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. Typical project-related questions
. Project on-going quantitative

. Post-mortem project quantitative

. Historical trends
. How it all works

A\
CLUXOFT

v Expertise in Software Services

monitoring

analysis




E——
E" M CLUXOFT
. v Expertise in Software Services

= Examples of typical questions for project managers:
= How to monitor testing effectiveness and product quality?
= How to understand the product is ready for deployment?
= How to monitor project efforts?
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On-going analysis
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=  Product & Process Quality
= Defect density
= Acknowledged defects
= Estimation precision

= Efficiency
= Software development efficiency
= Coding productivity
= Defects detection timeline
= Defects lifetime

= Product readiness
=  Submitted vs Resolved defects
= Non-closed defects
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On-going monitoring:
roject/Release Estimation precision

B

Project Estimation details
Project/Release Metric Metric estimation Estimate
e Name Finish date | Type |Platform PM(s) EZE:;Z;” Name Unit iﬁ:‘fﬁl Min (_Bc‘::gted) Max Srengcdh:g Al::;::j:: b;fl-:R (z:ﬁig;)
i Size LSLOC 20224 14600 21600 |[28600 [Calculation 6,4%
Boeing DC TEFD’AEF::;MNTRE" 26.08.2007 [ Dev_R| Java g'l_lg)'iz":”'k' B N. Bykov Efforts |Man*hour| 16322 | 13360] 19700 |25000 |Expert Calculation 17,1%
Duration | B-day 190 140 160 180 Expert Calculation 18,8%
Size LsLoC 16476
Boeing DC |EAS4 09.12.2007 [ Dev_R | Java [&. Ulyanov A. Ulyanov Efforts |Man*hour| 5941 5129 Expert 15,8%
Duration | B-day 145 115 Expert 26,1%
Size LSLOC 24807
Boeing DC |EASS Rel. 5 dev 17.03.2008 |Dev_R | Java |A. Ulyanov A. Ulyanow Efforts |Man®hour| 10052 12833 Expert 21,7%
Duration | B-day 115 115 Expert 0,0%
Size LsLoC 18426
Boeing DC |EASS Rel. 5.1 dev | 04.07.2008 | Dev_R | Java |A. Ulyanov A . .
Labor Efforts vs Estimation
Boeing DC ;E.::.):ETNEI&V 14.08.2008 | Dev_R | Java [&. Ulyanov A, 16000 -
14000
protoSPC 12000 -
-—
10000 —
/ /
8000 —
PCB form 6000
O L 4000
— 1 Estimation form

= 4 &® 00% QQ% $ & QQ% & 00% & P
e S RO IR
e — RN 0'1’ ¥ o"’ NG
e 'i\ 0"’ \9 \’,‘ '1?‘ 0’1’ AN

i
H
g

Estimation === = LCL === = UCL ==8==Actual




CLUXOFT

v Expertise in Software Services

Defect detection timeline (All defects)
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Submitted vs Resolved (All defects)
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i On-going monitoring:

elivery-Center/Program dashboard;
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Bl - | ¢ | D E F | 6 | | 1 | g | Kk | ¢t | ™M | N | o |
1
L Brodiic: | Proseet | Retosse i QA audits Quality on CAT Quality pre-delivery | Quality post-delivery Economics Measurement Quality
% il Chang Chang Chang Chang Chang
4 Dead o crange
5 Dead Yelow o change
a Dead o chance
] Decd
: Dead o change
EX Dead o change
0] Decd o chance
|11 Production _ No change
12 Development s Mo change Mo change
i Dead Mo change Yellow No change
15 Production Yellow | No change Mo change | Yellow | Nochange
W Development MNIA Mo change Yellow Mo change
7] Dead o charge
i Decd o chance
15 Dead
20 Dead o change
E Production Mo change | Yellow Mo change
23 Dead No change
E Dead Mo change Yellow | Mo change Mo change
ﬁ Dead Mo change Yellow | Mo change No change
3 Decd o change
i Dead
E Dead o change
29 Dead o chance
30 Dead [ D [No chonge | o change
31 Dead
Ed bead o change
| 33| Production No change
i Development No change No change Mo change
s =] D | T



