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Praveen Pathak

Industry Experience:

Around 8 years of experience in IT and Automotive Industry

o Process implementation and improvement (including higher
maturity organizations)

* More than 5 years of Process consulting, Training & Assessment

Qualification:
 intacs™ Certified Competent Assessor (Registered With VDA)
« CMMI-Institute Certified Applying CMMI Certified(Intermediate)
« CMMI-Institute Certified and Registered Appraisal Team Member
« B.E(Computers) , MBA(International Business)
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Automotive SPICE® Representation
CAPABILITY Dimension

—+— Level 5: Innovating
=T~ Level 4: Predictable
=T~ Level 3: Established

=T~ Level 2: Managed

—— Level 1: Performed

—+— Level 0: Incomplete

ACQ (7)

PROCESS Dimension

IMAN (3)

PV (1) | Rum 1)
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Process Dimension (Processes)

PRIMARY LIFE CYCLE PROCESSES

SYSTEM ENGG. Process Group

SYS.1 Requirement Elicitation

SYS.2 System Requirements Analysis
SYS.3 System Architectural Design
SYS.4 System Integration & Int. Test
SYS.5 System Qualification Test 7

SOFTWARE ENGG. Process Group

7 SWE.1 Software Requirements Analysis
SWE.2 Software Architecture Design

SUPPORT LIFE CYCLE PROCESSES

SUPPORT Process Group
SUP.1 Quality Assurance
SUP.2 Verification
SUP.4 Joint Review
SUP.7 Documentation
SUP.8 Configuration Management
SUP.9 Problem Resolution Management
SUP.10 Change Request Management

ACQUISITION Process Group
ACQ.3 Contract Agreement

ACQ.4 Supplier Monitoring

ACQ.11 Technical Requirements
ACQ.12 Legal & Admin. Requirements
ACQ.13 Project Requirements

ACQ.14 Request for Proposals
ACQ.15 Supplier Qualification

SWE.3 Software DD & Unit Const.
SWE.4 Software Unit Verification
SWE.5 Software Integration & Int. Test
7 | SWE.6 Software Qualification Test 7

SUPPLIER Process Group
SPL.1 Supplier Tendering
SPL.2 Product Release

ORGANIZATIONAL LIFE CYCLE PROCESSES

MANAGEMENT Process Group

MAN.3 Project Management
MAN.5 Risk Management

PROCESS IMP. Process Group
PIM.3 Process Improvement

ACQ (7) MAN.6 Measurement REUSE Process Group
REU.2 Reuse Program Management )
SYS (5)
SWE (6)
SUP (7)
MAN (3)
PIM (1
(1) RUM (1)
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Elements of Processes

4.4.1. SWE.1 Software Requirements Analysis
e —

SWE.1

< Process ID \
Process name

Software Requirements Analysis

< Process purposa

The purpose of the Software Requirements Analysis Process is to
transform the software related parts of the system requirements into a set
of software requirements.

< Process
outcomes

As a result of successful implementation of this process:

1) the software requirements to be allocated to the software elements of
the system and their interfaces are defined;

2) software requirements are categorized and analyzed for correctness

e el & A0 o &% . _ 4 :_

4) priori
5) the s

of the system requirements.

and verifiabi
3) Uz —
\gﬁ"w SWE.1.BP1: Specify software requirements. Use the system

requirements and the system architecture and changes to system
requirements and architecture to identify the required functions and
capabilities of the software. Specify functional and non-functional software
requirements in a software requirements specification. [OuTcoME 1, 5, 7]

NOTE 1: Application parameter influencing functions and capabilities are part

NOTE 2: In case of software development only, the system requirements and
the system architecture refer to a given operating environment (see also
note 5). In that case, stakeholder requirements should be used as the basis for

categorizi

l

l

l

[OuTCOME 8]
[OuTCOME 6]
[OUTCOME 5, 7]
[OuTCOME 1, 6]
[OuTCOME 2, 3,4, 7]

Review record

Provides the context information about the review:
- what was reviewed

- lists reviewers who attended

- status of the review

Provides information about the coverage of the reviev

- check-lists

(R . PO
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Capability Dimension - Characteristics

Level 5: Innovating

Level 4: Predictable

Level 3: Established

Level 1: Performed

Level 0: Incomplete

Level Characteristics

Optimization based on Quantitative Understanding
5 Root-cause based on process quantitative data
Optimization with innovative technique.

