Project Planning and Management
-Unit 4 -



Agenda

* Homework assignment Question 3

* Project management knowledge areas

* Project roles

* Project manager’s role

* Project planning

 Work breakdown structure, tasks, cost and labor estimates
* Critical path analysis

* Project management triangle

* Quiz



Homework Question 3
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3A. Graph above
3B. 17 weeks
3C. see red
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3D. 2,4,6,8,10,Done =21 (no longer critical path), Both 19 become critical path
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1,3,5,7,9,10,Done = 21
2,4,6,8,10,Done = 17 (21)
1,3,6,8,10,Done = 19 (23)

1,3,5,7,8,10,Done =19

2,4,7,9,10,Done = 21
2,4,7,8,10,Done = 19
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Homework Question 3
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1,3,5,7,9,11,Done=39
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1,3,5,7,8,10,11,Done=43
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What are knowledge areas for Project Mangement?

Project Management Institute’s (PMI) 5
lifecycle domains for Project Management

Professional (PMP) certification:

1.

Al

Initiating the project

Planning the project

Executing the project

Monitoring and controlling the project
Closing the project

These map to 10 knowledge areas:

1.

O 00 NO UL A WN

[ERY
o

Project Integration Management
Project Scope Management

Project Schedule Management

Project Cost Management

Project Quality Management

Project Resource Management
Project Communications Management
Project Risk Management

Project Procurement Management
Project Stakeholder Management

https://en.wikipedia.org/wiki/Project._Management_Professional



Project roles
Typical Project Management Organization Chart

Senior Management

Steering Executive Sponsor
Committee

Quality Assurance
_____ Team

- QA Manager
Functional Testers
Regression Testers
Performance Testers

User Group
Management

o -,

Project Manager

\\ 7/
i — Internal Auditor

“----F---_

Infrastructure Security
Team Team

Development User

Project Team Project Team

- Tech Manager - User Manager - Software Support - Security Manager
Systems Analysts Business Analysts - Hardware Support Application Lead
Architects Key Users - Network Support Threat/Abuse analyst
Developers UAT Testers - Application Monitoring

5203 Systems and Infrastructure Lifecycle Management



Project Manager juggles many activities

Customer and
Management
Expectations
Technological
Change

Systems
Development
Life Cycle The Art
of
Project
Management

Organizational
Change and
Complexity

Contractors Managing
and Vendors

Pearson Education, Inc. ©2017

Time and
Resource
Constraints

Methodologies
and Tools
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Phases of Project Management Process

nase 1: Initiation
nase 2: Planning
nase 3: Execution

nase 4: Closedown



Project Plan
Should define clear, discrete activities and the work needed to complete

Lo e

each activity. Tasks include:

Describing Project Scope

Dividing the Project into Manageable Tasks
Estimating Resources and Creating a Resource Plan
Developing a Preliminary Schedule

Developing a Communication Plan

Determining Project Standards and
Procedures

Identifying and Assessing Risk
Creating a Preliminary Budget

Setting a Baseline Project Plan



Project Planning :

Answers the following questions: L= & | B
* What tasks must be done to complete the project? | — - =
* What are the dependencies among tasks? D = -
 Who is responsible for each task?
* What resources are required to complete the tasks? = |
* How long will it take to complete the project? o mm— -
* |s the project possible, given the known parameters? | B
» Where is the project most at risk? HE =



Project Planning

* Phase 1: Initiation
* Phase 2: Planning
* Phase 3: Execution
* Phase 4: Closedown

Is a 5-step process that defines a “road map” for
successful project completion:

1. Define the work

* What problem or opportunity does the project address?
* What are the quantifiable results to be achieved?

* What needs to be done?

* How will success be measured?

* How will we know when we are finished?

2. Develop initial project schedule

3. Refine project plans

4. Assess project risk

5. Set fixed delivery date and publish plans

5203 Systems and Infrastructure Lifecycle Management
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Project Planning — Define the work

Project Manager does the following:
* Reviews historical project information
|Identifies major project activities
Decomposes major activities and identifies individual tasks
Establishes task ownership
|dentifies skills and resources needed

Outputs of this step:
 Work Breakdown Structure (WBS)
* Clearly defined tasks and deliverables
* Tasks assigned to the Functional Leads
* Specify resources by task



Planning Detail

High
Level of project planning detail should be high in
the short term, with less detail as time goes on

* The general principal is that we need to accept
the fact of uncertainty, and that things will
change over time

Medium -

Planning Detail

* Although we want a detailed idea of what we’re
going to do in the immediate future, we allow for

Low - more flexibility as time goes on

| | |

1 Week 1 Month 6 Months ¢ This implies that planning is always going on
Out Out Out o .
Planning Horizon * Plans are revisited and evolve over time

Pearson Education Inc. © 2017
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Agenda

v'Homework Question 3

v'Project management knowledge areas

v'Project roles

v'Project manager’s role

v'Project planning

 Work breakdown structure, tasks, cost and labor estimates
* Critical path analysis

* Project management triangle

* Quiz



Project Planning — Work Breakdown Structure (WBS)

Is a “top down” logical structuring of project work

4 Software Development

At the highest level, the WBS may be broken down into major work Scope
packages that reflect phases of the SDLC, for example: Analysis/Software Requirements
1. Planning E::E:pment
2.  Analysis Testing
3. Design Training
4. Implementation E::m'-'"t“‘““

Deployment

Post Implementation Review

Each work package is further broken down into tasks of greater detail,
for example:

Task Name
2. Ar\alySIS 4 Software Development
A. Workflow requirement analysis Scope
. . . Analysis/Software Requirements
B. Functional requirements analysis Do
. . 4 Design
C. Data reql.“rement-S analys!s . Review preliminary software specifications
D. Information security requirements analysis Develop functional specifications
3. DeS|gn Develop prototype based on functional specifications
A. User interface design Review functional specifications
B Database design Incorporate feedback into functional specifications
' . . . . Obtain approval to proceed
C. Applications processing design

