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Concept Modelling
w. Normal People

el Alec's background...

Concept Modelling
Alec Sharp, Clariteq Systems Consulting — asharp@clariteq.com \‘*)
» 45 years global experience as an independent consultant:
« Data Modelling and Management | My roots! LI ] B siness Process Modelling
» Business Process Modelling &
Business Process Change — discover, scope, o Use Case Modelling
analyse, and design/redesign processes Application _ —
- Application Requirements Specification Service Specification
« Facilitation & Organisational Change Data Concept Modelling

* Project Recovery

« Awarded DAMA's global Professional Achievement Award for
contributions to "human-friendly" data modelling

i I

« Author of “Workflow Modeling”
- best-selling book on process modelling & improvement
- second edition — a complete re-write

Check out the nice reviews
on Amazon - http://amzn.to/dHun1o
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What we'll cover...

* Five Key Points

. Start with a nice conversation
Understand the "what" vs. "who and how" distinction
Patience is a virtue (so are Simplicity and Consistency)
Be fearless yet vulnerable - you don't know it all

. Graphical design principles matter

. and along the way...
we can use Concept Models for so much more

The presentation slides provide
a structure, but mostly | plan to
tell stories.
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1 — Start with a conversation

Don't begin with a lecture on data modelling

%

“Before we begin our data modelling session, let's go over some key points
about data modelling. First, an Entity is any uniquely identifiable person,

place, thing, event, concept, or organisation of interest to the enterprise
about which facts may be recorded. Any questions? | didn't think so...”

the basic rules of grammar. A noun is any...”

“Before | begin my speech, let's cover a few of&

&
I

If you avoid starting with the theory and practice... If you can,
don't even call it

“data modelling

”

Modelling sessions go better Allows use of concept
modelling in non-

&

typical situations J j“ST Do IT.
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e Painful but useful learning experience

Concept Modelling

The assignment —

facilitating a Concept Modelling
session for a railway’s

Track & Structures group

| began by explaining

data modelling...

“An entity is a uniquely
identifiable person, place,
thing, event, ...”

Bad idea!!!

"l can't stand you IT guys!"”
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e [t all begins with language

Concept Modelling

5 Key Less

“Why don’t you learn our language?” “Fair point!”

Brainstormed over 200 terms —

Track, Structure, Line, Siding, Mileboard, Segment, Sector, Route, ...
Oh-oh... “Now what?” An idea!

Is this “a thing, a fact about a thing, or other stuff?”

Here’s a Project Management example...
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5 Key Lessons
from 45 Years of

Concept Modelling

Or, start with one-on-one interviews

1) Interview business representatives about their area:
mandate and activities, goals and objectives, issues and opportunities,
needs and wants, likes and dislikes, etc....

Nod sympathetically, but ignore it all (almost!)
Instead, capture “terms” — anything that goes by a name.
2) Later, write each term on a large Post-it
3) In afacilitated session, participants sort terms into categories:
e Things (entities, but don’t use the term... yet)

e Facts about things (add new “thing” if it's not there already)
e “Other stuff”

“Other stuff” includes:

As needed, introduce criteria to
e Metrics

be a“thing” (an entit
& ( Y) ¢ Organisations, departments, jobs, roles, ...

¢ Processes, functions, activities, tasks, ...

e Reports, forms, screens, queries, ...

e Other —too vague, only one instance,
a “fact of life,” not a thing we track, etc.

e Systems, tools, equipment, mechanisms, ...
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o Or, start with an email (or other) survey

Concept Modelling

» Virtual first, in-person later

* Via email, we gave a "homework assignment”
* Please spend ~10 minutes listing terms you use daily.
« Please identify information you need but can't get, or don't trust it
» No right or wrong — goal is familiarity with your terminology

 The actual text of our email...

Before the session, it would be very helpful if everyone could do two things:

* Spend up to 10 minutes or so listing any terms that come to mind that you use on a frequent basis. Each
item in your list could be the name of some thing you need to track, a fact about a thing, a spreadsheet, a
report, a metric, a system, a database, or anything else that comes to mind. I'm hoping everyone can list
thirty or forty things. There is no “right or wrong” — this helps me learn the language and provides clues to
what the most critical terms might be.

