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ParaMagic™ - Running the Numbers on SysML
Models

Introduction to SysML Parametrics




ParaMagic

Parametrics — using the quantitative
iInformation and relationships inside a
SysML model to test the model
behavior/validity.

Parametrics + MagicDraw

!

ParaMagic
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Product Structure

. ParaMagic —

No Magic InterCAX Wolfram
Research

atnematiCa

agicDraw

Plug-in

Customers can make their models “live”
* Performance, cost and resources
* Trade-offs
* Optimization
« “‘What If?” scenarios
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Building a SysML Model with Parametrics

1. Create Structural Model

bdd [Package] Satelite] [£ SateliteE0D U
......... U —
SatelliteSystem
vales
. Wigight | Real
- +Prgl- : : Hngl - +Capi : - +Psy
__________ ==hlock== ==hlock== : ==hlock== : ==hlock==
Propulsion Instruments Control PowerSsystem
.......... values . values . values . vales
- |Ppro: Real Pins : Real Pcon; Real Powver ; Real
. [Wypro : Real Winz . Real Wicon | Real sy - Real
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Satellite Model

1. Create Structural Model

Mdpecpsaciel fjsaesol) 2. Create Constraint Blocks
......... T
SatelliteSystem

......... - ——

Wigight | Real

+Prgl- +Ingd +Caopi - +Psy
R ==hlock== ==hlock== ==hlock== ==hlock==

: Propulsion Instruments Control PowerSystem
L valwes i valuwes . values . valuwes

- |Ppro: Real Pin= : Real Pcon : Real Poweer : Real

. [Woro : Real Winz . Real WWioon - Real Wiy - Real
.......... ==constraint== ==constraint==

PowerBalance : WeightBalance
""""" h=pl +p2+p3| .~ v = el o s Eaed b
others . others

---------- P Real - % Real

Cpt o Real el Real

C|p2: Real : w2 Real
oo i Real - w3 Real

. wed - Real

pammseters

.......... pamneters
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Satellite Model

1. Create Structural Model

bdd [Fackage] Satellite] SateliteB0D | |

2. Create Constraint Blocks

par [Block] SateliteSystern| [F§ SateliteSystem 1] : : : : : : : : : : : : : : : :

3. Create Parametric Diagrams
WEIgPTt:HE&I S e} .
. weight1 : WeightBalance .
"""" fu =t F w2 w3 wed) |0
________ v : Real wel : Real w2 * Real w3 Real wed : Real ‘
+Prmd T L e
==hlack=> S Doz o el S D oed S S s :
PerUlSIDI‘I : : =W alueTyYpE=> <=hloci== = | <=hlocke== = ==hlock== = ==hlock== :
e . X Weight : Real Pro1 : Propulsion In21 @ Insfruments Con1 : Control P2yl : PowerSystem .
Ppro: Real : : - . - :
".-"'-."ICII’III - Real : : . : . = alueTypE== = alueTypE== = alueType== = aleType== :
. Wpro : Real i Wins : Real - Weon : Real - Wpsy : Real
: - | [ | |
. : . : . =<WalueType== =<WalueType== =<alueType== P - Real .
Ppro : Real Pins : Real Pcon : Real — .
==C0H :
Powe|| BBl T el
o : p1:ReaI|_| p2.ReaI|_| pEHie |_| p:ReaIl_l :

P Real : ==constraint==

pl:Real [T power1 : PowerBalance B
FQ s Real ip=pl +p2 +p3}
f3 : Real

pamneters
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Satellite Model

1. Create Structural Model

bdd [Package] Satellite] | 2| SateliteE00 || 2 Create Constra|nt BIOCKS
3. Create Parametric Diagrams

par [Black] SateliteSystem] T SateliteSyaterm | |

==constrairt==

Wigight : Real weight1 : WeightBalance

T =l w2 o3+ owed )

