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  About  me é 

V Senior Consultant in Accenture 

V Business Owner 

V Director of IT Services Center 

V PhD in Computer Science 

V
 MBA 

V EFREI Engineer !!!  

V Lecturer in Master Programs 



                               
  Objetives  

V Acquire deep knowledge in Project Management . 

V Based on PMBOK (Project Management Body of 

Knowledge) 5 th  Ed published by the PMI (Project 

Management Institute) .  

V Initial preparation for PMP (Project Management 

Professional) and CAPM (Certified Associate in Project 

Managemnt) certifications. 



                               
  Why  ? 

Strategy Operation Implementation 

ACTION 



                               
  Why  ? 

Alice : Would you tell me, please, which way I  ought to go from 
here? 
The Cheshire  Cat : That depends a good deal on where you 
want to get to. 
Alice : I  don't much care where. 
The Cheshire  Cat : Then it doesn't much matter which way you 
go. 

 



                               
  What  is Project Management?  

Project management  is the application of 
skills, tools, and techniques 
to project activities 
to meet 
the project requirements 



                               
  What  is Project Management?  

Project management  is the application of 
skills, tools, and techniques 
to project activities 
to meet 
the project requirements 



                               
Software Engineering  vs Software 
Project Management  

Software Engineering  is a broad  discipline  

Requirements Engineering 

Software Design 

Development 

Testing (Quality Assurance) 

Maintenance 

Configuration Management 

PROJECT MANAGEMENT 

Engineering Processes 

Engineering Tools 

Engineering Quality 

Risk Analysis 



                               
  Challenges  ? 

Á Unclear objectives 
Á Unrealistic schedules 
Á Over-committed resources 
Á Unclear or changing priorities 
Á Poor communication 
Á Unclear organizational relationships 



                               
Content  

VFramework & General Concepts 
VProcesses 
V Integration  
VScope 
VTime 
VCost 
VQuality 
VHuman Resources 
VCommunication 
VRisk 
VProcurement 
VStakeholders 
VProfessional Conduct   



                               

Å 1969, Philadelphia  

Å Leading not - for -profit professional membership 
association for the project management profession  

Å + 200 countries; + 650.000 Certified PMs  

Å Standards for projects  

Å PMBOK ®  Guide  ï Project Management Body of Knowledge  

Å PMP ®  ï Project Management Professional  

Å4.500 h experience + 35hs education + exam 200 questions  

Å CAPM ®  ï Certified Associate in Project Management  

Å24h education en PM + exam 150 questions  

Project Management Institute  

www.pmi.org  



                               

VGeneralizaciones del PMI®  

V Proyecto vs Trabajo operativo 

V La restricción triple 

V Áreas del conocimiento 

V Contexto y PMO 

V Ciclo de vida 

V Stakeholders 

V Sistemas de organización 

MARCO CONCEPTUAL 

FRAMEWORK 

 

Difference between project and operation 

Project management context 

Project Management Office (PMO) 

Organizational systems 

Stakeholders 

The triple constraint 

Project life cycle 

Project management knowledge areas 



                               

Å PROJECT: temporary endeavour undertaken to create a 
unique product, service, or result 
ÅDesired Deadline 
ÅBudget 

 
 
 
 
 
ÿ OPERATIONS : repetitive activity maintained in time.  
  
An organizational function performing the ongoing execution of 
activities that produce the same product or provide a repetitive 
service 
 
 

Project vs Operation  



                               
PM Context  

 
Strategic  

Plan  

Portfolio  

Programs  

Projects  

Sub -projects  



                               

Å STAKEHOLDERS  

ïPeople or organizations that will affect or might 
be affected by the project  

ïUser, owners, PM, clients , employees, 
government, etc.  

 

Å Conflict of interest:  

ïOwners: $$  

ïResearchers: High tech  

ïGovernment: environment  

ïetc., etc., etc.  

Stakeholders  

Trying to satisfy every stakeholder  

=> project failure  



                               

1. Identify all of them  

 If stakeholder appears once the project is in execution, they 
may request changes = $$$. (e.g.: environmentalists).  

 

2. Determine their requirements  and expectations , 
and include these into project requirements.  

 

3. Communicate  with them.  

 

4. Whenever possible, manage their influence , in 
relation to their requirements, in order to have a 
successful project. 

Stakeholder  management  

The stakeholderôs identification occurs across the complete project life 
cycle, but especially on the initiation phases. 

@ 



                               
Organizational  structure  

Projectized  
organization  

Executive 

Director   

INGENIER Í A MARKETING PRODUCCION 
Project 

Manager 

Project 

Manager 

Project 

Manager 



                               
Organizational  structure  

Functional  
organization  

GENERAL 

MANAGER 

INGENIER Í A MARKETING PRODUCCION ENGINEERING MARKETING PRODUCTION 



                               
Organizational  structure  

Matrix  
Organization  

* Strong 
* Weak 
* Balanced GENERAL 

MANAGER 

INGENIER Í A MARKETING PRODUCCION ENGINEERING MARKETING PRODUCTION P.M.O 

Project 1 

Project 2 

Project 3 



                               
PMO ï Project Management Office 

Roles  ï Some of the main roles of the PMO are: 

