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Instructor / course developer background…
Alec Sharp, Clariteq Systems Consulting – asharp@clariteq.com
• 40+ years global experience as an independent consultant:

• Business Process Modelling & 
Business Process Change – discover, scope,
analyse, and design/redesign processes

• Application Requirements Specification
• Data Modelling and Management
• Facilitation & Organisational Change
• Project Recovery

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

• 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 

Business Process Modelling

Use Case Modelling

Service Specification

Concept Modelling

Process

Application

Data

My roots!

http://amzn.to/dHun1o
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Clariteq – small, husband & wife company, global clients

www.clariteq.com© Clariteq 2023
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What we'll cover…

ê Topics
• Concept Modelling within a Business Analysis framework
• Case study – using a Concept Model to discover Use Cases,

User Stories, Business Services, and other requirements
• The essential elements of Concept Modelling
• Data model components – “ERA”
• Critical distinctions among 

Conceptual, Logical, and Physical Models
• Consistency in drawing the model

Introductions, if time/numbers permits:
• Name (how should I address you?)
• Role / job title, organisation, 

and location
• Is there a topic you are especially 

interested in?
• Please try to keep your introduction 

to one minute or less
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"Analysis" gets criticised because of the extremes
The goal lies in the 

middle ground:

Analyst – 
doable, within Agile 

timeframes.

Client – 
understandable, and 
therefore verifiable. 

Developer – 
unambiguous, 

complete, actionable 

List-form requirements, typically a 
Business Requirements Document –
"context-free requirements"

Simplistic methods at one extreme:
can do as much harm as good

Overly complex methods at the other extreme:
difficult for businesspeople to verify

Thinly-disguised, implementation-level 
design methods – not useful for 
discovering stakeholder needs
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The problem with list-based requirements

An actual example, one in a list of 
451 individual requirements for the 
"Provide Scientific Evidence" process 
at a national forensic science laboratory:
#49 - 

The system shall provide a 
visual mechanism through which to 
view or amend the sequencing of items 
for a previously selected case 
or allocations thereof.

WHAAAT???!!!

List-based approaches to business analysis 
quickly break down – no way to ensure 
completeness, accuracy, consistency, …

So… what's wrong with this as a requirement? 
What does it NOT tell us?

Simplistic methods
at one extreme:

Who? Senior Scientist
What? Schedule a Test (an Allocation) 

on a Sample from an Item
When? At Item Submission
How? By viewing upcoming workload
Why? To provide a completion date 

to the Customer (the Police)

Essentially, a Use Case or User Story:
As a Senior Scientist, I need the ability to view 
upcoming workload and schedule a Test on an Item, 
so I can provide a completion date to the Customer.

We will also use 
• Business Process Models to show 

where this fits in the end-to-end process
• Concept Models to show 

the required information

What are they really 
trying to say?



Concept Modelling 
for BAs – 
Making Data 
Modelling a Vital 
Technique

7

Complicated methods at the other extreme

From the original UML specification:
“The Unified Modeling Language 
(UML) is a graphical language for 
visualizing, specifying, constructing, 
and documenting the artifacts of a 
software-intensive system.”

Same story for full BPMN 
(Business Process Model & Notation) –
a platform-independent 
visual programming language 
for specifying automated workflows. 

"Can we use UML for Business Analysis?" As the late Michael Hammer said:
“You could, but it will be like eating rice with a steak knife – 
messy, and someone’s going to get hurt.”
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Client – 
• Regulatory agency ensuring the safe design, installation, and use of technical equipment
• Natural gas systems, electrical systems, boilers and pressure vessels, elevating devices, & many more

Goal – 
• Shift from an inspection-based model (~800 inspectors!) to client-managed safety programs
• Clients will apply for a Client Safety Management Program Authorisation (CSMP Authorisation) 

- must show effective processes and accurate record-keeping
• Clients will pay a fee for managing their own safety programs! Still beneficial!

Case study – Concept Model, Services, Use Cases, Business Processes
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Case study – Concept Model, Services, Use Cases
• Business Development chooses Pilot Program – 

boilers and pressure vessels in Oil & Gas fields

• Current systems won’t support CSMP, time-consuming and expensive to change them – 
IT and Finance suggest 18 – 24 months of work

• BD is unimpressed by IT and Finance objections (“You're being mindlessly obstructionist!”) 
and proposes work-around procedure. Guess which tool they intend to use? 

• I’m hired to identify end-to-end implications – 
“Design a process and determine IT requirements that will allow this procedure to work.”

• Concept Modelling was a critical tool in understanding the underlying policies, 
and developing the process & requirements
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Different ways to get started

Conceptual

Starting the model Developing the 
model

Gather the terms used by 
businesspeople, 
isolate "things" (potential entities,)  
assemble initial concept model

Bottom-up

Study reports, screens, forms, 
policies, laws, regulations, training 
material, industry standards, and 
other current artifacts or sources

“Sideways-in”

Contextual

Top-down

Identify the main “topics” within 
scope, and what needs to be 
known about them.

