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ROl Dashboard®©
http://www.thedacs.com/databases/roi/

rw:c The Data & Anilyg. Center for Silflwarc

ROI DaShboard° Ovaerview FAQ Submit a Case Study

In response to increasing interest and attention from tha softwara engineering and software acguisition
community for benafits data from software tachnical and managemaent improvements, the DACS presents the
ROI Dashboard@, The ROI Dashboard® augments and updates the DACS Report "A Business Case for §
Process Improvemeant' with the latest published data on benefits, The ROI Dashboard@ graphically displays
apen and publicly availlable data and provides standard statistical analy5|s of the data. To learn more about the

faatures and usage of the ROI Dashboard® please read the gverview,

Step 1: Step 2:
Saelact the improvement areas you are interastad in
axarining (select up ta four by using the control key). Naota: in?
Ibrnp:%\éedm:nts zr:hsplit in}::c"1 tw? gilroyép:::hgse_rwith axte;siva
anefit data and thase with orly limited data, To visw whal 0 i
improvements organizations hazs implementad concurrently, ('.ZJ XS IFIETS M
please view our mprovement area matrix, To view mora © Bar Plat {details)
detalls about CMM and CMMI Improvernents cick here, O Text (details)
—— Extensive Data Available ”~
Agile Development
CMM Software Process Improvermart
CMMI Process Improvement
Cleanroom
Inspactions
Meassuremeant Program
PSP/ TSP
Feuse
—— Limited Data Availakle v

If you have data about the banefits from software process improvements at your organization and would like to
submit them for indusion in the ROL Dashboard, please Submit a Case Study (If you have concerns regarding
nrivacy or proprietary information, please read about our data collection nolicy), If you submit data, you are entitled
t0 receive a fres gift: either our ' Busihess Case for Software Prooess Impravernent” tegort or the DACS DOD/IT

Acranyrn Lizt on CO ROM,
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What type of display are you interestad

Obijective: Transition from
Anecdotal Evidence to
Industry Trends

Captures 10 Years of
Open and Public ROI
Data from Industry and
Acquisition Organizations

Organizes and Displays
Data from Similar
Improvements and
Benefits
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Published Data

Results for CMM Software Process Improvement,

On any graph below, "mouse-over” a displayed line segment to see details of individual observations, "Click" on a line segment of
interest to see further details about the individual obseryations. "Click" inside the box to display a timeline of the improvements. The
numbers above each graph represent the number of data points for that graph.
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Contribute your data through our online survey or via email,
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Attribute Displays:
* ROI
* Reduction in Rework
 Impact on Productivity
 Impact on Quality
* % Defect Reduction
* % Defects Found
» Impact on Schedule
» Cycle Time
» Schedule Variance
* Reduction in Project Cost
» Cost of Improvement
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Box Plots

<} DACS ROI Dashboard - Microsoft Internet Explorer

Box Plot Extrame value — greater than 3 box lensths above the hings
@ +— appmmimating the third quartile
1 [=) 1 3
Impact on Quality (% defect reduction) —
]
1207 - OQutliers — greaterthan 1.5 box lengths above the hing=
a4 1| appromimating the third quartile
1001 e
g B ——— 4+——— Largsst observed valve within 1.5 box langths from hing=
T 807 o — Whider
= B £ |« Datapoint(s) within 1.5 box langths from hinze
- 1 L —— «————— Hing= approximating third quartile
— B #——— Box
o 404 2 Box Nlzan
&= a Length Median
o s — L | ¢ Hingsapproxmating first quartils
& 20 : oi
> t — "Whideer
&= 0- h —L— +——— Smallss observed valve within 1.5 box lengths from hinge
-20 ' ' ' ' ' - Outlizr — graaterthen 1.3 box langths below the hings
o L= ToTE N =
approximating the first quartils
Crr
Software
Process —T 3 Extrame valvz — greater than 3 box lengths below the hinge
|mErD'\fement . approximating the first quartils
Far further explanation of boxplots and hinges please see (Tukey 19771 1, W,
Tukey, Exploratory Data Analysis, addison Wesley,
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ROI Dashboard© Analyzes Benefit
Data from Best Practices

