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UML - Unified Modeling Language.
YHUDULUNPOBAHHBIN A3bIK MOAESIMPOBAHUS
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e CTaHaapT Ha 93blK MOAENNPOBaHNA pa3paboTaHHbIN
KoHcopumyMmom dumpm Object Management Group:

http://www.omg.org

e CtaHpaptmsauusa a3bika UML koHcopunymom OMG:
http://www.omg.org/uml

http://www.uml.org/

e Tekylwune BepCcuMmn CTaHaapTa AOCTYNHble AN cBo60AHOro
cKaymBaHuA:
http://www.omg.org/spec/



SysML - System Modeling Language
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e A3blK rpadmnyeckoro MoaennpoBaHus, pa3paboTaHHbIN B OTBET
Ha RFP UML gns cucteMHon nHxeHepumn, paspaboTtaHHbii OMG
n INCOSE (International Council on Systems Engineering)

= https://www.incose.org/
= http://www.omg.org/uml

e [loaaepxuBaeT cneundunkKauuno, aHanns, NpoeKTMpoBaHue, u
NpOBEPKY CUCTEM, BKJOUaKLWmMX obopyaoBaHme, nporpaMmMHoe
obecneyeHne, naHHble, NepcoHasn, npoueaypbl n obopyaosaHume

e 4BNseTca A3bIKOM BM3YyasibHOro MOAENNPOBaHUS,
obecneumBarOLWnM

= CeMaHTUKY: 3Ha4YeHue, CBsA3aHHOEe C MeTaMoaesnbio (npasunia
CO34aHuUs U CTPYKTYpPbl MoAeNien)

= HoTtauuto: npeacraB/ieHne 3HavYeHus, rpadunyeckoe nim
TEKCTOBOE

e SysML He 3aBUCUT OT METOA0JZIOMMN U UMHCTPYMEHTA
MoAenMpoBaHu4



SysML - System Modeling Language
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e [Ipodpunb UML, npeactaBngaiowmMm NoAMHOXECTBO
UML 2 c pacwumpeHunamu

o [logoepxmnsaet o6MeH ModendMun U AaHHbIMKU Yyepes
XML Metadata Interchange (XMI®)



CBA3b Mexay SysML n UML
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SysML'S
extensions to

UML

not required
by SysML

(UML4SysML)



SysML - pacwmnpeHuna a3bika UML
(SysML profile)
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bnoku

[TOTOKMN 21eMeHTOB
CBouCTBa 3HA4YeHUS
PacnpeneneHud
TpeboBaHus
[lapameTpunsayuns
HenpepbiBHbIE MOTOKMU

PomaHoB Bnagnmup KOpbesuy ©2024



SysML anarpammel
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SysML
Diagram

| |
Behavior Requirement Structure
Diagram Diagram Diagram
I I | S—

oy Use Block na
Case Definition E?: k;grz
g Diagram Diagram Dizagram g

<
D - Takue xe kak B UML .
D - HOBble AvarpaMMbl

D - MOAUDULMpPOBaHHbIE AMArpaMMbl




Openmbl anarpamMm SysML

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK. PomaHoB Bnagnmup KOpbesuy ©2024

o Kaxxpasa anarpamma SysML npeacraBnser coboun
3J/IEMEHT MOoAEIN

o Kaxxgasa anarpamma SysML aosikHa nMmeTtb gppenm
Anarpammesl

e KOHTEKCT anarpaMMbl yKasaH B 3arosioBke:
= Bua avarpammbl (act, bdd, ibd, sd v 1.4.)
= Tun aneMmeHTa mMmoaenwu (naker, 6710k, AESATE/ILHOCTb U T.4.)
» /IMa aneMeHTa Moaenu
= OnpepensiemMoe nosb3oBaTeneM UMA AnarpamMmmbl UM UMSA BUAA

e OTaenbHbIM 6N10K ONUCAHUA AnarpamMmMbl
ncrnonb3yeTcsd, UTobbl yKasaTb, ABNAETCHA n
anarpamMmma nosIHOWM UM B HEN NPONyLEeHbl 3JIEMEHTHI.



