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Abstract (Russian)

Koeoa opeanusayus nauunaem peanbHO UCNONB308AMb  KOIUYECMBEHHOE YNpAGIEHUE NPOEKMAaMU,
coomeemcmayiowee high maturity mpe6osanusim modeau CMMI uiu xoeda opeanusayuu HeoOX0OUMO
KOIUYeCmBeHHO oyeHums 3¢ gexmuenocms npoyecca paspabomxu I1O u omoauy om uneecmuyuii 6 e2o
passumue, OOHUM U3 KIIOYEblX (HAKMOPO8 Yycnexa ABAemcs UCHONb308AHUL  NOOXOOSWUX CPeOCmE
asmomamuszayuu usmepenuti u cucmemvr Cmamucmuyecxoeo Ananuza u Ynpasnenus (CAY). Oma cucmema
00MIICHA  A0EKBATNHO YUUMBIEAMb OCOOEHHOCHU NPOU3BOOCHBEHHO20 NPOYeccd Op2anu3ayuu, a makxice
N036015Mb NONYHAMb OAHHblE, He0OX0OUMble Ol paciema KOIU4eCmeeHHbIX OU3HeC yenel OpeaHu3ayuu.

Cucmema CAY komnanuu Jloxcogpm peanuzoeana kaxk npunodxcerue Microsoft Access. Cucmema
UHMEeSPUPOBAHA ¢ NPUMEHAEMbIMU 8 NPOCKMAX USMepUMenbHbIMU dopmamu, ochogannvimu na Microsoft Excel
U Cneyuaru3upOBaAHHbIX UsMepumenvHulx oudauomexax. Cucmema ucnonb3yemcs Oisi HAKONJIEHUS NPOEKMHbIX
usMepenull, AaHAIU3a NPOEKMHBbIX MEMpUK U NPUYUH UX 6apuayull, AaHAIuU3a CMaOUILHOCMU NPOYeccos
paspabomxu, N0O20MOBKU MEMPUYECKOl OMYEIMHOCHU HA YPOGHE NPOEKMOS, NPOSPAMM U NPOU3BOOCHEEHHBIX
yenmpos, a maxaice st NOOOEPIHCKU CIAMUCIMUYLECKUX Oel31alHO8.

Hannas npezenmayus 3uaxomum ¢ ocnogamu opeanuzayuu cucmemvt CAY Jhokcogpm u pacckazvieaem,
KAK OAHHASL CUCTNEMA UCNOAb3Yemcs OAs d@ekmugnoco coopa, anamuza NpoeKmHOU CMAMUCTIUKU U
NO020MOBKY OMUEMHOCTNU NO KOAUYECMEEHHBIM uHoukamopam npoyecca paspadomru I10.

IIpezenmayus omseuaem Ha 60ONPOCHL KAK:

1) obecneuumsv cb6op u 06pabOmMKy CMaAmMUCMU4ecKux OAHHuIX ONid AHANU3A CIAMUCIUYECKUX eunomes u
N0020MOBKY CIMAMUCTIUYECKU 3HAYUMBIX HAOOPO8 OAHHbIX;

2) eblyuCIAMb KOIUYECMBEHHble UHOUKAMOPbL U  20MOSUMb CMAmucmuieckue 0OetisnalHbl YPOeHs.
opeanuzayui;

3) eomogums cmamucmuueckue oannvle 05 KOIUYECMBEHHO20 YNPAGIEeHUs 8 NPOEKMAX.
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Abstract (English)

When organization starts its way to high-maturity CMMI levels or just has strong intention to quantitativly
understand software development process effectiveness and ROI of process improvement it’s necessary to use
appropriate Statistical Process Control tool aligned both with organizational calture an processes as well as
with organizational business objectives.



Luxofts SPC tool is a MS-Access based application for support and automation of all SPC-specific
activities of. It’s integrated with Microsoft Excel-based measurement forms used in projects to collect data,
analyze causes of variation, test stability, report on all levels and maintain statistical baselines.

The presentation will discuss the creation of a Luxoft proprietary SPC tool and how it is used to collect,
analyze and reporting quantitatively managed indicators the easy way.

It gives an understanding of how:

1) provide statistical data analysis to prove statistical hypotheses and define statistically proven data sets
2) calculate SPC indicators and generate performance baselines for the organization
3) prepare statistical data for quantitative project management.
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1. Introduction

When an organization starts to implement
CMMI high maturity practices, especially OPP and
QPM, it’s very important to create a functional but
still easy to use statistical process control support
system. It should be:

- flexible to support metrics data collection
in heterogeneous environment;

- provide all statistical functionality
necessary;

- offer good reporting possibilities to
provide all necessary statistical views on
the project, program and organizational
levels;

- allow to calculate software engineering
metrics in a form aligned with
organizational business objectives.

