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CTpYKTYpa AOKNaaa

BBeaeHue

CTaTnyeckne npoBepKu
DDD-ppenmBopK

[NopaepxKa LINQ

Mopaenb COCTOAHUM
Bepudunkauma moaenm coctToaHnm



CTpYKTYpa AOKNaaa

* BBeaeHune



YenoBeyeckmnm pakTop

YES! IT'S A HUMAN!!!




ObLwenpuHATbIE METOA0N0MNN

* PyyHoOe TecTupoBaHue
* ABTOMaTMyeckoe TectupoBaHune, TDD
* Code Review



CpenctBa pa3paboTku




CTpYKTYpa AOKNaaa

* CTaTn4yecKne NpoBepKH



CTOMMOCTb UCnpaBaeHnsa ownboK

MoMeHT BblAB/eHUA OLLNOKNU:

> 10 HANUcaHnsa Koaa

» CTaTnyeckme npoBepku

> Unit-TecThbl

» Code Review

> MHTerpaumMoHHbIe TecCThbl

> Py4Hble TecCThl

> Owmnbka npu akcnayatauum

LleHa



CTOMMOCTb UCnpaBaeHnsa ownboK

Bpemsa BblABNEHUA OLLUMNOKMN:

> 10 HANUcaHnsa Koaa

» CTatnyeckme npoBepKy
> Unit-TecThbl

» Code Review

> MHTerpaynoHHbIEe TeCThbl
> Py4Hble TecCThl

> Owmnbka npu akcnayatauum

LileHa




ACNeKTbl CTaTUYECKMNX NPOBEePOK

* JlnarHOCTUKa
* CKOpoCTb

* [lonHoTA




[TONIHOTa CTaTUYECKMUX NPOBEPOK

C++: 1f (a = 2)

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



CTpYKTYpa AOKNaaa

* DDD-dppenmBopK



TepmunHonoruA

* ORM - object relational mapper:

— OTobparkeHme:
* Knacc - T1abnuua
* ObbeKkT - 3anuchb
* CBOWCTBO = KOJIOHKA

— 3anpochbl
— [1pouecc komnmnaumum



BA/IMAALMA MOLENU BO BPEMA
KOMMNUAAUUK



S e CL S Ay AR SRR

il ~|[Fstate

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

ce Samples

/ <summary> CywHOCTb - HaknagHaa. </summary>

tity(Abstract = true)]

ibleStorage(TableName = "t _bill", EntityTypeColumnName = "type")]
ylic abstract class Bill : Entity

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

[Column("id _bill")]

public abstract long Id { get; }

/// <summary> CocTOfAHME HaknagHoOW. </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 AOKNaaa

* [lopaepxKa LINQ



[NonHoTa nogaepku LINQ HanpAmyto BAMAET Ha CHUXKeHUe BANAHUA
yenoseyveckoro ¢pakTopa B paspabotke MO

MNOAAEPMKA LINQ



3anpocbl K AOMEHHOU MOAENU

* Ha Aasbike ORM:
SimpleQuery<Post> g =

new SimpleQuery<Post> (
@hfrom Post p
where p.Blog.Author = ?",
author) ;
return g.Execute();

 LINQ:

from Post p 1n Session.Posts
where p.Blog.Author == author
select p;



[lpenmywectBa LINQ

* CraTn4yeckaa tTmnusauua
* IntelliSense

* [lonHaA UHTerpaumna B A3biK
NpoOrpaMmmmnpPoOBaHUA



MaKkcnmanbHaa TMnNmM3auma B Ling

TpebyeTcs:

Fmployee leader = Session.Employee.First();

var g = from Department d in Session.Department
where d.Leader == leader
select dj;

Ho B Entity Framework:

He yaanocb co34aTb KOHCTAaHTY C TUMOM " Tun
3aMbIKaHMA'". B 3TOM KOHTEKCTe noaaepXuBatoTcs
TONbKO TUMNbI-NPUMUTUBLI ("Hanpumep Int32, String

n Guid").



CBOWCTBa, UCMOAb3yeMble B 3anpocax

public class Employee
{

public bool IsManager

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

var g = from Employee e 1n Session.Employee
where e.IsManager
select e;

g.ToList (),

B Entity Framework:

YKa3aHHbIM yneH Tnuna "IsManager" He noaaeprKMBaeTCcA B BblparKeHUAX
LINQ to Entities. lNogaep*mnBatoTCA TONbKO MHULMANN3ATOPLI, YS1EHDI
CYLLLHOCTM N CBOMCTBA HaBUraLuum CyLLHOCTMW.



