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CONTEXTUAL DESIGN

9 %5%3

&
The main steps in Contextual Design & r?) ®
- @ Research
_ _ Interpretation Practice
1. Contextual inquiry Sharing design ideas System
2. Work modelling (and interpretation sessions)
3. Consolidation (and affinity buiIding) Urgdf:rstar.ld work context abstract?
4. Work redesign (visioning) ] driving wish Context/situation
ocus
5. Storyboarding (sketch new way of working....)
6. User environment design
7. Mockup and test with customers
8. Putting into practice

Reference to (Beyer H, Holtzblatt K, 1998) and (Preece J, Rogers Yvonne, Helen Rogers,
2002)].

Cand. Scient Bygningsinformatik, IKT og Videnrepraesentationer [3] sem.2 2010




UNIVERSITY

www.aau.dk

CONTEXTUAL DESIGN

Four principles for contextual inquiry (Byer and Holtzblatt, 1998) with example comments.

* Context
Observing ongoing work prevents the customer from summarizing and express abstract opinions.
Find concrete data rather than abstract data (easier to lump together than being concrete). 'In our group we do..' no
instead 'that time we did'.
Use real artifacts to ground the customer in specific instances - 'can you do it now?'
Going back to past instances prevents the user from make something up about what will happen.

* Partnership
Observe and discuss how work is structured.
Iterative techniques as rapid prototyping or Participatory design enables rethinking initial ideas easier.
Project participants are all design team members (not only consisting of system implementation experts)
Sharing interpretations ensures that work is understood correctly.
Faster and more goal oriented than ethnographic studies.

* Interpretation
Walk the chain backwards to understand the work context driving the design or to understand a customer wish list.

* Focus
Everything a person does has a reason. When collecting facts always take the attitude that everything is new as if you
had never seen it before.
Admit your ignorance if you do not understand. Let the 'customer’ repeat step by step

Cand. Scient Bygningsinformatik, IKT og Videnrepraesentationer [3] sem.2 2010
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CONTEXTUAL DESIGN

Commercial software may be generated in three principal ways.

» Designing a known product (like a word processor).
Gather data on people using competitive products.

» Addressing a new work domain
"Look for problems and places where the lack of tools keeps them from to achieve their real intent”

* New technology
What will the new technology replace?
Look for analogs of the technology and how they are used in real world.
Look for underlying metaphor of new technology and study that (VR collaboration tools, VR shared
work spaces, PDA personal digital assistant,...)

Reference to (Beyer H, Holtzblatt K, 1998) and (Preece J, Rogers Yvonne, Helen Rogers, 2002)].
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CONTEXTUAL DESIGN

Designing the inquiry for IT projects

* Upgrades:
Do things better and more efficient
Look at tool use and its edges to extend the system.

* New systems:
Ask: how will the new system support real work of the department?

* Process redesign:
What will work practice change?
What will get in the way of introducing a new process?

Reference to (Beyer H, Holtzblatt K, 1998) and (Preece J, Rogers Yvonne, Helen Rogers, 2002)].
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WORK MODELS in Contextual Design. WORK FLOW model

Evaluation of principles
- altematives
- possibalitzes

Arxchitect
- selection
- aesthetic
- functionfuse

New version architectutre Light Eng

lager sveilable Now vemec sogioseiog iy Flow model, representing
= Bode communication and coordination

- hull of g

Model update necessary to do the work.

\\\\:’e‘g::“d /' equest Light model
. Brod request
Staff sexvice . . e
-QARQC / Individuals, responsibilities, groups,
™~ Component communication, artifacts (VB,...),
Project manager 7 de tails | . . . .
- co-ordination «p| Light model - specs Newc communication topic or action,

- time/economy ctel
- model vession
- delegation rights

]

coordination, informal structures,
and roles. The work flow models
also give hints to possible virtual
collaboration spaces.

Process Manager

- computer model access

- model update QC (PTod
- new version Virtual Building Model
-1 dels
" digal roposiories “HYAC models \ Look at real not only formal
- Lo al ks P e .
S AR upm\:mpm definition of how work is done.

