CVISN Guide to Program and Project Planning Planning Principles & Concepts

4. CVISN Planning Principles & Concepts

Management is what you do to get the right things done by other people. In this chapter, we
list and discuss some principles on which the CVISN planning process is based. Then we
discuss important planning concepts. Principles are “rules” to follow. Concepts are “abstract
ideas” that are generalized from particular instances or experience and can be applied to new
situations. The intent is that states will incorporate these principles and concepts into their own
processes and procedures.

4.1 Planning Principles

The guiding principles for program and project planning are very similar. Those for program
planning are related to the program’s wider vision, and those for project planning reflect the
project’s narrower scope. Figure 4—1 lists the principles for program and project planning.

Remember that you don't need the perfect plan in place before you start making progress. Also
remember the “Pareto Principle” which asserts that you get 80% of the effects from 20% of the
causes! Be sure you leave time and energy to do “real work”.

Planning Guiding Principles

Program Planning Principles Project Planning Principles

* A program is a way to partition work + A quality project team can overcome
into manageable, somewhat many technical challenges.
independent projects in order to C .
achieve a common set of goals. * Good communication among project

« At the inception of a program, some, team members is essential to project

but not all, projects can be identified. success.

* Program planning is a periodic process » Project planning is an iterative process.
(usually annual). + Longer-term plans can be at a higher

* Program success depends on the level; near-term plans should be
::or:jsistent support of a respected detailed (“rolling wave” approach).
eader.

* Projects need funding and staffing.
+ The Project Leader reaches better
decisions if he/she involves key

members of the project team in the

* Programs need funding.

* The Program Manager reaches better
decisions if he/she involves key
members of the program team in the

decision-making process for critical decision-making process for critical
items. items.

+ The Program Manager needs to » The Project Leader needs to keep the
communicate clear objectives and Program Manager informed of cost,
constraints to the Project Leaders and schedule, and product status.

monitor status to ensure these are
understood and reflected in project
activities.

Figure 4-1. Planning Principles for Programs and Projects
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4.1.1 Program Planning Guiding Principles

1. A program is a way to partition work into manageable, somewhat independent
projects in order to achieve a common set of goals. Key here are two notions: that
programs can be partitioned into separately-managed projects, and that those projects are
partially dependent on each other. What ties the projects together are the common goals
for the program, and the need for interoperability.

2. At the inception of a program, some, but not all, projects can be identified. As an
Intelligent Transportation System program, CVISN is focused on improving safety and
operations using technology. Technology changes rapidly. At the start of a CVISN
Program in a state you can define the initial projects you want to undertake, but you need
to be open to new opportunities such as when chances to make other improvements arise,
and as technologies emerge and mature.

3. Program planning is a periodic process (usually annual). Program planning is
typically tied to enterprise funding cycles. Most funding cycles are annual.

4. Program success depends on the consistent support of a respected leader. The
program needs a champion who genuinely believes in the program’s objectives, who can
rally the project teams, and who can get the needed political support and funding.
Success depends on the program manager’s consistent support from both above and
below.

5. Programs need funding. Programs can’t accomplish anything without financial
support. You always want to keep the funding stream one step ahead of the expense
stream so that a project team doesn’t get erratic direction, or worse, shut down for
temporary lack of funding.

6. The Program Manager reaches better decisions if he/she involves key members of
the program team in the decision-making process for critical items. Many heads are
better than one. Involving key team members in the decision-making process not only
results in better decisions, but also gives those folks a sense of ownership and self-
respect. The Program Manager can’t accomplish anything on their own. The projects get
the work done.

7. The Program Manager needs to communicate clear objectives and constraints to the
Project Leaders, and monitor status to ensure these are understood and reflected in
project activities. The program’s objectives must influence every project’s objectives
and goals. Every program operates under constraints such as schedule, cost, and resource
availability. The Program Manager must communicate the wider objectives and real-life
constraints to the Project Leaders.
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41.2

Project Planning Guiding Principles

A quality project team can overcome many technical challenges. If you get quality
people onto the project team, and they are committed to the project’s success, they will
overcome almost every technical challenge they face. There is nothing more important to
a properly-funded project than having the right people on the team.

