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.. Presenter background...

Alec Sharp, Clariteq Systems Consulting — asharp@clariteq.com
* 40+ years experience as an independent consultant:

\*)

» Business Process Change — discover, model,

Process [ Business Process Modelling ]

analyse, and design/redesign processes

» Application Requirements Specification

Use Case Modelling ]

« Data Modelling and Management | My roots! Application . —
[ Service Specification ]
+
- Facilitation & Organisational Change Data[ Concept Modelling ]

* Project Recovery
« Consulting, teaching, speaking globally

+ Awarded DAMA’s global Professional Achievement Award for
contributions to "human-friendly" data modelling Check out the nice reviews

on Amazon - http://amzn.to/dHun1o

« Author of “Workflow Modeling”

- best-selling book on process modelling & improvement
- second edition — a complete re-write

-



http://amzn.to/dHun1o

* | Topics

Concept Modelling — what is it, where did it go wrong, what's new?

Case study — using a Concept Model to discover Use Cases,
User Stories, Business Services, and other requirements

"Essential" models — critical for Business Analysis

Concept Modelling within a Business Analysis framework

Critical distinctions among Contextual, Conceptual, and Logical Models
Data model principles and components — “ERA”

The transition from Conceptual to Logical

Graphic guidelines and the importance of consistency

Developing definitions without angst or friction

Another case study (as time permits) of bottom-up modelling




"We don't need data modelling because..."

"We're going Client-Server!" (~1986)

Agile ("We'll refactor rehacktor as necessary!")
Packaged software / COTS

("The vendor has seen it all and has this figured out!")
Big Data ("It's schema-less!") and loT

Data Science/Analytics

("The algos will discover all the connections!")

Data Lake, Data Mesh, Data Lakehouse, ... ("Fill it and they will come!")
...and many other Silver Bullets that will Save The Day!

(Chat GPT, Gen Al, LLM, ... anyone?)

And then, starting ~ 5 years ago:

"Could you build a 'Data Modelling for Data Scientists' class?"
At a public workshop ...
"We aren't building a Data Lake, we're building a Data Swamp!" 4



Concept Modelling

weon  But why? Because "data people” can make "data” far too difficult

Modelling a Vital
Technique

1 — Confusion between [*1 = = 8oy
data modelling and
database design...

"Help —
everyone hates our
data model.”




Concept Modelling

v Data people” can make "data” far too difficult
2 — Terrible - ol =
diagramming... T ~ ol ol "Fact" in the middle -
A common error — =i = = | " B fine for Dimensional,
"the most important .. Sl | | ‘ terrible for E/R

entity should go in the
centre of the diagram.”

.....

Agreoment

An excellent model
structurally, but very
difficult to follow — 1 g -
no sense of direction. il

Concept Models / ER | B

Models should be ol Ll o

drawn top-down by } ook pon
dependency. T R
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Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

"Data people"” can make "data" far too difficult

3 — No clarity on different types of models for different purposes

Contextual
(Scope —
Planner’s View)

'(2)

Conceptual
(Overview —
Owner’s View)

\

3)

Logical
(Detail —
Designer’s View)

ANERN

Context model

Agreement on “big picture,”
context, and some vocabulary
A block diagram of “subject
areas,” higher level than
individual entities

Shows the scope or “footprint”
Optional —

not useful on smaller projects

v Concept Model v’ Logical Data Model
v' Agreements on basic v' Complete detail for
concepts, vocabulary, physical design
and rules
Some imPortant differences
v’ Main ("recognisable") ! v" All granular entities — many
entities only - a singular : too detailed to come up daily
noun used daily I
v" Main attributes only, 1 v" All attributes included,
many are non-atomic | all are atomic
v' M:M relationships : v" All M:M resolved
v Doesn't show keys I v" Shows primary & foreign keys
\ v" Not normalised ] v Fully normalised
\\QA “one-pager” P / v’ Five times as many entities

7



oncept Modelling
BAs —

The Lost Art of Conceptual Modeling
Alec Sharp, Acetta LLC

alec.sharp@acetta.com or a\<\(\9\
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Concept Modelling

wees AN, Of course, they usually don't understand each other

Technique

|
|
MEN ARL )=—2
DO T ——

Data is from Mars... OTHEIT}ATEJ ...Process is from Venus...
from Venus

JOHN GRAY



Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

that can be expressed as a piece of data

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”
Graphic component

Entity (thing)
/ a distinct thing of interest
Course about which the business
Attribute (fact) { Department must maintain information

I Number teaches
A property of an entity e e H instructor

Description
Pre-requisites

Number
Name

T offered via

: taught

Student offering of by Room
Number registers in Class Number
Name Days location of Building
Address is registered by | Times Seating Capacity
Major located in Equipment
GPA

Relationship (fact)

A named association between Many

two Entities

One

“Things” first,
data later!

Narrative component

Student definition:

A Student is any person who has been admitted to the
University, has accepted, and has enrolled 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

(or “Multiple” or “One or more”)

10



Concept Modelling
for BAs —

e A better looking version of the model on the previous slide

echnique

w

==
Q=

—
=3

Independent Entities at the top

Student Course Instructor Building
= —H
A\
Class ‘>4 A
J Room
—< s J
L~
Drawn top-down by dependency

v

11



Concept Modelling
f

«  Case study — Concept Model, Services, Use Cases, Business Processes

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

00000

* 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!

l:uuu

12



Concept Modelling
f

- 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

13
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- Always start with terminology (the ‘things”)
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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" — an entity in a Concept Model.