[ Virtual Workspace | The responsibilities of different

roles are identified.
Indiridualirole e
ocfmu;ucamn topic Place
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WORK MODELS in Contextual Design. SEQUENCE model.

Health regulative
for work situations

Int./National
Standards
en. CIE97

Local elec. Supply

Detailed Light Design
Seguence analysis

v

Room models

and Spec —p <
- Room type/Class
- Surfaces

> Light principles

Evaluation 4——p Geometry <
- Maintenance factor
- Working level

Evaluation

Local regul

P _ Mounting height
Recommendation ——p C i n < Reco lation
Accept Selection —>  Accept Accept
» off. f 3S o
= 14 l.)""- Of possible Fixture database
Fixture/ <4—— flixtures
esthetic Market analysis » Contact to suppliers
demands - P, o Spec. For
l*\_-'alu:mun <« © fixtyres
» / Detailed cale
" #Optimizing < $» Spec. For
~ - Luminous flux light source
- Lumen/Lux
Light color — Mounting manual
- General lightning Maintenance manual
- UGR Spareparts
Accept g=————Conclusion
Price. g > >
¢ Work flow 2 >
time s¢hedule
Detailed ightning plan  ——p» Accept > Aceept >

Accept <

Go
Access permission

Accept

Sequence model, showing the
detailed work steps necessary to
achieve an intent. Sequence models
can reveal alternate strategies to
achieve the same intent.

Peoples actions reveal their intent and
what matters to them. Note hesitation

and errors.

Identifies what really needs to happen
and to be supported to accomplish the
work.

Sequence models show design intent
and the workflow models show how
these intents are achieved (strategies
for organising work)

The sequence models are
complemented by the artefacts
models to show how the design
artefact is manipulated and with what
tools. They also help to reveal the
design intent and how the team,
groups and persons think about their
work.
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Public community

“Big brother is watching us.
What happens next?’,

=

BIM software developer
Building owner:
“We are not interested in

knowing how the building is

constructed.” <
&g
= &

Building owner:
“It is hopefully going to
be cheaper to build.”

Contractor/
site manager

O 6((\

s “How do |
open the
CAD file
from the ftp- K

Contractor:

Contractor:
“We outsource

“We don't need new

Software developer:

“We are market leaders, why
should we waste our time on
interoperability and RF|D?".

Mid-level manager: “We

are busy, so we can't find

resources to implement
- new technology.”

A

prefabrication and technoloay.” - e/
procurement to China, N z i v oy, '9}.;‘ "to,
and need RFID to keep “You are behind f o s,

track of the components.” schedule.”

&
S 2
“We need better hf’ :
45 %, 70 D, @

Contractor/top %,
management drawmgs with all Se, o o@/‘vé ,)) 06
necessary o, %,%0 ., 7
. : %0, %o X5y, % o 2% “x
dimensions on s D, 015, Ky Sy %%
details.” ‘9"6,%/;?1'0@’1« e ¥, $s %y
Workman: “If you can ‘7/;,6’ Yo, o K <a
solve the problems ©.® PN % S
before the components ¥
e Building component manufacturer
construction site it Contractor/workman 9 P

would be useful.”
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Consultant /
mid-level
managemen

Building component
manufacturer: “We don't
need tags to organise our
business. With our low profit
margins, the tags are too

expensive.”
£% % =
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“Cultural model of the
context influencing an
ICT system to support
construction
management based on
virtual models and
RFID. The bubbles
illustrate users with
overlapping interests,
and the arrows illustrate
cultural influence.
Zigzags indicate
conflicts.” From

Sagrensen K B, Christiansson
P, Svidt K (2009) “Prototype
Development of an ICT
system to Support
Construction Management
Based on Virtual Models and
RFID.” Journal of Information
Technology in Construction,
Vol. 14, Special Issue Next
Generation Construction IT:
Technology Foresight, Future
Studies, Roadmapping, and
Scenario Planning, pp. 263-
288,
http://www.itcon.org/2009/19
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WORK MODELS in Contextual Design. PHYSICAL model.

Construction site Interim structures PphySica/ model ShOWing the

Construction managers’ shed physical structure of the

- Portable and fixed PC and physicallvirtual work

communication devices . .