wy o Real wl o Real w2 Real w3 Real wd | Real
bdd [Package] Sateliteinstanceli[ [ Satinstance01 BQDU ' ' : ' :
. . . . a5
' . ) . . e ==hlocks= ....E ==hlock=
) ==hlock== B ) A = . . . . . . . . Psy1 : PowerSystem
: Sat0 ; SatelliteSystem _ _ Erol : Prooulsion :
"""" . ~ | Ppro="5000" o ==hlock== o
. Weight = . . L . . . B «aialueTypess
: F"r01g= Pro0i Wpro ="5000 Pow01 : PowerSystem Wpsy : Real
PSY1=POW01 e e v - L + Power:““ .
: Ins1 = Ins01 : : : . : : : : | Wpsy="2000" : s=YalueTyper=
... .. cont=Cconmi ==hlocks> = [ I ; - Power : Real
: . : IneM : Ingtruments : : : <<satipfy>> | : .
........ L. sssatipgy>> | | Pins="2000" e N s
; . . . . © | Wins ="2000" : ' =apeguiremerts= =
: =reguirement== Al . I . PowerReqt
WeightRe R NN R RN Lo
: JREsT ] p— gl [e=r2or p:Real
ld="101" : : Conl1 : Control . - |Text="Total system power use
"""" Text="Total system weight musthe | L T Imust be o
—0 T : : =pl+p2+p3
less than 10,000 kilograms" T o= g " |less than 10,000 kilowatts" {p=pl +p2+p3)
............... Weon="500" R
......... R S T S D S S

4. Create Instances
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Satellite Model

1. Create Structural Model

hdd[Package]Satell'rte[ﬁE!ﬁSateII'rteEIDDU 2. Create Constraint Blocks
3. Create Parametric Diagrams

4. Create Instances
Weigh: Real 5. Run ParaMagic Browser and Solve

par [Block] Satellitesystem] |2 Satell'rteSystemu

: £ SatelliteSystem = |&|
bdd [Package] Satelitelnstancel[ | &) Satinstanced1 BDD U = ==
Mame Symbol Tvpe Causality Yalues
._ roak SateliteSwstem
i@ Cont Conkrol
==hlock== = :
Sati : SatelliteSystem i o Pron REAL given 1,500
T Ll WCon REAL given 500
Weight=
Pro1 = Pro01 [—:I----: Ins1 Inskruments
Psyl = Powd1 ------ & Fins REAL given Z,000
Ins1 = Ins01 T REAL given 2,000
Cont = Con01 =@ Prol Propulsion
G i Ppro REAL given 5,000
“stroes> ‘i WDFD REAL given 5,000
==requirement== ) [—:I---'_ Pyl PowerSystem
WeightReqt - Power REAL barget ried
ld="101" fod -] Wpsy RE&L given 2,.':":'0
Text="Total systerm weight must be i WEight REAL target Y
less than 10,000 kilograms”
Expand ][ Collapse Al [ Solve ][ Update to SysML
pammeters =
pamneters
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Demo Models

LittleEye — modeling system performance
Insurance — modeling business processes
Project Planning — modeling activities

Trade Financing — modeling risk

Corporate Finance — modeling cash flow

Retail Banking — modeling market segmentation

CommNetwork — modeling network capacity
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Demo - LittleEye
OV-1 [ Little Eye O%-1 |
A

==hizsion==
Destroy Time Sensitive Targets
F =efzzet=n
Joint Command and Control
\
|

==0hjectives=

==Chjectives=
Improved reaction time and
pe_rforman_ce N Improved reaction time to
to destroy incomming missile destroy SCUD launch system
Arders
\
Processed and &
RawrData on TST \