» Think of one to three examples of information you’d like to be able to get, but either you can’t, or you’re not
sure how accurate it is. For instance, at a US university last week, a Vice-Provost said she would like to
know “How many non-resident, tenure-track Faculty do we have.” Of course, this means agreeing what is
meant by “Faculty,” “tenure-track,” and “non-resident.” (I've done a LOT of work in higher education, and can
promise you there is not agreement on what those terms mean.)

That’s the whole point of our sessions next week. :-)
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=8 Some had little to say, others had lots

Concept Modelling

e What do we consider a Member in reporting?
e What do we consider an Account in reporting?

e How do we determine how many members we have? Is it based on number

of individual memberships or unique SSN?

General Terms

Member
Membership
Individual
Account
Services
Co-borrower
Primary

Joint

Pay off

FIS (Clientlink)
Co — op (Springboard)
DMI

Past due

Total due

Member Solutions Terms

Carmpro (collections system)

ARM ( recovery system in Carmpro)
Promise to Pay (PTP)

Payment by interval i.e by hour or day
Call by interval i.e. by hour or day
Balances saved by interval i.e by hour or day
Charge off

Repossession

Penny loan

Workout loan

Fixed Payment Plan

Loan Extension

Bankruptcy by chapter 7,11,13
Delinquency

Delinquency rate

60 day + delinquency rate

Charge off rate

Net Charge off rate

Recovery

Recovery rate

Forced closed

Lexis nexis

Credit bureau /credit report

Skip tracing

Net flow rate

Leading edge rate

Roll rate



Concept Modelling
w. Normal People

5 Key Lessons
from 45 Years of

Concept Modelling

All were useful

Terms:

Household income

Member growth | went through all the "nomework"

Loan originations per member

Average relationship balance and SeleCted ~4O terms that
Average relationship account quallfled as "things"

Fee income per member

Net income per member (Or entities, or business ObjeCtS,
Marketing expense per member

Momber fronds or classes, or...)
Market segmentation

Mobile/Online banking penetration

Member investment products

Member retirement products

Lending market overview (credit card, mortgage, auto, home equity)

Benchmarking P e

Payment information (how cards are used)

Examples:

e Product/Service adoption based on campaigns

e Track acceptance rates on promotions

e Tracking the new member sales path (similar to what we are doing with the
organic growth project)

11
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i 2 — Use the distinction between the "what" and the "who & how"

My chapter in the “BA Book of Mentors”

The premise of the book:
= 25 experienced BAs from

B“Sl“ﬂss A“ﬂ‘ 3|3 arqund the world V\‘/‘ould each

k n‘ MB“ mls write a chapter on “The Most
B“n om Seasaed BA Prlssonl Important Less,on | Learned in
95 Lessons Learned irom 4 my BA Career.

= | knew mine instantly —
separate the “what” from the
“‘who, how, and why”

= |n other words, separate the
“‘essence” from the “accident”

compiled by David Barrett and Sandee Yincent

13
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et Essence and Accident?

Concept Modelling

mytmm"“t‘“
Essential: lw‘mmw,@wm
2) (something's basic or most important characteristics; Si 2o
the intrinsic, inherent, or fundamental nature of something
9 .
-~ a9t 1 ll‘lt
Cup: 1o Siluen n |
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dents O -
a round, handheld container wﬁgglﬁ.‘:‘;ﬁm .
for drinking from. So Essentlal
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George E. P. Box
1919-2013

Two especially useful models
» Business Process Scope Model

= Business Concept Model
(a.k.a Conceptual Data Model)

Both are “essential”’ —

they show the essence — the “what” —
of a subject with no reference to who,
how, why, eftc.

15
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5 Key Lessons
from 45 Years of
Concept Modelling

"What" - a Process Scope Model

Communicate System Outage
.C;)r?:'r;n&o;g Sgae Determine c icat Assess Identify and
g. . * scope ommunicate Communicate Communication Communicate
notification . Situation .
- perform system * impact (as appropriate) Resolution Process Next Steps /
Ziagnos tics * audience (lessons learned) || Follow Up
Triggering Cases: Results:
Event: * new Communications about the
Notification of * recurring Outagfa ar]d the progress on
degradation or lack of resolving it are delivered:
Service Other factors: * internally and externally
* severity * informally and formally

* internal system
* external provider
* calls to Service Desk

* key operations periods / areas
(registration, summer, course
evaluation season)

* time of year

* time of day

Process Scope Model using “TRAC” -

what is the Trigger, what are the Results,
what are the main Activities

(7 = 2 milestones, phases, or subprocesses,)
and what are the main cases or variations?