1. Provide project management methodologies  

2. Provide support  for project management (e.g. training) 

3. Assign PM and be accountable for projectôs successes or 

failures 

 

Some  of  the  functions : 

V Manage project interrelationships   

V Provide lessons  learned  for new projects  

V Collaborate on the assignment of shared  resources   

V Get involved in the project  initiation  processes  



                               
Organizational  structure  

Functional : ñIndependent silosò 

 

Projectized  : ñNowhere to go when completedò 

 

Matrix : ñ2 bossesò 

 Strong=>  PM has power 

 Balanced =>  Shared power 

 Weak =>  Functional manager has power. PM is: 

  - Project Coordinator : little authority  to make decisions  

  - Project Expeditor : no authority  to make decisions  

 

 



                               
Organizational  structure  



                               
OPM3  

V Organizational Project Management Maturity Model 
Tool based on surveys that allows a company to analyze its 

Organizational maturity level in relation to project management.  
 

V +585 recognized best practices developed that are 

used to evaluate a companyôs organizational maturity 

level. 
 

V Scope: Projects, Programs, Portfolios 

Organizational  
Strategy  

Succesfull  
Projects  



                               

Triple  Constraint  

Quality  

Scope  



                               
Triple  Constraint  



                               

You're working on a project with high visibility for senior 
management, as it is key to the implementation of the strategy 
of the organization and covers a market demand. The scope of 
the initial project has been agreed. The agreed and signed 
project duration is 6 months. 
 
Due to changes in external factors, competitors launched similar 
solutions in five months, the management thinks that the launch 
of the solution should be shortened to 4 months instead of 6. 
 
 
 
You are called on a crisis meeting. 

¿ How  can you  handle  the  situation  ? 

Triple  Constraint  

Playing Time !!!  



                               
Project Constraints  

Quality  

Scope  



                               
Product Life Cycle  

V Time between product developments until it is retired 

from the market 

V many projects start during a product life 

Time  

R
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Conception   Growth  Maturity  Declension       Retirement  

Investment 
project 

evaluation 

Expansion 
projects 

Diversification 
projects 

Restructuring 
projects 

Closing 
projects 



                               
Project Life  Cycle  



                               
Life cycle of different projects  

Investment  Projects  

Idea    Profile       Pre- feasibility       Feasibility        Investment     Operations  
   

Tiempo  

Construction  Projects  

  Feasibility          Planning         Design       Production     Launch  

IT Projects  

Analysis     Design        Build  Tests  Deployment    Operations  

  Identificación    Selección   Ing. -Básica   Ing. -Conceptual   Ejecución  



                               
Process  Groups  

V Each phase  can  be a project   

V Each project  requires  processes  

Initiating  Closing  

Planning  

Monitoring  and Controlling  

Sponsor  

Archives  

Product  
Usuers  

Executing  

Which project phase is the one where stakeholders are more influential? 



                               

The Continuum of Software Project Life Cycles  



                               

Predictive Software Project Life Cycle  

Å Analyze : Software Requirements Analysis 
Å Architect : Software Architectural Design 
Å Design : Software Detailed Design 
Å Construct : Software Construction 
Å Integrate : Software Integration  
Å Test : Software Qualification Testing  

Waterfall  Model  



                               

Incremental SPLC  



                               

Adaptative  SPLC (Agile Methods)  



                               
Process  Groups  



                               
Knowledge  Areas  

 
 

 
 

 
 
 

 
 

 
 
 

To become a good PM  you must know different project 
management areas of knowledge.  
 
Based on the PMBOK® Guide, there are 10 knowledge 
areas :  
 
1. Project Integration  Management  
2. Project Scope  Management  
3. Project Time Management  
4. Project Cost  Management  
5. Project Quality  Management  
6. Project Human Resource Management  
7. Project Communication  Management  
8. Project Risk  Management  
9. Project Procurement  Management  
10.Project Stakeholder  Management  



                               
Lessons  learned  

V Project  Management  knowledge  areas  

V Product  and  project  life  cycle  

V Project  Coordinator  

V Project  phases  and  process  groups  

V Project  Expeditor  

V Stakeholders , Stakeholder  Management  

V OPM3®  

V Functional  organization  

V Matrix  organization :  strong , weak , balanced  

V Projectized  organization  

V PMO:  Project  Management  Office  

V Project , Program , Portfolio  

V Project  Constraints  

V Role of  the  project  manager  

V Operative  work  



                               

VGeneralizaciones del PMI®  

V Proyecto vs Trabajo operativo 

V La restricción triple 

V Áreas del conocimiento 

V Contexto y PMO 

V Ciclo de vida 

V Stakeholders 

V Sistemas de organización 

MARCO CONCEPTUAL 

PROCESSES 

 

 Initiating  

Planning  

Executing  

Monitoring and Controlling 

Closing 



                               
Process  

Inputs  

H  
Tools & Techniques "   

Outputs  

G  



                               
Project management  process  groups  

Initiating  
Define y authorizes 

Closing  
Acceptance 

Monitoring  and Controlling  
Track progress to apply corrective actions 

Executing  
Integrate  resources  
to implement plan 

Planning  
Refine objectives 

Course of action for success 



                               

