OAMHHAZLATAA He3aBMCMMAA HAYYHO-NPaKTUYeCcKas @ 2015
e

KoHpepeHumna «PaspaboTka MO 2015» CEE-SEC'R!
Paspaborkalll

22 - 24 okTAbpAa, MocKsa

OnbIT paboTbl ¢ MeTpKamu Ans

obecneyeHusa kKauecrtsa Nno

KonecHnkoB AneKkcaHap
KASPERJKY?3



JlonyweHwunAa

[loknaa He ABNAETCA MOMnbITKON OXBAaTUTb BECb
MMeLWMnca matepman Nno AaHHOMN TEMATUKE

«Mbl HE MOXeM ynpaBAATb TEM, YTO Mbl HE MOXKEM
nameputb» (Tom JeMapko)

Mbl moXem noBuTb 6arn Ha 3Tane pa3paboTku, oo
TEeCTUPOBAHUSA



Pea/ibHbIN Kenc

e MpuxoauT wed M cnpallnBaeT:
«A Ha CKo/IbKO KayecTtBeHHoe 1O mbl pa3pabatbiBaem?»

e OTtBeT:
«OyeHb KayecTBeHHoOe ! »

o Wed:
«A nOKaXun!»




Llenb AOKnaaa

[MoaennTbcs NPaKTUYECKMM OMNbITOM MCNO/Ib30BAHUA
NHCTPYMeHTapua s obecneyeHmna n KOHTPONA KavyecTBa,
nocTpoeHHoro Ha 6a3e Tiobe TICS Framework

A paccKaXy npo:
MeTpUuKM KavecTtsa
daKTopbl KayecTBa
Nx mecTo B npouecce pa3paboTke N0
MpuBeay Keucol



A 4YTO TaKoe KayecTBO?




A 4TO TaKOe KayecTBO?

ISO 25010, ISO 9000...

PeanunsoBaHo Mepa cooTBeTCTBUA

Oxunpaetcsa




A 4TO TaKOe KayecTBO?

ISO 25010, ISO 9000...

HepeannsoBaHHbIe U
HeABHble OXNOAHUA

To, 4TO AENCTBUTENBHO

HY>XHO NoTpebuTento

N3nnMWwHUN GYHKLMOHAN
baru




XapaKTepPUCTUKN KayeCTBa

ISO 25010, ISO 9000...

dyHKUMOHaNnbHaA npuroaHocTb (functional suitability)
ypoBeHb npoussogmntenoHocTtu (performance efficiency)
coBMmecTUMOCTb (compatibility)

yno6cTBO nosb3oBaHuA (usability)

HagexKHocTb (reliability)

3alULLLEEHHOCTb (security)

conpoBoXaaemocTb (maintainability)

nepeHocumocTb (portability)



Npea




OueHKa meTpuK

_ Kateropua | Onwcanme | TQlcuer

OTAn4HO >=90%

Xopouwo >= 80%

Hennoxo >=70%

YmepeHHOo >=50%
Cnabo >= 40%

HepoctaTo4yHO < 40%



MeTpunKK KauyecTBa

NOKpbITUE Koaa TecTamm (code coverage)

ownbKm abctparmposaHus (abstract interpretation)
LMKNOMaTUYECKas cnoXXHocTb (cyclomatic complexity)
npeaynpexaeHna Komnunatopa (compiler warnings)
COOTBETCTBME CTaHAapTam KoanposaHua (coding standards)
nybnuposaHue koaa (code duplication)

cBA3HOCTb (fan out)

© N O U bk W DNhE

mepTBbIn Kog, (dead code)



Beca meTpukK

[NoKpbITUE Koaa TeCTamu 20%
OwwnbKu abcTparnposaHus 20%
LluKnomaTmyeckaa CNoKHOCTb 15%
[NpeaynpexgeHnAa KOMNUAATOPA 15%
CooTBeTcTBME CTaHAAPTaM KOAUPOBAHMUA 10%
[ybnnpoBaHme Koaa 10%
CBA3HOCTb KOAa 5%

MepTBbI KOA, 5%



1. lNoKpbITUE KOoOa TeCcTamu

score = min(0.75 * test_coverage + 32.5, 100)