JCC system using Met-Centric Enterprise
Senices

position = "Fentagon”
representation Type = Organizational

Resource

<2bssetes

==laN ACHN==
Global Hawk
==Target Ares== @ Processed and RLW Data on TST
Missle B
Sample of Time Sensitive Targets TST
destroy ingomming
® Leadership
& Wil
| A : = ==let Fighter== @ Teraorist
( ==bzzet-=
FA1g Sample of WD types
==hlizsile== f
cehsset=n | <=tgget=> / ® Transporter Erector Launcher (TEL) i.e.
Patriot | R ki SCUD Launcher

| Little Eye ® [ED

| \ @ Weapons installation

[ Moritor Launch Flash or TST | §

| Sample of activities relsted to 2 TST

|

I| . ] @ Find - Locate target and assess threat

| || ® Fix-Location/movementtracking of

( | target.intel activity of TST (example:

| |

n n 1 launeh flash)
i o Lazer Designation s ==Target Area== @ Target- Locationftracking for engagement
Lir Def T T ® B Time Sensitive Target (SCUD Launcher) ® Engage - destroysecure TST
==AIrLETENCE Tover== == lroaps== W Assess- Evaluate engagement (possible
=ehsaet= =ehszet=e
_ R re-engagement)
Patriot Launch System  Special Forces Platoon
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Demo - LittleEye

= LittleEye is an unmanned aerial vehicle used for highway
reconaissance. A LittleEye base requires aircraft, crew and fuel
to operate. Aircraft maintenance and crew schedules limit
operations.

= Objective: How many miles of road can be covered per 24 hours
by a LittleEye base with a given number of aircraft, crews, and
fuel loads?

= Results: Instance 1 shows 2k miles scanned per day, limited by
the four crews’ availability. In Instance 2, an additional crew is
added and base capacity rises to 2.3k miles per day, but now the
number of aircraft is the limiting factor.

B megieeireaw:




Demo - LittleEye

bdd [Paciage] Lin=eye| [ LiteEy=a00 |

par [Biock] LittleEyeSyster| [Bf LitieEyeSyst :U

= . T b Parametrics

Numberiiless cannedPer24riaurs | Real H ==conatraint==
eSS canneoFertour - Real ==constraint== . . . . . . . . . . Tt . o .
::x;:::Qg;msﬁﬁy . SE : SeanningEqn B R TS R SAE.W&TA‘uallahllrtyEq:II ‘D.Iagra:m‘
Nirmceravalsoeroes e inms = nas *maph £ 243 | : : : : : : : : RES = W TE R TEE L : : : J - : :
| e PR =il Soe
I I I nms : Real I:_,_ HumberMilesScannedPer24Hours : Real X ES ==WalueTypes= .
N nap : Fesl l: Humber AvailablePlanes : Real o
Liteagera ;‘;f:l = =2valueTypes== m | : -
e o LittleEyeFuel - msph : Real I:?,g,_,_ MilesScannedPerHour : Real L I I:pﬁ_ ==WalueTypes=
Focsupoyrrey R : : : : j HumberAvailableCrews : Real

NuMEeTAValEDieRanes | Real
Real

Numeer i 2 :
. DawFuelLoadPerrane Real :
e_Pane Fe
By hamarrd e L o <=valueType>= | .oee
DutyCycle_CameraReft - Real = E3 . - - s
Resl — ~- - has : Real ——— HumberAvailableSystems : Real . s D=sgieal

3.7. ) ==MalueTypes==
nafl: Real l: Humber AvailableFuelloads : Real

Hurmger e
NumberA valablePtares ByN
NumberDayCameras - Real
NumberNightCameras - Real