V Relationship with Quality  Processes (Deming): 

   PLAN ï DO ï CHECK ï ACT 

Initiating  
Closing 

Planning 
PLAN 

Monitoring and Controlling 
  CHECK    ACT 

Executing 
DO 

Project management  process  groups  



                               

PROCESSES = 47  

Project management  process  groups  



                               
Process  groups  interaction  

Time  

L
e
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Initiating  

Planning  

Executing  

Closing   

Monitoring  & 
Controlling  



                               
Initiating  Processes  

Đ  Project  charter  

Đ  Stakeholder  register  
 

Đ Preliminary  objectives  

Đ Project  Manager  

Đ Formal  authorization  to proceed with the planning 

Ē  Project statement of work from the sponsor or client  
Ē  A contract or business case  
 

Ē  Enterprise environmental  factors : culture, systems, 

human resources, etc. (backpack)  
 

Ē  Organizational process assets : policies, processes, norms, 

historical information and lessons learned (not having to reinvent the wheel) 
 



                               
Planning  Processes  

Iterations  

Collect  
Requirements  

Plan 
schedule  

Activities  Plan Scope  

Develop the Project Management Plan  

Define 
scope  

WBS  

Risks :  
1. Plan  
2. Identify  
3. Qualitative Analysis  
4. Quantitative Analysis  
5. Response  Plan  

Sequence  

Duration  

Schedule  

-  Plan costs  
-  Estimate costs  
-  Budget  

Human 
Resources  

Quality  

Communications  

Procurements  

Stakeholders  
Stakeholders  



                               
Executing  Processes  

V People management 

V Coordinate all processes 

V Distribute information 

V Proactive of the PM  

V The majority  of its budget during this stage 

P
M

I
®

 

Direct and Manage Project execution  

Perform  Quality  
Assurance  

Acquire Project Team  
Develop Project Team  
Manage Project Team  

Conduct  Procurement  

Manage  Communications  

Manage  Stakeholders  



                               
Monitoring and Controlling Processes  

V Ensure that only approved changes are implemented 

V Feedback = >  preventive and corrective actions 

V All knowledge areas are CONTROLLED (exc. HR) 

. Validate  Scope  
. Control Scope  

Control Schedule  

. Control Project work  
. Integrated change control   

Control Costs  

Control Quality  

Control Communications  
  

Control Risks  

Control Procurements  

Control Stakeholders  



                               
Closing  Processes  

V Close project and procurements 

V Administrative closing (internal)  

V Procurements closing (external)  ï Formal acceptance 

V Reintegrate the resources 

V Archives 

V Lessons learned 

V Celebrate! 

@ 



                               
Lessons  Learned  

V Organizational process assets 

V Inputs and outputs 

V Enterprise environmental factors 

V Process interaction level 

V Plan-do-check-act 

V Closing process group 

V Executing process group 

V Initiating  process group 

V Planning process group 

V Monitoring and Controlling process group 



                               

VGeneralizaciones del PMI®  

V Proyecto vs Trabajo operativo 

V La restricción triple 

V Áreas del conocimiento 

V Contexto y PMO 

V Ciclo de vida 

V Stakeholders 

V Sistemas de organización 

MARCO CONCEPTUAL 

INTEGRATION  

 

  Project selection methods 

Project charter 

Project management plan 

Direct and manage project execution 

Monitor and control project work  

Integrated change control 

Close project 



                               
Integration  Processes  



                               

Responsibility Matrix  

  Peter Mary John 

1 R C I 

2 R A I 

3 A I R 

Schedule 

  Month 

1 

Month 

2 

Month 

n 

1       

2       

3       

A projectôs integrated  vision  

Budget 
HR 

Materials 
Equipment 

Problem 
Vision- Mision 

Objectives 
Strategy 

Why? Organizational Chart  

  

  

  

  

  

Who? 

How much? 

When? 

How? WBS 

  

    

  

  

What? 

Project  
Plan  

Procurement? 

Quality? Comunications? 

Risks? 

Stakeholders? 



                               
Integration  

V What is the main role of the PM? 

V And the project  team  role ? 

V And the sponsor  role? 

 

Integrate  and communicate 

Complete the work 

Avoid unnecessary changes 
and protect the resources 



                               
Integration  Processes  

Initiating  
1.Project Charter 

Closing  
6. Close the project 

Planning  
2. Project Management Plan 

Monitoring  and Controlling  
4. Monitor and Control Project Work 

5. Integrated Change Control 

Executing  
3. Direct and Manage 



                               
Initiating : Selection  methods  

V Benefit  Measurement  Methods: scoring models, 

benefit contribution,  economic model (Net Present 

Value, Internal  Rate of Return), etc. 

i.e.:  Project selection matrix 

 

V Mathematical  models : linear programming, integer 

programming, dynamic programming, multi-objective 

programming, etc. 

i.e.:  Solver 

The PM may not have to deal with the project selection  @ 

Ҧ Iw & Risk 



                               

Inputs H   

Environmental factors 

Organiz. Assets 

S.O.W. 