Final Results:

Service is restored and root

cause is known (or is

determined to be unknowable)

and resolution is

communicated:

* Externally (“good news”)

* Internally (“cause &
resolution)

Why 7+ 27

16



Concept Modelling

8 "What" — a Concept Model

Concept Modelling

Client
Client Number Unit A description of a business in terms of
Prime Contact Details NCB Unit Number = things it needs to maintain records of —
etc. ) UR Number B
. installed | ynit Classification entities
Manufacturer .
operated by Manufacturer’s Ser # = facts about those things —
Facility year Bull relationships & attributes
Facility ID nstallation Dates L
Name etc. = policies & rules —
E:S!ilté Ig%eescripﬁon performed definitions, constraints, and assertions
on . .
Prime Contact Details : governing those things and facts
efc. Inspection
Date
I NCB Inspection ID
granted for Outcome
CSM Program etc.

CSMP Number
Granted Date

Status

Terminated Date
Terminated Reason
Officer Name / Contact
etc.
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5 Key Lessons
from 45 Years of
Concept Modelling

Use a Concept Model to demonstrate what's possible

When Concept Modelling in a university environment,
everyone wants their favourite report (or artifact) show up on the data model.

We need to be ready to show a near-infinite number of reports etc. can be

produced from one essential model:
Class Roster

« Student Transcript
 Instructor Assignments

Student Course
Student ID Department Code
Name re(:listers in Course Number has as prequisite
etc Course Description

-

Department Name |5, -
IS prerequisite for

v

e

Registration Date
Registration Status
Midterm Grade
Final Grade

[offered via
offering of

Class (or Section)

<4 Class Number
registered by

Max. Registrations

Dates / Times

Locations

MATH 100 Course
Department Code
Department Name

Course Number

Course Description

offered via
offering of

)
MATH 100/| Class (or Section)

Class 3|Class Number
il semester 2021 =

Max. Registrations
Days / Times

Locations

P

assignment of

Instructor

Instructor Number
Name

Job Classification
Seniority Data

™

Start Date

End Date

Weekly Committed Hours
Role



| 3 — Patience is a virtue

Two examples I'll illustrate with stories:

1. Don't rush people into agreeing on an
entity definition (the heart of concept modelling.)
First, establish there are legitimate differences of opinion

2. Don't rush to generalise or create supertypes.
First, help everyone see the similarities.

Recent student comments -

"l learned modelling should proceed at the pace the group is
comfortable with"

and

"Move faster by slowing down" o
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= Entity definition - start by opening minds

ncept Modelling

“Can anyone think of examples that might surprise someone else —
that is, anomalies or potential sources of confusion.”

E.g., how could we legitimately have different ideas what “Employee" means?

( Employee b

Project

Account

Task
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s Starting an Entity definition

Concept Modelling

“Can anyone think of examples that might surprise someone else —
that is, anomalies or potential sources of confusion.”

E.g., how could we legitimately have different ideas what “Employee" means?

F/T vs. P/T?

Include management,
or only individual contributors?

A robotic, automated, or Al agent?

Employee

J

Project
J

Account
J
Task )
J

21
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s Starting an Entity definition

Concept Modelling

“Can anyone think of examples that might surprise someone else —

that is, anomalies or potential sources of confusion.”

E.g., how could we legitimately have different ideas what “Employee" means?

F/T vs. P/T?

Include management,
or only individual contributors?

A robotic, automated, or Al agent?

— No, only a real person

( Employee b

J

Project
J

Account
J
Task )
J

22



Concept Modelling

= Defining the Entity "Employee” — "Worker"

Concept Modelling

Definition format: Worker (renamed from Employee):

1. A description of which real-world things are A Worker is a person, whether or not directly employed by
within in scope, and any specific inclusions the company, but with some sort of employment contract or

(“This includes...” or “This is...”) arrangement, who has been or may be assigned to a Project.
2. lllustrate with examples — 5 to 10 sample Worker includes:
instances or types * Full or Part-time Employees who have been onboarded,

including Probation, Active, Seconded, Suspended, Retired...