Openmbl anarpamMm SysML
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«MUCNOosb30BaHMe AnarpamMmmbl»
BMA Anarpammel[TnnaneMeHtaMogenun] nMasnemeHtaMogenu [umsunarpammel |

bdd [package] Structure [DellSat-77 Satellite Structure and Properties] )
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Anarpamma
oripesesieHnsi 6/10K0OB
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[unarpamMmma onpeaeneHns 6,10K0B
(Block definition diagram)
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Bnok — 310 6a3o0Bas egnHuLUa CTPYKTYpbl SysML

BM0OK MOXET ncnosb3oBaThCs AN MOAENNPOBAHUS
obbekTa noboro TMNa B Ballenm CUCTEME UMN BO
BHeELWHeN cpeae Ballen CUCTEMDI

[JuarpaMmma ncnonb3yeTcs Ang otobpaxeHns Taknux
9/1EMEHTOB MOoAeNnun, Kak 6JIOKU 1 Tunbl 3HAYEHUI
(a51eMeHTbl, onpeaenstouwme Tunbl Hactem CUCTEMbI)

OnarpaMmma oTobpa)aeT OTHOLWEHUS MEXAY 3TUMMU
3/1IeMeHTaMn MoAeNiu CUCTEMDbI

O6bI4YHO AMarpaMMmbl UCMOJSIb3YIOTCS A1 OTObpaxkeHus
NepeBbEB MEPAPXUN 3IEMEHTOB B CUCTEME U
nepeBbeB Kaccnukaumm 31EMEHTOB CUCTEMDI
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[lpuMep anarpammbl onpegeneHnsa 610K0B
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bdd [package] Structure [DellSat-77 Satellite Structure and Properties] )

«block»
DellSat-77 Satellite
values
Imass : kg
sateliite @ 0.1
eps |1 aocs | 1 ecs I 1 cdhs | 1
«block» «block»
«blocks» . : «blocks
Electrical Power Attdes i Bl Communication and Data
Subsystem Orbit Control Control Handling Subsystem
Subsystem Subsystem
values values values parts
mass : kg mass : kg mass : kg demod : Demaodulator [1]
rx : Receiver (1]
eps cdhs | @nt : Antenna [2]
F—J1 1 values
eps |1 R .
dataOut : ~Housekeeping Data mass : kg
cdhs ’ 0.1
dataln : Housekeeping Data
e TR primaryComputer
fc Flight Computer 1
Power Cable 2.3 constraints backupComputer
sm : Sufficient Memory | 1..2
e mod | 1 tx | 1
«constraint» y
Sufficient Memory memoryCapacity : Mb «block~ «block~
Z dataPerOrbit : Mb Madulator Transmitter
conslraints
{memoryCapacity >= «flowSpecification» T
dataPerOrbit * 3} Housekeeping Data r(> e ;‘: al“’"”
parameters flowProperties
TS i () «wvalueType» «valueType»
memoryCapacity : Mb intemp :°C VORK
dataPerOrbit : Mb in voltage : VDC C VDC
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3aroJiIoBOK AnarpaMmbl onpeaeneHuns
6710K0B

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK. PomaHoB Bnagnmup KOpbesuy ©2024

bdd [package] Structure [DellSat-77 Satellite Structure and Properties] )

bdd [package] Structure [DellSat-77 Satellite Structure and Properties]
e Bua anarpammbl: bdd (block definition diagram)

e Tnn aneMmeHTa mogenun: package

e iIMa snemeHTa Mmopenu. Structure

e NMma anarpammbl: DellSat-77 Satellite
Structure and Properties
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Bnok BopToBOM KOMMbIOTEP
«block» Flight Computer
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dataln : Housekeeping Data
A1