- Meeting and office facilities environment as it affects the

- Printing and network Construction area i

_ Wireless access point®) work (supports, enable or gets in
i the way).
I

Workers'shed | ____ -

| will embrace computers,

storage hardware, (computer)
. Y screens, pysical/wireless
networks , canalization, tables,
physical spaces etc.

Subcontractor 1

Workers’ shed
Subcontractor 2

Workers’ shed \
Subcontractor # Supply of

water, electricity
network, sewage

Storage 1 Storage 2 Storage #

Virtual resource spaces i
Servers for: Architects’ office Engineers’ office

- Virtual building models

- Electronic documents
- Costand management [~ Internet
- Communication

- Equipment management
- Sensors and RFID equipment

IContractors’ offic% Prefabricators
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WORK MODELS in Contextual Design. ARTIFACT model.

Artficat model, showing the physical/virtual things and tools used (and created) to support the work,
along with their structure, usage, and purpose, and information content.

Artifacts are identified and grouped in relation to intended and/or real use and their properties described
(e.g. personal/shared, specific/general, synchronous/asynchronous usage, access rights, access levels,
artifact memory, alternative artifacts for the same activity, alternative VW activities with use of same
artifact, artifact hierarchies, identification icon and name) .

The sequence models are complemented by the artifacts models to show how the design artifact is
manipulated and with which tools. They also help to reveal the design intent and how the team, groups
and persons think about their work.

Which artifacts are you using today (local storage, spreadsheets, where do you write your notes (on the
agenda or own paper).
Artifact models shows how people organize and structure their work.

Cand. Scient Bygningsinformatik, IKT og Videnrepraesentationer [3] sem.2 2010



UNIVERSITY

www.aau.dk

WORK MODELS in Contextual Design. Storyboarding.

Using storyboards, the team develops the vision into a definition of how people will work in the new
system and ensuring that all aspects of work captured in the work models are accounted for.

It is now time for a detailed user environment design, UED, with no prescribed order of work as in the
storyboards, valid for many story told. A system work model contains the structure of the system
under design. The next step is to decide on user interface.

"The structure of the system consists of the places in the product where she [the user] can work, the
functions that support work in each place, and the links that allow her to move from one place to
another" (Beyer, Holtzblatt, 1998, page 302).

"The User Environment Design plays the same role in Contextual Design that the floor plan plays in
house design." (Beyer, Holtzblatt, 1998, page 306).

Objects and other knowledge representations are further specified during system implementation
work to meet user-induced requirements.

Cand. Scient Bygningsinformatik, IKT og Videnrepraesentationer [3] sem.2 2010



UNIVERSITY

www.aau.dk

WORK MODELS in Contextual Design. Storyboarding.

Scene 6- Light Simulation Form o neract f‘:“"]“""“h —
+Page 1 i | B

Enter workspace
Load relevant parts of the model

_ ]
Lock relevant parts to avoid changes by other stakeholders \

Rolex (unctions)  ———_ space lis

- s s space stato and cament Wiy

purticpants @ e decasions
B renew when ~N

g — eer 0O P lme comg who
R group om.m.“ | \
[ A

distant ‘ IHVERC

mtermal
v A, | =\
/ v Data Process Manager powices
== o0 Warehouse alert
r 1 |

* Cad Dictionary/
Vocabularies
Daydegsee
xplanasous 10 regulaticas
wiorials
work models exampies
o

#ntos Chriotianoons 19 200

DIVERCITY
Control
@

pe 2443001

Using storyboards, the team develops the vision into a definition of how people will work in the new system and ensuring
that all aspects of work captured in the work models are accounted for.

Storyboards forms the basis for user environment design, UED, with no prescribed order of work as in the storyboards,
i.e. valid for many story told, and with detailed user interfaces proposal. Objects and other underlying knowledge
representations are further specified to meet user-induced requirements.

The figure shows one way to create storyboards with the artifacts to the right in the figure
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WORK MODELS in Contextual Design. Storyboarding.