« Contractors

« Consultants

« Student Interns

* Vendor Staff Persons

« Company Owners and Managers

3. Interesting points — anomalies, synonyms, Key points:
common points of confusion, etc. + "Worker" was chosen as the entity name because
May include Speciﬁc exclusions it is more generalised than "Employee."
(“This excludes...” or “This is not...”) « A Worker may not necessarily be billable on a Project,

e.g., a non-chargeable Subject Matter Expert or Volunteer

» Worker excludes:
« Job Roles, e.g., DBA or Technical Writer
* Robotic, Automated, or Al Agents (this might change)23
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5 Key Lessons
from 45 Years of

Concept Modelling

Client:

"Wow! Buy and Sell
Trade Orders

look very similar!"

Me:
"Omigosh!
That's amazing!"

Listing

placgg placed

R g

Customer
placed placed
on by

Sell Trade Order

Buy Trade Order
stock -
Exchange ek i
Quantity Fills
Price
Expiration DateTime
Specifics

Exchange

Quantity

Price

Expiration DateTime
Short Sale Flag

A real example - specifics first, generalisation later

Listing Customer
Listing Security ID Customer ID
Listing Exchange ID R
Listing SID
-
placed | ; placed
on § g by
Trade Order
Trade Oder 1D Patience
Placed Date(Time . .
. . Expiration Date/Time IS a VII’['LIe.’
Generalisation Buy/Sell Code

Quantity

etc

Listing Security 1D (FK)
Listing Exchange ID (FK)
Listing SID (FK)
Customer ID (FK)

&

-

Buy Trade Order
Trade Order ID P>

Fills
Resolves to

:I: Fills Fills

CFills Yoo

1

Sell Trade Order
<{Trade Order ID

Short Sale Flag

R %

Trade
Buy Trade Order ID
Sell Trade Order ID

Quantity
Price

DateTime
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Never be
afraid to ask
“dumb”

guestions...

“I've got to have all
the answers.

| can't show my
ignorance.”

O

4) The Principle of Constructive Ignorance
- Myth -

- Reality -

* You're not paid to know - you're
paid to ask

* Someone will be glad you did

* The number of different
answers will surprise f @
everyone 3 lz?

O Just one more question, ma'am.
@) Nothing too important...

(There's one thing I'm not clear }

Could we go over this just once [on...
more to be sure I've got it right? J

[Lieutenant Columbo takes up Data Modelling }




5) Graphical design principles matter

It's learnable! e.g., Gestalt principles (study them on your own)
how humans instinctively organize individual visual elements
groups, patterns, and unified wholes vs. separate parts.

key principles:
* proximity

* similarity

* closure

« continuity

* symmetry

009000
AAAA
o000
0000

.
&

Good Figure

Objects groupped together ten:

(O De perceived as a singie
fFiot 1y T ;% imnlify
figure. Tendency to simplify

Similarity
Objects tend to be grouped

together if they are similar

Visua N or continuit
betweer leme

0 not actu iIch eact f
in mp I

Proximity

rend to pe Zrol JI'_H""}

together if they are close to eac

Continuation

/hen th is an inter
between or more obj

eople ter percei

ject a i unir [

bject

Symmetry

The object tend to be perceive

as symmetrical shapes that

around their center

for

—\v

d

m



Cognitive psychology of diagramming - a process example

What do people first perceive on a diagram?
1. relative size —

. S | R
s

mportant | [ —
") 0 O DOC

Make all the steps the same size,
unless you're trying to make a point

2. relative X-Y position

13-, |
Actors kD_} ['[ H ]

Y [

X > Flow (time}




—

~_ "

i\"\

» Don't conceal sequence and dependency

Steps perceived as happening in parallel,
even though flow lines indicate sequential.

Critical in analysing a process:
« sequential vs. parallel
 dependent vs. independent

[ }_{ A simple guideline:
flow lines only leave
the right edge

f‘ Jﬁ J and only enter
LDJ the left edge — never
_J the top or bottom.