>=76.7% >=90%
>=63.3% >= 80%
>=50% >=70%
>=23.3% >=50%
>=10% >=40%

<10% <40%



[Tpnmep

‘0 http:/iacht918.w2k. feico.com: 42506/ tiobeweb) TIOBEf Annaot atedSource, htmi#metrics=Annotations{UNIT)&path=HIE: jfinfrafinfra_msiINFRA/compbinding/FeiMO T/ TreeMode, cpp

Project: infra Annotated Source

90
COd e Quallty FEI infra_ms/INFRA/compbinding/feiMOT/TreeNode.cpp
infra Measured by a2 y .
infra_ms = 3 increase ref count on construction
TICS 80 InternalkddRef () ;
Higher Quality !
v TreeNode::~TreeNode ()
70 {
m Infra::AutoCriticalSection tsAccess(m_section);
9 - - ¥ Nemaeron
‘ 60 52 INFRAREPCRT (zevInfo, InfraCbjects, L"TreeNode", L"Releasing node '%s'", GetName().c_str()):
53
54 // release interface if they still exist
50 =0
57 // release all client notifications
Lower Ouallty —>F for ( NOTIFYLIST::iterator client = m clients.begin(); client != m clients.end(); ) {
// clear clients sink link to node
TIOBE Quality Indicator 40 client-»second.unregsink-»>Clear (] ;
(based on TQ definiion 2) 70.21% Nov '14 D client = m_clients.erase(client);
- H
erformed: 2015-01-19 " " .
L Treemap of HIE/infrafinfra_m €3 }
Code Coverage ABCDEF 64
S JLSIITIIEI LS TEI IR TP TSRS RS TE AR
Abstract Interpretation ABCDEF €6 // INTEIRFACE
BT SSSFISEIFII A EETEET T EA TR S TET LT ERTFE ST E EPSTdTEL iy
Cyclomatic Complexity ABCDEF v 9 void TreeNode::Tnitialize(const std::istrings nodeName, Treslode* parent)
. . {
Compiler Wamings AB C DEF Infra::AutoCriticalSection tsAccess(m section):
CUdiI‘Ig Standards ABCD E F —>F if ( nodeUninitialized != m style ) {
// already registration in given node, return duplicate
Code Duplicalion ABCD E F , throw Unexpected(L"Node initialize called mulctiple times for node "%s'", GetName().c stri)):
Fan Out ABCDEF // setup node based on passed information
m_style = nodeInitialized;
Dead Code ABCDEF TF iF ¢
tf parent &&
This product has been tested with the wimost tf parent->m _style >= nodeEmpty ) {
care against the TIOBE Quality Indicator m_nodeName = parent—>GetName ()} + L'\%' + nodeName;
deﬁm:ng. The definition can be found at 3 else {
e.com.
e m_nodeName = nodeMame;
1
<

=

@-<0x@-=0%0D = Unit Code Coverage =




na yero?

TecHaa cea3b ¢ TDD v BDD

Huskoe 3Ha4veHue (F) ABnseTca cneacTBuem:
He[oCTaTKa pecypcos
JIeHU
HenpopaboTaHHOM APXUTEKTYPbI



2. OwnbKn abecrparmpoBaHma

score = max(compliance_factor(abstract_interpretation_viloations)*2 — 100, 0)

>=95% >=90%
>=90% >= 80%
>= 85% >=70%
>=75% >=50%
>=70% >=40%

<70% < 40%



Annotated Source

vacuum_main/VACUUM/common/mdivacuum/src/ivacpumpigp.cpp

I I p M N\‘ p 588 S/ LIITIITII T T T I T LI E LT i piiii i iriiiii i iiriiiiiiisis