Device Client Unit Location  Company Site
an K aré
. — |r0 afl 1"
— —= like M uC‘dSp ork
Applicant P:/ZSSSS::E Operator Owner Boiler Licensee LUC|3\CV ‘rtu(]\
. B - ide

Slug Operation  Verification ~ Customer Plant Inspection httpS//bIt |y/AIeCSharp

|ldentify synonyms and select one term.
e How do these relate to one another?
Authorisation i Confirmation
Sl " What do you need to know about each?

- 14

Pig Facility



Concept Modelling
for BAs —

w0 Review from an example on Miro — Terminology Analysis

Technique

Terminology analysis (continued):
Let's arrange these terms into columns of synonyms. It's always a surprise for the business

Authorisation

to see how many terms are used to describe the same fundamental thing! Rebadndaini
| | | | | . Then, we
; Pressure : : i : ; I B iicense | Unit I developed
Device aesal I Plant I Licensee Company I Confirmation I | ,
[ [ [ [ . , aquick
: : ! ! l 1 definition
: » Client | -- I
Boiler Slug I Facility I Operator | Inspection | [::r“i’;:ﬂon I Facility : for each
; ; : : l I term. More
I |
I L oo I I : , onthat
Unit ‘ | Site | oL | | i
Pig I I e I Verification I Permission : Client 1 Iater-
|
| | | | I :
| I | | I I
| Location | AESREY | | | I
I | I I I Inspection I
| | | | I |
: : : : | !
I Operation I I I : i :
| | | | I ’
\ /

~———- 15



Concept Modelling
for BAs —

woe  CoOncept Model Version 1; not perfect, but a good start

Technique

1. We arranged the entities / business objects by dependency
2. Then we drew relationship lines Client
3. Then we added a relationship name in each direction

4. Only then did we state (in words) the cardinality (1:1, 1:M, M:M) Ioperales
and then update the diagram with hash marks ( -I— ) and crowsfeet ( l ) R
Facility
Igﬁranted Iis the location of
Definition -
A CSMP Authorisation is a permission (or isgramedml " ,ocamda(l

license) to operate a self-managed safety o
program (a Client Safety Management Authorsation Unit
Program) at a specific Facility, for a specified

time period, usually 1, 2, or 5 years.

is subjected to
The CSMP Authorisation is "all or nothing" - it
covers ALL the Units at a Facility. IE=pEciion

16



Con pthIIg
for BAs

==, Just boxes and lines, but raises important questions

Ma
Mo
Tecl q

What do we issue

Are Units permanently the Authorisation to?

part of one Facility?

What do we Inspect?

17



Concept Modelling
for BAs —

wesons — CoONncept Model Version 1; state Assertions and challenge them

Technique

Now, state the relationships emphatically as Assertions. Each Client operates one or more Facilities! Then, challenge them!
Again, don't worry yet about optionality - whether the relationship must be or may be be present.

We only care now about the maximum - each ObjectA is related to a maximum of one or one or more (or many) ObjectB.

Assertion:

Client
Each Client operates ___
operates
Assertion: PR
Each Facility is operated by ___
Facility Assertion:

: . Each Facility is the location of
Assertion: ac b isthedocatio =S
Each Facility is granted ___ FJNMFS the location of

Assertion:
Each Unit is located at ___
is granted to is located at
CSMP Uni
Assertion: Authorisation nit Assertion:

Each CSMP Authorisation is granted to ___ Each Unit is subjected to __

is subjected to
is performed on
Assertion:

Inspection Each Inspection is performed on ___

10



Concept Modelling
for BAs —

Technique

wwoe — Goncept Model Version 1; revised Assertions from challenges

Now, state the relationships emphatically as Assertions. Each Client operates one or more Facilities! Then, challenge them!
Again, don't worry yet about optionality - whether the relationship must be or may be be present.
We only care now about the maximum - each ObjectA is related to a maximum of one or one or more (or many) ObjectB.

Assertion:
Each Client operates
one or more Facilities

Assertion:
Each Facility is operated by
one Client

Assertion:
Each Facility is granted
one or more CSMP Authorisations

One CSMP Authorisation at a time,
but one or more over time

Assertion:
Each CSMP Authorisation is granted to
one Facility

Client

operates
Is operated by

Each Facility is operated by one or more Clients

at a time (Joint Ventures) and

over time (changes in Ownership or Lease.)

So, this becomes a M:M relationship, and we should
not show a Facility as being dependent on a single
Client, because a Facility is an independent thing.
But... we don't always get our way!

Facility Assertion:
— Each Facility is the location of  yEs byt one or more Facilities over time, because
S e [P locionot  ONE QT MOTE Units Units can move between Facilities. So, this
. becomes a M:M relationship, and we cannot show
Assertion: . . . s
Each Unit is | diat a Unit as being dependent on a single Facility,
B n.|' S0 because a Unit is an independent thing
Is granted to is located at one FaCIIIty
CSMP Unit _
Authorisation Assertion:

is subjected to
is performed on

Each Unit is subjected to
one or more Inspections

Assertion:

Inspection Each Inspection is performed on

one Unit

19



Concept Modelling
for BAs —

wmone — (CONCept Model Version 2; revised from challenging Assertions

Modelling a Vital
Technique

Now we will re-draw the initial Concept Model based on changes that came from
challenging the Assertions in Ver. 1.

isajVof

Client

T Ty
is a JV participant in

operates
is operated by

o he locat f
FaCl'lty Is the location o

Is granted
ts granted to

CSMP
Authorisation

_ J=unit
is located at

is subjected to

Is performed on

Inspection

Note:

You don't always get what you want or what you think is the
right thing in Concept Modelling. In this case the client (the
Regulator) said they always wanted a Facility to be operated
by ONE AND ONLY ONE Client.

