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MeTpukn ncxogHoOro Koga 3To YMCeHHble NoKa3aTtenu Bbluncaaemble Ha
OCHOBE AdHHbIX nNoany4vyaembliX Npu nposeaeHNN aHasimsa Koaa.

Buabl meTpuUK:

Cratuctuueckue MEeTPUKun:

Konunuecrso (ypoBeHb npunoxeHun): Packages, Namespaces, Types, Global Types, Classes,
Global Classes, Interfaces, Global Interfaces, Structures, Global Structures, Methods,
Properties, Fields, Global Fields, Lines Of Code, Comments

Comments Density, Level, Percent Public Data, Depth Of Inheritance Tree, Response For a Class
Konunuecrso (yposeHb meTtogoB): Parameters, Overloads, Functions

O6bEeKTHO-OPUEHTUPOBAHHDIE:

Coupling, Afferent Coupling, Efferent Coupling, Instability, Relational Cohesion, Distance from
the Main Sequence, Abstractness, Association Between Classes, Cohesion of LCOM , Cohesion
of LCOM HS, Modularity, OOP Level For Types, OOP Level For Methods, OOP Level For Fields
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Conference In Russia

dHa/inde Koaa € UCnosibaosaHnem MeTpuk

® [TOHMMaHMe 3HAaYEHNA METPUK NCXOAHOTO KOAa C TOYKU 3pEeHUA UX
3HaYeHMA ANA UCXOAHOTro Koaa

e [IlpmeHeHME BbIYUCNEHHbIX 3HAYEHUN METPUK

e OUEeHKa Ka4yecTBa MCXOAHOro Koga npu HaJIMumMm 3Ha4YEHNIN METPUK
e OUeHKa NPaBU/IbHOCTU HAaMPaBAEHMA, NO KOTOPOMY MAeT pa3paboTKa
MCXOAHOro KoAaa

e KaK MEeTPUKM CBA3AHbI C TAKUMWM CBOMCTBAMM UCXOAQHOTO KOAa, KaK
Ha4eXHOCTb, NOBTOPHOE UCNO/Ib30BaHMNE, PACLIMPAEMOCTb N T.4.7

e [lonyyeHne pekomeHAaUUN MO YAYYLWIEHUIO KOAQ HA OCHOBE METPUK
MCXO4HOrO KoAa

e KaKue CyLecTBYHOT 3aBUCMMOCTN MeXAY METPUKAMM U KaK
MoandULMNPOBaTb UCXOAHbIN KOA, YTOObl AOCTUYb HAUTYYLLINX
NoKa3saTenemn C TOYKN 3pEHMA BCEN TPYNNbl METPUK?

www.infostroy-software.com
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~ CEE-SECR
dTanbl aHaNM3a Koga  GopMUPOBaAHUE Software Engincering

Conference In Russia
peKomeHZauumu No ero yNyylleHUIo

e PopmmnpoBaHMe CUCTEMbI METPUK MCXOAHOrO KOAa

e OnpepeneHne noaxonos GOPMUPOBAHNA PEKOMEHAALNN K
V/IY4YLLEHUIO NCXOAHOIO KOAA C UCNONb30BaHMEM Pe3y/bTaToB
BblYMCNEHUA METPUK

e AHaIN3 B3aMMOCBA3EN METPUK U UCXOAHOTO KOAa

www.infostroy-software.com
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Software Engineering
Conference In Russia

Homep ypoBHs (j) 1 2 3 4 5 6 7
Homep MeTpuka MpoctpaHctBa | Tunbl | Knaccbl | Metogbl | UHTepdeiichi CTpyKTYypbI MepeuncneHums
MEeTPUKH MMEH unun
(i) nakerbl
1 Cuennenne + + + +
2 LleHTpocTpemutennb- + + + +
HOe cuenaeHune
3 BHewHee cuenneHune + + +
4 HectabunbHoCTb
5 OTHOCUTenbHOe
eAVNHCTBO
6 PaccTtosaHue oT rnaBHOM +
nocnenoBaTe/ibHOCTH
7 ABCTPaKTHOCTb + + + + + +
8 CsasHocTb LCOM + + +
9 CasHoctb LCOMHS + + +
10 Accoumauma mexay + + + + +
K/laccamm
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Software Engineering
CuenneHue gineerin

Conference In Russia
CuenneHue (coupling) nam 3aBUCUMOCTb — 3TO Mepa TOro, HACKO/IbKO

MPOrpaMMHbIA MOAYb 3aBUCUT OT KaXKA0ro U3 oCTasibHbIX MOAY/1EN

" -1
Coupling = r;[ r;.]

