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08h00 Registration in IMC Foyer 
Room 002 - Main Auditorium 

Plenary Session: Introduction to the VIVACE Project and Forum 1 09h00 
to 

11h00 
This plenary session will welcome all delegates to Forum 1 and include: 
* An introduction to the VIVACE project objectives and organisation 
* Overviews of the three main sub-projects for Aircraft (SP1), Engines (SP2) and Advanced Capabilities (SP3) 
* An explanation of the programme and the structure of parallel sessions  

  Coffee 
Room 002 

(Main Auditorium) Room 106 Room 104 Room 114 Room 115 

Session 1: “Commercially 
Focused Work” 

Session 4: "Cost Reduction 
through Optimised Multi-
disciplinary Design 
Processes"  

Session 5: "Improving the 
Efficiency of Supply Chains"   

Session 8: “What 
Knowledge Engineering 
processes and 
Collaborative Methods 
and Tools offer to the 
Aeronautical Industry” 

11h30 
to 

13h00 

Includes: 
* VIVACE Interactive 
Business Environment 
Simulator (VIBES) 
* Introduction to Design and 
Optimisation within a 
Collaborative Environment 
(full demonstration is in 
session 6) 
* Life Cycle Modelling 

Includes: 
* Gaining through Multi-
disciplinary Design 
* Helicopter Life Cycle Cost 
Reduction through Pre-
design Optimisation 
* Whole Engine 
Optimisation  

Includes: 
* The Supply Chain Model 
Builder 
* An Internal Logistics 
Simulator 

  

Includes: 
* Knowledge Enabled 
Engineering -   
Supporting the 
Engineer, the Process 
and the Product across 
the Extended 
Enterprise 

20th 
 September 

 
DAY 1 

 
MORNING 

  Lunch 
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Room 002 

(Main Auditorium) Room 106 Room 104 Room 114 Room 115 

Session 2a: “Systems & 
Products Simulation to 
Increase Design Fidelity and 
Reduce Development Cost” 

Session 4: "Cost Reduction 
through Optimised Multi-
disciplinary Design 
Processes" 

Session 7: "Engineering Data 
Management" 

Session 6: "Demonstration of 
an IT Environment to enable 
Development Cost Reduction 
and Design Quality 
Improvement in a Multi-
Disciplined Extended 
Enterprise Scenario" 

Session 8: “What 
Knowledge Engineering 
Processes and 
Collaborative Methods 
and Tools offer to the 
Aeronautical Industry” 

14h00 
to 

15h30 Includes: 
* Overview of  Systems 
Simulation  
* First Assessment of Virtual 
Aircraft Approach for Fuel 
System Simulation 
* Hydraulic System Simulation 

Includes: 
* Fuselage Structural 
Optimisation 
* Pylon Design Optimisation 
* Optimising the Size of the 
Electrical System Installation 

Includes: 
* Intelligent Engineering 
with Engineering Data 
Management  
 

Includes: 
* Design and Optimisation 
within a Collaborative 
Environment 

Continued… 
Includes: 
* Knowledge Sharing 
across the Supply Chain  
* Collaborative methods 
and Tools – Awareness 
Training 

  Coffee 

Room 002 
(Main Auditorium) Room 106 Room 104 Room 114 Room 115 

Session 2a: “Systems & 
Products Simulation to 
Increase Design Fidelity and 
Reduce Development Cost” 

Session 3: "Development 
Cost and Lead Time 
Reduction through Decision 
Support" 

Session 7: "Engineering Data 
Management" 

Session 6: "Demonstration of 
an IT Environment to enable 
Development Cost Reduction 
and Design Quality 
Improvement in a Multi-
Disciplined Extended 
Enterprise Scenario" 

Session 8: “What 
Knowledge Engineering 
processes and 
Collaborative Methods 
and Tools offer to the 
Aeronautical Industry” 16h00 

to 
17h30 

Continued … 
Includes: 
* Electrical System - Multi-
level Modelling 
* Integrated Modular 
Avionics Simulation and 
Modelling 
* Simulation of  Aircraft 
Flaps System 

Includes: 
* Supporting Early 
Balanced Decision Making 
by the "Design to Decision 
Objectives" (DtDO) Process
* Demonstration of "Change 
Impact Analysis" methods 
for Aircraft Components 

Continued … 
Includes: 
 * COMPASS – Structure 
Simulation Context 
Management 
* Landing Gear Data 
Integration 
 
 

Continued… 
 Includes: 
* Design and Optimisation 
within a Collaborative 
Environment 

Continued ... 
Includes: 
* Collaborative 
methods and Tools – 
Awareness Training 

20th 
September 

 
DAY 1 

 
AFTERNOON 

 17h30 Close of Day 1 
       
 19h00 BUS PICK-UP FOR DINNER IN STRATFORD-UPON-AVON 
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08h00 Registration in IMC Foyer 
Room 002 

(Main Auditorium) Room 106 Room 104 Room 114 Room 115  

Session 2a: “Systems & 
Products Simulation to 
Increase Design Fidelity and 
Reduce Development Cost” 