589 2
599 HRESULT FAR CVacPumpIGPFacade::XCNestVacPumpIGPFacade::Enable()
591 {
O r\d e r geto r\d e r ( ) 592 METHOD_PROLOGUE (CVacPumpIGPFacade, CHestVacPumpIGPFacade);
593
{ co4 CVacCmdGauge* pCommand ;
595
i_F ( isvalid ( ! 596 // allocate a new command for the queue
« 597 if ((pCommand = new CVacCmdGauge(CMD_GaugeEnable, pThis->GetWorkerElement()->GetGauge())) == MULL) L2:RH. LEAK
{ 298 return E_MDLVACUUM_MEMERROR ; A b"Resource acquired to 'pCommand->m_hCompleted' at line 597  Since: One month ago
299 may be lost here."
r‘et u 608 // place the command on the queue Rule: RHLEAK, Le v Resource Handling Issues, Synopsis: Resource leak #
081 return pThis-»GetQueue()->enqueue(pComman Details
} 602 }
683
1 684 HRESULT FAR CVacPumpIGPFacade::XCNestVacPumpIGPFacade::Disable()
e S e 605 {
686 METHOD_PROLOGUE (CVacPumpIGPFacade, CNestVacPumpIGPFacade);
{ 607
_t 608 CVacCmdGauge* pCommand ;
retu e b
} Al violations ~ Level: all * Category:all * Rule:all * Suppressed: all ~ [#Full source @ + 3
} Line Message since
1 ABV.GENERAL: b"Array "& _ kw_uuidof( (IMdVacuumGaugeSim)0)' of size 4 may use index value(s) 4..15" One month ago
93 NPD.FUNC.MUST: b"Pointer 'm_aChildren[IEntry]' returned from call to function 'operator(]' at line 93 may be NULL and will be One month ago
LiSt(OI"der‘> getor‘del"F dereferenced at line 93."
297 RH.LEAK: b"Resource acquired to '‘pCommand->m_hCompleted' at line 597 may be lost here.” One month ago
{ 597  RH.LEAK: b"Resource acquired to 'pCommand-=m_hAllowDelete' at line 597 may be lost here.” One month ago
r et urn geto r( 611  RH.LEAK: b"Resource acquired to 'pCommand->m_hCompleted' at line 611 may be lost here." One month ago
611 RH.LEA e month ago
} 626 RH.LEA Intranet settings are turned off by default, Don't show this message again Turn on Intranet settings e month ago v




na yero?

Huskoe 3Ha4yeHune (F) ABnseTca cneacTBuem:
HebpeXHOCTH
MCNOJIb30BAHMA OMACHbIX KOHCTPYKLU NN
obmaHe KomnunaTopa
Ha/1N4nAa CAMWLKOM CTaporo Koga



3. LMKnomaTnyeckaa cnoKHOCTb

score = min(max(140 — 20 * cyclomatic_complexity, 0), 100)

<=2.5 >=90%
<=3 >= 80%
<=35 >=70%
<=4,5 >=50%
<=5 >=40%

>5 < 40%



[Tpnmep

int getValue(int param)

{

int value = 0;

if (param ==
{

value
}
else
{

value
}

return value;

0)

4;



na yero?

Huskoe 3Ha4yeHune (F) ABnseTca cneacTBuem:
Hannuyma orpomHbix GOD obbekToB
npobaem c atommnsaumen PyHKLUOHA/IbHOCTH
npobaem co cneunanbHbIMU CIy4aaAMU U TpeboBaHMAMM



4. MNpeaynpexaeHmna KOMNUAATOPA

score = max(100 — 50 * log10(101 — compliance_factor(compiler_warnings)), 0)

>=99.42% >=90%
>=98.49% >= 80%
>=97.02% >=70%
>=91.00% >=50%
>=83.22% >=40%

< 83.22% <40%



[Tpnmep

int func(int i)

{
if (i = 0)
{

¥

return -1;



na yero?

AHaNOrMYyHoO oWmnbKam abcTparnpoBaHus

Huskoe 3Ha4yeHune (F) ABnseTca cneacTBuem:
HebpeXHOCTH
MCMO/Ib30BaHMA ONACHbIX KOHCTPYKLMUI
NonbITOK 0bMaHa KOMMUAATOPA
HM3KOW KBaInPUKaumm



5. CooTBeTCcTBME CTaHAAPTaM KOANPOBAHUS

score = compliance_factor(coding_standard_violations)

>=90% >=90%
>= 80% >= 80%
>=70% >=70%
>=50% >=50%
>=40% >=40%

<40% < 40%



[Tpnmep

int abs(int 1i)

{
int result;
if (i < 9)
{
result = -i;
goto end;
}
result = i;
end:

return result;



na yero?