We will address how SPC support system can be
established based on example of Luxoft SPC support
tool used for quantitative management support in
Luxoft more than 7 years.

The presentation will elaborate on the tooling side:

- How overall measurement & analysis practice
including SPC approach can be establish across
the organization

- how to establish flexible approach of collecting
measurement results from different projects in
one single database

- how to select statistically-relevant data and
what tests can be done for that

- how to calculate SPC indicators and how to
form useable Process Capability Baselines
based on indicators for different delivery
centers as well as for the whole organization

- what reports are created for project, program
and organizational levels

- how to make statistical reports for the business
and marketing purposes

And on appraisal/CMMI considerations:

- how the tool implements selected CMMI high
maturity practices of OPP/QPM

- how the tool eases the implementation of
CMMIs subpractices to fulfill SEISs raised bar.

2. Measurement & analysis process

Some details on the way Luxoft does measurements
and how it impacts the tool:

Project measurements are made with the help of
Luxoft proprietary tools and libraries as well as
standard features of defect tracking systems like
ClearQuest or Jira. All the project measurement are
collected and stored in pre-defines xls files. After
project is finished, all the final data come into Luxoft
proprietary SPC tool for statistical analysis. As a
result final statistical report for the project is
generated and BeyondPCB (PCB stands for Process
Capability Baseline) statistics set is updated.
BeyondPCB set is changed during the year after
every project closure but once in a year BeyondPCB
is baselined. It becomes approved PCB set for the
next fiscal year (both on delivery centers and
company-wide levels).

3. SPC tool

Luxoft SPC tool is MS Access based proprietary
system for collecting, analyzing and reporting
quantitative project indicators. From mathematical
toolbox point of view it’s based on six sigma
principles. Now the analysis is based on 48 metrics
and permits to have 31 indicators under statistical
control.

Detailed SPC tool features:

- Import and storage measurement results for
completed projects/project releases

- Storage of 17 additional “project context”
attributes like delivery center name, project
manager(s), project type (DEV/MNT),
technologies (Java/.NET/etc.), business
domain, etc.

- SPC calculations and analysis

o SPC indicator definition



o Measurement statistics for the SPC
indicator definition
o Statistics data quality checks
=  Visual control of statistics
data & SPC indicator quality
= Sigma-deviation diagram
control
= Sigma-based tests control
e Opverall status
control
e  Primary statistics in
anomaly control
= Moving Rang control
e Opverall status
control
e  Primary statistics in
anomaly control
o Control of statistical data
representativeness
o Statistics/data stratification and sub
grouping
o Statistical data removal based on
SPC-criteria
o Statistical data removal from non-
basis projects set
o Statistical data removal due to
informal criteria
o Boundary values removal
o SPC indicator calculation (approx. 15

methods)

o SPC indicator normal distribution
calculation

o SPC indicator critical data ranges
calculation

o Create report in xIs-format for further
visual XmR-chart analysis
Process Capability Baseline (PCB)
calculations
o SPC indicator value updates in PCB
after SPC calculations
o SPC indicator value updates in
beyond-PCB after SPC calculations
Typical reports generation
o Strata indicators and their values
Quality of indicators in strata
Projects in basic set of projects
Projects in particular strata
Project parameters (size in SLOCS &
FP, duration, project team size)
Project quantitative analysis reports
o Set of quantitatively tracked metrics
for the project and their values
o Aggregative “business” metrics
values (economy, project
effectiveness, product quality, process
quality)
o Cumulative quality of the project
o Xls documents generation in special
template to be used for as appendices
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to the project closure report with
statistical analysis results
- Project benchmarking

o Comparison between project
indicators with corresponding PCB
values for the delivery center

o Comparison between project
indicators with corresponding
beyondPCB values for the delivery
center

o The same in comparison with
company-wide PCB/beyond PCB

o Comparison with aggregative
“business” metrics values (economy,
project effectiveness, product quality,
process quality)

o  Comparison with the best historical
values

e  Project estimation precision analysis

4. Conclusions

Full featured and aligned with organizational needs
Statistical Process Control tool is essential pre-
requisite to buld CMMI high maturity compliant
quantitative project management practice. It helps to
save a lot of money on data collection, processing
and analysis and provide data necessary for
quantitative monitoring of organizationl business
objectives.

With current SPC tool it’s possible to support all
SPC analysis needs of 3000+ distributed company.
It’s used more than 7 years and proves it’s
efficiency.