Session 4: "Cost Reduction 
through Optimised Multi-
disciplinary Design 
Processes" 

Session 7: "Engineering Data 
Management" 

Session 2b: “Systems & 
Products Simulation to 
Increase Design Fidelity and 
Reduce Development Cost” 

Session 8: “What 
Knowledge Engineering 
Processes and 
Collaborative Methods 
and Tools offer to the 
Aeronautical Industry” 

09h00 
to 

10h45 Continued … 
 
Includes: 
*  Integrated Design for 
Helicopter Rotor 
*  Helicopter Pre-design 
Process Improvement 

Continued ... 
Includes: 
* Gaining through Multi-
disciplinary Design 
* The Calculation Engine for 
Trade-off Analysis  
* Overview of Wing Design 
Optimisation 
* Demonstration of Multi-
Disciplinary Analysis Capability 
* The VIVACE Geometry 
Generator 

Continued… 
Includes: 
* Intelligent Engineering 
with Engineering Data 
Management 
 
 

Includes: 
* Introduction to Engine 
Simulation using Propulsion 
Object Oriented Simulation 
Software (PROOSIS) 
* Demonstration of 
PROOSIS Prototype 

Includes: 
* Knowledge Enabled 
Engineering -   
Supporting the 
Engineer, the Process 
and the Product across 
the Extended 
Enterprise 

  Coffee 
Room 002 

(Main Auditorium) Room 106 Room 104 Room 114 Room 115  

Session 2a: Systems & 
Products Simulation to 
Increase Design Fidelity and 
Reduce Development Cost 

Session 4: "Cost Reduction 
through Optimised Multi-
disciplinary Design 
Processes" 

Session 7: "Engineering Data 
Management" 

Session 2b: “Systems & 
Products Simulation to 
Increase Design Fidelity and 
Reduce Development Cost” 

Session 8: “What 
Knowledge Engineering 
Processes and 
Collaborative Methods 
and Tools offer to the 
Aeronautical Industry” 

21st 
September 

 
DAY 2 

 
MORNING 

11h15 
to 

13h00 
Continued … 
Includes: 
*  3D Functional 
Tolerancing for Helicopter 
Rotor 
*  Numerical Simulation 
Data Management and 
Traceability 

Continued ... 
Includes: 
* Whole Engine Development 
* Early Example of Dimensional 
Reduction 
* Test Planning a Laser Based 
Vibration Measurement  

Continued… 
Includes 
* COMPASS – Structure 
Simulation Context 
Management 
* Landing Gear Data 
Integration 
 

Continued … 
Includes: 
* Advanced Applications of 
PROOSIS 

Continued… 
Includes: 
* Knowledge Sharing 
across the Supply 
Chain  
* Flexible IT 
Infrastructure for 
VIVACE Use Cases 

   Lunch 
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Room 002 

(Main Auditorium) Room 106 Room 104 Room 114 Room 115  

Session 9: Third Tier 
Suppliers Focus 

Session 3: "Development 
Cost and Lead Time 
Reduction through Decision 
Support" 

Session 5: "Improving the 
Efficiency of Supply Chains" 

 Session 6: "Demonstration of 
an IT Environment to enable 
Development Cost Reduction 
and Design Quality 
Improvement in a Multi-
Disciplined Extended 
Enterprise Scenario" 

Session 8: “What 
Knowledge Engineering 
Processes and 
Collaborative Methods 
and Tools offer to the 
Aeronautical Industry” 14h00 

to 
15h30 Includes: 

* Capture of 3rd Tier 
Suppliers Requirements        
* A SME Experience in 
VIVACE                
* Enabling ICT Area - 
Identified Suppliers needs 
Towards VIVACE Research  

Includes: 
* Supporting Early 
Balanced Decision Making 
by the "Design to Decision 
Objectives" (DtDO) Process
* Demonstration of "Change 
Impact Analysis" methods 
for Aircraft Components 

Includes: 
* An Internal Logistics 
Simulator 

Continued… 
 Includes: 
* Design and Optimisation 
within a Collaborative 
Environment 

Continued ... 
Includes: 
* Collaborative 
methods and Tools – 
Awareness Training 

  Coffee 

Room 002 
(Main Auditorium) Room 106 Room 104 Room 114 Room 115 

Session 9: Third Tier 
Suppliers Focus    

 Session 6: "Demonstration of 
an IT Environment to enable 
Development Cost Reduction 
and Design Quality 
Improvement in a Multi-
Disciplined Extended 
Enterprise Scenario"  

Session 8: “What 
Knowledge Engineering 
Processes and 
Collaborative Methods 
and Tools offer to the 
Aeronautical Industry”  16h00 

to 
17h15 Continued … 

Includes: 
* The Supply Chain Model 
Builder 
* Intelligent Engineering 
with Engineering Data 
Management 

   

Continued… 
 Includes: 
* Design and Optimisation 
within a Collaborative 
Environment 

Continued ... 
Includes: 
* Collaborative 
methods and Tools – 
Awareness Training  