Business case 

Contract 

 

 

Tools  "  

Expert judgment 

Facilitation techniques 

 

 

Outputs G 

Project Charter 

 

 

1. Project Charter  



                               
1. Project Charter  



                               
G Project Charter : ï Contents 

V Project justification 

V Measureable objectives and criteria for success 

V General requirements and project boundaries 

V General description of the project 

V Preliminary risks 

V Summary of schedule of milestones 

V Summarized preliminary budget 

V Acceptance criteria 

V Project Manager, responsibility, and level of authority  

V Stakeholders 

V Name of the sponsor and the level of authority  

If there is no Project Charter, the project does not exist. Should be 
generic, don´ t need to modify it anytime there are changes in the 
project.  

@ 
Ҧ Proposal 



                               

Inputs H   

Project Charter 

Outputs from other 
planning processes: 
plans 

 

 

Tools  "  

Expert judgment 

Facilitation techniques 

 

Outputs G 

PM Plan 

. Life cycle 

. Processes, tools and 
techniques  

. How executed and 
controlled 

. Change and  configuration 
management 

. Baseline: scope, schedule, 
cost 

All Plans 

 

 

2. Project Management Plan  

scope, time, cost, quality, human resources, communications, risks, 
procurement and stakeholders 

@ 



                               
2. Project Management Plan  



                               
2. Project Management Plan  



                               
Summarizing  ...  

Sponsor  
or Client 

What do 
I want? 

Statement  
of Work 

Culture Environment 
(Factors) 

Historical  
Information  

(Assets / Processes) 

Helps the Sponsor  
with the Project Charter 

Submit the  
Project Charter 

Develop the Project Plan 

Project  
Manager 

Realistic Project  
Plan Approved 

ñEveryone believes that  
it can be accomplishedò 

The project management plan is the reason for the existence of PMs. @ 



                               

Inputs H   

PM Plan 

Aproved Changes 

 

Tools  "  

Project Management 
Information  System 
(PMIS) 

Outputs G 

Deliverables 

Work performance data 

Change requests 

Updates 

 

 

 

3. Direct and Manage Project Execution  



                               
3. Direct and Manage Project Execution  



                               
"  Project Management Information  Systems  

 
 

PMIS  

Configuration  management  

Final updated versions 

Register and inform changes 

Document functional 
characteristics 

Change  Control  

How to control, change, and approve deliverables 

Work authorization system. Procedures for 
notifying the team or contractors when start the work 



                               

Inputs H   

 PM plan 

 Time and cost 
estimates 

 Validated changes 

 Work performance 
information 

Tolls "  

PMIS, meetings 

Analytical techniques: 
estimate tendencies 

 

Outputs G 

 

 Work performance 
reports 

 Change requests  

 Updates 

 

 

 

4. Monitor and Control Project Work  

ñ Internal  Controlò 



                               
4. Monitor and Control Project Work  



                               
4. Monitor and Control Project Work  



                               
4. Monitor and Control Project Work  



                               
4. Monitor and Control Project Work  

Project Report Ą  



                               

Inputs H   

 

 PM plan 

 Work performance 
reports 

 Change requests 

 

Tools "  

Meetings 
Outputs G 

 

 Approved or Rejected 
change requests 

 Change log 

 

 

 

5. Integrated  Change  Control  

ñExternal Controlò 



                               
5. Integrated  Change  Control  



                               
5. Integrated  Change  Control  

The supervision and control of the project is the responsibility of the PM 

and its project management team. On the other hand, the process 
of integrated change control  goes beyond the PM and it 

requires an integrated change committee.  
 

This Change Committee can be composed of the following:  

 Sponsor (has vote)  

 Client  (has vote)  

 Project Manager (no vote, only opinion)  

 
This Committee is the only one who can approve changes. The only 
exception to the rule would be in extreme cases where the PM could 
make emergency changes.  



                               
5. Integrated  Change  Control  



                               
5. Integrated  Change  Control  



                               

A stakeholder wants to increase the scope of the project. 
You estimate that this change will delay the project by 
20 days. What is the next thing you should do ? 

 

A. Look for alternatives to compress the agenda and 
include the change 

B. Ask the sponsor to approve the change 

C. Negotiate a time extension to include the change 

D. None of the above 
 

 
 

Integrated  Change  Control  

Answer: D. Evaluate the impact of the change on 
the rest of the variables of the triple constraint: cost, 
quality, resources and risk. 



                               

A functional manager wants to make a change to the project. 
What are the next steps to follow ? 

 

 

ANSWER 

1st Evaluate the impact (Is it necessary? What is the effect on other 
variables?) 

2nd Look for alternatives (compression, fast tracking, re -estimation) 

3rd Get the approval from the Change Committee 

4th Update the baseline and the plan 

5th Notify the stakeholders 

6th Manage the project according to the new plan  

Integrated  Change  Control  

The more advanced the project is, the more expensive will be the change.  



                               

Inputs H   

Accepted deliverables 
Tools  "  

Meetings 

Analytical techniques 

Outputs G 

Product/service 
delivered to the client 

Update archives 

 

 

 

6. Close  Project or  Phase  



                               
6. Close  Project or  Phase  



                               
Administrative  closure  

Final report  

V Final budget 
V Final schedule 
V Archives index 
V Participant directory: vendors, consultants, 

executing and management team, etc. 
V ARCHIVE all the documentation indexed, so it 

can be easily found in the future  

VWork delivery 
V Final evaluation of team members 

Release  team  

Lessons  
learned  

What can we improve on our 
future projects?  