Design complete

5203 Systems and Infrastructure Lifecycle Management 14



Work Breakdown Structure (WBS) — RAD example

Task Name

4 EWS Project
4 Planning
Plan and Schedule Project
4 Requirements Analysis and Specifications
User Requirements Finahze
Functional Requirements
System Architecture
Data Model
User Interface and Interaction
Data Sources, Formats, and Data Flow
Flow of Control
Maps
Test Cases
Specifications Complete
Prepare Development Team
Setup Development Environment

n & W N -

Task Name
1 |4 EWS Project Notice RAD Development Iterations...
2 Planning
38 System Development
159 Implementation
Task Name Task Name
1 4EWS Project 1 4 EWS Project
2 | 4Planning 2 4 Planning
3 Plan and Schedule Project 3 Plan and Schedule Project
4 Requirements Analysis and Specifications 4 4 Requirements Analysis and Specifications
1 Prepare Development Team 5 User Requirements Finalize
21 Setup Development Environment 6 Functional Requirements
38 System Development 7 System Architecture
159 Implementation A Data Model
9 User Interface and Interaction
/ Data Souwrces, Formats, and Data Flow
Which kind of requirements 11 Flow of Conirol
. . 12 Maps
would an IT Auditor find . Teg Cases
missing here? 14 Specifications Complete
15 Prepare Development Team
21 Setup Development Environment
3 System Development

Implementation

5203 Systems and Infrastructure Lifecycle Management

38 | 4 System Development

39 Develop Application - V 0.1 Incident
70 Develop Application - V0.1.1 Incident Analysis
63 Develop Application V0.2 Background Water Quality
132 Develop Application V0.3 Historical Incidents
159 implementation 15



Work Breakdown Structure (WBS) — RAD example...

1
2
3
4
=

0w o N O

Task Name
4 EWS Project
4 Planning
Plan and Schedule Project
4 Requirements Analysis and Specifications

User Requirements Finalhze
Functional Requirements
System Architecture
Data Model
User Interface and Interaction
Data Sources, Formats, and Data Flow
Flow of Control
Maps
Test Cases
Specifications Complete

Prepare Development Team

Setup Development Environment

| 4 System Development

Develop Application - V 0.1 Incident

Develop Application - V0.1.1 Incident Analysis

Develop Application V0.2 Background Water Quality

Develop Application V0.3 Historical Incidents

Implementation

5203 Systems and Infrastructure Lifecycle Management

40

66
67
68
69

Task Name

4 System Development

4 Develop Application -V 0.1 Incident

4 Develop Business Logic Layer
Incident Schemas
Incident New Workflow Capabilities
Incident Workflow Rules
4 Develop Database
Incident Entities Database Schema
Incident Entities Table Definitions and Views
Incident XML Mapping Schemas
4 Setup ArcSDE
Setup Spatial Tables and Layers
Index Spatial Layers
4 Views and Stored Procedures
Incident Entities
4 Develop Data Integration Layer
Base Map Integration Service
GeoCoding Integration Service
Telephony Data Integration Service
4 Develop Ul Layer
4 Develop Ul SubSystem (ArcIMS - CAPIT) Interface
Coordinate Map and non-Map Pages
Login and Main Pages
New Widgets and Ul Capabilities
Improve Validation Error Feedback
4 Incident Pages
Task Bars
Menues
Forms
Pages
Integration and Testing
Milestone 1 - V0.1 Complete

15t Development Iteration

16



WBS is an integral part of the Gantt chart

You can see this WBS is
similar to a waterfall

E-Commerce project plan for Pine Valley Furniture webstore approach

FH S s GANTT CHART TOOLS PVF Web Store - Project Professional ?7 - 0O %
FILE TASK RESOURCE REPORT PROJECT VIEW FORMAT Valacich, Joe 5 - {valacich) ~ x N Ote .
S— MNetwork Diagram  ~ = ﬁRezuurca Usage - A E‘ S 7 Highlight: |[Me Highlight] ~ | Timescale: E= Timeline D’j S Switch Windows ~ D *
Em= 2l U Y T -
E Calendar - - H Resource Sheet - Y Filter: [Me Filter] = | |[4] Days - Details E Arrange All

Gantt  Task Team Sort  Qutline Tables Zoom Entire Selected New __ Macros [ O I b t
Chart» Usage -~ T3 Other Views ~ Planner~ [T Other Views ~ - . - EGroupby: [MeGroup] - . Window i Hide~ - Ve r a p e Wee n

Project Tasks
Task Views Resource Views Data Zoom Split View Window Macros A~

. .
16 Jan 31,16 Feb 14,16 Feb 28, '16 Mar 13,16 Mar 27,16 Apr10,16 Apr 24,16 Way 8,16 May 22,16 - IO |Ca| and h S|Ca|
T M F T s w|s T M F T s w|s T MM F T s w|s T MM F T s W s T M F T 5 W

Task Hame - Duration - Predecesson » 3 S S s
1 |4 Determine Requirements | 4 days .
2 Determine Prafile Requirements 4 days d es | g n
3 Determine Inventory Requirements 4 days
4 Logical Design 20 days ®
E-Store Layout 8days 23 Ove rla p betwee n
Web Skeleton 12 days 5 .
Plan Consumer Tracking Integration 12 days 2 d eS | g n a n d
8 Plan Purchase Fulfillment Integration 12 days 2
4 Physical Design 16 days 1 1
10 Design E-Store Modules 16 days 6 Implementatlon
11 |4 Implementation 63 days o, .
L2 Implement and Test Core Shopping Modules 10 days 10 b Crltlcal path Shown
EI% 13 limplment External System Integration 16 days 8
oo Full System Testing and Debugging 5days 12,13 1 1
E 15 Stress Testing 3 days 14 Wlth red bars In the
5 e Integrate Site Design 10 days 14
17 Usability Testing 5 days 16 Gantt Chart (more
18 Set-Up Production Environment 2 days 17
19 Stage Site (Pre-Production Beta) 2 days 18 H H H
20 Documentation and Post Development Assessment 5days 19 O n t h IS Iate r I n t h IS
21 |« Bystem Operation 5 days
22 Production Roll-out 5 days 20 I ect u re)
=
4 r|[4 3
READY ™3, NEWY TASKS : AUTO SCHEDULED B EEEe LR e

