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“Design has also evolved
from the design of objects
both physical and immaterial,
to the design of systems,
to the design of complex adaptive systems.

This evolution is shifting the role of designers;
they are no longer the central planner,

but rather participants

within the systems they exist in.

This is a fundamental shift—
one that requires a new set of values.”

— Joi lto
Director, MIT Media Lab

“Design and Science,” January 11, 2016
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Traditionally, “products™ has meant
not just hard goods
but also information and services.

Product
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In the last 20—30 years,
“services” have become a way
to deliver “products.”

Service
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More recently,
services are connecting to integrated systems,
forming product service ecologies.

Service Ecologies
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... networks of products,
services, technology, people,
and collective and collaborative interaction w
are genevating value -
for the populations they serve.” i

— Jodi Forlizzi, CMU
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IPod Is not a stand-alone product; it's an integrated system—
a product-service ecology.

Hardware Software Networked Service Marketplace
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Amazon’s Kindle-Reader-Wispernet-Store system
Is another product-services ecology.

Hardware Software Networked Service Marketplace
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In fact, the Kindle ecology i1s even more complex.

Internet

Dubberly Design Office

Users can e-mail files for conversion
to Amazon—at an address reserved
for their Kindle. (Amazon charges

$0.10 per file)

Amazon Digital
Text Platform (DTP)

To publish to the Kindle
Store authors upload a file,1
enter metadata about it,
and set a price. DTP allows
publishers to edit books,
track sales, and change
prices.

)

Publishers / Authors

Kindle Content Types
E-books

E-documents

Other document types (PDFs, etc)

Audio books
Music files
Newspapers
Magazines

Blogs

How Conceptual Models Improve Software Design

Converted files can be sent to the Kindle

USB cable.

—-

Kindle
document 2
converter

Wi-Fi or 3G connection, or e-mailed back to
the user who loads them onto the Kindle via

via The Kindle store provides a backup

library of all purchases titles.

A Kindle is linked to a user’'s Amazon
account; the device's settings are
configured at Amazon.com. Users buy
books and subscriptions to magazines
and newspapers from the Kindle store.
These are downloaded to the device via
Wi-Fi or 3G connection. Audio books
and music files must be downloaded to
the PC and transferred to the Kindle.

eReaders

B

User (reader)

Kindle
Kindle eReader
Software
Built in flash
memory (4GB)

Proprietary AZW format ‘

]

Kindle integrates with Facebook and
Twitter. Users can share highlighted
book passages. A link is posted on
Facebook and Twitter that connects to a

page on Amazon with the highlighted

passages.
= —
Amazon.com/ Twitter / Facebook
Kindle Store
Wi-Fi or 3G wireless
internet connection
(included free, subsidized
by sharing revenue with AT&T)
= 5
Second Kindle
PC/Mac iPad iPhone Android BlackBerry User
Kindle for Kindle for Kindle for Kindle for Kindle for
PC/Mac iPad iPhone Android BlackBerry

The Kindle mounts as a mass @
storage device when connected 3/
USB

to a computer via USB cable.
The user can load new files,
or remove/backup files on
the device.

February 19, 2016

Whispersync

Whispersync syncs reading
progress, bookmarks, and
highlighting across Kindle
hardware device and other
mobile devices.

Kindle eReader software is
available for the PC, Mac, iPhone,
iPad, Android, and BlackBerry.
Kindle books can be purchased
and read on any of these devices.
Users must have Kindle software
to purchase Kindle titles.

)

Friends

Users can download Kindle titles 6 times. To share
with others, the Kindle account must be shared.

A user must de-link his Kindle, allow a second user
to link to his account, and download a file.

1
Authors create books from

.txt, .doc, .pdf, and .html files

as well as from .mobi files
(a common e-book format).

2
Users employ the

Kindle document converter
to convert textin .doc,

and .html format and
images in .jpeg,

.gif, .png, and .bmp.

into .mobi format.



“I think of [the Kindle] as a service.

Part of [1t] is of course the hardware,

but really, it’s the software, the content,

1t's the seamless integration of those things.”

— Jeff Bezos, founder of Amazon
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Michael Porter writes about systems of systems

4. Product system

3. Smart, connected product

2. Smart product

TILLERS
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5. System of systems

WEATHER MAPS WEATHER FORECASTS

IRRIGATION MODES
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“A ‘platform’ is a system that can be
programmed and therefore customized
by outside developers—users—and in
that way, adapted to countless needs
and niches that the platform’s original
developers could not have possibly
contemplated, much less had time

to accommodate.”