Room 002 - Main Auditorium 

21st 
September 

 
DAY 2 

 
AFTERNOON 

17h15 
to 

17h30 Final Plenary Session: Closing Remarks and Plans for Forum 2 
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oççã=O== a~ó=N= qìÉëÇ~ó=OM=pÉéíÉãÄÉê 

pÉëëáçå=N=J=mêçàÉÅí=lîÉêîáÉï=~åÇ=`çããÉêÅá~ääó=cçÅìëÉÇ=tçêâ=
= mäÉå~êó=ëÉëëáçå=
MVWMM= tÉäÅçãÉ=~åÇ=`çåíÉñí=çÑ=sfs^`b= máÉêêÉ=_~ÅÜÉäáÉêI=^áêÄìë==
MVWNR= mêçàÉÅí=lìíäáåÉ=~åÇ=içÖáÅ== mÜáäáééÉ=eçãëáI=^áêÄìë==
MVWQR= pmN=éä~åë=~åÇ=~ÅÜáÉîÉãÉåíë=íçJÇ~íÉ= bäáë~ÄÉíÜ=i~îáÖåÉI=^áêÄìë==
NMWMR= pmO=éä~åë=~åÇ=~ÅÜáÉîÉãÉåíë=íçJÇ~íÉ= m~ìä=tÉÄëíÉêI=oçääëJoçóÅÉ=
NMWOR= pmP=éä~åë=~åÇ=~ÅÜáÉîÉãÉåíë=íçJÇ~íÉ= vîÉë=_~ìÇáÉêI=b^ap=`o`=cê~åÅÉ=
NMWQR= m~ê~ääÉä=ëÉëëáçåë=ëÅÉå~êáç=~åÇ=éêçÖê~ããÉ= gÉ~åJ`ä~ìÇÉ=aìåó~ÅÜI=^áêÄìë===

 
NNWMM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

= m~ê~ääÉä=pÉëëáçå=
NNWPM= aÉëáÖå=~åÇ=léíáãáë~íáçå=ïáíÜáå=~=`çää~Äçê~íáîÉ=båîáêçåãÉåí=Ó=fåíêçÇìÅíáçå cêÉÇêáâ=tûåã~åI=sçäîç=^Éêç=`çêéçê~íáçå=
NNWQR= qÜÉ=sfs^`b=fåíÉê~ÅíáîÉ=_ìëáåÉëë=båîáêçåãÉåí=páãìä~íçê=Esf_bpF= oáÅÜ~êÇ=c~êêI=råáîÉêëáíó=çÑ=kçííáåÖÜ~ã=
NOWNR= iáÑÉ=`óÅäÉ=jçÇÉääáåÖ=J=pí~íìë=êÉéçêí= tÉêåÉê=tÉáÖÉêíI=jqrX=j~ííÜáÉì=máíçíI=pkb`j^

 
NPWMM= iìåÅÜ=áå=êççã=MMSLU= ==
=pÉëëáçå=O~=J=póëíÉãë=~åÇ=éêçÇìÅíë=páãìä~íáçå=íç=áåÅêÉ~ëÉ=aÉëáÖå=cáÇÉäáíó=~åÇ=oÉÇìÅÉ=aÉîÉäçéãÉåí=`çëí=
m~ê~ääÉä=pÉëëáçå=
NQWMM= lîÉêîáÉï=çÑ=póëíÉãë=páãìä~íáçå== gÉ~åJg~ÅèìÉë=qçìã~òÉíI=^áêÄìë==

NQWNR= cáêëí=~ëëÉëëãÉåí=çÑ=sáêíì~ä=^áêÅê~Ñí=^ééêç~ÅÜ=Ñçê=cìÉä=póëíÉã=páãìä~íáçå
^åíçáåÉ=`~ëí~I=^áêÄìëX=qáã=içÅÜçïI=b^ap=`o`=
dÉêã~åóX=k~ëëÉê=dìÉëãá~I=b^ap=`o`=cê~åÅÉ==

NRWNR= eóÇê~ìäáÅ=póëíÉã=páãìä~íáçå= aÉäéÜáåÉ=eÉêíÉåëI=^áêÄìë==
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==
NSWMM= bäÉÅíêáÅ~ä=póëíÉã=J=jìäíáJäÉîÉä=jçÇÉääáåÖ= j~êíáå=lííÉêI=aÉìíëÅÜÉë=wÉåíêìã=ÑΩê=iìÑí=C=o~ìãÑ~Üêí=
NSWPM= fåíÉÖê~íÉÇ=jçÇìä~ê=^îáçåáÅë=páãìä~íáçå=~åÇ=jçÇÉääáåÖ= píÉîÉ=bääáëI=^áêÄìë==
NSWQR= páãìä~íáçå=çÑ=^áêÅê~Ñí=cä~éë=póëíÉã= qÜçã~ë=hêìÉÖÉêI=^áêÄìë==
NTWPM= `äçëÉ= =
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oççã=O== a~ó=O= tÉÇåÉëÇ~ó=ON=pÉéíÉãÄÉê=
pÉëëáçå=O~=J=póëíÉãë=~åÇ=éêçÇìÅíë=páãìä~íáçå=íç=áåÅêÉ~ëÉ=aÉëáÖå=cáÇÉäáíó=~åÇ=oÉÇìÅÉ=

