25 Despans 2012
06 Mapma 2012

NHCcepuHOHHOE MOJAEJIMPOBAHUE 2

Jlexmusa 4

I papuueckue Mmoaesun



UML languages

Object Management Group, object-oriented engineering

42007, Becna 4 uHCcepunoOHHOE MO/IETUPOBAHHE
Jlexnuu 09-10

=




ITU (International Communication Union)
languages

SDL, MSC, UCM
Behavioral languages

Convergence with UML

Use cases, sequencing diagrams,
State machines



SDL

process send bits 1(1)

>0] >1]

D [

>0 >1] >1]>0]
—> I I

[0 (1)

00 |

20 >1] |>1] >0]

[ 0 |

(000 ] 111

>0 >1] >1]>0]

D,

0000

>0 >1] >|1| >|0|

ES > o

‘

system bitstuff_transmission
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signal 0.1;

receive
_bits [011]..

process receive_bits
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count0 Natural:=0
countl Natural:=0
synonim n Natural=4
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_bits

system bitstuff_transmission ~1(1)
signal 0 1;

send bits receive_ B
[0,1]

Example simple system model Bit-stuffing one-way transmission.
This system consists of a send-bits transmitter and a receive-bits
receiver. The transmitter inserts (stuffs in) bits so that there are never n
bits the same. The receiver removes the inserted bits.

This technique is used in real systems to protect against stuck at zero or
one or (for example in Signalling System 7) to allow flags that consist
of n ones or zeros to be inserted without the risk that they are imitated
by signals.

3ananue: J[oka3aTh, 4TO Ha BBIXOJIE CHCTEMBI
OyJZIET TO K€ CaMO€, YTO 1 Ha BXOJIE



MHceprmoHHass MOAEIb

YpoBeHb 0J10K0B

Cpena: ceTb, CBA3bIBaIONIAs OJIOKH
YpoBeHBb NPOIEeCCoB byhepr3oBaHHBIMH KaHaJaMHU
Cpena: mamAaTh ATEeHTBI. IPOLECChl UM OJIOKHU
ATCHTBI [IpuemM cooOIIeHUM
YCi10Bus, NpUCBAUBAHUS [lepenada cooOmeHwi
[epenada cooOMICHHIA IlapajuiejibHOE NOTPYyKEeHHUE
[Tpuem cooOreHuii MHOro areHTOB

IlociieqoBareibHOE MOTPYKEHHE
OauH areHT




E—>E u——>u’
E[u]l—E'u’]
E—>E u——>u’
E[ul——E'u’]
BHyTpeHHue 1eiicTBUA NMPOLECCOB: YCIOBUS Y IPUCBAUBAHUSI
BHelHue 1elCTBUSA NMPOLECCOB: 0OMEH COOOIICHUSIMHU
BuyTrpenHue geiicTBus 0JJ0KOB: OOMEH 110 BHYTPEHHUM KaHajaM
BHemHue 1eiicTBUA 0JJOKOB. 0OMEH 110 BHEIIIHUM KaHaJlaM
(BXOOHBIM-BBIXOIHBIM)
[MapautebHAst KOMIIO3ULUS: YUCTbIA UHTEPIUBUHT
NmeHa areHTOB: IIEPENAKOTCA YEPE3 NECUCTBUSA

CocTosiHus cpelbl. CTPYKTYPhI JaHHBIX, COAEpKalle HH(POpMAaIIUIO O
CTPYKTYpPE CETH U BHYTPEHHEN MAMSITH

a — BHYTPEHHEE JICUCTBUE

a — BHEUTHEE JENCTBUE

m:a

u—2-su'=m:u 2 sm:u




| Phonem | [ Network | [ Phonen

MSC  — &

offhook m -
Opt, exc <dialtone m
par, Seq, |00p, dial(m,n) >
alt < >
_ ring n
ring m g
-




MSC areHThI-MHCTAHIIAU
i L

out X | In create
JencrBus e
Coodomennsi:  out Xx(1,)), in x(1,)) stop
JlokanbHbIe geiicTBus: action X(i) ‘ |
Uncrauuun:  inst(i), create(i,j), stop(i) ef 7 >
Ynpasaenue: cond z(i,J), ref z(i,J) ‘ ‘

Functions: (P;Q), (P||Q), ...




MSC guarpamma => MSC areHT

Inst(x).cond A(x,J).out(a,x,y).cond B(x,{x}).stop X | |

- inst(y).cond A(y,J). in(a,X,y).out(b,x,y). in(c,X,y).

cond C(y,K).stop y | |

> inst(z).cond A(z,J). in(b,y,z).out(c,z,y).

\4

cond C(z,K).stop z | |
inst(u).cond A(u,J).cond C(u,K).stop u

J={x,y,z,u}, K={y,z,u}

on-line BeIpakeHUS OMPEACIISIIOTCS C TTIOMOIIBIO
> (YHKITMOHATIBHBIX BEIPAKCHUN H

—

‘ HEICTCPMUHUPOBAHHOTO BBIOOpA
(ctatbst B Knbepueruke).

