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MeEXaHUKU 1 OMNTUKH

PaccmaTtpmBaroTCsi AOCTOMHCTBA MPUMEHEHUSA AMHAMUYECKMX A3bIKOB MPOrpaMMUpPOBaHnUS AAS peaam3alumnmn Ha-
CA€AOBaHNA aBTOMAaTHbIX KAGCCOoB. I'IpeA/\araeMb/ﬁ MOAXOA MAAKOCTPUPYETCA MPUMEPOM peaAnsaumm GyHKUMOHaAb-

HOCTM perucTpaLmnm noAb30BaTeEAEH Ha camTe.

KaroueBble cAroBa — 0O6bEKTHO-aBTOMAaTHOE nporpamMmmupoBaHne, HaCAeA0OBaHWE aBTOMAartHbIX KAaCCoB, AMHaMU-

HeCKne A3bIKM nporpaMmmnpoBaHUA.

BBenenue

C Ka'KIObIM TOJOM IMHAMHWUYECKUE S3BIKU IIPO-
rpaMMUPOBAHUS BCE IIIUPEe UCIOJIb3YIOTCA IJIS pas-
paboTku mporpaMMHOT0 obecmeuenusd. Tak, B 2008 .
OTHOIIIEHNEe NUHAMHUYECKUX S3BIKOB K SA3BIKAM CO
CTaTUUYECKON TuImaanueil cocraBuao oxosxo 40 %
[1]. JuramMuyecKkme A3BIKYU IPOIPAMMUPOBAHUSA 110~
3BOJISIOT PACIIUPATH IPOrpaMMy BO BpPeMs €e BBI-
TIOJTHEHUA 32 CUET CO3JaHUA HOBBIX METOIOB U KJIac-
COB, a TaKiKe HCIIOJb30BaHUA MaKpocoB [2]. SIBBIK
Ruby aBasteTca fuHaMUYECKUM U BXOIUT B JECATKY
caMbIX MOIYJSPHBIX S3BIKOB IIPOrPaMMUPOBAHUSA
2008 r. [1]. Ha Hem, B uacTHOCTH, pa3dpabaTbiBaeTcsA
(GpeiiMBOpK IJis co3maHmusa BeO-mpuokeHuit Ruby
on Rails [3], koTopsrit sBasitercss Open Source-po-
exToM. Ero ocobeHHOCTh — HaJimure THOKOT0 MeXa-
HU3Ma pacIiupeHus (QYHKIIMOHAJIBHOCTH C IIOMO-
ITBIO IJIATMHOB (KOMIIOHEHTOB, KOTOPBIE MOYKHO IO~
6aBuTh B mpuaokenne Ruby on Rails). Ogaum us ta-
Kux miaarusoB aeiserca Restful-authentication [4],
pacIIuPAIINI Be6-IpuIoKeHre QYHKIMOHAIBLHO-
CTHIO PErucTpPaIluU II0JIb30BaTeJIeil. ITOT IIJaruH
npumensierca B 96 % [b] mpunoskenuit Ruby on
Rails u peasmusoBaH ¢ MCIOJIb30BAHMEM KOHEUHBIX
aBTOMATOB.

PaccmaTpuBaeMblil IIJIaruH UCIOJIB3yeT 6ubIMO0-
Teky Acts as State Machine [6], koTopas: He m0o3BO-
JIAEeT COXPAHUTH NEePapXUI0 POJUTEIHCKOI0 aBTOMA-
Ta IPU HACJIENOBAHUY U HE UMeEeT BJIOKEHHBIX I'PYIII
COCTOAHNI. ITO IIPUBOAUT K AYOJIMPOBAHUIO KOJa,
3aTPYAHAET OTJIAAKY, a TaKiKe IejlaeT HEeBO3MOK-
HBIM 130MOPGHOE TIOCTPOEHNE MOJAEIN 0 KOAY IIPU
HeobxoxmmocTu. B paboTe [2] 6b1 TpeIOsKeH METO
HAaCJIeJOBAHUSA aBTOMAaTHBIX KJIACCOB, IJIs IIOIEePIK-
KM KOTOpBIX pasdpaborana 6ubsmorexa State Ma-
chine on Steroids. OHa mcmosb3yeT pacHInpPeHHYIO
IVHAMHYECKUMU CBOMCTBAMY OO0BEKTHO-OPUEHTHU-
POBaHHYIO TAPAAUTMY, CyTh KOTOPOI COCTOUT B TOM,
YTO aBTOMATHBIE KJIACCHI CO3LAI0TCA BO BpeMs pabo-
THI IporpaMmbl. Vcmob30BaHme 9TOT0 METOAa, II0
MHEHMIO aBTOPOB, IIO3BOJIUT YCTPAHUTH YKa3aHHBIE
BBIIIIE HENOCTATKM peaamsamuu miaarmaa Restful-
authentication.

