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Intelligent Scheduling Application to
Production / Packaging Optimization
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Background: Scheduling is Difficult
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* Resource-Constrained Scheduling is NP-

Complete, takes factorial time for optimal
solution

— l.e., itis a hard problem

— Approximate methods and heuristics are
needed

* Most automatic scheduling systems use

simple one-pass algorithms
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Four tasks that can occur in any order (one at a time)

L4

results in twenty-four options




Analogy: Chess ™™

L

« Chess mathematice w milar to resource
scheduling. '

— Easy: Create basic play
— Hard: Be a good or ¢ ayer

« Scheduling in most e is analogous to
'Easy’ chess solutig

« Each move analog acution mode
update, challeng throughout game/
executlo —
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Architecture for Intelligent Scheduling

Tasks, Human Directives
Resources, Preprocessor
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Task Quoue v Schedude Objects
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Run-Through of Example

w*lmpcn'tmg_:j Data ‘
 Site Manual Data Setup
* Analysis |
» Scheduling
* Reports
» Exporting



Import from Data Source

 Support for various
. . R | B b Displ ot
formats including eports  Displays
i ¥, Import from SAP

— SAP Tabular Editor

— Excel ‘ Site Manual Data Setup...

Analyze. ..
1 Schedule

Spatial Plot

Export IRL

v
¥ Export Plan Orders

Import from EXCEL. .,

b
¥ Export to Tier 2...



Site Manual Data Setup

fnmwmm

Ste Manus Input

B

Resource Manus Inout Product Manus rovt

Asoly Ta S Agply T3 Al Machees Aoory To M Fraaacs
Plant Code Twpet Lukaston TPEC vakame “vesta:
- e v 3
Guarava AN 00% Morh Avecage P

Irventory Carrping Cost Rate Mean Man Hours
0.05 0 Perform 8 Oargeover

~

Foroed Oearwg Alowerce
0

%

Ser e Leve

"N

Cydie “rme B

Quaity Time

Change Over Mavs

Mrw s Or e Pmpee

Mawrn e Ot Pomgees

Core




Change Over Setup

Change Over Editor
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e
Analyzing — Product Segmentation

et tewanton Sem | Seml Sem)  Semd Semd  Semd Sem] Semd femd Sem i Sem il Sem il Pewetl  fewest]  Swee v
oy »e - PR T —— - nw
ranT - ) uma Sn - " e
“anrr - T mewe e r w1 e - yom 1ucw
“aner | KO A . 5
e " pein e ~ T T i -
e ne . ™ - —_— - Py -
v e W R = - . RUM  MTIN  ADET oo resm
xx M ATIXe  wwiN Gim0e ’ a wouw oo : e,
- v oy o e - ~ N - e .
o e o . me o [ Priuomes toivommer e
1w A racx ot oot 4t . : g - - ~-
yan st . M sem 8 % o oS —
. o o m ot T -
Ads - " o e om
r-t A ¢ w B “ - o
ym bt -y Widd v »  x o« oot <~
- o9 e Wil eew | jenm T - o 1.
bt - w . - e won - e [E
e v - - wa « e om woe war
) st - Wz am m x - ow w ® WO
" are " » T . » su o am - ~e
bt - " " T ~ va phee
~ . ™ -
e R " L T
~ - .. [ joouzmm posomme coavas
we " - . . - s be T
o - : - e n e
e ~ - " e ~— . — - -
. oo » - - - N ~ . -
) b o » - - (i s pres wer )
. at -~ —— e . -
. e . [ ] o> o »
- ate - - o - oo - "o e ro—e . - .
-rw . e e R - " -

Analyze

Volume
1260838
152604
141201
37915
149281
78431
724865
1379070
321322

|1.03
0.62
0.89
0.76
0.9

0.93
0.17
0.27
0.3

Generated Values

Volatiity

previously BPEC EPEC allowed

faze

false
false
false
false
false

faise

faise

s BPEC

FERERF




Analyzing — EOQ / EOF Analysis

EOQ/ECF Analysis
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Analyzing — IRL Analysis
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Create Tasks
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Reviewing Results Graphically
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Scheduling
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Summary Report

Number of EPEC SKUs

EPEC share (percent of SKUs) %

EPEC share (percent of packs) 66%
Number Of Orders Per Year

Number Of Products

Number of EPEC packs peryear RERKYRTE
Number of packs per year 52,568,980
Average Changeover Downtime (h) BRES
Total Changeover-Time (h) 2712

Total Production-Time (h) 7,496

Total Time (h) 10,208




Machine Utilization Report

« Shows overall utilization of products by line

 Allows planners to see overall allocation and line
balancing

g ‘ ' Machine Utilzation Report
’ Select Machine: PBEOTTIL o

Machine PKBOTT11 Utilization

' acty
“s
! =

Hours

Months <



Various Other Reports
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Export Plan Orders

&l Aurora-ProPlan - default.cmp
File Edit View Reports Displays PE
"] New [[]open | & Import LEGS
Tabular Editor
Site Manual Data Setup...
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<€ Projects | &3

:Instances v @ Analyze...

L)

%] Schedule

Spatial Plot
% ExportIRL...
%E&Export Plan Orders...

% Exportto Tier 2...




Summary: Intelligent Scheduling
Application to Production / Packaging
Optimization
Production Data
-> Aurora-ProPlan
- Production Schedule
- Export
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Style & Filtration:
Options to enhance visualization
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“' .What Ifs Varlous Can be Performed

_ ..... P ————————

e Chan‘ge the demand for different SKUs
— — Due to inventory & expiration dates
_ « Change the working time of machines
: « Change changeover properties
© « Make changes in external data or in ProPlan

« Update production schedule after changes in
== a matter of minutes
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S —
What-If Capabilities

* The user can manually add/remove machines or
change calendars to see the effect on the schedule.
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Complete Calendar Support
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What-If: Same Demand 3 vs 2 Lines
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Conflicts

» Conflicts will occur if there are not enough lines /
machines

— Conflicts shown in red
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Removing Capacity Without Causing
Conflicts
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What-if: End of Year Shutdown
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What-if: Demand Increase
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“ Optlmlzatloqs
R A (BvlEe-c c LB EEES AR
» Maximize Throughput A

~_ « Minimize the Changeover times
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Wit‘hO_UT Optimization
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ation
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S —
Production Optimization

(changeover)
Previous ==
solution
With

optimization
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Non-optimal production scheduling

# Changeovers: 263 (conflicts in schedule)

WEENR Y JIH N BRI
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Optimal production scheduling with ProPlan™

# Changeovers: 226 (No more conflicts in schedule)

e N e

16%

improvement
in efficiency!
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