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« KayecTBoO
e Kakme cnocobbl 4O0CTUYb KayecTBa

« KayecTBO KOa B acrnekTte
NPOEKTUPOBaAHUA

* [MpnHumnel OOI/00/1
* MeTpuku Koga
* NDepend
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3a4yemM KayecTBO?
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“JKenes3Hbln TpeyronbHuK”

KenesHbIn TPpeyronbHWK, Unu TPeyronbHUK MeHekKMeHTa. Ero cmbicn B TOM,
YTO OrpaHUYEHNA Ha OOBLEM paboT, CPOKU N BIOMKET AOIMKHbI ObITh
pPa3yMHbIMU U HY>XHO UMW yNpaBnAaTb (banaHcupoBaThb)

Obbem pabot
(donun, yHKUMOHar, Ka4ecTBo

a.)

[eHbrm Bpems
(GrookerT, (rpadomk,
pecypchbl) CPOKW)
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- “XXenes3Hbin TpeyrornbHuK”

Obbem paboT
(donun, dyHKUMOHAar, Ka4ecTBO

a.)
KavecTB
O
[eHbrm Bpewms
(BGrooxKerT, (rpadoumk,
pecypchl) CPOKN)

KauyecTtBeHHoe 10 nony4yaetca B pesynsrarte
banaHca mexay oobemom paboT, cpokamn
BrogKeToM

ttp://www.intuit.ru/department/se/msd/4/3.html




K4yeMy 3T TpeyronbHUKn?

QUALITY CONTROL




LleHHOCTM KayeCcTBEHHOIo Koaa

PacLumpsieMocTb,
rMOKOCTb (extensibility,

agility)

TecTupyemocTb [lpocToTa
(testability) (simplicity)
HntabenbHoCTb, ConpoBoXaaeMocCTb
MOHATHOCTb (maintainability)

(readability, clarity)




Kakue ectb cnocoobl?

e OpraHusauMnOHHbIe
— XP (eXtreme Programming)
— Code review
— Project management, methodology,
— Utilities: StyleCop, FxCop, Code Analysis
— Requirements...

e TexHUYecKue
— KOHUT-TeCThI
— TDD, Defensive programming style
— OOP/OO0D, principles

e OGy4yeHue




Kakue ectb cnocoobl?

* BHeluHMe — NporpaMMMCTCKNE NPaKTUKM

— [lapHoe nporpammmpoBaHue
— CTtaTtnyeckmm aHanma koga

— Code review,

— Unit-tests, TDD/BDD

e BHyTpeHHue - npaBuniibHOE NPOEKTUPOBAHUE U
pedaKkTopuHr Koga Kak cnocob rnpespaLleHnst ninoxoro
Koaa B bonee xopoLuunm

— OOP/0OOQD, principles,
— Programming style




Code Review

CODE REVIEWS

An essential step to ensure code quality.
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CTaTnyeckum aHanma Kkoga

 StyleCop, FxCop, Code Analysis, Ndepend

 Llenb aBTOMaTM3npPOBATHL review Koda u
obpaTnTb BHMMAHUE Ha
pacnpoCTpaHHEHbIE OLLINDOKM N CKOSb3KNe

y4aCTKMN. &
g

g
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* B uopeane BHeOpwuTh CTar.
aHanun3a B Cl (build process) c
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‘OpraHnsauuoHH

MeTogonorun n ynpaBneHue

* YnpaBneHne NpoeKkToM HanpsiMyto BIIMSAET Ha
pe3ynbTaTtbl U YOOBNETBOPEHHOCTb OT PaboThl

— XaoTun4yeckoe yrnpaBneHue = HU3Koe Ka4ecTBO
(e.g. Cowboy coding)

WORKING



/ Extreme programming

* lNapHoe nporpammupoBaHne EWTREME
* BceCcTOpOHHUU code review '
 KOHUT-TecCTbl Ha Becb ko (TDL
* YAGNI, HE NULLIEM TOrO, YTO HE HYXXHO
* IameH4unBbIE TPeOOBaHUA

« YacTass KOMMYHMKaLUS C 3aKa3YNKOM K R
KOMaHae

/-

OpraHn3aunOHHbIE



/ O6yyeHue

* HnKkakme yTUnuTbl cTaTt. aHanusa He
3aMeHdAT noaeun

 [lo3BonsgeT nucaTb Ka4ecTBEeHHbIe KoA
* [loBbILLAET KOMMYHMKaL K &
* YnydwiaeT kKomaHay 3
* [lapHOe nporpammmnpoBaHue—

cnocobcTByeT A
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O0Gy4eHuH NMpodeccnoHanb KayecTBeHH
e HasA KoMaHaa bIN KoL



4/ KOHuT-TECT bl, TDD

e KOHUT-TECTbl — NO3BONAIOT
KOHTPOSIMpOBaTb COOTBETCTBUE KOa
3alyMaHHOMY NOBEOEHMIO.