Logical

Top-down
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Building your initial Concept Model, step-by-step

1. Collect terms
• 1:1 interviews
• survey (e.g., email)
• group brainstorm
• analyse documents

2. Isolate "things"
Ask Is this… 
• a thing?
• a fact about a thing?
• or "other stuff?" 

3. Identify synonyms 
• select a term to use
• as general as possible
• just for this initiative,

not the entire enterprise

4. Define each thing
• "good enough for now"
• first, identify "anomalies, 

sources of confusion, and 
valid differences of opinion"

• select which to include

Identify and define "Things"

5. Organise things 
• independent things 

across the top
• then laid out top-down by 

dependency

6. Draw relationships 
• show dependency
• parent-child drawn 

bottom-to-top
• otherwise, side-to-side 

7. Name relationships
• in both directions 
• active verb-based!
• not mushy – has
• not meaningless – related to

8.  Add cardinality
• use words first
• 1:1 is probably wrong
• 1:M (one to many) 
• M:M (many to many)

Develop initial Concept Model

9. State assertions
• forcefully, for each 

relationship
• challenge the assertions!
• restate the assertion & 

why it changed, if it did

10. Redraw the model 
• shows revised assertions
• e.g., 1:M becoming M:M
• e.g., dependent things 

becoming independent

11. Collect attributes
• a few for each thing
• not all attributes
• don't worry about 

normalisation

12. Move to identifying: 
1. events / services 
2. use cases / 

user stories

Refine Concept Model
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Starting a Concept Model bottom-up – 1 
1) Interview business representatives about their area. 
First, in preparation for the interviews, I send out the following note:
<<
The interviews will not follow a scripted list of questions. Instead, they’ll be more open-
ended, and driven in part by what you think I need to know. The interviews will cover 
three main topics: 
1. The work: What does your organisation do, what is your role, and

what 5 – 10 activities are central to your role?  What information do you rely on?
2. The issues & objectives: What issues are you currently facing, and/or what issues 

will this undertaking raise? Are there any specific goals you’re striving for? How will 
you and your group be impacted by this undertaking?

3. The environment: Are there cultural or historical factors that will impact the success 
of this undertaking?

>>

2) Later, scan your notes for the terms that arose in the interview, 
and write each term on a large Post-it
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Starting a Concept Model bottom-up – 2

3) In a facilitated session, participants sort terms into categories:
• Things (entities, but don’t use the term… yet)
• Facts about things (add new “thing” if it's not there already)
• “Other stuff” includes artifacts (forms, spreadsheets, reports, …) systems, 

mechanisms, job titles, organisational structures, work (processes, activities, 
steps…,) and anything else that isn't a basic thing or fact about a thing

As needed, introduce criteria to be a“thing” (an entity)
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Always start with terminology (the “things”)

Identify synonyms and select one term.
How do these relate to one another?
What do you need to know about each?

From one-on-one interviews with 8-10 key stakeholders we gathered ~200 terms related to 
CSMP (Client Safety Management Program) – "anything that went by a name." 
Here are 24 that met the criteria to be a "thing"– the candidate Entities.
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Review of a Miro example – Terminology Analysis
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Concept Model Version 1 – not perfect, but a good start
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Just boxes and lines, but raises important questions

What do we issue
the Authorisation to?
- the Client?
- the Facility?
- some set of Units?What do we Inspect?

- the Facility?
- the Unit

Are Units permanently
part of one Facility?
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Concept Model Version 1 – state Assertions and challenge them
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Concept Model Version 1 – revised Assertions from challenges
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Concept Model Version 2 – revised from challenging Assertions



Concept Modelling 
for BAs – 
Making Data 
Modelling a Vital 
Technique

21

"What do you need to know about the things in the Concept Model?" 

Sketching this out was fast, and raised many 
questions that had not occurred to the client.

Model took 
~90 minutes

It's not perfect, but the businesspeople 
found it incredibly useful.

This was done initially without any 
data modelling terminology or symbols!
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Identify Services (Events) then Use Cases / User Stories

A Concept Model is a great 

starting point for discovering your 

Services and Use Cases / User Stories

Concept
Model

Service 
Specification

(Events)

Use Case

Supports Service-Oriented Business Analysis

Entity 
or simply a "thing"
- a core Noun

Service (or Event)
- add a Verb 
to the Noun 

Use Case or 
User Story
- add Who and 
How

Finally, we identified the necessary Services (verb-noun pairs) and Use Cases / User Stories that 
would access the Services. We developed high-level ("upper conceptual") descriptions to provide 
the vendor with core requirements and avoid a bulleted list requirements document.
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Note – "User Story" and "Use Case" are not so different
Different format and detail, but the same basic concept. 
Initially, at the Scope level, they're much the same:

User Story (who – what – why):
"As a Client, I need the ability to Register Unit(s,) 
so I can maintain compliance with my CSMP Authorisation"

Use Case: (who – what – how):
"Client Register Unit via Portal"

When we add detail at the Concept level, they become identical:
• User Story / Use Case abstract
• Main success sequence – dialogue in "when-then" format
• Alternate sequences – variations, exceptions, errors
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Develop high-level services then high-level use cases
Service: Register Unit
• Check for presence of properly formatted UR Number
• Determine if Unit UR Number is previously known
• If known, has it (a) moved (b) changed ownership (c) …?