IIpaBMJIbLHBINA MOPSIIOK:

out =>in

CUHXpPOHHU3ALMA 10 YCIIOBUSAM

3a mopsAAKOM CJIeaUT cpeaa 10



Cnabag rmociienoBaTelIbHAsI KOMITO3UIIUSA
MSC-arenToB

s[P,Q] = (s[PDIQ] = s[P*Q]

P=p. ... pn Gy Il ... ]| Oy
Q=r .../l llagll...]lay
P*Q=np,[[...[| P I @iia) [ - I Q) T e Il T,

Piseeey Py -0 paziuynble UHCMAaHYUU

/
qi J qi 00UHAKOBbIE uUuHcmaHnyuu

2.P)*Q=2.(R*Q)
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Bi10’)X€HHBIE BBIPAXKEHUA
(on-line expressions)

F — dbyakuus nepeBoja B sA3bIK MPOIIECCOB

F(loop(m,n) E’, P1,P2 ,...) = loop(m,n,F(E’ P1,P2,...));

F(altEl alt E2 alt..., P1,P2 ,...)= F(E1,P1,P2,.)+ F(E2,P1P2,.)+..;
F(optE’, P1,P2,.)= F(E’P1,P2,.) +A;

F(par E1 par E2 par...,P1,P2,..) =F(E1,P1,P2,.) || F(E2,PLP2,.)]|]|...;
F(seq E1seq E2 seq...,P1,P2,..)=(F(EL1P1,P2,.); F(E2,P1,P2,.);...);
F(exc E, P1,P2,...) = (F(E, P1,P2,...);0) +A;

F(xi, P1,P2,..)=Pi;

loop(0,0,G) = A,

loop(0,inf,G) = (G*loop(0,inf,G)) + A,
loop(m,inf,G) = (G*loop(Mm-1,inf,G)),
loop(0,n,G) = (G*loop(0,n-1,G)) + A,
loop(m,n,G) = (G*loop(m-1,n-1,G)).
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MSC mamuHa

CocTosiHue cpeabl paspemiaeT Wi 3anpenaeT BbINOJHEHUe
JNEUCTBUI B COOTBETCTBUHM ¢ MX YACTUYHBIM MOPAAKOM U CHHXPOHU3AIMEH
onpeaeasieMon yCJIOBUAMU U CChIIIKAMM.

Paspemaroumias axiuruBHast
[HapamienbHas PyHKIUSA NOTPYKEHUS

e——>e[vl,u——u’
e[u]——e[v||u’]

,P(e,a)
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Cpena

CocTosiHME ;| UCTOPHS, TTOCIEIOBATEIIBHOCTD BIITOJHEHHBIX JCHCTBUA

a
out x(i,j),
in x(i,j)

action x(i)
Inst(i),
create(i,)),
stop(i)
cond z(i,J),
ref z(i,J)

P(e,a)
MHCTAHIUU | ¥ | OTKPHITHI U | HE 3a0JIOKUPOBaHA
WHCTAHIINH | ¥ | OTKPBITHI, OUt HaxoauTCs B
COCTOSIHUY OKUJAHHMS, | HEe 3a0JIOKHPOBaHA
MHCTAHIMUSA | OTKPBITA U HE 3a0JI0KHpOBaHa
MHCTAHIUA | He OTKPHITa
1 OTKpBITa U HE 3a0JIOKUPOBAHA, | HE OTKPHITA
1 OTKpBITA U HE 3a0JIOKHpPOBaHa
MHCTAHIIUSA | OTKPHITA U HE 3a0JI0KHpOBaHa
MHCTAHIMUSA | OTKPHITA U HE 3a0JI0KHpOBaHa
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IlorpyxeHme HOBOTO arcHra

e—>e'[vl,u—->u’

,P(e,a)

e[u]l ——ev||u’]

a=ref z(i, J), Bce uncrannuu u3 J He 3a0JIOKUPOBAHHEI
v=val(z)
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Jlpyrue BapuaHTbl COCTOSAHUA CPEIbI

*Cocmosanue cpeowl:

UCmMopust
Gdopmyna nuHeluHoU memMnopaibHOU 102UKU
COCMOsIHUEe asmomama

npocmou 00beKm
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MSC cpena mpocToii OOBEKT

Cocmosanue
<process:U, out:O, synchr:S, perform:P, allinst:F>

e T ¥

U : names - MSCs

O(X,i, j) = m < m codowimuii out X(1,)) e umerom coomeemcemeyrowjux iN-068
S(x,y,J) =1 < J, y=wait cond z, wait ref z, x — uus ccoLixu

P(z) =(J,Y) & ccbuika 7 npucoedurentas Kk J 8blnonHsemcs
BHYMPU CCHLIKU Y

F(X): 6ce akmusmbie uncmanyuu 6Hympu cColiKu X

laoxiong@iis.nsk.su 17