WQ The Data & Analysis Center for Software

T e -

& ROI Dashboard® overview

Results for CMM Software Process Improvement, CMMI Process Improvement, Inspections, Reuse,

On any graph below, "mouse-over" a displayed line segment to see details of individual ohservations, "Click" an a line segm
interest to see further details about the individual ohservations, "Click" inside the box to display a timeline of the impro
numbers above each graph represent the number of data points for that graph,

FAQ Submit a Case Study

Number of Data Points

Back to search Contribute your data through our gnline survey or via amail, .
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Bar Plot
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Sample ROl Dashboard®© Bar Plot

Individual Observation
Number of Data Points
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20 15 1-standard deviation lines
15
h=!
€0 e \ Value in Red
ean vailue in e
. ——
I:l .....I......... ""'I' """"
ChiM C M
Software Frocess T .
Process Improvement 1-standard deviation lines
Improvenent
ROI Dashboard© 7 Q
2005 CMMI Tech Conf © 2005 by ITT Industries, AES; Tom McGibbon SRS
Duisatrimabyds Center oo Soltware



IW

Text

Wc The Data & Analyms Centcr for Soflware
ROI Dashboard®

Overview FAQ Submit a Case Study
Improvement: CMM Software Process Improvement
Metric Tn!:al Data Minimum Maximum Median Mean Star!da_rd 25th . 75th .
Points Dewviation Percentile Percentile
Impact on Qualit E,D defects 100 % defects |94 % defects 94,67 % defects |5.03 % defects |90 % defects 100 % defects
of defects found) = foound found found found found found found
ROI 18 b 19 Ratio & Ratio 5.9 Ratio 3.99 Ratio 4.3 Ratio 6.8 Ratio
Impact on Qualit 24 ;f' defect 100 % defect 50 % defect 47.9 % defect  |33.16 % defect |22 % defect 72 % defect
defect reduction) == reoduction reduction reduction reduction reduction reduction reduction
Impact on Cycle Time |12 -019 90 % decrease |43 % decrease |40.5 % decrease[20:0% % s 5 70 % decrease
o decrease decrease decrease
Impact on Schedule 10 = 08 % decrease |46 % decreass |43.3 % decrease[t0:72 e 33 % decrease |67 % decrease
Mariance % decrease decrease
Impact on 37 -0,.-'5 350 %% 37 % 81.78 % 98.06 % 18 % 100 %
Productivity i in:provernent improvement improvement  limprovement improvernent improvement  |improvement
Reduction in Rework |6 E{F decrease 73 % decrease |36 % decrease [41.5 % decrease ég;;:_é;;’"e 30 % decrease |46 % decrease
o
Ezgrmun in Project 2 }?,8 decrease 20 % decrease |19 9% decrease |19 9% decrease |1.41 % decrease |18 % decrease |20 % decrease
o
Cost of the s Ex, £ total 3.15 % of total |2.58 % of total |2.58 9% of total |0.81 % of total |2 % of total 3.15 % of total
Irprovernent = e;foort ota effort effort effort effort effort effort
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1 ROI fram the overall SPI
effort..

In moving from CMM Level 2 to
Level 5, Maotorola invested
$90,180 and saved $611,200
on rework, for a ROT of 578%.

Based on a sample in 1920 of
six large real-time embedded
projects, Raytheon's Software
Systems Laboratory achiewved
a 6.7 annual ROI while moving
from CMM Level 1 to CMM
Lewvel 3. Investment was
approximately $1 million per
year, and the sampled projects
used about 55% of S5L labor
resources, Approximately $9.2
million in reduced rewark was
saved by 1990, of which $4.48
million were saved in 1990,
($15.8 million was saved by
19923

Oklahorna City-aLC gathered
ROI infarmation for 18 of 44
software process
improvernents, They invested
$462,100 for a return of
$2.935M, a ROl of 6.35t0 1

o T T

mpact on Productivity

mert
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l
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Details Available When Needed

Wc Thc Data & AnalySIS Centcr for Soflware
l W ROI D&Shboarda Overview FAQ Submit a Case Study

Fact Information

From 1992 to 1999, Thomson - CSF implemented the following Improvements:
- CMM Software Process Improvement