                               
Administrative  Closure  Survey  



                               
Summarizing  Integration  

3. Direct 
and Manage 

1. Project 
Charter 

2. Project  
Management  

Plan 

Deliverables 

Changes  
Requested 

Performance data 
6. Closing 

5. Integrated   
Change Control 

4. Monitor  
and Control Changes Requested 

Forecasts 



                               
Lessons  learned  

V Corrective actions 

V Project charter 

V Change committee 

V Integrated  change control 

V Project selection methods 

V Project management plan 

V Work authorization system 

V Change control system 

V Project management information system 

V Configuration management system 

V Change request 



                               

VGeneralizaciones del PMI®  

V Proyecto vs Trabajo operativo 

V La restricción triple 

V Áreas del conocimiento 

V Contexto y PMO 

V Ciclo de vida 

V Stakeholders 

V Sistemas de organización 

MARCO CONCEPTUAL 

SCOPE 

 

Project scope vs. product scope 

Scope planning 

Scope management processes 

Collect requirements 

Define scope 

Work breakdown structure 

Verify scope 

Control scope  



                               
Scope  Processes  



                               

VWhat  work we need to achieve a successfull project => 
PROCESES 

 

V Ensure that we perform all the work, and only that work . 
Deliver to the client what she requested, no more, no less! 

 
V Prevent unsolicited work (ñgold platingò) extras  that did not 

go through integrated change control. 
  
 

 

What  is the  Scope  of the  project ? 

http://images.google.com/imgres?imgurl=http://www.valparaisochile.com/club/negocios a su alcance.jpg&imgrefurl=http://www.valparaisochile.com/club/Club.htm&h=168&w=217&sz=24&tbnid=KVQaojFl4ksJ:&tbnh=78&tbnw=101&start=3&prev=/images?q=alcance&hl=es&lr=


                               
Why  ? 



                               
Scope  management  processes  

2. Collect requirements 

Define the 
needs   

of the 
stakeholders 

 

 

3. Define scope 

Description of 
the project and 
product 

WHAT 

 

 

4. Create the WBS 

Work 
breakdown 
structure 

Descompose 

 

 

5. Verify 

Formal 
acceptance of 
the 
deliverables 

 

 

6. Control 

Change 
control 

1. Plan the scope 



                               

Inputs H   

Project Charter 

 

Tools  "  

Meetings 

 

 

Outputs G 

Project scope 
management plan 

Requirements 
management plan 

 

 

1. Scope  management  planning  

Scope planning requires various iterations   



                               
1. Scope  management  planning  



                               

Scope  - defines the procedures to: 

VPrepare the scope statement 

VCreate and approve the WBS 

VPerform scope validation 

VProcess and approve scope changes 

 

Requirements : 

VHow to document and communicate the requirements? 

VWhat will be the process to monitor and control 
requirements?  

VWho will make changes to the requirements and how?  

VHow to prioritize the requirements? 

 

 

 

 

G Management plans  



                               

Inputs H   

Scope plan 

Requirements plan 

Stakeholders plan 

 

 

Tools  "  
Interviews, 
questionnaires, 
surveys, observation, 
shadowing, analyze 
documents, focus 
groups, work sessions, 
creativity 
(brainstorming, mind 
mapping, Delphi), 
decision-making, 
prototypes, 
benchmarking, context 
diagram 

Outputs G 

Requirements 
documentation 

Requirements 
traceability matrix 

 

 

2. Collect  requirements  



                               
2. Collect  requirements  



                               

Document Requirements: WHAT  

ÁProject justification and objectives 

ÁFuncionality of the product  

ÁQuality and Security 

ÁAcceptance criteria 

ÁAssumptions and contraints 

 

Requirements  traceability  matrix : 

 

 

 

 

 

 

G Requirements  

#  

Requirement Date 
Requested 

by 
Objetive 

 
Priority 

 
High 

Medium 
Low 

 
Status 

 
Approved 
Cancelled 
Postponed 
Finished 

Delive-
rable 

Acceptance 
criteria 

 
 

Respon-
sable 

                    

                    



                               

Inputs H   

Project Charter 

Scope Plan 

Requirements 

 

 

Tools  "  

Product Analysis 

Lateral thinking 
(Alternatives 
Generation) 

Workshops 

 

 

Outputs G 

Scope statement  

3. Define scope  

What is included and y what is NOT included in the project 



                               
3. Define scope  



                               

Components 

V Product Scope  

V Deliverable descriptions 

V Tasks to create those deliverables 

V Analyzes whether the preliminary assumptions 

V Project boundaries: what is NOT included! 

 

G Scope  Statement  

Scope 

Product 

Deliverables 

Exclusions 



                               
Possible documents  

Business Requirements Document:  
 

A formal document that effectively provides a contract between a  
supplier (or a vendor) and a client.  
 