1=

rae I; — KOJMYEeCTBO CCbIIOK HAa KAacc, rae CcCbinka — 3TO Mone,
JIOKa/ibHasA NepemMeHHas, BO3BpaLlaeMblit TUN UM NapaMeTp MeToaa,

' — KOAWYEeCTBO CCbJIOK Ha KANAcC, Y4yacTBYWOWMA B noacyeTe
METPUKM,

N — KOZIMYeCTBO KNaCCOoB.

www.infostroy-software.com
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Conference in Russia

CeobogHoe

Het cuennexua

Mo coobueHmnam

CuenneHue AaHHbIX

Mo obpasuy

Ynpasnexsus

BHeliHee

CoBmecTHOE

Mo copepxumomy

.\ MnoTHoe

www.infostroy-software.com



5 INFOSTROY 22012
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Software Engineering
CBA3HOCTDb gingeri

Conference In Russia

CBsA3HOCTb (cohesion) — 3To mepa Toro, HaCKOJIbKO CU/IbHO CBA3aAHbI
MeXKay cobon meToabl MOAYNA MPUNOMNKEHUA.

1 n
LCOM =1- — ‘;MF
1 . 1 n ™
LOOM HS = — M——‘?‘MF‘
= Fe
\ i=0 Y,
rae M — KonamyecTBO MmeTogoB B Knacce (CTaTMUYECKUX W

3K3eMNASAPHbIX KOHCTPYKTOPOB, reTTepoB U CETTEPOB CBOMCTB, METOA0B
nobasneHua U yaaneHma cobbitum),

F — KonnyectBo IK3EeMMNNAPHbIX nonemu K/1aCCa,

MF — KonuyecTBO MeTOAOB Khnacca, MMewLWMx A[oCcTyn K
onpeaeneHHOMY 3K3eMMNIAPHOMY MO0,

;MF — cymma MF no Bcem aKksemnaspHbIM NoAsm Kaacca.

www.infostroy-software.com
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Conference in Russia

CnyyanHas

6 Hwun3kasa

Mocn efoBaTefibHaA

@yHKUMOHaNbHaA
BbicoKas
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HECTaGMn bHOCTb Software Engineering

Conference In Russia

HectabunbHoctb (instability) — 3To mepa TOro, Hackonbko 3aBMUCAT
Knaccbl B npeaenax moayns.

Cﬁ
I= )
-+ O

i &

rae C, — ueHTpocTpeMuTeIbHOE CLen/eHme,

C, — ueHTpobexHoe cuenneHue.

www.infostroy-software.com
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Acco L'|M &l Ll"ﬂ MemAy K 1A CCaA M W software Engineering

Conference In Russia

MeTpurKa «accoumaLma mexay Knaccamm» - 3To KOJIMYECTBO Y1I€HOB ApYrux
TUNOB UIN KNIACCOB, KOTOPble HEeNOCPeACTBEHHO UCNOJ/Ib3yeT AaHHbIN KOHKPETHbIN
KNacc B CBOMX meTtoaax. Bceraa Heobxoanmo cTtpemutbes, 4Tobbl meTos,
MCNoab30Bas B OCHOBHOM, 3/1EMEHTbI COBCTBEHHOrO K/1acca.

[1aHHaa MeTpUKa BblUMCAAETCA OTAENbHO A1 KNAacCoB, MHTEPdENCOB, CTPYKTYP U
nepeyncneHni. na uenem skcnepTHOM CUCTEMbI C LEeNbI0 HAMU NpeasorKeHa
dopmyna: N

ABC, = > i|(F ¢ X)

1I=0

roe ABCX-3HaHEHME METPUKU ONA HEKOTOPOTO K/acCcCa,

i-KoNMuyecTBO 0bpaLLEHNI K HEKOTOPOMY METOoAY, CTPYKTYpe, UHTepdelicy nnm
nepeuyncaeHuto F, He NpuHaaneKawmm gaHHoOMy Knaccy X;
N — KO/IMYeCcTBO BCEX KNACCOB B CUCTEME.

www.infostroy-software.com
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Software Engineering

dopmupoBaHMe peKomeHaaumnii no Conference in Russiz
yNyulleHUI0 06 beKTHO-OpUEeTUPOBAHHOM apXUTEKTYPbI Koaa