Use Case: CSR Registers Unit via S-MAN
• CSR will select “spreadsheet” of all Units covered by CSMP app
• S-MAN will highlight all that can proceed immediately
• For each category of Units requiring intervention…
 

Note: 
Services and Use Cases at the “upper conceptual” level to 
provide vendor with key elements of requirements and 
avoid the usual bulleted list requirements document.
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Clarify scope of the new process and identify participants

Cases:
• New
• Grandfathered
• Ownership 

Change

Grant Client Safety Management Program

Trigger:
Client submits 
request to 
enter into 
a CSMP

Client Result:
Approval granted for 
a self-managed 
safety program.

Agency Result:
Revenue collected. 
New participant in 
CSMP; confirmation 
that regulations are 
satisfied

Accept
CSM
Application

Audit
CSM 
Program

Verify
CSM
Equipment

Determine & 
Collect
Equipment
Fees

Issue
CSM
Authorisation

Determine & 
Collect
Consultation
Fees

Main Activities (or Milestones, Phases, or Subprocesses)

Applicant FinanceCustomer 
Service

Safety 
Operations

Records 
Management

Process Summary Chart – simplified “what,” plus “who”

Grant Client Safety Management Program

Accept
CSM
Application

Audit
CSM
Program

Verify
CSM
Equipment

Determine & 
Collect
Equipment
Fees

Issue
CSM
Authorization

Determine & 
Collect
Consultation
Fees

Main Activities (or Milestones, Phases, or Subprocesses)

Process Scope Model – pure “what”… 
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The initial, business-friendly workflow model

A “Handoff Level” 
workflow model
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Then detail showing where use cases & services fit

1) This Actor (or Role)… 2) …completes this Activity…

3) …by interacting with 

4) … this Service offered by a System

A “Service Level” 
workflow model

That's a Use Case!
- an actor
- interacting with a system
- to obtain a service
- to help them complete a 
task or obtain information
is what we mean by a 
Use Case
(which may begin as a 
User Story)
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Mission accomplished! Conclusions:
§ "Plan A" rejected – agreement that Unit data must get into S-MAN
§ “Plan B” (change the app) looks good, but the vendor estimates are HIGH
§ “Plan B Minus” (existing functionality plus CSR work) is worth the cost

1. If requirements, issues, assumptions, etc. are in lists, people will argue 
endlessly; if they are in an integrated and understandable set of models, 
it’s much harder to dismiss the reality of the situation

2. Process Models, Use Cases, Service Specs, & Concept Models: essential!
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Best Practice – a business-friendly, model-based framework for Business Analysis

When advisor enters five 
characters of Last Name

Then System lists matching Students

Register Student in Class

Verify Student Status
Verify Student pre-reqs
Confirm Class availability
Create Registration

Input Message:
Student Number
Course ID
Class ID

Output Message:
Results

registers
in

offering of assigned
to

Student
Number
Name
GPA

Dates
Times
Locations

Instructor
ID
Name
Rating Code

Course
Department
Number

Class

Registrar's
Office

Department 
Advisor

Generate 
Student 
Summary 
Report

Attach Reg 
Form and 
forward

Check Reg 
Request for 
data 
changes

Register 
Student  in 
Class

When advisor selects list item
Then System displays expanded Student 
view with needed Classes

When advisor etc.

ü Project Charter – documents the 
rationale, objectives, scope, and 
success measures for the  project

ü Process Model - shows “what” in a 
Scope Model, then “who & how” in a 
Workflow Model – the steps done by 
the actors in the process

ü Use Case – models how an actor 
interacts with a system to obtain 
(trigger) a service, typically to 
complete a step in a process

ü Service Specification - describes 
a service – a package of rules and 
logic – that is triggered to complete or 
respond to a business event 

ü Concept Model - depicts 
the things and the facts about things 
the organisation needs to record; 
the things (the entities) are what 
processes and solutions act on.

The university is initiating the “Strategic Enrollment” 
program to raise Student graduation rates in part by 
ensuring Classes are available for Student 
registration when needed.

Business 
Process

Presentation
Layer
(user interface) 

Application 
Layer
(rules & logic)

Data
Layer
(data & storage)

Framework Layer Technique sample What it covers

Business Goals 
& Objectives

Business Process:
gives great context 
for Business Analysis

Use Cases and 
Services: 
where we capture 
Functional 
Requirements

Concept Model / 
Data Model:
a great platform 
for Business Analysis

This is not a sequence!