Good communication among project team members is essential to project success.
There are many tools today to make it easier for team members to stay in touch. Use
them. If everyone knows what is going on, it is easier to work together for the common
goals.

Project planning is an iterative process. Projects get the work done. Keeping things
on track is a continuous process of re-evaluating priorities, re-assigning resources,
checking for and resolving problems, and keeping a few steps ahead of the current
activities. This continuous planning and evaluating occurs as part of phase planning and
tracking [44].

Longer-term plans can be at a higher level; near-term plans should be detailed
(“rolling wave” approach). You need to know where you are headed (the longer-term
plans) and how to get there. But to be sure you hit the milestones along the way you also
need to know how the activities over the next few months must be interwoven to achieve
the near-term targets.

Projects need funding and staffing. Projects can’t do anything without staff. Staff
won’t be assigned unless funding is allocated.

The Project Leader reaches better decisions if he/she involves key members of the
project team in the decision-making process for critical items. As at the program
level, many heads are better than one. Involving key team members in the decision-
making process not only results in better decisions, but it gives those folks a sense of
ownership and self-respect. The project leader can’t accomplish much on his or her own.

The Project Leader needs to keep the Program Manager informed of cost, schedule,
and product status. Funding usually originates at the program level, and the Program
Manager is ultimately responsible for all the projects. The Program Manager delegates
responsibility to the Project Leaders, but must be kept informed about how the projects
are progressing. Project Leaders should be able to report status honestly so that the
Program Manager gets a clear picture of problem areas.

The Johns Hopkins University Applied Physics Laboratory Baseline V1.0 Page 4-3



CVISN Guide to Program and Project Planning Planning Principles & Concepts

4.2 Planning Operational Concepts

The practical operational concepts that apply the above principles are very similar for both
program and project planning. Those for program planning are related to the broader program-
level activities, and those for project planning reflect the project’s product-oriented focus.
Figure 4-2 lists the concepts for program and project planning.

Planning Operational Concepts

Program Planning Concepts

A complete CVISN system design ensures that
the system as a whole is considered when
implementing CVISN pieces.

The System Architect trades off the needs of
the agencies and subsystems to produce a
balanced interoperable system.

The program plan is linked to the system
design through the upper levels of the WBS.
Thus, the WBS is a product-oriented,
hierarchical list of the work to be done.

The program organization structure ensures a
clear understanding of roles and
responsibilities.

Assignment of all work elements from the
WBS to an agency and an individual on the
org chart ensures a clear definition of
responsibilities.

Phase planning across the program ensures
integrated measurable progress among the
elements of the state CVISN system.

Baseline CM and change control for items that
affect more than one project ensures that
every project is working to the same system
design baseline.

A program planning process is necessary to
plan the work and communicate among
program team members.

Project Planning Concepts

Top-level project requirements and design are
captured in the state’s CVISN Top-Level Design
Description.

More detailed requirements and design are
developed during phase planning.

The project plan is linked to the system design
through the lower levels of the WBS.

The project organization structure ensures a clear
understanding of individual roles and
relationships.

Assignment of all work elements from the WBS to
an individual on the org chart ensures a clear
definition of responsibilities.

Incremental development and measurable
milestones ensure stakeholder
participation/feedback and real visibility into
project progress.

Configuration management ensures that every
person is working to the same design and project
plan baselines.

A project planning process that supports status
reporting is necessary to plan the work and
communicate among project team members.

A development process is necessary to plan,
execute, and control the work, and to communicate
among project team members.

Test planning must be part of development
planning. Know when you are “done”.

Figure 4-2. Planning Concepts for Programs and Projects
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4.2.1 Program Planning Operational Concepts

1. A complete CVISN system design ensures that the system as a whole is considered
when implementing CVISN pieces. During top-level design, the System Architect
works with the technical leads of the project teams to establish a design that meets the
program’s and projects’ objectives; defines end-to-end processes that make it possible to
exchange information more effectively; and provides a common language and framework
for discussing the CVISN projects. Your state’s objectives and the system design define
the scope of the CVISN Program and its resulting deployment projects. This is why the
Scope Workshop precedes the Planning Workshop. Never lose sight of the system
design!