—NMarc Andreessen, co-founder of Netscape and Andreessen-Horowitz
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Remember Blockbuster, Kodak, Nokia, RIM?

46 of the Fortune 100 from 1995 didn't make the 2015 list.

Many no longer exist.

As organizations grow older and larger,

many of them become siloed;
communicating becomes harder;
getting things done takes longer
and requires more effort;
progress slows;

effectiveness decreases.

And what makes things worse:

this aging process now takes place
in the context of increasingly rapid
socio-technological change.

Key

Surviving

Surviving but reorganized
Exiting
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12
13
14
15
16
17
18
19
20
21
22
23
24
25

General Motors*

Ford Motor

Exxon Mobil

Wal-Mart Stores

AT&T

General Electric

Intl. Business Machines (IBM)
Mohbit

Sears Roebuck*
Altrta-Grotp

Chryster

State Farm Insurance Cos
Prudential Ins. Co. of America
DuPont

KmartHotding

Texaco

Eiticorp

ChevronTexaco
Procter & Gamble
PepsiCo

Amoeo

Hewlett-Packard
HHndustries
ConAgratoots

Kroger

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50

February 19

American Intl. Group (AIG)*

MetLife

Motorota

Boeing

Target

United Technologies
4-CPenney

Dow Chemical

6Tt

United Parcel Service

Fannie Mae
Citigroup

Cigna
American-Stores

Marathon Oil
Costco Wholesale

Coca-Cola
AMR

Stipervatt

, 2016

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
10
71
12
73
74
75

Hemtnrg

Johnson & Johnson
Safeway

American Express
Saratee

Nabi : Hotdi
3M

Merck
tnternationat-Paper
Caterpillar

UAL*

Verizon Communications

Lockheed Martin
Bank of America Corp.*
Honeywell Intl.

; (o Pacif
Chase Manhattan Corp.*

Sprint

76 Ameritech

77  Home Depot

78 McKesson

79  ConocoPhillips

80 Delta Air Lines

81 Gootyeartre-&Rubber
82 MayDept-Stores

83 1BP

84 New York Life Insurance
85 Anhetser-Busch

86 Bristot-Myers-Setibb
87 J.P.Morgan

88 Albertsons

89 SBECommunications
90 Intel

91 MediaOneGrotp,tne:
92 Archer Daniels Midland
93 CVS

94 Reckwel-Automation
95 ChaseManhattanCorp:
96 Nationwide

97 Columbia/HCA Healthcare
98 Winn-Dixie-Stores

99 Sysco

100 CompagComputer
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Increasingly, value comes from creating platforms,

on which others can create value.

Platforms

d the Fortune 100 between 1995-2015 built their businesses around platforms.
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Only 3 of the companies that dropped out were platform-based.
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Designing products was never easy.
Service systems are more challenging.

Platforms and product service ecologies—
even more so.
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Rare is the system that can be seen all at once.

Many systems are hidden in part.

Often systems stretch across time and space.
Connections between parts are learned slowly—
through experience with operation of the whole.
In addition, systems evolve.
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In order to work with systems,
people need to understand them—
and to understand systems requires models.
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A model is an idea about how part of the world works;
representing the idea aids its refinement.

Ng

Subject
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Models are a form of ‘boundary object —
artifacts that bridge the gap between disciplines.

ldea Subject Idea

Representation
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Models tell stories,

and stories build models in our minds.

models and models
stories are tools
for thinking

Dubberly Design Office - How Conceptual Models Improve Software Design - February 19, 2016

are explained by

RN

stories

N

create

models and
stories are tools
for discussion
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“Models are our voodoo dolls.

We do most of our thinking in models.”




Example: The Pythagorean Theorem
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Example: Phases of a cold.

o
6’66 C

O

O

6’66’@@6

— E-Lab, Rick Robinson




Example: Search concept map

Data/Document

Creation Process

Data/Document
Retrieval System

Data/Document
Retrieval Process

Dubberly Design Office - How Conceptual Models Improve Software Design

User
Context

- February 19, 2016

Understanding Internet Search

Concepts, Systems and Processes
8 August 1999
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Example: Java concept map