Th
e 

C
la

rit
eq

 F
ra

m
ew

or
k 

fo
r B

us
in

es
s 

A
na

ly
si

s
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Business 
Process

Presentation
Layer
(user interface) 

Application 
Layer
(rules & logic)

Data
Layer
(data & storage)

Business Goals 
& Objectives

Register Student in Class

Verify Student Status
Verify Student pre-reqs
Confirm Class availability
Create Registration

Input Message:
Student Number
Course ID
Class ID

Output Message:
Results

registers
in

offering of assigned
to

Student
Number
Name
GPA

Dates
Times
Locations

Instructor
ID
Name
Rating Code

Course
Department
Number

Class

Registrar's
Office

Department 
Advisor

Generate 
Student 
Summary 
Report

Attach Reg 
Request and 
forward

Check Reg 
Request for 
data 
changes

Register 
Student  in 
Class

When advisor enters five 
characters of Last Name

Then System lists matching Students

When advisor selects list item
Then System displays expanded Student 
view with needed Classes

When advisor etc.

Everything relies on the Concept Model / Data Model

Use Case
actor + service + platform:
Advisor Register Student 
in Class via SRS

Service
verb + noun ( + noun):
Register 
Student in Class

Entity
noun:
Class

All use the language and constraints of 
the Concept Model (the “thing model”) – 
the ultimate “what” 

The university is initiating the “Strategic Enrollment” 
program to raise Student graduation rates in part by 
ensuring Classes are available for Student 
registration when needed.

Verb-Noun pairs:
- The Services (event-
handlers) that are at 
the heart of a Service 
Oriented Architecture.
- Also "building blocks" 
of Business Processes

The core Nouns or 
Things in your 
enterprise. Also 
known as
Business Objects.Bonus – great starting point to discover your 

Events/Services and Use Cases/User Stories

Use Cases/User Stories:
- Who (Actors) needs 
access to the Services, 
and how (Platform)?

2

3

4

1
My usual
sequence
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Progressive detail for all techniques
Clariteq framework for analysis and architecture

Business
Process

Presentation
Services

Business
Services

Scope DetailConcept
Process Landscape 
showing target and 
related processes,  
Process Scope Model,  
initial assessment and 
goals.

List of the main Use 
Cases in the form: Actor 
+ Service + (optionally) 
Technology / Platform
(named only.) 

List of main 
Business Services
(named only.) 

Contextual Model 
(optional) and a glossary 
defining the main entities 
and other important 
terms.

As-is (and later, to-be) 
Workflow Models for the 
process’ main variations 
(cases) to the Handoff 
level.

Initial Use Case 
description (goal, 
stakeholder interests, use 
case abstract) for each 
Use Case. May include 
initial dialogs.

Initial Service 
description  - result, 
main actions, cross-
referenced to Concept 
Model

As-is Workflow Models to 
the appropriate detail, and 
to the Service level for to-
be. Optionally,  document 
procedures for manual to-
be steps.

Use Case dialogs in 
“when-then” format, 
annotated, and including 
alternate sequences. 
Optionally, Use Case 
Scenarios.

Each service fully 
documented, including 
input/output messages, 
validation, business rules, 
and data updates to the 
attribute level.

Fully normalised Logical 
Data Model with all 
attributes fully defined 
and documented.

Process 
Modelling

Use Cases

Service 
Specification

Concept 
Modelling

G
oa

ls
Ap

pl
ic

at
io

n

Business 
Objectives

Data
Management
Services

Business
Objectives

Pr
oc

es
s

D
at

a

SpecifyPlan

Project Charter: primarily “Scope” level - may evolve

Concept Model 
(Business Object Model, 
Conceptual Data Model) 
with main entities, 
relationships, attributes, 
and rules. 

The "Agile Zone"Understand
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An analogy for Conceptual and Logical models

Easy to understand, and provides 
enough detail for the homeowner to 
decide if the layout will work for them.

A Concept Model is like a 
sketch of a floor plan

A Logical Data Model is 
like construction blueprints

A Concept Model is like a 
sketch of a floor plan

Requires specialised skills to interpret 
and provides enough detail (along with 
other design views and callouts) for the 
builder to construct the building.
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What is a Concept Model / Business Object Model / Domain Model…?

• A description of a business in terms of 
• things it needs to maintain records of – Entities
• facts about those things – Relationships & Attributes
• policies & rules governing those things and facts

• Models a view of the real world, not a technical design
(therefore, stable and flexible)

• Can be comprehended by mere mortals
(at least initially)

• Graham Witt – “A narrative supported by a graphic”

One

Many 
(or “Multiple” or “One or more”)

Entity (thing)
a distinct thing of interest
about which the business 
must maintain information

Relationship (fact)
A named association between 
two Entities

Attribute (fact)
A property of an entity

that can be expressed as a piece of data

Graphic component

Narrative component

Student definition:
A Student is any person who has been admitted to the 
University, has accepted, and has registered in a 
course within a designated time.  Faculty and staff 
members may also be Students.

Plus “Assertions” (policies & rules)
- Each Course is offered through one or more Classes
Each Class is an offering of a single, specific Course

- Each Instructor teaches one or more Classes
- Each Class is taught by one Instructor 
(which may or may not be true…)

Many rules can't be shown on the diagram…
- A Student can not register in two Classes of the 
same Course in the same Academic Term

“Things” first,
data later!

