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ABTOMaTHOeE

nporpammupoBaHue (2)

Cucrema yrnpaBsJieHNA — CNCTeMa BITOXKEHHbIX
dBTOMATOB.

ObOBbeKT yrnpaBneHus — nMPOn3BObHbIN PU3NYECKNN
OObLEKT (KnanaH) nnu marematnyeckasa oyHKums
(BblOep>XKa BpeMeHNn).

OCHOBHbIE MOHATUA: COCTOSAHUSA, Nepexoabl,
coObITUA, BXOOHbIE NMEePEMEHHbIE U BbIXOAHbIE
BO30EeNCTBUSA, aBTOMaTbl, TMOpuaHbie aBToMaTbl.

CocTtogaHusa: ynpaenawowume B CY u
BbluncnurtenoHble B OY.
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[Tpumep. YnpaBneHue

An3enb-reHepaTtopom (1)
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[Tpumep. YnpaBneHue

An3enb-reHepaTopom (2)

1:v9=0
L A (2 Knovexy roron } 3. Bunoangercs nvex
v8=2 > - 3
2 20 v2
AS Al A3 A9 Ad A3 A2
2290 ( vi=10 2290 O 2200 2
3 v2=4
=
2:y7=2

vi2=0}

6. Dxerpesnndl cron

l:vd20
A
Ad
229 3
liyvd 20
‘ 5. Ocranon \
vi=o0 viaz(

AL A3

2
2290 3

B.O. KnebaH, A.A. lWanbiTo

MpuMeHeHe aBTOMaTHOro NPOrpaMMUPOBaHUS BO BCTpaMBaeMblX CUCTEMaX




[Tpumep. YnpaBneHue

Avn3enb-reHepaTopom (3)
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ABTOMaTHOeE

nporpaMmmmpoBaHue

3noynoTtpeodoneHne 3noynoTtpeodoneHne
JIOrNKOW CeMaHTUKOM
C» O O
TblOpUHroBo ABTOMaTHOE TpaanumoHHoe
nporpamMmmupoBaHue nporpaMmmpoBaHme nporpamMmmupoBaHue

NAPAOAUITMA ABTOMATHOIo nPOrrPAMMMPOBAHUA COCTOUT B
NMPEOCTABNIEHUN CYLWHOCTEW CO CNOXHbIM MOBEAEHWUEM B
BUOE ABTOMATU3UNPOBAHHbLIX OBBEKTOB YINPABJIEHUA
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[lpenmyLLecTBa

Obnapgaet HanbonbLien 3QOPEKTUBHOCTLIO ASIA CUCTEM
CO CNOXHbIM NoOBeAEeHUEM

dopmarnbHOE U NOHATHOE OnMcaHue NoBedeHuns
[1lpoBepka popmaribHbIX CBOUCTB AMarpamm

ABTOMaTM4YecKasi reHepaLns Koga no gmarpaMmmam
nepexoaos

B0O3MOXXHOCTb TECTNPOBaAHNA B TEPMUNHAX aBTOMATOB

Bo3aMoOXHOCTbL Bepupukaumm nporpamm MeToaoMm
Model Checking

npOGKTHaFI AOKYMEHTaLlnd
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Peanu3auma aBToMaTHbIX

nporpamMmm

o BHe 3aBMCMMOCTU OT NCMOSIb3YEMOrO A3blKa
NporpaMMnUpoOBaHNS peann3aunsa aBToOMaTHbIX MporpamMm
OCYLLECTBIMNAETCS No rpadam nepexogoB popmarnbHO U
N30MOPMPHO — TEKCT NpPOorpamMmmbl « BHELLIHE MOXOX» Ha
rpad nepexonos.

o [lepexopn oT rpadpa nepexonoB K TEKCTY NMporpaMmmel
MOXET OCYLLECTBNATLCS KaK BPY4YHYIO, Tak U
aBTOMAaTU4YECKM C MOMOLLbIHO COOTBETCTBYIOLLINX
NHCTPYMEHTAarbHbIX CPEACTB.