Managing Quantitatively
4 Process Measurement & interrelationships understood
Statistical process control to manage projects.

Organization Processes
3 Organization level standard processes.
Project processes are derived using tailoring.

Management in Place
2 Planning & monitoring of activities
Work products quality & changes are controlled.

Intuitive
1 Project result is based on individual
Work products are developed

Chaotic
Output of the process is not known
Some work product may be available.
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Capability Levels & Process Attributes

Capability Level Description

Process Attributes

5 || Innovating

current and projected business goals

The process is continuously improved to meet Process Innovation

Process Inno. Impementation

achieve its process outcomes

4 El'edict abq The process operates within defined limits to

Process Measurement
Process Control

. Th is imol t : fi
3 ||Established € process 1s implemen ed.usmg defined process
that is capable of achieving its process outcomes

Process Definition
Process Deployment

p) Managoed The process is implemented in a managed fashion
g and its work products are established & maintained

Performance Management
Work Product Management

1 Performed The process is implemented and achieve its
u L \ purpose

Process Performance

0 Incomplete The process, if implemented fails to achieve its
‘ H \ outcome
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Process Attribute Elements

Capability Level 2

5.3.1. PA 2.1 Performance management process attribute

a)
b)
c)
d)
e)

f)
9)

h)

The performance management process attri A the extent to which the
performance of the process is managed. As@.result of full achievement.af this process attribute:

Objectives for the performance of the process are jdentified;
Performance of the process is planned;
Performance of the process is monit

Performance of the process is adjusted to meet pJans;

| = P, idoilidig e i moflmibinm Emw  wmonsEosmni

q W GP 2.1.1 Identify the gbjectives for the performance of the process.

[ACHIEVEMENT a]
Performance objectjies are identified based on process requirements.

The scope of the process performance is defined.

Assumptions and constraints are considered when identifying the
performance opjectives.
NOTE 1: Performance objectives may include

(1) timely production of artifacts meeting the defined quality criteria,
(2)/process cycle time or frequency
(3) resource usage; and

(4) boundaries of the process.

NOTE 2- At minimiim nrniect nerfnrmance nhiertivee for reeniirree affort

| Generic resourcesj‘ Human resources with identified objectives, responsibilities and
authorities [ACHIEVEMENT e, f]

Facilities and infrastructure resources [ACHIEVEMENT g]

Project planning, management and control tools, including time and
cost reporting [ACHIEVEMENT a, b, ¢, d]

Workflow management system [ACHIEVEMENT d, f, g]
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Level 1 : Performed Process

PA 1.1 Process performance

a)

The implemented process achieves its purpose

Generic practices

GP 1.1.1 Achieve the process outcomes [ACHIEVEMENT a]
Achieve the intent of the base practices.

Produce work products that evidence the process outcomes.

Generic
resources

Resources are used to achieve the intent of process specific base
practices [ACHIEVEMENT a]

Base practices

SWE.1.BP1: Specify software requirements. Use the system
requirements and the system architecture and changes to system
requirements and architecture to identify the required functions and
capabilities of the software. Specify functional and non-functional software
requirements in a software requirements specification. [OuTCOME 1, 5, 7]

NOTE 1: Application parameter influencing functions and capabilities are part
of the system requirements.

NOTE 2: In case of software development only, the system requirements and
the system architecture refer to a given operating environment (see also

note 5). In that case, stakeholder requirements should be used as the basis for
identifying the required functions and capabilities of the software as well as for
identifying application parameters influencing software functions and
capabilities.