BACKGROUND:

= Company currently known as Thales
= European worldwide leader, £7 billion in yearly revenues
= 50,000 employees, 50% engineers, 20% outside France

OBSERYED RESULTS:
Thomson - CSF observed the following changes:

» The overall cost {investment) of the improvement was ~2.8 to ~3.5 % of Software Effort measured after the
improvements{CMM Level 2 Organizations)

» The overall cost {investment) of the improvement was ~2 % of Software Effort measured after the
improvements{CMM Level 3 Organizations)

m The overall cost {investment) of the improvement was 31,000 hours measured after the improvements{CMM
Level 1 to CMM Level 3)

m The cost of training was 2 days / year measured after the improvements{Training required to reach CMM Level
2}

m The cost of training was 3 days / year measured after the improvements{Training required to reach CMM Level
3

m Estimated savings in development cost was ~57,000 to ~100,000 hours measured after the improvements{CMM
Level 1 to CMM Level 3, 1992-1997)

» The Return-on-Investment {Cost Savings/Cost of Improvement) was 4.3 Ratio measured after the improvements
(CMM Level 2, 1993-1935)

» The Return-on-Investment {Cost Savings,/Cost of Improvement) was 3.75 Ratio measured after the
improvements{CMM Level 3, 1996-1997)

» The deviation in actual cost compared with estimated cost was ~130 to ~150 % measured before the
improvements and 0 % measured after the improvements(CMM Level 1 to CMM Level 3)

» The number of defects delivered to the customer was ~130 to ~150 % measured before the improvements and
0 % measured after the improvements{CMM Level 1 to CMM Level 2)

» Total defects observed was ~50 % measured after the improvements{Iin Peer Code Reviews (80 % of code))

= The number of defects delivered to the customer was 44 measured before the improvements and 9 measured
after the improvements({1993-1996, from 2 CMM Level 1 projects to 4 CMM Level 2 projects)

= The number of defects delivered to the customer was 9 measured before the improvements and 2.4 measured
after the improvements{1996-1997, from 4 CMM Level 2 projects to 18 CMM Level 2 Projects)

= Increase in Schedule Performance Index, where SPI is the ratio at the scheduled completion date of the amount
of work performed and all scheduled work, was 50 % measured after the improvements{CMM Level 1 to CMM
Level 2)
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Combined - ROl Dashboard©
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% defect reduction

Combined - ROl Dashboard©

Impact on Quality (% defect reduction)

Impact on Cycle Time
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Improvement Area Matrix

mc The Data & Analysis Center for Software

el ROI Dashboard® oeurview FAG Sabemit 4 Case Study

attention from the softwars engnesrnng and sof
ware tachnizal =nd mm
i 2ugments and uoda :
publched data on ban 01 Dashisoard v
ata and provides standard statisticsl analysis of the Cata. To leam more abcut the
Fstures snd uzsge of the A0 Dashboard®s please read the pueniew:.

ROI DaShboard@ Ooverview Submit a Case Study

e
g the oo 4. T

Improvement Area Matrix

[—— Extencisa Dam Svsilstle —— o
fayle Davalapmen
CiM Softrare Process knprovement

CMM| Process improvement
Clearroo

The following table shows which pairs of improvements are commonly performed together by organizations currently in
the DACS ROI Database. Each cell contains the total count of records found in our database (where the improvement
pair is defined by the row and column). You can view the matching records by clicking on the total count,

Limitd Diete Svmimnls —— %

Sutrn |

CHMM

fyr be: fi =t SN OFOC=SS Impros i CMMI

e m?;'::-.sm':___p—"-' ggel\lfelo S g::g:g;e Process Cleanroom Igsngl Inspections gﬂeasurement .T_ggf Reuse

o rochive o frem gt ither et A Btranrs Gane o St p Irmproverment rogram

S LIS O 0 RO Irmproverment
Copyright: Z00% by ITT Incusns: A |
e 10 ] ] i i i i i i