e Hanpumep, onga cosgaHma nporpaMmm Ha sisblke Java B
Crielry MTMO co3gaHo MHCTPYMeEHTarbHOE CpeacTBO
UniMod.
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MHCcTpyMeHTanbHOe cpeacTBo

UniMod (1)

CeMb aBTOMATOB
Bpy4yHyto ABTOMaTUYyecKas reHepaumd Bpy4Hyto

5 <eventprovider> X3 statemachine» X statemachine» X3 statemachine» [E] <controlledobiect>
p1 :...s.manager: 2nag: g AFP: ...onfigManager AL : ...nimod.runtime. config.DistinguishConfigManager AG1: ...mod.runtime.config.SharedStateConfigManager of s.un fiyingplate. co.Flying
"e1" {Game started}
31" {One of plates in the group landed} st ol int {Time passed from the beginning of the g.
: String = "e101" {Next tick happened} {Normal spe
{Turn righ
@ 23: void {Turn left}
@ x21: boolean {Plate is the leader in the group}
@ x22: boolean {Plate must join the group}
| 23 sstatemachine» @ x31: int {Leader's Y-coordinate}
AG2: ....mod.runtime.config. SharedStateConfigManager © x32: int {Plate’s Y-coordinate}
462 o1 @ x33: int {Leader's X-coordina
1t {Plate’s X-coordinate}
oolean {Relative positions of plate's ir
boolean {plate must overtake leader in group}
10: void {Fly horizontaly}
o o1 ] @ z11: void {Full speed}
{Increase fuel consumption
&3 sstatemachine» {Decrease fuel consumption
Al : ...imod.runtime.config ® oid {Set speed for dodging (4706l ysepT...
Ty <eventprovider> © 2101: vaid {Explore environment around us}
fiyingplate.ep.Radar A1 o1
{Left wall is near}
" {Right wall is near}
{Other flying plate is on the left}
" {Other flying plate is on the right}
" {Other fiying plate is in front of us}
7" {Other flying plate is behind us} 9 <statemachine»
“e10" {No wall is near} A3 : ...nimod.runtime. config.DistinguishConfigManager
A3 ol
[
%@ﬁh&mamme»
AR : ...nimod.runtime. config. DistinguishC fe
AR o1
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MHCcTpyMeHTanbHOe cpeacTBo

UniMod (2)

OaunH n3 asTomaTtoB — AL

[OTOB K NOneTy . ; @ MoneT B 0AHHOYKY i)
lol.x22

include /A1, A3, AC
- - 7

4

e3l

(7 MepBbI B Nape &

.—- e3l
*[ol.x22&%&01.x21]

-

include jaG1, AC

. J
(i BTopoH B nape &
*ol.x22&&l01.x21] !
|include jaG2, AC
N . A
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Bepudumnkauma aBToMaTHbIX

nporpamMmm

e [lpn ncnonbsosaHun metoga Model Checking npu
Bepudmnkaumm nporpamm npeanaraetca no
nporpamMmme CTpouTb ee modensb. [locTpoeHue
ajeKkBaTHOW Modenn aBToOMaTUYECKN NPaKTUYECKU
HEBO3MOXHO.

e [lpn ncnonb3oBaHUM aBTOMATHOIO
nporpaMmMnpoBaHnNs NepBnUYHOU ABNSAETCA MOAENb
noBegeHns, No KOTOPOU CTPOUTCA Nporpamma.
[ToaTOMYy ypOBeHb npoLecca Bepudmnkaymm
aBTOMAaTHbIX NMporpamMm yBerindmMBaeTcA.