PeweHne

public class Employee
{

[Attr]
[Implemented]
public abstract bool IsManager {get; }

// 32To peanusaumda mjg aTpudyTa IsManager.
static Expression<Func<Employee,

{
}

bool>> IsManagerImpl

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

var g = from Employee e 1n Session.Employee

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



CBOWCTBaA, UCMONb3yeMble B 3anpocax

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

from Employee e 1n Session
select Subordinates.Count() > 0



ROPPEKTHOCTb

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

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

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

get {return e => e.Attr2; }

}

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

get {return e => e.Attrl; }

}



[lpumep aHannsa  peanmnsauunmn

static Expression<Func<MyEntity, MyEntity>>
AttrlImpl

{

get {return e =>|e.Attr2; }» O6HapyxeHa uuKanyeckas
} 3aBMCUMOCTb

static Expression<Func<MyEntity, MyEntity>>
Attr2Impl

{

get {return e =>|e.Attrl] }

}



CTpYKTYpa AOKNaaa

* Moaenb COCTOAHUM



CocTtoAaHuA

/// <summary> CocTOosHMe aBTOMOOMIL. </summary>
[Flags]

[State]

public enum AutoState

{

/// <summary> MamuHa CTOUT M HE =3aBeIeHa.
</summary>

Stopped = 1,

/// <summary> MamuHa B3aBemdeHa UM He eIeT.
</summary>

Winded = 2,

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



MmnepaTuBHbIE NPOBEPKU

[Method]
public virtual void WindUp ()

{
1f (State != AutoState.Stopped)

throw new InvalidEntityStateException(...);

}

[Method]
public virtual bool TryRun ()

{
1f (State != AutoState.Winded)

throw new InvalidEntityStateException(...);



[leknapaTuBHble orpaHN4YeHunA

[Method]
[StateRestriction (AutoState.Stopped) ]

public virtual void WindUp ()
{...}

[Method]
[StateRestriction (AutoState.Winded) ]

public virtual bool TryRun ()
{...}



[leknapaTuBHble orpaHN4YeHunA

[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 AOKNaaa

* Bepndpumnkauma moaenm coCTosHUM



CTpyKTypa Kpunke




CTpyKTypa Kpunke




CTL, OPMY/1bl COCTOAHMM

CTL - Computation tree logic.

dopmysbl COCTOAHUN:

— A f- All: f ponXKeH BbINONHATLCA HA BCEX NYTAX U3
NAHHOIO COCTOAHMUSA,

— E f - Exists: cywecTtByeT x0T Obl OAMH NMYTb U3
NAHHOro COCTOAHMA, HA KOTOpOoMm BbinonHseTca f.

B stom onpeaenennn f — dopmyna nytu.



CTL, popmynbl NyTU

dopmynbl NyTK:
— X p - Next: p BbINONHAETCA Ha caeayrouem
COCTOAHUU NYTH;

— G p - Globally: p BbinonHAeTcA Ha Bcex
nocneayoLmnx COCTOAHMAX NYTHU;

— F p - Finally p BbinonHseTcs Ha ogHOM M3
nocneayoLwmx COCTOAHNN NyTH;

— p U g - Until: p BbiInonHAETCcA, NOKa Ha KAKOM-TO U3
COCTOAAHUW NYTU HE BbINOJHUTCA ¢ , NPUYem d
AonKeH 0b6sa3aTeNbHO Koraa-HmMbyab BbINOAHUTCA
B byayuiem.