aÉîÉäçéãÉåí=`çëí=
m~ê~ääÉä=pÉëëáçå=
MVWMM= tÉäÅçãÉ=~åÇ=mêçÖê~ããÉ= gÉ~åJ`ä~ìÇÉ=aìåó~ÅÜI=^áêÄìë==
MVWNR= fåíÉÖê~íÉÇ=aÉëáÖå=Ñçê=eÉäáÅçéíÉê=oçíçê= m~íêáÅÉ=dçÇáçí=C=gçêáë=`Éò~êÇI=bìêçÅçéíÉê=
NMWMM= eÉäáÅçéíÉê=mêÉJÇÉëáÖå=mêçÅÉëë=fãéêçîÉãÉåí= j~êÅ=dêÉáääÉêI=bìêçÅçéíÉê=
NMWQR= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==
NNWNR= Pa=cìåÅíáçå~ä=qçäÉê~åÅáåÖ=Ñçê=eÉäáÅçéíÉê=oçíçê= eìÖç=c~äÖ~êçåÉI=b^ap=`o`=cê~åÅÉ=

NOWMR= kìãÉêáÅ~ä=páãìä~íáçå=a~í~=ã~å~ÖÉãÉåí=~åÇ=qê~ÅÉ~Äáäáíó=
mÜáäáééÉ=qÜçã~ëI=a~ëë~ìäí=^îá~íáçåX==bêáÅâ=
_êìåI=a~ëë~ìäí=póëí≠ãÉë=

NPWMM= iìåÅÜ=áå=êççã=MMSLU= ==

pÉëëáçå=V=Ó=PêÇ=qáÉê=pìééäáÉêë=cçÅìë=
m~ê~ääÉä=pÉëëáçå=
NQWMM= fåíêçÇìÅíáçå=íç=sfs^`b=PêÇ=íáÉê=pìééäáÉêë=^Åíáîáíó= m~íêáÅâ=táääá~ãëI=fåÄáë=
NQWNR= `~éíìêÉ=çÑ=PêÇ=qáÉê=pìééäáÉêë=oÉèìáêÉãÉåíë= _êìåç=iáë~åíáI=bpl`b=
NQWQR= ^=pjb=bñéÉêáÉåÅÉ=áå=sfs^`b= gçëÉéÜ=jÉêäÉíI=fåíÉëé~ÅÉ=
NRWMM= bå~ÄäáåÖ=f`q=~êÉ~=Ó=fÇÉåíáÑáÉÇ=pìééäáÉêë=kÉÉÇë=qçï~êÇë=sfs^`b=oÉëÉ~êÅÜ= ^ÄÇÉäã~äÉâ=_ÉåòÉâêáI=fofq=

 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 
NSWMM= qÜÉ=pìééäó=`Ü~áå=jçÇÉä=_ìáäÇÉê= g~ãÉë=q~ååçÅâ=C=_áåÖ=`~çI=råáîÉêëáíó=çÑ=kçííáåÖÜ~ã=

NSWQR= fåíÉääáÖÉåí=båÖáåÉÉêáåÖ=ïáíÜ=baj=J=aÉãçåëíê~íáçå=

cê¨Ç¨êáÅ=cÉêìI=b^ap=`o`=cê~åÅÉX==
bêáâ=_~ä~íçåI=bmj=qÉÅÜåçäçÖóX==
läáîáÉê=q~Ä~ëíÉI=jp`=pçÑíï~êÉ==

cáå~ä=mäÉå~êó=pÉëëáçå 

NTWNR= `äçëáåÖ=êÉã~êâë=~åÇ=mä~åë=Ñçê=cçêìã=O= mÜáäáééÉ=eçãëáI=^áêÄìë==
NTWPM==båÇ=çÑ=cçêìã= =
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oççã=NMS= = a~ó=N= qìÉëÇ~ó=OM=pÉéíÉãÄÉê=
=
=

pÉëëáçå=Q=Ó=`çëí=oÉÇìÅíáçå=íÜêçìÖÜ=léíáãáëÉÇ=jìäíáJÇáëÅáéäáå~êó=aÉëáÖå=mêçÅÉëëÉë=
m~ê~ääÉä=pÉëëáçå=

=
NNWPM= fåíêçÇìÅíáçå=Ó=d~áåáåÖ=íÜêçìÖÜ=jìäíáJÇáëÅáéäáå~êó=aÉëáÖå= bêåëí=hÉëëÉäÉêI=kio=
NNWQM= eÉäáÅçéíÉê=iáÑÉ=`óÅäÉ=`çëí=oÉÇìÅíáçå=íÜêçìÖÜ=mêÉJÇÉëáÖå=léíáãáë~íáçå= g~åJcäçêáë=_çÉêI=kio==
NOWNM= tÜçäÉ=båÖáåÉ=léíáãáë~íáçå= j~êÅ=k~ÖÉäI=jqr=^Éêç=båÖáåÉë=

