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●

●

System Engineering
Systems Engineering is “an interdisciplinary approach encompassing the
entire technical effort to evolve and verify an integrated and life-cycle
balanced set of system people, product, and process solutions that satisfy
customer needs.*

Svstem
A ~ystem is a set of interrelated components which interact with one
another in an organized fashion toward a common purpose. The
components of a system may be quite diverse, consisting of persons,
organizations, procedures, software, equipment and/or facilities.**

Process
A process is simply a structured, measured set of activities designed to
produce a specified output for a particular customer or market. It implies a
strong emphasis on how work is done within an organization, in contrast to
a product focus’s emphasis on what.***

‘ Electronic Industries Association Systems Engineering, EIMS-632,  1994
● *NJSA Svste s Fnaineerina Handbookm SP-61 05, 1995
‘** Thomas H. Davenport, Process ovatInn ion, Harvard Business School Press, 1993
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~~~ Benefits to a Systems Approach to.:,.”. ..i Process Engineering

● Provides a rigorous approach to designing processes
● Enables concurrent engineering
● spans entire project Iifecycle, allowing successive

refinement
● Scales in many domains:

-Business and technical processes
-Industry, academic, and research laboratory
environments

-Large and small projects
● Uses standard systems engineering terminology
● Uses computer-assisted process engineering tools
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Essential Parallel Tracks

1. Change Management
● Build sponsorship
● Actively manage employees’ concerns about the change in their work
● Ensure input from all parts of the organization
● Ensure employee understanding and acceptance of changes
● Answer questions about individual careers
● Ensure adequate communication and coordination among teams
throughout the change process, especially feedback

2m Process Engineering
● Apply systems engineering to process design.
● Use systems engineering because it is a well understood discipline.
● Ensure well designed process.
● Ensure adequate documentation to allow for understanding and future

changes.
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<A5ystems Engineering Approach to Process Engineering
r
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,.

gssons Learned

Leadership
● Clear, coordinated leadership
● Clearly defined team scope

Teams
●

●

●

●

●

Team leader who has strong leadership skills
Correct level of team members for both breadth of view and
skill set necessary for PE work
Team members with time dedicated (50 - 1009L) to PE
Backup support in normal jobs for team members
Training on process engineering and its methodology
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Communication
● Communication from Core PE Group and Management to

entire organization
● Regular communication between teams, Process Owners, and

Core PE Group

Technology
o Technology is an enabler, not a driver
Q Leading edge, not bleeding edge of technology
● Iteration between process design and technology capabilities

Tools & SUrx)ort
● Work place dedicated to PE teams and correctly equipped
Q Correct set of tools to enable teams to perform work

c Benchmarking
● Administrative / clerical support
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sitive Side Effects

e

Working on cross-functional teams opens
communication channels between departments
When working on cross-functional teams, members
from different parts of the organization learn to work
together with a process orientation
Teams learn that many processes are more similar
than unique
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~ Elements of a
cessful Program

● Management of both parallel tracks:
change management and process engineering

● Top management sponsorship
● Process engineering training
● Cross-functional teams
● Communication and feedback throughout

organization
● Employee training for new responsibilities
● Metrics
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JPL Process Map
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SHRPP New Hire Vision -
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Customer
Performance
Objectives

What customer
wants

Example

Fast turn around

Eliminate
redundant data

1 point of
contact

Current Best
Process Practices
Measures Measures

What current What is currently
process provides the best possible

30 days* 6 days I 1 day

3 databases 1 database

4 phone contacts 1 point of contact

GAP

GAP between
what is, what
can be & what
is wanted

29 days

2 databases

3 contact poin

Performance
Requirements

Requirements for
new process

2 days

1 database

1 contact point
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Opportunity

What is possible -
the breakthrough
design concept

Change

What is the
change reuqired
toreach  that new
god  - the “Gap”

Difficulty

What stands in
theway of
getting there -
cultlural,
technology,
resources

Benefits

What will be
gained - what
is the
difference
between what
the old process
provides and
what the new
process will
offer

costs

What will it
cost to get
there - in
terms of dollars
time & people

Support

Whatsupport
do we have in
place or what
will be needed-
people included

Risks

What are tht
risks we wil:
be taking
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, ., Process Engineering &,,.’.’>,’,,, P- Continuous Improvement.. . . .,,. ? :.\ .,.
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/Continuous Improvement
Process

Engineering I
Improvement

Engineering”

/Contmuow Improvement
Process

EngineeringcContinuous Improvement
Process

Engineering

Continuous Improvement

Time
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Has authority and accountability for current as well as for newly
developed processes
Creates and charters team based on organization’s business goals
Appoints Team Leader
Provides resources necessary to perform work (funding, materials,
facilities)
In conjunction with Team Leader and Process Engineer sets
schedule for team
Provides guidance, information and support to team
Meets periodically with Team Leader for team status
Informs other parts of organization about team’s work
Stays informed of activities happening elsewhere that may impact
team’s activities and coordinates between team and those
activities
Is Number One Cheerleader for team
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●

●

●

●

●

Primary assignment (50 -1 OO!XO of time)

Long-term commitment (18 -24 months)

Abandoning organizational loyalties

Co-location for team work

Cross-functional representation
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Engineering Team -

● Keeps Process Owner informed via regular meetings and
memos
Coordinates and presents, with team, management briefings
Coordinates and presents, with team, stakeholder briefings
Supports and enables Team Members to perform team tasks
Arranges and administers meetings
With Process Engineer, designs and conducts work sessions
Delegates duties to Assistant Leader as appropriate
Mediates conflicts
Ensures team tasks are documented
Fulfills duties of Team Member
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