SWE.1.BP2: Structure software requirements. Structure the software
requirements in the software requirements specification by e.g.

e grouping to project relevant clusters,

e sorting in a logical order for the project,

e categorizing based on relevant criteria for the project,

Page 12
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GP 2.1.1

. Performance objectives are identified based on
Level 2 : Managed Process | o ooty

PA 2.1 Performance Management

The scope of the process performance is
defined.

Assumptions and constraints are considered
when identifying the performance objectives.

a) Objectives for the performance of the pre

GP21.2

Plan(s) for the performance of the process are developed. The process

performance cycle is defined.

Key milestones for the performance of the process are established.
Estimates for process performance attributes are determined and maintained.

Process activities and tasks are defined.
Schedule is defined and aligned with the approach to performing the process.
Process work product reviews are planned.

GP2.1.3

The process is performed
according to the plan(s).

Process performance is
monitored to ensure
planned results are
achieved and to identify
possible deviations

Page 13

)erformance of the process.

GP 2.1.2 Plan the performance of the process to fulfill the identified
objectives. [ACHIEVEMENT b]

GP 2.1.3 Monitor the performance of the process against the plans.
[ACHIEVEMENT c]

GP 2.1.4 Adjust the performance of the process. [ACHIEVEMENT d]

i I

GP 214

Process performance issues are identified.

Appropriate actions are taken when planned results and
objectives are not achieved.

The plan(s) are adjusted, as necessary. Rescheduling is
performed as necessary.




GP 2.1.1 Process Performance Objectives

m Process Performance Objectives are defined:

a)

Requirements regarding necessary activities & tasks in order to fulfill the process purpose
are considered.

Milestones and/or due dates to be kept

Effort

Process cycle time or frequency

Metrics

Usage of qualified human & defined infrastructure resources
Quiality criteria regarding the process

Assumptions and constraints are considered, e.g.:

Adherence to internal standards
Adherence to customer standards, norms, or laws

Stakeholder requirements have to be considered.

References are taken from Automotive SPICE Guidebook by VDA
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GP 2.1.1

|dentify the objectives
for the performance of
the process

<€

Relationship with other GPs & MAN.3

GP21.2 T

Plan the performance of the
process to fulfill the
identified objectives

GP2.1.3 GP 214
Monitor the performance of ¢ Adjust the performance of
the process against the plans the process
A A
L e e e e e e e e |
__________________________ (I |
_____ Yywv_____

MAN.3 BP4: Define, monitor
& adjust project activities

MAN.3 BP5: Determine,
monitor & adjust project
estimates & resources

MAN.3 BP8: Define, monitor
& adjust project schedule
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CMMI®

Automotive SPICE®

Defining Project Goal &
Product Quality Characteristics

GP 2.1.1 Process Objectives : Mapping

http://www.igiconsulting.com Development Quality Functional Safety World Class Engineering Methods & Standards



Mapping: Project Goal & Process Objectives

Project Goal (Objectives)
Sl g - Q »n 8
' Processes 2 |« E 0B 0| o2 4 &
No. sc| 8c| 2c|z22€E| £5 |85
= = | == o =~ = O o
= o ) Laogk-| €2 =
¢ (] () = 8 A o
o o
1 MAN.3 Project Management O O 0 O
2 | SYS.2 System Requirement Analysis O O O O
3 | SYS.3 System Architecture Design O O O O
O O O O
SWE.3 Software DD & Unit Const. O O O O @)
O O O O
SUP.1 Quality Assurance @) O
SUP.9 Problem Resolution Mangt. O O
14 | SUP.10 Change Request Management @) O
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Project Goal - Example

Q Project Goal

C Organization Goal A Sample B Sample C Sample D Sample

D ! C ! C | C | C
Organization Business

Q Objective : Zero Defects 50 20 40 10 30 ° 10 0
Requirement

Q misunderstanding : Zero S 2 1 0

v Defect found :3" Defe¢ct Reportfad by
In-hpuse durirjg testing. ——-— I
Q | Process Compliance >80% ((# Check Points - # NC) / # Check Points) x 100