. On-going monitoring: (I?JXOFT

- —Delivery-Center/Program dashboard; —— ‘v

—
A B C D E F G o | P Q R 5 T | u | v w x [ ¥
Added or Defect number on CAT | Defect density | Post delivery defects Pre-delivery defects Added or
Total code . . (l
Product| Project | Release | Finish date size de'ﬁ.Ed SEis (ST e
code =size changed (def/KLSLOC) LSLOC cost
(KLSLOC) (KLELOC) Luxoft Customer (14+15)/5 |Customer| Density Total | Customer| Density | (man*hrs) | code Size =
found found found (17/4) found found {19/5)

21.12.2001 97,9 97,9 100% 182 1,86 N/D N/D 839 8,6 0,352| 28.02.2002| 18.08.
29.04.2002 95,0 14,3 15% 26 3,92 N/D N/D 206 14,4 0,438| 15.11.2002| 18.08.
20.12.2002 33,1 29,3 89% 38 1,30 N/D N/D 304 10,4 0,219| 09.01.2004| 18.08.
09.08.2004 269,6 105,8 39% 140 53 1,82 38 0,14 975 9,2 0,418| 11.07.2005| 18.08.
22.11.2004 212,6 45,7 23% 52 30 1,68 9 0,04 461 9,5 0,895| 11.07.2005| 18.08.
25.04.2005 265,3 63,9 24% 6 25 1,42 3 0,02 452 35 71 11.07.2005| 18.08.
03.12.2005 339,2 77,0 23% 102 15 1,52 12 0,04 843 24 10,9 0,398( 24.04.2006| 18.08.
07.03.2006 366,05 18,0 3% 35 2 3,17 8 0,02 116 2 6,4 24.04.2006] 18.08.
06.10.2006 417,7 86,8 21% 40 20 0,69 N/A NSA 1039 20 12,0 0,607| 24.11.2006( 01.132.
12.11.2006 432,3 16,0 4% 2 1 0,19 g 0,02 31 1 1,9 0,436| 23.03.2007| 01.12.
18.06.2007 4586,9 58,6 14% 43 4 0,69 0 0,00 654 5 10,0 0,628| 15.08.2007| 31.10.
30.07.2007 500,6 5,4 1% 3 4] 0,47 3 0,01 66 0 10,3 0,633| 30.08.2007| 31.10.
07.09.2007 503,2 2,2 0,4% 0 v] 0,00 0 0,00 1 v] 0,5 0,397| 24.09.2007( 31.10.
07.10.2007 504,2 0,7 0,1% N/ A NSA N/A 4] 0,00 0 0 0,0 0,469| 22.10.2007| 31.10.
11.01.2008 548,0 41,1 8% 2 1 0,07 7 0,013 244 2 5,9 0,578| 14.01.20038] 11.01.
24.08.2008 615,5 45,7 7% 14 3 0,37 1 0,002 668 3 14,6 0,878| 01.09.2008| 05.09.
21.09.2008 619,7 0,5 0,1% 3 Y] 5,39 Y] 0,000 4 a 8,8 1,339| 24.09.2008| 26.09.

Continued 631,3 10,7 2% N/A M/A N/A N/& N/A 83 0 7.8 0,589 13.10.2008

Continued 695,3 G,0 0,9% NS& NS A N/A N/A N/A 5 a 0,8 0,346| 07.10.2008
24.08.2008 14,1 2,2 16% 0 1 0,45 4] 0,000 57 2 25,9 0,878| 01.09.2008| 11.08.
21.09.2008 15,5 2,0 13% 3 v] 1,50 0 0,000 14 v] 7.0 0,218| 22.09.2008| 26.09.

