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API ACADEMY

RETURN TO HOMEPAGE

APl ACADEMY SERVICES
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The APl Academy team consists of industry experts who have been brought together by CA Technologies to

provide expert consulting services for organizations that want to take their APl programs to the next level.

Contact us to find out more about how we can help you understand the APl economy, plan a program strategy,
architect effective interfaces, build a secure, manageable APl infrastructure and empower your developers to
create truly valuable client apps.

Email: apiacademy@ca.com
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Project-Based Organizations



R “Project-based organizations
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Project revolve around the concept
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HOW DO
COMMITTEES
INVENT?

by MELVIN E. CONWAY

“That kiod of intellectnal activity which creates

a usefn] whole (rom its diverse parks may be

culled the dusign of a system. Whether the

particular activity s the crealion of specifica-
Lions for a major weapon system, the formation of 1 ree-
ommendation to meet « socis] challenge, or the program-
wing of a computer, the general activity is largely the
same.

Typically. the objeelive of & design organizaion is the
creation and asserably of a documenl containing a coberent-
Iy structnred body of information, We muy nome this
informalion the systerm design. It is typically produced for
« spousor who nsually desires to carry ot some activity
guided by the system design. For example, a public official
may wish to propose legislation to avert a recurrence of a
vecent disaster, 5o he appoints & team (o cxplain the mm,
trophe. Or a manufacturer needs a new product and des
nates 2 product plmning wetivity o specify what should [
introduced

The design organizution may or may not be involved in
the constmetion af the system it designs. Frequently, in
public allairs, there are policics which discourage a group’s
aeling upon ils ewn recommendalions. whereas, in private
industry, guite the oppositc situation eften provails

Tt seems reasonable o supposs that the knowledge that
ane will have to curry ont one’s own recommendations or
that this task will fall to others, probubly affects some
dosign choices which the individua) designer is called upon
ta make, Most design activity requires continually
choices. Many of thiese choices may be more the
decisivns: they muy also be personal decisions the destgner
makes about his own future. Ax we shall see later, the
incentives which exist i & conventional manzgement en-
vironment can mativate choices which subvert the intent of
the sponsor

stuges of design
The inilidl stages of a design effurt are oncerned more
with structuring of the desigmn activity than with the system
itself.2 ‘The fall-blown desigi activity cannot proceed uitil
certuin preliminary milestones are passed. These include:
1. Understanding of the boundarics, both on the design

activily andl on the systeu to be desigued, placed by
the sponsor and by the world’s realitics.

Achicvemnent of u prelim:
organization so that design s
ighully assigned. .

We shall scc tn detail lnter that the very act of organiz-

inary notion of the systen’s
sroups cun be mea

1A reloled b s mory comprakanivs Sucusiss 8 e babaior of
systam-designing orgarizations is found in John Kenneth Galbraith's
The New Industrial State (Boston, Houghton Miflin, 1967). Sea esdec ially
Chaptar VI, “The Technastructurs.”

problams which may arise when the design
icfivity takes the form of o profect in @ functional environment, sea C. J.
Middlstan, “How 1o Set g e Project Organizatian, Harvard Surens
Reviow, March-April, 1967, p. 7.

2For o discussion of the

28

ing  desiyn team means tlat certain dosign decisions have
alrendy been made, explicitly or otherwisc. Given any
design leam organization, there is a class of design ulterua-
tives which vannut be olleclively pursued by such an
organization becunse the uecessary communication paths
do nat exist, Therefore, there is no such thing as « design
D which i both anganizec and unbisssd.

Onee Ihe organization of the design team is chosen, it is
possible (s delogele aciviting o the. sbgroups of the
orgunization liwe a delegation s made and some-
body’s scope of inquiry is morowed, the class of design
altenuatives which cun be effectively pursucd is also nar-
rowed

Onee: scopes of activity are defined, a coordination prob-
lor is created. Goordinalion among task gronps, although
il appeurs o lower the productivily of the individual in the
small gronp, provides the only possibility that the separate
tusk groups will be wble to cousolidate Weir eflorts ito 2
nnified system desimn.

Thus the life cycle of a system desien effurt prococds
thinagh the following gemeral slages.

1. Deawing of bonndaries accordin

rules.

Cloiee of « preliminary sysiom concept

Organization of the design activity und delegation of
tasks according to thut encept.

Cnordination wmang delegated tasks

Consolidation of subdesigns into a single design.