Development
CMM
SEimarE 0 63 3 1 1 i 0 2 1
Process - = = = = = =
Improvernent
CMMI
Process 1] El 23 1} 1} 1] 1} 2 1}
Improvement
Cleanroom 0 1 i} 5 a 1} a a 1
IS0 9001 1] 1 1] 1} 1 1] 1} 1} 1}
Inspections 0 7 i} 1] 1] 19 1] 1] 1]
Measurement 0 0 a 0 0 0 3 0 0
Program
PSP / TSP 0 2 2 a a 0 a 11 a
Reuse u] 1 1] 1 1] 1] 1] 1] 19
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Access Detalled CMM/CMMI Data

WQ The Data & Analysis Center for Soflware
' = te

WQ The Data & Analysis Center for Software

ROI DaSl:ltjoard-m Overview FAQ Submit a Case Study

ROI Dashboard®  overrien

N FEEPETER T0 NCTEAENg interast and attention from the sof sngnesnng ad software e isition
ccmrlmy for bes data 1 i Improvements, he. S p < th
ROt

In response to increasing interest and attention from the software engineering and software acquisition

;';'Eﬁf-wilm'-'m Yo inmsesEs community for benefits data from software technical and management improvements, the DACS presents the
T ROI Dashboard@®. The ROI Dashboard® augments and updates the DACS Report "4 Business Case for Software
© ar ot (dztais] Process Improvement” with the latest published data on benefits. The ROI Dashboard® graphically displays

© Tort (lesaile) open and publicly available data and provides standard statistical analysis of the data. To learn more about the

features and usage of the ROI Dashboard® please read the owverview.

Step 1: Step 2:
Select the improvement areas you are interested in What type of display are you interested
gxamining. In the list below ROT data is classified by the in?
organizations final maturity level while an asterick represents
() any previous CMM or CMMI level, Mote: Improvements are split & Box Plot (details)
oo imareate 2t into two groups: those with extensive benefit data and those .
Zubime 2 oz Shude with only limited data. You are currently viewing CMMCMMI O Bar Plot (details]
Efé:?: “;E':&Mn'm o= Cate o Softuane Erosess mi related data only, to view all data please click here. O Text (details)

Coyight 2005 by ITT Industries

Extensive Data Available
Achieving Chdhd L2
Achieving Chdhd L3
Achieving Chikd L4
Achieving Chhd LB
Achieving Chihdl L2
Achieving Chhdl L3
Achieving ChkI LS
Limited Data Available
Achieving Chihdl L4

If you have data about the benefits from software process improvements at your organization and would like to
subrit them for inclusion in the ROI Dashboard®©, please Submit a Case Study (if you have concerns regarding
privacy ar proprietary information, please read about our data collection palicy). If you subrit data, vou are entitled
to receive a free gift: either our "4 Business Case for Soffware Mrocess Tmprovernent” repart ar the DACS DOOAT
Acronyin List on CD ROM,

Copyright 2005 by ITT Industries
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ROI Dashboard Data

CMMI Data

ROI Dashboard®© 15
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Analysis of ROI Dashboard© Data

As of 10/6/05

~|S]Agile Development

ofCleanroom

Number of Reports

Quality: % Defect Reduction

Quality: % Defects Found

Quality: Reduction in Rework
Total Quality Related 4

—|w|Meaurement Program

slolzlPspiTse
_| .Jiso 9001

~|=|Reuse

—_

S| 2| ol o lslinspections

SloleoRISlcMMm sPI
S ININE B L

1 1 7 1 1

Cost: Productivity Impacts 3 27 9 2 2 1 10 54
Cost: Reduction in Program Costs 2 2 1 1 1 7
Total Cost Related 3 29 11 2 3 1 2 10 61
e \ &\\\\\%&\\\\\\%\\\\\\\\&&\\\\\%x >

chedule: Impact on Cycle Time
Schedule: Schedule Variance Impact 10 1 2 13
Total Schedule Related 42

&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

ROI: Return on investment

ROl: Returnon investment ] | 18] 14 2] 2] 3] 1
&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Cost of Improvement {2 1 ] 4 1 | 1 ] 5

&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Total Benefits Observed 104 232
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CMMI Statistical Summary