Continued 17,9 1,8 10% NS& M/ A N/A N/A N/A 14 0 7.8 0,798| 13.10.2008
28.02.2005 34,6 34,6 100% 5 13 0,52 N/D N/D 316 9,1 0,373| 27.06.2005| 18.08.
06.02.2006 96,8 1.4 1% MNSA N/D N/D 9 6.4 N/D 15.09.2006 NS
31.08.2006 95,9 0,2 0,2% M/A | N/D N/D = 30,0 N/D 15.09.2006 N/T
PR " - P = ~ — ~ P ~ = E— PRSI [ ————
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; |Project | Type Range Platform
5 [PM Dav Middle Java
3
% Project featura
08.01.2007 13.01.2003
5
6
7
8

' A S T D E F | e H I/J\\

® INd

|[SPCM] Excellent result! 1! How |[TM=>
l itwas achivied? 1. &l dffects submi during CATRvers
CAT Defsct |CAT Defect Density [all) is better than lower boundary of j:F‘F:EE: a::j E: E:fg.a'l'herenere o
Density (all) hgyuniiPCB: - : 9:07 a} all plfinned testin e been com@leted
Sigma®32 criteria is not vielated by the @AT beginnin
b} therdwere no extr T Build delferies
20 E 2, Goodlcode quality
| 3 TM=
g l Good cfide quality hﬂm.lse of
El 1} Ench time was @ned for very lietailed
_E testing
o CAT Defect |CAT Defect Density (severe) is better than lower boundary of 2} No nffwcomers in ﬁaluper's t=al, all
Density beyondPCE. 0,05 i developgkrs worked w vell known plirts of
[severe) Sigma*3 criteria is not vinlated the Sysflem. The N gt of the Sfistem
were coflered by Uni ting.
2} Very@ietailed testYi®sign with go
quality, @nly 1 defec s discovergd during
1 21 | CAT as B result of d tin test degign,
CAT Defect
Density CAaT Defect Density (critical) is within the normal range 0,02 l m
22 {critical] (Y
Declined &
Sl Declined Defects Ratio is within the nermal range £,5% l m
23 —
[SPCM] Indicator value reflects =)
l code development during m
Code Size Code Size Rework Sep,2007 - Jan, 2008 only —
Rework is better than lower beundary of beyondPCE. 1,04 5  |because there were some <
Sigma*3 criteria is not vialated incorrect actions with DB
patches. m
24 | ) -
B Project Efforts [SPCM] Boging DC process [/2)
o Estimate Indicator is not analysed as estimation is not prepared z should be improved, Lack of '
25 o

Precision

these indicators misreprasent

T e T

C




, Form.-Evaluation & Decisions

e D E H
Dav Middle Jawva
DC Job opening Job completion
08.01. 2007 13.01.2008

Dew

Conclusions

1. Project i
a) Project &

mprovement areas
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stimations: owerall release estimation was not done {please see rows 25-239)

b} Code measurements: DB patches implementation leads to difficulties with the code measurements and decrease measurements reliability

2, Achigvements

a) product guality: excelent preduct quality (please see rows 19-22)
b} project process in general: trend for project precess improvement

2. In gener
Integrated

al (please see "IndicatorsSummary” spreadsheet), quantity indicators are on the good level,
mark of project quality, defined based on listed above gquantity indicators, is 2.8 [1 is bad/ low level, 5 is excellent / high mark}. Estimation process has to be improved.

Decisions

1, Boeing OC process engineer should describz and dacument an instruction for Estimation process, which will take into account Boging DC development features,

2. CM engineers and QAE should improve technology of DB patches measurements.,
Q5 Legend
| - iIT 00 13
| Critical bad
|Unsatisfactorily Arrows legend
Satisfactoril
= 'Efc IS|| : ul:l'vh Background:
- =l dil: green - O.K, or positive trend
i : yellow - negative trend
1 Value (score) red - critical negative trend
|=nobody> | Mot relevant or not fixed
S UL [T —————— N i o
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Holagene

1600 1700 1800

i e - -
i i ‘Referenca Ratarence 03
Temperature variations (°C) parid: 1850 o 10817486
0 025
Observations
1 0
-4
-0.25
8 > ‘/\_/—\_/J
Ice core analysis T Multiple proxy reconsinuctions 05
400 000 300 000 200 000 100 000 1500 1600 1700 1800 1900 2007
Years before presant Year
Last Glacial Maximum
Repeated ice it I #1000 yoera o0
epe glaciations, ice ages, inter Little foe Ag N

rupted by warmer interglacial pericds



Defects density

Defects/KLSLOC
[ N N

Projects (by time order)
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tren 3 — 2008)