¢ is possible that a given design activity will nat pro-
weed straight Uirough this list. T might conceivably reorga
nize upan discovery of u uew, wnd obviously su
design concept; but sich an uppearauce of uncertainly is
unflattering, sud the very act of valunturily wbundouing ©
crcalion is painful and  expensive. Of coumse, from the

ta the wound
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Any organization that designs a
system (defined more broadly here
than just information systems) will

Inevitably produce a design whose

structure is a copy of the
organization's communication

structure.

-- Mel Conway, 1967
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Brooks’ Law
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“Adding manpower to a late
software project makes it later.”
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-- Fred Brooks, 1975
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-- Fred Brooks, 1975




Dunbar’s Number

A measurement of the “cognitive
limit to the number of individuals
with whom any one person can
maintain stable relationships.”

-- Robin Dunbar, 1992




The Social Cortex
1,000

As brain size increases, so does group size.
Human group size as predicted by Dunbar’s
model comes out to about 150.

Monkeys= @
o @

Average social group size

1x 2X 3X 4x HX 6X
Size of neocortex relative to rest of brain




Dunbar’s Number

the max number of relationships a person can maintain




Dunbar Groups

Intimate friends: 5
Trusted friends: 15
Close friends: 35
Casual friends: 150

-- Robin Dunbar, 1992
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Conway'’s (first) Law



Conway’s (first) Law
tells us TEAM SIZE is important



Conway’s (first) Law
tells us TEAM SIZE is important

SO...
Make the teams as small as necessary.



Aim for “Dunbar level 17 (5),
possibly “Dunbar level 27 (15),
be wary of teams above that size.



If you don’t have
a personal relationship
with every member of your team,
it is probably TOO BIG.



So... what about other Conway Laws?



Conway’s Second Law
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Doing it Over

“There is never enough time
to do something right,

but there Is always enough
time to do it over.

-- Mel Conway, 1967



Trade Offs



Efficiency-Effectiveness Trade Offs (ETTOs)
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ETTO

E-f{'.siarqrﬂ‘cmghrfxﬁ Trade~Off
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Satisficing v. Sacrificing

“Satisficing is explained as a
consequence of limited
cognitive capacity.

Sacrificing is explained as a

consequence of the intractability
of the work environment”

-- Eric Hollnagel, 2009



Satisficing v. Sacrificing

Problem too complicated?
Ignore details.

Not enough resources?
Give up features.

-- Eric Hollnagel, 2009



ETTOs are “normal’” and result in
success more often than failure.



Two interpretations of safety

Safety-I Safety-11 Resil

Safety means that the number of thinge Safety meane that the number of things
that go wrong (accldents / incidents / that go right Is as high as possible.
near misses) is as low as pessible. Safety is the ability to succeed under

varying conaitions.

Unsofe Sofe kel Unsafe

Safety can be achieved by first finding Satety requires an understanding of

everyday performance. Safety can be

- &2

and then eliminating or weakening the

causes of adverse outcomes. achieved by strengthening this ability.




COUPLING

Tight

Loose

FIGURE 3.1
Interaction/Coupling Chart

INTERACTIONS
Linear Complex
Dams *
. . Nuclear plant
Power grids
. * DNA .
Some continuous Aircraft * Nuclear
grousbmg, :.g . weapons
rugs, brea . . .
Marine transport Chemical plants accidents
-
Rail transport
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Space missions
*
Military
early
warning
Assembly-line production
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Military adventures
*
Trade schools
L
Mining
R & D firms
* *
Most manufacturing .
Multi-goal agencies
. (Welfare, DOE, OMB)
Single-goal agencies iversiti
(Motor vehicles, post office) Unm:s iies




The enemy Is intractability.



Increasing Intractability

1. Systems grow too large
2. Rate of change increases
3. Overall expectations keep rising

-- Eric Hollnagel, 2009



Kc—:y penefits of Continuous delivf-t'"y

Irproved time
to market




Conway’s Second Law
tells us PROBLEM SIZE is important



Conway’s Second Law
tells us PROBLEM SIZE is important

SO...
Make the solution as small as necessary.



If you (or your team)
cannot explain ALL the code
In your release package,
your release is TOO LARGE



Conway’s Third Law
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Homomorphism

“There is a homomorphism
from the linear graph of a
system to the linear graph of
its design organization”

-- Mel Conway, 1967



ho-mo-mor-phism

/ hOma morfizeam/

noun MATHEMATICS

a transformation of one set into another that preserves in the second set the relations
between elements of the first.




