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CTpyKTypa goknaaa

 BBeoeHune

» CTaTn4yeckme npoBEpPKU

* DDD-(ppenMBOPK

* [lopoep>kka LINQ

 Moaenb cOCTOSAHUU

* Bepudukauma mogenun CoOCTOAHNN



CTpyKTypa goknaaa

 BBeoeHune



HenoBe4vecknn pakTop

YES! ITS A HUMAN!!!



ObLwenpuHATLIE METOOONOMN

* Py4yHoe TecTupoBaHue
 ABTOMaTU4eCcKoe TecTupoBaHue, TDD
* Code Review



CpefacrtBa pa3paboTku




CTpyKTypa goknaaa

» CTaTn4yeckme npoBEpPKU



CTOMMOCTb UCMPaBIEHUS

OLLNOOK
MoMeHT BbigBNeHus OLLIl/I6Kl/I:

1 JJo HanNMcaHusa Koaa

1 CTaTnyeckme npoBepKu

1 Unit-TecTbl

1 Code Review

0 MHTerpaymMoHHbIe TeCTbl

7 Py4YHble TecCThl

1 Owmnbka npu akcnayataumm

LileHa



CTOMMOCTb UCMPaBIEHUS

OLLNOOK
Bpems BbIABNEHNS OLLINOKN:

1 JJo HanNMcaHusa Koaa

1 CTaTnyeckKkme NpoBeEpPKU
1 Unit-TecTbl

1 Code Review

0 MHTerpaymMoHHbIe TeCTbl
7 Py4YHble TecCThl

1 Owmnbka npu akcnayataumm

LileHa




ACNEKTbl CTaTUYECKNX NPOBEPOK

* [lnarHocTuKa
* CKOpOCTb
* [lonHoTAa




[lonHOTa cTaTn4yecknx NpoBePOK

C++: if (a = 2)

1f (ptr == null) VS 1f (ptr)
KOppeKTHOCTb JIAKOHNUYHOCTb



CTpyKTypa goknaaa

* DDD-(ppenMBOPK



TepmunHonorus

* ORM — object relational mapper:

— OTOobpaxeHue:
 Knacc — Ttabnuua
« OBbeKT — 3anucb
« CBOMCTBO — KOJTOHKa

— 3anpochl
— [Npouecc komnunaumm



BAINIMWOALUUA MOAEJIN BO
BPEMA KOMINMUITALIUMA



- B GE | e P S By A® IE EE

ill ~| [Fstate

“ustIS.UniNet;
“ustIS.UniNet.Markup;
“ustIS.UniNet.Metadata;

ace Samples

/ <summary> CywHOCTb - HakfnagHada. </summary>

tity(Abstract = true)]

bleStorage(TableName = "t_bill", EntityTypeColumnName = "type")]
)lic abstract class Bill : Entity

/// <summary> WaeHTudukaTtop. </summary>
[Attr]

[Column("id_bill")]

public abstract long Id { get; }

/// <summary> CoCcTOAHME HAKAAAHOW. </summary>
[Attr(RequireKind = AttrRequireKind.Mandatory, InitialValue = BillState.New)]
public abstract BillState State { get; set; }

/// <summary> Hauano obpaboTku. </summary>
[StateRestriction(BillState.New)]
[StateTransition(BillState.New, BillState.InWork)]
public virtual void StartWork()
{

State = BillState.InWork;

}




CTpyKTypa goknaaa

* [lopoep>kka LINQ



[TonHOTa nogaepkkn LINQ HanpsiMyto BIUSIET HA CHUXKEHUE BITUAHUSA
4yenoBevecKkoro paktopa B paspabotke 10

NMOOAOEPXKA LINQ



3anpockbl K JOMEHHOW MOAENU

* Ha a3bike ORM:
SimpleQuery<Post> g =
new SimpleQuery<Post> (
@hfrom Post p
where p.Blog.Author = 2",
author) ;
return g.Execute();

* LINQ:
from Post p 1n Session.Posts

where p.Blog.Author == author
select p;



[IpenmyLlecTBa LINQ

e CTaTnyeckaga tmnmsauns
* IntelliSense

 [TonHasa nHTerpaums B A3blIK
nporpaMmmMnpoBaHmns



MakcumanbHaga Tunm3aums B

Ling
TpebyeTca:
Fmployee leader = Session.Employee.First();
var g = from Department d in

Session.Department
where d.Leader ==

Ho B Enfity Franiéwork:

leader

He yoanocb co3gaTb KOHCTaHTY ¢ TUnom "Tun
3aMblkaHua". B 3TOM KOHTEKCTe
nogaepXmBaroTcs TONbKO TUMbI-NPUMUTUBSI
("Hanpumep Int32, String 1 Guid").



CBoOWCTBA, UCMONb3yEMbIE B
public class Emgig;glF)()(:Ea)(

{

public bool IsManager
{

get { return Subordinates.Count() > 0;
}
}
}
var g = from Employee e in Session.Employee
where e.IsManager
select e;
B Entity Fraiewbrk:

YKasaHHbIN YnieH Tuna "IsManager" He nogaepXMBaeTcH B
BbipakeHuax LINQ to Entities. [loggepxmBaroTca TONMbKO

MHULNANM3aTopbl, YNeHbl CYyLLHOCTU M CBONCTBA HaBurawmm
CYLLLHOCTMW.



