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IBM Service (System) Design

TOUCHPOINT | THE JOURNAL OF SERVICE DESIGN

By Ben Shaw and Melissa Cefkin

Design and behaviour in complex
B2B service engagements

Complex business-to-business (B2B) technology services chal-
lenge us to consider the impact of design on aspects of human
behaviour on a number of levels. B2B services often encompass
multiple lines of business, involve hundreds of participants and
entail months if not years of effort. Effective Service Design
brings together the right people at the right time to create op-
portunities and solve problems that allow each business to fo-
cus on what they do best, achieving more by working together
than they could have otherwise. We approach the relationship
between Service Design and human behaviour in such settings
along four interdependent dimensions: affordance, awareness,
activity and identity. Design is inherently holistic, and when
things go well, all four of these dimensions reinforce one an-
other.

Introduction: service system design
Over the years, IBM's business has
migrated from hardware to become
increasingly dominated by software and
service. Service now accounts for more
than 50% of the company’s revenue and
employs a large proportion of its nearly
400,000 employees worldwide. Offer-
ings include technology outsourcing,
business process outsourcing and busi-
ness consulting services, in a truly global
enterprise operating in over 170 coun-

tries. Engagements frequently unfold
over years and involve a bewildering ar-
ray of touchpoints between individuals,
systems and organizations distributed
across time and space. Such complex en-
gagements make a mockery of the notion
one could specify in advance every detail
of how services should be performed, or
exactly what the client might like to see
- in essence, a more conventional notion
of design.
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Service Design <> Design for Service

Client Touchpoint Modeling « Component Business Modeling ¢ Global Solutions Pricing and Costing
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»In effective IT service engagements, IBM and the client's organisation are woven together in a
complex manner creating a myriad of touchpoints. This interaction zone is the focus of our touchpoint

mapping and modelling activity.«




Neuromorphic (Brain-Inspired) Computing
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Boundary Objects for Commercialization

For a million neuron chip Abstractions

« Physical
— compact, lightweight
— low power

Information

— multi-modal, sub-symbolic,
spatio-temporal,

— low-precision, high-
dimensional

Architecture
— parallel, scalable
— event-driven, distributed

Performance
— real-time, robust

Programmability
— discrete, composable
— reproducible, reusable

(left-to-right) top: Sensor Leaves, Conversation Flower, Jellyfish, Tumbleweed
middle: Braincube, Build-a-brain
bottom: Vision cubes, Composable Cubes, Blind assistive, Home Health



Research: MPhil (Master of Philosophy*)

People sometimes use the same word to mean something
different, without necessarily realizing it.

Speaking Different Languages:
Metaphor, Discourse and Disciplinary Conflict in Product Development



PhD

How can shared representations help teams perform better?

More than the Sum of the Parts:
Shared Representations in Collaborative Design Interaction

"5



Communication Model (Triadic)

The sum of the
mutual knowledge,
beliefs, and
assumptions that
people share and
recognize that they
share as a basis for
communication and
joint activities

Common
Ground

- Communal
- Personal

Representation

- External

- Shared

- Persistent

- Co-constructed
- Design

« Conversation is a joint

project, generally with a
purpose; participants
seek to make their
contributions relevant

Participants manage
their common ground to
ensure it is adequate
for the purposes at
hand and engage in
repair when they
believe that may not be
the case

Mental models are not
directly observable, but
you can observe
participants’ acts to
manage their
common ground



Connections in Design Conversation

Common understanding of problem or opportunity
Relevance of proposals (in general, to problematic situation)

Specifics of proposals (with respect to objectives,
constraints, criteria)

Building on one another’s ideas

Challenging ideas’ validity or effectiveness;
resolving disagreements

Consensus on courses of action



“Connectedness” in Design Conversation

S S T s
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categorical coding
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« Connections between ideas ﬁ W/;/ é W

(vs. types of ideas)

'

- Goldschmidt: Iinkography Linkograph example. (Goldschmidt, 1992)

Speech acts
- Grice: cooperative principle e

[implication] / :

®s
Actor-discourse network. (Shaw, 2007)

« Clark: joint projects

- Layers, levels & tracks
[observability]



Rocket Science

Shared Representations in a High-Performance Design Environment

Ben Shaw * IBM Research « Royal College of Art, London



Jet Propulsion Laboratory:
a history of “extreme collaboration”

!

Early days, 1936 B Explorer 1, 1958 Team-X (Mark, 2002)

Ben Shaw IASDR '09 15



JPL Team Collaboration

Expertise Team size Ensemble performance
N/ t $
#->
breadth vs. depth completion vs. burn rate awareness and concentration
communities of expertise up-front planning & coordination bringing as much of the work in-
o . : sessions as possible
cross-disciplinary team work dependencies & parallelism
. . . : constructive appropriation &
efficiency vs. innovation investment

collaborative emergence



Designing a cryobot lander

Parachute

Retracted/folded mast Canister

Folded Radiator

A
4.57m Aeroshell (cut-away for clarity)

(MSL-derived) \ ~A

FIGURE 4. Lander in Acroshell.