—— | System Model

Little EyeSystem LittleEyeSystem

Symbuol Type Causality | Values Syrnbal Type Causality  Walues
LittleEveSystem LittleEyeSyskem _
@ Littleaircraft LittleEyedircraft ittledircraft LittleEyeAircraft
------ @ DutyCycle_CameraRefit REAL given 0.09 i) DUbyCycle_CameraRefit REAL given 0.09
------ @ DutyCycle_Maintenance REAL given 0.0z i) DUbYCyile_Maintenance REAL given 0.0z
------ @ DutyCycle_Plane REAL ancillary 0.686656 i DutyCycle_Plane REAL ancillary 0636686
- DutyCycle_Turnaround REAL given ozz o e & DutyCycle_Turnaround REAL given 0.23
------ ‘@ MNumberAvailablePlanes REAL ancillary 2.403401 -l Murnber&wvailablePlanes REAL ancillary 2.403401
------ @ NumberdwvailablePlanesByDay REAL ancilary 3 g MurnberfvailablePlanesByDay REAL ancilary 3
------ @ MumberAvailablePlanesByNight REAL ancillary 4 b MumberAvailablePlanesByiight REAL ancillary 4
------ @ MumberDayCameras REAL given 3 - MumberDayCameras REAL given 3
------ @ MumnberMightCameras REAL given 7 i) MumnberMight Camer.as REAL given 7
------ @ NumberPlanes REAL given 4 @ MurnberPlanes REAL given 4
- LittleCrew LiktleEyeCrap 1@ LittleCrew LittleEyeCraw
------ @ CrewTimeon REAL given 0.42 @ CrewTimeOn REAL given LS
------ & NumberivailableCraws REAL ancillary 2.1 i Mumnber AvailableCrews REAL ancillary 2.52
i) NumberCrews REAL given R T I & MumbercCrews REAL qgiven [
=@ LittIeFL!eI LittleEyveFhel . - @ LittleFuel LittleEyeFlel
------ @ DailyFuelloadPerPlane REAL given 50 ‘@ DailvFuelLoadPerPlane REAL given an
------ - FueISuppIyEerDay REAL given 230 i) FuslSupplyPerDay REAL giverT St
...... J NumberAvailableFuelloads REAL a!ﬂullary 5 @ Number&vailableFuelLoads REAL ancillary g
o M|IesScann§dPerHour REAL gheen B R [ & MilesscannedPer Houy REAL given 40
- Numbernva?lableCrews REAL Farget T I I W @ MumberfwvailableCrews REAL target 2,52
& MurnberfvailableFuslloads REAL Largel 5 p
S R I A @ MumnberfvailableFuelLoads REAL targek 5
@ MNumberAvailablePlanes REAL target 2.403401 .
p P O N I S @ MumberfvailablePlanes REAL target 2403401
i MurnberAvailableSystems REAL ancillary 21 N -
...... ‘@ MumberMilesScannedPer24Hours REAL karget 2,016 e NumbernyallableSystems REAL ancillry 2403
------ @ MurberMilesScannedPer24Hours REAL target 2,307. 26496

Instance 1 Instance 2
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Insurance

An insurance company wants to set up a web-based claim filing
system, combining a website, a team of adjusters, and an open claims

database.
Question: How many claims per day are not accepted because of

system limitations?

ue [Madel] Insurance| 3] InsurancellseCase U

interaction FrocessCainEequencel [/ Froc essC\awsequenceU : : :

y | ‘ Clams Viebsite I | Open Claims Dadhae I
1 1

| . N . . . X . ClamFiler

AdjustmentSystem Al R SFEEEEREEE:
. . . . . . 1 . .

*f:fileckim o [
. 1 : : . B R :
000

|

: : 2 record claim :| . .

AU ==hlack==
~ ClaimeWebgite B ] : : 0 o 3 assign claimto adjuster

//.,
[ File Claim uging
|. Website

2 4. access claiminfo ] B B

‘ & transmit ¢ laiminfo »

. 6 rec ord adiustrent

Lo Tbansrtadustert ||

r
Adjuster

SIS S % N = | 1 S |
Y . - y OpenClaimslatabase ' N T T T O T RS 1 T
. ) . -~ : i : : : : : : : : g :
[ adjust ctoim aon o onoboosadas S | SO PO FUUT PPN FPUOS SOV SO PN FOUPS AN SO AP
i ',‘. oo . S . . . . 0o .
: \ A S S I
. . . . . . . . . . .
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Insurance