ITenn HacTosAmieir paboThl — cpaBHEHHE YKal3aH-
HBIX TIOJXO/0B K HACJIEOBAHWIO aBTOMATHBIX KJac-
coB Ha npumepe maaruua Restful-authentication.

Hcnons3yemas rpadpmueckas HOTAIUA

B kauecTBe rpapuuecKoii MOJen HpeaaaraeTcs
HUCIIOJb30BaTh Auarpammy cocrosuuit UML 2 [7],
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SampleUser : BasicUser

suspended

unsuspend

'@ activation

ldeleted

|
delete |
b—

|
|
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|
: blocked deleted :
I
|

activate

actived
enter DA

B Puc. 1. PacwuperHnas ezpapuueckas HOMayus

pacIupeHHY0 rpaduuecKoil HOTaluell IJisd HacJje-
JOBAaHUS AaBTOMATHBIX KJIACCOB, IIPEIJIOMKEHHOMN
B pabore [8], Tak kak B UML 2 HeBo3MOkHO 0TOOpA-
3UTh HACJIEJOBAHIE aBTOMATOB.

B mpumepe MCHOJIB30BAHUSA PACIINPEHHON I'pa-
¢puueckoit HOTaruu (puc. 1) oroOpaskeH aBTOMAT-
HBIN KJjacc SampleUser, yHacaeqoBaHHBIA OT POAU-
TeJBCKOr0 aBTOMAaTHOTO KJacca BasicUser, KoTopsrit
COIEPIKUT B cebe CJIeAyIoIne N3MEeHEeH I s:

e mobaBJeHA HoBasa rpymma deleted, cocrosaiasa ns
aByx cocroanuii blocked, deleted. Cocrosimme blocked
SIBJISIETCSI HAUAJILHBIM;

e [IepeornpeesieHa rpyimmna activation — mauaabHBIM
cocTosgHUEM ABJAeTca captcha. [JobaByieH HOBBIN me-
pexop 13 3To# rpynIkl B HOBYIO rpynmy deleted;

e 10O6aBJIEHO HOBOE cocTosiHUE Suspended, KoTopoe
nMeeT IIepexo] Ha rpyImy activation.

Onucanue IPoO6JIEeMBI

Paccmorpum miarun Restful-authentication moz-
po6uee. ITycTsb, HaTpUMeED, AJId YCIIEIITHOI perucTpa-
IIUY II0Jb30BATE/]b OOJI’KEH BBIMIOJHUTH TPU [Oei-
CTBUSA:

1) 3aIOJTHUTE PEruCTPAIUOHHYIO (hOPMY Ha caliTe;

2) MOMYYUTH MTUCHMO C KOIOM aKTUBAI[UU;

3) IOATBEPAUTH PETUCTPAIINIO, BBEAs IIOJYyYeH-
HBI KO/ B CIIEIIAJILHOM paszeJie calTa.

B cayuae, eciiu MoJIb30BaTeNb HE 3aPErUCTPUPY-
eTCsl B TeUeHUe 3aJaHHOr0 BpeMEeHU UJIN HeCKOJIbKO
pas HeBepHO BBeET KO aKTUBaIluK, OH OyaeT 3a0.J10-
KUPOBAH U He CMOXKeT O0JIbIIIe 3aPerucTPUPOBATHCSA
Ha caure.

AnvuHuCTpaTOp MOMKET KaK pas0JoKupoBaTh
II0JIb30BATEJISI, TAK U YIAJIUTh €ro U3 CUCTEMBIL.