5203 Systems and Infrastructure Lifecycle Management 17



can also be illustrated using network diagrams

FH®S- & = NETWORK DILGRAM TOOLS  Requirements Schedule-2017 - Project Professional ¥ = O X
IR << Resource  meroRT  pRONCT VW FORMAT Valacich, Joe S - (valacich) - fA & %
) fack on Track ~ ] n BER + Notes 1 % Find
. mEEEn =R R B =5 s mp # Find
= H’] Copy ~ @ Respect Links . i [—anzh s
Gantt  Paste 8 J »s GO CO Manuel ut rspect Move Mode Task Summary Milestone Deliverable  Informebon ..
Chart * . > Forr cdule Sehedule E - v - S Add to Timeline
View Fo Schedule Tasks Insert Pro Editing
:
Design Interview Form Schedule Appointments Conduct Interviews
Stert: 5/7/12 ID: 3 Stert 5/8/12 10: 4 Start 5/9/12
> ——————
Finish: 5/7/12 Dur: 1 day Finish:5/8/12 Dur: 1 day Finish.S/14/1 Dur. & days
Res Reg Res:
‘
\
'
'
H
'
'
'
'
'
'
S Collect Reports i ‘ Review Reports Summarize Results
. st 5/7/12 10: 7 [ p St sm D 8 p| St sas/
e Finish:5/7/12  Our.05days | Finish: 5/9/12 Dur: 2 doys Finish:5/16/12  Dur: 2 days
é Res: Res: Res:
E DR IR
z

READY =3 NEWY TASKS : AUTO SCHEDULED
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WBS can also be illustrated using network diagrams

Time =1 mo. Time =2 mo.

D

Time =3 mo.

E

F

Time = 3 mo.

A

> >

C

Time =4 mo. Time =3 mo.

5203 Systems and Infrastructure Lifecycle Management 19



215 Dev Project Example
Kickolt Meeting (Task 3.1)
+Development Plan (Task 3.2)

Wed NGNS P 2/5/16 r 1
Wed 12/16/15

Toe 12/22/15
Dratt Deveiopment Plan Tue 12/22/15
DraftDevelopment Han Debvered F /15
Clit Review of Development Plan WMon 1/18/16
Client Feedback on Development Pan Received F1/29/16

Exercise

Wed 3/2/15
4Project Tachrcal nfrastructure Setup and Rollout (Task 3.3) L5716
Bagn Techaical Infeastructure Setup FA/15/16
Setup Coordmation Hub Fa V15716

Draft Design Document and Agplca
1 Develaprer

Configuration Guide

Technicalinfrastructure In Place
+GeoModaiing
4Database Development

* Open up MS Project on IS-Dev Project Gantt

Source & Load Hydrography 3nd Cartographic Basemap Data (Tasks 42.2- 425, 4
Data Loading Complete

Data PreProcessor (Task 422, Task 2.4, Task 4.2.5)

Example (find zip file in Unit 04 Wrap Up)

eProcessor Complete
+Dynaenic Map
+Cartographic Design
Specity Admins Map Style w/dranwing labelingchek behavior (Task 422, Task 425, Tack 8.2.4)
Specity HUCS Map Stve w 422,Task 425, Task8.24
Specity Dot

irawngisbelrg.lich behaver (13

fod Intrastructure System Map. (Task 4.2.4, Task 8.24)
Cartogaphic Design specfications Complete

* Ana Iyze and ex P lain what this this P roj ect .

Implement Infrastructure System Detad Map Display 1 (Task &

Fn4/29/16 )

Implement Dynarmie infrastructure Segrents intersctive CRUD Capabitis (Task 42.4) P57/t =

tructure Map Daplay 2 )
Dynamic Map Complete Mon 6/13/16 s
~Stand.slone Map Viewsr (Tas £25) Fasne e w— —— So— .
Specly Sand-sone M Viewe Tosk 425 and Tok 2. 1018 -
mploment Sancslone g Viewee (Task 42.5) Faa/se .
+Appcation Deveoprment Mo 10/316 — t .
L] P Faapa/is v )
“Landing Page(Tash 421 snd Tak 423) Fa T
mplement anding Pog Tak 4.2.1) w/contes search (Tos 423) Vi e
+Abvarcad ey Pogn (Task 23] e -
mplement Attt Query Page v [
mplemnt Qoery Resuls Pagn Foute o
+Spatisl Contan Oth down Page (Task 42.2 Fas/aoie —

+infrastructurs System Detal Page (Task 4.2.4]
Implement Infrastructure Systemm Detad Page Iteration 1)
Implement Data Editing (Attrbutes, Medka upload & managment)
Implement Infrastructure Systern Detad Page (it
Imglement Reaches Edtng

Mon 5/23/16
Mon 5/23/16
Mon 6/13/16

tion 2 w/gen. display)

(Tank a2 r d
Implement Logn, Access Conto, vy

\mplement Login Page

Implement User rofie Page ,

+Organization Page (Task 5.1) Fis/ie [
Organastion Deta Faazs z

User Roles and Data Stewardihip =)

Integrate Page-Level Informatin Securty Tosk 426)

Integrate FOUO Attibute and Mecia Access Securty (Task 42.4)
+Developer Support Pagels)
RESThl Wab APY
Draft RESTHuI Web A%1 Spex
Drat

cation (Task 3.3

Thul Web A% Spechication Deiivered
Implement RESTIul Web API (Task 5.2)

Develop Geoss ex 491 (T

atial Sen

3

Code Complete Miestane
Tasting
Develop Quality Control Plan (Task 8.1)
Oraft GeoModelng Test Plan

Oraft Unit and Syater

m Integsation Test lan
Oraft Information Security T

Oraft User Acceptance Test Pan
Test Pans Complete

42216
+Condut Testing (Task 8.2.1, Task 82.2, Task 823 ) 129716 r 1
Mon 2/ " '
Mon 121/16 ¥ .
.
i ]
Fo10/28/16 "
i 1072816 [ 1
FO/23/16 0
Fn 10/28/26 ]
Mon 10/31/1¢ r

Develop Appication Configuration Deliery Pa

sae
Develop Dats Delivery Package
Develop Code Defvery Package wcode documentation

Deploy on Chent 1T Infrastructure.

