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o Charter covers all of Engi-
neering.

o Embodies Key precepts:

- Design-to-cost

- Integrated Product Devel-
opment

- Reuse

- Customer focus

- Risk Management

o Team centered organiza-
tion.

o Responds to many different 
initiatives:

- TQM

- SEI

- DOD-STD-2167a-8

- Air Force SDIP

- DPRO process focus

SoftwareSystems

Hardware

Oversight

Cost 

New Transition 

Integral

External

Engineering
Management

Business

Estimating

to 
Production

FIGURE 1
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o Completely Lifecycle independent

o Unified Process Framework; single hierarchy.

o Similar to process work of industry leaders.

o Prepared for future developments

o Commercial standard

o Not DOD standard 
compliant.

o Process separated from 
Lifecycle.

o Dataflow type repre-
sentation.

o Compromise between 
lifecycle and process 
views.

o Process ‘What’ embod-
ied in waterfall.

o Process ‘How’ de-
scribed separately.

o Outlined only; not fin-
ished

Original Process
o From another division

o Environment cen-
tered.

o Organizationally Spe-
cific.

.o Lifecycle centered

o Designed to comply 
with DOD-2167A

IEEE P1074

Anaheim ASPM

AM&ASD 

2167A ISO STANDARD 2167B
o Example lifecycle built 
in. 

o Current Standard for all 
DOD software.

o Tailorable.

Spiral Lifecycle

Process

o Developed by Barry 
Boehm.

o Now head of DARPA 
Software Management & 
Technology

o Setting new directions 
for standards.

o Developed into full 
model by SPC

o Written by author of 
2167A.

o Based on P1074

o Raises process to higher 
level including opera-
tions and acquisition.

Software
Engineering

Institute
o Radice’s ETVX for de-
fining process.

o Capability Maturity 
Model

o Assessment

o Process emphasis.

o Lifecycle Independent.

o Tuned to allow spiral 
lifecycle.

ROCKWELL PROCESS
 EVOLUTION

FIGURE 4
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BUILDING BLOCK LEVEL BUILDING BLOCK LEVEL

Sub-Processes -{

Upper Level Dataflows
FRAMEWORK

o Gives context to 
building blocks.

o Shifts to accommo-
date different focuses.

o Allows different 
views to be integrated 
in same structure.

o Has organizational 
implications.

o Data is collections of 
artifacts.

BUILDING BLOCK S

o Fundamental kinds of 
work.

o For most part unaf-
fected by context.

o Starting point for pro-
cess definition.

SUB-PROCESSES

o Very concrete jobs with specifiable low level data in-
puts and outputs.

o Taken as low as necessary to define work completely

Software
Design

FIGURE 5
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PROCESS
Kernel

what & how

sub-
process

sub2

sub3

WHAT

Dataflow
Description
Entry products
Tasks (sub-processes)
Validation
Exit products
Guidelines

HOW

Tutorial
Policy
Requirements
Compliance Audit
Procedure
Methodologies & Tools
Metrics 
Notes

PROCESS
Description

o Interfaces at every level to connect with the rest of engineering 
o Procedures & Requirements decomposed too.

FIGURE 6

Structure of IPD Process
.

(building block) 
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WHAT
Dataflow
Description
Entry products
Tasks (sub-processes)
Validation
Exit products
Guidelines

HOW
Tutorial
Policy
Requirements
Compliance Audit
Procedure
Methodologies & Tools
Metrics 
Notes

VOLUME 1 VOLUME 2 VOLUME 3
INSTANTIATION 
& TAILORING
Tailor to Standards
Prune Process Trees
Pick Lifecycle
Map Lifecycle to Process
Instantiate Processes
Note: All lifecycle issues dealt 
with here.  Evolutionary Spi-
ral from SPC used as exam-
ple.

Structure of Process Document

o A single structure unites two volumes

VOLUME 0
ORIENTATION
Introduction to Process
Overview of Process Architec-
ture.
Guidelines for Process De-
scription.
Guidelines for Process Enac-
tion.
Structure of Process Docu-
ments.

FIGURE 7
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TEST
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Local discreteness Global continuity
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TEST
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META-RING OF STACKED AUTOPOIETIC RINGS

TWO DIMENSIONS OF PROCESS COORDINATION FIGURE 16
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REQUIREMENTS

DESIGN

INTEGRATION

TEST
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AUTOPOIETIC HYPER-CYCLE