2. The System Architect trades off the needs of the agencies and subsystems to
produce a balanced interoperable system. As the top-level design emerges, it reflects
the natural give-and-take of any group activity. The final design must be made robust
enough to tolerate modest changes to requirements and the emergence of new
technologies. The System Architect’s job is to balance the demands from the project and
the requirements associated with each system component, and then derive a system
design that makes it possible for the parts to work together but be developed
independently. A balanced system is a system in which no subsystem area is
emphasized at the expense of the system as a whole. An interoperable system is a
system in which all related systems and subsystems use common standards for data
interchange and work together to accomplish shared processes.

3. The program plan is linked to the system design through the upper levels of the
WBS. Thus, the WBS is a product-oriented, hierarchical list of the work to be done.
If you could do only one planning task, it should be the Work Breakdown Structure. The
classic definition of the WBS is “a hierarchical breakdown of goods and services” —
goods in the sense of deliverable products; services in the sense of level-of-effort tasks
such as system engineering and quality assurance. Figure 4-3 illustrates how the WBS
links the system design to the program plan.
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Program Scope
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Figure 4-3. The Program Plan is Linked to the System Design
Through the WBS

4. The program organization structure ensures a clear understanding of roles and
responsibilities. The program organization structure is typically displayed using an
organization chart in the form of an inverted tree. It is intended to be completely distinct
from the state agencies’ permanent reporting structure. The chart shows who is

responsible for each project in the program, and what program-wide infrastructure
support is needed. Please see chapter 5 for an example.

5. Assignment of all work elements from the WBS to an agency and an individual on
the org chart ensures a clear definition of responsibilities. Mapping the top levels of
the work breakdown structure to the agencies represented on the program organization
chart captures which agency is responsible for each aspect of the program. Delegating
responsibility helps to gain commitment to the program.
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6. Phase planning across the program ensures integrated measurable progress among
the elements of the state CVISN system. Coordinate the development schedules across
the projects by grouping tasks into phases to achieve early benefits from the CVISN
Program. For example, if one part of the system provides needed data to another part,
everyone understands what the program can accomplish as a whole. Reference [37] has
many heuristics for deciding what kind of tasks to combine and what to keep separate.

Each planning level (program, project, and product) may have its own independent
phases. Figure 4—4 illustrates this concept.

Phases and Deliveries

A “phase” is a management convenience — a period of calendar time specified for planning
purposes to allow incremental delivery of a complex system. A “phase” is not a WBS element,
but rather a portrayal of how the WBS elements are developed over time.

Each planning level (program, project, product) can have its own independently-established

phases.
Ina... , What is Being
1 gD I Celli “Delivered” Is Called

Program Program Phase Integrated
Capabilities

Project Project Phase A Build

Product Product Phase Version or
Deployment

Each “build” is an operational version of a system that incorporates a specified subset of the
capabilities that will ultimately be provided.

I b

A product’s “version” identifies its particular configuration at the time of distribution.

Product “deployment” means the installation of a version for customer use. Typically not every
version is deployed; some are for internal use only.

Figure 4-4. Development Phases and Product Deliveries

In the software development world “build” is not only a verb but also a noun used to
describe a software entity. We use “build” to mean an integration of particular versions
of products into a working system.
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Phase planning involves two key components: establishing the schedule for each phase,
and defining the objectives for each phase. Figure 4-5 illustrates a sample program
phase chart. Phases need not be the same length, but are typically 3—6 months long.
They do not overlap.

Program Phase Schedule

2001 2002 2003 2004
JFMAMJJASONDUFMAMJJASONDUFMAMJJASONDJFMAMJJASOND

Phase 1

Phase 2

Phase 3

Phase 4

Phase &

Phase 6

Phase 7

Phase 8

Phase 9

Figure 4-5. Illustrative Program-Wide Phase Chart

Figure 46 shows sample objectives for one phase. A similar list of objectives would be
developed for each phase.