Scene 6- Light Simulation Form ofiteracion/ | | Ketirenens Navigat
communication St o Space
exterrad (regulations. ) Time
- Page 2 Infernetinranetsextrness suppligs constmn ins Detaling
= Dom ain (spoces, persons...) / WHY
o . . . Content {text, video, L L#OaDs I who
The main issues for the light engineer are to analyse the needs for light, the 3Dmodels...) A
influence from outdoor light, the internal distribution of light and e
maintenance factors.
DIV prod/
proc model

Basic information retrieval

- Room and Building information, Geometry, surfaces, concealed light f|
outside (windows)

- Legal requirements and regulations (national and local)

/ META -
best peactice \

content descipiions
TS sp‘m alt solutiors
Analyse needs for light ) o AT — apoce s strctrs
- Check best practice and previous projects in the knowledge A o g ™| space stute and content WHY
- Define light principles and get accept for these plsticipeoksin person “fh ) ™~
. . review Then
- Import light components (fixtures and sources by types) process manager [ ‘canventicoad me etigg==]" | who \
- Calculate roont object
s . desig
= export data to external application ~
— -
constuction
sub peocesses L

= perform calculations s
Check regulations
Light simulation

\/\l\W\

- IrAnport.light components (fif(tures and sources by BRANDS) A
- Light simulation based on distribution, intensity factor per room e
- Modelling mounting heights, light sources, fixture design ; its
- Simulation of light distribution between rooms
- Simulation of influence of light from outside SN
Dictinnry{
Generate light model ?Z Vocabularies
- Mounting scheme Help Daydegree
- Co-ordination with other design discipli , acoustics...) Explanations 1S0 regulaicns
- Collision control L~ tutorels
work models exangles

Process output contt process

List of quantities e

pe 2442000

- List of possible suppliers

From the EU DIVERICTY project

Cand. Scient Bygningsinformatik, IKT og Videnrepraesentationer [3] sem.2 2010




UNIVERSITY

Contextual Design.
USER ENVIRONMENT DESIGN.

High level user environment model for a future
ICT system supporting project progress
management, quality assurance and inventory
management in construction. From

Sarensen K B, Christiansson P, Svidt K (2009) “Prototype
Development of an ICT system to Support Construction
Management Based on Virtual Models and RFID.” Journal of
Information Technology in Construction, Vol. 14, Special Issue
Next Generation Construction IT: Technology Foresight, Future
Studies, Roadmapping, and Scenario Planning, pp. 263- 288,
http://www.itcon.org/2009/19

Projects and organisation
Purpose: Overview of the
project, the organisation and
the virtual models

Functions
@ Open selected tem

Links
> Work area

Objects

m Herarchical view of items.
sorted after their relevance
to the phases inception,
design, construction and
operation

= Overview of the
cross-disciplinary
information for
communication, feedback
and change management

Risks

Too deep structure will
decrease usability. A bad
structured overview will make
the system slow and difficult
to use

Work area

Purpose: Area where
documents, 30/4D model
view s, bill of quantities, etc.
are shown

Functions
e Object selection
e Model navigation

o Model editing

Links

> Communication

> Properties

> Model overview

> Location and status

\ 4

Quality
> Feedback

Objects

@ Dynam placeholder and
multimedia/document/model
viewer

Constraints

The view ers must be able to
show, rotate, zoom even large
and multidisciplinary
aggregated virtual models

Documents
Purpose: Overview of project

Functions
@ Open document

Links
> Work area

Objects
' Herarchical view of project
documents

Model overview
Purpose: Overview of active
model

Functions
e Change properties
o Change view

Links
> Work area (selected objects
are highlighted)

Objects
m Tree view of selection

og Videnrepreesentationer

n reaktime.
Dynamic labels and
dimensions will increase
usabiity significantly

Www.aa

u.dk

Arrange
Purpose: Create and edit

A

Communication
Purpose: Overview project
communication

Functions
o Update
@ Post comment/proposal
@ Settings

Links
> Work area (open
communication view )

Objects

w Bluy iterrs

- Wiki

m Chathstant message
m Help

Constraints

Proper semantics based on
functional buiking systemis
required to enable dynamic
update of communication items
related 1o active view

relations betw een objects and
attached items

Functions

@ Group/ungroup

o Addiremove object/group 1o
task

o Addiremove tem (tag D,
document, photo, comment,
efc.) 1o object

Links
> Work area (selected objects
are highighted)