 TDD — noaxon K HannmcaHuw Koga HaunHas
C TECTOB.

«TecTbl Brepen»




4/ PedakTopuHr

GORDON FREEMAN
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3aLnTHOE NporpamMmmMmmpoBaHmne

Defensive programming

 /lcnonb3oBaHue
accepToB (asserts)

* l/lcnonb3oBaHue
KOHTPAaKTOB Koga
(code contracts)

\

AccepTbl UV KOHTPAaKTbI
KaK MUHW FOHUT-TECTbI
ECITN YTO TO MAOET HE TaK




/ TexHUYeCcKuin 4onr

K ero nossBneHuto npuBoanT bbicTpas U
be3nymHas pa3paboTtka

Korga Mbl MOHMMaeM, YTO MOXXEM HanucaTb
ON3aH NydLle, HO B CUMY NPUYMH He
[leflaeM 3Toro — Mbl OTKJ1agblBaem AOJTr.

BeinnayneBaTtb npnaeTtca pedakTopuHIom



LileHHOCTW, NPUHUMNbI U
naTTepPH:LI

LleHHOCT

7
ClpnHUMNBI

[TaTTepH:bl




~ MpuHumnel OOI/004

* [lpHuMnbI SOLID | 00 Printiples
o MPUHUMMBI GRASP | st

Favor w"‘?os'\*a" over inh
Program o mkerkaces st
e KISS = Keep it simple | ===
Chyive for oosef t’:‘s\‘:{;craﬂ
* DRY = Don’t repeat | weerts® ™"
hould be ofen
yourself Gl e o35
: o Do vk
* YAGNI = You ain’t Degerd e o
d depend "
gonna need it oyl b e T

Dont eall vs, well eall you

ason
ghould have only on¢ %

A dlass

http://msug.vn.ua/Posts/Details/4221 thange:




MeTpuku koga

« OTO KONMYECTBEHHbIE NMOKa3aTenu,
KOTOpPbI€ MOXXHO U3MEPUTb N KOTOPbIE
MOTYT AaTb NpeAcTaBleHne O Ka4ecTBe
kooa

OXXHO NMOMEpPSTh:

» Lines of code

» Number of classes

» Inheritance depth

» Maintainability index
» Cyclomatic index




NDepend. Dependency graph
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NDepend. Dependency graph
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 ForEach

" CreateSearchLog |
G ) —
Step =i Workflow

-
' ShapeBase
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oo,
' FinalStep
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Swhcr ActorBase

-
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| ActionBase

-

| IfAction

Action |

("ShapeFactory | ~ [ TimerAction |

ityBase
+<>c_ DisplayClasss

'@% Context-Sensitive Help
The edge pointed indicates that the class Step is mutually dependent with the class
Workflow.

On this graph, the thicknesses of edges are proportional to the strength of coupling in
terms of number of members involved (sce the option Edge Thickness).

How to obtain a ...
Dependency Graph
Callers - Callees Graph
Class Inheritance Graph
Coupling Graph
Path from A to B Graph
Dependency Cyde Graph




Ndepend. Dependency matrix

“ Weight on Cells: Direct: # members
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Ndepend. Metrics view
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CQL Query Explorer

| Create Group | | Delete Group | () | create Query | | Delete Query |

@ %r 4 Code Quality (77 gueries) Active #tems  CQL™ Query/Constraint
l & Design (19 gueries) 3
v /
! 5-[7]@ [Code Diff| (48 queries) 4|11 Potentially unused types
- {¥] @ [CodeCoverage | (38 quenes) 436 Potentially unused methods
""" -] 13 @|o Potentially unused fields

Code Quallty from Nowl (3 gueries)