CAT defects density
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PDD Density
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r ) How it works

s
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s Objectives

Company’s \
Business
Objectives

Increase Im;?rove
business quality an.d
efficiency Move up in

value chain

v, A S L I T

.o >
Softy :'l' Software Defect
Non- SE indicators Development E s Coding Productivity Densit Non- SE indicators
Efficiency Y v

4

cone
LY LY o
. ] ]
¢ Project Efforts S_oftware ¢ Pre-delivery Defects ¢ CAT All Owners
' . > Maintenance ' - ' ¥
o Estimate Precision o « Removal Efficiency s Defect Density
. Efficiency .
~ L
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| messuramart I
| Iregubariy)

| meesuraman
| iregudary)

info message
{locations change)

Schedule

time sheets, source code,

requirements doc,
dasign doc, test plans,
user doc

|
| peer review
| b reports
! 4
s
|Tast foufds resills
|ng|.l=ny] |
| |
| |
| P15 —4 - -
| | defects in CQ, Jira, TFS
| |
e e e e e = |
MNODE: PO7  |TITLE:

g Note
3 S| 3
3 o) o Set of Measurement Tools:
£ gl 2 - MS Project
= - SizeGauger
M t - EfflorisGauger
» Measurement | measurement SaASUTEMENt | e asurement tools -ProMIS.
»| forms setup forms tools {canfigurad) < LUXProject
N configuring - 959-10 macroses
-AWS
PO7-01 PO7-02
QT QI QT ﬂT ﬂTME:&.'.U ent
PM| QAl gsg.nn PM| Qa| Measurer
3
- - 0y ™
5 T 7T
THEEE
g % == g
ELELELILE
§ —Q
Measurements ;ﬂﬂﬂsurement = g Y
- i onms.
»  conducting gt % ¢
> PO7-03
- measurement forms
ﬂ ﬂ @ Analysis of
mi rement
QA m Measuranent b DL L $
Toots PO7-04 | ifan 5] =
with analysis results) b
al 5 ¢
QA Analysis of
guantitative
indicators measurement forms
{wish o, acticns, if any)
SDP (actua PO7-05
] &l &
il Lead L.
Measurement & Analysis MO 0.9
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t_—

Data source -

ClearCase/ VSS,

SVN, Perforce CQ, Jira, TFS [:Jaa?lr,:flz)
Artifacts global.mpt — 7 ‘ N
——manually- manually AWS Fron End
manually
EffortsGateway SizeGauger SizeGauger
manually manually
959-10 macroses [ﬁ B
010-01 $chedule 480-00 990-00
globa‘l.mpt 009
Measurement manually
R B B N B R
901-01 959-03 959-01 959-08 959-10 959-09 959-06 959-07

QPC Forms D D - D - Dashboards
SPI-30 980-xx~01 959-02 959-11

PCB & beyond PCB forms, SPC Forms
D <}: protoSPC :‘>

SPI forms beyond PCB  SPI-10-01
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= PCB Goals e (R C e e GO R ucL =318

= History of measurements i

= Capability of the process 20 Aﬁ%ﬂvﬁw cL=2004
= Confidence in that capability ::

