

Tit ot
07 -Aug

| >

[=]

[=]

[=]

[=]

=]

isplayed rowws: 25




Inventory alerts in PPO

=N AREI =D Q |Fami|y| <Al Familiess  » || Product| Bio. Strawberry (bio-strawberry) » || Showed in| Quantities w
é W Procured
350 o
E Produced
300 B Dependent Demand
250 3 W wasted
200 —E Independent Demand
] B Unsatisfied Demand
150 3
E . Stock Max
100 —; . Stock Min
50 —E e Final
02 T T T T T T T T
il (e 0 = [ £ L
g g g ] =] =] o
a2 a a @ @ @ o
b & a2 &
Tirne Bucket:

I Cutput b=

129.00

Sl

Inventory excess with respect to max days of supply

Inventory deficit with respect to min days of supply

IBM Software
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Stock Summary View

Summary of inventory levels for intermediates and
flnlshed goods expressed in quantity and days of supply

Light.Peach

B T

[

¢ @1 @ Bsomrome

I Initisl I Output Ingt

bio-strawberry 230,00 | 129.00 | 266,00 § 3a7.00 312,00 23? oo 23? EIEI
bia-prung 230,00 92,00 | 219.25 0.00 IFT.ED 70.00 Fo.25 0.00 g 362,50 93,00 D oo 0.00 | 284.50 284,50 99.00 D.
big-kiwi-cereals 250,00 99,00 0.00 0.00 151.00 | 141.00 41.25 0.00 51.25 51.25 34.00 | 300.00 0.00| 267.25 267.25 | 122.00 a.
bia-rouesl 230,00 | 112,00 0.00 0.00 138.00 | 154.00 | 326,00 0.00 | 310.00 310,00 | 189.00 17.25 0.00| 158.25 158,25 | 123.00 | 343,
big-soy-red-fruits 230,00 73.00 0.00 0.00 177.00 74.00 | 191,92 0,00 294,92 294.92 71.00| 12675 0.00 | 350,67 350,67 57.00 a.
big-soy-natural 250,00 | 167.00 | 255.00 0.00 338.00 | 117.00 45.00 0.00 | 266.00 266,00 96.00 | 165.00 0.00 | 335.00 335.00 | 114.00 &0,
bic-skirn-kiwi 230,00 57.00 0.00 0.00 193.00 29.00 | 129.00 0,00 | 293.00 £93.00 50,00 0.00 0.00 | 243.00 243.00 75.00 a.
| big-skim-prune 250,00 | 140,00 | 250.7% 0.00 360,75 | 106,00 93.67 0.00 348,42 58.00| 139.75 0.00| 430,17 430,17 | 101.00 a.
light-peach-chunk 250,00 | 120.00 0.00 0.00 130.00 | 149.00 | 339.50 0.00 | 320.50 320,50 | 116.00 0.00 0.00 | 204,50 204,50 | 127.00 | 339.
light-strawberry-chunk 230,00 56,00 0.00 0.00 194,00 29,00 0.00 0.00 | 165.00 165,00 | 107.00| 143.00 0.00 | Z01.00 201.00 &1.00 a.
light-limon-chunk 250,00 539,00 0.00 0.00 161.00 0.00 0.00 0,00 161.00 161.00 0,00 131,00 0.00 | 292.00 292,00 71.00 a.
light-pineapple-chunk 250,00 14.00 0.00 0.00 236.00 16.00 0.00 0.00 220.00 40.00 0.00 0.00 | 180.00 130.00 72.00 a.
light-melon-chunk 230,00 | 128.00 0.00 0.00 12z.00 | 151.00 | 189.00 0.00 | 160.00 160,00 | 117.00 81.50 0.00 | 124,50 124.50 0.00 a.
ight.Mat, Sweet light-natural 300,00 | 143,00 201.7% 0.00 353,75 | 179.00 | 141.2% 0.00 | 316.00 316,00 30,00 0.00 0.00 | 236.00 236,00 73.00 a.
Light Sweet light-peach 250,00 53.00 3.00 0.00 205.00 | 36.00 0.00 0,00 165,00 169.00 | 43,00 0,00 0,00 126,00 126,00 27.00 0.
FP. light-strawberry 230,00 90,00 | 266,00 0.00 426,00 | 185,00 0.00 0.00 | 251.00 261.00 | 18400 Z%4.50 0.00 | 391.50 391.50 | 114.00 a.
Bio Soy W win-bio-soy 0.00 | 127.50 | 150.00 0.00 22,60 118.46 | 100.00 0.00 4.04 4.04 | 14583 | 17250 0.00 3067 30.67 30,00 a.
Bic Skirn wiri-big-skim 0,00 125358 | 147.2% 0.00 21,87 | 111.33| 100.00 0.00 10,54 10,54 69,53 60.00 0.00 0.67 0.67 0.00 o,
wim-bio-Fat 0,00 242,63 | 280,25 0.00 37.63 | ER1.25| 16225 0.00| -21.37 -21,37 | 158.62 | 150,00 0.00 | -30.00 -30.00 | 171.63 | 171,
|Light Chunk ko wirn-light-chunk 0.00 0.00 0.00 0.00 0.00 ] 264.25 | 305.00 0.00 40.75 40,75 | 17775 13700 0.00 0.00 0,00 169,75 | 169,
Light Sweet wiri-light-sweet 0.00 | 237.858 | 254.2% 0.00 16,38 16,38 70.63 54,25 0.00 0.00 0,00 147.25| 14725 0.00 0.00 0.00 0.00 o,
Faw milk. 10,000...) 711,75 0.00 0.00 |9,288.25 9,288.25 | 6581.50 0.00 0.00 |8,605.75 3,606,75 | 404.25 0.00 0.00 |3,202.50 §,202.50 | 341.38 a.
P soy-milk. 3,000.00 | 150.00 0.00 0.00 |2,850.00 2,850.00 | 130.00 0.00 0.00 |2,720.00 2,720.00 | 142,50 0.00 0.00 |2,577.50 2,577.50 0.00 a.