Student

Course

Instructor

Room
Class

taught
by

teaches

registers in

is registered by

offering of

offered via

located in

location ofDays
Times

Number
Name
Address
Major
GPA

Number
Building
Seating Capacity

Equipment

Number
Name

Department
Number
Credit Hours
Description
Pre-requisites
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A better looking version of the model on the previous slide
Dr

aw
n 

to
p-

do
w

n 
by

 d
ep

en
de

nc
y

Independent entities across the top

We focus on:
§ Simplicity and minimising graphic "widgets" - 

initially just "boxes & lines"
§ Placement and direction
§ Progression through predictable steps

resolves
to
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There are lots of dubious models out there!

Models should:
§ Mask unnecessary detail
§ Highlight what matters
§ Use visual cues consistently
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The basics: ERA – Entities
An entity is a distinct thing the business needs to know about - 
a person, place, thing, event, concept, or organisation, and…
• is named with a singular noun that implies a single instance 

• not a plural or collective noun, list, set, collection, report, etc.
• we can discuss “one of them,” e.g. "Weather" is not a good name

• has multiple occurrences (or instances)
• we need to and can keep track of (differentiate) each occurrence 
• has facts that must be recorded, e.g.

• Student attributes: Number, Name, Birth Date, Major, GPA, …
• Student relationships: “majors in” Subject, “enrolls in” Section

• is acted on by processes, so they make sense in a “verb-noun” pair
• refers to the essence, not the implementation – 

the most common error is to identify artifacts 
(forms, reports, spreadsheets, …) as entities!

Named - a business-oriented noun / noun phrase
Defined -  “What is one of these things?” or 
 “What do you mean by ________?”

Employee

“person”

Site

“place”

Part

“thing”

Marriage

“event”
Regulation

“concept”

Department

“organisation”

Staff

Inventory

Laws

Locations

Weddings

Corporate
Structure

Independent
- can stand alone
- no relationships “on top”
(no parents)

Dependent
- must have one or more parents – 
one or more relationships “on top” 
to parent(s)

Two basic types

These are the ones our business 
partners often struggle with.
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The basics – ERA – Relationships
An association between Entities that the business must keep track of 

Named in both directions
• verb-based phrase
• the line tells us they are related, 

the name tells us how

Different types of relationships
1. parent-child or characterising – “bottom to top” relationship 

from an entity to a dependent entity (1:M)
2. associating – “side to side” relationship

between entities that are not dependent on one another (usually M:M)
3. classifying – “side to side” relationship 

from reference data to the classified entity 
(seldom shown in the Concept Model)

Dependency is shown top down – No Dead Crows

Relationships have rules
• cardinality – 1:1 (almost certainly wrong,) 1:M, M:M
• optionality – relationship may be present or must be present

(not shown until later, in the logical model)

1
2

3

❌ ✔
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Relationships – state as assertions
1. You must state the relationship name as an assertion,  

in both directions (for clarity and confirmation)
2. Be clear on whether cardinality is “one” or “one or more” 

(don't worry about “may” and “must” at first)
3. Emphatically begin the assertion with the word “Each”
4. Try it on this model… Each Instructor teaches one or more Classes

(Sounds good…)
 

Each Class is taught by one Instructor…

Student

Course

Instructor

Room
Class

offering of taught
by

located in
is enrolled by

enrolls in

teaches

offered via

location of

Number
Name
Address
Major
GPA

Department
Number
Credit Hours
Description
Pre-requisites

Number
Name

Number
Building
Seating Capacity
Equipment

Days
Times
Rooms

1. Student-Class

2. Course-Class

3. Instructor-Class

4. Room-Class

Which ones might be incorrect?

Note – 
A Class is a scheduled offering of a Course during an Academic Time Period, e.g. 
a Semester or an Academic Year.
During an Academic Time Period there may be one or more Classes for a Course.
Each Class is held on specific Days (e.g. Monday & Wednesday,) at specific 
Times (e.g. 10:30-11:30,) in specific Rooms (e.g. AQ3100 & CC7232.)



Concept Modelling 
for BAs – 
Making Data 
Modelling a Vital 
Technique

39

Discussion – state as assertions, identify incorrect ones

1. Student-Class
Each Student registers in one or more Classes
Each Class is registered by one or more Students

2. Course-Class
Each Course is offered via one or more Classes
Each Class is an offering of one Course

3. Instructor-Class
Each Instructor teaches one or more Classes
Each Class is taught by one Instructor

4. Room-Class
Each Room is the location of one or more Classes
Each Class is located in one Room

Student

Course

Instructor

Room
Class

is an offering of is taught
by

is located in

is registered by

registers in

teaches

is offered via

is the
location of

Number
Name
Address
Major
GPA

Department
Number
Credit Hours
Description
Pre-requisites

Number
Name

Number
Building
Seating Capacity
Equipment

Days
Times

Math 100

Math 100, Class 3, 
Spring Semester 2022

Each Class is taught by One or More  
Instructors. On what basis?
• team teaching
• backup
• replacement
• specialist
• guest lecturer
• lab assistant
• teaching assistant
• … 
We are discovering reference data to 
describe an Instructor's Role. 

