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“Project Risk data can provide your
organization with quantifiable evidence
of efficiencies and improvements in the

performance of your teams and in the
execution of your projects.”
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Consultants What is Project Risk?

Project Risk can be defined in many ways.
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5 Management
Consultants What is Project Risk?

Project Risk can be defined in many ways.

“Project Risk management is the systemic process of identifying, analyzing, and responding
to project risk. It includes maximizing the probability and consequences of positive events
and minimizing ...”, PMIBOK

Cost/ Benefit to the organization before the project begins
Risk to organization of project not implemented or failing before the project begins
Risk of project failing during execution of the project.

Using the last definition as the basis of the program allows risk analysis to be
performed from project inception through post implementation.
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Consultants How Can Project Risk Data Help?

For the entire organization, before projects are funded, throughout the project lifecycle
and after the project is over, Project Risk Data can be an invaluable asset.

Project not yet funded Project Lifecycle through Implementation

Create estimates that include g&fgﬁag?f% élugggiégt&\lfggssﬁcrggtees Documenting existing
quan.tlflable scope arld quality fo actual results team .capabllmes

Provide Sr. Mgmt. with Creating measurable, objective Creating measurable team
probabilities of success & project reporting (e.g. RAG) productivity improvements
risk data Providing very early warning of

Provide Line Mgmt. with alternate any project deviation

scenarios for a project.

Risk data can improve the overall organization by improving processes and team
productivity by learning from the measurable data.
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Introduction & The Problem

2 of the key project management practices that have long been the Achilles' heels of
development projects are Risk Management and Estimation.

Experience of a Large Telecommunications Supplier
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Case study: Before & After Project Risk Implementation
Percentage of projects over schedule reduced from 84% to 5%
Amount of cost overruns of project portfolio reduced from $14.5 MM to $500K
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Consultants The Solution & Recommendations

The solution is to create a repeatable, predictable, adaptive, Project Risk process
that integrates and quantifies staff, budget, duration, scope and risk of a project.

Create a process and database of metrics that can be used to make future efforts
more accurate.

Recommendations

Industry best practices tell us to expect gradually 0
increasing estimation accuracy through the SDLC N

5%
Consistent with PMI and CMMI Estimating

5%
Guidelines and Measurements, projects would -
estimate at 3 discrete points in the lifecycle: o w

Cone of Uncertainty

Concept Development y’

-15%
Analysis
. -50%
Design n
T5%
-100%
Project Intiation Requiretnents Detailed Design
& Lpproval Developtnent
g o Requirements chitecture roduc
We recommend estimation accuracy targets sy e Conpis

of: +/- 50% (Concept Development), +/- 25% -
(AnalySIS) and +/_ 10% (DeSIgn) Taken from “Software Project Survival Guide” by Steve McConnell
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Consultants Considerations & Pitfalls

Many factors need to be addressed in the Business Case (or other project inception
documentation) for the Project Risk program.

Accurate scope data at the inception of a project.

Changing scope, cost, schedule, resource data throughout the lifecycle.
Aligning data when changes occur.

Validating data when challenges occur.

Presenting of detailed data or high level data.

Integrating with existing processes (SDLC, Project Accounting, Project Plans, etc.).

These considerations and pitfalls will be addressed in more detail

throughout the rest of the presentation.
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Consultants Inputs Elements

There are a couple of data types that need to be quantified to make
a Project Risk implementation successful.

Standard cost, resource, schedule data (integrated)
Productivity

Standardized Scope Components

Components Mapping Tool

Documentation of assumptions and data is key to adding confidence to this process.
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Consultants Productivity Inputs

There are 40 elements divided into 4 categories.

Scale ranges from 0 — 40.
Compared to industry, existing firm data or team data.
Measured before project begins and after project completes.

Assessiment Rating
Categories: Detailed Guestions for Assessment: (Select from drop down
list in each cell)

How good are the toals & methodologies thatwill  \What was your level of farmiliarity with the development hardware?
supportthis development processy What was the availablility of the devaloprment systarm?

YWhatwas the role of database management in this system?

How wiould vou rate the technical complexity of this [vwhat was the intensity of memory utilization In the systerm?
project?

YWhatwas the volume of data in this system?
Yhatwas the complexity of data manipulation in this system?

How would you rate the competence, experience & |vwhatwas the effectiveness of management and leadership?

e e T e Whatw&sthn avullablllt':.u:uftrmmng'? EA RN AL b AR

Whatwas the laevel af stamturnover?

YWhatwas the availability of skilled manpower?

YWehatwas the level of functional knowledge?

YWhat level of experience did the development team have with this application type®?
Yilat was the level of motivation of the development team®?

YWhatwas the level of cohesiveness of the development team?