28
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el For data models, always draw top-down by dependency

Concept Modelling

Client Unit
: < Client D Unit ID Ode\
is JV of t
Full Legal Name - <] Unit Manufacturer Serial Number Once
registered a
Goes By Name at  |URN (Universal Reference Number) F Or
S Head Office Location Unit Type
i
member of |Legal Entity Type Manufacturer Name
-+ Manufacturer Model Number
operates Manufacturer Description
operalf)d Manufacture Date
Y
A Unit Risk Factor
Facility Initial Registration Date
Facility ID registered Facility Installation Dates
. location of e
Client Name > Facility Removal Dates
Facility Name <+ .
subject
Facility Type of
Contact Persons performed
on
- Name AN
- Contact Type Unit Inspection
- Contact Points & Types | e.g., email, Inspector ID
T ?Dbg& 3 Inspector Name
acebook, ...
granted Inspection Date/Time
Imspection Type
t ;
gran :)dr Inspection Test Types
Inspection Test Results
CSMP Authorisation

Application Date
Granted Date
Effective Date
Expiry Date

CSMP Auth'n Status

29
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5 Key Lessons
from 45 Years of
Concept Modelling

Top-down by dependency

Kernel Entity Department
(independent) [Bepartment Code | MATH
Name Department of
Mathematics
Kernel Enti 2 i A
(ind ependertr)tl) Characteristic Entity Course
{Gependenton 4 Department Code MATH
Student parent)
Course Number 200
Studento | feeeeeaaaa 2
Course Description
Name
Etc Characteristic Entity
+ (dependenton 1 (s} to
parent) Math Math
Class (or Section) =0 110
MATH |Department Code for is
200 |Course Number
03 |Class Number Prerequisite
Max. Registrations For Department Code | MATH
Registration of in For Course Number 200
Status |s Department Cade MATH
Reg. Status Code % e Is Course Number_ | 110
ass Lecture
Regq. Status Desc Registration Associative Entity Math 110
éto - Department Code resolving the is a prerequesite for
Registration Date Course Number recursive Math 200
Reference Entity Registration Status relationship

independent i
(ndep ) wdterm Grade Class Lecture SID or more parents,
Final Grade 6 éy """"" in this case each
ete. an instance of the
Start Time same entity)
Associative Entity End Time
(dependent on two or LOGEER

Class Number

(dependent on two

more parents)

For a Lo

\

cal Mode!

30
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=8 Top-down by dependency

Concept Modelling

Region Service Level
Service Category (Tier)
(Computers, AV, (Tier 1, Tier 2,
Networking, LT, etc.) etc.)
Building -I—
Support Unit — /}\ /{\
Tech Service
T Central Dept. (Technician) Category 0‘. a
Employment Type Level .
Department T AV USe
Room Block I Equipment - \M ay_hO
Emergency Contact -+ -+ 1 T -Tier 2 ha
| support) mode\
X A , FT T
T Classroom Tech Assignment I' 1}\8 adg/j\
Type H(GpP \lnoncP Times / Shifts ! (Qualification)
[ 6P Jron-cP) rime Block> |
Number, Size,
Emerg. Contact ——
T - A
Equipment - Support Time Block
Unit Cystomer 7 Responsibility
) ("reporter” - CSR (For this Room
Prof, Staff } ! ;
ol \ - Block by this
Tech, etc.) (e.g., "ticket g
+ - Incident maker" or Support Unit at
= “dispatcher" this SC Level
either < <Time ) ¥ ) during this
< Severity Time Block)
}\ Impact
Response -
Alert :

31
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el What works for Dimensional Models doesn't for E-R Models

Concept Modelling

o

A common error — = g™ mu - e

Duberss Copaaty

"the most important = o Ty | M= . "Fact" in the middle -

I : emian
I J

Vars

entity should go in the = = B | | =8 fine for Dimension
centre of the diagram.” [ L™ ' Tr— terrible for E-R