hddimmel}flnaurahee[@InsurénceBDﬁ)U
' ==block->
AdjustmentModel
corstraimts
el : Equality
+HojIgrs : : +Sv;gm :
==hlocks==
==hloc k== Adjustersystem 1
PolicyHolders el e
= wFhres
I, e . f CBRasl
MurmberPolicy Holders : Real Egesgg%aap;accﬂ_&fvpesr‘?:y F:E:Ial
MurrberClaimeFiedPerDay  Real DatabaseCapacm_f Syé - Real
FractionFiIingGairmF'erE_)ay . Real | & diustercapac ity _Sys . 'Real .......
. CETEIEIL ExternalDerand_Sys ; Real
ExtDem : BxternalDerrand " | MissedCiarPertay - Rea
) : comstraels T
IntCap @ InternalCapacity
MisCla : MissedClaims .
AP egp - Equality
eqd : BEquality .
eq3 : Bjualiy
P 1562 Bualy
o |eqs: Bquality .
................. - [Bu? : Equalty
. . . . . . . i § § B . . : § m .
................. R L L T R T Iar  L LN F
: : : ==hlock=> : ==hloc k== ==hlock=>
----------------- Claim s\Website Claim sDatahase AdjusterTeam
wFes : [T weres
................. [WuehsiteCapacity_Weh : Real | Mormallatency : Real . |AdjusterCapacity_Adj: Real
ExternalDermand_VWeb : Real ‘|Effectiv eLatency : Real SingleA djusterCapac ity PerDay - Feal
MaxiehsiteCapacityPerDay ;. Real [AdjusterCapacity_Data : Real MurrberA djusters © Real
................. | Queuinterferenc eFactar | Real | Max DpenClaims Capacity : Real . ] _constraints
constraints ‘| ExternalDermand_Data : Real AdiCap  AdjusterCapac ity
WebCap : WebsiteCapacity | DatabaseCapacity PerDay : Real
................. - R conshaints
. . . |LatDat: Latency
| DatCap : DatabaseCapacity
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Insurance

[ ] — i .
Instance 01 — Given a team of Instance02 — ParaMagic Browser
seven adjusters and a customer ,

. . Mame Symbol Type Causalty  Values
demand to file 100 claims per day,  |em_ Ao W—
. EI : Holders PolicyHolders
h OW m any C | al m S Can n Ot b e J FractionFilingClaimsPerDay REAL given 0.0001
i b NumberClaimsFiledPerDay REAL ancilary 100
h an d |ed ’) {4 MumberPolicyHalders REAL given 1,000,000
) EI. System Adjusterdystem
Result: 30 claims per day are - AdusterCapacky_Sys REAL et 100
& @ Database ClaimsDatabase
1] H ” H H H ------ & AdiusterCapadity_Data REAL ancillary 100
m ISsed H I I m Ited by adJ USte r ------ @ DatabaseCapacityPerDay REAL ancillary 166, 6E6AGEGREEET
1 1 ------ @ Effectivelatency REAL ancillary 12
capacity of ten claims per day I e iy 100
------ @ MaxOpenClaimsCapacity REAL given 2,000
eaCh . L@ Mormallatency REAL given 10
...... & DatabaseCapacity _Svs REAL karget 166, 666R606R6E67
...... 2 ExternalDemand _Sys REAL ancilary 100
...... & MissedClaimPerDay REAL Larget 13.533528323661
- _ mmAraonen the 0000 | b & SvstemCapacityPerDay REAL ancillary 86 466471676339
Instance02 — If we increase the [ e e
L T T T N S @ AdjusterCapacity_Adj REAL ancilary 100
number of adjusters to ten, canwe | -  Hunberidtors e den 10
- Y I B @ SingleAdjusterCapacityPerDay REAL given 10
h a.n d |e al | th e C I a.l m S’? - @ Website Claims\Website
. L e & ExternalDemand_WWeb REAL ancillary 100
] R esu |t N () , we bS |te Cap aCIty ------ @ MaxWebsiteCapacityPerDay REAL given 200
I B A @ QueuInterferenceFactar REAL given 1
b ecomes th e botﬂ enec k . We st | | ------ @ WebsiteCapacky_Web REAL ancllary 8646647167633
------ & WebsiteCapacity_Sys REAL karget B6.466471676339

miss an average of 13.5 claims per
day.
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Project Planning

= QObjective: estimate the time and
resources required to complete the
Initial phase of a project?