Encapsulation (76 guenes)

Purity - Immutability - Side-Effects (8 gueries)

Naming Conventions (77 gueries)

.NET Framework Usage (30 gueries)

Statistics (12 gueries)

Samples of Custom rules (77 gueries)

Rules extracted from Source Code (7 guery) @

<« | 1 | »




CQL Query Edlt 11i_hem§ s

Potentially unused types
NDepend. CQL S

Dead Code

>

// <Name>Potentially unused types</Name>
WARN IF Count > @ IN SELECT TYPES WHERE F
TypeCa == @ AND // Ca=@ -> No Afferent Coupling ->

e SQL NOOOOHbIV CUHTAKC et s ek e

// Type Afferent Coupling metric definition

[ ) 3anpOCb| K 6a3e KOD'a // http://www.ndepend.com/Metrics.aspx#TypeCa
1IsPublic AND // Public and Protected types

(code base), 4TODBLI NONYy- e i S

// applications of your assemblies.

L-IMTb MeTpMKM !NameIs "Program™ // Generally, types named Program

// contain a Main() entry-point

// method and this condition aveoid
// to consider such type as

// unused code. -

m

4\ Query compilation succeeded but warning condition fulfiled
= > | :
&2 = | Groupby: -3

SELECT TOP 10 METHODS \ 4 (@ 2| &) ExporttoHTML ~
ORDER BY NbLinesOfCode DESC |- e 3

11 types matched |3

- 4% ActionsOrderConverter
3% ActionsOrderEditor

SELECT METHODS P
WHERE NbLinesOfCode > 10 - o B
0l oL Query Edit 11items

SELECT FIELDS WHERE HasAttribute
"System.ThreadStaticAttribute”

o o oo

>[4
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metrics

e
Field

MeTpuku

8 Lines of Code (LOC) *

= Lines of Comments 23

3 Percentage Comment 2

3 Number of IL Instructions 4
q

PP PP Method

D PNamesp
BERBRET

Number of Assemblies

Number of Namespaces >
Number of Types

Number of Fields

Number of Methods

Number of Parameters

Number of Variables

Afferent Coupling (Ca)

Efferent Coupling (Ce)
Instability (1)

Relational Cohesion (H)
Abstractness (A)

Distance from main sequence (D)
Level

Rank

Cyclomatic Complexity (CC)

IL Cyclomatic Complexity (ILCC)
Lack of Cohesion of Methods (LCOM)
Instance Size

Association Between Classes (ABC)
Number of Children (NOC)

Depth of Inheritance Tree (DIT)
Response for a Type (RFT)

PFERREEREBEEApplication
BERER BERRAssembl

jeuoneja




Coupling

* Efferent coupling (Ce): BHyTpEeHHASA
CBA3AHHOCTb, YMCIO TUMOB BHYTPW
cOopKK, KOTOPbIE 3aBUCAT OT TUMOB U3 BHE
cOOpKU

* Afferent coupling (Ca): BHELLHASA
CBSAA3aHHOCTb, YMCIIO TUMOB BHE COOPKU
KOTOPble 3aBUCSIT OT TUIMOB B BHYTPU
cOOpKK




Instability (I)

Instability (I): oTHOLLEHNE BHYTPEHHEN
cBA3aHHOCTU(Ce) K 0OLLEN CBA3AHHOCTM,
MHOWKATOP YCTOUYNUBOCTU K USBMEHEHUSM.
| = Ce / (Ce + Ca)

|=0 — MOSTHOCTbIO CTabunbHas cOopkKa,
CI10OXXHasa anst Mmognukaumn.

I=1 — HecTabunbHaga cbopka, BHyTpu criabas
CBSAA3aHHOCTb



Abstractness (A)

* Abstractness (A): abCTPaKTHOCTb,
OTHOLLUEHME Yncna BHYTPEHHNX
abCTPaKTHbLIX TUMOB K YNCNY BHYTPEHHMX
TUNOB.

A=0 — MONHOCTbIO «KOHKPETHAasI» cOopKa
A=1 — NONHOCTbIO abcTpakTHasi coopka



Relational Cohesion (H)

Relational Cohesion (H): oTHOCUTENbHAasA CUENNMEHHOCTb,
cpegHee Yncno BHYTPEHHMX OTHOLLIEHUN Ha TU:

H=(R+1)/N,
rae R = YACNO OTHOLUEHUIN BHYTPU COOPKY,
N = 4nCrio TMNOB COOPKK

Knaccbl BHYyTpU COOPKM A0SKHbI CUITbHO COOTHOCUTCS
AOPYr C OPYrom, 1 CLENNEeHHOCTb A0IMKHA ObITb BbICOKOWN.