AHANOrM4yHoO owmMbKam abcTparnpoBaHMA 1
npeaynpexaeHnsam KoOMnunatTopa

[MporpaMMmCTbl HE CMOTN AOTOBOPUTLCA APYT C APYrom
0 eMHbIX NpaBuaaX HaNMUcCaHUA Koaa



6. lybanposaHue Koaa

score = min(-20 * log10(code_duplication) + 60, 100)

<=0.03% >=90%
<=0.10% >= 80%
<=0.32% >=70%
<=3.16% >=50%
<=10.00% >= 40%

> 10.00% <40%



[Tpnmep

Annotated Source

vacuum_main/VACUUM/common/mdivacuumisrcivacvalvehd.cpp

17e
171 // call base class to create sink and dispatch manager
172 if ((hr = CVacElement::Connect()) != S| Duplicated Code
LoK) Duplicated code from  Since: One month ago
e return hr| e 172 10 192 with vacpumpodphd.cpp lines
174 84-104
175 /f don't try t
n error
176 if (IsConfigkrr())
177 return 5_0K;
178
179 // connect to HAL switch (open/close)
18e if ((hr = GetManager()-»>FindInterface(m_csDevice, (LPV

0ID*)&m_pIDevice, _ uuidof(m_pIDevice))) I= S_0K)

Duplication View

vacuum_mainVACUUM/common/mdlvacuum/srcivacpumpodphd.cpp

82

83 // call base class to create sink and dispatch manager

84 if ((hr = CVacPumpHD: :Connect()) != S_
0K)

85 return hr;

86

a7 /f don't try to connect if we detected a configuratio
n error

88 if (IscConfigkrr())

89 return 5_0K;

%0

91 // connect to HAL switch (start/stop)

92 if ((hr = GetManager()->FindInterface(m_csDevice, (LPV

0ID*)&m_pIDevice, _ uwuidof(m_pIDevice))) != S_0K)

181 SetErrorCfg(E_MDLVACUUM HALOBICONNEC 93 SetErrorCfg(E_MDLVACUUM HALOBICONNECT, T("Devic
I, _T("Device™)); e"));

182 94

183 // connect to the HAL extensions (eptional interlock) 95 // connect to the HAL extensions (oil hot/water cold)

184 for (lEntry = @; lEntry < m_aExtensions.Getlength(); 1 96 for (lEntry = @; lEntry < m_aExtensions.Getlength(); 1
Entry++) v Entry++)

185 if ((hr = m_aExtensions.Connect(GetManager(), m_ev 97 if ((hr = m_aExtensions.Connect(GetManager(), m_ev

< > < >

Al violations, ... ~ Llevel 1 ~ Category-all ~ Rule all ~ Suppressed: all = Full source o ° + 4
Line Type Message
172-196 Code Duplications Duplicated code from line 172 to 196 with vacpumptmphd.cpp lines 155-179
172-192 Code Duplications Duplicated code from line 172 to 192 with vacpumpodphd.cpp lines 84-104
181 CS violations CON#004: Use the new cast operators (static_cast, const_cast, dynamic_cast, and reinterpret_cast) instead of the C-style casts
186 CS violations CON#004: Use the new cast operators (static_cast, const_cast, dynamic_cast, and reinterpret_cast) instead of the C-style casts
196 CS violations CON#004: Use the new cast operators (static_cast, const_cast, dynamic_cast, and reinterpret_cast) instead of the C-style casts
212 CS violations CON#004: Use the new cast operators (static_cast, const_cast, dynamic_cast, and reinterprel_cast) insiead of the C-siyle casis
216 CS violations. CON#004: Use the new cast operators (static_cast, const_cast, dynamic_cast, and reinterpret_cast) instead of the C-style casts




na yero?

Ncnonb3yeTca meTton, «copy-paste»
Ha nuweTca HoBbIM Koa, a AybanpyeTca ctapbin
YKa3biBaeT Ha byayuwme npobaembl C nogaepKou Koaa



/. CBA3HOCTb

score = min(max(120 — 5 * fan_out, 0), 100)

_ Kateropua | Kputepuii | TQlcuer

<=6 >=90%
<=8 >= 80%
<=10 >=70%
<=14 >=50%
<=16 >= 40%

> 16 <40%



[Tpnmep



na yero?

Hannumne GOD-ob6bekTOB
[Mpobnembl C apXUTEKTYPOMU
YKa3biBaeT Ha byaylwme npobaembl ¢ nogaep»KKom Koaa



8. MepTBbin Koa

score = max((100 — 2 *dead_code), 0)

<=5% >=90%
<=10% >= 80%
<=15% >=70%
<=25% >=50%
<=30% >= 40%

>30% <40%



[Tpnmep

int calculateindex(unsigned int i)

{
if (i < 9)
{
return 0;
}
else
{
return i;
}



na yero?