Java™ Technology Concept Map

What s Java Technology? ' © Java Community Process” . Szt iy ommes et »Programming language Java object model
This diagram is a model of Java™ technology. The diagram et syt P doametin > it g bty bmimeonyetitnrs g
explains Java technology by placing it in the context of related Java forums ofen s e o Java developer s :Zﬁ‘” B s ) it o £ Ruietiowne . Combanis » 10 Sntaxand i e e e e mbcsd
Aning i © communities 5 iy T ——— Y o .
concepts and examples, and by defining its major components Sun \)\(m()mndm H S, and ¢ keywords t et "
and the connections between them. It shows how developers {fication lead . u« o alternate « jectoriented programming language s ses e " "
use Java technology to create programs that benefit people f;ﬁ;‘;:';;‘;h s "EW"Q’““Ps,i:‘;’,ﬁx?ﬁm"r‘(jm“;':'&‘c“,g"ﬁ;f‘”' “heatea - i e BWSSSSS | Superdass (parent class) e abstract class
everywhere, and explains how computers and networks relate B 4. g : H W *.
10 Java technology. v‘g o Ty i i principles - benefits and advantages iothcuncr e Mld class) ibebsmae
e s e >3 mnZ 1usm draft iy d :‘1 » ‘:ET’E'EME\ ‘Compatibility Kit (TCK) s, E o
L - ek e g 2 ues s ra raft | e ect fechnology Compatibility K o "
The diagram is intended to help developers who are familiar srvmectecin “ Al et e o “qy” A Sl reduced development time .
with one part of the Java platform understand other parts. It il et s 13 o'y e e cior o 4 o n, ﬂb'““‘“"g'e':ﬂk"“:"ﬂ"'yme Do g
2 & S’ more maintainable code
relates unfam\llﬁrtgghnulugles to ones with which developers : . fetresand et o A e iy oo ncors mlm,(,;;;‘m Y
may already be familiar. The diagram also provides an overview oo g entOffce “25°% R i At i : ,
for developers who are new to Java technology and an R e N . Toming s e . " he samepacag
introduction for non-programmers who want to improve their D 53 D trademark ; »>o Java virtual machine ey " H ootk o -
ability to converse with developers. For more information, } H (JVUM') s Java virtual machine specifcation o e o H
visit the web site at http://java.sun.com. H £ Pinithes H
+ s D architecturally independent applications inner classes  methods  constructors  fields s oo data
»Development process e portabl % e H
Concept Maps ’ p! p! % portability 0 ptcnon v sl s - a :
The diagram takes the form of a concept map - a web of linked . D devclopment enitonments - v D fools o+ e © sty modl s il esues i s s
terms showing both overall structure and details. By showing cing mesmoyandhard ton o
everything - the forest and the trees - in a single view, concept p it P il etuat machi L .
maps help people visualize mental models and clarify thoughts. > et edhlor »eompler > gral machine g0er ,«*"‘!“"“'f*‘:"ﬁ“f’mwhhm
H ups of siatemeMs de(larahuns comments e —
H +apons performance eEa o, - g s st API spec
In concept maps, verbs connect nouns to form propositions. ageme b i —t+ ¥ s “on,, ! I i d Javadoc  browsable >
¢ i’ oS i ; " javadoc™ javadoc ¢
Examples and details accompany the terms. More important iy - o R ™% dynamic compilation . Comments s 101 e documentation
terms receive visual emphasis; less important terms and canbe ued 0 wie_.progams. o \ Source fode achine instruci g d sinTi s specically o 3
examples are in gray. Purple terms and purple lines indicate a st (] o e s 3 “ H
process. Terms followed by a number link to terms preceded B e, source ‘°de framework m‘“‘,m“m‘ o sses v 1
by the same number. : ; o] ooy fragment or v
i z , application
— ! e e ot tent files
‘ .3 (]
al 3 ety
iy
o . Rep— it
[ Q e i ok 33 a([wmgs
e T s .- o 5 et - . >
o b o 4
Coanons - posc & & :
e e O s it > oo e
e . I n e r n e Ry
Java™2 Platform:
end-to-end solutions ...for enterprise servers and applications ...for desktop servers and applications ...for consumer and embedded servers and applications o Documentation ..............
o platf D J2EE™ JaSE* i o et i on e Java Card” Java V™ Java Embedded s
: : ; é é i
H H J2EE i J2sE M  other
D enterprise applications .. web-based «« client/server D web snvces 11 applications embedded desktop applications specialized PDOA cell phone applications for use interactive television embedded )
g applications ~ applications iy 03 Web page s w1 5 ‘embedded applications applications  applications with Smrt Cards apnhuuons applications i
;unmhle omponens s usinesslagic isdescbed Server components di « user interf: v > web browser DRME  J2ME D MIDIets s ] . i i
o p 3 e ke 5 B B s POCTICTS 2 — st patom p— s
i en e oo i ot e 0 gt ir s 1 z H Specicaion pecication Speifcation
i £ @ be . DI » 41 v ol xcuted hn te ppbcatin sars. g H IS e ot ot - Wi
components is s Jovaserver ; java Card AP Java TV APIs Java Embedded st o e e
—— JavaBeans"(E/B) e Pages” usv‘jwwb‘ samtscoens» markup language - Server fo ; ; i
e deployment « S H framework & v
lescriptor - ity * p s packages: Mol Information
e : e Pofe pioR ‘*}f"ﬁ"""i .
e Extensible Markup Speciaton e ot o
Language (XML) < foundation Prole »
o fcalion
. H i I R omectr Connece i
ntainers  connector « EJB i o Specicaton e Cntuion
- architecure  container - Web Container i a0 specater
? g g g § H + Simple Object « e ot
pers i Access Protocol ‘Specifcation
(S0AP) — Personalava
s o T Specaion
H H e 3 : Ix ¢ ‘s i i o et
packages or et s o > UDDI« packages o -~ optional «a 2ME Personal st Profilessusss > MIDP o Speccation
libraries » - st s ~ packages g e, packages  optional Profile (PP) persoal s rfle
3 £ o packages Specicaion
JaEE specifc e Java 30" javatelp” : H e ——
[ T Govsteivos CDC 4w (i o Desee!
| B ) e L ” S — ‘ C‘ s ‘:‘ Devce Configurtion
ED Software Development -+ J2E Sofware Development it s b + Java Web Services Developer Pack — st e ot
Kits (SDKs) st x i et . we sk >33 " 12 are
B0 Joredotgherdiy - ; . Development Kit 3 Java Card Comected Detke
- e ; i ; Development o e €00
e s s 10 i g t ot Kit figter
S ondincese - poans >4 o s Jaaseies Java seres Java seres
> Java runtime environments <--- java virtual sy 3 Java-enabled lmmyn. oty Javarenabled e sty > operating system-based Java virtual machi java Card Java virtual java virtual e orls s uorls oM Ttrials
machine application  web server i P browser or viewer Java virtual machine - virtual machine i machine
R E sel e § e Ll i) H ] B e e nies o o B
H 3 o ins H e oot H 2 § ot wston, s H H
§ i, e e e o H [re— Tadnate » ,
operating E«um i Widows, < Sl i oo o, “ﬁ."{"‘"’“ " s Vintors realdime operating proprietary oo, ECSE, VG, e s
. H H e FreeBsD H § et Do Ky PP, e e o a5 o 3, O, P,
=1 H SRt s rpecs o o i e Sl A S, S, S0 et e 1
B - e T, s e epten. e
> specifc devices (hardware) servers e ) [ —— felevisions A eyt .
D oy e s e e s =
L) L £ ki Sab i o, [—
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Example: Draft of the Java concept map