ABTomar perucTpaiuu 6a30BOTO II0JIb30BATEIIA
(BasicUser), mpencraBieHHBIN Ha pPUC. 2 C TOMOIIIBIO
paciimpeHHoOM rpauUecKoii HOTAIlUM, COCTOUT U3
rpynnsl activation u cocrosauit suspended u deleted.
Brnosxennasa rpynma activation BKJIrouaeT Tpu cocTos-

( BasicUser A
deleted
enter DD
delete
jmm e e e e -
| activation :
|
I ' !
I regi endin
| register[guard] eﬁter " g c activate :
|
| |
! :
| - -
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|
|
|
b N .
unsuspend
suspend
suspended
N J

B Puc. 2. Asmomam pezucmpayuu 0a308020 NOJNb308a-
meansa

HU: passive, active u pending, mocyegHee 13 KOTOPBIX
ABJIAETCSA HAYAJTHHBIM.
B sToM aBTOMATE OIIpeesIeHb] CAeLYIOINe Iepe-
XOJIBI:
delete — ymanuTh m0JIB30BATEISA U3 CUCTEMEI;
suspend — mepeBecTU MOJb30BATEJS B COCTOSIHUE
OKHUJaHUSA B CIyUae CJAeIyIOIUX COOBITHIA:
® IIOJIb30BATENIb HE AaKTUBUPOBAJ AaKKAYHT
B TeUeHNe CeMU AHel ¢ MOMeHTa perucTpallnm;
® [10JIb30BATEJIb BBEJI TPU pPas3a HEeBEPHBIN KO,
AKTUBAIlUN;

AdvancedUser : BasicUser

pending
enter MAC

e activate

@ unsuspend [guard]

B Puc. 3. Asmomam pezucmpayiu paculupernHozo nojb-
308amens
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register — mosib3oBaTENb BBEJ PETUCTPAIMOHHEBIE
IaHHBIE, OAHAKO ellle He ITOATBEPINJI PerucTpaIinio;

activate — mosib30BaTesIb BBEJI PETUCTPAIMOHHEIE
TaHHBIE U YCIIeITHO ITOATBEPAUI aKTUBAI[HIO;

unsuspend — agMWHHCTPATOP MOJKET IIPeJoCTa-
BUTH II0JIb30BATEJI0 BO3MOKHOCTD IIOBTOPHO 3aperu-
CTPUPOBATHCS.

Astomar AdvancedUser (puc. 3) yHacieqoBaH OT aB-
Tomara BasicUser u oGsramaer ciexyrorreit (yHKIIHIO-
HaJbHOCTHIO.

1. ITonb30oBaTenp IocJjie BBOAA KoAa aKTUBAI[UU
IIOJIKEH COBEPIINTD ABAa JOIMOJHUTEIbHBIX IeACTBUA:
KOppeKTHO pacmosHaThb Captcha (mia ymanenus He-
JKeJIaTeJIbHBIX aBTOMATUUYECKUX PEerucTpaIiuii) u 3a-
TIOJTHUTH JaHHBIE B IOJIb30BATEILCKOM Pasjiere.

I st 5TOrO CO3MaAMM BJIOKEHHYIO IPyIIny active.

2. YnaneHue mOJIBE30BaTENsI IIPOXOJUT B IBA 9TA-
Ia: Ha IIepPBOM II0JIb30BAaTe b OJIOKUPYETCs, OJHAKO
€ro COOOIIIeHN s OCTAIOTCS B CICTEME, a Ha BTOPOM U3
CHUCTEMBI yIajigeTcd He TOJBKO II0JIh30BaTesb, HO
U BCe ero JaHHbIe.

I s 5TOTO CO3MaUM HOBYIO BJIOYKEHHYIO I'PYIIITY
deleted.