Wc The Data & Analysis Center for Software

- - I = ——
o S
ROI DﬂShbDﬂ.l’d@ OYErview FAQ Submit a Case Study

Improvement: CMMI Process Improvement

Metric TDFaI bk Minimum Maximum Median Mean Star!da_rd 25th . 75th .
Points Deviation Percentile Percentile

ROI S gatiu:u 13.3 Ratio 5 Ratio 6.46 Ratio 3.98 Ratio 4 Ratio 9.65 Ratio

Aokt bin cle 4 Le 50 % decrease |29 % decrease Us 5 LBl 5 17.5 % decreasel|44 % decrease

Tirmne % decrease decrease decrease

Reduction in Rework |1 E:"Ddecrease 60 % decrease |60 % decrease |60 % decrease |0 % decrease 0 % decrease 0 % decrease

L=

Impact on Quality 16 EIIISdefect 95 % defect 48.5 % defect |46.97 % defect |29.52 %% defect |25.5 9% defect |67 % defect

(% defect reduction)|= reoductiun reduction reduction reduction reduction reduction reduction

Irmpact on g °5,.-' T3 % 30 % 34.33 % 259 % 9 % 59 %

Productivity = e improvement  |improvement improvement improyvement improvement improvement

iImpraverment

Irnpact on Schedule 1 30 50 % decrease |50 % decrease |50 % decrease |0 % decrease 0 % decrease 0 % decrease

Marlance % decrease

Impact on Quality iad foct 98 % defects 98 % defects 98 % defects 0 % defects 0 % defects 0 % defects

(% of defects foundi|= f;un?:l Bots found found found found found found

Reduction in Project 2 20 40 % decrease |30 % decrease |30 % decrease Lok B 20 % decrease |40 % decrease

Cost % decrease decrease

Copyright 2005 by ITT Industries
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Detailed Summary Data.. .
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Detailed Summary Data.. .-

Impact on Quality (% defect reduction)
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CMM vs. CMMI

ROI Impact on Productivity
=] 400
350+ '2-?'
204 18
- = 300+
£ 2504
a 15 5 T
= '|' Z 2001
- =
10 £ 150+ :I:
N £ 52 100+ .
T I 50 e
u] - T T T 1 0 == T
Chak Chaml Chihd Craml
Software Process Software Process
Frocess Improvement Frocess Imnpravernett
Imnprovement Imnprovernent

Impact on Cycle Time
Impact on Quality (% defect reduction)

1204
1204 y 100 .
c 100 ¥B a0-
= 80 i
] B0 540
= = @
3 — =204
m = b
- 20 i
&2 i
" -20-
20 . . | . . . . . . . .
Chitd Chardl
Software Frocess Chit Chrdl
Frocess Improvement Software Process
Improvement Process Irnprovernemnt

Irnrovernent

ROI Dashboard© 20 WQ

2005 CMMI Tech Conf © 2005 by ITT Industries, AES; Tom McGibbon 7oA
Duisatriabyds Centir (oo Salbae




Challenges in Open Reported Data

« Data reported from commercial organizations being
reported is inherently competition sensitive

* Only successes/improvements reported. Few failures.
« Some observations are vague
« Some authors only report notional data

« Data not adequately defined/quantitative. e.g. “Near
Zero Defects Delivered.”

* Benefits reported, but not cost of the improvement

« Some only report averages. How to combine with
specific case studies?

 Variability in units and definitions

* Inconsistent use of terms in reporting. What part of the
lifecycle was measured?

ROI Dashboard®© 21 WQ
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Building the Business Case

« CMMI has demonstrated with quantifiable
evidence of improvements in cost,
schedule, and quality

» Use data in process modeling

« Compare your data to Dashboard data
— Does it agree? If not, why not?

» Build simple spreadsheets for what if
analysis

ROI Dashboard© 22 WQ
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Next Steps

* Need More Data: CMMI and other

* Need Feedback from You on the ROI
Dashboard© for Problems &
Enhancements

 Coordination with SEl on CMMI Data

ROI Dashboard® 23
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ROI Dashboard®©
2005 CMMI Tech Conf

Thank You!

Tom McGibbon, CSDP
Data & Analysis Center for Software, Director
775 Daedalian Dr.
Rome, NY 13441
315.334.4933
tom.mcgibbon@itt.com
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