= Technology Conteg ip

Armalure
(Dvalt w0 0 -+ 5 Mowspmibeer SO0
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Models are tools designers use
to bridge the gap between what is and what should be.

Researching Prototyping
Interpret  Abstract
Model of

Model of suggest S what

what “is” “could be”

2 3

- EY
Describe Concrete = s

X% =

S P

e What

What “is “could be”

Preferred — Explicit

Existing — Implicit
(Future)

(Current)
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Organizational learning follows a similar process,

turning tacit knowledge into explicit knowledge and back again.

Dubberly Design Office -

How Conceptual Models Improve Software Design -

February 19, 2016

<O Explicit, %
Externalization Combination
Articulating Connecting
Articulating tacit knowledge Systemizing and applying explicit
through dialogue and reflection knowledge and information
5. Articulating tacit knowledge 7. Gathering and integrating
6. Translating tacit knowledge explicit knowledge
8. Transferring and diffusing
explicit knowledge
9. Editing explicit knowledge
o m
= X
o =)
= =)
N Socialization Internalization =
Empathizing Embodying
Sharing and creating tacit Learning and acquiring new tacit
knowledge through direct experience knowledge in practice
1. Walking around inside the company 10. Embodying explicit knowledge
2. Walking around outside the company through action and practice
3. Accumulating tacit knowledge 11. Using simulation and experiments
4. Transferring tacit knowledge
% — Tacit,
Individual TaCit3 < o>
Group

Organization

Community of organizations

Knowledge conversion spiral
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Both processes have the same structure—

designing is learning.