E I }:u_l‘t.

IBM Software

Impact2010

Comes to You

0)(0Y\ % s o) (0Y/.* ) 4ri(eY/\% s

Firval I E Imitil Output E Firal ! Alert E Initial
bio-strawberry 3 ] 7. UD d. 6,00 d. 6.00d.]  75.00 0.00 0.00] 500d. 5.00d.
bio-prune 2.90d 92.00 219.25 0,00 4.244d 4.26d, 93.00 0.00 000 326d 326 d,
bic-kiwi-cereals z.12d 99,00 0.00 000 1.12d 0.61d, &4.00 | 300.00 0.00 ] 4.30d. 4,30 d,
big-muesli 1.904d.| 112,00 0.00 0,00 0,904, 3.05d.| 169.00 17.25 0.00] 2104, 2,104,

Eio Sov P bic-soy-red-Fruits 3.56d F3.00 0.00 0.00| 2564d 4.55d, Fl.O0| 126,75 000 4.638d 4.68 d.
SR am T bio-soy-natural 1.71d.| 167.00| 255.00 0.00| 3.14d. 2.70d. 96.00 | 165.00 0.00 | 4.18d. 4.18d.
big-skim-kiwi 5.23d 57.00 0.00 000 4.23d 6.00d, 50,00 0.00 0.00 ] 5.00d. 5.00d,

bio-skim-prune 2.07d.[ 140,00 250.75 0.00[ 3.994. 3.83d.] 5800 133.75 0,00 434d. 4.34 d.

light-peach-chunk 1.87d.| 120,00 0.00 0,00 0.87d 2.71d.| 116.00 0.00 000 1.71d 1.71d.

light-strawberry-chunk 3.72d 56,00 0.00 000 z7z2d 1.72d.| 107.00| 143.00 0.00 ] 4.07d. 4.07 d.

light-limon-chunk 4.60d 39.00 0.00 0.00]| 3.69d 2.69d. 0.00| 131.00 0.00 | 4.00d. 4.00 d.

light-pineapple-chunk. 6.78d 14.00 0.00 000 5.758d 4.78d, 40,00 0.00 000 378d 3784

light-melon-chunk. 1.81d.| 128.00 0.00 0.00| 0.81d. 2.30d.| 117.00 81.50 0.00 | 1.88d. 1.88d.

light-natural 1.85d,| 148.00| 201.75 0,00 3.24d 4.00d, &0.00 0.00 0.00 | 3.00d 3.00d,

light-peach 5.91d 53.00 3.00 000 5.00d 4,004, 4300 0.00 000 3004 3.004d,

light-strawberry 1.97 d, 90,00 | 266,00 000 2.85d 1.85d.| 164.00| 294.50 0.00| 528 d.w 5.28d

wiri-bio-soy 0.00d| 127.50| 150,00 0,00 0,004, 0.00d.| 145.88| 172,50 0.00 | 0.00d. 0.00 d,

wirn-bio-skim 0.00d| 125.38 | 147.25 0.00 ] 0.00d. i ; 0.00d. 69.33 &0.00 0.00 | 0.00d. 0.00d.

nm-| bIU fak 0.00d | 242,63 | 280.25 0,00 0.00d 0.00d,| 221.25| 162,25 0.00 0.00d.| 158.62 | 150,00 0.00 | 0.00d. 0,00 d,
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Conclusion: Benefits

Reduce waste, work-in-process inventory and cycle time

= |ncrease throughput via improved resource utilization

= Generate realistic schedules by taking into accounts true manufacturing constraints
= |mprove the synchronization between intermediate products and finished goods

= Align manufacturing execution with demand sensing

= Reduce planning and scheduling cycle time

= Improve production smoothing by generating plans with stable production frequency and
low production variability

= Quickly align manufacturing strategies to changing market conditions
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