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Why this Talk?

« Conway's law is important.

 But: far too many simplifications &
misunderstandings.



Project manager defines
the architecture.

Good idea?
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HOW DO
COMMITTEES
INVENT?

by MELVIN E. CONWAY

That kind of intellectual activity which creates

a useful whole from its diverse parts may be

called the design of a system. Whether the

particular activity is the creation of specifica-
tions for a major weapon system, the formation of a rec-
ommendation to meet a social challenge, or the program-
ming of a computer, the general activity is largely the
same.

Typically, the objective of a design organization is the
creation and assembly of a document containing a coherent-
ly structured body of information. We may name this
information the system design. It is typically produced for
a sponsor who usually desires to carry out some activity
guided by the system design. For example, a public official
may wish to propose legislation to avert a recurrence of a
recent disaster, so he appoints a team to explain the catas-
trophe. Or a manufacturer needs a new product and desig-
nates a product planning activity to specify what should be
introduced.

The design organization may or may not be involved in
the construction of the system it designs. Frequently, in
public affairs, there are policies which discourage a group’s
acting upon its own recommendations, whereas, in private
industry, quite the opposite situation often prevails.

It seems reasonable to suppose that the knowledge that
one will have to carry out one’s own recommendations or
that this task will fall to others, probably affects some
design choices which the individual designer is called upon
to make. Most design activity requires continually making
choices. Many of these choices may be more than design
decisions; they may also be personal decisions the designer
makes about his own future. As we shall see later, the
incentives which exist in a conventional management en-
vironment can motivate choices which subvert the intent of
the sponsor.!

stages of design

The initial stages of a design effort are concerned more
with structuring of the design activity than with the system
itself.2 The full-blown design activity cannot proceed until
certain preliminary milestones are passed. These include:

1. Understanding of the boundaries, both on the design
activity and on the system to be designed, placed by
the sponsor and by the world’s realities.

2. Achievement of a preliminary notion of the system'’s
organization so that design task groups can be mean-
ingfully assigned.

We shall see in detail later that the very act of organiz-

L A related, but much more P ive di ion of the behavior of
system-designing organizations is lound in John Kenneth Galbroith’s,
The New Industrial Stote (Boston, Houghton Mifflin, 1967). See especially
Chapter VI, “The Technostructure.”

2For a discussion of the problems which may arise when the design
activity takes the form of a project in a functional environment, see C. J.
Middleton, “How to Set Up a Project Organization,” Harvard Business
Review, March-April, 1967, p. 73.
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design organization criteria

ing a design team means that certain design decisions have
already been made, explicitly or otherwise. Given any
design team organization, there is a class of design alterna-
tives which cannot be effectively pursued by such an
organization because the necessary communication paths
do not exist. Therefore, there is no such thing as a design
group which is both organized and unbiased.

Once the organization of the design team is chosen, it is
possible to delegate activities to the subgroups of the
organization. Every time a delegation is made and some-
body’s scope of inquiry is narrowed, the class of design
alternatives which can be effectively pursued is also nar-
rowed

Once scopes of activity are defined, a coordination prob-
lem is created. Coordination among task groups, although
it appears to lower the productivity of the individual in the
small group, provides the only possibility that the separate
task groups will be able to consolidate their efforts into a
unified system design.

Thus the life cycle of a system design effort proceeds
through the following general stages:

1. Drawing of boundaries according to the ground

rules.

2. Choice of a preliminary system concept.

3. Organization of the design activity and delegation of

tasks according to that concept.

4. Coordination among delegated tasks.

5. Consolidation of subdesigns into a single design.

It is possible that a given design activity will not pro-
ceed straight through this list. It might conceivably reorga-
nize upon discovery of a mew, and obviously superior,
design concept; but such an appearance of uncertainty is
unflattering, and the very act of voluntarily abandoning a
creation is painful and expensive. Of course, from the
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Conway's Law

Architecture
coples
communication structures
of the organization



Conway's Law: Misunderstanding

« Conway's law talks about the
organization that builds the system.

 Not any other organization.
* Not users, customers ...



Conway's Law: Organization

OOOOOOOOOOOO



Conway’s Law: Organization




Conway's Law: Short

Communication -> Architecture



Modules



What are modules
and why would we care?



Modularization: Limit Knowledge

Understand
modules’
collaboration

Understand single
module in detail



Modularization: Loose Coupling

Modules have
dependencies

They are parts of
a whole

Changes to a
module should have
little effect on other
modules.



Modularization: Why?

* Limit knowledge on modules
 Make software easier to understand
» ...and therefore changeable

e |.e. for humans



Conway’s Law & Modularization

O O OO O O 0O

Knows only interface Knows implementations
Less communication

O O OO
Communication &
collaboration needed to l V V V s
succeed!

Knows only interface
Less communication



INFORMATION DISTRIBUTION ASPECTS OF DESIGN METHODOLOGY *

D.L. PARNAS

Computer Science Department, Carnegie-Mellon University, Pittsburgh, Pennsylvania, USA

http://cseweb.ucsd.edu/~wgg/CSE218/Parnas-IFIP71-information-distribution.PDF

https://blog.acolyer.org/2016/10/17/information-distribution-aspects-of-design-methodology/



Project manager decides:

Three teams should work on one
module.

Good idea?



Bad Idea™

 Modules are meant to limit knowledge

 Multiple teams work on a module
-> they all need to understand the module
-> changes will influence other teams



Any problems / loopholes?