- kaian Uin - tentnree

r— | | Coninnat —-

- —_

An excellent model

D_DEPARTMENT

tr t r ” b t £S5 oy | DEPARTMENT_CD
] Paryy CALENDAR CD
structurally, but very : A= — S
H <] = gt 1 i PROVECTS_KE DEPARTMEN
ifficult to follow — : ProuECT
= | { PROJECT_DESC FINANCAL_BAAN_COMPANY
. . s H=E=y ‘ = Tewn PROUECT_OWNER i WRHS_CD
no sense of direction = s i St
. | - PROJECT_PACKAGE_LINK_CD_EN p OPERATING_GROUP
| IN_SERVICE_FLG - BUS_UNIT
= e o F_PURCHASE_MATERIAL NETTABLE_WRHS_FLG
i 5 o N REJECT_WRHS_FLG
g kst [P L | PURCHASE_MATERIAL_KEY REIECIWRHeFD
= e . | E SPLIT_SHIPMENT_FLG
Concept Models / E-R : T E | . by e e TYPE pesc e
it D_EMPLOYEE CALENDAR
o EMP_KEY [\ RECEMING_LOCATION_CD
{ = = | STAGING_LOCATION_CD
O e S S OU e e EMP NUM_ o SED_QTY ENT_PLNG_INCLD_FLG
| EMAIL_ADDR PURCHASE_PRICE_AMT Wi NTROLLED_FLG
== } EMPLOYMENT_END_OT TOTAL PURCHASE. AMT
EMPLOYMENT_START_OT STD._COST PRICE AMT
rawn Op- own y | o EMP_GIVEN_NAME OROERED GTY.
s 1 3 i . | EMP_MIDDLE_NAME ORDERED AMT

EMPLAST_NAME

dependenC)/_ T i T R B o E}QP-,,”S,':E |r£v_PUF=T:}4AsE_pn|c$_m:

X v= wlos = TELEPHONE_2_NUM
TELEPHONE_NUM J

MONTH
LOGON_CD | DA YEAR
GUID_TEXT D_PURCH_MATL_PROFILE -+ WEEK_OF_MONTH
PICTURE_PATH_TEXT RS TR 0 WEEK_OF_YEAR
SEARCH_ARGUMENT TCH_MATL_PROFILE_KEY MONTH_ABBAV
PO_STATUS MONTH_NO
DELIVERY_STATUS MONTH_END_DATE
ORIGINAL_CURRENCY_CD QUARTER_NO

TAX_TYPE_CD
INVENTORY_UOM_CO

FILL_TYPE_CD Y_FLAG

SHIPPING_CONSTRAINT_CO MANUFACT_DAY FLAG

METAL_SPRCHRG_APPLICABLE_FLG BAAN_DELETE_OT
HID

REGENERATE_FLG
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Concept Modelling
w. Normal People

5 Key Lessons
from 45 Years of

Concept Modelling

Entity type is obvious from:
= Placement

= Relationship connections

Characteristics below;
“characterising” relationship

connects at top edge

Graphic guidelines — the “no dead crows ” principle

Kernels across the upper part of
/ the diagram or subject area

-

top-down

left to right
bottom-up
right to left

Associatives between & below;
“associating” relationships connect at top edge

Various layouts can work:

best for mere mortals
temporal

organic

swimming upstream

Reference or
Types beside or
diagonally
above;
“classifying”
relationship
connects at side

Layouts to avoid:
* middle-out cosmic

¢ nocrossed obsessive
lines compulsive

* random Mensa-only
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Concept Modelling

w. Normal People

e In summary — don't forget the four Ds of Concept Modelling

Concept Modelling

* “What is one of these things?”
List common and unusual instances
“Are there any known anomalies?”

“What are the potential differences
of opinion?”

9 Dependency

*  “What type of entity is this?”
*  “What other entity does it depend on?”
* Essentially
- is it a free-standing thing?,
- is it a type of thing?,
- is it repeating detail about some other thing?

* Don't dive into detail —
keep it in its place!

* GEFN!" HPDL!™*

*Good enough for now!
**Hard part, do later!

a Demonstration

* Assertions / narrative rules
* Sample data values or instances
* Scenarios or use cases

* Props (e.g., report layouts or
common documents)
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What we covered

* Five Key Points

1. Start with a nice conversation

2. Understand the "what" vs. "who and how" distinction

3. Patience is a virtue (so are Simplicity and Consistency)
4. Be fearless yet vulnerable - you don't know it all

5. Graphical design principles matter

We hope you got some
good ideas from this session!
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Thank you — stay in touch!

Alec Sharp
Clariteq Systems Consulting Ltd.
West Vancouver, BC, Canada

» asharp@oclariteg.com
* ig: @alecsharp01

« www.clariteq.com

» http://amzn.to/dHun10

And most of all, if you have questions or comments...
don't be shy — send me a note!
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