YWhatwas the level of hurman communlcation complexit?

Howe would you rate the gquantity and complexity of  wWhat was the relative % of reused software?
integrating reused, unmodiflied software? e e e e et e e e o

YWhatwas the level of complexity Dfintegrating- products with new code?
Whatwas the level of experience using the specifiic products?

Productivity assessment is the starting point of data collection.
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Standardized Component Input

Component sizing has to fit at every stage of measurement and must also be

translatable.

Release Level
Business Requirements
High Level Requirements

Detailed Requirements
Full Lifecycle Build

RAD Build

a Project:s Harmme of Proaject:
4 Project Iiarnad)en: Harme of PV - Datas
o
E
¥ Enter data in columns B-E and E-1. You mag enter Low_ Most Likelyg, and High OF gou mag enter just the rangs [Laow and High] OF gou
5] ey enter just the Moaose Likely value,
a
el el e e S T LR

Lu] Function Linit:
1
12
13 Gearing Factor (Ao o et ) Humiber of Componaents

1 o=t Mot
14 Lo Ao B o 8 B R I el fow |Lfkefly | Firgh £ o Likely ook |
15 | Design
16 1 Technical Spec. [Simple] 120 240 0| I Technicsl Spee, [Simpls] [x] [i] ]
17 z | Technical Spes, [(Auverags] - 240 4z0f Fzo| I Technical Spec. [Suerage] a a af
& 3 | Technical Spea. [Complen] - 480 aE0 ™ 1440] LW Technical Spec. (Camples] o o af
12 4 | Module Spes, [Simple] Z4 48 Tz 1Iuradule Spec. [Simple] [ o o
20 5 |Moduls Spec. [Awverage] ™ 48 as ™ 144 | ILPAGdules Spee, [Averags=] o] 1] of
21 & |Msduls Spee, (Coamples] - T2 144 7 216 | I cdules Speo. (Eomplen] o o af
22 | Euild
22 7 Tables Simple 268 50 TE|ILWTables Simple (] [i] [i]
24 g8 | Tables suerags - (1 120" 195 | LW T ables Suerags o o of
26 | @ |Tables Complen i 100 zoo[” 200 | LT ables Complen o " af
=1 10 | Stored Procedurss Simpls 26 50 7h| IS iared Frocedurss Simpls o o [z}
27 1M | Stored Prooedures Swerage - 50 100 - 160 | ILdStored Procedures Swerage (] [i] [i] i
za | 12 | Stored Procedures Comples - 125 2o [ 376 | ILiSiored Procedures Comples o o of
29 12 | OFSA Stored Froceduress Simpls (=15} 1E0 240 1ILWOFEA Stored FProcedures Simple (5] (5] (6}
30 | 14 | OFSA Stored Procedurss Suerage - 240 azol” 7zo0| IWOFSa Stored Procedurss Suerage o o of
kel | 16 | OF SA Stored Procedures Comiples - 320 sa0 [ SE0|ILWOFSA Stored Procedures Comples ] [i] af
=F] 18 | Reports wiTabls Simpls 45 a0 1365 WReporta wiTable Simpls o o [=}
23 | 17 | Peports wiTable Auerage i 16 zan” 2AE | ILFeports wiTable Average o 0 af
34 | 18 | FBeports wiTable Comples - 170 za0[” 10| I Reports wiTable Comples o 5] of
aR 18 | Flanark= win Tahles Simnle 1R an AR WFenArts wim Tahle Simnde n n n

The types of components documented are organization dependent.
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5 Management

Consultants Component Mapping Input

Translates business language into technical quantifiable data.

Provides agreement to what developers are creating and how they are being documented.
Assists in tracking when scope gets developed.

: i — (=] i - TN T Tl T el e —
2 Component Translstion for SLIM
Extracts  |File Losd
[(PLZGL  |(Batch Mesy  [Or.

3 Pam) Uploader)  [Java ETL DhL Size Tablez |Rep. Comments
4 h |m |l m |l (b m{l |h[m]l b im I [k mi{l [k |m ]I

gl s

g2 Create nesy mapping takles 2

ETL= were re-classified to low bazed on
a3 Crestedmodity Cobol file layoutsiprograms) 10 comparizons to ather projects.
a4 Create JCL and data sets 10
Creste test file for PREMIS(and accept 1 new

a5 file from SEM) 4
104 CPP Data Warehouse
106 Code DataStage (ETL) 15
107 Code SvncSort (ETL) 20
108 Code scripts (ETL) =
109 Code Autosys Jils (ETL) 10
110 oL 17
112 Extracts 1] 4
114 Reporting 20
115 Oracle Reports build 1
117 Finance Server
116 ETL
1149 Code ETL 1
120 Code Cobol 2
205] | ITotals | 10| 4 o o] 4| of 2[10| o] o] 0o]195] o] 23] o|z|of[ol1]20]0

This documentation was vital to our implementation and very unique.
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Consultants Integrating With Other Processes

There are a couple of data types that ideally should be integrated to make a Project
Risk implementation successful.