                               
Possible documents  

Software Requirements Specification:  
 

Å Blueprint document 
Å Description of a software system to be developed 
Å Functional requirements 
Å Non-functional requirements 
Å Use cases 



                               
Possible documents  

Software Design Specification:  
 
Å UML class diagram 
Å UML sequence diagrams 
Å Interaction diagram 
Å Coding style guidelines 
Å System Architecture 
Å High-Level design 
Å Low-Level design 
Å Workflow 



                               

Inputs H   

Scope statement 

Requirements 

 

 

Tools  "  

Decomposition  

 

Outputs G 

WBS 

WBS dictionary 

Scope baseline = 
statement + WBS + dictionary 

 

4. Create  the  WBS 

WBS: Work Breakdown Structure 



                               
4. Create  the  WBS 



                               
G WBS 

PROJECT 

1.1.1  

1.1.2  

1.1.3  

2.2.1  2.2.2  

2.2.2.1  

2.2.2.2  

1 2 3 

1.1  1.2  1.3  2.1  2.2  

Work  package  
lowest division of the WBS 

Control accounts  
used to measure the progress of the 

scope, schedule, or costs 

First WBS hierarchical level: Requirements, Design, Construct, Test 

Ҧ Exercise WBS 



                               
WBSï Example  



                               

Inputs H   

Requirements and 
traceability matrix 

Verified deliverables 

Work performance 
data 

 

 

Tools  "  

Inspections (Audits) 

Group decision-
making techniques 

 

 

Outputs G 

Accepted 
deliverables by client 
or sponsor 

Work performance 
information 

Change requests 

 

 

5. Validate  scope  



                               
5. Validate  scope  



                               

Inputs H   

Plans: scope, changes, 
configuration 

Requirements and 
traceability matrix 

Work performance 
data 

 

 

Tools  "  

Variation analysis: 
(cause, significant?) 

 

 

Outputs G 

Work performance 
information 

Change requests 

Updates to the scope 
baseline and others 

 

 

6. Control scope  

ñEvaluate impactsò 
ñBe Proactiveò 



                               
6. Control scope  



                               

Summarizing  the  scope  

4. Validate 
scope 

2. Collect  
requirements 

3. Scope Statement 

4. WBS &  
WBS Dictionary 

Deliverables 

Plans Performance data 

5. Control  
scope 

Deliverables 
accepted 

Change requests 

Performance 
information 

Updates 

1. Plan scope 



                               
Lessons  learned  

V Product scope 

V Project scope 

V Control scope 

V Scope corruption 

V Control account 

V Define scope 

V Decomposition 

V WBS dictionary 

V Scope statement 

V Work breakdown structure 

V Scope baseline 

V Work packages 

V Requirements 

V Validate scope 



                               

VGeneralizaciones del PMI®  

V Proyecto vs Trabajo operativo 

V La restricción triple 

V Áreas del conocimiento 

V Contexto y PMO 

V Ciclo de vida 

V Stakeholders 

V Sistemas de organización 

MARCO CONCEPTUAL 

TIME  

 

Define activities 

Sequence activities 

Estimate resources 

Estimate durations 

Develop schedule  



                               
PM Process  Groups  



                               
Time management  processes  

2. Define activities 

Identify 
activities 

 

 

3. Sequence 

Dependencies 

 

4. Estimate resources 

Necessary 
and available  
resources 

 

 

5. Durations 

Time to 
complete 
activities 

 

 

6. Schedule 

Integrate of 
the previous 
processes 

 

1. Plan schedule management 

7. Control schedule 



                               

Inputs H   

Project Charter 

 

 

 

 

Tools  "  

Analytical techniques 

Meetings 

 

 

 

Outputs G 

Schedule 
management plan  

. ¿Tools? 

. ¿Accuracy? 

. ¿Reserves? 

. ¿Updates? 

. ¿Unit of measure? 

. ¿Methodology? 

. ¿Progress? 

1. Plan schedule  management  



                               
1. Plan schedule  management  



                               

Inputs H   

Schedule 
management plan 

Scope baseline: 
statement + WBS + 
dictionary 

 

 

 

Tools  "  

Decomposition 

Rolling wave 
planning 

 

 

 

 

Outputs G 

Activities list 

Milestone list 

 

 

 

2. Define activities  



                               
2. Define activities  



                               

Planning components on the WBS  

Project 

1 

1.1 

1.1.1 

1.1.2 

1.1.3 

1.2 

1.2.1 1.2.2 

1.2.1.1 

1.2.1.2 

1.2.1.3 

2 

2.1 

2.1.1 

2.1.2 

2.2 

2.2.1 2.2.2 2.2.3 

2.2.3.1 2.2.3.2 

2.2.3.2.1 

2.2.3.2.2 

2.3 

2.3.1 

2.3.2 

Control  
Account  

Planning  
package  

Work  
package  



                               

Inputs H   

Schedule 
management plan 

Activities & Milestone 
list 

 

 

 

Tools  "  

Precedence 
Diagramming 
Method (PDM) 

Dependency 
determination 

Leads and Lags 

 

 

 

Outputs G 

Project schedule 
network diagram 

 

 

 

3. Sequence  activities  



                               
3. Secuenciar Activities  



                               
Types of dependencies of PDM  



                               
Types of dependencies  



                               
Leads & Lags  



                               

AON (Activity On Node):  the activities are located in each node and the 
arrows indicate precedence. 
 