» Parametrics diagrams use If...Then
statements to reflect decision nodes.

Regulatory
Approval Check

= Budget and Market Analysis activities
can link to cost and sales models, so
project profitability can be one of the
model outputs.

Market
Analysis

MO QICS RO Wk




Trade Financing

= A trade financing company arranges payment for international
buying and selling.
« They have to monitor the amount of financing extended, the overall risk,
and the associated costs.
« They work in multiple countries with different risk and cost structures.
* They have risk specialists and country specialists that must pool their
expertise to create a realistic model.
= Instance0l
« What is the total financing extended, the weighted risk and the total cost
for the current status?
= [nstance02

« If we need to lower weighted risk to 15%, what is the maximum financing
for small accounts in high risk Country C?

B megiecirauw




Trade Financing

bdd :[Package] Trad:eFinam:::ing[ @ Trade;FinancthIDDU

==constraint==
FinancingCountryModel

{that = fl + fa}|

pardieders

==constraint==
FinancingTotalModel

Mt =1fa+fh+1fc} .

pardieders

==constraint==
RizskCountryModel
fr =01 + el * (1 +rs *ar d0fle + 2 -1}

paraneders

RiskPremiutn_Small_Courtryd : Real
Risk_Courtryd : Real
 |Financing_Courtryd  Real
Financing_Large_Country . Real
Cost_Courtry 2, : Real
. |CostPerDollar_Small_4 : Real
CostPerDollar_Large_A : Real
WeightedRizk_Country & ;. Real
. |Financing_Small_Courntrya ;- Resl

corFEiE
TFinMata : FinancingCountryhodel
. |RiskCountryd, : RiskCountryhodel
CostCountry s . CostCountryhodel

==constraint==
RiskTotalModel

it =1ra * far + rh * fhr + rc * for) f(far + fhor + for)}

paraneders

RiskPretniutn_Stmall_CourtryE : Real
Risk_CountrvB : Real
Financing_CourtryE : Real
Financing_Large_CountryE . Real
Cost_CountryE : Real
CoztPerDollar_Simall_B : Real
CostPerDollar_Large_E : Real
WeightedRizk_CountryEB ;. Real
Financing_Smal _CourtryE : Real
consaits
FinMatE : FinancingCountryhacel
CostCourtryd ;. CostCountrybodel
RiskCountryE : RiskCountryhdodel

==hlock==
TradeFinancingModel
values

- [WeightedRizk_Tcotal - Real

Financing_CourtryE : Real

Financing_Total : Real
- |[Cost_CourtryE : Real

Cost_Country 2, . Real

WisightedRisk_Caourtryd : Real
- |Financing_CountryC . Real

WieightedRisk_CountryvE : Real

Cost_CourtryC . Real
- |[Cost_Total - Real

WisightedRisk_CaourntryC : Real

Firancing_Courtry ; Real
. corshaiits

FinTathad : FinancingTatalMadel

RiskTothod : RiskTaotalModel
© [CostTatkod © CostTotalodel

+Cou r\_.r.&: +Cour] r\_.r'EI: ~+Cou 'r\_.fC
=<hblock== | ==hlock== ==hlock==
Country_A_Model Country_B_Model Country_C_Model
values vales valwe s

RiskPretmiurn_Small_CourtryC : Real

Risk_CountryC : Real

_ |Financing_CountryC © Real

Financing_Large_CountryC ;. Real

Cost_CaourtryC : Real

CostPerDollar_Small_C : Resl

CostPerDollar_Large_C : Real

WeightedRizk_CountryC ;. Real

. [Financing_ZSmall_CountryC ;- Real
CorFENtE

FinMatC : FinancingZountryhdadel

RiskCountryC : RiskCountryMocel

CostCountryC  CostCountryhodel

==constraint==
CostCountryModel

fcn = cpdl * flc + cpds * fsc}| ”

paraneders

==conztraint==
Co=stTotalModel

it=ca+ch+cch)

paraneders
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Financial Projections

= A financial analyst wants to project three years pro forma
financial statements, especially cash flow, for a new business.