 
NPWMM= iìåÅÜ=áå=êççã=MMSLMMU= ==

 
NQWMM= cìëÉä~ÖÉ=píêìÅíìê~ä=léíáãáë~íáçå= pí¨éÜ~åÉ=dêáÜçåI=^áêÄìë==
NQWPM= móäçå=aÉëáÖå=léíáãáë~íáçå= pí¨éÜ~åÉ=dêáÜçåI=^áêÄìë==
NRWMM= léíáãáëáåÖ=íÜÉ=páòÉ=çÑ=íÜÉ=bäÉÅíêáÅ~ä=póëíÉã=fåëí~ää~íáçå= içìáë=oçìÅÜI=^áêÄìë==

 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= =

=
pÉëëáçå=P=Ó=aÉîÉäçéãÉåí=`çëí=~åÇ=iÉ~Ç=qáãÉ=oÉÇìÅíáçå=íÜêçìÖÜ=aÉÅáëáçå=pìééçêí=

m~ê~ääÉä=pÉëëáçå=
 

NSWMM=
pìééçêíáåÖ=b~êäó=_~ä~åÅÉÇ=aÉÅáëáçå=j~âáåÖ=Äó=íÜÉ=“aÉëáÖå=íç=aÉÅáëáçå=
lÄàÉÅíáîÉëÒ=EaíalF=mêçÅÉëë= ^ñÉä=j~ìêáíòI=b^ap=`o`=dÉêã~åó=

NSWQR= `Ü~åÖÉ=fãé~Åí=^å~äóëáë=Ñçê=^áêÅê~Ñí=`çãéçåÉåíë=
^åÇê¨=oìíâ~=C=mÉíÉê=`çäÉã~åI=^áêÄìëX==
vîÉë=iÉããÉåëI=`ê~åÑáÉäÇ=råáîÉêëáíó=

NTWPM= `äçëÉ= ==
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oççã=NMS= = a~ó=O= tÉÇåÉëÇ~ó=ON=pÉéíÉãÄÉê=
pÉëëáçå=Q=Ó=`çëí=oÉÇìÅíáçå=íÜêçìÖÜ=léíáãáëÉÇ=jìäíáJÇáëÅáéäáå~êó=aÉëáÖå=éêçÅÉëëÉë=

m~ê~ääÉä=pÉëëáçå=
MVWMM= fåíêçÇìÅíáçå=Ó=d~áåáåÖ=íÜêçìÖÜ=jìäíáJÇáëÅáéäáå~êó=aÉëáÖå= bêåëí=hÉëëÉäÉêI=kio=
MVWNM= qÜÉ=`~äÅìä~íáçå=båÖáåÉ=Ñçê=qê~ÇÉJçÑÑ=^å~äóëáë= m~çäç=c~åíáåáI=`ê~åÑáÉäÇ=råáîÉêëáíó=
MVWPM= táåÖ=aÉëáÖå=léíáãáë~íáçå= =
= J=lîÉêîáÉï=çÑ=táåÖ=aÉëáÖå=léíáãáë~íáçå=rëÉ=`~ëÉ= oáÅÜ~êÇ=_~ëëÉííI=^áêÄìë=
= J=aÉãçåëíê~íáçå=çÑ=jìäíáJÇáëÅáéäáå~êó=^å~äóëáë=`~é~Äáäáíó= gçÜ~å=hçëI=kio=
= J=qÜÉ=sfs^`b=dÉçãÉíêó=dÉåÉê~íçê= gÉêÉãó=j~ÖáåçíI=`ê~åÑáÉäÇ=råáîÉêëáíó=

 
NMWQR= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 
NNWNR= tÜçäÉ=båÖáåÉ=aÉîÉäçéãÉåí= dê~Ü~ã=e~êäáåI=oçääëJoçóÅÉ=
NNWQR= b~êäó=bñ~ãéäÉ=çÑ=aáãÉåëáçå~ä=oÉÇìÅíáçå= ^êå~ìÇ=nìÉå~êÇÉäI=pkb`j^=
NOWNR= qÉëí=mä~ååáåÖ=~=i~ëÉê=_~ëÉÇ=sáÄê~íáçå=jÉ~ëìêÉãÉåí= gçë¨=d~êÅá~I=oçääëJoçóÅÉ=

 
NPWMM= iìåÅÜ=áå=êççã=MMSLMMU= ==

=
pÉëëáçå=P=EêÉéÉ~íF=Ó=aÉîÉäçéãÉåí=`çëí=~åÇ=iÉ~Ç=qáãÉ=oÉÇìÅíáçå=íÜêçìÖÜ=aÉÅáëáçå=pìééçêí=

m~ê~ääÉä=pÉëëáçå 

NQWMM=
pìééçêíáåÖ=b~êäó=_~ä~åÅÉÇ=aÉÅáëáçå=j~âáåÖ=Äó=íÜÉ=“aÉëáÖå=íç=aÉÅáëáçå=
lÄàÉÅíáîÉëÒ=EaíalF=mêçÅÉëë= ^ñÉä=j~ìêáíòI=b^ap=`o`=dÉêã~åó=