Mpu popMmUPOBaHNM PEKOMEHAALMN HEODBXOAMMO YYMUTbIBATb cneaytolme GaKkTopbl:

= 06nacTb NPUMEHEHUA METPUKMN, T.€. ANA KAKNX COCTAaBAAKOLMX NCXOAHOTO Koaa
MOXKET BbITb NPUMEHEHA METPUKA, HaNpUMep, ANA NPOCTPaAHCTBA UMeH/cHbopKu,
TMNa, Knacca, metoaa v T.4. MHbIMM c10BaMUM YPOBEHb aHa/IM3a UCXOAHOIO Koaa
(Tabnuubl 1, 2);

"  KHTepBanbl 3HAYEHUA METPUKUN — NYULLUNN UHTEPBA/, NPUEMIEMbIN, HE
NPUEMNEMBIN;

" [lepeyeHb 31IeMeHTOB (NPOCTPAHCTBA MMEH, K/1acCbl, METOAbI U T.A.) CTPYKTYpPbI
NCXOAHOrO KoAa, KoTopble noanexkat moanduKaLumnm ¢ Lenbto yA0BAETBOPEHUSA
TpeboBaHNAM METPUKMN;

=  @opmynupoBKa 6a30BoM peKoMeHaauumn, CBA3aHHON C METPUKOMN

" [lpaBnio ¢opmMMUpPOBaAHUA pacLUMPEHHON MHOPMALNM ANA PEKOMEHAALNN
CBA3aHHOW C METPUKOM

www.infostroy-software.com
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3Tanbl paboTbl 3KCNEPTHON CUCTEMbI  Software Engineering

Conference In Russia

= OnpepenexHne, B Kakon us nHtepsanos [0, 0.35), [0.35, 0.7) n [0.7, 1]
nonajaeT 3Ha4YeHne MeTPUKKU, NOCKOAbKY anA nHtepsanos [0, 0.35) n
[0.35, 0.7) peKomeHaauMm MoryT oT/indaTbCs

= OnpeageneHune, K KAKOMY YPOBHIO KOAa OTHOCUTCA METPUKaA

= Bbibop pekomeHaauumn, OTHOCALWENCA K JAaHHON METPUKE Ha
ANaHHOM YPOBHE METPUK N AaHHOM UHTepBane. PekomeHpauus
BblIOMpaeTca n3 3apaHee cGOPMUPOBAHHOTO MHOMKECTBA
pEeKOMeHAa LN

= QopmmpoBaHMe AONOJAHUTENBHOU MHPOPMALMN K pEKOMEeHaaLnn
Ha OCHOBE UCXOAHOro KoAa B 3aBUCUMOCTM OT YPOBHA METPUKN U
WHTepBana

www.infostroy-software.com
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¢OpMaI'IVI3OBaHHOE npeacraBaeHue pBGOTbI Software Engineering

Conference In Russia
3KCNEepTHOU CUCTEMDI

-

R'm; uDm;, m; €[0,0.35)

1!

R=4R’m, uDm;, m; €[0.350.7)

ij?

Ry, m,; [0.7,1]

rae m;- 3HavyeHue i-OM METPUKM Ha j-M YPOBHE,

leij- peKomMeHAaLMA, OTHOCALLAACA K METPUKe M; AN1A |-TO0 YPOBHA, ecan m; € [0, 0.35);
Rzmij- pekomMeHAaLMsA, OTHOCALLAACA K METPUKE M, 4/1A j-TO YpoBHsA, ecanm m; € [0.35,
0.7);

R; —coobuieHune o Tom, YTo ynyylleHni Koaa He Tpebyetca B caydae, ecav m;; € [0.7, 1];
Dm;;- gononHutenbHas MHGoOpmaLma K pekomeHAaLnu Ans onpeaeneHHON MeTPUKM
HEKOTOpPOro ypoBHA. 9Ta Hbopmaumna GopmupyeTca € MCNOb30BAaHUEM CnelManbHbIX
aNropmMTMOB M NPABUA, ONpeaeNIEHHbIX ANA KaXKA0N METPUKN.

www.infostroy-software.com
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PekomeHpaauusa ana naketa abc.web.components

