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SIR Plan GmbH - overview
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Automotive Industry (OEMS — extreme perspective @)
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Automotive Industry — urgently needed
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- introducing and management of flexible processes,

- transparency for the top management (and the owners),

- state-of-the-art planning and information management software

Plan U.John, H. Windisch: Agility and cost optimization — multipurpose-planning software for automotive industry
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Selected planning problems from Automotive Industry (restricted to chassis production)
— suitable for constraint-based software approaches
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? Distribution Program of a plant (or plant group)

Supply constraints
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? Production Programs for each production stage
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? Workforce planning

In which shift at which line, how many workers?
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? Shift modell planning (AZM)
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? Ramp up/ Ramp off
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Strategic production planning

? New production lines, new buffers, buffer dimensioning
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Constraint Programming/ CHIP
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Our offer - under development

SIR

[ S———

AutoMPP

Multi-Purpose Planning for Automotive Industrie

“| AutoMPP - A customizable and extendible Software for

- production program planning for distribution,

- production program planning for all production steps,
- workforce planning,

- shift model planning,

- ramp-up / ramp-off,

Plan U.John, H. Windisch: Agility and cost optimization — multipurpose-planning software for automotive industry
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AutoMMP (architecture)

Specification (Topology)
(production units, lines, capacities,
product types,

rules & regulations, ...)

Specification
shift models,
assembly program

................................................................................

SIRPIan

Graphical User Interface

(high-flexible support of interactions)

|

Planning component(s)

Constraint-based

Transformation/ Solution model
Model generation &

Parameters
Features fir GUI etc.

Search heuristics

CHIP

AutoMPP

Results




AutoMMP (examples for possible input)

— Given assembly program,

— Given clock pulses for production,
— Allowed buffer variabilities,

— Mix modification demands,

— ramp-up demands,

— Production capacities,

—  Prefered shifts for shut off,

— Cycle times, ...

Further objectives:

e Flexible maintenance of specification,
e Support of High-Level-Interactions,

e What-If-Analyses

S,RPIan



AutoMPP - GUI/ planning component

Interaction cycle:

e User interacts with java GUI

User ¢ Java GUI sends interaction (procedure calls) to Chip Process
® Chip Process calls socket.recv() to get user interaction
® Chip Process processes user interaction

(%]

5 ® Chip Process sends result to Java GUI

*g ¢ Java GUI shows new state and is ready for next user interaction
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AutoMPP - relevant time points

Material flow

shift
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AutoMPP - Constraint Variables of frame model (selection)

shift AL T ulative-quantitiy-Vars (all-up & per type)

Production Unit a

AL Buffer p
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AutoMPP - GUI impressions

Interact List

patel Hearnemen ANSICAT GWPPL  LOSen renster Hime -,

Interactlist T’Einstellungen T’Remote Interpreter .

, [ptkl, oberflaeche_n_puffer96a9, eq, 136], [pm, oberflaeche_n_puffer94, eq, 834], [ptkl,

Isolved, [[ptkl, oberflaeche_n_puffer110s4, eq, 0], [pm, oberflaeche_n_puffer103, eq, 696, [ptkl, oberflaeche_n_puffer117w4, eq, 303, [ptkl, oberflaeche_n_puffer91s3, eq, 286]

Lische [sohved, [[ptkl, oberflaeche _n_puffer103c9, eq, 196], [ptkl, oberflaeche_n_puffer107s3, eq, 273], [ptkl, oberflaeche_n_puffer117s3, eq;-203], [ptkl, oberflaeche_n_puffer112w3, eq, 0], [ptkl, oberflaeche_n_puffer103s3, eq, 263], [ptkl, oberflaeche _n_puffer98w3, eq,
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AutoMPP — 4 weeks without types
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AutoMPP — 4 weeks with types
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AutoMPP — ramp off
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AutoMPP — impression Il (partial solution)

Datei Bearbeiten Ansicht GPPL Losen Fenster Hilfe
Interactlist r’r' rRemme Irrlerpreler ‘
T T e e T T S T =
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Losche [sohved, [[stklab, roh_H1_71_2_s3, eq, 81], [stklab, roh_H1_73_1_w3, eq, 0], [stklab, roh_H1_71_3_empty, eq, 0], [stklab, roh_H1_71_2_w3, eq, 0], [stklab, roh_H1_73_2_w4, eq, 68], [stklab, roh_H1_71_1_w3, eq, 0], [stklab, roh_H1_74_2_c9, eq, 49], [stklab, roh_H
Reset [sohed, [[stklab, roh_H1_72_2_w3, eq, 0], [stklab, roh_H1_75_3_s3, eq, 51, [stklab, roh_H1_73_1_w4, eq, 45], [stklab, roh_H1_75_1_empty, eq, 0], [stklab, roh_H1_72_1_empty, eq, 0], [stklab, roh_H1_72_2_c9, eq, 36], [stklab, roh_H1_71_1_s3, eq, 75], [stklab, rol
hed, [[stklab, roh_H1_73_3_s3, eq, 60], [stklah, roh_H1_T71_3_s3, eq, 75], [stklab, roh_H1_72_3_w4, eq, 58], [stklah, roh_H1_75_2_empty, eq, 0], [stklab, roh_H1_74_2_empty, eq, 0]], soved_mid_23_8]
Dauerhaft | sohved, roh_H1fs_out119empty, eq, 0], [abstand, roh_H1fs_out125empty, eq, 0], [abstand, roh_H1fs_out110w4, eq, 0], [abstand, roh_H1fs_out109w4, eq, 53], [abstand, roh_H1fs_out108w4, eq, 5], [abstand, roh_H1fs_out116s3, eq, 0], [abstand, roh_H1fs
4 i | [

Ausbringung

<[4l
10.03 23:51 11.0311:50 11.0323:50 12.0311:50 T20S 23:50 13.0311:49 13.0323:49 14.0311:49 14.03 23:49 15.0311:49 15.03 23:48 16.03 11:48 16.03 23:48
L UNENANENEEERNNRENANNNNNNNN By EENEERN . ISR 1 ( \ | (o g0 by S SRS ) | 1111
rere | H H
BB on
¥ v h 4 ¥ ¥ ¥ ¥ ¥ v v
0 =
= ™ Wl
mon_H2
e W
"_‘———m———“—r"_‘—ltel____‘_ —
abf
h hJ X hJ hJ X hJ hJ X hJ hJ hJ hJ hd X
_me——— " — ne — an——. S
n

CrahiEUC puitsr

______________ T TN P el 4///77)'/77777%‘;7%777»7-77777

M7l i o o Al Tl il ol o P o ol Pl e A T e Pt P T il - o e il R P ol S I O I )

rah_H1

SIR

Plan U.John, H. Windisch: Agility and cost optimization — multipurpose-planning software for automotive industry
Copyright 2008, SIR Plan GmbH, Berlin

24



AutoMPP — impression Il (solution)

Datel Bearbeiten Ansicht GPPL Lisen Fenster Hilfe
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Conclusion

* AutoMPP:
* CHIP-based planning software adresses some essential problems in automotive industry,
* flexible, customizable, extandible,
* contribution for agility and cost-optimization

i * State/ Future: evaluation, debuging, improvement/ i
i enrichment of search heuristics, integration of scalability, i

* Other automotive-industry problems suitable for CP:
i * powertrain field: batch optimization, line balancing,
: layout planning, ... AutoMPP

Multi-Purpose Planning for Automotive
Industrie

___________________________________________________________

Plan U.John, H. Windisch: Agility and cost optimization — multipurpose-planning software for automotive industry 26
SIR Copyright 2008, SIR Plan GmbH, Berlin