= Basis for capability predictions = ey ——r——

=  Luxoft PCB
= Based on business goals
= Updated yearly B
. Stratified by: ( ‘-
= Process Type (Delivery Center)
Project Type (Dev, Mnt)
Project Size
Technology (coding language)
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o £
o m
=5 = L = £
@) ik} (= E =] En
i a c E z 3 L = II
Indicator_Name - 9? ug O E _E E E
g @ =2 g g R S S
o o o o = 3= o
2 o o = o = = = =
3 |[Economics
4 |Software Development Efficiency Blend Bilend Man*hrs/KSLOG
T Man*hrs/KSLOG/ !
_38 | Software Maintenance Efficiency Mnt | Blend b-day ik (L L
46 | Project Rework Efforts Rate Blend Blend Percent . +/-1 sigma
_T5 |Goding Rework Efforts Rate Blend Blend Percent " L
ﬂ Design Rework Efforts Rate Blend Bilend ¥
ﬁ Documentation Rework Efforts Rate Blend Blend ]
ﬁ Requirements Rework Efforis Rate Blend Blend 5
76| Test Design Rework Blend Bilend e
204 | Software Efforts Distnbution Rate
415|Efficiency (productivity)
ﬁ Coding Productivity Blend Bilend SLOG/man*day "3 3
450 Testing Productivity Blend Blend Defects/man*hrs 4 C s i
482 | Software Defect Remove Productivity Blend Biend Defects/man*hrs B i R 6
509/ Product Quality
510| Software Defect Density Blend Bilend Defects/KSLOG o
% CAT Al Quners Defect Density
563|PDD Density Mnt  Blend o
570 Mnt  Blend { B
51 Project types that ot Blend | .NET &
572 tributed to th Mnt  |Blend |Java i
573 contripute (o] e Mnt Large N
574 average (Mean) Mnt  |Large |Java "
575 Mnt  Middle
576 Mnt | Small i
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protoSPC is a Ms — B i i
Access based e B em oy i
application for T — R
collecting, analyzing r5 === =S e
and reporting e
quantitative project T — | o

26-10-2002 ETOMS |
t H H H t 19-12-2002 COMLIBI2/3 . | = "D
- ESCM_DEV 7|47 | & Tt el o Soecad | e
metrics and indicators. eaeoorel j ‘ e v 2 Y E P

ENCHC (Dev) -
femces [csacanes[oen| ae i
f

It’s integrated with = = < el 4
Excel-based - ; = el g
measurement forms :

used in projects to:
v'collect data
vanalyze causes of =% =
variation -
v'test stability
v'report on all levels
and

v'maintain statistical :
baselines

E3BEE301E90 0808980380008k 801
PiEiie i3 HH

[




A\
CLUXOFT

v Expertise in Software Services

ProtoSPC

L S

Add stratified
data and
primitive

metrics

Identity
data

Stratified
data

1681.50

|-
[ erm

[ o200 [ 109470 [ 9660
[ 2ee0 [ om0

m-z‘ta &0
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?C. Statistic analysis

deing P.ru:uductivit';-j -

Selected
indicator

Bioeing DO =

Selected

capability strata

=101 x|

____________________ Avg-3Sigma

D

28-10-2002 ETOMS 1466 935 D -

W 19-12-2002  COMLIB/2/3 457  100e D Avg+3Sigma

24-12-2002 ESCM_DEY G027 47 D
03-10-2003 ICATZ (dev) e62 |25 |D
01-11-2004 | ENCYC (Dev) 22 16 o
17-12-2004 CEDRS_SDG (Rel. 1. Dev) 50.6 3.6 D
07-02-2005 EMCYC_SUS30 {dev 3.1) 8.5 379 D
26-02-2005 | BRIDGE §6.7 71.5 D
- 30-03-2005 REDARS_MNT (Rel, &.07 19.4 473 D
Warning 708 515 D
indication!!! 52,1 o
o

Problem
detected

Statistic
distribution
chart

No problem!

Domain
AYG

Save in
beyondPCB

Save in

PCB Histogram

Delete Delete Base set Export E .'I:
record . max " min only {Excel) &l
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= Discussion?
= Questions?

= Contact Us

Luxoft Quality Center
LUX-org-QC@luxoft.com

Nickolay Bykov Stas Kalkanov
Senior Process Engineer Quality Center Head
NBykov@luxoft.com SKalkanov@luxoft.com
Ext. 4929 Ext. 3749

—
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Stable defined process
yields various results

but those results are UCL = 10.7 Days
distributed “normally”, : _ :
according to the law of " a1 v 1 mnn  m  Y aE EEE e
probability. 13 4 E Customer
18 i Reguirement
. : "oice of the
Most of the results are 14 4 i Customer)
grouped around 12 . ]
Mean”. - E
Frequency ] Target
* Other results are = ' Upper Limit
grouped “normally” in G- ' of 12 days
form of a bell-shaped 4. I
curve. 2. '=
0+ ;
* Percentage of the 11 2 3 4 15 6 78 B ' 12
results obey the Elapsed Time Between Problem Evaluation and Resolution [days)

“Sigma” law.