* Instance0l — Given projected sales, expenses and outside
financing, how much cash will the company have at the end of
each year?

» [nstance02 — Given a requirement to have $50 million cash on
hand at the end of each year, how much outside financing will
be required?

B megiecirauw



Financial Projections

Accounts are part of financial statements

bdd [Package] Financial] [Z] FinPKG U

Income_Statement s Cash_Flow_Statement o Balance_Sheet -
__________ ==hlock== ==hlock==
<<SbI?c:k>> P P —— CashOnHand Equity
i S | I Het_Income CashOnHand o values  vakes :
vl e e . COH_BS_BoY : Real Equity_Bo% : Real .
: valies vales COH_BS_EoY : Real Equity_Eo'' : Real .
Sl 5 et I |MetincomecF - Real COH_CF_Bo : Real i — A :
ol COH_CF_EoM:Real | | 0 .
I:;:::;; - ==hlock== ==hlock== o ==hlock== ==hlock== :

— o T S DeltacctRoubl DeltadcctPybl I csteubl Qestpb!
. . values valies N
Epeies s (R I .= I e = : AR_Boy : Real AP _BoY - Real :
..... B s o AR _EoY : Resl AP_Ea : Real ;

<block>= | - -

Hetincomels . ==hlock== ==hlock== . ==hlock== .
o Finance Investment L FiredAssets .
vales . . N
Net : Real N valkes vales . vales .
- Finance : Real Invest : Real . Fixed_BaoY : Real .
ol D Fixed_EoY : Real .
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Financial Projections
Accounts are part of financial statements

* Financial statements are part of annual model

bdd [Package] Financiall | & FinPKGU

bdd [Package] Financiall [£] &nnusiBOD |
Income_Stateme [Package] manma[@ nnua ]J

==hlock==
Sales | ... .. ==hlock== ==hlock== ==hlock== R
s IncomeStatementModel BalanceSheetModel CashFlowModel :
Sales | Real
....... paits . parts . faits R
NetincomelS : Metihcomels BalsP - AcctPyhbl InwestCF : Investment
ExpenseslS ;. Expenses BalCOH : CashOnHand DelsR_CF : DetascctRovhl
==hlocks= [ Salesls : Sales  |BalF A FixedAszsets _ |Del&P_CF: DefafcctPyRl | o
Expenses constaints BalAR o AcctRovhbl CashiCF ;. CashOnHand
e =U1 1 Subtract EalEquity : Equity FinanceCF : Finance
Expenze:: Real | . ¢ . conshEints . |MetihcomeCF : Met_lncome |0
Eall : Balance constaints .
Bal2 . Balance CF : Cashflow .
_______ : Add Lo
SR “+Ennuslcome +AnnuaICRshFToe :
Hetincomels : : : fAnnuaqalancg :
T )
Met : Real A
==hlocks== : :
"""" AnnualModel T
: consaiTT
....... eq‘1:Equa|
. e : Equal
' e : Eqgual
------- U1 Subtract e
. =UZ2 : Subtract
acll ;A
"""" il.,onshaint Froperty ad1 [FinanciaI::ﬁnnualModeIJi o




Financial Projections

Accounts are part of financial statements
* Financial statements are part of annual model

==hlock==
Sales

vales
Sales : Real
==hlock==
Expenses

vales
Expense : Real

==hlock==
Hetincomels

vales
hlet : Real

meeeee™  ANNUAlI Models repeat in ThreeYear model

Income_Stateme

bdd [Package] Financiall | 2.

bdd [Fackage] Financial [£] Three'earBDD ]) f

==hloc
IncomeStater

pait
Metihcamels : Metin
ExpenseslS ;. Exper
Salesls : Sales

o
=01 0 Subtract

+Annusl

el :
(=16 1
[=Te I
E= W
2
acdl :

Erjual
Exjual
Exjual
Subtract
Subtract
Adc

==hlock==
ThreeYearModel
oty
&3 Equal
eqd . Equal
es : Equal
eqt : Equal
eq7 : Equal
eqd - Equal
e Equal
eql0 : Equal
==hlock== ==hlock== ==hlock==

2008Annual : AnnualModel

2009Annual : AnnualModel

2010Annual : AnnualModel

+2005 8 nnusl

- +20094nmuEl

eql

zul

acll

e
eqd.