C Opyront CTOPOHbI, CNULLKOM DornbLune 3Ha4YeHne MoryT
O3Ha4aTb U3MNULLHIOK CBA3aHHOCTb. XOpoLUune 3Ha4YEeHUS
cuenneHHoCcTn 1.5<H<4.0



Coupling, Cohesion, Abstractness and
Instability metrics on example

|

package A |
Fa i
>
i
a=2 N=8 ‘
Ca=5 R=12

1=2/7=0.29 A =3/8 =0.375
H=13/8 = 1.625

Ce = BHYTpeHHASA cBA3aHHOCTb, Ca — BHeLWWHSAS, | — CTabunbHOCTD,
N — 4mncno TmnoB cbopkn, A —abcTpakTHOCTb, H — oTHOCUTENbLHAas
CLIENMeHHOCTb




Lack of cohesion (LCOM)

[TpnHUKMN SRP yTBEpPXOAET, YTO
Knacc OOMmKeH UMeTb He bonee | A

4yeM OOHY NMPUYUHY ONs rj>"

nameHeHmsa. Takom knacc n>,

cuensfieHHbIN (cohesive). -
r>‘

-

..‘

Bbicokoe 3HadyeHne o3Ha4yaeT
Ny10XO cuenneHunm Knacec.

F

=

Tunebl, y KoTOpbIX LCOM > 0.8 e
MOTYT ObITb NPOBNEMHBIMU. TEM  onecis vin e
He MeHee, O4eHb CITOXHO getter and setter.
n3bexaTb Taknx He-cLenneHHbIX

TUTMOB

LCOM =0

Five classes, each
with one field and a
getter and setter.



Cyclomatic Complexity (CC)

Yucno cnegyowmx BolpaXkeHnum B METOAE:

if, while, for, foreach, case, default, continue, goto, &&,
[ |, catch, ? : (ternary operator), ?? (nonnull operator)

TN BblpaXXEeHUA HE YHUUTbIBAKOTCA:

else, do, switch, try, using, throw, finally, return, object
creation, method call, field access

CC > 15 cnoXxHo noHnmaTtb, CC > 30 O4YeHb CITOXHble U
OOIMKHbI ObITb pa3buTbl HA boriee Merkne MeToabl
(KpoMe creHepupoBaHHOIo Koaa)



Distance from main sequence:
zone of pain and zone of uselessness

Main sequence B TepMunHax NDepend,
A+l=1,

[TpegcTaBnseT onTumarnbHbI banaHc mMexay
abCTPaKTHOCTbI U CTabUNBbHOCTLIO

D — 3TO HOpMarnn3npoBaHHOE pacCToAHNE OT main sequence,

O S D S 1 E \\ &
2 \ Assemblies that are "Q/ %
< N\ \ abstract and " C
< A otent;fc;)limtilslgsrse 0..'.,‘ <
C6opkm c D > 0.7 - npobnemaTtnyHbl 4 N - B
@ N
Ho, B peanbHOW XXN3HW, CIOXHO g \ .
N
I/I36€)KaTb TaKMX C60pOK o Assemblies that are \\
concrete and stable \
[lpocTOo HEODXOOAMMO yOepPXnBatb g e potentialy hardto N
g ~ 9 maintain. \
S ; \

YUNCJ10 TaKnNX C60pOK MUHUMaJ1bHbIN

Stable D=07 Instable



CCbIJTKU U NCTOYHUKN

Msug
http://msug.vn.ua/Posts/Details/4199 - NDepend
http://msug.vn.ua/Posts/Details/4221 - GRASP

NDepend

http://www.ndepend.com/
http://www.ndepend.com/GettingStarted.aspx

MeTpukm NDepend

http://www.hanselman.com/blog/content/binary/NDepe
nd%20metrics%20placemats%201.1.pdf

http://ndepend.com/Metrics.aspx

O kauecTBe
http://merle-amber.blogspot.com/
http://blog.byndyu.ru
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