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Opus Evo

* Unlocks new spectrum of capabilities
— Evolutionary Algorithms + Evaluator (Simulation)

» Strong complement to the other Opus Suite software
— Using the same Opus Suite model and data set
— Incorporate dynamic aspects - non steady state

SIMLOX CATLOC
OPUS10 ANALYSE & ENHANCE
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Opus Evo €

* Opus Evo uses evolutionary search for optimum

* The abllity to scale Is what matters most!
o Opus Evo can solve any problem size using horizontal scaling of computing power
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C_COwM_FAMILY, Cormmon vehicle systems
[ ¥ | C_COM_WNT [C_COM_FAMILY), Comman vehicle spstems
|| CUIPY_WNT [C_COM_WMTY, Infantm Vehicle

|
| ¥ | C_FCW_WNT [C_COM_VMT]. Command Wehicle
I | ¥ | C_ARY WNT [C_COM_WHNT], Recovery Vehicle
-

* Three types of battle tanks (all based upon a common platform), Infantry,

[ H|I

Command and Recovery
100 items
o Fallure rate (op hours, terrain km, road km, rounds)
o Price, Weight and Volume

ChatGPT 3.5 ~

. You

Please use the following part number and description list for battle tank components to estimate
the Price [USD], Volume [m3] and Weight [kg] for each part number

ltemld Description
03A Boiling vessel
03B Heater

03C Air treatment unit
03D Rear camera
0O3E Lock

O3F Seat

5] Ii
T
= T

ChatGPT

Here's the data set in tab-separated CSV format:

Ccsv W Copy code

TtemId Description Price [USD] Volume [m3] Weight [kg]l
03A Boiling vessel 1000 0.1 50

03B Heater 500 0.05 20

03C Air treatment unit 3000 0.1 30

03D Rear camera 1000 0.02 5

03E Lock 200 0.01 2

03F Seat 1500 0.05 15

03G Safety belt 200 0.001 1
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* Endurance period: 90 days

» Assignment for the Opus Suite Analytics Team:
» A spares package that maximizes the achievement of planned operation time
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DAY 1

Military Command Team

Please provide us with a spares
package that maximizes the
achievement of planned operational
time. The maximum budget is 5 MUSD
and the maximum weight is 20 tonnes

Ok we will get back to you
within 24 hours with the
requested spares package




etup of Opus Evo run

@ SIMLOX - [EvaluateMe.sxi <Model Tree View>]
E‘y File Edit View Data Tools Window Help
2 & & [a @ MBS & A B Bn ) 78
Product Breakdown Support organization

Quantity System ID
10 C_ARV

10 C_FCv NORTH WEST
10 C_IFV

[ | ROOT, Fictive raot
=—1_| C_COM_FAMILY, Common vehicle systems
AV | C_COM_WNT [C_COM_FAMILY], Common vehicle spstems
1] C_IFY_WNT [C_COM_VNT], Infantry Yehicle
+ =

+

+

+

F

=0

n

2| 10WEAPDN, Variant unique subsystem
‘I eD E_104, Sensor / 104, Sensor
L1 BDE_10B, Banel / 108, Barrel
[T BDE_10C, Barrel camera / 10C, Barrel camera
] BDE_10D, Electric motor / 10D, Electric motor
2™ BDE_10E. Gyro / 10E, Gyro DEPOT
I BDE_10F, Recoil mechanism / 10F, Recol mechanism SOUTH WEST
11 FIRE_CONTROL, Yanant unique subsy
A BEDE_11D, Control Handle Gunner/Commander / 11D, Control Handle Gunner/Commander
[ BEDE_11F, Electronic unit, ammunition programmer / 11F, Electronic unit, ammunition programm
18D E_11G. Optics Module / 110G, Optics Module
I BDE_111, Lazer module / 111, Laser module
2 COMMAND_AND_RADIO, Variant unique subsystem
2 BDE_124, Display, 10.4" # 124, Display, !
[ BDE_12B, Computer / 12B, Computer
(18D E_12C, Navigation unit / 12C, Navigation unit
[ BDE_12D, Feeder assy / 12D, Feeder assy
[T1ED E_12E, Receiver / 12E, Receiver
——1 V| C_FC¥_WNT [C_COM_YNT], Command Vehicle
-