PelueHne

public class Employee
{

[Attr]
[Implemented]

public abstract bool IsManager {get; }

// 9OTo peanmuszauua njad arTpudyTa IsManager.
static Expression<Func<Employee,

{
}

bool>> IsManagerImpl

get { return e => Subordinates.Count() > 0; }

}

var g = from Employee e in Session.Employee

where e.IsManager
select e;
g.ToList ()



CBOUCTBA, UCMOSIb3yEMbIE B
3anpocax

from Employee e 1n Session
select e.IsMané§§E>

v

from Employee e 1n Session
select Subordinates.Count () > O




KOpPPEKTHOCTb

[Attr]
[ Implemented]
public abstract MyEntity Attrl {get; }

[Attr]
[ Implemented]
public abstract MyEntity Attr2 {get; }

static Expression<Func<MyEntity, MyEntity>> AttrlImpl
{
get {return e => eg.Attr2; }

}

static Expression<Func<MyEntity, MyEntity>> Attr2Impl
{

get {return e => e.Attrl; }

}



[lpumep aHanunsa peanusaunu

static Expression<Func<MyEntity, MyEntity>>
AttrlImpl

{

get {return e =>|e.Attr2;| } ’ O6Hap)’3>|;§:iml-l\l41/lol<cl:erHECKaﬂ

}

static Expression<Func<MyEntity, MyEntity>>
Attr2Impl

{

get {return e =>Ié.Aftriq }

}



CTpyKTypa goknaaa

 Moaenb cOCTOSAHUN



CocTtoaHuns

/// <summary> CoCTOdHME aBTOMOOMIIS. </summary>
[Flags]

[State]

public enum AutoState

{

/// <summary> MamyHa CTOMUT M He =3aBeleHa.
</summary>

Stopped = 1,

/// <summary> MalmuHa 3aBemeHa UM He eIeT.
</summary>

Winded = 2,

/// <summary> MammHa enmeT. </summary>
Driving = 4,



ViIMnepaTuBHbIE NPOBEPKA

[Method]
public virtual void WindUp ()

{
1f (State != AutoState.Stopped)

throw new InvalidEntityStateException(...);

}

[Method]
public virtual bool TryRun ()

{
1if (State != AutoState.Winded)

throw new InvalidEntityStatelException(...);



[leknapaTtuBHble OrpaHN4YeHNS

[Method]
[StateRestriction (AutoState.Stopped) ]

public virtual void WindUp ()
{...}

[Method]
[StateRestriction (AutoState.Winded) ]

public virtual bool TryRun ()
{...}



[leknapaTtuBHble OrpaHN4YeHNS

[Method]
[StateRestriction (AutoState.Stopped) ]
[StateTransition (AutoState.Stopped,

AutoState.Stopped | AutoState.Winded) ]
public virtual void WindUp ()

{...}

[Method]
[StateRestriction (AutoState.Winded) ]
[StateTransition (AutoState.Winded,

AutoState.Driving | AutoState.Stopped) ]
public virtual bool TryRun ()

{...}



CTpyKTypa goknaaa

* Bepudukauma mogenun CoOCTOAHNN



CTpykTypa Kpunke




CTpykTypa Kpunke




CTL, POPMYIbl COCTOSHUIA

CTL - Computation tree logic.

dopmMynbl COCTOAHUN:

— A f - All: f JOMKeH BbINONMHATLCA Ha BCEX NYTAX
M3 0JAaHHOIo COCTOAHUS;

— E f - Exists: cywiecTBYeT XOTH 6bl OAMH NYTb U3
OAaHHOIo COCTOAHUSA, HA KOTOPOM
BbiNosiHAeTc4 f.

B aTom onpepenexun f — dopmyna nyTw.



CTL, dpopMynbl NYyTH

dopmynbl NyTHK:
— X p - Next: p BbINOJSIHAETCA Ha cnegyrLuiem
COCTOSIHUW MY TU;

— G p - Globally: p BbINONHAETCA Ha BCcex
nocnenyroLwmx COCTOAHUAX NYTH;

— F p - Finally p BbiInonHAeTCcAa Ha 0 AHOM K3
nocneaywmnx COCTOAHUN NYTK;

— p U q - Until: p BbINOMHAETCH, NMOKa Ha KAKOM-TO
N3 COCTOSAHUU MYTU HE BbIMOSTHUTCA ¢ , NPUYEM
q 4OSMKeH obasaTenbHO Korga-HMbyab
BbIMOSTHUTCS B OyayLLEM.