SDLCs

Project Tracking/ accounting
Scope Change Management
Issues/ Risk Management
Scheduling Tool (MS Project)
Project Reporting

Implementing this process can be used as the impetus to integrate other
disparate processes.
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9 Management
Consultants The Tool

SLIM is an artificial intelligence software tool that has an
associated database that contains over 7000 projects.

Founded by Larry Putnam,
international expert
in software estimation.

QSM Software Lifecycle Management Tools (SLIM Suite) Used Worldwide by Fortune
500 Clients, Federal, and State Agencies to Measure, Estimate, and Control Software
Development

The software tools and the database provide the foundation of the
project risk program.
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The SLIM generic process.

Inputs

Software Size:

SLOC
Function Points
Objects
Etc...

Uncertainty

—

Process
Productivity:

Methods/Tools
Tech. Complexity
Personnel Profile

Management
Constraints:

Max People
Max Budget
Max Schedule
Req. Reliability

—

SLIM Process

Optimum
Estimate
(Maximum
Probability of
Meeting
Constraints)

1L

Evaluate
Practical
Alternatives

11

Generate
Plans

-

The generic foundation provides a basis for firm customizations.
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Scorecards can tell the whole

story on a single page!
Component Sizing (Scope)
Staffing Analysis
Productivity Analysis
Probability of Success

Defect Forecast, Alternative
Scenario (not pictured)
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Scorecards can tell the whole [ e s s
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Scorecards can tell the whole T -
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Scorecards can tell the whole T — -
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9 Management Output Elements: Alternative Scenarios
Consultants (Not Started)

Alternative scenarios can be created in minutes when original expectations are
unrealistic.

Reports
Ready for F obability
Scenario sSIT Scope s Success Lomments
120 out of b gain a reasonable probability of
Original Mandate 120 3 <5 % SWccess would reguire 50 staff
Reports mgmbers.
25 prionity Sdope was refined to 100 reports after
i u]
Accelerated Scenario reports g T0% tuliher requirements gathering.
out of 100
100 out of g?;];ifwf;g? gﬁmagyﬂ;:f Tiﬁthzy
: 7 :
B ;:De%ons E 70% | Hilestone (1/2/04), all 100 reports will be

ompleted.

Senior Management will listen when you have data to back up your case!
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Output Elements: Projects In-Flight

Projects in-flight can compare quantified estimates to actuals and then create a

predictive forecast.

overall scop e mmst be changed.

schedule ov errman is predicted.

OVERALIL STUMNMARY AS OF 12/31/2003; @

FEOJECT his PaAGEER: Mumercous requirements changes have caused rework, pushimg effort
higher and has slowed dev elopmment progress. If changes continue, then schedule, cost or

METEICE INDICES: Project is on track with regard to all metrics indices except for the defect
rate; howeverthere 1z a forecasted schedule extension.
METEICE FORBECAST: A lowerproductiion rate iz being achieved than planned, therefore a
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nz N3

3 4 6 7 -]

1 14 17 20 23

‘04 ‘05

Cum Cost Life Cycle
1 2 3 4 S T

Cum Software Produced
1 2 3 4 5 7
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1 2 3 4 E T

3 4 5 6B 7 5]

4 6 7 é
- <
= E o
s £ | | = =
) = it B B T
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02 0% 04 0S5 02 03 ‘04 ‘a5 w2 03 ‘0 ‘05
Schedule - Plz 1. Actual, &F ast
S e e Date 12/31/2003 (14.00 mos)
1t 2 = Actualf
el = Plan Forecast Diff
T ;J:—? A Staff Life Cycle (ppl) 107 12.0 13
& Cum Cost Like Cycle (8 1,262,077 4 1,292,250.0 301726
Test & Balate Cum Eff SLOC (SLOC) 36,370.0 32,299.0 -4571.0
Defeck Found Category Total (.. 3038 a0.0 2238
7.4 11 15 19 23 27 31 F'| 10 8 9 6
Ot Feb Jun Ot Feb Jun ot Feb Jun e 1:2 0:9

= ] 04 s

Cument Flan . m = fduak

I:l O == Cument Forecast Sreen Control Bound e bow Control Bound

Pmject: Faxsoft 5 0

The earlier you correct a project issue, the easier it is to achieve!
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The earlier you correct a project issue, the easier it is to achieve!
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Consultants Output Elements: Projects In-Flight
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The earlier you correct a project issue, the easier it is to achieve!
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9 Management .
Consultants Output Elements: Post Project Sample

Post project reviews are typically not done or overlooked. Why?