NQWQR= `Ü~åÖÉ=fãé~Åí=^å~äóëáë=Ñçê=^áêÅê~Ñí=`çãéçåÉåíë=
^åÇê¨=oìíâ~I=C=mÉíÉê=`çäÉã~åI=^áêÄìëX==
vîÉë=iÉããÉåëI=`ê~åÑáÉäÇ=råáîÉêëáíó=

 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= =

=
=



                clorj=N 
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oççã=NMQ= = a~ó=N= qìÉëÇ~ó=OM=pÉéíÉãÄÉê=
=

pÉëëáçå=R=Ó=fãéêçîáåÖ=íÜÉ=bÑÑáÅáÉåÅó=çÑ=pìééäó=`Ü~áåë=
m~ê~ääÉä=pÉëëáçå=

=

NNWPM= qÜÉ=pìééäó=`Ü~áå=jçÇÉä=_ìáäÇÉê=
g~ãÉë=q~ååçÅâ=C=_áåÖ=`~çI=råáîÉêëáíó=çÑ=
kçííáåÖÜ~ã=

NOWPM= ^å=fåíÉêå~ä=içÖáëíáÅë=páãìä~íçê= oáÅÜ~êÇ=c~êêI=råáîÉêëáíó=çÑ=kçííáåÖÜ~ã=
 
NPWMM= iìåÅÜ=áå=êççã=MMSLMMU= ==

=
pÉëëáçå=T=Ó=båÖáåÉÉêáåÖ=a~í~=j~å~ÖÉãÉåí=

m~ê~ääÉä=pÉëëáçå=
=

NQWMM= fåíÉääáÖÉåí=båÖáåÉÉêáåÖ=ïáíÜ=båÖáåÉÉêáåÖ=a~í~=j~å~ÖÉãÉåí=

cê¨Ç¨êáÅ=cÉêìI=b^ap=`o`=cê~åÅÉX==
bêáâ=_~ä~íçåI=bmj=qÉÅÜåçäçÖóX==
läáîáÉê=q~Ä~ëíÉI=jp`=pçÑíï~êÉ=

 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 
NSWMM= `ljm^pp=J=píêìÅíìêÉ=páãìä~íáçå=`çåíÉñí=j~å~ÖÉãÉåí= j~åÑêÉÇ=e~êãëI=^áêÄìë==
NSWQR= i~åÇáåÖ=dÉ~ê=a~í~=fåíÉÖê~íáçå= aÉíäÉÑ=dêìåï~äÇíI=^áêÄìë==
NTWPM= `äçëÉ= ==

=



                clorj=N 
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oççã=NMQ= = a~ó=O= tÉÇåÉëÇ~ó=ON=pÉéíÉãÄÉê=
=

pÉëëáçå=T=EêÉéÉ~íF=Ó=båÖáåÉÉêáåÖ=a~í~=j~å~ÖÉãÉåí=
m~ê~ääÉä=pÉëëáçå=

=

MVWMM= fåíÉääáÖÉåí=båÖáåÉÉêáåÖ=ïáíÜ=båÖáåÉÉêáåÖ=a~í~=j~å~ÖÉãÉåí=

cê¨Ç¨êáÅ=cÉêìI=b^ap=`o`=cê~åÅÉX==
bêáâ=_~ä~íçåI=bmj=qÉÅÜåçäçÖóX==
läáîáÉê=q~Ä~ëíÉI=jp`=pçÑíï~êÉ=

 
NMWQR= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 
NNWNR= `ljm^pp=J=píêìÅíìêÉ=páãìä~íáçå=`çåíÉñí=j~å~ÖÉãÉåí= j~åÑêÉÇ=e~êãëI=^áêÄìë=
NOWMM= i~åÇáåÖ=dÉ~ê=a~í~=fåíÉÖê~íáçå= aÉíäÉÑ=dêìåï~äÇíI=^áêÄìë=

 
NPWMM= iìåÅÜ=áå=êççã=MMSLMMU= ==

=
pÉëëáçå=R=EêÉéÉ~íF=Ó=fãéêçîáåÖ=íÜÉ=bÑÑáÅáÉåÅó=çÑ=pìééäó=`Ü~áåë=

m~ê~ääÉä=pÉëëáçå=
=

NQWMM= ^å=áåíÉêå~ä=içÖáëíáÅë=páãìä~íçê== oáÅÜ~êÇ=c~êêI=råáîÉêëáíó=çÑ=kçííáåÖÜ~ã=
NQWPM= `äçëÉ= =

 
 