If a Facility was operated by multiple Clients, they would
require the Clients to form a new Joint Venture Client. This
was to ensure that if there were legal difficulties, there was
only ONE Client to go after.

Or, as they put it, "one throat to choke."

Later in the project, they realised they needed a history of
the Clients that had operated a Facility, so the Client-Facility
relationship became Many-to-Many, and Facility was
modelled (correctly) as an independent Entity, as shown
here:

isa)vof

Client , __=oeed  Facility

operates

— <
is a JV participant in



Concept Modelling
for BAs —

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

Modelling a Vital
Technique

Client Unt Sketching this out was fast, and raised many
EI R i LD questions that had not occurred to the client...
Full Legal Name P Unit Manufacturer Serial Number
Goes By Name at URN (Universal Reference Number)
T ead Office Location Unit Type * Is there one CSMP per Client, per Facility, or
member of |Legal Entity Type Manufacturer Name ]
+ Manufacturer Model Number some Oth er ba SIS ’?
operatng Manufacturer Description
operated Manufacture Date H
ol i « Do Units frequently relocate, or even turn up
Facility Initial Registration Date at an Oth er CI |e N t?
Facility ID registered Facility Installation Dates
Client Name > Kacaftonof Facility Removal Dates

Facility Name

2 EY- « Whatis inspected —
Facdie/Type of the Facility or the Unit?

Contact Persons performed

on
- Name
- Contact Type v * Does the CSMP cover all or some Units at a
- Contact Points & Types | e.g., email, Inspector ID TN
1 mobile, Inspector Name FaCIllty !
granted Fceliook, = Inspection Date/Time
Imspection Type
grnicd ot ot ypes * ...and MANY more...
AN Inspection Test Results
CSMP Authorisation . )
Appicaiion Dale It's not perfect, but the businesspeople
Granted Date found it incredibly useful. Model took

Effective Date

Expiry Date ~90 manteS
CSMP Auth’n Status

This was done initially without any
data modelling terminology or symbols! 24




Concept Modelling
for BAs —
Making Data

Modelling a Vital
Technique

Finally, we'll identify the Services (verb - noun pairs) we need, and the Use Cases /
User Stories by which the Services will be accessed

What events

happen to a Unit -

what are the
needed services?
(Verb - Noun)

Identify Services (Events) then Use Cases / User Stories

Client ——
- csr~Who Who needs [ ") Use Case or
: - — access to each Use Cases | User Story
Portal  viaSMAN wa Service, - add Who and
and How? How
//"’Decommission +n-s-t-a-|-|- Service Service (or Event)
, | Seg|ster< Specification |_ gdd a Verb
.‘ /S "’U T Bperate | \ (__(Events)  Jto the Noun
» [ Reactivate/ n_|t ~—tead ‘ \
| | | (aBusiness | 4 ) Entity
\ \ o\ Object / / Idle ‘ Concept or simply a "thing"
\Repair  \ _Entity) / f L Model ) - acore Noun
Service Inspect <
/ S
. odel | | 9 you
3 - i A COI’ICept oint ]cor dISCO (U storle s)
: starting pa d Use Cas€®
services

Supports Service—Oriénted Business Analysis

22



Concept Modelling

Making Data
Modelling a Vital
Technique

BTW... "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, | need the ability to Register Unit(s,)
so | 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

23



oncept Modelling

- More BTW... why | separate Use Cases and Service Specs

“All models are wrong, 110 Siluer Bullet _
but some are useful.” ciden | Essential

Some especially useful models
= Business Process Scope Model *
= Service Specification

: : = Business Concept Model *
George E. P. Box (a.k.a. Conceptual Data Model)

1919-2013

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

* | build these on almost all "project recovery" jobs

24



. My chapter in the “BA Book of Mentors”

Business Analysi§ e promise of the book

= 25 experienced BAs from
B““k “‘ MB“ “ps around the world would each
roed from Seasoned BA Pratessionals write a chapter on “The Most
— — Important Lesson | Learned in
/ | 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 Barrelt and Sandee Vincenl

25
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Summary — what an analyst can do with a Concept Model?

First, clarify language — terms and definitions. (A platform)
Second, establish policies and rules.

And then, identify events and services, e.g.,

AUnitis...
- Registered (requiring the service “Register Unit”) eS
* Loaded (requiring the service “Load Unit”) i \Gapa%‘g\n
* lIdled (requiring the service “ldle Unit") ¢ 9532?5, "essggce Y0
* Reactivated (requiring...) ese 2 o ety o | et
* Repaire \n
anS T oW whe
« Inspected e o oY ays 95tS s\
w o\ 2 ’{\Y\QC
* Relocated 5 ome“?{\\?\glse\%
* Retired NN

We did the same for Client, Facility, CSM Program, ...