D | Schedule deviation

<3 days OR <10%

» Defect Management sheet should be designed to provide information like:
o Defects found during software testing / Software integration testing / SW Unit testing — Sample wise
o Defect reported by customer — Sample wise
o Defect inserted in phase (Requirement, Design, Code)
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CMMI®

Automotive SPICE®

Defining Project Goal &
Product Quality Characteristics

GP 2.1.1 Process Objectives : An Example
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Product Quallty Characteristics (Product Measures)

Defect Density (per KNLOC)

code without pure comment
or blank lines.

Type | Measures Description Target Explanation Formula
Unit Test Branch Coverage 2> 80% Statement, Branch, MC/DC
Module Test Coverage > 80% Planned test cases for the
- SW delivery

Cyclomatic Complexity <10 For Non-granted modules
Static Code Check Warnings 0 For all Non-granted

warnings
Complier Warnings 0 For all Non-granted

warnings
RAM and ROM usage < 80%
CPU Load usage (Worst Case) < 95%
Stack Size Usage (Worst Case) < 80% Actual Stack Size usage

Q
g\]rtc?r%;:gfunre-r%t Coverage against SW 100% For planned test cases
. . Planned test cases for the
o)
Test Coverage against Requirements 100% SW delivery
Internal Defects / Total
Development Quality o : . Defect
(Testing Efficiency) > 90% Delivered Quality (Total Defect = Internal
+ Customer defects)
NLOC (netto lines of code):
<5.0 Physical source lines of

Total Defects / NKLOC

Page 20
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Product Quallty Characteristics (Product Measures)

Feature Maturity
(Delivered Features™ / Planned
Features)

Full Features Implementation:
Interim SW Release = 95%
(with no Critical and Major

Defects)

Final SW — 100%

Type | Measures Description Target Explanation Formula
Feature implementation < EO . ((Planned - Actual) /
Deviation (Actual vs. Planned) = 5% For the SW delivery Planned) x 100%
Interim SW Release = 60%
(with no Critical and Major
Defects)
D

*Features tested and passed

Page 21
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Project Goals (Process Measures)

Type| Measures Description Target Explanation Formula
PR In-flow < PR Solving Rate
PR Trends (After Full-Features)
Review Performance > 80% (Actual / Planned) x 100%
Q Non-weighted
Defect Density (per person month) <5 19 : Total Defects / Total SW Effort
(experience, skill)
o (No of NC / Total Number of
Monthly process adherence check > 80% Check items) x 100
Schedule Deviation < 3 days (for key Actual - Planned
milestone dates)
D
Open Approved
(Open Approved Customer CR
Change Request Status Custorg;r CR< / Total Customer CR) x 100%
((Planned Effort -
- Actual Effort) /
(o)
C | Effort Deviation <20% Planned Effort) x
100
Customer stated measures (Goals)
Page 22 © IQI Consulting Services Pvt. Ltd. IQ..i...



CMMI®

Automotive SPICE®

Defining Project Goal &
Product Quality Characteristics

GP 2.1.2 Plan the Performance: An Example
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Product Quallty Characteristics (Product Measures)

Type| Measures Description Target Plan Monitor
Unit Test Branch Coverage = 80% | Unit test schedule é;cilhe e end of each unit test
Module Test Coverage = 80% | Module test schedule At the end of each test cycle
Cyclomatic Complexity <10 |No Plan
Static Code Check Warnings 0 No Plan
Complier Warnings 0 No Plan At the end of each Unit Test /
RAM and ROM usage <80% |[No Plan Integration Test cycle.
Q CPU Load usage (Worst Case) <95% [No Plan
Stack Size Usage (Worst <80% |No Plan
Case)
Integration Test Coverage o . At the end of each
against SW Architecture 100% | Integration Test Schedule integration test cycle
Test (?overage against 100% | Software / System Test Schedule At the end of each system /
Requirements software test cycle
Testing Efficiency >90% | No Plan At each sample release
Defect Density (per KNLOC) | <5.0 [No Plan At each sample release
- Monitoring frequency / method shall be defined in plan
- Reporting method shall be supported by template
Page 24 © 1QI Consulting Services Pvt. Ltd. IQi .:;