 
 

kçíÉW=^=êÉéÉ~í=çÑ=qÜÉ=pìééäó=`Ü~áå=jçÇÉä=_ìáäÇÉê=éêÉëÉåí~íáçå=áë=ÄÉáåÖ=ÖáîÉå=áå=pÉëëáçå=V=áå=oççã=MMO=~í=NSWMM=



                clorj=N 
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oççã=NNQ= = a~ó=N= qìÉëÇ~ó=OM=pÉéíÉãÄÉê=
=

pÉëëáçå=S=Ó=aÉãçåëíê~íáçå=çÑ=~å=fq=båîáêçåãÉåí=íç=Éå~ÄäÉ=aÉîÉäçéãÉåí=`çëí=oÉÇìÅíáçå=~åÇ=
aÉëáÖå=nì~äáíó=fãéêçîÉãÉåí=áå=~=jìäíáJÇáëÅáéäáåÉÇ=bñíÉåÇÉÇ=båíÉêéêáëÉ=pÅÉå~êáç=

=
m~ê~ääÉä=pÉëëáçå=
=

NQWMM= aÉëáÖå=~åÇ=léíáãáë~íáçå=ïáíÜáå=~=`çää~Äçê~íáîÉ=båîáêçåãÉåí=

cêÉÇêáâ=tûåã~åI=sçäîç=^Éêç=`çêéçê~íáçåX=
dê~Ü~ã=iÉïáëI=båÖáåÉçìë=pçÑíï~êÉX=
dá~å=m~çäç=ÇÉ=mçäá=I=^sfl=

 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 

NSWMM= aÉëáÖå=~åÇ=léíáãáë~íáçå=ïáíÜáå=~=`çää~Äçê~íáîÉ=båîáêçåãÉåí=EÅçåíáåìÉÇF=

cêÉÇêáâ=tûåã~åI=sçäîç=^Éêç=`çêéçê~íáçåX=
dê~Ü~ã=iÉïáëI=båÖáåÉçìë=pçÑíï~êÉX=
dá~å=m~çäç=ÇÉ=mçäá=I=^sfl=

NTWPM= `äçëÉ= =
 



                clorj=N 
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oççã=NNQ= = a~ó=O= tÉÇåÉëÇ~ó=ON=pÉéíÉãÄÉê=
=

pÉëëáçå=OÄ=Ó=póëíÉãë=~åÇ=éêçÇìÅíë=páãìä~íáçå=íç=áåÅêÉ~ëÉ=aÉëáÖå=cáÇÉäáíó=~åÇ=oÉÇìÅÉ=
aÉîÉäçéãÉåí=`çëí=

m~ê~ääÉä=pÉëëáçå=
 
MVWNR= fåíêçÇìÅíáçå=íç=båÖáåÉ=páãìä~íáçå=ìëáåÖ=mollpfp== j~êÅ=açìëëáå~ìäíI=pkb`j^=
MVWQR= aÉãçåëíê~íáçå=çÑ=mollpfp=mêçíçíóéÉ= mÉÇêç=`çÄ~ëIbãéêÉë~êáçë=^Öêìé~Ççë=fåíÉêå~íÛä

 
NMWQR= `çÑÑÉÉ=áå=êççã=MMSLMMU== ==

 
NNWNR= ^Çî~åÅÉÇ=^ééäáÅ~íáçåë=çÑ=mollpfp== s~ëëáäáçë=m~ÅÜáÇáëI=`ê~åÑáÉäÇ=råáîÉêëáíó=

 
NPWMM= iìåÅÜ=áå=êççã=MMSLMMU= ==

=
pÉëëáçå=S=EêÉéÉ~íFÓ=aÉãçåëíê~íáçå=çÑ=~å=fq=båîáêçåãÉåí=íç=Éå~ÄäÉ=aÉîÉäçéãÉåí=`çëí=oÉÇìÅíáçå=
~åÇ=aÉëáÖå=nì~äáíó=fãéêçîÉãÉåí=áå=~=jìäíáJÇáëÅáéäáåÉÇ=bñíÉåÇÉÇ=båíÉêéêáëÉ=pÅÉå~êáç=
m~ê~ääÉä=pÉëëáçå=
 

NQWMM= aÉëáÖå=~åÇ=léíáãáë~íáçå=ïáíÜáå=~=`çää~Äçê~íáîÉ=båîáêçåãÉåí=

cêÉÇêáâ=tûåã~åI=sçäîç=^Éêç=`çêéçê~íáçåX=
dê~Ü~ã=iÉïáëI=båÖáåÉçìë=pçÑíï~êÉX=
dá~å=m~çäç=ÇÉ=mçäá=I=^sfl=

 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 

NSWMM= aÉëáÖå=~åÇ=léíáãáë~íáçå=ïáíÜáå=~=`çää~Äçê~íáîÉ=båîáêçåãÉåí=EÅçåíáåìÉÇF=

cêÉÇêáâ=tûåã~åI=sçäîç=^Éêç=`çêéçê~íáçåX=
dê~Ü~ã=iÉïáëI=båÖáåÉçìë=pçÑíï~êÉX=
dá~å=m~çäç=ÇÉ=mçäá=I=^sfl=