Test and ebug Production Applcation Deployment

i s st : :
N Build1] Release .2
5203 Systems and Infrastructure Lifecycle Management

BuRd16 Release and Mikestone 7
Deployment and Mikstone B Status

2
Mon 10/10/16 * 1010
Mon 10/24/16  Mon 10/24/1¢ o 10




Cost Estimation

Can be based on:
* Analogous estimating — using experience from prior projects
e Parametric estimating — extending cost models from similar prior projects
* Bottom-up estimating — building up costs from detailed Work Breakdown Structure
* Actual costs — leveraging actual historic costs from identical prior project

Software Size Estimation Techniques:
* Source Lines of Code (SLOC)
e COnstructive COst Model (COCOMO)
* Function Point Analysis (FPA)
* FPA With Feature Points



COCOMO — COnstructive COst MOdel

Models for estimating effort, cost, and schedule

Boehm, B. (1981) Software Engineering Economics

* Derived from fitting regression formulas to historical project data

* Applies to 3 classes of software development projects

* Organic projects - small teams with "good" experience working with
flexible requirements

* Semi-detached projects - "'medium" teams with mixed experience
working with a mix of rigid and less than rigid requirements

 Embedded projects - developed within a set of "tight" constraints

* A hierarchy of three increasingly detailed models:

1. Basic COCOMO for quick, early, rough order of magnitude
estimates of software costs

2. Intermediate COCOMO added “Cost Drivers”
3. Detailed COCOMO added influence of individual project phases

Intermediate COCOMO

Cost Drivers
Product attributes
Required software reliability
Size of application database
Complexity of the product
Hardware attributes
Run-time performance constraints
Memory constraints
Volatility of the virtual machine environment
Required turnabout time
Personnel attributes
Analyst capability
Applications experience
Software engineer capability
Virtual machine experience
Programming language experience
Project attributes
Application of software engineering methods
Use of software tools

Required development schedule



Cost Estimation — Function Point Analysis (FPA)

A technique used to determine
size of a development task, based
on the number of function points

Function points are factors such
as inputs, outputs, queries, and
logical processing units

# of Screens

10

# of Services

# of Database Tables

# of Data Files

# of Reports

# of External Interfaces

# of Environment Variables

W= |o|C|& S| u

=l A= =R

Total:

13

H-ﬁll—ih-"-hl'\-"h-"

11




Cost Estimation — Function Point Analysis (FPA)

A technique used to

determine size of a

development task,

based on the # of Screens 5 5 10 10 3 15 200

number of function # of Services 0 10 2 20 2 40 120

points # of Database Tables A 10 2 15 0 20 70
# of Data Files 0 5 4 10 0 15 A0

Function points are # of Reports 0 20 2 30 3 A0 180

¢ P H # of External Interfaces 1 20 1 A0 1 60 120

factors such as # of Environment Variables 3 20 4 30 0 40 180

Inputs, outputs, Total: 13 90 25 155 11 230 910

queries, and logical
processing units




Cost Estimation — Function Point Analysis

# of Screens 3 3 10 10 3 15 200 2,0001 200,000
# of Services 0 10 2 20 2 A0 120 1,200] 120,000
# of Database Tables 4 10 2 15 0 20 70 700 70,000
# of Data Files 0 5 4 10 0 15 40 400 40,000
# of Reports 0 20 2 30 3 40 180 1,800] 180,000
# of External Interfaces 1 20 1 40 1 60 120 1,200| 120,000
# of Environment Variables 3 20 4 30 0 40 180 1,800| 180,000
Total: 13 90 2D 155 11 230 910 9,100( 910,000}

Labor Hours/Function Point: 10

Cost/Function Point: 1,000



Example of a complex project’s WBS and labor estimate

B, E [l

1 |
2 Intermodal Transportation Model

3 Task 1 - Evaluate existing data sets 1,284
3 |Task 2 - Integration Strategy 2,974
a2 Task 3 - Intermodal Transportation Model 4,244
129 ITa sk 4 - Intermodal Visualization Tool 1,496
123 Total Hours: 3.938




WBS and labor estimate

1
2
3
4
3
13
20
23

-1 £ - Q_
1
2 Intermodal Transportation Model
3] Task 1 - Evaluate existing data sets 1,284 |
31 Task 2 - Integration Strategy 2,974
88 Task 3 - Intermodal Transportation Model 4,244
129 |Task 4 - Intermodal Visualization Tool 1,496
139 Total Hours: [ 9.998
A o
] -
Intermodal Transportation Model
1,284

Task 1 - Evaluate existing data sets

Data sourcing 156
EleueIEE data gualhz assurance and ﬂnishlng tool 236
Visual Em-uI Iendir_hﬂ and data repair tool iﬂ
Analyze existing datasets” content, format, organization, integrity and routability 320
Integrate dataset models 152

5203 Systems and Infrastructure Lifecycle Management
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WBS and labor estimate

W O3 =) 0 N & L Py =

DREBNEUEEIATETERDRE =S

7
28

A,

Intermodal Transportation Model

Task 1 - Evaluate euisting data sets

ata snurcmg

Research and acquire data sources and QA pruohng materials

Acquire and manage existing ... .. wd 27 datasets and documentation

Identify Open Source transportation datasets

Proofing support imagery

I:Invnlnp data quality assurance and finishing tool

Setup development environment

Haolistic transportation feature extraction and netw ork gap identitication

Holistic dataset attribute value tester

Visual proof reading and data repair tool

Gap review er

Intermodal connection evaluation

Random Navlnit sampler and roadirail connection reviewer

Random roadirail connection sampler and reviewer

Route runner and review er [for visually proof reading while surfing route)

Geospatial bug creation, tracking - reproduction, assignment and resolution

Analyze existing datasets’ content, format, organization, integrity and routability

Model w atertborne datasets UML

Model roadw ay datasets UML

Model railw ay datasets UML

Maodel Opensource transportation datasets UML

Model aviation datasets LML

Model Census datasets UML

Model Administrative, populated places, and other stakeholder reporting area datasets LML