26
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- Develop high-level services then high-level use cases

Service: Register Unit

e Check for presence of properly formatted UR Number

e Determine if Unit UR Number is previously known

e If known, has it (a) moved (b) changed ownership (c) ...?

Use Case: CSR Registers Unit via S-MAN

e CSR will select “spreadsheet” of all Units covered by CSMP app
e S-MAN will highlight all that can proceed immediately

e 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.

27



Concept Modelling
for BAs —

wo  Clarify scope of the new process and identify participants

Technique

Client Result:
Trigger: Approval granted for
Client submits gasfg![f'mfone:'gerf
(rj]czgfst to Grant Client Safety Management Program N\ y program.
a CSMP Accept Audit Verify 33&: ‘I:rtiine & 3z:?;$ine & Issue :
O_’ ggmmation g?ongram (E:cSuIYilpment Eg:sipment (F:g:ssultation XEMOrisation
; PFPp ; Agency Result:
Main Activities (or Milestones, Phases, or Subprocesses) ) Revenue collected.
Cases: New participant in
111 J. -
- New Process Scope Model — pure “what”... ot o eamaton
* Legacied satisfied

*  Ownership
Change

Applicant | | Customer Records Safety Finance
Service Management | | Operations

Grant Client Safety Management Program

Determine & Determine &

Accept Audit Verify Issue
Collect Collect
CSM . CSM CSM Equipment Consultation CSM -
Application || Program Equipment Authorization
Fees Fees

Main Activities (or Milestones, Phases, or Subprocesses)

 JL_JL L

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

28



Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

The initial, business-friendly workflow model

Process: Grant CSM Program Authorization, Case: “grandfathered” safety program (page 1 only)
Complete and submit
Obtain and Submit CSM Revise/fix ESR spreadsheet
= prepare CSM application & CSM
g application app fee pymt. application
Conduct ot OK
{ CSM audit
|
5 oK \
S Submit CSM Confirm ) ** Revise/fix ] ol
3T application & prerequisites & csM Receive e
5% app fee pymt. CSM app. & application b notice
& completeness O S
o of —
w acation
8 Provide client-
§ specific ESR
£
é‘ Create Misc. Existing
-] process o" n”
2 Any CSR will be able to handle the fee d
s payment transaction. Subsequent CSM- A H a n Off Leve |
w specific steps will likely be handled by a
5 single CSR specializing in CSMs
- workflow model
2
o
2]
e
:
] To keep the diagram legible. we haven't Secure file:
g shawn this every time, but all movement of ?
‘g’ the spreadsheet between the Client and Hold ESR
) the Authority is via a secure fila and FTP_| spreadsheet

29



Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

Eventually, detail showing where use cases & services fit

Process: Grant CSM Program Authorization, Case: “grandfathered” safety program (2" to last page only)

Safety Officer (or
Manager)

3) ...by interacting with

Client

1) This Actor (or Role)...
/

Correct and
~—»{ resubmit ESR

spreadsheet

2) ...completes this Activity...
AN

Finance

All records must
be clean before
loading the data |\

\

Inchuding:
IT may be able to pr < ’
facilites 10 automate t) o Coupl of GOM Units by Typa
/| and subsequent three st * Details for Units with crrent \
/ - E Op. Parmit {for pro-ratihg) \
/ — \

{ Load new Units /

3 Raconclie No | (R ble” | | “Inspectand (1die CSM | 1| (feummarize ) =%
% spreadsheet Uniits Fejecied spreadsheet L o ovgrri_de known :.} ap_prqve‘ CsSM ,{ Unitsin |, invoicing
8 o | with S-MAN Units i —+ as necessary Units in S-MAN ! Units in S-MAN S-MAN | data —»
frosen e . / \ \ / \ Y. Japreadshest
l% L] Units N L IES ey, P ) Ao
. \  Spreadsheet v\
;‘ Se?arale goocf’ (Ma FTP) \ | New Units are These steps may not
5 Units and “Rej \| assigneda g ‘fl be necessary If It's OK
3 into separate P - Unit Number i to leave Units in
o | spreadsheets |7 ‘ » | &t this point : “initial” status {"limbo”)
, = v

§ F‘M;«'r ‘ [ Archive 1
3 Fetaned ‘good” s;.:m el ESR t 11 - 7
: |sproadsher | A “Service Level

p Y ~ = p— 7 - r - > x ~ PU—— S——
@ ( S-MAN: | ( . - S-MAN: ) [ S-MAN: ) S-MAN: )

[ secure file Spreadsheetis | kfl ' ' l d I

;‘Ez Query Unit ' s Hold spl:eadlshee(] ) archived om;e]‘ Load / Qutcome Update Unit WO r OW O e
w 1 Ve -
@ | of "good” Units | Aol _Upda‘e e (R ) ‘

4) ... this Service offered by a System —

(which collectively is a Use Case)

30



ncept Modelling
A

= Mission accomplished! Conclusions:

nique

S0
S
[ee)

)
a
[o]

Sa x

$§§
E

= "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

= B e |
BEEEIE E= = = 1.
- =HE) L 7 1 E -L
; == = Ed=lsl=

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: essentialé'1



Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

Our framework for Business Analysis

Framework Layer

Goals

Process

Application

Business
Objectives

Business
Process

Presentation
Services
(user interface)

Business
Services
(rules & logic)

Data

Data Mgmt.
Services
(databases)

Technique sample

The university is initiating the “Strategic Enroliment”
program to raise Student graduation rates in part by

ensuring Classes are available for Student
registration when needed.

v' Project Charter — documents the

Registrar's Generate Attach Reg
Office Student Form and

Summary

forward

Report

Department Check Reg Register
) Request for Student i

Advisor data udent in

changes

Class

When advisor enters five
characters of Last Name

Then System lists matching Students

When advisor selects list item

When advisor etc.