BreakdownElement /

DESCR ATYPE REPL

Breakdown Description Aggregation Replaceability
element type strategy
identifier

<HARDWARE>| <REPLACEABLE>
BDE_03A Boiling vessel
BDE_03B Heater
BDE_03C Air treatment unit
BDE_03D Rear camera
BDE_O03E Lock
BDE_03F Seat
BDE_03G Safety belt
BDE_03H Latch
03 HULL Common subsystems POSITION NONREPLACEABLE
BDE_03I Black out lamp
BDE_03J Tail light

| 05A Transmission_components POSITION NONREPLACEABLE ~
»

O N0 wNi=

Q Systecon



Running EVO with {Total Cost & Weight Constraints} ...

System time fraction for EVO iterations 0, 1, ..., 100
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Running EVO with {Total Cost & Weight Constraints} ...

System time fraction for EVO iterations 0, 1, ..., 100

9960

9960
996°0
LS60
LG6°0
LS6°0
LS6°0
LS6°0
LS6°0
€660
9v60
9v6°0
9v6'0
9v6°0
9t6°0
9v60
w60
w60
60
8260
8260
LZ6°0
LZ6°0
L16°0
L16°0
L1670
L68°0
1880
8980
8980
2880
0580
0680
ov8'0
68L°0
68L°0
8¥L0
LELO
0ZL0
LOLO
£69°0
£69°0
6890
6990
5990
GE9'0
1290
1290
9090
8850
8860
€SS0
€660
€660
¥25°0
0050
L9%°0
L9%'0
L9%°0
L9%0
L9%°0
orb0
L0Y0
6LEO
€LEO
ZLEO
ZLEO
LYE0
60€°0
¥0£°0
$0€°0
Y0£0
€920
€920
€920
€920
€920
£92°0
€920
%220
0120
G0Z'0
8810
88T°0
YLTO
TLTO
G910
9610
91’0
Pr10
LETO
6210
1zt
1210
0zZT"
GIT"
GITC
901"
GoT
01"
. _ _ __¥OT
© © < o o
o o o o

001

O N mMm<TINOM~SON

, EVO Iteration 100

Constraint validation

Total Cost constraint: 5.0 MUSD.

53.2 % (2.7 MUSD)

Total Weight [t]

Total Cost [MUSD]

Total stock, EVO iteration 100
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DAY 2

Military Command Team

Thanks for the suggested
spares package, unfortunately
It excceds the existing stock
for some items, can you please
redo the analysis

Ok sorry for that, we will get
back to you soon with a
revised spares package

506

OOOOO




Running EVO with {Total Cost, Weight and Stock Constraints} ...

System time fraction for EVO iterations 0, 1, ..., 100
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, EVO Iteration 100

Constraint validation

Total Cost constraint: 5.0 MUSD.

54.1 % (2.7 MUSD)

Total Weight [t]

Total Cost [MUSD]

Total stock, EVO iteration 100
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DAY 3

Military Command Team

Thanks for the suggested spares
package, can you please update the
analysis since there are also container
volume contraints, 10 m3 for the
NORTH WEST unit and 5 m3 for the
SOUTH WEST unit

Sure, we will get back to you
within 24 hours with a revised
spares package




Running EVO with {Total Cost, Weight and Stock Constraints} and {Local Volume Constraints}...

System time fraction for EVO iterations 0O, 1, ..., 100
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DAY 4

Military Command Team

Thanks for the suggested spares
package, can you please do a
complementary analysis taking into
account that if there is a shortage of
spares, the battle tanks may steal
parts from one another...

Sure, we will update our
SIMLOX model to reflect this
and then do a EVO rerun. We

will get back to you as soon as
we believe we have found a
efficient spares package




Adjusting the SIMLOX model used by Opus Evo ...

