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Scheduling and Tracking

 Why is software delivered late?

- Unrealistic deadline established by someone
outside the SE group

- Changes in requirements not reflected in
schedule

- Honest underestimate of effort and
resources

- Risks not considered when project started
- Technical and human difficulties
- Miscommunication
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Basic Principles

« How do projects fall behind schedule?
- 'One day at a time.' --F Brooks

* In a project, a set of small tasks must be
performed to accomplish a goal

- Some of these tasks are ‘critical' and may
affect schedule

» Define all tasks, identify the critical
tasks, track the progress of the critical
tasks
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Basic Principles

» Scheduling

- Distributes estimated effort across the
planned project duration by allocating the
effort to specific software engineering tasks

- Schedules evolves over time

- From macroscopic (framework activities) to
microscopic (tasks)

- First view: End date for release is set

- Second view: End date is set by SE
organization
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Basic Principles

« Compartmentalization
- Product and process decomposition
* Interdependency

- Some tasks must occur in sequence, others
in parallel

« Time allocation

- Each task must be allocated some work units

- Start and completion date are functions of
interdependency
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Basic Principles

 Effort Validation

- With a defined number of staff, no more than
the allocated staff should have been
allocated at a given time

 Defined responsibilities

- Every task scheduled must be assigned to a
specific team member

e Defined outcomes

- Deliverables(work product) are produced

2" Sem 2009-2010 Lecture 7 3)



Basic Principles

e Defined milestones

- Task or group of tasks is associated with a
project milestone

- A milestone is accomplished when one or
more work products have been reviewed for
quality and have been approved
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People and Effort

* In a small project, a single person can do
everything: analysis, design, code, test,
etc.

» Big projects require more people

e So, if project is behind schedule, perhaps
the project is big! Add more people??

- Consider communication and training
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People and Effort

» Consider four developers individually
capable of producing 5K LOC/yr

 Produce a team from these developers,
there will be six communication paths,

assume that productivity will be reduced
by 250 LOC/yr.

« What will be the productivity of each
developer now?

 Imagine if we add two more developers
because project is behind schedule!
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People and Effort

« Relationship between people and
productivity is not linear

 Can we conclude then that forming
teams is counterproductive?

- NO!

- If communication serves to improve quality:
formal technical reviews

« Benefit can be gained by using fewer
people over a somewhat longer time span
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Effort Distribution

« Estimation produces estimate of effort
¢ 40-20-40 rule

« Characteristics of project dictate the
distribution of effort

- Project planning — 2-3 percent

- Requirements Analysis — 10-25 percent
- Software Design — 20-25 percent

- Coding - 15-20 percent

- Testing — 30-40 percent
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Defining Task Sets

» At the start of the project, a software
process model is selected

e Process model selected consists of task
sets (applies to any software process
model)

« Task sets vary depending on the project

« A task set is a collection of software
engineering work taks, milestones, and
deliverables that must be accomplished
to complete a project
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Defining Task Sets

» Task set should provide enough
discipline to achieve quality and not
burden the team with unnecessary work

« Task sets are designed to accommodate
different types of projects and different
degrees of rigor
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Types of Projects

 Concept Development
- Explore some new concept, apply new tech
 New Application Development
- From customer request
« Application Enhancement
- Modifications obervable by the end user
« Application Maintenance
- Modifications not obvious to end user
« Reengineering - rebuilding
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Degree of Rigor

« Casual

- All framework activites are applied but with
only a minimum task set: umbrella activities
are minimized documentation requirements
are reduced

e Structured

- All framework activities are applied,
including all umbrella activities

o Strict

- Same as structured but robust
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Degree of Rigor

 Quick Reaction

- Framework activities are applied, but
because of emergency situations, only
essential activities will be applied

- 'Back-filling’,'to follow'
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Adaptation Criteria

« Selecting the degree of rigor must be
systematic, based on some criteria

« Adaptation Criteria: size of project,
number of potential users, mission
criticality, application longevity, stability
of rquirements, ease of
developer/customer
communication,maturity of applicable
technology,performance constraints,
embedded characteristics, statfing,

J
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+ Computing a TSS Value

« Review the adaptation criteria

 Review the weighting factors assigned to
each of the criteria.

- 0.8-0.12
 Product=grade*weighting factor*entry p
oint multiplier

« Compute the average of all entries in the
Product column

2" Sem 2009-2010 Lecture 7 18



TABLE 7.1 COMPUTING THE TASK SET SELECTOR

Adaptation Criteria

Ciza of projpd

Mumber of usars
Business eriicality
Longavity

Sability of requiremants
Ease ot communication
Maturily of technology
Padomancs constiaints
Embadded/ nonembadadac
Project siatfing
Interoparability

Feanginaaring ladors

Task set selector (T55)

Grade Weight

.20
.10
1. 1C
.90
.20
|I.1I '..:l:'lll\‘l
|I.h-l '::.:'lel
.80

.20

| .00

a

.10

.20

Conc.

Entry Point Multiplier

MDev. Enhan. Maint.
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TABLE 7.2 COMPUTING THE TASK SET SELECTOR—AN EXAMPLE

Adaptation Criteria

Siza of projad

Mumbear of usars
Businass r_"i!ir_'r_':ir:.-'
Longevity

Slr_':ml'll':.-' of requirameants
Easa af communication
Maturity of lechnology
Padormance constraints
Embaddad/nonembaddad
|r"=r_1'rer_'| skt na
Infaraparabiliby

EEE'giwer:“i'g foctors

Task set selector (T55)

Grade Weight

.2

1.0
.1
| .2

MDev.

Entry Point Multiplier
Maint.