[Mpobnembl C apXUTEKTYPOMU

YKa3biBaeT Ha npobaembl C NoaaepKKOW Koaa

YacTto pa3bupaeTtcs CNOXKHbIN KOA, KOTOPbIN HUYEro He
nenaet



[1ns yero NCNoONb30BaTb AaHHbIE METPUKN?

[na npnHATUA peweHnn (Hanpumep, Npu pedakTopuHre)
[pu oUeHKe TPYJ0EMKOCTH

[1pn oUEeHKe KavyecTBa KoAa NO KOCBEHHbIM NMPU3HaKam
KaK anemeHT KPI

[1ns aHanu3a TpeHA0B MeHeAXKePaAMU, aPXUTEKTOPAMMU,
pa3paboTymKkamm



,ﬂ,OI'IOJ'IHMTEfI bHbl€ 3aMe4HYdHWUA



PekomeHaaLUMKM NO OTpaCAAM

Asunaumsa, BIK
Kocmoc, megmnumHa, ABTomobmnu

MonynpoBoaHMKN, BonHbopmaTmnKa
busHec-peweHua




CBA3b METPUK M XaPaAKTEPUCTUK KauyecTBa

PYHKUMOHANbHAA

NPUroaHOCTb
YpoBeHb

NPOonN3BoANUTENIbHOCTU

LiInknomaTtnyeckas
CoBMeCcTMmMoCTb
C/IOXKHOCTb
[pegynpexaeHua
Yno6cTBO N0Nb30BaAHUS
>/ KOMMNUAATOPA

M OKpPbITUE KOA4a TECTaMU

OwwnbKu abcTparnpoBaHus

AN CooTtBeTcTBME CTaHAApPTaM
HapeXHocTb
KOAMPOBAHUA

(7
3alMLLLEeHHOCTb // [lybnnposBaHue Koaa
Y/

[lepeHOCMMOCTb MepTBbin Koz,




BbiBOAbI

[aHHbi Habop meTpuk (TQI, Tiobe Quality Induicatior) aBnseTca A40BOAbHO
NParmMmaTUYHbIM cNOcobom NoNYyYUTb NPEeACTaBIEHME O KayecTBe
HanNMCcaHHOTro KoAa A0 ero penuns3a u Jaxe A0 3Tana TeCTUPOBaHUA.

[aHHbIN Habop KOMBUHUpPYET Hanbonee N3BECTHblE METPUKM KayecTBa
KoAa, Yepe3 onpeaesieHne MeTpUK BTOPOro YPOBHA, Yepes TO, KaK OHMU

N3MEpPEHbI U TO, KaK UX cnelyeT aHaIM3MpPoBaTh NPU OLEHKEe KayecTsa
KoAa.

B pe3ysibTaTte Mbl MOXEM AaTb OLLEHKY 3TOMY KOAy No wectn banbHOM
cucteme. M ckaszatb 06 aTOM Wwedy, ykasaB Ha NnpobnemMHble MecTa.



Cnacmbo 3a BHMMaHue



[lomep KaKk NoCcYUTATb

Ha 20% coKpallaeTca KOMYeCcTBO OLWNOOK, AOCTUTLLINX
notpeburtens

CymTaem 3aTpaTbl Ha MOUCK UcnpasaeHne baros
TpaAULMOHHbIM CNOCOBOM + penyTaLuuMoHHble NoTepU

Cuntaem 3dTpPaTbl HA UCMNOJ1Ib3OBaHUE CUCTEMDbI



Compliance factor

compliance factor =
NPOLEHT NPOBEPEHHOrO roga * Bec npeaynpexaeHum

NAOTHOCTb NpeaynpeKAeHUn onpeaeneHHoro Tuna =
KOZIMYECTBO NpeaynpexkaeHnin onpeaeneHHoro tuna / obbem Koaa

BEC NpeaynpexaeHun =
nAoTHOCTb / (4 A ypoBeHb NpeaynpeskaeHni)

Jansen, Paul; Krikhaar, Rene; Dijkstra, Fons, “Towards a Single Software Quality Metric — The Static Confidence Factor
http://www.tiobe.com/content/paperinfo/DefinitionOfConfidenceFactor.html



http://www.tiobe.com/content/paperinfo/DefinitionOfConfidenceFactor.html

[loaaepXnBaemble A3blKU

Ada, C, C++, C#, COBOL, Java, JavaScript, MATLAB,
Objective-C, PL/SQL, Python, Scala, VB.NET, XAML