Objects

» Groups

m Listoverviews of
attachments

Constraints

Important to enabile flexible and
both macro and micro level
functionality for linking virtual
models and physical objects

Properties, location and
status

D

A
Y

Quality assurance
Purpose: Enter qualty
assurance documentation

Functions

@ Open selected tem

@ Enter check data (Approve,
Reject, Approve with
remarks, Fixed)

o Save user data, data and
time with check data

Links

> Work area

> Attached items (photos and
documents)

Objects

m Overview of QA items
(prefabrication, component
acceptance at site,
installation acceptance,
consultant inspection)

m Choice element showing
current QA status

Feedback
Purpose: User feedback

Objects

» Warnings

® Onine+reaktime clash and
model consistency checking

Links
> Work area (relevant objects
are highlighted)

Risks

Too much, too less or
inappropriate user feedback
will have negative nfluence on
usabity

Purpose: Show and edit object
properties and production
status

\

Functions

o hquire properties

e Update view

e Change properties/status
@ Open attachments

Links

> Work area (selected objects
are highlighted)

> Attached items

Objects

w Editable kst of objectgroup
properties

m Status fields (design
prefabrication, site
component acceptance,

project handover

Services Setup
Purpose: Overview of Purpose: Let the
Services o

10 project the user interface and handle
user rights

Functions

e Change settings Functions

. /i service e Save/change settings
@ Group users

Objects

m Connected model resource
servers

m Connected EDM systems.

» Connected cost and tracking
services

a Connected equipment
(sensors and RFID readers)

Constraints
Only for advanced
users/administrators

Objects

® Overview of users,
companies, groups and
roles

w User rights management

® Language settings

® Ihdividual user interface
setup

Constraints
Only for administrators
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END

http://it.civil.aau.dk
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SYSTEM DEVELOPMENT

User

design and Resources

RealWorld  ..ajuation

@ Environment. @
@ Specification, @
@ Data
modelling @

Conceptual
modelling

Ambition Time

& ©

©Per Christiansson 2.2000

KNOWLEDGE
Always achieve a good balance between
Time, Ambition and Resources.

E-’%gﬂ

INFORMATION

Implemenation

MM
DATA

p2116

Business ICT systems
Ontologies ontologies

© Per Christiansson 1.10.2007

—— From the real world to
implemented systems in use
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MODELS OF THE REAL WORLD

The design solution space is

expanded during the synthesis _é' , .
process and narrowed down - The early deSIQn process
through analyses
User Environment, UE, design focgses on user
4 > environment, UE,
design/implementation
Usecnesds copiye and the later phases on
Requirements formulation software development and
implementation.
Evaluation
] L > The UE design including
els user needs capture and
System implementatign user req_wrements
3 ” formulations can be
supported by contextual
Evaluation design methodology.
Requirements formulation Different evaluation
- paradigms can be used as

@ Adivity Software System design design/implementation

® Designfimplement ation focus B prOgreSSGS.
X Observation ®Per Christansson 31.3.2004
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SYSTEM DEVELOPMENT

In the real world we identify
activities, things, processes,
context, and persons.

e e B The real world can be described

‘Ontologies’ gefinitionsSf o fesion ang as (interrelated) systems (no de-
facto structure is available today)

to accomplish different functions
e.g. a comfort system to provide
personal living and working
quality, personal transport
system, load carrying building
system, escape system, and
communication systems
(collaboration, knowledge
transfer, mediation, virtual
meeting).

Business
Ontologies

Per Christiansson 11.10.2006
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MODELS OF THE REAL WORLD
The Real World, Models and Systems

Conecptual Model Level Data Model Level ICT Systems Level

The HOLISTIC view
{ pt#“ b El ‘L The holistic view.

N We use different kinds
S | - of ICT support in the
Nodhons = Y building process and
the built environment.

The ICT systems
support different
functionalities in the
building process and
built environment.

Real World

© Per Christiansson 2.2010
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