a  

b  

c 

d  

f  

e  

Precedence  Diagramming  Method  (PDM)  

 
Network diagram   



                               

Inputs H   

Schedule 
management plan 

Resource calendar 

Activity cost 
estimates 

Risk register 

 

 

 

Tools  "  

Alternatives analysis 

Published estimates 

Bottom-up resource 
estimating 

Project management 
software 

 

 

 

Outputs G 

Resource 
requirements 

Resource breakdown 
structure (RBS) 

 

 

 

4. Estimate  activity  resources  



                               

4. Estimate  activity  resources  
 



                               
G Resource  breakdown  structure  (RBS)  



                               

Inputs H   

Schedule 
management plan 

Activity list 

Resource 
requirements and 
availability 

Risk register 

Resources 
breakdown structure 

 

 

 

Tools  "  

Analogous 

Parametric 

PERT 

Group decision-
making techniques 
 
Reserve analysis 
 

 

 

Outputs G 

Activity duration 
estimates 

 

 

 

5. Estimate  activity  duration  

Ҧ Estimate Exercise 

J Parkinsonôs Law: Work expands to fill the time available for its 
completion. In other words, if my boss told me that I can deliver my 
activity in 30 days, although I can do it in a couple of days, with luck I 
will deliver it on the 30th day.  



                               
5. Estimate  activity  duration  



                               

y = -1,2414x 
2 
 + 54,506x - 13,257 

R 
2 
 = 0,9691 

0 

100 

200 

300 

400 

500 

600 

700 

0 5 10 15 20 25 

Meters of wires (X) 

M
in

u
te

s
 (

Y
) 

"  Parametric estimation  



                               

Å Three -point  estimate  (PERT): 3 values as a Beta probability 
distribution 

  a m                     b             Duration 

"  Estimate  activity  duration  

a: optimistic 
m: most probable 
b: Pessimistic 



                               

Å Mean 
 

Å Standard Deviation 
 

Å Variance  
 

Å Project duration 
     Te = Ɇ      (from critical path activities) 

 

Å Project Variance                                (from critical path activities) 
Å   

6

4 bma
te

++
=

"  PERT 

=s
2

Ǵ 

s2 

Example: 4, 7, 16 
Mean = (4 + 4x7 + 16) / 6 = 8 
s = (16 - 4) / 6 = 2 

) 
6 

( 
a b - 

= s 

s2 



                               
Standard Normal Distribution  

               -3s  -2s  -s    te   +s  +2s  +3s  

te = mean 
s = standard Deviation 

68% 
95% 

99% 

8 + - 2 = (6 ; 10)          68% probability 

8 + - 2 x 2 = (4 ; 12)     95% probability 



                               

6

4 bma
te

++
=

1 2 3 4 

A 
2, 3 , 10 

B 
4, 7 , 16 

C 
3, 5 , 13 

Dur =4  Dur =8  Dur =6  

s=1,33                        s=2                       s=1,67  

s2 Total =  1,33 2 + 2 2 + 1,67 2   = 8,56  

Probability Result        Range 
 68% 18 + - 2,92    =  (15,08 ; 20,92)  
 95% 18 + - 5,84    =  (12,16 ; 23,84)  
 99% 18 + - 8,76    =  (  9,24 ; 26,76)  

PERT 

) 
6 

( 
a b - 

=  s 

Total duration = 4 + 8 + 6 = 18  

s Total =   8,56  = 2,92  



                               
Software Estimation  Methods  

Source Lines of Code (SLOC ):  
Total lines of code counted in the software application. 
Specific to the technology platform.  
 
 
Function points (FP):  
Business functionality delivered by the application being counted. 
Size measured through FP method: independent of the technology.  
 
 
Object points (OP):  
Measures size of an application by counting the number of screens, 
reports, and interfaces (known as objects) required to complete the 
coding.  
Objects themselves can be classified into different level of 
complexity such as simple, average, and complex. 
 



                               
Software Estimation  Methods  

For example , consider a project that has a count of 1,000 FP. 
Assuming a delivery rate (productivity) of the project team on a 
selected platform to be 15 FP per person month, you get a total 
effort of approximately 67 person months (1,000 FP divided by 15 
FP per person month).  
 
Can assume a lifecycle phase breakup of effort as: 
 
Requirements : 15 %  
Design : 20 %  
Build : 40 %  
Test : 25 %  



                               

Inputs H   

Schedule 
management plan 

Activities 

Resources y RBS 

Duration 

Risk 

 

 

Tools  "  

Critical path 

Modeling techniques 
(simulations) 

Critical chain 

Resource 
optimization 

Schedule 
Compression 

 

 

Outputs G 

Schedule baseline 

Project Schedule 

Schedule data 

Calendars 

 

 

6. Develop  schedule  



                               
6. Develop  schedule  



                               
Example : Schedule  



                               

12 C 22

14 10 24

Activity (select teams) 

Activity duration 

Early Start date 
ES 

 
when activity A  

is finished (12d).  
Starts on day 0 

Early Finish date 
EF 

Early Dates  



                               
Network diagram  

I

15

A F K

12 10 6

C G

INICIO 10 35 FIN

B D H

9 10 40

E J

24 4

S E 



                               