Researching

Interpret  Abstract

Model of _SU90St
what “is”
]
&
Describe Concrete =
;Cé-"
What “is”

Existing — Implicit
(Current)

Prototyping

Model of
what
“could be”

se 1sepuey

What
“could be”

Preferred — Explicit
(Future)

<O Explicit, %
Externalization Combination
Articulating Connecting
Articulating tacit knowledge Systemizing and applying explicit
through dialogue and reflection knowledge and information
5. Articulating tacit knowledge 7. Gathering and integrating
6. Translating tacit knowledge explicit knowledge
8. Transferring and diffusing
explicit knowledge
9. Editing explicit knowledge
o~ rm
= X
o =)
= =
A Socialization Internalization =
Empathizing Embodying
Sharing and creating tacit Learning and acquiring new tacit
knowledge through direct experience knowledge in practice
1. Walking around inside the company 10. Embodying explicit knowledge
2. Walking around outside the company through action and practice
3. Accumulating tacit knowledge 11. Using simulation and experiments
4. Transferring tacit knowledge
@ ¢ Tacit,
Individual .
Tacit, & S
Group
Organization >
Community of organizations

Knowledge conversion spiral

SECI model of knowledge create

Analysis-Synthesis Bridge Model
Ikujiro Nonaka (1995)

Dubberly, Evenson & Robison (2008)

Dubberly Design Office - How Conceptual Models Improve Software Design - February 19, 2016



— Ted Nelson, the inventor of hypertext
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“For people to use a product successfully,

they must have the same mental model

(the users model) as that of the designer

(the designers model). But the desioner only
talks to the user via the product itself,

so the entire communication must take place
through the ‘system image’: the information
conveyed by the physical product itself.”

— Don Norman, The Design of Everyday Things, 1988
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“...most digital systems fail when they fail to provide a story,

when there 1s a poor conceptual model.”
— Don Norman

Designer’s
Conceptual
Model
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“A conceptual model is a high-level
description of an application.

It enumerates all concepts in the
application that users can encounter,
describes how those concepts relate

to each other, and how those concepts
fit into tasks that users perform with
the application.”

— Jeff Johnson + Austin Henderson, Conceptual Models: Core to Good Design,~2_01J
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As an example of a conceptual model
Johnson + Henderson describe an alarm clock.

The clock stores the current time of day,
continually updating it to track the passage of time.

It displays the current time constantly.
Users can set the current time.
Users can set an alarm at a specified time, or no alarm.

When an alarm is set and the current time equals the set alarm time,
the alarm is triggered.

Users can turn off an alarm.
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User conceptual model of an alarm clock,

represented as a node-link diagrams—or concept map.

Clock includes > CurrentTime

can be
Displayed
Set(Changed)

includes > AlarmTime
can be
Set(Changed)
Enabled

includes

Continually Updates

includes

Disabled (Turned Off)

Triggered

(When Alarm Time = Current Time)

Dubberly Design Office - How Conceptual Models Improve Software Design -

February 19, 2016

—

—

Hour

Minute

Second

Time Format

Hour

Minute

Second

AM/PM

can bhe

can bhe

can bhe

can bhe

can bhe

can bhe

can bhe

can bhe

1-120r1-24

0-59

0-59

Standard Time 12-hour, AM/PM

Military Time 24-hour

1-12 0r 1-24

0-59

0-59

AM, PM or Neither (if set to Military Time)
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Example user conceptual model: an email client app

Accounts ——— includle —— Mail Boxes —— can be accessed by —> Kindle Email Client — sends and receives —> Messages
such as can be or can be
- AOL Added Other Clients Created
- Exchange Deleted - New
- Gmail Logged in to - - Manually
- Hotmail Logged out of
- iCloud - Reply
- Ymail - Reply All
L— includes - Forward
- Sent
- Sent Again
Read (opened)
- As preview
- Full text
. Updated (draft)
—— are ————————— Primary (Default) Deleted
or - Locally
Secondary - Globally
canlbe - Singly
Designated - En Masse
- Undo
Saved
- Locally
—— are associated with —> Account Name - To Cloud
User Name Filtered
Email Address Sorted
User Name Searched
Password - Locally
Server - Globally
- Within Filter
Protocols Moved
- SMTP for sending - Singly
- IMAP or POP for retrieving - En masse
- Exchange Flagged
Marked (read/not)
for IMAP /POP  Port - Singly
Secure Connection - En masse
- Auto
- SSUTLS
- STARTTLS
for Exchange  Domain
Secure Connection (yes or no)
can be
Configured
— includes ———————— Kindle email address > Preferences
e.g., ron@kindle.com - Primary Account
is - Notification
Included w/Kindle purchase - - Sound
Receives and converts docs - - By Account
Automatically added to Contacts - - By Sender
- Preview Length
- Meta-data View
- Auto Download

may include —> Related Features
- Contacts
- Calendar
- Bookmarks
- Reminders (To-do's)