@ SIMLOX - EvaluateMe_Robbing.sxi
File Edit View Data Tools Window Help

= =& & [&

B EvaluateMe_Robbing.sxi:1 <Model Tree View:

Mmoo s Bk o 7N

-

|- eS| | [

BEDMID
Breakdown
maother
identifier

QATYPM TID RTID

Quantity Replacement Robbing
per mother task victim

element identifier replacement

Support crganization PVID BDSID

Product ar Breakdown
DEPOT

Product Breakdown

Guantity System 1D

00T . Fictive roat
IREOOT, Fictive r oy

|| C_COM_FAMILY, Comman vehicle spstems identifier identifier

product variant sub
10 C_FCV NORTH WEST

C_COM _NWMT [C_COM_FAMILY]. Common vehicle systems 10 C IFV

03 HULL, Common subsystems
—LI:'_'I BDE_034. Boiing vesszel / 034, Bailng vessel
—L] EDE_038. Heater / 03B, Heater ﬁ
—Ll:'_'l BOE_O3C, Air treatment unit / 030, Air eatment unit 5 C ARV
—El BOE_03D, Rear camera # 030, Rear camera -
5C FCV
SC IFV

=[] BDE_03E. Lock / 03, Lock
—2[ BDE_03F, Seat / 03F, Seat
—=™] BDE_03G, Safety belt / 036, Safety bel
—2[] BDE_03H, Latch / 03H, Latch
=1 BDE_03I, Black out lamp / 031, Black out lamp
L—2[™ BDE_03J., Tail light # 03J, Tail light
I}]—@E_FJJWEHDISTHIEUTIDN, Common subsystems
= P | 054, Transmizsion_components
—El BOE_084A0, Transmizzion £ 0540, Transmizzion
—2|-|:'_'| BDE_D541, Cantral walve # 0947, Cantral valve
—¢|-|:|_'| BOE_05410, Clutch azsy, gear / 05470, Clutch assy, gear
—2|E| EDE_05411, Gear / 05411, Gear ﬁ
—El ] BDE_05412. Clutch azsy / 05412, Clutch assy
L2 BDE_05A13, Final diive gear / 05413, Final drive gear 3] C_ARV
5C_FCV

—Ll:'_'l BDE_D5414, Contral unit tranzmizzion, TMC / 054714, Cantrol unit transmizsion, THMC

DEPOT
SOUTH WEST

L[ BDE_0RAZ, Kit, thermostat, 50°C / 05&2, Kit, thermostat, 50°C
—EL|:'_'| BDE_D543, Tension spring & 0543, Tension spring

—2|E| BOE_0544, Senzor, speed / 0544, Sensor, speed

—=[] BDE_0545, Drive shaft / 0RAS, Drive shaft

2 BDE_0RAE, Locking houss £ 05AG, Locking houss

—=[] BDE_05A7, Crank shaft / 0547, Crank shaft

L[] BDE_05A8, Linkage / 054, Linkage

L2 BDE_0RAS, Gear / 0549, Gear

E—{F] 05E. Engine_components

] BDE_0FBO, Diesel engine 615 Hp / 05RO, Diesel engine 515 Hp

task
identifier

k| ot | ot | —h | h | h | sk | b | sk | ok
= R S N E I ) b Bl el il e il el Ll

[
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3
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N

]
L]

(%]
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M3
(52}

%]
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[ BDE_05B1, Kit, thermostat, 75-90°C / 0GB, Kit, thermostat, 75-90°C

I BEDE_05B2, Ol cooler / 0582, Oil cooler

— ] BDE_05B3, Asial fan / 053, Axial fan

—LI:'_'I BDE_05B4. Alternator # 05B 4. Alternator

] BDE_05ES, Balt and carier / 0SES, Bolt and carrier
—Ll:'_'l BDE_D5SBE. Senszor / 05BE, Senzor

I BDE_0O5E7. Fotor / 05E7, Fotor

L2[™" BDE_05BS, Adapter / 0SB, Adapter

B—{F] 06 TRACE, Common subsystems

—2|-|:'_'| BDE_DBA, Chain, track azsy / 0B84, Chain, track assy

MNumber of replications
Simulation period
Random seed
Allocation point identifier
Result collection interval
Result collection start ime [Hours] <0.0=
Result collection end time [Hours]
Enable Preventive Maintenance <Y

[Hours]

[Hours] <24.0=

Fnahla lataral cullnlnnr‘t Y

L[ EDE_0BE. Leaf spring / OGE, Leaf spring :
Enable robbing <M=

—EI BOE_OBC, Splazh apron # OBC, Splazh apron

Enable alternative units <Y
Target confidence level

Enable simulation log <M=
Removal fraction of replacement time <0 500>
Waiting time tolerance for ROST <().00=
Enable backorder prioritisation <M=