— p — bopmMyna CoCTOAHMSA N NpeankaT



CTL

finally p globally p next p P until g




; Auto.cs]

%3Samples.Auto ﬂ Iﬁ Id

Husing CustIS.UniNet;
Lusing CustIS.UniNet.Markup;

Elnamespace Samples
{

/// <summary> CywHOCTb aBTOMOBMAbL C cOCTOoAHMAMM. </summary>
[VerifyCTL("E G E X(!Stopped)", AutoState.Stopped)] // MoxHO TpoHyTbCA

[VerifyCTL("A G (! Winded & ! Driving => A X ! Driving)")] // MawuHa He MOXeT exaTb, €C/u He 3aBefeHa
[Entityvl

[TableStorage(TableName = "SomeTable")]
=] public abstract class Auto : Entity

{

/// <summary> WaenTudukatop. </summary>
[Attr(KeyPart = true)]
[Column("id_column")]

public abstract long Id { get; }

/// <summary> COCTOAHME MaWMHbI. </summary>
[Attr]
[Column("state_column™)]
=) public abstract AutoState State
{
get;
protected set;

- ¥

/// <summary> 3aBecTu MawuHy. </summary>

[Method]

[StateRestriction(AutoState.Stopped)]

[StateTransition(AutoState.Stopped, AutoState.Stopped | AutoState.Winded)]
=) public virtual void WindUp()

{

- }

/// <summary> 3araywuTb aBToMObunb. </summary>
[Method]
[StateRestriction(AutoState.Winded)]




Claim (tpeboBaHne)
Status: None, Submitted, Recieved
Submit(), Recieve()
0.1

v1

InsuredRequest (3anpoc) Invoice (c4er)

DecisionStatus: None, Submitted, Rejected [ Status: None, New, Recieved, Payed

Create(), Receive(), Pay()

T4

0.1

Payment (nnarex)
Status: None, New, Submitted, Recieved
Create(), Submit(), Recieve()




- Payment.cs InsuredRequest.cs| Auto.cs |

“¥Samples.InsuredRequest ﬂ IgGarage

Elnamespace Samples

{

// CuyeT He mMoxeT ObiTb ONAaYeH, €CAu MPUHATO pEeWeHue OTKa3aTb.
[VerifyCTL("!E F (Rejected & Invoice.Payed)")]

777/ 5uUnmanry> CIpDaxoBon salpoc.  </sunmarys
[Entity]
[TableStorage("decision")]
public abstract class InsuredRequest : Entity

{

/// <summary> UaeHTuPukaTop. </summary>
[Attr(KeyPart = true)]

[Column("Id")] [struct System.Boolean
public abstract |Represents a Boolean value.

/// <summary> CTaTyc peweHua caydaa. </summary>
[Attr(InitialValue = DecisionStatus.None)]

[Column("status™")]

rublic abstract DecisionStatus Status { get; protected set; }
/// <summary> Fapax. </summary>

[Attr]

[Column("garage")]

public abstract Garage Garage { get; set; }

/// <summary> CTpaxoBOW cay4ai, K KOTOpPOMY MNPUHaAANEXUT Haw 3anpoc.

[Attr]
[Column("insurance™)]
public abstract Insurance Insurance { get; set; }

/// <summary> TpeboBanue no 3anpocy. </summary>
[BackReference("Request™)]
public abstract Claim Claim { get; }

/// <summary> lnatex no 3anpocy. </summary>
[BackReference("Request")]
public abstract Payment Payment { get; }

</summary>



Payment.cs| InsuredRequest.cs | Auto.cs |

“ZSamples.Payment 3 I “ payAdvanced()

[Method(AutoSave = true)]
[StateRestriction(PaymentStatus.New)]

[StateRestriction(DecisionStatus.Submitted, Chain = "Request")]

[StateTransition(PaymentStatus.New, PaymentStatus.Submitted)]
= public virtual void Submit()

{

Status = PaymentStatus.Submitted;
B ¥

/// <summary> MonyuuTb naaTtexw </summary>

[Method (AutoSave = true)]
[StateRestriction(PaymentStatus.Submitted)]
[StateTransition(PaymentStatus.Submitted, PaymentStatus.Recieved)]
= public virtual void Recieve()

{

Status = PaymentStatus.Recieved;

§ ¥

[Method]

! [StateTransition(PaymentStatus.New, PaymentStatus.Submitted)]
= public virtual void PayAdvanced()

I {
B ¥

// Peanusauma cynep-nnartexa

«| | b2
|° 0 Errorsl |_ﬁ 1 Warningl (i) 0 Messages

Description File Line Column | Project

11 |CywHocTb "CywHoctb Samples.InsuredRequest (InsuredRequest).” He InsuredRequest|11
yaoeBneTsopsieT orpaHunuyeHumio "CTL Verification: formula = !'E F (Rejected

& Invoice.Payed)".



Cnuncok nutepartypsl

FO.I'. KapnoB. Model Checking. Bepudmkauusa napannesnbHbIX U
pacnpeaeneHHbIX NPorpaMmMHbIX CUCTEM.
http://www-verimag.imag.fr/~sifakis/TuringAwardPaper-Apr14.pdf Turing
award. Model Checking: Algorithmic Verification and Debugging.

http://www.http://www.introducingling.com/files/folders/5/download.as
px_http://www.introducingling.com/files/folders/5/download.aspx LINQ
introduction.

http://www.rsdn.ru/article/design/Code Contracts.xml
[MpoeKkTpoBaHMe NO KOHTPAKTY.




