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Kinds of algorithms

U BbrdyucniumernbHbie
Computational Input data — { S } — Output data

U Ynpaensrowue
Control algorithms

UPeazupyrowue cucmembl — 6€eCKOHeYHbIU YUKl obpabomku
cobbimuti
Reactive systems Infinite cycle of event’s waiting and processing

0 Cucmembi peasibHO20 epeMeHU Real-Time Systems
O Ynpaensiemblie cobbimusimu Event-Driven

U Ynpaensiembie epemeHem Time-Driven
Peanu3sauyus pacnucaHusi (Cyclogram)
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U Peanu3yem ebiyucniumyro pyHkyuro Transforms Input data to Output data

O KoppekmeH, ecnu Correct if

U 3aeepwaemcsi npu KOppPeKmMHbIX UCXOOHbIX OaHHbIX
Finishes if Input data is right defined

U Output data matches requirements (specification)

O LWupoko uzeecmHble MameMamu4yeckue Mmooesnu

There are several mathematical models

Q Turing Machine, Post Machine MawuHa TeropuH2a, mawuHa llocma ||
U HopmanbHbie anzopugpmbl Mapkoea Markov’s Normal Algorithms

O PekypcueHbie ¢pyHkuuu Recursive Functions, etc. ||
O AdekeamHo npedcmaesnisiromcsi 6510Kk-cxemMmamu

Q lTpucymcmeyrom Ha4yasno u koHey There are begin and end(s) ||

U Hem wkanbi epemeHu There are no time constraints and timer(s)

 UseecmHbie modenu cemaimuku Models of semantics
U Akcuomamuyeckasi Axiomatic semantics (Hoare, Floyd) Pre {S} Post
U JenomauuoHHasi cemaHnmuka Denotational semantics, etc.
L OnepauyuoHHasi cemaHmuka Operational
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stem — Models and Semantics

O BeckoHeYHbIl yukn obpabomku cobbimuu

Must right process the input event flow

L OcHoeHbIe cocmasnsruwue —oeucmeusi

The main components are Actions

O Cywecmeyrowue modenu cemaHnmuku  Existing Semantic Models
O Modensb Kpunke Kripke Structure

0 KoHeuyHO-aemomMamHbie mooesiu Finite State Machine
Q0 Cemu lNMempu Petri Nets

0 Omcymcmeyem HopmasnbHoe 3aeepweHue  There are no Ends
0 Hem epeMeHHbIx o2paHuU4YeHuUl There are no Time Constraints
O Hem epemeHHoOU wkanbl u matimepoes There are no Time Scale (timers)

O AcuHXpOHHbBI Mo npupoode Asynchronous Nature

0 KoppexkmeH, ecnu Correct if

Q MpasunbHo o6pabambieaem exodsiujue cobbimus
Execute Right Actions as reaction on Events
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Real-Time Control Algorithm

U JomxeH peanu3zoeamsb nnaH (Yuknio2pamMma, pacrnucaHue)

Should implement required Schedule(s) (Cyclogramme)

O OcHoeHble KOMMOHeHMbI - delicmausi

The main components are Actions

U U3eecmHble cemaHmu4veckue modenu Existing Semantic Models

U BpeMeHHbIe asmoMambl Timed Automata
O BpemeHHbIe cemu lNempu Timed Petri Nets

Q lNMpucymcmeyrom Ha4ano u KoHey There are Begin and Ends
O Ecmb xecmkue’ epeMeHHbIe 02paHU4YeHUs There are ‘hard’ time Constraints

Q Mpucymcmeyrom maumepabl There are timers

0 CuHXpoOHHBI Mo npupode Synchronous Nature

O KoppekmeH, ecnu Correct if
U BsinonHssem rno 3adaHHOMY pacrucaHuro Heobxodumbie delicmeusi ¢

yyemom cknadbigaroujelcs cumyauuu

Executes right actions at right time
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e

ayuoHHass mabnuya an20puUMMO8

Paznosuonocmu anzopummoe | Hanuuue okonuanus Ocnoenvle Hanuuue maiimepos
cocmaensaiouiue (wikanvt apemenu)