12 C 22

14 10 24

Activity 

Duration 

Early Start date 
 

ES 

Early Finish date 
EF 

Late Start date 
LS 

Late Finish date 
LF 

Late dates  



                               

Critical  Path  Method  

Forward and Backward pass 

12 I 27

48 15 63

0 A 12 12 F 22 63 K 69

2 12 14 53 10 63 63 6 69

12 C 22 22 G 57

INICIO 14 10 24 24 35 59 FIN

0 B 9 9 D 19 19 H 59

0 9 9 9 10 19 19 40 59

9 E 33 59 J 63

35 24 59 59 4 63

Slack  = LS ï ES  or   LF -  EF 

The formula starts with LS or LF, because we are always late. @ 



                               

Slacks  

Total slack : time that this activity can be delayed without 
changing the project duration. 
 
Free slack : time an activity can be delayed without causing 
slippage (delay) to the early start date of any of its 
successors. 
 
Project slack : time the project can be delayed without 
delaying the published finish date. 
 
The slack  can be negative . Example: 
Planned finish date = 120 days 
Established date on the contract   = 100 days 
Slack= 100 -120 = -20  



                               
Critical  Path  and Slack  

Microsoft Project 

Near -critical  path : ñalmostò critical path 



                               

"  Schedule compression  

Shortening the project schedule without modifying the 
scope  
 
Crashing :  
Add more resources to accelerate = >  in general ¬ costs 
 
How to obtain the maximum schedule compression at the 
minimum cost? 
 
Fast - tracking :  
Perform activities in parallel to accelerate 
= > Adds risks to the project  
 



                               
Schedule compression  

    The General Manager has told you that you must 
finish the project three weeks ahead of schedule. 
What should you do? 
 

A. Consult with the sponsor 

B. Crashing 

C. Inform  the manager about the impact to the project 

D. Fast-tracking 

 

Answer : C 



                               
How to shorten the project schedule ? 

Option  Impact  on  the  Project  

Fast - tracking  
Increases risks 
Requires more time from the PM 

Crashing  
Increases costs 
Requires more time from the PM 

Decrease  scope  
Saves time and costs 
Decreases client satisfaction 

Cut  quality  
Could save time and costs 
Increases risks 



                               
G Milestones  Schedule  

Milestone  

 Critical  event  in the  project  (no duration )  
 

 Example : date to  test devices  

Most adequate format to present to top management  @ 



                               
 G  Bar chart (Gantt)  

Most adequate format for the PM and the project team to manage 
the project  

@ 



                               
 G  Network diagram  



                               
G Resource  smoothing  example 

How would you smooth the resources to fix this problem and use less than 40 
resources in the project ? 



                               
G Resource  smoothing  example 



                               
G Resource  smoothing  example 



                               
G Resource  leveling  example 

The plan that you have developed is very well. However, you have made a 
terrible error: you will only have 20 resources per week available to perform 
this project!  



                               

Inputs H   

Schedule 

Calendars 

Work performance 
data 

 

 

 

Tools  "  

Performance reviews 

Software 

Resource 
optimization 

Modeling 

Leads and lags 

Compression 

 

 

 

Outputs G 

Work performance 
information (earned 
value) 

Schedule Forecasts 

Change requests 

Updates 

 

 

7. Control Schedule  



                               
7. Control Schedule  



                               
"  Performance reviews : Status reports 

Asking for the percentage of work completed is not worth   
 
The following rules are very useful: 
 
50/50 Rule : the activity is considered 50% complete if it 

is already started and the other 50% is only assigned 
when finished 
 

20/80 Rule : 20% at the beginning and 80% at the end  
 
0/100 Rule : 100% at the end 
 

@ 



                               
"  Software and Bar Chart  



                               
Summarizing  time management  

2. Activities 

3. Network diagram 

4. Resources 

Performance 
data 

5. Activity duration 

6. Schedule 

Scope 

Updates 

Change requests 
6. Control 
schedule 

Measurements 

1. Schedule Plan 



                               
Lessons  learned  

Activity on node (AON) 
Leads and lags 
Schedule compression 
Dependencies: finish-start, 
finish-finish, start-start, start-
finish 
Dependencies: mandatory, 
discretional, external, internal 
Decomposition 
Bar charts 
Milestone diagram 
Network diagram 
Precedence diagramming 
method (PDM) 
Fast-tracking 
Bottom-up estimating 
Parametric estimation 
Analogous estimation 

Three-point estimate 
Resource breakdown structure 
Resource leveling 
Slack: total, free, of the project 
Crashing 
Critical chain method 
Critical path method 
Modeling techniques 
Resource smoothing 
Planning package 
PERT 
50/50 Rule; 0/80 Rule; 0/100 Rule 
Critical path and near critical path 



                               

VGeneralizaciones del PMI®  

V Proyecto vs Trabajo operativo 

V La restricción triple 

V Áreas del conocimiento 

V Contexto y PMO 

V Ciclo de vida 

V Stakeholders 

V Sistemas de organización 

MARCO CONCEPTUAL 

COST 

 

Activity costs 

Budget 

Control costs 

Earned value management (EVM)  



                               
Cost  management  processes  