Then System displays expanded Student

view with needed Classes

Input Message:
Student Number
Course ID
Class ID

Register Student in Class

Verify Student Status —>
Verify Student pre-reqs Output Message:
Results

Confirm Class availability
Create Registration

What it covers \
quence’

. . . .. ig NO
rationale, objectives, scope, and Ths \S

success measures for the project

Process Model - shows “what’ ina  Business Process:
Scope Model, then “who & how” in a  gives great context

Workflow Model — the steps done by for Business Analysis
the actors in the process

Use Case — models how an actor
interacts with a system to obtain

(trigger) a service, typically to Use Cases and

complete a step in a process Services:

where we capture
Service Specification - describes  Functional
a service — a package of rules and  Requirements

logic — that is triggered to complete or
respond to a business event

Student registers
Number in

Name
GPA

Course

Department

Number
offering of

Instructor

ID

Name
Rating Code

| assigned
to
Class
Dates

Times
Locations

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.

Concept Model /
Data Model:

a great platform

for Business Analysis
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Concept Modelling

for BAs —

Making Data

Modelling a Vital

Technique
T‘g Business
o Objectives
) ]
()]
(7] .

2 o Business
o Process
o

Presentation
4 Services

e
.0
© Business
3 %_ Services
2— (rules & logic)
Data Mgmt.
1 & | | Services
\ a (databases)
My usual
sequence

(user interface)

Key point! Everything relies on the Concept Model

The university is initiating the “Strategic Enroliment” A_” use the Ianguage and Constraints Of
program to raise Student graduation rates in part by the COncept MOde/ (the “thing mode/” —

ensurir? available for Student i
registration when needed. the ultimate “what”

Registrars [gd e ey Use Cases/User Stories:

ice umma equest an
Repon forrd - Who (Actors) needs

bepartmont Geire | (). access to the Services,

Advisor e G \ and how (Platform)?
"T/v'h;n'aév'is?{e'm;;ﬁv;""'"'"""'"""""""""/" """"""""""""

characters of Last Name

Then System lists matching Students Use Case . .
When advisor selects list item aCtor + SerVice + platform: Verb-Noun palrs

viowwin noea Cassee > | Advisor Register Student - The Services (event-
in Class via SRS handlers) that are at

When advisor etc.

S / the heart of a Service
Regi tu in Class H . .
——— | Verify Student Sttt ——-"t——— Service Oriented Architecture.
Stdontrumer | Loy Sudeniproreqs | SR Meseaoe verb + noun ( + noun): - Also "building blocks"
i Create Regstration Register of Business Processes

Student in Class

Course

Student registers Ej;abr;Ten! IIETS"L‘ ( Entity L
T~ The core Nouns or

g 5 °“$ seignee g Gote noun:
oA - — LC|aSS J Things in your
Lotons \K )/ / enterprise. Also
known as
Bonus — great starting point to discover your Business Objects.

Events/Services and Use Cases/User Stories 33




Concept Modelling

for BAs — o o ol
w0 [Progressive detail for all techniques
Technique -
Clariteq framework for analysis and architecture
N
<_<g Business Project Charter: primarily “Scope” level - may evolve
Scope Concept Detail
10 Process Landscape As-is (and later, to-be) As-is Workflow Models to  /~ N
[72] . showing target and Workflow Models for the | the appropriate detail, and
8 BUSIneSS related processes, process’ main variations | to the Service level for to- Process
e PI'OCGSS _Pr_qcess Scope Model, (cases) to the Handoff be. Optionally, document MOde”mg
o initial assessment and level. procedures for manual to-
goals. be steps. J
List of the main Use Initial Use Case Use Case dialogs in ~ ™~
. Cases in the form: Actor description (goal, “when-then” format,
Presentatlon + Service + (optionally) stakeholder interests, use] annotated, and including
S . Technology / Platform case abstract) for each alternate sequences. USG Cases
ervices (named only.) Use Case. May include Optionally, Use Case
initial dialogs. Scenarios. \_ J
S List of main Initial Service Each service fully ~
'-'C_B' Business Services description - result, documented, including ]
o Business (named only.) main actions, cross- input/output messages, Service
= . referenced to Concept validation, business rules, . .
% SerV|CeS Model and data updates to the SpeC|f|Cat|On
< attribute level. \_ Y,
Contextual Model Concept Model Fully normalised Logical /~ N\
Data (optional) and a glossary (Business Object Model, Data Model with all
© Mana ement defining the main entities Conceptual Data Model) § attributes fully defined Concept
"C-U’ ; g and other important with main entities, and documented. MOde”mg
(| SerVICGS terms. relationships, attributes,
and rules. \ /
\. Plan Understand ) Specify The "Agile Zone"