All of this has an impact on the 
Business Process! It's easier to resolve 
these rules before working on the 
Process.

❌ One or More Instructors

❌

In some universities, Students in 
the same Class could be earning 
credit for different Courses – it 
could be a M:M relationship.

One or More Rooms

? – depends on Policy

P
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A fact about an entity recorded as a piece of data.
If facts are needed about a relationship, 
we will later (in the Logical Data Model) create an entity 
that represents the relationship and records its facts

Like Entities, attributes are named and defined

Not every possible fact – just the ones we need

Have properties that we address during the transition from 
Concept Model to Logical Data Model
1. base or fundamental attribute
2. single-valued vs. multivalued – 

one attribute can have multiple values, 
at a time or over time

3. fundamental vs. redundant – 
the same value is recorded multiple times 
in different entities

4. “user-entered” vs. constrained – 
attribute can only come from a limited set, 
as in a drop-down list

Traditionally alphanumeric data; now includes richer types  e.g., 
retinal scan image or voice audio clip

The basics: ERA – Attributes

2

3
4

2

Contact Points

Eventually, in the logical model, an entity will contain 
only base / fundamental / essential attributes:
• an essential fact about that thing (entity)
• not multi-valued
• not redundant 

(a redundant attribute is an attribute that is really an 
essential fact about a different entity, so its value is 
recorded multiple times, redundantly)

• and not derived or calculated from other attributes; 
otherwise, clearly flagged "derived"

1

E.g., Mobile Number,
Office Telephone Number.  
Facebook ID, 
LinkedIn ID, …
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1 Contextual
(Scope – 

Planner’s View)
2 Conceptual 

(Overview – 
Owner’s View)

3 Logical
(Detail – 

Designer’s View)

The details – Contextual, Conceptual, & Logical models

• The scope in terms of topics or 
subjects that are in or out, 
plus core terms and definitions 

• May be a simple 
block diagram of topics/subjects, 
or primarily textual (a list)

• Optional – not necessary on 
smaller projects

Agree on basic concepts and rules Full detail for physical design
• Ensures everyone is using the 

same vocabulary and concepts 
before diving into detail

• Overview: main entities, 
attributes, relationships, rules 

• Lots of M:M relationships
• Relationships show cardinality 
• No keys
• Few or no reference entities 
• Unnormalised – most M:M 

relationships unresolved, many 
attributes will be multi-valued, 
redundant, and non-atomic

• Verified directly by clients plus 
other techniques: Use Cases…

• A “one-pager”
• 20% of the modelling effort

• Provides all detail for initial physical 
database design and requirements 
specification

• Detailed: ~ 5 times as many entities 
as the conceptual model

• M:M relationships resolved
• Relationship optionality added
• Primary, foreign, alternate keys
• Lots of reference entities
• Fully normalised – no multi-valued, 

redundant, or non-atomic attributes. 
All attributes  defined and 
“propertised”

• Verified by other means:  sample 
data, report mockups, scenarios, …

• May be partitioned
• 80% of the modelling effort

My most plagiarised 

slide ever!

Agree on context or “big picture”
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For reference – the Information Engineering symbol set
• This symbol set was refined and developed by Clive Finkelstein.
• Known in some tools as the "Martin IE" symbol set.
• Strengths are:

• symbols are not "overloaded" – they explicitly convey only one idea.
• can show as much or as little as needed in terms of rules.
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For reference – from Concept Model to initial Logical

• Multi-valued - the attribute can have multiple different values for one instance 
of the entity, either “at a time” or “over time” 
E.g., “Employee Name” if aliases or previous names are tracked
• move it down to the “many” end of a 1:M relationship into a characteristic entity 
• if it's a fact about a M:M relationship between entities, move it down to the “many” 

end of a 1:M relationship into an associative entity
• this puts the data structure into 1st Normal Form – 1NF

• Redundant - the same attribute value is recorded multiple times, in different 
entity instances, possibly inconsistently 
E.g., “Company Name” in a “Department” entity
• move it up to the “one” end of a M:1 relationship 

to one of the parent (or higher) entities (2nd Normal Form – 2NF) 
• You might have to create a new parent entity where none existed before

• Constrained - a descriptive attribute needs to be restricted to a set of standard 
(or “allowable”) values to improve integrity and reporting 
E.g., “Employee Type”
• move it out to the “one” end of a M:1 relationship 

to a reference or other related entity (3rd Normal Form - 3NF)

The progression from conceptual to logical is largely based on 
idenIfying and dealing with three aJribute characterisIcs
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For example, Concept to Logical

In this example we:
• move multi-valued Class attributes 

into their own entity – Class Lecture
• resolve the M:M relationship 

between Student and Class
• resolve the recursive Course to 

Course M:M relationship
• move redundant Department 

attributes in Course up into a 
new Department entity

• move Registration Status into a 
reference entity

Conceptual Beginning the
Logical model

Code

}
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People pick up data modelling without training if you…
• treat it as a natural way to describe a business, 

not a new technique being imposed on them
• draw the same kinds of things the same way every time 
E.g., when drawing an associative entity…