— p — dopmyna COCTOAHUA NN NpPeanKaT



CTL

finally p globally p next p P until g




Auto.cs

%Samples.huto j Iﬁ'id

Husing CustIS.UniNet;

L

using CustIS.UniMet.Markup;

E namespace Samples

{

S/ <summary> CVWHOCTE aBTOMOBMAE € COCTOAHMAMM. </summary>

[VerifyCTL("E G E X(!Stopped)", AutoState.Stopped)] // MowHo TpoHyTbCA

[VerifyCTL("A G (! Winded & ! Driving => A X | Driving)")] // MawvHa He MOXEeT exaTb, ©CNWM He 3IaBeAcHa
[Entity]

[TableStorage(TableName = "SomeTable")]
public abstract class Auto : Entity
{
S <summary> WoeHTupukaTop. </summary:
[attr(KevPart = true)]
[Column{"id column™)]
public abstract long Id { get; }

Jff <summary> COCTOAHME MaWMHEL. </summary>
[Attr]
[Column({"state column™)]
public abstract AutoState State
{
get;
protected set;
¥

S <summary> 3aBeCTH MaWMHY . </summary:>

[Method]

[StateRestriction(AutoState.Stopped)]

[StateTransition(AutoState.Stopped, AutoState.Stopped | AutoState.Winded)]
public wvirtual wvoid WindUp()

{

¥

JfY <summary> 3arnyuuTe aBTOMOBMAL. </summary>
[Method]
[StateRestriction(AutoState.Winded)]




Claim (TpedoBaHne)
Status: Mone, Submitted, Recieved

Submit(), Recieve()

0.1
.1
InsuredRequest (zanpoc) ’ 0.1 Invoice (CYeT)
Decision3tatus: Mone, Submitted, Hejected —Status: Mone, New, Recieved, Payed
Create(), Receive(), Pay(]
.1
0.1

Payment (nnatex)
Status: Mone, New, Submitted, Hecieved

Create(), Submit(), Recieve()




- Payment.cs InsuredRequest.cs| Auto.cs

OfﬁSamples.InsuredRequest ﬂ Iﬁ'Ga"age

Enamespace Samples

{

S/ CueT He moxeT BuTe ONAEYEH, ECNAW NPMHATO peleHMe OTKa3aTb.
[VerifyCTL("!E F (Rejected & Invoice.Payed)")]

77 2SUmMmary s CIDaRoBon Sanpoc .. 7 SUmMmary =
[Entityv]

[TableStorage("decision™)}]

public abstract class InsuredReguest : Entity
{

A7 <summary> MaeHTudukaTop. </summary>
[Attr(KeyPart = true)]

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

S0 <summary> CTaTyc peweHWA caydada. </ summary>
[Attr(InitialValue = DecisionStatus.Mone}]

[Column{"status™)]

Fublic abstract DecisionStatus Status { get; protected set; }
f/7 <summary> Fapax. </summary>

[Attr]

[Column{"garage")]

public abstract Garage Garage { get; set; }

S <summary> CTpaxoBOW cny4al, K KOTOpoMy MPMHaANEXWT Haw 3anpoc.

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

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

Jf0 <summary> MnaTex no sanpocy. </summary>
[BackReference("Request")}]
public abstract Payment Payment { get; }

</ summary >



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

<:%3Samp-les.Pa‘;.»'ment LI I “ payAdvanced()

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

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

[StateTransition(PaymentStatus._MNew, PaymentStatus.Submitted)]
= public wirtual woid Submit()}

{

Status = PaymentStatus.Submitted;
B H

S0 <summary> Mony4uTe naaTtemxso <,/ summary >

[Method(AutoSave = true)]
[StateRestriction(PaymentStatus.Submitted) ]
[StateTransition{PaymentStatus.Submitted, PaymentStatus.Recieved)]

= public wirtual woid Recievel()

{

Status = PaymentStatus.Recieved;

B L

[Method]

[StateTransition(PaymentStatus .New, PaymentStatus.Submitted)]
= public wvirtual wvoid PavAdvanced()

{

S/ Peanuzauma cynep-niaTexa

B ¥

-}
<| | []
&) 0 Errors| | I\ 1 Warning| (i) 0 Messages

Description File Line Column | Project

# 1 |CymHocTb "CyiHocTb Samples.InsuredRequest (InsuredReguest).” He InsuredRequest|11
yaoeneTeopaeT orpaHuvdeHmio "CTL Verification: formula = 'E F (Rejected

& Invoice.Payed)".



CNUCoK nutepatypbsl

KO.I. Kapnos. Model Checking. Bepudunkauma napannenbHbix n
pacnpeaeneHHbIX NPOrpaMMHbIX CUCTEM.
http://www-verimag.imag.fr/~sifakis/TuringAwardPaper-Apr14.pdf Turing
award. Model Checking: Algorithmic Verification and Debugging.

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

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