—
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- 3 Sigmas Avg +3 Sigmas
+ Li

997 of 1000 instances of the controlled process will be within +/- 3 Sigma range

68 of 100 instances of the controlled process will be within +/- 1 Sigma range

Sigma = root-mean-square deviation (rms deviation)

—
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statistics — Process Variation  <.UXOFT

Controlled Variation
Normal distribution, just
“noise” of the process

Note: The histogram of a controlled
process can be Bell-shaped, Poisson,
Skewed, Pareto,... (not the subject of
the present training)

Uncontrolled Variation
Variation due to
assignable cause(s)

Frequency
of
Measured
Values Time

Uariam
Measured Values

Frequency

Measured
Values Time

Variation in
Measured Values
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i Process Under Statistical Control

Release Date
1 AMG62007
2 212007
3 242007
4 XFEIR007
A AMar2007
3] ararzoo7
T oanA0ay
a8 ar31rzoov
9 BIFr2007
10  BH 32007
11 riinlin
12 Frarzoo7
13 Tr3trzooy
14  8M4i2007
18 8222007
Range []
4.00 440
440 A.00
5.00 540
540 G.00
G.00 G.a0
G40 7.00
7.00 7.Aa0
7.an a.00
g.00 g.a0

DefectsKSLOC

4.85
§.10
B.35
§.90
5.87
§.35
710
5.60
§.10
5.5
§.10
7.60
510
§.10
511

# of Values

O = = 5L —= = O

CLUXOFT
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g.00
PANPAVA
//\\/ v Vs
# 500 1
4.00
3':”:' 1 1 1 1 1 1 1 1 1 1 1 1
2 4 T8 9 10 11 12 13 14 154
Measurement
7
5
5
&
g 4
=
E’S
z I
1
S W I i N B

4.50

5.00

540

650 A F.a0 &.00 A0
Range

—__—
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. Uncontrolled Processes
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- 1

14.00

7
o L]
/

10.00

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18

Too many (>=8) subsequent values on the same side of
the average line

20.00 -

18.00

16.00

14.00

12.00

10.00

&.00

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18

Too many (>=4) subsequent values on the same side of
the average +- 1Sigma line

16.00 -

14.00

3

f

12.00

10.00

| #2 'Sigma
1

/RN AW AN ¢

Wl ATV NAT A
- WA . J/\
4.00 " \./.

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18

16.00 - 4

14.00

12.00

10.00

§.00

6.00

4.00

2.00

0.00

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18

+3 Sigma

Too many (>=2) subsequent values on the same side of
the average +- 2Sigma line

Values upper the average + 3Sigma line or lower the
average - 3Sigma
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- In ever changing software

industry, it’s hard to have a solid Indraduals (X) and Moving Range Charts

basis for continuous statistics (a o T UCL = 54.01
large organization like Luxoft can hardly

measure more than 10 projects of the same
type following the same process)

45 CL=4503

Staff Hours

- When subgroups can easily
include non-random components,
XmR charts minimize the influence
that non-random effects have upon

estimates for sigma (by keeping the
subgroups as small as possible). The
smallest possible subgroup size is 1. There
is no way to estimate sigma from a single
measurement, so we do the next best
thing—we attribute the changes that occur
between successive values to the inherent
variability in the process. The absolute
values of these changes are called two-
point moving ranges.

—

LCL = 36.05

UCL=11.03

CL=3.38

Moving Range
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Clarify business goals and strategy

Evaluation of the process *
performance:

[dentify and prioritize issues

First — stability ‘
Then — any process improvements

| Select and define measures

* CMMI Level 4 requires an

organization to stabilize (get under

the statistical control) the most
critical processes.

Mew issuss?

Yes

Mew

| Measure process performance measures?

* CMMI Level 5 requires an Heioea
organization to continuously assignable
. Caluses

improve the process to satisfy
their business goals.

Change
process

Continual
improvement
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Three ways to improve process
capability:

1. Reduce variability while keeping
the average the same.

2. Retarget the process by shifting
the average.

3. Revise the specification so that
more of the results fall within the
specification limits (a negotiation
issue rather than true process
improvement).

Upper Spec

Reduce Variation
L
FHE-EII

Upper Spec

Shift the Aim
P
Upper Spec

Change the Specs