Product

2.4
3.3
4.4
2.7
2.4
| .8
| .8
2.4
3.6
20
4.4

II:I lll\‘I

2.8
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Interpreting 1TSS

e« TSS < 1.2, casual
e 1.0 < TSS < 3.0, structured
e TSS > 2.4, strict
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Selecting SE Tasks

» Developing project schedule requires the
task set to be distributed on the project
timeline

» Task set vary depending on the project
type and degree of rigor

* One type of project may flow smoothly to
the next: from concept to new application
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+Hx. Concept Development

 Major Tasks (macroscopic)
- Concept scoping
- Concept planning
- Technology risk assessment
- Proof of concept
- Concept implementation
- Customer reaction to concept

» Major tasks refined through
decomposition to create final schedule
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+Hx. Concept Development
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+Hx. Concept Development

FIGURE 7.2
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Task Networks

 Tasks and subtasks have

interdependencies based on their
sequence

 Some tasks can be performed in parallel

« Task network is a graphical
representation of task flow

e Determine tasks that lie on the critical
path

- Tasks that determine overall schedule
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Task Networks
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Scheduling

 Program Evaluation and Review
Technique (PERT) and Critical Path
Method (CPM)

- Requires
« Estimates of effort
 Decomposition of product function
« Selection of process model
» Selection of project type and task set

« Work Breakdown Structure (WBS) - task
decomposition as task network
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Scheduling

« What can PERT/CPM do?

- Determine critical path
* Chain of tasks that determine the duration
- Establish most likely time estimates for
individual tasks
- Calculate boundary times

« Earliest time to start
« Latest time to start
« Earliest finish
« Latest finish
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Gantt Charts

« WBS is created and entered in an
automated scheduling tool

 For each task: effort, duration, start
date, and human resource are specified

* Created for entire project or portions of
it

 Example tools: MS Project,
Imendio/Planner (linux)
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Gantt Chart

Woeork tasks Week 1 Week 2 Week 3 Week 4 Week 5

I.1.1  Mentify neads and banefits
Maat with customers
lentify neads and project constraints B |
Establish preduct statemant
Milestone: Product statement defined

1.1.2 Defline desired cutput/ contral/input [OCI)
Scopa keyboard functions
Scope voice input funclions
Scnp-a modes of interaction
Scope doecument diagnosis
Scnp-a othar WP functions
Documant OC|
FTR: Review O] with custamer
Ravise OC| as required
Milestone: OC defined

1.1.3 Deline the function/behaviar ’

Define keyboard functions ’
Deline woice input functions

Describe modes of imaraction

Describe spall/grammar chack

Describe othar WP funclions
FTR: Review OC| definition with customer
Revise as required
Milestone: OCI definition complete *
I.1.4  lsolation software elemants
Milestone: Soffware elements defired
I.1.5 Research availability of existing solware
Research e« edifing components
Reassarch woice input componants
Research fle managemeant companants
Rasearch spell/grammar chack components
Milestone: Reusable components identified "
I.1.6 Defline technical feasibility
Evaluate vaice input
Evaluate grammar chacking
Milestone: Technical feasibility assessed
1.1.7 Make quick estimate of size
1.1.8 Create ascopa delinition
Faview scope documant with customer
Revisa decument as raguired
Milestone: Scope document complele

FIGURE 7.4 An exonple timeline chort
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Project Table

[.1.3 Deline the function/bahavior

FIGURE 7.5 Anexample project takble

Planned| Adual | Planned | Actual |Assigned| Effort
Work tasks start start |complete|complete | person |allocated Notes
I.1.1 Identify needs and benefits Scoping will
Maet with customars whkl, dl | wkl, d1 | wkl, d2 | wkl,d2 |[BLS 2pd require mare
|danfity needs and project constraints whl, d2 | wkl, d2 | wkl, d2 | wkl, d2 [JPP | p-d affart /time
Establish product statement wkl,d3 | wkl, d3 | wkl, d3 | wkl,d3 |BLS/IPP | p-d
Milestone: Product stalement defined whl, d3 | wkl, d3 | wkl, d3 | wkl, 43
1.1.2 Deline desired output/contral finput (OCI)
Scope keyboard functions whkl, d4 | wkl, d4 | wk2 d2 BLS 1.5 pd
opa volca input functions wk1,d3 | wkl, d3 | wk2, d2 IPF 2pd
Scope modes of interaction wk2, d1 wk2, 43 MILL 1 p-d
Scope document diognostics wk2, d1 wk2, d2 BLS 1.5 pd
Scope other WP functions wkl, dd | wkl, dd | wkZ d3 JFP 2pd
Daocumant OCI wk2, d1 wk2, d3 MILL 3 pd
FTR: Review OC| with customer wk2, d3 wk2, d3 all 3 pd
Revise OC| as required whk2, dd wk2, dd all 3 pd
Milestane: OCI defined whk2, d5 whk2, d5
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Project Tracking

* Project schedule provides roadmap
« How to track?

- Periodic project status meeting
- Evaluate results of all reviews
- Determine if milestones have been achieved

- Compare actual start date to planned start
date

- Informal meeting with practitioners to obtain
subjective assessment of progress
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Control

« Employed to administer project
resources, cope with problems, and
direct project staff

* Project is going well, light control
« When problems occur

- Allocate resource
- Redeploy staff
- Redefine Schedule
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Control

 Deadline pressures??!!!
» Time-boxing
- Complete product may not be delivered on
time
- Incremental approach is selected

- Schedule of tasks associated with increment
is adjusted backwards from deadline of
increment

- When task hits boundary, work stops and
next task begins
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Summary

* Scheduling is the culmination of planning
activity

 Scheduling starts with process
decomposition

« Task set is adapted based on type and
degree of rigor

 Scheduling tools include PERT, CPM,
Gantt Chart, Project Table

e Schedule used to track and control

Nnroinct
AW BRVAWA V)
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