--Yes/No
- - Up to file size

- Number of Messages Stored

Format ——— could be

——— contain Text has

- Original

- Quoted

can be

Created

- By Virtual Keyboard

Deleted

Formatted
Annotated
Spell-checked
Enlarged / Reduced

Saved
Loaded from remote source

f————————> Attachments

Attached
Deleted
Opened/ Closed
Saved

L Meta-data
can be
Created / Deleted
- Automatic

- Manual
Displayed / Hidden
Used to Filter
Used to Sort

sentto/ —
can be uploaded from

————— includes ———— Recipients

> Hot Strings
- URLs (Auto-formed links)
- Dates (Calendar events)
- Names (Contacts)
- Phone numbers
- Addresses
can be
Auto-recognized

L Annotations

- Highlights
- Notes
> Images sentto/ ————> Local memory
can be uploaded from Cloud
Attached / Deleted Gallery
Displayed / Hidden Quick Office

Documents to Go
Social network sites (later)

- Main
-CC
-BCC
Sender
Subject
Preview

— > Plain Text
can be
Viewed + Created

—————> RichText
can be
Viewed only

> HTML Text

can be
Viewed only

are stored in ————> Contacts List

Time Stamp (year, month, day, hour, minute)

Flag (on or off, depends on service)

Tags
Status (unread or read)

Response (none, reply, or forward)

Priority (low, normal, or high)
Routing Information

can be

Opened/ Closed

- Number of Days Saved Moved

— are organized in Folders such as

Account (1to n; mean = 6)

Inbox (Default, if only one service)

Drafts (Depends on service)
Sent (Depends on service)

All (unified in-box, default if multiple services)
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Example user conceptual model: restaurant staff scheduling app

/

Users have Profiles consist of —> Picture —> Address consist of ————— Street Address —> Description Privacy
can be can be can be City can be can be
Read Created Created State Created Created
Updated Read Read Country Read Read
Updated Updated ZIP Updated Updated
Lat + Long Deleted Public (Everyone)
Network (Connections only)
Private (Only me)
- Accounts ——— consist of —> First+ Last Name — Email Address —> Password —> Mobile Number Language
can be can be can be can be can be can be
Created Created Created Created Created Created
Activated Read Read Reset Read Read
Updated Updated Updated Updated Updated Updated
Deleted
-— have —————— Account Types couldbe —————— Individuals can be assigned as — QOwner of
can be can be Administrator
Switched / Created Manager
Read Employee
Updated
Deleted
%\ Companies N N /1= consist of —> Name —> Industry —> Size —> Account Holder
/ can be can be can be can be can be
Created Created Created Created Created
Read Read Read Read Read
Updated Updated Updated Updated Updated
Deleted
e
L— cansend —— Invites become ————————— Connections couldbe — - L— have ——— Skills — consist of —> Name —> Rate Amount Rate Frequency Description
can be can be can be can be can be can be can be
Created Created Created Created Created Created Created
Read Read Read Read Read Read Read
Updated Deleted Updated Updated Updated Updated Updated
Sent (Outgoing) Deleted Deleted
Pending (Incoming)
Accepted
Declined L— can have j Recommendations
can leave can be
Created
Read
L have Availability consist of —> Timeframe Comment
can be requires can be can be
Created Created Created
Updated Read Read
Repeated (Weekly) Updated Updated
Valid Deleted
Expired
Black = Entities (data type) apply for Jobs
Cyan = Relation between entities post can be
Green = Action user can take on entity Created Invited 37
Read Posted (aka Advertised)
lIndated Annlied ta




Conceptual models help a product team communicate.

P ~~
C ®
Product Managers Executives
P N~
(@ ®
Shared Conceptual Model
Engineers Marketers
P N~
C ®
Designers Other Stakeholders

Dubberly Design Office - How Conceptual Models Improve Software Design - February 19, 2016



Special thanks to
Eric Knudson
Knut Synstad

hugh@dubberly.com

Presentation posted at
presentations.dubberly.com/GE_Conceptual_Models.pdf


http://presentations.dubberly.com/GE_Conceptual_Models.pdf