Integrate dataset models

5203 Systems and Infrastructure Litecycle Management
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A I ]

1 |
2z Intermodal Transportation Maodel
3 | Task 1 - Evaluate existing data sets 1,284
4 Data sourcing 156
3 Develop data quality assurance and finishing tool 236
12 Vizual proof reading and data repair tool 420
20 Analuyze existing datasets’ content, Format, organization. integrity and routability 320
23 Integrate dataset models 152
H |Task 2 - Integration Strategy 2,974
32 Document results of Task 1dataset view integration and evaluation o6
W B S a n d | a b O r 4 Identify case studies and develop data, functional and user requirements for Intermodal Transportation Model and Yiewer 112
38 Design Intermodal Transportation Model - Data models 480
. 44 Develop Data Model Intergration Plan
e St I m a t e 45 Router 1Integration Plan 260
43 Houter 2 Integration Plan 20b6
53 Router 3 Integration Plan 244
LTy Houter 4 Integration Plan 256
1] Design Intermodal Transportation Model - Router W2 203
74 Design Intermodal Transportation Model - Router Y3 232
ntermodal Transportation Moded 73 Design Intermodal Transportation Model - Router W4 260
Tak 1 - Evaluste sxdsting data sets 26 Develop Intergration Strategy Report 40
Task 2 - Integration Strategy a2 |Task 3 - Intermodal Transportation Model 4,244
Tash 3 - Intermadal Transportation Model 29 Setup N-Tier Geospatial Application System Development Environment 168
[Task 4 - Intermodal Visualization Tool a1 Develop Intermodal Transportation Model - Routing
32 Houter 1- Basic 884
100 Houter 2 — Traffic and Congestion 763
10E Houter 3 — Traffic and Congestion and Freight Movement 880
112 Houter 4 - Tratfic and Congestion. Freight Movement, and Community Impact and Environmental Yulnerablity 760
118 Publishing Tool 382
126 Develop Intermodal Transportation Model Documentation 160
127 Prepare and Package Intermodal Transportation Model for delivery 242
123 |Task 4 - Intermodal Visualization Tool 1,496
130 Develop User Experience [UX] Design Specification based on case requirements 104
131 Evolve geospatial application system development environment to support web application development 160
132 Develop and test Intermodal Visualization Tool 1032
136 Develop Intermodal Yisualization Tool Documentation 40
137 Prepare and package Intermodal Yisualization Tool for delivery 160
138
129 Total Hours: 9.998 9.998
140 Cast
14 Baw Cost: 479 904

e Loaded Cos%: 1.286.143




WBS and labor estimate

| Project Manager UX-Designer Database Dev. | Developer 1 |Developer 2 Developer 3 Developer 4 Data Dev| Testing  Hours
Intermaodal Transportation Model
Task 1 - Evaluate existing data sets
Data sour
Heseach acquite data sources and LA proohing materials o4 1
Acquiie and manage ewksting L. . datazets and document ation 24 40] B4
Identily Dpen Soutce Uaniponaton dstatels 4 4 24| 32
Proafing suppaot imageny 4 %[ E 35
_ﬁnﬂhp data qualty assurance and ri'hhh! tool
-..p debapimerl Snnilcrimeenit % i 7]
S Project Manager UR-Designer Database Dev. | Developer 1 Developer 2 Developer 3 Developer 4 Data Deu|| Testing | Hours  RoUvRY Hours | ask Hors
Intermodal Transpartation Model
Task 1 - Evaluate existing data sets | 1,284
Data sourcing 156
Research and acquire data sources and LA prooling materials 24 24
Acquine and Manage existing L. am datasets and documentation 24 0] Ed
Identify Dpan Source nanspontation datasets 4 4 24 32
Prsafing support fhagery 4 16 =] 36|
Develop data quality assurance and rlnlshha tool 236
Setup develapment envitonment 6 i3 32
Hakstie ransportation featse extraction and network gap idemificaton 24 40 80 42
Holistic dataset attibute vahie tester 4 40 3] 1]
isual pr ing a ata repair tool a20|
ap reviewer 4 [ 40 & Th
Intesmodal connection evaluation 4
Random Navlinit sampler and roadirail connection reviewer 4 & 40 ] h
Random roadirail connection sampler and reviewer 4 & 40 & I
Route nunmer and reviewer [for visually proof reading while surfing route) 4 16 40 & B
Geospatial bug creation, tracking - reproduction. assignment snd resohution 4 16 80 15 116
Analyze existing datasets” content. format. organization, integrity and Toutability 320|
Madel watesborre datasers LML L] 40 5] & =]
Model roadw sy datasets LIML 8 4 40} =
Madel radw 2y datasets ML ] 4 40 52|
Madel Opensource transpodt ation datazets UML 3] 4 40| 52
Miodel avistion datasets LML o & a0 73
Model Census datasets ML i q Za 56|
IMiodel Admanistrative, populated places, and cther stakeholder reposting area datasets LML 5] 4 12
Integrate dataset models a0 24 g8 40) 40 B2 152

5203 Systems and Infrastructure Lifecycle Management
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30 |Task 2 - Integration Strategy

K| Document results of Task 1dataset view integration and evaluation

32 Identify case studies and develop data, functional and user requirements for Intermodal Transportation Model and Viewer
33 \alidate meed far Router 1, Router 2, Bauter 3, and Fouter 4

34 Specifu the data, functional, and user requirements for Intermodal Transpartation Model and Viewer

35 Design Intermodal Transportation Model - Data models

36 Dezign intermodal transpartation infrastructure data model

T Dezign routing network data madel

33 Dezign agency freight movement statistics data model
a I l a O r 33 Dezign geographic contest data model [Census, Admins, Risk zones..)

40 Develop Data Model Intergration Plan

41 Houter 1Integration Plan
o 42 |dertify tramsportation metw ork datasets For integration within Fouter 1

e St I m a t e Lx Detail source to data madel mappings and integration steps for Fouter 1
44 Develop test plan for Bouter 1
45 Router 2 Integration Plan
4E |dentify transpart carrier [wessel, container, car ¥l movement datasets for integration with Fouter 2
47 Detail source to data model mappings and datazetintegration steps for Bouter 2
43 Develop test plan For Bouter 2
49 Router 3 Integration Plan
50 [dertify freight movement datasets for integration with Router 3
51 Detail source to data model mappings and datazetintegration steps for Bouter 3
52 Develop test plan For Bouter 3
53 Router 4 Integration Plan
54 |dentify community impact datasets far integration with Bouter 4
55 Detail source to data model mappings and dataset integration steps for Bouter &
56 Develop test plan For Bouter 4
57
53 Design Intermodal Transportion Model - Bouter W1
54 Deszign routing criteria options [all modes, > Tmodes, shortestlleast-costiquickest...]
0 Dezign map GUI far viewing and analyzing routing network results
E1 Dezign route description report
62 Develop data integration strategu For Bouter 1
63 Design Intermodal Transportation Model - Router V2
64 Dezign traffic measurement and congestion detection algarithm
E5 Design feeding traffic and congestion for use by router to reroute for quickestlle ast-cost!...
EE Design traffic and congestion summary map and repart
BT Develop integration strategy for Bouter 2
B3 Design Intermodal Transportation Model - Bouter Y3
£3 Design freight movement and conflation model
T Dezign freight movement statistical summary map and report
71 Develop integration strategy for Bouter 3
T2 Design Intermodal Transportation Model - Bouter V4
73 Dezign community impact model
T4 Dezign community impact summary map and repart
75 Dezign erwironmental vulnerability model
TE Dezign erwironmental vulnerability summary map and repart
T Develop integration strategy for Bouter ¢