BLACKBOARD
FROZEN

MALLEABLE
BLACKBOARD

The concept of the autopoietic hypercycle is to allow each individual to operate semi-independently while participating in overall
formalized communications.  Each autopoietic ring would follow the timewarp analogy, forge ahead with their own work, communicating
as much as possible with others via well-defined interfaces.  The results of the work would be written out to a global blackboard which
would be divided into malleable and frozen areas.  The independent agents would read the blackboard and see where the overall design is
and what has changed in other areas.  The frozen area would be what aspects of the system were intersubjectively agreed upon.  This
horizon is the actual global present which individual agents may be outstripping.  This means they may have to do some rework if the
frozen design happens to turn out differently than expected by that agent.  The agent would watch the horizon between frozen and
malleable aspects of the system, carefully taking risks as to where to go  ahead on and where to wait for intersubjective agreement.  The
outer wheel of blackboards corresponding to each essential process allows intersubjective waterfall-like coordination while the inner hub
of stacked autopoietic rings allows the strongest possible coherence throughout the development process.  The inner rings and the outer
wheel are connected by the concept of mutually accessible blackboards using the time-warp system which allows global time to lag behind
the time of independent agents.  This may involve some rework, but the process is designed to minimize this and allow for moving ahead
on individual pieces while others lag behind.

Implementation

Horizon of
Intersubjective
Agreement

FIGURE 22
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Personal Process Notes

Inputs: Outputs: Steps:

Name:
Start Date:
End Date:

Process Name: A-process

Issues:

Guidance:

Notes:

Reference:

Front

Formal process description, if any.

FIGURE 24

#

Identify known
inputs to process.

Identify known
outputs  to process.

Identify known
steps in  process.

Identify known issues
 that arise  in  process.
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q formalism

q exploration

q elaboration

q consistency

q verification

q evaluation

q inference

invocation

q assessment

q deliberation

q validation

Breakdown:

Problems: Tally:

completion

Back

What breakdown occured and when?

problems encountered

st
ep

s 
of

 e
ve

ry
 p

ro
ce

ss

FIGURE 25

ac
tio

n 
ite

m
s 

lis
te

d

Select  & test method.

initial discovery pass.

Use method to capture
discoveries and 
complete the coverage
of the territory.

Look at completed
elaboration for fulfilment
of initial goals.

Make sure representation
reflects reality.

Given results of this
work and other previous
work, what new has been 

Is representation and
method use self-consistent?

What is the quality of the
final product?

What issues need to be 
considered with others?

learned about the whole?.

Apply method in an

next
process
indicated

normal

4

tick mark
for completed
iteration

of process

Are the results in line 
with what is already 
known? 

or recursion

Apply idnetified criteria.



Page 1146

Personal Process Planning

Concurrent Processes: Work Assignments:

Name:
Start Date:
End Date:

Reference:

Interrupts:

FIGURE 26

A-process

D-process

1 -- assignment

2 -- assignment

3 -- assignment
B-process

source -- subject

C-process

main flow lines
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Action Item

due

done4

8

FIGURE 27
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Agent

Agent suppressed

Agent
Agent

Agent

Function

Function

Function

Function

Catalyst

Catalyst

Catalyst

Catalyst

Data Data

Data

Data

Event

Event
Event

Event

Requirements

Design

ImplementationIntegration

Test

Data supressed

Event supressed

Function supressed

Five phases derived from design viewpoints plus one.

FIGURE 28
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Agent Function 

Catalyst

Data Event

#2 requirements

#3 design

#4 implementation

#1 test

#1 implementation

#2 integration

#3 test

#4 requirements

#1 design

#2  implementation

#4 test

#3 integration

#1 requirements

#2 design
#3 implementation

#4 integration

#3 requirements

#4 design

#1 integration

#2 test

Five viewpoints:

FIGURE 29

Each has its own independent lifecycle.
One would expect a different modality of
Being to be emphasised in each phase of
these mini-lifecycles.

Present-at-hand

Ready-to-hand

In-hand

Out-of-hand

Present-at-hand
Ready-to-hand
In-hand
Out-of-hand

Pure Presence
Process Being
Hyper-Being
Wild Being

Present-at-hand

Ready-to-hand
In-hand

Out-of-hand

Present-at-hand

Ready-to-hand

In-hand

Out-of-hand

Present-at-hand

Ready-to-hand
In-hand

Out-of-hand

Present-at-hand

Ready-to-hand

In-hand

Out-of-hand

(design skipped)

(requirements skipped)

(test skipped) (Implementation skipped)

(Integration skipped)

KIND OF BEING     MODALITY
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FIGURE 31
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Agent Function 

Catalyst

Data Event

Category Theory

Network Theory

Temporal Logic
Combinatorics

Information Theory

Fractals

Lano N2
Facet Analysis 2NAll possible relations

between functions All possible decompositions
of functions

All possible event 
All possible relations 

decompositions

All possible data
decompositions

All possible relations 
between data

All possible agent
embeddings

All possible relations 
between agents

between events

Possible Minimal Methods associated with the Catalytic viewpoint

Logic of Form

FIGURE 30
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TETRAHEDRON

KNOT

MOBIUS STRIP

TORUS

FIGURE 32

FOUR FACES OF EVERY MINIMAL SYSTEM

INTERFERENCE
RING STRUCTURE

LATTICE STRUCTURE

LOCAL DIFFERENCE /
GLOBAL CONTINUITY
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