Program Phase 2:
July 2001 - November 2001

Safety Project
* Report inspections from existing ASPEN units to SAFER

» Equip 5 more inspectors with ASPEN

Credentials Project
» Sign up for IRP Clearinghouse
» Prototype Web user interface for IRP supplements

E-Screening Project
+ Select fixed site for initial deployment
+ Select screening program

Figure 4-6. The Definition of Program-Wide Phases Encourages
Incremental Integration and Interoperability Across Projects
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4.2.2

Baseline configuration management and change control for items that affect more than
one project ensures that every project is working to the same system design baseline.
Configuration management is a discipline for managing the evolution of the program’s
products. Since many products are being developed incrementally and in parallel, you
must have a way to keep track of requests for changes to requirements and how they
might impact the design, costs, and schedules. You should establish a program-level
configuration control board (CCB) chaired by the System Architect and consisting of
technical representatives from all the projects to manage change requests that impact
more than one project.

. A program planning process is necessary to plan the work and communicate among

program team members. The process of planning the program builds the program
team; opens the lines of communications across projects; and defines a common set of
expectations. When the CVISN Program involves multiple agencies, the open nature of
the planning process should also improve communications at managerial levels among
those agencies.

Project Planning Operational Concepts

Top-level project requirements and design are captured in the state’s CVISN Top-
Level Design Description. By putting the top-level requirements and design in the
state’s CVISN Top-Level Design Description, projects are assured of a baseline top-level
design that is consistent and handles everyone’s high-level requirements.

More detailed requirements and design are developed during phase planning. In the
recommended spiral development model (described in the CVISN Guide to Phase
Planning and Tracking [44]), the system is deployed incrementally by successive
iterations through design, build, test, and next-phase planning. Detailed requirements
analysis and design occur in each phase. This carries the risk that some “hard”
requirement is identified at the detailed level that cannot be accommodated by the
baseline top-level design. The program-level configuration control board should address
such problems. The advantage of this approach is that some capability is available at the
end of each phase, and end-users see what the developers are going to provide. That
early end-user evaluation allows their feedback to influence future phases. Also, in each
phase the designers have an opportunity to take advantage of new technologies.

The project plan is linked to the system design through the lower levels of the WBS.
The WBS is the vehicle to divide work into tasks that are:

Manageable — Team leaders and staff can direct themselves within the confines of
technical, cost, and schedule goals and limitations.

Independent — Self-guided development teams perform with the peace of mind that well-
defined interfaces were created via the system engineering skills of the System Architect,
so they need not worry day-to-day what other teams are doing.

The Johns Hopkins University Applied Physics Laboratory Baseline V1.0 Page 4-9



CVISN Guide to Program and Project Planning Planning Principles & Concepts

» Measurable — Technical specifications and acceptance criteria are available so that
developers know that they are on target.

» Integratable — Elements come together physically and functionally to form a working
system.

4. The project organization structure ensures a clear understanding of individual roles
and relationships. The project organization structure is typically portrayed in the form
of an inverted tree. (It is intended to be completely distinct from the state agencies’
permanent reporting structure.) The chart shows the task leaders in the project context.
Please see chapter 5 for an example.

5. Assignment of all work elements from the WBS to an individual on the organization
chart ensures a clear definition of responsibilities. Work gets done when real
individuals are assigned specific tasks. WBS element task leader will likely delegate
execution of lower-level activities to a specific team member. The assignment process
includes the development of detailed schedules and commitment of resources.

6. Incremental development and measurable milestones ensure stakeholder
participation/feedback and real visibility into project progress. With adequate
funding and proper coordination, work products will unfold. Identifying critical
milestones in each phase helps you measure whether the phase is on track or not.
Figure 4-7 is a high-level view in which milestones are like teeth in the gears of the
“program machine”.

Develop Develop
Program Plan Detailed Develop Conduct Aeeres Incorporate
and N Phase | & Release > Pha_se Test ~ De5|gn_ and
Coordinated Schedule Incremgqtal Operational Results Operational
Project Plans 3 -6 Month Capability Test Changes
Including
Major
Milestone
Schedule v
D:::i;z Develop Conduct e Incorporate
Phase | & Release | Pha_se Test s De5|gn. and
Schedule Incremental Operational Results Operational
3 -6 Month Capability Test Changes
7 I |

'

Stakeholder
Participation
G & Feedback

Demonstrable
Milestones

Figure 4-7. Demonstrable Milestones in Each Phase
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7. Configuration management ensures that every person is working to the same design

and project plan baselines. As you make incremental deliveries of products, you need
to be able to identify all the components in each delivery, and keep track of problems
detected in one phase so that you can control how, when, and where proposed resolutions
are implemented.