SYSTEM DESIGN ORGANIZATION

Common logistics Common logistics agency

Weapons special Weapons special Service A Service B
to Service A to Service B

. 3a. A Weapon System

Application User's
program programmer s

~\'Programming
Language"

programmers

‘\\¢Machine

Language"
System
hardware Engineers

3b. A Computer System

Figure 3 Two examples of identity of structure
between a system and its design organization.
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Homomorphism
“If you have four groups

working on a compiler, you'll
get a 4-pass compiler.”

- Eric S. Raymond, 1991



Conway’s Third Law
tells us CROSS-TEAM INDEPENDENCE
is important.



Conway’s Third Law
tells us CROSS-TEAM INDEPENDENCE
Is important.

So...
Make each team fully independent.



If you have to hold a release
until some other time Is ready,
you are not an
INDEPENDENT TEAM



Conway’s Fourth Law
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Disintegration

“The structures of large
systems tend to disintegrate
during development,

qualitatively more so than with

small systems

-- Mel Conway, 1967



Three reasons Disintegration occurs...
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ANNIVERSARY EDITION WITH FOUR NEW CHAPTERS

Brooks’ Law

AUVMLIOS NO SAVSS3

Adding manpower to a late
software project makes it later.

ANISON3

ONI™3

MYTHICA L
MAN-MONTH

FREDERICK P. BROOKS, JR.

-- Fred Brooks, 1975
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Disintegration: Reason #2

“Application of the
conventional wisdom of

management to a large design

organization causes its
communication structure to

disintegrate

-- Mel Conway, 1967



Dunbar’s Number

A measurement of the “cognitive
limit to the number of individuals
with whom any one person can
maintain stable relationships.”

-- Robin Dunbar, 1992
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Disintegration: Reason #3

“Homomorphism insures that
the structure of the system will
reflect the disintegration which

has occurred in the design
organization

-- Mel Conway, 1967
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Communication dictates design.

-- Mel Conway, 1967



Conway’s Fourth Law
tells us TIME is against LARGE teams.



Conway’s Fourth Law
tells us TIME is against LARGE teams.

So...
Make release cycles short and small.



If your release dates are often missed,
your release SIZE is TOO BIG.



So, let’s review our options...



Conway’s Laws
can help us succeed




Conway’s Laws
can help us succeed
when working with
microservice teams.




Conway'’s First Law

A system’s design is a copy
of the organization’s
communication structure.




Conway'’s First Law

A system’s design is a copy
of the organization’s
communication structure.

Actively manage
communications within the
teams and across teams.

A
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James Herbsleb: “Tactics for Global Software Development”




Increase communications

* Real-time Chat Tools

* Video Conferencing

Online Forums/News Groups
Wiki and Web Sites

Reduce the effort required to locate and
interact with the ‘right people’



Conway’s Second Law

There is never enough time
to do something right, but
there is always enough time
to do it over.




Conway’s Second Law

There is never enough time
to do something right, but
there is always enough time
to do it over.

Remember the process is
continually repeating.
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Foreword by Martin Fowler |

Continuous Delivery

“The core concept of making
small frequent changes, and
testing at every step,
reduces the risk inherent in
deploying new code.”

Jez Humble, Thoughworks.



Support continuous processes

* Implement small changes
* Testimmediately
* Deploy constantly

Shorten the feedback loop as much as
possible.



Conway’s Third Law

There is a homomorphism
from the linear graph of a
system to the linear graph of
its design organization.




Conway’s Third Law

There is a homomorphism
from the linear graph of a
system to the linear graph of
its design organization.

Organize teams in order to
achieve desired system.

A



Microservices

Organized around
business capabilities.

Products, not projects.

Martin Fowler, Thoughtworks
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Siloed functional teams...
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Cross-functional teams...

... organised around capabilities
Because Conway's Law




Organize teams by product or BU

 Combine design, develop, test, & deploy
* Include storage, business process, & Ul
* Allow teams autonomy within their boundary
* Require teams to inter-operate, not integrate

Make sure teams own their complete lifecycle.



Conway’s Fourth Law

The structures of large
systems tend to disintegrate
during development.




Conway’s Fourth Law

The structures of large
systems tend to disintegrate
during development.

Keep your teams as small
as necessary, but no
smaller.
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Jeff Bezos, Amazon




Sizing Teams

If a team can’t be fed with
two pizzas, it’s too big.

Jeff Bezos, Amazon



Make team as small as necessary

* Resist urge to grow teams in response to deadlines
« Consider Dunbar’'s groups when sizing teams
 Be prepared to break into smaller teams

It’s better to be “too small” than to be “too big.”



Conway’s Lessons

W=

Increase communications
Support continuous process

Organize teams by products
Make teams as small as necessary
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