Peanusauusa HacIeqOBaHUS C MCIIOJIb30BaHUEM
oumoamorexu Acts as State Machine

PaccmoTrpum Kiace 6a30Boro noJib3oBaTesis (Basic-
User) B maaruue Restful-authentication ¢ ncmonnso-
panmeMm OumOamoreku Acts as State Machine. Oua
IIPEOCTABJIAET YEeThIPEe METO A}

acts_as_state_machine :initial — ycramaBauBaer Ha-
YaJIbHOE COCTOSHIE aBTOMATa;

state — cosmaeT cocrossHme. B KauecTBe HeoOs3a-
TeJbHBIX apr'yMEHTOB IPUHUMAET JIAMO a-hyHKITUNT
[2] — meficTBUsA TPU BXOJle B COCTOSHME U IIPU BHIXO-
Ile 13 Hero;

event — mMeHOBaHHBIN IIEPEeX0I;

transitions — ompenessieT, 13 KAKOr0o U B KAKOe CO-
cTosAHME OyZeT OCYIIeCTBJIeH MMEHOBAHHBLIN IIepe-

( BasicUser h

deleted

delete

active
enter DA
unsuspend [guard]

unsuspend [guard]

activate

register [guard]

pending
enter MAC

passive

suspend

unsuspend

A J

B Puc. 4. Asmomam pezucmpayuu 0a308020 NOJNb308a-
means 6e3 6Jl0HCEeHHbLX 2PYNn

suspend

xoj. B KauecTBe He006A3aTeIHLHOTO aPIyMeHTa MeTOI
OpUHUMAET JAMOAA-PYHKIIUIO — yCJIOBUE, IIPU KO-
TOPOM OCYIIIECTBJISIETCS IIePeXO/I.

Jdrta OuOJIMOTEKAa He MOANEePKUBAET BJIOKEHHBIE
rpyunsl. [losTomy nasa msomop@HOro mmepexHoca Tpe-
oyeTca mogupuinpoBaTh aBTomar BasicUser, kak mo-
KasaHo Ha puc. 4.

Huxe mpuBenen Kox Ha s3biKe Ruby, KOTOpBIH
peanusyeT sTy MOJEJIb:
class BasicUser

acts_as_state_machine :initial=> :pending

state :passive

state :pending, :enter=> :make_activation_code
state :active, .enter=> do_activate

state :suspended

state :deleted, :enter=> :do_delete

event :registerdo
transitions :from=> :passive, :to=> :pending,
:guard => Proc.new {|ul
l(u.crypted_password.blank? && u.password.blank?) }
end

event :activate do
transitions :from=> :pending, :to=> :active
end

event :suspend do

transitions :from=>[:passive, :pending, :active],
:to=> :suspended

end

event :delete do

transitions :from =>[:passive, :pending, :active,
:suspended], :to=> :deleted

end

event :unsuspend do
transitions :from=> :suspended, :to=> :active,
:guard => Proc.new {|ul
lu.activated_at.blank? }
transitions :from=> :suspended, :to=> :pending,
:guard => Proc.new {|ul
lu.activation_code.blank? }
transitions :from=> :suspended, :to=> :passive
end
end
Cospmanum HOBBIH Kaacce AdvancedUser (puc. 5), Ko-
TOPBIH OymeT HacJaeqoBaH OT KJacca BasicUser. On ma-
cJenyeT BCIO BHYTPEHHIOIO CTPYKTYPY KJacca Basic-
User, cosmanHyio MeTomaMu OubOiamoreku Acts as
State Machine. Tak Kak sTa 6ubIMOTEKa HE IO Iep-
JKMBAeT BJIOJKEHHBIE T'PYIIILI, TO MEePapXUs POIU-
TeJbcKoro aBromarta BasicUser B Kiracce AdvancedUser
OymeT moTepsiHa.
Hwuxe mpuBemeH Ko, peasu3yIONIUA 5Ty MO-
JeJb:
class AdvancedUser < BasicUser
state :captcha
state :registered
state :blocked
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AdvancedUser

deleted
enter DD

remove

blocked

delete delete ~delete delete

suspend

J

B Puc. 5. Modeav asmomama 8 kaacce AdvancedUser no-
cJle nomepu uepapxuu pooumenbCKozo agmo-
mama

event :activate do

transitions :from=> :captcha, :to=> :actived
transitions :from=> :pending, :to=> :captcha
end

event register do
transitions :from=> :activated, :to=> :registered
end

event :unsuspend do
transitions :from=> :unsuspend, :to=> :captcha
end

event :suspend do

transitions :from=>[:passive, :pending, :active,
:suspended, :captcha, :registered], :to=> :suspended
end

event :delete do

transitions :from=>[:passive, :pending, :active,
:suspended, :captcha, :registered], :to=> :deleted
end
end

