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Coalition members must work together
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* Working together requires common or integrated

processes
* Organizations follow different processes to accomplish the same
goals
« Coalition members also differ in language, culture, policies, and
objectives

 What would help coalition members achieve common

or integrated processes?
* Hypothesis: A method for analyzing processes that identifies the
root causes of their differences
« May help eliminate, reconcile, or at least understand differences
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Coordination theory describes why people collaborate
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« Coordination theory describes how people or software
agents coordinate their activities

« Collaboration occurs in order to manage dependencies
between tasks

Type of Dependency: Share Flow
Task: f
Resource: v ¥ L
Shared Producer Common

resource Consumer object
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Top-down modeling approach
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 Top-down approach instead of
the typical bottom-up analysis
* lteratively:

« Define primary process steps engineering >
. . change process y;
* ldentify fit, flow, and share e managed-by

predefined interfaces
constraints
conflict detection

goal: minimize duration & cost

constraints propose change — flow —| filter changes |—— fit’ Z i"(‘:‘r”'::g;m
» Select a coordination mechanism
from a knOWIGdge base - the get reviews —flow\ acceptireject

~

Process Handbook
» Add exception handlers

* Benefits:

man\ageg-by

share
~ ~N

~ ~
managed\-by =)
~

\[T2uctions | [iming usability accessibility

]

. «bu - push -filterin - move resource
- Compare, analyze, and integrate s " queces | |-P -_ftandagms - move consumer

- move producer

the same work

* Reduce process diversity
- Identify process similarities Coordination mechanisms in knowledge base

different processes for performing [
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Coordination mechanisms encounter exceptions
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° Processes are fragile goal: minimize duration & cost
because of unexpected v
exception conditions chngs roooRs
* The knowledgebase A — — .
. I d . d propose change [— flow —| filter changes —— fit —» "2%::;‘;"‘
INnciuaes exceptlons an u '

methods for handling those el . 4

- get reviews flow acceptireject
exceptions u
- Potential for real-time e lw o
detection of exceptions uing 170~ | e Coordination
il mechanisms
and automated process .
. |
repair \/
‘- delay-induced load oscillations — ‘» — - handled-by — —>i reqﬁghraeis;gion .
- resource poaching f
t Handler

Exception
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Change management is mission critical in industry
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* A single program may have hundreds of change

management processes
« Everyone uses different tools and processes
« Everyone agrees on the basic process

Propose
Change
Authorize
Change
—

Implement
Change

- We modeled and compared three change management
processes in the same program
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Top level of the change management process
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* The coordination theory

approach

* |dentify primary process
steps

* |dentify fit, flow, and share
dependencies

» Select a coordination
mechanism

* Decide how to address
anticipated exceptions by
adding exception handlers

* lterate
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Change Management

VR N

Has part Has part Has pa‘rt\A
i Impl
Propose Flow (CR) Author1ze w (CN p 1P ement
change \ change change
ihb
|
Manage flow
Has part Has fart Has part\
Manage Manage Mangge
timing usability location
I I |
Has exception  Has exception Has exception
v v v
Flow Flow Flow
wrong wrong wrong

time thing place



Avoid implementing wrong change requests
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Exceptions and their handlers
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Handler for flow
. . wrong thing
Avoided by | Filter out unwanted elements (by P N\
individual or team judgment) Has part Has part
' 4
Resolved by | Filter out bad agents Filter by individual Filter by team
: : - \
Detected by | Monitor agents for commitment Has Part Has part
iolati « |
violations Get Make accept/
Anticipated | Track reputation information VIS reject de\‘”s‘on
b / \
Y Has part  Has part Has part Has part  Has p%
Avoided by | Provide incentives X
Create review__gh e~ Perform —Fitp Create —Shared> Review —Fit—=p Make
request | reviews | package | package | decision
ihb ihb ihb ihb
v v v v
Manage Manage Manage Manage
sharing fit sharing fit
Tradeoffs for specializations of filtering out unwanted elements
Alternative Best for Cost Quality Speed
Filter by individual | Initial pruning of easy-to-find Low Low Fast
problems, such as missing data
Filter by team Careful evaluation of resource from | High High Slow
multiple perspectives
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We modeled three change management processes
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« Compared three change management processes
» Cost and schedule
* Product configuration
* Processes and tools

* Most steps involve coordination (41 of 48 tasks in one

process)
« Sending change requests to reviewers
 Collecting and consolidating reviews
* Distributing reviews
* Holding review meetings
 Notifying requestor of outcome
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Modeling process variation
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 Process differences were due

to SGIECting different change approval process
coordination mechanisms manage flow between
and exception handlers P rorise ahomone
* A derivation tree captures the v
. use generic manage flow

process refinements

« Bold text defines the aspect of the flow wrong thing

model to be refined sxception
» Targets of the arrows describe the _ _ / \
filter by individual filter by team

selected coordination or exception
handling process
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Derivation trees can show similarities and differences
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change approval process

manage flow between performer for

propose changes and propose changes
authorize changes
eneric manage flow
2 5 any engineer  project manager ch::'lget
. (CCP) (SIP) sl
flow wrong thing (BMW)
exception
filter by individual 2nd filter by individual filter by team
(CCP)
manage sharing between s e
manage fit between review create review request m:r;arf%em: resi:me.r:n
ackage and make decision and perform reviews
'y and create packagi‘

: o aggregate

co-located meetings resources

= s S

manage flow from manage flow to
(CCP) (SIP) (B""r""'l
task kil generic
incorrectly thing is late thing is incomplete
excei:ntlon exception exception
re-assign check deadline, nag relax requirements
& re-assign
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Coalition mission planning
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« Can this approach help coalition members (or different

forces) integrate their mission planning processes?
« Construct a coordination theory of mission planning
* |ldentify alternative coordination mechanisms and exception
handlers and their tradeoffs
* Modeling the military decision making process

described in FM 101-5

Assess state
of the world

Propose possible
courses of action

Order courses
of action
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Top level model of mission planning
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* Manage flow of

~
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Mission Planning

assessment information A/Haspa‘"t Has par HPH\A

¢ T|m|ng: deploy Assess state — Flow Propose possible —Flowh Order courses
reconnaissance ea rIy of the world / courses of action \ of action

 Usability: Provide guidance ihb ih:
about. needed information Manage flow Manage flow

» Location: Collocate staff /1 '\ /|1 \

Has part Hag part Has part Has part Hag part Has part
* Manage flow of COAs v ¥ M¢ " M*

e Tiiee it . anage anage anage Manage anage  Manage
Timing: Initial guidance and ;" usability  location  timing  usability location
warning order | | | | | |

. T Has Has Has Has Has Has
Usabl.llty- War games exception  exception  exception exception  exception  exception

* Location: Collocate staff \ v v v v v

Flow Flow Flow Flow Flow Flow
wrong wrong wrong wrong wrong wrong
time thing place time thing place
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Conclusion
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« Coalition members must work together
« Each member will have established processes
« Other members’ processes may appear inferior

* Process integration requires understanding why

processes differ

* When different processes accomplish the same goals, the
differences are generally in how work is coordinated

» Coordination theory provides a top-down approach to model how
work is coordinated

« MIT Process Handbook provides a knowledgebase of coordination
mechanisms and exception handlers

» Derivation trees summarize process similarities and differences

» Tradeoff matrices describe the costs and benefits of alternatives
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