Project Goals (Process Measures)

Type| Measures Description Target Plan Monitor
- Weekly (During Test Phase)
PR Trends No Plan - At the end of each test
cycle
Review Performance > 80% | Review Plan (schedule) At each milestone
Q

Defect Density

(per person month) <5 No Plan - At each "Sample” delivery
Monthly process adherence >80% | QA Audit Plan (schedule) - Atthe compl_etlon of each
check process audit
i Development schedule - At each milestone / Phase
Schedule Deviation <3 days (with milestones / phase end) end / Monthly
D Open
Change Request Status Approved No Plan - Milestone / Monthly
Customer
CR < 5%
¢ | Effort Deviation < 20% Development schedule / Effort | - At each milestone / Phase

estimation sheet end / Monthly

- Monitoring frequency / method shall be defined in plan
- Reporting method shall be supported by template

Page 25 © IQI Consulting Services Pvt. Ltd. IQi .5



GP 2.1.1: What is different @ CL-3

m Standard process must include:
» Organization Goal to be achieved by projects
» Product characteristics to be taken care of

m Based on organization definitions:

> Project identifies the goals to be achieved for the project (customization is possible to meet
the project requirements)

> Project identifies the product characteristics applicable for the project

» Project should also consider customer specific requirements which are not covered in
“Organization Goal” & organization level “Product characteristics”.

T,
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4. Rating guidelines on process capability level 2

[GP 2.1.1]

0 Process Performance Objectives are defined:

a) Requirements regarding necessary activities & tasks in order to fulfill the process purpose
are considered. This may include:
- Milestones and/or due dates to be kept
- Effort
- Process cycle time or frequency
- Metrics
- Usage of qualified human & defined infrastructure resources
- Quality criteria regarding the process

b) Assumptions and constraints are considered, e.qg.:
- Adherence to internal standards
- Adherence to customer standards, norms, or laws

c) Stakeholder requirements have to be considered

Rule ID Description Rule

CL2.RL.1 If process objectives do not cover all aspect of a) >P

CL2.RL.2 If process objectives do not cover all aspect of b) Downrated

CL2.RL.3 If process objectives do not include KPIs but consider No impact
a) & b)

o®00,
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4. Rating guidelines on process capability level 2

[GP 2.1.2]
0 Following aspects must be covered while developing proper plan:

a)
b)

c)
d)
e)

g)

All requirement activities are defined

Estimates for the defined process performance attributes (e.g., effort, duration, size of

work products, etc.). Requirements regarding necessary activities & tasks in order to fulfill

the process purpose are considered.

Sequence of requirement activities is defined

A schedule including key milestones in line with stakeholder requirements are defined

The planning / schedule must:

- Either include due date, effort, assigned resources, and responsibility (engineering
activities)

- Or as percentage or absolute number of full-time equivalent (MAN.3, SUP.1)

Work product reviews

Evidence of planning must available:

- As part of the project plan

- As process sceptic document

- As backlog, task board, Kanban board.

- As part of an open item link list.