Concept Modelling
for BAs —

weee — SUmMmMmary — three types of data models

Technique

Different levels of detail support different perspectives

Contextual Conceptual @ Logical
(Scope) (Overview) (Detail)
v’ Context model v’ Concept Model v’ Logical Data Model
v' Agreement on “big v' Agreements on basic v' Complete detail for
picture,” context, and concepts, vocabulary, physical design
some vocabulary and rules
v" A block diagram of Some important differences
“subject areas,” higher
level than individual v" Main ("recognisable") v" All granular entities — many
entities entities only - a singular too detailed to come up daily
v' Shows the scope or noun used daily
“footprint” v" Main attributes only, v" All attributes included,
v’ Optional — not useful many are non-atomic all are atomic
on smaller projects v  M:M relationships v" All M:M resolved
v Doesn't show keys v" Shows primary & foreign keys
v" Not normalised v Fully normalised
v" A “one-pager” v' Five times as many entities 35




Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

Techniques and methodologies

» The same techniques are used in different sequences,
with different emphasis, in different methodologies.
= Concept Modelling to clarify language is a great starting point.

Larger project: process-oriented / “outside-in” —

o ——— - \
( —
H Initial As-is
SF;;rc())J%Cé Concept Process
Ob'egtives Model Workflow
J (vocabulary) Models

These are typical overall flows:
- there are many variations
- there is always much iteration

To-be
Process
Workflow s
Models

Business
Service
pecifications

Use Case

Models

Refine Concept Model & Logical Data Model

Smaller prgject: servicelor use case-oriented / “inside-out” —

Project

Scope &
Objectives | 1|
\

|

Initial |
Concept

Model |

(vocabulary) ]

s

-

Business
Event
Identification

Business
Service
Specifications

—~— e e = -

v

v

To-be R
Use Case Process
Models Workflow
Models

v

v

Vs

.

Refine Concept Model & Logical Data Model
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Concept Modelling
for BAs —

weoe  ENEity-Relationship Modelling principles

Technique

= Models should:
» Mask unnecessary detail
= Highlight what matters
- = Use visual cues consistently

.. We will focus on:
= Directionality
(top-down by dependency)
= Simplicity and abstraction
= Minimizing graphic "widgets"

37




Concept Modelling

weoe  The basics: ERA — Entities

Technique

must maintain facts in order to operate.

A distinct thing about which the enterprise Course Building
Student J

Criteria —
* singular noun — we can talk about one of them
(“Employee,” not “Staff”) Instructor _
« multiple instances [ } Academic [ Class J
 must need to and be able to keep track of each instance Time Period

« has facts (attributes & relationships) that must be recorded ~ Must be:

* makes sense in a "verb-noun” pair - named: business-oriented noun / noun phrase

« NOT an artifact like a spreadsheet or report - defined: “What is one of these things?”

: : or “What do you mean b ?7
Fundamental to business analysis. y Y |
Entities are the things Independent »  Instructor
*  processes act on _ “strong” m:hone
« applications manipulate - no relationships “on top” Office Location
« databases record
. . . (I"IO parents) rated by
« Bl & reporting tools provide info about P
l

: . Dependent »  Instructor

Two basic types: ) ” Evaluation
_ - "weak i

+ independent — can stand alone - one or more relationships Performed By
» dependent — must have one or more parents “on top” (to parent(s)) e Ceha
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Naming and definition — the essence of Concept Modelling

Organisations need a common language more than ever...

« Data integration (data lake, data mesh, data fabric,
data virtualisation, data warehouse,
operational data store, ...)

« Mergers/acquisitions/partnerships/...

« Business analysis — most requirements can't be stated
without using a term from the Concept Model

« Performance measures, e.g., KPlIs

Note — it often works best if you don't start by talking about
Concept Modelling or Data Modelling...

V

“Now! That should clear up
a few things around here!”

39



Concept Modelling

weee  The basics — ERA — Relationships

Technique

An association between Entities that the business must keep track of

Named in both directions classifies
Customer Customer
« verb-based phrase Category 3 Customer Number
. Cust. Cat. Cod Name
- the line tells us they are related, Descripion < Street Address

classified  £mail Address
35 Telephone Number
Cust. Cat. Code

the name tells us how

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

rom an entity to a dependent entity (1:M) S
2. associating — “side to side” relationship | Order
between entities that are not dependent on one another (usually M:M) g;clz;vfiz"[\)l;?;
3. classifying — “side to side” relationship Status Code
from reference data to the classified entity Ship To Address
(seldom shown in the Concept Model)
Order
Dependency is shown top down — No Dead Crows
Relationships have rules x
« 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)

Title

Title ID

Name

Status Code
ISBN

Price Amount
Stock Quantity

requested
on

requests

Customer

40



Concept Modelling
for BAs —

w0 [Relationship cardinality (maximum cardinality)

Technique

Akind of “business rule” Organisation
that applies to relationships Unit Job
| Category
classifies |
One Many is contained__cc‘ntainS
One or More ;
/ ( ) n is classified
p_— " by
Building is the location of Position
| is the location o < filed b Employee Lollowed
l is located at s ed by / - td
f List tem | [
ills
Each Building is the location of Each Position is located at I
a maximum of Many Positions a maximum of One Building follows

(or, ... One or More Positions) One to One (1:1) relationships in a

conceptual or logical model are
almost invariably an error except in

To determine cardinality, first name the relationships properly, and only then: recursive relationships.

* for each entity, ask
“Can one of these be related to a maximum of One of the other or a maximum of Many of the other?”