Summary
Project was required to produce 20% more software than originally quantified.
Overtime and an actual increase in productivity helped to achieve this.

Data sources for this estimate includes: Interview notes, detailed staff resource sheet,
Microsoft Project Plan and a MSP to Tool mapping document.

Actual defect data will be added when it is received by the Quality Team.

Main Lessons Learned
Contingency should be included in all estimates.
Estimates and actuals should be measured using the same criteria.
PRS codes should be set up for each project as soon as possible.

At least 13% more effort for Initiation and Requirements activities should be included in the
next estimates.

Quantified versus subjective data can improve the teams next project
and ultimately improve the organization in the future.
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9 Management .
Consultants Output Elements: Project Aggregates

Release, Program, Group level reports can be generated automatically.

—— ~  SLIM-Estimate

I gives you the power to...
' r Develop realistic, data-driven cost

_______ _ e and schedule estimatas.

Sanity-check plans ‘

against your history —

and QOSM industry - =

trends. — -
.

Roll up multi-release
projects imn
SLIM-MasterPlan for
entarprise-level
planning

Senior Management reporting is easy and a by product of the other processes!
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9 Management
Consultants

Benefits Comparison

The chart below highlights the differences in various processes after the project risk
program has been implemented.

Best Practice

Before Process
Enhancement

After Process Enhancement

Modeling method

Excel file that is effort based
by deliverable, not
standardized.

Matches staff (supply) with component (demand) of
the project and compares against like projects.
Standardized.

Modeling alternative scenarios

Manually redone.

Done within seconds and can be compared against
previous estimates easily.

Ability to align with actuals No PRS, 18 Month Forecast and project plan data can be
aligned against plan to determine variance.
Ability to forecast and re-forecast | No After actuals aligned with plan, a predictive forecast

based on actuals.

can be created.

Ability to compare between
projects

Yes to a vary limited degree.

Yes in a database. Very flexible. Compare to industry,
firm, other team’s similar projects, same team’s past
projects.

Ability to change staff resources.

No. Resource efforts are
either based on an average or
on the specific capabilities.

Yes. Resources may be interchanged easily by
altering productivity of the team.

Provide risk ratings of project

success to client and technology

management

No

Yes. Risk ratings are provided for on every scenario
within a project estimate. Scenarios can be evaluated
using risk criteria.
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9 Management
Consultants Program QOutcome

186 Projects, 14 programs were evaluated at 4 discrete phases and were tracked
continuously by 1 senior staff member and 3 junior staff members.

100 00°% 16,000 p00

Presented “At Risk” projects to senior management. Before Process Enhancements

. . . anoos 4+
Documented reductions in project cost and
schedule variances.

Documented measurable productivity increases
in project teams.

Created a level 5 CMM Project Risk Process
in level 1 and 2 organizations.

Developed the KPIs and benchmarks and

+ F14.000 poo

B0.00% +
+ F12.000 000

o0 - Partial Enhancements

Implemented 1 F10,000 fo0
BOO0% 4+ Hoomep

S0.00% + + B po0,ooo

A0 1 L 000,000

20.00% +
Full

+ 00,000
Enhancemnents Wl

syndicated them with senior management and EO0% 1 implemented
other stakeholders. 100% 4 + 8000 000
Implemented the SLIM tool to support the program. 000% e

Tracked project performance metrics against the evaluations to determine variance.
Created Balanced Scorecards to Senior Management and created Best Practices.
Created Microsoft Project Plan template that integrated many processes.

Managed vendor budget and resource and then eliminated the need for costly external consulting after
the first 6 months.

Senior Management used a variance on this process to perform the
annual budgeting exercise for the larger organization!
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5 Management
Consultants How To Get Project Risk Started

“Project Risk data can provide your organization with quantifiable data to assist in
determining what projects should be launched and evidence of efficiencies and
improvements in the performance of your teams and the execution of your projects.”
Establishing a program requires a two prong strategy.

Organizational Level (One time)

Assess organization, determine gap and make recommendations. Bring in experts to ensure
impartiality and accelerate the implementation & data gathering processes

Ensure SDLC and other processes are able to create quantifiable metrics
Implement various software including SLIM. Create or modify estimation tools
Begin program with enthusiastic pilot(s)

Pilot/ Project Level (More than one time)

Gather scope, effort, schedule, productivity data. Gather it at different stages of the project
Model according to current expectations. Create alternate models if necessary

Track consistently, report results and baseline project data
Market and Communicate Results

Establishing a successful project risk program requires commitment from senior
management and effort from the project teams!
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