7a Develop Intergration Strategy Report




WBS and labor estimate

) C u] E F G H o K L ] ]
1 |
30 | Task 2 - Integration Strategy 2,974
3 Document results of Task 1 dataset view integration and evaluation 16 4 SE 56
32 Identify case studies and develop data, functional and user requirements for Intermodal Transportation Model and Viewer 32 50 112 112
33 alidate need far Router 1, Router 2, Router 3, and Router 4 4 4 ]
34 Specily the data, functional, and user requirements for Intermadal Transportation Madel and Viewer 32 40 T2
35 Design Intermodal Transportation Model — Data models 480
b3 Design intermadal ranspartation infrastructure data model 24 24 32 1B 40 40 176
a7 Dezigr rauting retw ork data madel ] 40 40 16 40 1dd
ot} Design agency freight movement statistics data model 32 24 32 24 112
a8 Design geographic context data model [Census, &dmins, Risk zones..) 16 5] 5] i i 45
40 Develop Data Model Intergration Plan
41 Router 1Integration Plan 260
42 Identify transpartation netw ork datasets far integration within Pouter 1 E] 4 ] ] 24
43 Detail source to data model mappings and integration steps for Router 1 16 ] 32 24 40 40 160
44 Develop test plan for Router 1 4 24 [i] 16 2 76
45 Router 2 Integration Plan 256
4E Identify transport carrier [vessel, container, car ¥l movement datasets for integration with Fouter 2 d [ [ g g 26
47 Detail source to data model mappings and dataset integration steps for Router 2 16 ] 32 24 40 40 160
45 I Develop test plan for Router 2 4 16 3 16 24 53
49 Houter 3 Integration Plan 244
L1} Identify freight movement datasets for integration with Fouter 3 L] 4 ] ] 2d
51 Dietail zource to data model mappings and datasetintegration steps for Fouter 3 16 g 32 24 40 40 160
52 Develop test plan far Bouter 3 q 15 16 24 50
53 Router 4 Integration Plan 256
54 Identify community impact datasets for integration with Pouter 4 4 16 ] E] E] 36
55 Detail source ta data model mappings and datasetintegration steps for Fourer 4 16 g 32 24 40 40 160
5E Develop test plan far Bouter 4 4 15 16 24 50
&7
53 Design Intermodal Transportion Model - Router Y1 210
) Dezigr rauting criteria options [all mades, » Tmodes, shanestlleast-costlquickest. | 2 1B 1E a 16 =t
1] Dezign map GUIfor viewing and analyzing routing network results [&] 40 45
51 Dezign raute description report q 24 258
62 Develop data integration strategy for Bouter 1 q =] 24 15 =] 16 TE
B3 Design Intermodal Transportation Model - Router Y2 S08
G4 Design traffic measurement and congestion detection algorithm 16 24 40 40 a0 200
E5 Dezign feeding traffic and congestion far uze by router ta reroute far quickestlleast-costl. 16 24 40 40 &0 200
EE Deszign traffic and congestion summary map and report [&] 32 40
E7 Develop integration strategy for Bouter 2 q 5] 2 15 5] 5] 55
=] Design Intermodal Transportation Model - Bouter V3 292
] Deszign freight movement and conflation model 16 g 40 40 50 154
T Design freight movement statistical summary map and repart ] 32 40
T Develop integration strategy for Router 3 4 3 24 15 3 3 53
T2 Design Intermodal Transportation Model - Router V4 260
73 Design community impact madel 16 16
T4 Dezign community impact summary map and report 16 16
75 Dezign erwironmental walnerabilicy model [&] g 40 40 24 120
6 Design erwironmental vulnerability summary map and repart ] 32 40
77 Develop integration strategy for Router ¢ 4 3 24 15 3 3 53
T8 Develop Intergration Strategy RBeport 40 40 40




Task 3 - Intermodal Transportation Model

Setup N-Tier ﬁen;patial Application ﬁyitem ﬁeuelnpment Environment

Develop Intermodal Transportation Model - Routing

Router 1- Basic

Implement freight rauter 1for basic routing test environment

Implement Fouter 1geodatabaze data model and intearate data
W B S a n Find and fix intermadal network connection gaps

Test and improve intermadal netw ork connections using router 1

Implement intramade and intermodal freight movement integrity rules inrouter 1

| a b O r e St i m a te Test and improve freight movement integrity rules in router 1

Router 2 - Traffic and Congestion

Evolve Router 1ta Fouter 2 far traffic and congestion test enviranment

Implement Fouter 2 geadatabase datamodel changes and integrate additional data

Find and fix routing and traffic and congestion modeling errars

Test and improve intermadal rauting of transport movements [no freight]

Router 3 - Traffic and Eungeﬂiun and I-:reight Movement

Evalve Router 2 ta Router 3 far freight movement test enviranment

Implement Router 3 geadatabasze datamodel changes and integrate additional data

Find and fix routing, traffic and congestion modeling, and freight movement madeling

Test and improve intermodal routing of freight movements [no freight]

Router 4 - Traffic and Eungeﬂiun, I-:reight Movement, and Eummunity Impact and Environmental Yulnerablity

Evolve Router 3 ta Router 4 for community impact and environmental vulnerability test environment

Implement Fouter 4 geadatabase data model changes and integrate additional data

Find and fix routing, traffic and congestion, freight movement and community impact and environmental vulnerability modeling

Test and improve intermodal routing of freight movements (no freight]

I?"uhliihing Tool

Data Generalization Proceszzing

Determine cartographic generalization requirements for Intermadal Intermadal Transportation Madel and Wisualization Toaol

Implement generalization procezzing of intermodal transpartation netw ork for multizcale map displavs in AreGlS ModelBuilder