* record the answer (One or Many) at the “other” end;
later, "One or More" will be better than "Many"

* possibilities — 1:1 (error), 1:M (common), M:M (more work, eventually)
41



Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

2.

Relationships — state as assertions
1.

You must state the relationship name as an assertion,

in both directions (for clarity and confirmation)

Student

Number
Name
Address
Major
GPA

enrolls in

Try it on this model...

Note —

A Class is a scheduled offering of a Course during an Academic Time Period, e.g.

is enrolled by

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.)

Course
Department
Number teaches
Credit Hours H Instructor
Descr/ptlc'n? Number
Pre-requisites Name
“offered via
i taught
offering of by Room
Class Number
Déys location of] Bwld(ng .
Times >—|_|_ Seating Capacity
Rooms located in Equipment

Be clear on whether cardinality is “one” or “one or more”
(don't worry about “may” and “must” at first)

Emphatically begin the assertion with the word “Each”

Each Instructor teaches one or more Classes
(Sounds good...)

Each Class is taught by one Instructor...

1. Student-Class
2. Course-Class
3. Instructor-Class
4. Room-Class

Which ones might be incorrect?
42



Concept Modelling
for BAs —

wo  [DISCUSSION — State as assertions, identify incorrect ones

Technique

Math 100 |course
In some universities, Students in Department
. Number teaches
the same Class could be earning Credit Hours Hinstructor
. . . Description umber
credit for different Courses — it pre-requisites Namb
could be a M:M relationship. T is offered via
Student fs an offering of : taug:; Room
) ) Class
Number registers in . Number
Name Days ) t'ls thj Building
Address is registered by Times | ocation of | seqting Capacity
Major >I_|T|_ Equipment
GPA is located in

Math 100, Class 3,
Spring Semester 2022

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

2. Course-Class
Each Course is offered via one or more Classes
Each Class is an offering of one Course 7? — depends on Policy

3. Instructor-Class
Each Instructor teaches one or more Classes
Each Class is taught by oy One or More Instructors

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

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.
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Concept Modelling

weoe  The basics: ERA — Attributes

Technique

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

Eventually, 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"

Customer

1 — Customer Number
— Name
Street Address
EMail Address
Telephone Number
2 —> Contact Points E.g., Mobile Number,

Office Telephone Number.
places  Eacebook ID,
placed by , LinkedIn ID, ...

Order

Order Number
3 —» Customer Name
Received Date
Order Status Code «— 4
Ship To Address
2 —» Requested Titles

44



Concept Modelling
for BAs —

w0 [FOr reference — the Information Engineering symbol set

Technique

« 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.

is backup for is backup for .
Instructor Instructor Instructor Don't show

optionality for a
M:M relationship -

~

S wait until you
‘\ resolve it.
5 backs up backs up
Is is is assessed
assessed assessed
by by assesses
assesses
assesses
Instructor Instructor Instructor Backup
Evaluation Evaluation Evaluation
Thns Is the associative enmy
that resolves the M:M relationship
The two entities There is a 1:M relationship There is a 1:M relationship
are related - from the parent entity from parent to child,
that's all this shows (business object) to the optional for the parent and
child entity (business object.) mandatory for the child.
Optionality is not shown. (The parent may have a child,

the child must have a parent.)
This is by far the most common
relationship in a logical model.



Concept Modelling

for BAs — " "
wesons A QqUICK €xample — from Concept Model to Logical Data Model
Technique
partial Concept Model beginning the Logical Data Model
MATH 100 Course Instructor Department -
|::> Department Code : Instructor Number Kernel Department Code
Department Name ass'g% Name Name 32?::,:;?;:’
Course Number Job Classification g
Course Description Seniority Data
T Course
offered via . g
offering of \ Characteristic [Course Number
/ l::> Start Date Course Description — ln.s;ru;(t:;b : Kernel
MA(T:gslsog ;lass:lor S;ecnon) \s\lr;igst(e:ommined Hours Name
Fall semester 2021 ::S eurl: ::mns Role Job Classification
'I\)Aay; ?Tﬁneﬁs [ o % offered via Seniority Data
Locations o
. offering of
In this example we: TR
« resolve the M:M relationship Characteristic | > "
between Instructor and Class — > Max. Registrations
Days / Times
 move redundant Department il ocaiiig
attributes in Course up into a new rye—— 1 0 of
Department entlty |::> Assignment Role Code Hmw"" 9\ ?\
. Assignment Role Desc Instructor Assignment ] A I
- create a reference entity to etc ‘ SiDa ssociative
. End Date
f;\asnscljga r:(rjrllseentﬂ%eo}lsllues Of : > Reference clrastedas LWeekIy Committed Hours K:

16



Concept Modelling
for BAs —

weee  Drawing the model — consistency is a virtue

Technique

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...