Knaccbl U3 AaHHOro nakeTsbl MCNOJ1Ib3YHOT HeboNblLOe KOIMYEeCTBO BHELLIHMX Knaccos. B
3TOM C/Z1y4ae BO3MOXHO BO3SHUKHOBEHWME NMOBTOPAOLWETroCA KOA4a NN N10XadA
opraHn3auunda gepesa KoAa. HeO6XO,£I,l/IMO peopraHn3oBaTb KOA A4 noBbllWeEHUA
KO/IM4YeCcTBa MCMNON1Ib30BaHMA BHELWHMX KN1AaCCOB AaHHbIM NaKeToM. BO3MOXHO CTOUT
nepecTtponTb KO4 TaKUM o6pa30M, 4YTOObI KOIMYECTBO BHELUHUX CCbI/IOK
I'IpM6ﬂM)-KaIIOCb K KO/IM4eCTBY K/N1aCCOB AaHHOTIO MNMakeTa. CnuncoK Knaccos gaHHOro
NakeTa, KOTOpble HE UCNOJ/1Ib3YHOT K/1aCCOB APYTIUX NaKETOB:

abc.web.components.FloorViewComponent
abc.web.components.AlertedFieldsComponent
abc.web.components.AlertedFieldsComponent.FieldListElement
abc.web.components.BaseStaticFormComponent
abc.web.components.BedViewComponent
abc.web.components.DailyProgramViewComponent
abc.web.components.DocumentsComponent

www.infostroy-software.com
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Software Engineering

Mpouecc pa3paboTku MO ¢ NOCTOAHHbBIM  Conference in Russia
KOHTPO/Z1IEM COCTOSAHMA KOAa

PaspaboTKa
MCXOAHOrO Koaa

olvMelposaite AHanun3 1 KOHTPO/b
npoeKTa
ABTOMaTHUUYECKME Unn MonyyeHue
nosyasTomaTuyecKkue pekomeHaauuii no
M3MEHEHUA B COBEpLUEHCTBOBAHUIO
UCXO4HOM Kopge KoAa U oNnTMMHU3aL UK

www.infostroy-software.com
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DYHKUMU CUCTEMDI

Source code checking
basing on schedule

Metrics calculation for
analysis and building
| improvements scenarios )

\ /

Providing possible ways\
how to optimize,
improve classes,

hierarchy and classes/

L methods structure )

Code convention checking

Proposing scenarios for
code modification

Code checking basing on
user’s rules

\

Code validation

( )
Automatically inserting
recommendations into

source code scenario
\ ,

source code review

Web based tools for
source code editing

Assigning tasks for
developers

Integration with SVN

and TFS

e Y e ( D ( ) ( N\
Source code checking - Automated Working with source
(C++, Java, CH, PHP) intellectual source code Teamiwork Documenting
| ) code modification
- - and refactoring Web based tools for L |

\ /

Creating projects groups

Users and projects
management

Team productivity
statistic

Tasks completion report

\ J

Measurements and Reports

' 3
Automatic documentation
generation basing on source
code

\ b

( 3

Source code coverage by
documentation checking

\

Large set of tools for visual
documentation building and
editing

\ /

Features for team work on
users manuals

J

Source code statistics
collection

\

( )

Recommendations for
source code

improvements

( )
Manual indication of
scenario for automatic
source code

modification

Source code statistic )
including weekly and

monthly analysis

\ /

{ 3

Source code
optimization forecast for

 different scenarios |

' Export of manuals into PDF, |
CHM and HTML

Source code quality

development trend

J

Metrics calculations and

their changes dynamics

Web based project
documentation and users
manuals portal
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Project: MySAASSystem. Code Quality State on “Snapshot Date”

Work with Documenta!

Projects | My Profile | Messages | Support | Help

n | Open Documentation

Welcome, Oleg Krimskiy.

>

A
ke

2012

CEE-SECR

Software Engineering

Conference In Russia

Create New Snapshot Compare Selected Snapshots

Status

8/22/2012 11:37:56
® X .

Date

N 8/14/20121:35:38 PM 0

N 8/14/20121:18:42PM 0

Source Code Statistics

Statistical Information Code Review Status Optimization Status

This is statistical information for source code of DM_2 project by state on 8/22/2012 11:37:56 AM

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

0

Namespaces

B 5/22/2012 11:37:56 AM

Types

Number of Lines Number of Types

10

Classes

Message

Snapshot analysis was
finished successfully

Snapshot analysis was failed
- The specified path, file
name, or both are too long.
The fully qualified file name
must be less than 260
characters, and the directory
name must be less than 248
characters. in method
SafeSetStackPoin.