Remove non-routing intermodal transportation netw ark infrastructure feature classes and attributes for high-performance routing

DOata reformatting and arganizing for production [create file geadatabazes] and target production databazes

Data Copying

Develop Intermodal Transportation Model Documentation

Prepare and Package Intermodal Transportation Model For delivery




WBS and labor estimate

) C u] E F G H o K L ] ]
1 |
30 | Task 2 - Integration Strategy 2,974
3 Document results of Task 1 dataset view integration and evaluation 16 4 SE 56
32 Identify case studies and develop data, functional and user requirements for Intermodal Transportation Model and Viewer 32 50 112 112
33 alidate need far Router 1, Router 2, Router 3, and Router 4 4 4 ]
34 Specily the data, functional, and user requirements for Intermadal Transportation Madel and Viewer 32 40 T2
35 Design Intermodal Transportation Model — Data models 480
b3 Design intermadal ranspartation infrastructure data model 24 24 32 1B 40 40 176
a7 Dezigr rauting retw ork data madel ] 40 40 16 40 1dd
ot} Design agency freight movement statistics data model 32 24 32 24 112
a8 Design geographic context data model [Census, &dmins, Risk zones..) 16 5] 5] i i 45
40 Develop Data Model Intergration Plan
41 Router 1Integration Plan 260
42 Identify transpartation netw ork datasets far integration within Pouter 1 E] 4 ] ] 24
43 Detail source to data model mappings and integration steps for Router 1 16 ] 32 24 40 40 160
44 Develop test plan for Router 1 4 24 [i] 16 2 76
45 Router 2 Integration Plan 256
4E Identify transport carrier [vessel, container, car ¥l movement datasets for integration with Fouter 2 d [ [ g g 26
47 Detail source to data model mappings and dataset integration steps for Router 2 16 ] 32 24 40 40 160
45 I Develop test plan for Router 2 4 16 3 16 24 53
49 Houter 3 Integration Plan 244
L1} Identify freight movement datasets for integration with Fouter 3 L] 4 ] ] 2d
51 Dietail zource to data model mappings and datasetintegration steps for Fouter 3 16 g 32 24 40 40 160
52 Develop test plan far Bouter 3 q 15 16 24 50
53 Router 4 Integration Plan 256
54 Identify community impact datasets for integration with Pouter 4 4 16 ] E] E] 36
55 Detail source ta data model mappings and datasetintegration steps for Fourer 4 16 g 32 24 40 40 160
5E Develop test plan far Bouter 4 4 15 16 24 50
&7
53 Design Intermodal Transportion Model - Router Y1 210
) Dezigr rauting criteria options [all mades, » Tmodes, shanestlleast-costlquickest. | 2 1B 1E a 16 =t
1] Dezign map GUIfor viewing and analyzing routing network results [&] 40 45
51 Dezign raute description report q 24 258
62 Develop data integration strategy for Bouter 1 q =] 24 15 =] 16 TE
B3 Design Intermodal Transportation Model - Router Y2 S08
G4 Design traffic measurement and congestion detection algorithm 16 24 40 40 a0 200
E5 Dezign feeding traffic and congestion far uze by router ta reroute far quickestlleast-costl. 16 24 40 40 &0 200
EE Deszign traffic and congestion summary map and report [&] 32 40
E7 Develop integration strategy for Bouter 2 q 5] 2 15 5] 5] 55
=] Design Intermodal Transportation Model - Bouter V3 292
] Deszign freight movement and conflation model 16 g 40 40 50 154
T Design freight movement statistical summary map and repart ] 32 40
T Develop integration strategy for Router 3 4 3 24 15 3 3 53
T2 Design Intermodal Transportation Model - Router V4 260
73 Design community impact madel 16 16
T4 Dezign community impact summary map and report 16 16
75 Dezign erwironmental walnerabilicy model [&] g 40 40 24 120
6 Design erwironmental vulnerability summary map and repart ] 32 40
77 Develop integration strategy for Router ¢ 4 3 24 15 3 3 53
T8 Develop Intergration Strategy RBeport 40 40 40




WBS and labor estimate

Task 4 - Intermodal Visualization Tool

Develop User Experience [UX]) Design Specification based on case requirements

Evolve geospatial application system development environment to support web application development

Develop and test Intermodal Visualization Tool

Prototype 1 development, testing and bug fixing

Prototype 2 development, testing and bug fizing

Prototype 3 develoment, testing and bug fizing

Develop Intermodal Yisualization Tool Documentation

Prepare and package Intermodal Visualization Tool for delivery



WBS and labor estimate

1
121 | Task 4 - Intermodal Visualization Tool

1,496

122 Develop User Experience [UX] Design Specification based on case requirements 24 [=10] 104 104
122 Evolve geospatial application system development environment to suppornt web application development 32 32 32 32 32 160 160
124 Develop and test Intermodal Visualization Tool 120 120 1.032
125 Prototype 1 development, testing and bug fizing ] 40 16 120 120 304
126 Prototype 2 development, testing and bug fizing [:] 40 16 120 120 304
127 Prototype 3 develoment, testing and bug fixing 5] 40 15 120 120 304
122 Develop Intermodal Yisualization Tool Documentation 40 40 40
123 Prepare and package Intermodal Visualization Tool for delivery 40 40 40 40 160 160

Task 4 - Intermodal Visualization Tool

Develop User Experience (UX) Design Specification based on case requirements

__Evolve geospatial application system development environment to support web application development

Deuelop and test Intermodal Visualization Tool

Prototype 1development, testing and bug fizing

Prototype 2 development, testing and bug fixing

Prototype 3 develoment, testing and bug fixing

Develop Intermodal Visualization Tool Documentation

Prepare and package Intermodal Visualization Tool for delivery

5203 Systems and Infrastructure Lifecycle Management
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I'T Auditor should evaluate the Em=s=sitim
WBS and check validity of ——
labor and cost estimates —

Total Hours: 10,082 9,994]
Ciost

10,078 0.34%
gd

Activity Hours and Task Hours have lost 84 hours somewhere?
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Critical Path Analysis

An algorithm for scheduling a set of
project activities

* Used with Program Evaluation and
Review Technique (PERT) network
diagram

e Determines

1.