A.A. WanbiTo 12
ABTOMaTHOE nNporpamMmmupoBaHmne




[eHepauua aBTOMaTOB U

reHeTn4yeckoe nNporpaMmMupoBaHue

e OcHOBHas CIOXXHOCTb B aBTOMaTHOM NPOrpaMMmMpOBaHUN —
NOCTPOEHNE aBTOMATOB

e B GonblUnHCTBE cnyyaeB aBTOMaThl MPOEKTUPYIOTCS
BPYYHYIO

e OpHako 3BpUCTUYECKOE MOCTPOEHNE aBTOMATOB 4acTo
3aTPYOHEHO UMM HEBO3MOXHO

o PewleHne — aBTOMaTn4ecKoe NOCTPOEHNE KOHEYHbIX
dBTOMATOB C NOMOLLbIO reHeTn4eCcKoro nporpaMmmMmmnpoBaHnNA

e 3TO NO3BONUT NOBbLICUTHL YPOBEHb aBTOMaTU3ALUM
NMOCTPOEHNS NporpamMmM paccMaTpuBaemMoro kKnacca

e Martepunanel — Ha caute http://is.ifmo.ru (pasgen
«['eHeTn4yeckne anropuTMbI»)
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[MpumMmep. becnUNOTHLIN

BepTonert (1)

CoaepXuTt KOHTpornnep Ha base
aapa ARMY7 ¢ yactoton 60MI 4.

VHTerpmpoBaHHYylO0 cuctemy
paguocBA3n paguycom eUCTBUS
1.5km (ckopocTb 115200 k6uT/c)

TpexoceBon akcenepomeTp.
TpexoceBow rMpocKon.

MarHnTHbIK KOMNac

YenunuTernbHo-
npeobpasoBaTeribHbIE YCTPOUCTBA
yrnpasneHnsa asuratensamu.
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BXOA A0

X1 — 3anyck paspewen;

X2 - Ycnewwoe sbiBeluneanue,;

X3 ~ Taimep uctek oo Bxona B Oxnaanve;
X4 — Potop pacxpyven;

X5 — Takr ynpasneHus;

X6 — Pexuam ynpaenenus «PyqHON,

X7 ~ WcTek Taimep;

X8 ~ Haxomyce Ha 3emne;

X9 — Crnvwkom manas wacrora paborel CAY,;

BbIXO A0

Z1 ~ Unnumanuaaums;

Z4 ~ BoiBelumBanne:;

Z5 - Coobumte 06 owmbke;

Z6 — OUNLTPaUMA AaHHLIX;

Z7 — Chpoc ranmepa;

Z9 ~ OcraHos;

Z10 - Bomoa ynpasnenns B kadan LWAM;
Z11 — PackpyTka potopa;

Z12 — CHpOC KypCoBEpTHKAN,

Z14 — CHuweHne qactoTh paborsl CAY;
Z15 ~ lMNoswiwenue yacToTsl pabots CAY:

BXOA A1
X0 — Bxonauma cumeon;
X1 = [nuHa npuHATOrO nakera,

BbiXoa A1

Z0 - 3anuck cumeona & Bydep, yeenmienne X1;
Z1 - Nemacxmporanue x0 = x0 xor ',

22 — VcnomnHexue komanas!,

BXOO A2

X1 - [losepwe k pansHomepy 1;
X2 — [losepue k fansHomepy 2;
X3 ~ Josepue k gantHomepy 3,
X4 ~ [losepue Kk gansHoMepy 4;

BbIXOA A2

Z1 - WNamepenne panssomep 1;
Z2 — Namepenne aansHomep 2,
Z3 ~ Namepenne pansHomep 3;
Z4 - Namepenne pansHomep 4;

x4< x1 x4<x2 x4<x3

x3<x1 x3<x2 x3<x4
z3

0. MNpussiTve pelweHns

x2<x1 x2<x3 x2<x4
z2
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BepTonerT (3)

Kuctan B 0. Iaaurna A A Hinnosos W1
http://www.youtube.com/watch?v=-LuVLH4cV0oU
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Cnacunbo 3a BHumaHue!

Cnacmbo 3a BHumaHume!

http://is.ifmo.ru
http://blog.savethebest.ru
http://www.savethebest.ru
kleban@savethebest.ru