UHF Antenna— ~
Lander/Reactor Electronics

P

w2

Deployable Mast (4 m)\

® Radiator

Stirling Genera(orh—_';f[l[ = Batteries

Shielded Reactor Cryobot Line Reel

.| ~«——=Pallet Lander
-

Reconstruct Mars’
climate history going

FIGURE 3. Lander Configuration.

B e Radiator size?
== Sensitive electronics &
shielding mass?

back millions of years! #* - . 5" - 7 ;-_ —

Find evidence of life?

But you need
kilowatts of power ...

e - ——= Launch windows and
=—==—== |anding site selection?

Telecommunications?



kind of

20 years ago: radical ¢

Representations as actors on par with human participants

Network Formalization Representational support

Span Robustness

/ contribution / - consolidation / S:l
discussion  commitment

: 43 ] initiation closure
= / Y Evocativity collective design Authority
\ A reasoning cycle
s 74
o1 .
28 7 3

Availability Responsiveness




Actor-Discourse Networks

Actors
@ human participants
QO representations

Discourse
mmm [SSUes, options, criteria
information/matters-of-fact

image/schema <=

participant 2

~Fissue/problem]

call into question (1)

Arcs

- alignment: degree of expressed
support or commitment

« “spatial metaphor” for network
distance: Proximity = Affinity

1 2 3 4 5 6
call-into- distance neutral weak strong propose

question support support elaborate
align

[option/solution]

strong support (5)

participant 1




Levels of Analysis

Micro analysis
Selection of episodes

lterative coding scheme
development (modeling)

Conventional network
metrics to understand
interactional productivity

Overall alignment (total
degree centrality)

Mutual engagement (flow
betweenness centrality)



total degree

Overall alignment
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Mutual engagement: discourse betweenness

SEQUENCE #1
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Collective design reasoning cycle

categorical composition of coding. Once initiated, these cycles involved more intense design discourse that culminated in closure (marked by meta-
process acts) with enhanced specificity in the design and/or specific commitment to follow-on work
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Positively triangulated episodes all exhibited an essential cycle of design reasoning. This was revealed through a combination of network structure and
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Roles of shared representations

What

Resolve ambiguity

Gather, convene groups; make
interactions proximal

Initiate topics, manage returns

How

Provide shared reference

Afford “noticing”

Draw questions
Suggest alternatives

Provide a locus for expression

Accept contributions

Respond to changes

Provide answers

Stabilize consensus

Preserve accomplishments

Foster decisions

Travel beyond the bounds of the group

Carry inscription



Attributes of representational support

convene groups
draw participants into
proximal interaction

hold accomplishments
travel beyond group

contribution  consolidation
| discussion /

afford “noticing” initiation commitment ¢1qyre provide answers
identify issues resolve issues
suggest options credible evidence

Evocativity collective design Authority
reasoning cycle

AN 4
N yd

perceptual salience - _ respond to changes
accessibility Availability Responsiveness | 5ccent contributions




Representational dynamics
In real-time design

« acceleration: reducing time
from initiation to closure of
design reasoning cycle

Span Robustness

Y

o llective desi .
Evocativity izazz,:;:,eg ce;,:?: Authority

« compression: putting more
comprehensive or mature-stage
representational tools in
situations of greater availability
and responsiveness

|- |
Availability Respgbnsiveness }

— Acceleration +—

I— Compression —I

Stabilization

« stabilization: ground conversation,
anchor collective decisions,
propagate features of practice

collective design \

« generativity: provide affordances \ reasoning cycle
for perceptual/cognitive and hRN
collaborative emergence

Generativity



**All this parsing was necessary because the
analysis was so excruciatingly labor-intensive!

Episode parsing & selection

[in preparation for micro-analysis]

g

X

AR

<

NEG Indiators

Transitions & topic shifts

Process

Content

episode transiion

topic shift

twrns

initator

53

check-in
next
organic
organic
return

waiting / resume
organic
organic

resume

resume / waiting
organic
directly related
check-in
directly related
resume

forced / return
resume
organic

return

next / resume
check-in
directly related
next

178

480
411
80
160
430

ZD
ZD,EN

D

D, LE
D
D
D
D

episode transition

topic shift

trns

initiator

Selection on basis of positive and negative indicators

16 |

17 |+

organic
organic

return

next

waiting
resume
triggered, waiting
resume
organic

return, organic
return

organic

return
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Rip Van Winkle moment:
Augmented Collaboration

Real-time analysis and feedback on productivity of conversation
Development of design discourse

Coherence, convergence, closure

Identification of strongly shared and bridging concepts
Topics of alignment

Feedback on mutual engagement

Sharpening and resolution of disagreements
Clarification of alternatives

Weighing of evidence



Technological Actors

What is the role of human creativity in
interaction with generative technologies?

How to preserve human agency?

How should we frame the role(s) of
technological actors?
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