Conway's Law

Architecture
coples
communication structures
of the organization



Project Manager Decides: 3 Teams



3 Teams -1 Module?

MMMMMM



Conway: 3 Teams - 3 Modules!

O O OO O O 0O

Wﬂ) Module Module m



Or:1Team -1 Module

MMMMMM

OOOOOOOOOOOO



Project manager decides:

Three teams should work on one
module.

It doesn't work that way.



Project manager decides:

Three teams should work on one
module.

What shall we do?



Collaboration Anyone?

* Project managers might not
understand Conway's Law.

* Probably they have reasons to
act like they act.

e Usually, teams / projects win or
loose as one.



Drink Coffee / Tea

* Talk to project managers, understand SSS
reasoning, and provide feedback!
* Talk to other people!

* Figure out what really happens with the
architecture and the three teams.



Inverse Conway




Inverse Conway Maneuver

* Architecture should drive organization
* |.e. set up the organization
* Architecture will follow



Developers, Designers ...









Order

Order Process @@ @@

Delivery OO ®)
Invoicing SIOISOI®



Order

Order Process

Delivery

Invoicing



Inverse Conway: Simplification

* |nverse Conway changes the org chart
 Org chartis not communication!

 Assumption: Org chart team will collaborate
on module & communicate more internally

 Does it work that way?

e What if members of different teams sit in
the same room?



Irritating the Organization

Sociology: "irritating” organizations.
New org chart: irritation

Can lead to new communication
structure

Can lead to org chart teams working on
modules.

Might also be completely ignored.



Inverse Conway: Assumptions

* People will follow the org chart.

* People will communicate according to the
org chart.

* Too simplistic



Inverse Conway Maneuver

* |Is organization a tool for architecture?

* |.e. should architects define the
organization?
 (Might not help that much anyways.)



You are a project manager.

The architect decides about who
does what.

Good?



Remember This?

Project manager decides about
the architecture.

Good?



Architects & Organization

* Who does what depends on deadlines,
budgets, organizational constraints ...

* | want to do architecture.

* | happily leave those issues to project
managers.

* Then they must to be empowered to
decide who does what.



Architects & Project Managers

* Architects should support project
managers.

* Architects should not control project

managers.
* Project managers should support

architects.



Provide Feedback

* Architecture is yet another constraint for
the organization.

* Architects should provide feedback.

 But do architects really want to decide
about it?



Drink Coffee / Tea

* Talk to project managers and provide

feedback! gSg
* Talk to other peoplel D
 Conway: Communication not

organization strengthens the
architecture.



Strategic Domain-driven Design



Strategic Domain-driven Design

 Bounded context: a special module.

 Bounded context usually handled by one
team.

 Example: Order process, delivery process



Strategic Domain-driven Design

A bounded context might be more or less
Important.

 Ateam might need support from other
teams to be successful.

* Only solution: Patterns for collaboration
between teams



Why do | see so little adoption of
strategic domain-driven design?



Customer / Supplier

* Downstream team depends on upstream
team to be successful.

 E.g. delivery process depends on order
process to be successful.

 Factor downstream priorities (customer)
into planning of upstream team (supplier)!

 Negotiate and budget tasks!



Customer / Supplier

S

|
Customer Negotiate and Sg)p;gelfr
Delivery budget tasks




Can you decide to set up @
Customer / Supplier relationship?



Customer / Supplier

 Customer / supplier is about who does
what.

* Probably not what an architect decides.



Setting Up Customer / Supplier

¢

O%“

o
o
o
o

—_
o
o
o
o

UUUUU
pppppppppp



Customer / Supplier in Practise

We need this
feature ASAP!

It takes 3 months, and
we can't start until in

O O O o 6 months. o O O O
Should take a
4]} |‘] 4]} |‘] few days?
It takes 3 months, and
Supplier we can't start until in Cust
6 months. ustomer
& & Escalate (@)
It takes 3 months, and NS
we can't start until in Saed
6 months.



Customer / Supplier

 Managers can set up a customer /
supplier relationship.

* |n real life, teams can circumvent or fight
such rules.



Is this Customer / Supplier?

Getting some

coffee?
Sure!
O O 0 O Our bike trip 000 O
yesterdcly was
4]} h] )[[} |-|-| great! ® [/ \v V}I]}V X
Oh yes! (2

Listen, | really
need your help
for our new
feature...

At the end, he and his team got the help they needed...



Even if you don't have formal
control over a team, you can still
try to influence it.



Customer / Supplier

 ADDD pattern architects cannot "just
implement”.

* Project managers might decide
differently for some reason



Drink Coffee / Tea

 Customer / supplier is not
something an architect decides. (9 ¢

* Provide feedback.
 Understand how project managers D
and others are setting up the

organization.
* Use informal ways.



Conclusion



Conclusion

« Conway's law:
Communication -> architecture

e Modules control the flow of information.
("Information hiding")

 Conway: 3 teams cannot work on one
module. They will build separate modules.



Conclusion

* |nverse Conway is too simplistic:
It irritates the organization, no
guaranteed outcome.

* Architects should not try to decide the
organization all by themselves.

* Architects cannot implement customer /
supplier all by themselves.



Advice

* Try to better understand what is going
on with the organization.

* Provide feedback and support project
managers and everyone else.
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Drink Coffee / Tea D
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