NTWNR= `äçëÉ= =



                clorj=N 
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oççã=NNR= = a~ó=N= qìÉëÇ~ó=OM=pÉéíÉãÄÉê=
=

pÉëëáçå=U=Ó=tÜ~í=håçïäÉÇÖÉ=båÖáåÉÉêáåÖ=mêçÅÉëëÉë=~åÇ=`çää~Äçê~íáîÉ=jÉíÜçÇë=~åÇ=qççäë=
çÑÑÉê=íç=íÜÉ=^Éêçå~ìíáÅ~ä=fåÇìëíêó=

m~ê~ääÉä=pÉëëáçå=
=

NNWPM=
håçïäÉÇÖÉ=bå~ÄäÉÇ=båÖáåÉÉêáåÖ=J===pìééçêíáåÖ=íÜÉ=båÖáåÉÉêI=íÜÉ=mêçÅÉëë=
~åÇ=íÜÉ=mêçÇìÅí=~Åêçëë=íÜÉ=bñíÉåÇÉÇ=båíÉêéêáëÉ=

bäáë~ÄÉíÜ=`~êîÉêI=_^b=pvpqbjpX=
j~ëëáãáäá~åç=j~êçîáåçI=^sfl=pKéK^X=
_~êíÜÉäÉãó=içåÖìÉîáääÉI=b^ap=`o`=cê~åÅÉ=

 
NPWMM= iìåÅÜ=áå=êççã=MMSLMMU= ==

 

NQWMM= håçïäÉÇÖÉ=pÜ~êáåÖ=~Åêçëë=íÜÉ=pìééäó=`Ü~áå=
gçëÉéÜ=`äççå~åI=^áêÄìëX==
m~íêáÅâ=táääá~ãëI=fåÄáë=

NQWPM= `çää~Äçê~íáîÉ=jÉíÜçÇë=~åÇ=qççäë=Ó=^ï~êÉåÉëë=qê~áåáåÖ= máÉêêÉJeÉåêá=`êçëI=`boc^`p=
 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 
NSWMM= `çää~Äçê~íáîÉ=jÉíÜçÇë=~åÇ=qççäë=Ó=^ï~êÉåÉëë=qê~áåáåÖ=ÅçåíáåìÉÇ= máÉêêÉJeÉåêá=`êçëI=`boc^`p=
NTWPM= `äçëÉ= =

 



                clorj=N 
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oççã=NNR= = a~ó=O= tÉÇåÉëÇ~ó=ON=pÉéíÉãÄÉê=
=

pÉëëáçå=U=EêÉéÉ~íF=Ó=tÜ~í=håçïäÉÇÖÉ=båÖáåÉÉêáåÖ=mêçÅÉëëÉë=~åÇ=`çää~Äçê~íáîÉ=jÉíÜçÇë=~åÇ=
qççäë=çÑÑÉê=íç=íÜÉ=^Éêçå~ìíáÅ~ä=fåÇìëíêó=

m~ê~ääÉä=pÉëëáçå=
 

MVWMM=
håçïäÉÇÖÉ=bå~ÄäÉÇ=båÖáåÉÉêáåÖ=J===pìééçêíáåÖ=íÜÉ=båÖáåÉÉêI=íÜÉ=mêçÅÉëë=
~åÇ=íÜÉ=mêçÇìÅí=~Åêçëë=íÜÉ=bñíÉåÇÉÇ=båíÉêéêáëÉ=

bäáë~ÄÉíÜ=`~êîÉêI=_^b=pvpqbjpX=
j~ëëáãáäá~åç=j~êçîáåçI=^sfl=pKéK^X=
_~êíÜÉäÉãó=içåÖìÉîáääÉI=b^ap=`o`=cê~åÅÉ=

 
NMWQR= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==

 

NNWNR= håçïäÉÇÖÉ=pÜ~êáåÖ=~Åêçëë=íÜÉ=pìééäó=`Ü~áå=
gçëÉéÜ=`äççå~åI=^áêÄìëX==
m~íêáÅâ=táääá~ãëI=fåÄáë=

NNWQR= cäÉñáÄäÉ=fq=fåÑê~ëíêìÅíìêÉ=Ñçê=sfs^`b=rëÉ=`~ëÉë== q_^=
 
NPWMM= iìåÅÜ=áå=êççã=MMSLMMU= ==

 
NQWMM= `çää~Äçê~íáîÉ=jÉíÜçÇë=~åÇ=qççäë=Ó=^ï~êÉåÉëë=qê~áåáåÖ= máÉêêÉJeÉåêá=`êçëI=`boc^`p=

 
 
NRWPM= `çÑÑÉÉ=áå=êççã=MMSLMMU= ==
NSWMM= `çää~Äçê~íáîÉ=jÉíÜçÇë=~åÇ=qççäë=Ó=^ï~êÉåÉëë=qê~áåáåÖ=ÅçåíáåìÉÇ= máÉêêÉJeÉåêá=`êçëI=`boc^`p=
NTWNR= `äçëÉ= =

=
=