U2
s A

+201 Dl
==hlock== . ==hlock== | ==hlack==
AnnualModel . AnnualModel AnnualModel
parts 0 pats parts

Annualincome © IncomeStatementiaciel
AnhuslBalance : BalanceShesthodel
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Retail Banking

A bank wants to offer a tiered service

plan to its depositors, e.g. Gold

service customers get

Silver Service a personal banker
and discounts
on fees.

Depositors

Gold Service

Platinum Service

Amax  Assets
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Retail Banking

= Objective: model the depositor population and the cost structure of
the different service levels

Instance 01.
bdd [Package] Banking] [£] Banking_Service Model BOD ]| - . : : : ; ; j j j j j j ; ; ” ” ” i i . .

==hlock==

e | population and service
S | levels at $500k and
- | $750k assets, what is

- EEs | the total cost of this new

Cost_Platinum : Resl

........ et Tl constaints . . ’)

N | service

'+D€E‘L°d . . . o . +S';LN . .
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. Depositor_Model . Silver_Service . Gold_Service . Platinum_Service . -

| = ; = ; = | o | How many assets In

. Azzetl evelax : Real - |DepositorsSiver ; Real . DepositorsGold | Real . DepositorsPlatinum : Real .

... ... |DepostorsSiver : Real .| TatalCostSilver : Real cooo oo | TotalbssetsGold : Real ..o | TotalkssetsPlatinum © Real L. .
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TotalAssetsGold | Real . . MumberDepositorsServedGold : Real . MumberDepositorsServedPlatinum : Real N

. TotalkszetsPlatinum : Real . K K R R K . DizcountGold : Real . DizcourtPlatinum : Real

-------- Azzetl evelPlatinum : Real e | TatalCostGold : Real - |TotalCostPlatinum : Real
. Aszetl evelGold | Real . . . . . . . conshaints . constaints
: DepositorsTotal : Real : : : : : : : CostGold : CostGold : DepPerBanker? | DepositorsPerBanker :
........ Totalkssets - Real Ceeeiiiaeooooia e .. |DepPerBanker! : DepositorsPerBanker | .. .. . |CostPlat : CostPlatinum e
. constaints . . . . . . . . .
. MumSilDep : MumberSilverDepositors . . . . . . . N N - § - i . i N - § -
........ MumPlStDER © MumBetPIEtnUmDERoSROrS | - - - ©

. MumGolDep : MumberGoldDepositors . . . . . . . . . . . . . . . . . . . .
TotAz=Gol : TotaldssetsGold .

- |TotAssPla : TotaltssetsPlatinum .-
TotAssSil: TotaldzsetaSilver :
Tothszets : Totaldssets
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CommNetwork

A communications network has four stations (nodes) and five connecting
channels. Nodes split message traffic between channels depending on
channel capacity. Transmission through a channel degrades as traffic
Increases.

We have a node model and a
Suzion 2 Capacity[C] channel model. We use each
4 model multiple times and wire
Traffic In them together into a network
using parametric diagrams.

Capacity[A]

Traffic Out

Station 1 Capacity[E] Station 4

InstanceOl1 — Given a level of
message traffic through Station
1 of 10 (thousand messages
per second), how much is
received by Station 47

v

Capacity(B] Station 3 Capacity[D]
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Caution

This presentation contains simplified models for
purposes of demonstration. These models are not
Intended to accurately simulate the behavior of real
defense, financial or business systems.

Any feedback on the models would be much
appreciated.

It should be sent to sales@nomagic.com
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