Figure 4-8 shows the relationships among phases, builds, and product versions. Each
program phase is associated with a set of defined operational builds within each
functional area. Each project’s build is a set of specific versions of products (“releases”)
that have been integrated and tested together, to provide specified capabilities in a
functional area. Every product release gets a version number and associated description.
All of the preceding are under configuration management.

Months‘ 11 2| 3| 4| 5| 6] 7| 8| 9|10|11(12] 1| 2| 3| 4| 5| 6] 7| 8| 9|10[11]12[ 1| 2| 3| 4
HED Phase 2 Phase 3 Phase 4 Phase 5 e
Program Plan
Build 1 - 1
@ Safety Build 2 Build 3 : i m)
g Build 4 | | continui
< | (Continuing)
[ Build 1 1
c . Build ;
S | Credentials Build 3 Build 4 - =)
5
- Build 1 = 'Id2//l \
Screening = Build 3 : (Screehing Level 1
/ _i Build 4| ” Flnished)
, v
Example of Credentials Area Build 3 7 Example of Program Phase 5
Each “build” is a bundling of - Each program phase consists of a
. . Product A |Version a.a.a o s

designated versions of products specific build in each area.

which have been integrated and | Product B | Version b.b.b For example, Phase 5 is:

tested together, to provide Product ... |Version ... Safety Build 3

speC|.f|ed capabilities in a Product Z | Version zz2 Creden_hals Bgnd 5

functional area. Screening Build 4

Figure 4-8. Relationship Among Phases, Builds, and Product Versions

8. A project planning process that supports status reporting is necessary to plan the

work and communicate among project team members. The project team will be
focused on getting work done. Interrupting them to collect status should be minimized.
If both the planning and the status reporting processes can be integrated so that planning
vehicles are updated to report status, both processes will be as painless as possible. The
CVISN Guide to Phase Planning and Tracking [44] discusses this in more detail with
examples.
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9. A development process is necessary to plan, execute, and control the work, and to
communicate among project team members. Product development is a team effort.
So that each member of the team can work effectively, you need to put in place clear and
simple procedures and processes for how the team will accomplish the development. For
instance, there should be some common scheme for identifying and describing versions
of software. Figure 4-9 shows how versions might be related to builds for phases.

Monthsﬂ 1123|456 |7 (8|9 [10[11[12[1]2

Safet | Build 1
y 14 2 CVIEW V1.0.3 V1.0.6 inui
H Build 2 R Y. I (Continuing)
Project |

Build 3 CVIEW V1.1.2|
| Version 1.0.x | | Develop | Test | Maintain

Version 1.1.x | Develop | Test | Maintain |
Version 2.0.x Develop (Cmuing)

Version: A particular configuration of a product (e.g., CVIEW). Each version supports a specific set
of capabilities, and is uniquely identified by a version number (e.g. V1.6.2).

Delivery: A version provided to a customer.

Release: Synonymous with version.

Example of

Version Numbering Minor Capability: e.g., Vehicle Subscriptions supported

Major Capability: e.g., Carrier, Vehicle, & Driver Snapshots
" —— Small incremental improvements or bug fixes
T T T

CVIEW Version1.6.2

Notes: Development is usually scheduled at the 2 digit (e.g., 1.2) version level. The third digit is
used to denote small incremental improvements or bug fixes. Not all versions are necessarily
delivered to a customer.

Figure 4-9. Version Identification is One Typical Development Process

Figure 4-9 depicts that at any point in time, different products are likely to be in different
stages of their development lifecycle. Other development processes should also be nailed
down so that everyone can communicate and get their own part of the whole job done
effectively.

10. Test planning must be part of development planning. Knowing when you are
“done” is important! Testing is the way you demonstrate that you have actually
accomplished the system development you set out to do. To have a successful
demonstration though, the test criteria must mesh with the project requirements; test
procedures must reflect how the system actually operates in production use; and realistic
test data sets must be available. The system must be designed for testability in the first
place.
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