Diagramming – consistency is a virtue

P
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Graphic guidelines – the “no dead crows” principle

Kernels across the upper part of 
the diagram or subject area

Characteristics below; 
“characterising” relationship 
connects at top edge

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

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

! Key point
Entity type is obvious from:
§ Placement
§ Relationship connections

Various layouts can work:
• top-down best for mere mortals
• left to right temporal
• bottom-up organic
• right to left swimming upstream

Layouts to avoid:
• middle-out cosmic
• no crossed obsessive

lines compulsive
• random Mensa-only
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Note! What works for Dimensional Models doesn't for E-R Models

A common error – 
"the most important 
entity should go in the 
centre of the diagram."

An excellent model 
structurally, but very 
difficult to follow – 
no sense of direction.

Concept Models / E-R 
Models should be 
drawn top-down by 
dependency.

"Fact" in the middle - 
fine for Dimensional, 
terrible for E-R 
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Identifying Entities – three common errors
1. Treating an “artifact” (a spreadsheet, report, web page, form, etc.) as an Entity – 

an Entity is a fundamental, singular thing with no reference to implementation – 
Artifacts reflect implementation (form, DB, spreadsheet, list, …)
and contain attributes from 
- multiple different Entities or 
- multiple instances of the same Entity
e.g., “Admission Request Form” or “Orders Summary Spreadsheet”
or “Daily Call Log” or “Materials List Fax” or “Class Roster” or “Course List” or…

2. Identifying an Entity that exists in the real world, 
but whose instances can't be uniquely identified
e.g., “Transit System Passenger” or "Event Attendee"

3. The “types vs. instances” problem – failing to clarify if the Entity deals with 
types of things (or categories or kinds or classes of things)
vs. specific instances of things
e.g., “Test” – is this a type of Test, or a specific instance of a Test?
more examples coming…
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Types vs. Instances – a common error

Specifications for a 
type of vehicle – 
a 2011 
Volkswagen GTI

Alec's 2011 Volkswagen GTI
A "type" entity – Vehicle Make/Model An "instance" entity – Vehicle
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Types vs. Instances – “What do you mean by a Bus?”

A category of Bus – a "meta-Type?"
(transit, articulated, intercity, minibus, …)
A Make and Model of Bus – a Type?
An individual Vehicle? – an Instance?
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“What do you mean by a Bus?”

A Bus Route?
A Bus Route Scheduled Departure
An instance of a Bus Route Scheduled Departure?
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Never be afraid to ask “What do you mean by…?”
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Discussion – good Entity or not?
Which of the following might not be valid entities? 
And if not, why not?

Transcript Student Building Student 
Directory

Faculty
Member

Instructor
History

Department Course Organisation 
Chart

Prerequisite 
List

Payment Student 
Body

Class 
Roster Scholarship Faculty Assistant

Dean
Admission
Date

Phillips
Building

Registration Section Course
Catalogue Physics Class Professor

Admission
Request
Form

TimeAnd a bonus…
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Discussion – good Entity or not?
Which of the following might not be valid entities? 
And if not, why not?

Transcript Student Building Student 
Directory

Faculty
Member

Instructor
History

Department Course Organisation 
Chart

Prerequisite 
List

Payment Student 
Body

Class 
Roster Scholarship Faculty Assistant

Dean
Admission
Date

Phillips
Building

Registration Section Course
Catalogue Physics Class Professor

Admission
Request
Form

✔ ✔ ✔

✔ ✔ ✔

✔ ✔

✔ ✔ ✔

❌

a report

❌

a report

❌

a list, "history" is not singular, 
and a history of what?

❌

a visual report

❌

a list

❌

not singular

❌

a report

❌

a Job Title

❌

an aTribute

❌

an instance

❌

an instance

❌

a report

❌
a form (arRfact)

❌

a Job Title

Time not a disRnct thing ("what is a 6me?")
but can you think of any Rme-related enRRes? 

❌
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Definitions must focus on what a single instance is:
• Not “how they're used” or “how they're created” or “why we care” or 
“how the process works” or “interesting problems and tidbits” etc.

• They simply answer the question “What is one of these things?”

The most useful questions:
“Can anyone think of examples that might surprise someone else – 
that is, anomalies or potential sources of confusion?” E.g., to define Customer…
• “In our area, other divisions are treated as customers” 
• “We record recipients of charitable donations as customers.”

“Could we list some examples?” e.g., 
Rita Smith, Acme Auto, Ministry of Finance, homeowners… (aha!)

“Does this deal with “kinds of things” or “specific things?”
• “kind” - Customer Category vs. “specific” – an individual Customer
• if it's a specific thing, still ask if there are recognised types

(e.g., Personal, Corporate, Government; Lead, Prospect, Active)

Entity definition basics

Key Point

“What is one of 
these things?”
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EnRty definiRon format:
1. A descripRon of which real-world things will be included in scope. 