AHanornyHbole ppenmBopPKu

* CodEnforcer
» Cast SoftWare
* McCabe

e RSM



Ncnonb3yembie ytunntbl (Ha npumepe C+++)

UcTouHuK http://www.tiobe.com/index.php/content/TICS/FactSheet.html

Code Coverage BullseyeCoverage (Bullseye), Squish Coco (FrogLogic), CTC++ (Testwell),
gcov/Icov (SourceForge), PureCoverage (IBM), C++Test (Parasoft),
VectorCAST (Vector Software)

Abstract Interpretation Coverity (Coverity), C++Test/BugDetective (Parasoft), Klocwork (Klocwork),
CodeSonar (GrammaTech)

Compiler Warnings Visual Studio (Microsoft), GCC (GNU project), Keil (Keil), Tasking (Tasking),
MULTI (Green Hills Software), CodeComposer (Texas Instruments)

Cyclomatic Complexity TICSpp (Part of TIOBE's TICS framework)

Coding Standards TICSc/TICSpp (Part of TIOBE's TICS framework), C++Test (Parasoft), PC-
Lint (Gimpel), QA-C++ (Programming Research), cpplint (Google)

Code Duplication CPD with TIOBE tokenizer (PMD project)

Fan Out TICS (Part of TIOBE's TICS framework)

Dead Code TICS (Part of TIOBE's TICS framework), Cppcheck (SourceForge project)



http://www.tiobe.com/index.php/content/TICS/FactSheet.html
http://www.tiobe.com/index.php/content/TICS/FactSheet.html
http://www.bullseye.com/
http://www.froglogic.com/squish/coco/
http://www.testwell.fi/ctcdesc.html
http://ltp.sourceforge.net/coverage/lcov.php
http://www-01.ibm.com/software/awdtools/purecoverage/support/
http://www.parasoft.com/cpptest
http://www.vectorcast.com/
http://www.coverity.com/
http://www.parasoft.com/jsp/products/home.jsp?product=CppTest
http://www.klocwork.com/
http://www.grammatech.com/products/codesonar/overview.html
http://msdn.microsoft.com/en-us/vstudio/aa718325.aspx
https://gcc.gnu.org/
http://www.keil.com/
http://www.tasking.com/
http://www.ghs.com/products/MULTI_IDE.html
http://www.ti.com/tool/ccstudio
http://www.parasoft.com/cpptest
http://www.gimpel.com/html/pcl.htm
http://www.gimpel.com/html/pcl.htm
http://www.programmingresearch.com/products/qacpp/
https://pypi.python.org/pypi/cpplint
http://pmd.sourceforge.net/pmd-4.3.0/cpd.html
http://cppcheck.sourceforge.net/

NCTOYHUKU

e DeMarco Tom. Controlling Software Projects: Management, Measurement, and Estimates. Prentice Hall, ISBN 0131717111,
1986.

e Chidamber Shyam R. A Metrics Suite for Object Oriented Design. / F. — New Jersey, Prentice-Hall, Inc, 1994.

¢ DeMarco Tom. Software Engineering: An Idea Whose Time Has Come and Gone? IEEE Software (ISSN 0740-7459). July/August
2009. P.95-96

e  Pressman, Roger S. Ph.D (2001). Software Engineering - A Practitioner's Approach - Fifth Edition. ISBN 0-07-365578-3, 2001.

e ISO/IEC 25010:2011 Systems and software engineering -- Systems and software Quality Requirements and Evaluation
(SQuaRE) -- System and software quality models

e The TIOBE Quality Indicator a pragmatic way of measuring code quality //
http://www.tiobe.com/content/paperinfo/TIOBEQualitylndicator.pdf

e Jansen, Paul; Krikhaar, Rene; Dijkstra, Fons, “Towards a Single Software Quality Metric — The Static Confidence Factor //
http://www.tiobe.com/content/paperinfo/DefinitionOfConfidenceFactor.html

* Software source quality and source code analysis approaches realized in www.codenforcer.com //
http://www.codenforcer.com/pdf/codEnforcer book.pdf



http://www.tiobe.com/content/paperinfo/TIOBEQualityIndicator.pdf
http://www.tiobe.com/content/paperinfo/DefinitionOfConfidenceFactor.html
http://www.codenforcer.com/
http://www.codenforcer.com/pdf/codEnforcer_book.pdf
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