Page 29
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4. Rating guidelines on process capability level 2

[GP 2.1.2]
Rule ID Description Rule
CL2.RL.5 If planning does not cover all aspect Downrated
CL2.RL.6 If planning does not cover the aspects d) and e) *P
CL2.RL.7 If required activities are not separately planned, but No impact
cover aspects e) & Q)
CL2.RL8 If supporting activities are not planned explicit No impact
activities, but are planned as percentage or absolute
hours.
CL2.RL.9 If no process description including requirement No impact
activities and tasks is available, but all aspects above
area covered.
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4. Rating guidelines on process capability level 2

[GP 2.1.3]

O Following aspects have to be monitored:
a) the process is performed as planned
b) data regarding the defined process performance attributes is continuously collected

c) actual data is continuously compared with planned values (this means also

that the granularity of planned and actual data is similar):
- by comparing actual results in given time/duration/effort (regarding aspect e.1) of GP
2.1.2)
- by comparing booked effort per cost centre to planned values (regarding aspect e.2) of
GP 2.1.2)
f) the comparison between planned and actual data should:
- show the current state of progress,
- ensure that planned results are achieved, or
- identify deviations from the plan,
- be performed in an adequate frequency (e.g., in case of delivery
- every eight weeks, monitoring and comparison every four weeks is inadequate, more
adequate would be a lower frequency)
f) documentation of monitoring activities, e.g., as:
- status report
- status meeting minutes

Page 31 © 1QI Consulting Services Pvt. Ltd. I Qi .5
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4. Rating guidelines on process capability level 2

[GP 2.1.3]

Rule ID Description Rule

CL2.RL.10 If the monitoring of the process does not cover the Downrated
aspects above

CL2.RL.11 If the level of detail of planned and actual values does Downrated
not fit together (or if there is no mapping available)
(aspect d).

CL2.RL.12 If the frequency of monitoring activities does not fit to Downrated
the project duration (aspect d).
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4. Rating guidelines on process capability level 2

[GP 2.1.4]

O Following aspects have to be covered:

a) performance issues have to be identified on the basis of deviations (on basis of the
continuously monitored process as required by GP 2.1.3)

b) n case of identified deviations regarding the defined process performance attributes (e.g.,
due dates, effort estimations, resource usage)
- deviations are analyzed and causes determined, and
- either corrective measures to align performance with plans have to be taken or
- plans have to be adapted, and plan changes are still in line with the stakeholder

requirements.

Rule ID Description Rule

CL2.RL.13 f adjusting the performance of the process does not Downrated
cover aspect a)

CL2.RL.14 If adjusting the performance of the process does not Downrated
cover aspect b)
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Rating consistency between GP2.1.x

GP.2.1.1
Identify the objectives for

planned objectives are not achieved

the performance of the <«
process
to fulfil the plans are adjusted
identified
GP.2.1.2  |oblectives GP.2.1.3 ., GP214
Plan the performance of Monitor the performance p'anne -
N results Adjust the performance of
the process to fulfill the - of the process against <
) e .. against are not the process
identified objectives the plans i
the plans achieved
A A
$ NN 11111121 S
"""""""""""""""""""""""""""""""""" define! ¢  ladjust
according to the plan 5 s E
GP.2.1.5 GP.2.1.6 d . E : E
Define responsibilities and . mem".y' prepare, and make E : E
. B de available available resources to H H M
authorities for performing H ’ ’ °
s defined perform the process . H .
the process . ’ : .
according to plan ’ s H
A A b
imanaged jensure —_——y vy ___
tas defined sskills
: : MAN.3 BP4
GP.2.1.7 : MAN.3 \ 4 BP6

Manage the interfaces
between involved parties

A

Ensure required skills,
knowledge, and experience

[
Eidentify, monitor
:and adjust project

tinterfaces
»

v

MAN.3

project interfaces and
agreed commitments

BP7
Identify, monitor and adjust

Define, monitor and adjust
project activities

I

I

I

I

| MAN.3 BP5

I Determine, monitor and
adjust project estimates

| and resources

I

I

I

I

MAN.3 BP8

Define, monitor and adjust
project schedule
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Q-A Session
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Thank you for your attention ...

Contacts
Praveen Pathak
intacs™ Certified Competent Assessor
CMMI-Institute Intermediate Certified
Email: praveen@iqiconsulting.com
Phone: +91-97-1111-5602
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