Critical path by identifying and
measuring the time required to
complete the longest path of
dependent activities (I.e. tasks)
from start to finish

Earliest and latest that each task
can start and finish without making
the project longer

e Slack time is the amount of time a
task can be delayed without making
the project longer

 Critical path has 0 slack

5203 Systems and Infrastructure Lifecycle Management

PERT chart for a project with
* 5 milestones: 1 through 5
* 6 tasks: A through F

Time = 2 mo.

Time =1 mo.

D

Time = 3 mo.

E

F

Time = 3 mo.

A

>

C

Time =4 mo. Time = 3 mo.

Which is the critical path?

3 Paths through the tasks:
A,D,F=3+1+2=6mo. Slack time =1 mo.
A, E=3+3=6mo. Slack time = 1 mo.
B

E
# ,C=4+3=7mo. Slack time = 0 mo.
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Critical Path Exercise

What is the critical path?
What is the slack time?

5203 Systems and Infrastructure Lifecycle Management 39



Calculate Expected Time Duration of Activities (Tasks)

1-1-2 2-2-3 1-1-2
1-2-

1-1-2 2-4-6 1-1-2

6-8-12
>

2-2-3

Optimistic + (4 x Most Likely) + Pessimistic

PERT Time Estimate =

6
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Project Planning - Project Management Triangle

Projects are planned and managed in the context of 3 constraints: Scope, Schedule and

Budget

* Project Managers can trade among these 3 constraints

* Changes in one constraint necessitate changes in others or quality will suffer

SCOPE
(Deliverables)

e Good
* Cheap
* Fast

SCHEDULE BUDGET
(Time) (Cost)

5203 Systems and Infrastructure Lifecycle Management

MYTHICAL

MAN-MONTH

Do not overlook implications of the
*  “Mythical Man-Month”

* More budget/resources can increase schedule
* Good is a function of:

* Need to meet/exceed stakeholder expectations

* Need to pass User Acceptance Testing

1975
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Project Planning - Project Management Triangle

Project planning and management accomplished in context of 3 constraints:
Scope, Schedule and Budget

Scope involves getting information required to start a project,
SCOPE and the features the product would have that would meet its

(Deliverables) stakeholders requirements

* Project Scope: "The work that needs to be
accomplished to deliver a product, service, or result
with the specified features and functions”

* Product Scope: "The features and functions that
characterize a product, service, or result."

QUALITY

Scope Risks: If requirements are not completely defined and
described and if there is no effective change control in a
project, scope creep or requirements creep may result

SCHEDULE BUDGET
(Time) (Cost)

A Guide to the Project Management Body of Knowledge (PMBOK Guide) - Fourth Edition. Project
Management Institute, 2008. ISBN 978-1-933890-51-7
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Project Planning - Project Management Triangle

Project planning and management accomplished in context of 3 constraints:

Scope, Schedule and Budget

SCOPE
(Deliverables)

QUALITY

BUDGET
(Cost)

5203 Systems and Infrastructure Lifecycle Management

Schedule Risks:

Tasks which are exceptionally complicated

Tasks with durations longer than two weeks

Tasks on the critical path

Tasks which have several predecessors or dependencies
Tasks that have minimal slack

Optimistically estimated tasks

Tasks reliant on external resources

Start-to-Start and Finish-to-Finish dependencies
Dependencies with lags

Major milestones

Unforeseen issues (e.g., sicknesses, relocations, reorganizations)
Unstated assumptions
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Project Planning - Project Management Triangle

Project planning and management accomplished in context of 3 constraints:
Scope, Schedule and Budget

SCOPE Budget Risks:

(Deliverables) Under-budgeted or unbudgeted

Development tasks

Testing and bug fixing tasks

Documentation tasks

Hardware, software, other equipment, or datasets
Meetings

Training of clients

QUALITY

SCHEDULE
(Time)

BUDGET
(Cost)
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Project Planning - Project Management Triangle

Project planning and management accomplished in context of 3 constraints:
Scope, Schedule and Budget

SCOPE Resource Risks:

(Deliverables) * Tasks with one key individual assigned

* Tasks using scarce resources

e Tasks which are mismatched with the people assigned

* Tasks which require large amounts of resources

» Availability of tools and/or techniques

* Tasks which rely on sub-consultants or third party vendors for their

QUALITY completion

* Tasks which rely on resources within another organizational
division or group for their completion
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Project Planning - Project Management Triangle

Project planning and management accomplished in context of 3 constraints:
Scope, Schedule and Budget

SCOPE Preventative Tasks to Mitigate Risk

(Deliverables) * Schedule high risk tasks earlier in the development cycle

* Shift more experienced people to tasks

e Add prototyping tasks to prove concepts

* Add review tasks

* Change the approach to eliminate high risk tasks

* Add resources to tasks for cross-training, if budget can support it
QUALITY * Establish independent parallel efforts

* Reduce project scope

* Design in redundancy
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Agenda

v'Homework Question 3

v'Project management knowledge areas

v'Project roles

v'Project manager’s role

v'Project planning

v'"Work breakdown structure, tasks, cost and labor estimates
v’ Critical path analysis

v'Project management triangle

* Quiz



QuIzZ:

What is MOST important to consider as part of planning an IT project?
a) Deliverables and functionality
b) Timeline
c) Costs for labor, hardware and software
d) All of the above

Who is responsible for providing direction to the team and ensuring
project is completed on-time, on-budget, am meets business needs?
a) Executive sponsor
b) User management
c) Steering committee
d) Project Manager



QuIzZ:

The quality assurance (QA) manager on a $10 million ERP migration project for
PetNow pet supply company reports to the Project Manager (PM). The PM
believes this will expedite the delivery of the project using the agile SDLC
methodology.

What should the Internal Auditor, who recently joined the project team, do?
a) Nothing, as it makes sense to expedite project delivery
b) Demand changes to the project team right away, as the project is likely to
fail
c) Understand the project’s goal, current state of the project, and then

advise Steering Committee to possibly make changes so the QA manager
is independent from both the PM and user manager

d) Wait for a problem to surface before making the case for a change



Quiz:

Which of the following would BEST help to prioritize project activities
and determine the timeline for a project?

a) Gantt chart

b) Earned value analysis (EVA)

c) Program evaluation review technique (PERT)

d) Function point analysis (FPA)
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b) User management
c) Steering committee
d) Project Manager
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