HenmocraTkaMu 9TOr0 pellieHus ABJIAI0TCA:

— moTepsA MepapXuu POAMTETBCKOTO aBTOMATa,
OpU 9TOM aBTOMATUYECKUH M3OMOP(HBIA IIepeHOC
KOJia B MOJeJTb HEBOBMOJKEH;

— OTCYTCTBUE BJIOKE€HHBIX TPYIIIl COCTOAHUIM,
YTO IPUBOAUT K YBEJIUUYEHUIO HEOOXOAUMOTO UHCIa
TIePexo/IoB.

Pea.nnsauuﬂ HacCJegO0BaHUI C UCITIOJIb30BaHHNEM
ounb6auorexu State Machine on Steroids

s yecTpaHeHUsT HEJOCTATKOB IIPEIBIAYIIETO pe-
IeHus aBTOpaMu paspaboraHa Gubiamorexka State
Machine on Steroids. OHa mcmoab3yeT AUHAMMIYE-
CKUe SI3BIKU MPOrpaMMUPOBAHUSA IJIS Peans3aiuiu
KJIacCOB aBToMaTa. DbBubjnoTerka IIpegoCTaBJISAET
1IeCTh METO[0B, M3 KOTOPHIX UEThIPE AHAJOTHUUHBI

mpenocTaBiigseMbIM OubamoTeKoit Acts as State Ma-
chine, a Taxxe:

automaton — meTon mpuHHMaeT B KaueCTBE apry-
MeHTa OJIOK, IJId KOoToporo ompepeseH DSL-cun-
takcuc (Domain Specific Language) aBromara [2];

group — co3gaHWe BJIOJKEHHOU TPYIOBI CO-
CTOSTHUM.

Peasnmsyem aBTOMAT, IIpEICTABJIEHHBIN HA pUC. 2:
class BasicUser

include StateMachineOnSteroids

automaton :user, :initial=> :activation do
state :deleted

group :activation, initial => :pending do
state :pending do

transition :activate, :to=> :actived
end

state :passive do
transition :register, :to=> :pending,
:guard => Proc.new {|ul
l(u.crypted_password.blank? && u.password.blank?) }
end

state :activated

transition :suspend, :to=> :suspended
transition :delete, :to=> :deleted
end

state :suspendeddo
event :unsuspend do
transition :to=> :active,
:guard => Proc.new {|ul
lu.activated_at.blank? }
transition :to=> :pending,
:guard => Proc.new {|ul
lu.activation_code.blank? }

transition :to=> :passive
end
end
end
end

B sTOoM Kozme KasK bl BEI3OB MeTOLa OMOInoTeKN
State Machine on Steroids cosmaer kiaacc. Baaroga-
PpA 3TOMY IIPU HACJIEJOBAHNY COXPAHIETCI CTPYKTY-
pa poguTesbckoro aBromara BasicUser.

Peanusyem maciemoBaHHBIN KJjacc AdvancedUser
(cm. puc. 3):
class AdvancedUser < BasicUser

automaton :userdo

group :deleted, initial=> :blocked do

state :blocked do
transition :remove, :to=> :deleted
end

state :user:activation::deleted
end

group :activation do
group :active, initial => :captcha do
state :captchado
transition :activate, :to=> :activated
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end

state :user:activated do

transition :register, :to=> registered
end

state :registered

end
end

transition :user::delete, :to=> :deleted
transition :user:activate, :to=> :actived
state :suspended do
event :user::unsuspend, :to=> :active
end

end

end

IIpu ucnosns3oBanuu 6ubaroreku State Machine
on Steroids ygaJiocs ycTpaHUTh YKas3aHHBIE HeIO-
craTku 6ubanorexu Acts as State Machine:

— [P HACJIeJOBAHUU COXPAHAETCA HepapXus
POAUTEIHCKOI0 aBTOMAaTa. TO II03BOJISIET OOPATUTh-
cd K paHee CO3TaHHBIM KJlaccaM, HaIIpUMep, K KJac-
cy AdvancedUser::Deleted, a Taxkske pemuTth 3amauy aB-
TOMATUYECKOT0 M30MOP(HOT0 IepeHoca Koga B MO-
[leJib;

— peasin30BaH METO/] IJIf CO3JAHMA IPYIII COCTO-
SHUM, UTO COKpAaIllaeT HeOOXOAMMOe UKCJIO IIepexo-
IIOB IIPY OIIMCAHNY aBTOMATA B MCIIOJIHIEMOM KOJIe.

Cpasuenne 6uboanorex Acts as State Machine
u State Machine on Steroids

BubGaunorerka State Machine on Steroids coxpams-
eT BCe [OCTOMHCTBA IUHAMUYECKUX M OOBLEKTHO-
OPHEHTHPOBAHHBIX CBOMCTB a3bIKa Ruby, Takme Kak:

® BO3MOKHOCTH CO3aHUA KOJla B TEPMUHAX IIPe/I-
MeTHOI o0jsacTu. B pesysibTaTe sKCIepPThI MOT'YT II0-
HUMAaTh, IPOBEPSTh M MOAU(MPUIMPOBATH HAINCAH-
HBII KO}

e obecrieueHre BO3MOKHOCTH Pa3pabOTKU caMo-
JTOKYMEHTHPOBAHHOTO KOJa;

® [IOBBIIIEHNE KAaUeCTBa, HAJEeKHOCTH U COIIPOBO-
JKJIa€MOCTHY IIPOrPaMM;

® coXpaHeHUe nepapXuu aBTOMAaTOB IIPU HACJIE0-
BAHUU.

Eme omHuM mocTOMHCTBOM Oubiamoreku State
Machine on Steroids siBisteTcsi BOBMOMKHOCTh H30-
Mop(dHOro mepeHoca rpaduUecKoil HOTAIlUU B KOZ.
IIpu sTOM, B YACTHOCTH, yAa€TCI UCKJIIOUUTD Iy0JI1-
pOBaHMeE KOZLa, KOTOPOE BOBHUKAET IIPYU UCIOJIb30Ba~

Huu oubanoreku Acts as State Machine npu peasu-
3aI[MM IPYIINOBLIX II€PEX0L0B.

B rabinite moxasaHo HEOOXOAMMOE YKCJIO IIepe-
XOIOB M COCTOSHUI [IJsI peajusalyuy aBToOMAara,
IIPEeJCTaBJICHHOrO HA PUC. 3, C UCIIOJL30BAHIEM YKa-
3aHHBIX BbIIIe Oubanorex. OTMeTnM, 4TO OMOIMOTE-
ka State Machine on Steroids 3a cueT MCKIOUEHMS
M30BITOYHOCTH YIIPOIIaeT KO,

3aKJaroueHne

B macTosameit paboTe ObIIN PACCMOTPEHBI BE OM-
o6nmorexu. VX cpaBHeHMe BBITIOJHEHO Ha IIpUMepe
Mogu(puKkanum (PYHKIIMOHAJBHOCTU PErucTpanuu
moJab3oBaresieii B aruie Restful-authentication.

BubsinoTeKku II03BOJIAIOT IIEPEHOCUTH rpaduue-
CKYIO HOTAIWIO B IporpaMMHEBIH Kof. 1Ipu sTom pas-
paboranunasa 6ubauorexka State Machine on Steroids
coXpaHAeT MepapXxuio POAUTEIHCKOTO aBTOMAaTAa IIPU
HacJIeOBaHUHU U 00eceunBaeT N30MOP(HYIO pean-
3aITMI0 BJIOYKEHHBIX I'PYIITT COCTOSHMM.

Kpome Tor0, TpU MCIIONIHL30BAHUU €€ BO3MOXKEH
DPEBEPCUHIKEHUPUHT — aBTOMaTUUYECKUI m30Mopd-
HBII IIEPEHOC KoJla B rpa()TuecKyio MO Ib.
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