B—2[F] 06D_ASSY. Steel back

L5 BOE_0BD1, Track shoe pin / 0BD1, Track shoe pin
™ BDE_06D2, Track / DEDZ, Track

L 54 BDE_0ED3, Pad steel / DED3, Pad stesl

—L|:'_'| BDE_DGE, Leaf spring # 0GE, Leaf zpring

32 BDE _0EF, Wheel station / D6F, Whesl station
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BDE_03H
03 HULL
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BDE_03J
05A
BDE_05A0
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BDE_05A10
BDE_05A11
BDE_05A12
BDE_05A13
BDE_05A14
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BDE_05A3
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0:B
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05 POWERDISTRIBUTION

BDE_06A
BDE_(06B
BDE_06C
BDE_06D1
BEDE_06D2

03 HULL
03 HULL
03 HULL
03 HULL
03 HULL
03 HULL
03 HULL
03 HULL

03 HULL
03 HULL
05 POWERDISTRIBUTION
054

054

054

054

054

05A

05A

05A

054

054

054

054

054

05A

05A

05 POWERDISTRIBUTION
056

058

058

058

058

0sB

0:B

0:B

056

06 TRACK
06 TRACK
06 TRACK
06D_ASSY
06D_ASSY

REFPLACE_(03A
REPLACE_03B
REPLACE_03C
REPLACE_03D
REPLACE_(O3E
REPLACE_03F
REPLACE_(03G
REPLACE_(03H

REPLACE_O3
REPLACE_03J

REFLACE_(05AD0
REPLACE_(05A1
REPLACE_05A10
REPLACE_(05A11
REPLACE_(05A12
REPLACE_05A13
REPLACE_05A14
REPLACE_05A2
REFLACE_(05A3
REFLACE_(05A4
REPLACE_(05A5
REPLACE_(05AG
REPLACE_(05AY
REPLACE_05A8
REPLACE_05A9

REFLACE_(05B0
REPLACE_05B1
REPLACE_(05B2
REPLACE_(05B3
REPLACE_(5B4
REPLACE_05BS
REPLACE_(05B6&
REPLACE_05B7
REFLACE_(5B8

REFPLACE_(06A
REPLACE_(06BE
REPLACE_06C
REPLACE_06D1
REPLACE_(06D2

REPLACE_03A
REPLACE_03B
REPLACE_03C
REPLACE_03D
REPLACE_03E
REPLACE_03F
REPLACE_03G
REPLACE_03H

REPLACE_03I
REPLACE_03J

REPLACE_05A0
REPLACE_05A1
REPLACE_05A10
REPLACE_05A11
REPLACE_05A12
REPLACE_05A13
REPLACE_05A14
REPLACE_05A2
REPLACE_05A3
REPLACE_(05A4
REPLACE_05A5
REPLACE_05A6
REPLACE_05A7
REPLACE_05A8
REPLACE_05A9

REFPLACE_05B0
REPLACE_05B1
REPLACE_05B2
REPLACE_05B3
REPLACE_05B4
REPLACE_05B5
REPLACE_05B6
REPLACE_05B7
REFPLACE_05B8

REPLACE_06A
REPLACE_(06B
REPLACE_06C
REPLACE_06D1

v a

REPLACE 06D2



System time fraction for EVO iterations 0, 1, ..., 100
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NORTH WEST Volume constraint: 10.0 m3

Total Weight constraint: 20.0 t

Total Cost constraint: 5.0 MUSD.

18.0 % (0.9 MUSD)
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Total stock, EVO iteration 100
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Ready to go ...

Military Command Team

Thank you for the spares
recommendations!

You are welcome!




Conclusions

* |n the presented scenario it was shown how Opus Evo can be used to find efficient spares packages

satisfying a series of cost, weight and volume constraints.
o NOTE: Opus Evo also supports cost, weight and volume constraints in the system and resource

dimension
* Opus Evo Is a powerful tool for solving real world problems using horizontal scaling of computer

power

Q Systecon



Thank you.

Systecon
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