BbluncnurtenbHble [MpeobpasoBaTenu AKTMBHas Het

JaHHbIX
(BBIYMCNEHMS)

Ynpasnswowme Het [encteus MaccuBHas
ACUHXPOHHbIE (kak npaBwo),

(pearvpytoLme cucTeMbl) | OECKOHENHbIA Lk
OXMOaHWs cobbITUN)

YA peanbHoro spemeHn, | Het [encteus lNaccunBHas

yrnpasnsaemble (kak NpaBwuo),
CoBbLITUSMU GEeCKOHEYHbIV LMK
OXnaaHus cobbITUNn)

YA PB peanbHoro Ha Hencteus AKTMBHas
BPEMEHN, (kak npaBuro)
ynpaBnsiemMble BpEMEHEM
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jon of the Algorithms

Kinds of the Algorithms Presence of the End(s) Basic components Nature Presence of time scale,
timer(s)

Computational Data Transformers

Reactive Systems = Actions Passive

Endless Cycle of
Events Waiting

Event-driven Real-Time Actions Passive

Control Algorithms Endless Cycle of

Events Waiting

Time-driven Real-Time Actions
Control Algorithms

SCM’2018 Cankrt-IleTepOypr, 23-25 Mast 2018
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eHne

KaK npmmep ynpasjaeHUA CZ10XKHbIM TEXHNYECKNUM KOMIMJIEKCOM

Cucrema ynpaBieHUS IBUKECHUEM
KomanHas paguonvaus
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OBaHUS
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Cucrema
aBTOHOMHOM
HaBUT AN
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- Bce oonXKHbl BCTYNaTb BOBpeMH
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TU4YeCKad moaeAo——r

Semantic model of time-driven real-time control algorithm

YA PB — { <'f;°’ tl, Z-l., ll = }, i=1...N,

f; - mpenTudukarop nevicteust  functional process ID,
begin time,

t. — BpeMs Ha4daja
duration of the functional process,

1

7. — IPpOAO/DKUTE/IBbHOCTD

1

[ - noruyeckuii BeKTOp, 00yC/IaBIUBAIOIINN JeiCTBIEe

logical vector associated with f,'guard conditions’
[=<a,.. o>, k=1...M, 803MONCHblEe 3HaUeHUA {1, FALSE,INDEPENDENT]
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npoueccamm basic temporal relations

Cosmanerme no Haga1y HenocpencreenHoe c1enosasmme

C.Z[E,![EIBEH]{E C VE333HHEM HHTEPEATA
CDB]IE,I[E]‘]]‘IE‘ 110 EOHITY

At

SCM’2018 Cankrt-IleTepOypr, 23-25 Mast 2018

12/18



OBble CBA3N mexXAay AeUCTBUAMn

(dyHKUMOHaNbHBIMK Npoueccamu)

Notation yense Signature
CH begin — begin (UA,, UA,) — UA
CK end — end (UA, UA,) — UA
s direct Following (UA,, UA,) - UA
H Overlapping (UA,, UA,, integer) — UA
34 delayed following (UA,, UA,, integer) — UA
@ absolute Time Binding (UA, integer) — UA
o Logical causing (condition, UA) — UA

SCM’2018 Cankrt-IleTepOypr, 23-25 Mast 2018
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PEDBIETPAA» NPOBEPKA BPEMEHH e coeT
" ‘fast’ relationship discovery tool

O6beKTHO-OpPHMEeHTHMPOBaHHbIM Noaxon K VA

YA T1 WMma ¢ t= 100 — 120 I= |a1=0a2=1
CcH j MNapameTp [ TI1I=T2 M1 TI1CHT2
YA T2 Wma |2 t= |50 — |70 I= [a1=1a2=1

70,150

| = OToSpasure I ﬁ Brmog I
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BO BepUPUKaL W

Advanced Control Logic verification tool
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ext version of complex visualizer & verifier
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