«block»
Flight Computer

constraints

sm : Sufficient Memory

values

Cekuungd
OorpaHUYeHunn

Cekuuns
3Ha4YeHunm

memoryCapacity : Mb
dataPerOrbit : Mb




Cekummn 610Ka
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e Parts

e References

e Values

e (Constraints

e QOperations

e Receptions

e Standard ports (in SysML v1.2 and earlier)
e Flow ports (in SysML v1.2 and earlier)
e Full ports (in SysML v1.3)

e Proxy ports (in SysML v1.3)

e Flow properties (in SysML v1.3)

e Structure

15



Cekumna 6noka Yacru
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«block
Communication and Data
Handling Subsystem

parts

primaryComputer : Flight Computer [1]
backupComputer : Flight Computer [1..2]
mod : Modulator [1]

tx : Transmitter [1]

ant : Antenna [2]

demod : Demodulator [1]

rx : Receiver [1]

values

mass : kg

parts ata cekymsi npencTaBfiIaeT CTPYKTYypy, KOoTopas
ABNSAETCA BHYTPEHHEW Mo OTHOLWEHUIO K B6JI0KY.
Apyrumu cnoeamMu, 6J10K COCTOUT 13 CBOUCTB CBOUX
yacTeun.




OnuncaHune yacten 6sioka
[Toacucrema cBsi3n M 06paboTku faHHbIX
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e dopMaT ONMCAHMSI YACTU:
<part name> : <type> [<multiplicity>]
e ant: Antena [2]

rnoAcucTemMa cBsiau n o6paboTku AaHHbIX UMeeT
NB€ aHTEHHbI

e tx: Transmitter[1]

roZiCMCTeMa CBSI3N U 06paboTKu AaHHbIX UMEET
OAWVH repeaartymkK

e backupComputer: Flight Computer[1..2]
rnogcucrema cBsian u o6paboTKu AaHHbIX NMeeT
OT OAHOro A0 ABYX pe3epBHbIX KOMIMbHOTEPOB

e MHoOXecTtBeHHOCTb 0..* nnm ¥ osHayvaeT
HOJIb UJin 60JIbLLE

e EC/IM MHOXECTBEHHOCTb HE MoKa3aHa, oHa paBHa 1.
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Cekuunga é6noka Ccbliku
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«block»
Electrical Power Subsystem

references

cdhs : Gommunication and Data Handling
Subsystem [1]

values

mass : kg
powerQOutput : W

e references aTa cekymns NpeacTaBfisieT CTPYKTYpPY,
KOTOopasl BMASIEeTCS BHELWHEN MO OTHOLWEHUIO K BJIOKY.
Apyrumun cnosamMu, 6J10K HY)KAAGETCS B CBOMCTBAX
CTPYKTYp Ha KOTOpble CCbI/IaeTCs.




OnuncaHune ccbiylok 6/10Ka
[loacucrema 3/1eKTPONUTaHm1s
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e dopMaT ONMCAHUSI CCBHUIKNM:
<reference name> : <type> [<multiplicity>]

e odh: Communication and Data Handling Subsystem[1]
[Toacucreme a/1eKTpornnTaHmusi Tpebyetcs
oaHa llogcucrema cBsi3n M 06paboTku AaHHbIX

e Twun gosmxeH 6bITb UMeHeM 6/10Ka NN aKTepa,
KOTOpPbIN CO34aH B MOAEeNN CUCTEMBI
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Cekumnga 6noka 3HaueHus
DellSat-/77 Satellite
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«block»
DellSat-77 Satellite

values

altitude : km

currentAttitude : Attitude = (0, 0, 0)
eventTimes : Timestamp [0.."]
haveLinkToGroundStation : Boolean = false
/mass : kg

numberOflmagesStored : Integer = 0
orbitInclination : °

/period : min

satellitelD : String

tangentialVelocity : km/s

e values 3Ta cekymns npeacTaBAsseT KOJIMYECTBO
(HEKOTOpPOro TMNa), IOrMyeckoe 3Ha4YeHmne nan CTpoky