This might be developed from a list of standard “thing types” – person, 
organisaRon, request, transfer, item, locaRon, acRvity, etc. 
Be sure to idenRfy any specific inclusions (“This includes…” or “This is...”)

2. Illustrate with examples:
• 5 – 10 sample instances
• diagrams or scenarios
• illustraRons such as reports or forms

3. InteresRng points – anomalies, synonyms, common points of confusion, etc.
May include specific exclusions (“This excludes…” or “This is not...”)

Customer
1. A Customer is a person or 
organisaRon that is a past, present, 
or potenRal user of our products or 
services.  
2. Current examples include 
Solectron (contract manufacturer,) 
Cisco Systems (OEM,) Arrow 
Electronics (distributor,) Best Buy 
(retailer,) M&P PCs (assembler,) and 
individual consumers.
3. Excludes the company itself when 
we use our own products or services 
but includes cases where the 
Customer doesn't have to pay (e.g., 
a charity.)

Entity definition – bad example then a good format

Customer
We have a variety of Customers that 
operate in mulRple geographies, and 
these must be tracked in order to 
consolidate purchasing staRsRcs and 
enable our raRng process to idenRfy 
our best Customers.
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Discussion – starting an Entity definition

“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

Project

Task

Account
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Discussion – starting an Entity definition

“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? 
Only IS Department? 
Include management, 
or only individual contributors? 
SIll in recruitment (an applicant)? 
Onboarded? on probaIon? acIve? reIrees? 
Include contractors, student interns, vendor staff, etc.?
Volunteers? 
A type of worker (DBA or tester) or a specific person? 
A roboIc, automated, or AI agent? 

Employee

Project

Task

Account
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Starting an Entity definition

“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? 
Only IS Department? 
Include management, 
or only individual contributors? 
SIll in recruitment (an applicant)? 
Onboarded? on probaIon? acIve? reIrees? 
Include contractors, student interns, vendor staff, etc.? 
Volunteers? 
A type of worker (DBA or tester) or a specific person? 
A roboIc, automated, or AI agent? 

Employee

Project

Task

Account

–  Both
 –  No

– Yes, everyone
 – No
 – Yes, all
 – Yes, all
 – Yes
– No, only a specific person
– No, only a real person
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Defining the Entity "Employee" – "Worker"
Definition format:
1. A description of which real-world things are 

within in scope, and any specific inclusions 
(“This includes…” or “This is...”)

2. Illustrate with examples – 5 to 10 sample 
instances or types

3. Interesting points – anomalies, synonyms, 
common points of confusion, etc.
May include specific exclusions 
(“This excludes…” or “This is not...”)

Worker (renamed from Employee):
A Worker is a person, whether or not directly employed by 
the company, but with some sort of employment contract or 
arrangement, who has been or may be assigned to a Project.

Worker includes:
• 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

Key points:
• "Worker" was chosen as the entity name because 

it is more generalised than "Employee."
• 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 AI Agents (this might change)
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Another example – starting an entity definition for Task
“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 “Task" means?

•  
•  
•  
•  
•  

Worker

Project

Task

Account
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Another example – starting an entity definition for Task
“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 “Task" means?

Key points that typically arise:
• A type of Task or a specific Task?
• Part of a specific Project or 

used across mulFple Projects?
• Produces a specific deliverable or state? 
• Time-bounded or ongoing?
• Performed by one Worker or 

one or more Workers?
• …

Worker

Project

Task

Account

A Task is a specific, time-bounded, 
unit of work, within a single Project, 
intended to be performed by one or 
more Workers, that produces an 
intended deliverable or achieves a 
specific state.
Examples:
• Code Place Order service
• Test Place Order service
Excludes:
• types of Tasks
• ongoing (non time-bounded) 

activities such as management or 
administration
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Now we have definitions – it's "safe" to draw the ER model

Worker Project

Task

Account
assigned
to

assigned
to

part
of

partitioned
into

charged
to

funds 
charges 

for

First arrange entities top-down by dependency.
Then add relationships with a verb-based phrase.
Then add cardinality (1:1, 1:M, M:M.)
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Don't forget the four Ds of Concept Modelling

Defini1on

• “What is one of these things?”
• List common and unusual instances
• “Are there any known anomalies?”
• “What are the potential differences 

of opinion?”

1 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?

2

Demonstra1on

• Assertions / narrative rules
• Sample data values or instances
• Scenarios or use cases
• Props (e.g., report layouts or 

common documents) 

4Detail

• Don't dive into detail – 
keep it in its place!

• GEFN!* HPDL!**

3

*Good enough for now! 
**Hard part, do later!
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Other courses for analysts by Alec Sharp
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Thank you – stay in touch!
Alec Sharp
Clariteq Systems Consulting Ltd.
West Vancouver, BC, Canada
• asharp@clariteq.com
• ig: @alecsharp01
• www.clariteq.com
• http://amzn.to/dHun1o 

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

http://amzn.to/dHun1o
http://amzn.to/dHun1o