Snapshot analysis was failed
- The specified path, file
name, or both are too long
The fully qualified file name
must be less than 260
characters, and the directory
name must be less than 248
characters. in method
SafeSetStackPoin.

Comments

Code Dimension Comments Density

6

Project Trend

3
View Type

StackedSplineArea -
Show Labels

No v
Generate Series from Columns

No -
Show Row Grand Totals

Yes v
Show Column Grand Totals

No v

1 £

www.infostroy-softw
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s | Support | Help Welcome, Oleg Krimskiy. (>)

Projects | My Profile | Mess:

@ codEnforcer

Project: MySAASSystem. Code Quality State on “Snapshot Date”

Code Quality | Code Review | Code Checking | Optimizations Scenarios | Documentation | Back to Project

o @ () o DelivenMasters ViewModelsNe | §ource Code Quality
S " This is information for source code of DM_2 project by state on 8/22/2012 11:37:56 AM

* @ () " AnimatedLocation Statistical Metrics
®-8/22{2012 11:37:56 AM

% @ () o IRequesiCloseViewh Yes -
“s @ o NotifiMessageListViewl Quality Metrics
No -

“s @ () ¢ NotivMessageManag
Afferent Coupling
% @ O & NotibMessageModel
fferer i A
% @ () @ NotityMessageViewhoc Effrent Couptng: ssociation Between Classes m
% @ () # RemindertemTyoe

“s @ ) # RemindManager

% @ () o RemindScheduler Relational Cohesion Distance From Main Sequence
Instability Abstractness
] il '
Recommendations for DeliveryMasters.ViewModels.Reminders r p
Select and get O for selected object

Namespace is instable. The number of connections with the types of other namespaces should be reduced. It also means that there are too many internal
© dependencies in namespace, and it might be necessary to reduce the number of internal types. Poor value of this metric also indicated that this namespace is
heavily loaded. This disturbs the principles of correct system design. Details

Namespace is rather concrete. It might make sense to add some number of abstract classes and interfaces to increase code flexibility. The level of
abstraciness of any namespace reflects the level of application of such principle of object-oriented programming as polymorphism. This indicates at what
extend different namespaces can be resilient to various changes. If value of this metrics is dlose to 0, this means that there are no abstract classes within the
b namespace at all, and therefore it does not describe any entities that can be used in the system to realize different complex objects. Low level of abstraciness
also indicates that source code is too specific, and changing it might be complicated. Also low abstractness indicates that more likely no design pattems were
applied while designing and developing the code. Details
Namespace is poorly balanced with respect to its abstractness and stability. You should decide what this namespace should be like (abstract or not) and
change the code structure accordingly. Details
Types of this namespace are little used externally. In this case, it might be code duplication or poor organization of the code tree. Presence of namespace that
are not used by other classes, methods and fields externally indicates that this namespace are completely standalone part of source code and can hardly be
connected to other source code parts. Atthe same time, if there is a small number of classes that still reference to this namespace, then the code of this
@ namespace should be modified in such a way, so that methods called out from this namespace get transferred to those classes that reference to them. Those
methods and classes that turn out to be necessary, should be transferred to base classes. Often poor afferent coupling can lead to duplication, poor
organization of code tree and poor modularity within the project. It is suggested to reform the structure so that the number of external links strives at least the
number of types in this namespace. Details
Types of this namespace use littie types externally. In this case, it might be code duplication or poor organization of the code tree. Itis necessary to restructure
© the code in order to provide higher level of using external types by the current namespace type. Itis suggested to reform code structure in such a way, so that
the number of internal links strives the number of types in this namespace. Details
Itis necessary to conduct the analysis of classes methods in order to reduce the number of methods used from other classes. Special attention should be
paid to those methods that use only other classes and methods outside from this class (externally). It is most likely that such methods should be transferred
© tothose classes where they use the most methods. Special attention should be paid to classes that have one method, and method has several parameters
then within this method they forward the same several parameters to the method in some other class. That will be a mediator class, and it should be deleted.
Details

Classes in namespace are poorly cohesive with each other. It makes sense to divide this n namespace into several ones. It s also necessary to conduct
restructure of namespace so that the use of external types is reduced. Details

>
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Head Office
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Kharkov, Ukraine, 61098
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