\Entity Associative Entiy
Entity Entity
A -
Associative Entity \ Qle
/ ’ 7N
Entity

Entity

Entity

A_A

Associative

v

47



Concept Modelling

for BAs — . ol [/ . n
wnoe — Djmensional / Star Schema models — "middle-out
Modelling a Vital
Technique
n n: .
D_DEPARTMENT dd
Lseeney Fact" in the middle e
DEPARTMENT_CD
CALENDARDESC —
NI
ommmsTcrs ‘ OTY_NAME .
QJECTS_KE' DEPARTMENT_DESC D_WAREHOUSE
PROJECT DEPARTMENT_TYPE_EN - r— 1
PROVECT DESC FINANCIAL BAAN_COMPANY WRHS_KEY
PROVECT_OWNER  B— WRHS_CD
PCS_PROJECT_USAGE_CD | FAC_CD
PROUECT_PACKAGE_LINK_CD_EN OPERATING_GROUP —
IN_SERVICE_FLG o BUS_UNIT | Dimension |
T F_PURCHASE_MATERIAL :EEJJGBLE W'ZHFSLG FLG
| PURCHASE_MATERIAL_KEY RE me\"““ S-to ‘ . |
I BUYER_EMP_KEY (FK) SPUIT_SHIPMENT_FLG ‘
[ DEPARTMENT_KEY fFK) WRHS. gergg i ‘
s e PROJECT_KEY fFK) WRHS_TYPE_DESC | —
D_EMPLOYEE PURCH_MATL_ PROFILE_KEY ) be — CALENDAR_CD
EMP_KEY | |wrHs_keY 7R = —— < RECEMNG_LOCATION_CD L |
| |METAL SRCHRG_PRIGING_DT #X) STAGING_LOCATION_CD
EMP_NUM i PURCHASED_QTY ENT_PLNG_INCLD_FLG
5’“"-‘°°“ PURCHASE_PRICE_AMT wMS_CONTROLLED_FLG
EMPLOYMENT TOTAL_PURCHASE_AMT
EMPLOYMENT. VAT or
STD_COST_PRICE_AMT
EMP_GIVEN_NAME ORDERED_QTY N — —
EMP_MIDOLE_NAME -
EMP_LAST_NAME OADERED. AT 5
ITEM_PURTHASE_PRICE_AMT
EKNN@MM{ $ DATE_VALUE 5
TELEPHONE_2_NUM DAY_OF_WEEK Dimension
TELEPHONE _NUM | DAY_0F MONTH
LOGON_CO | DAY OF YEAR ,
%%PUF'!EXAA e D_PURCH_MATL_PROFILE » &gk_g_mu ‘
SEARCH_ARGUMENT PURCH_MATL_PROFILE_KEY uou%v_danv '
PO_STATUS MONTH NO e .-
DELIVERY_STATUS MONTH END_DATE ‘
mn%waaencv o QUARTER_NO R |
Wf T
NTORY_UOM_CO CENTURY
TYPE_CD HOUDAY_FLAG
sm ING_CONSTRAINT_CO MANUFACT DAY FLAG
METAL_SRCHRG A6 BAAN_DELETE_OT
REGENERATE_FLG ETL_BATCH D'
SOURCE_SYSTEM_NAME
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=, "Middle-out" — not a good strategy for ER / Concept Modelling

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 / ER
Models should be
drawn top-down by
dependency.
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Concept Modelling
for BAs —

Technique

' | Key point

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

no crossed obsessive
lines compulsive

random Mensa-only

50



Concept Modelling
for BAs —

In this example we:

Making Data

Modelling a Vital

Technique

Conceptual

7
o
7
o
o

Student Course k ;
Student ID Department Code
Name registers in Course Number hasrpre
etc Course Descnpuorz

Department Name

7

e T

registered by

“ottered via
offering of

Registration Date
Registration Status
Midterm Grade
Final Grade

Class (or Section) ]

Class Number

Max. Registrations
Dates/ Ti mes}

Locations

move multi-valued Class attributes
into their own entity — Class Lecture
resolve the M:M relationship
between Student and Class

Is prerequisite for

Registration
Status

Beginning the
Logical model

Kernel Entity
(independent)

Student

Student ID
Name

etc

resolve the recursive Course to
Course M:M relationship

etc

Reg. Status Code
Reg. Status Desc

of

Kernel Entity
(independent)

Characteristic Entity
(dependent on 1
parent)

Characteristic Entity
(dependent on 1
parent)

Class (or Section)

MATH
200
03

Department Code
Course Number
Class Number

Max. Registrations

in

Class Lecture

Registration

ment Code

move redundant Department
attributes in Course up into a
new Department entity

move Registration Status into a
reference entity

Reference Entity
(independent)

elc.

Registration Date
Registration Status Code
Midterm Grade
Final Grade

burse Number
Class Number
Class Lecture SID

[

Start Time

Associative Entity
(dependent on two or
more parents)

End Time
Location

For reference — one more Conceptual to Logical example, drawn t

-down

Department
Department Code MATH
Name Department of
Mathematics
Course
Department Code MATH
Course Number 200
Course Description
to o
Math Math
200 110
for is %
Prerequisite

For Department Code

ourse Number
Department Code
Is Course Number

Associative Entity

resolving the
recursive
relationship

(dependent on two
or more parents,
in this case each
an instance of the

same entity)

MATH

200

MATH

110

Math 110
is a prerequesite for
Math 200



Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

For reference — contextual, conceptual, & logical models

Contextual
(Scope)

Conceptual
(Overview)

2)

3)

Logical
(Detail)

Agree context or “big picture” —

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

Agreement on basic concepts and rules

* 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

Full detail for physical design

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 52



Concept Modelling
for BAs —

woe  Different ways to get started

Technique

Starting the model Developing the

Gather details, isolate things, ’c’@«\

t together basic model .
put tog ! Logical

ldentify the main “topics” within : model

scope, and what needs to be Contextual :
known about them. :
% i
%, .
% :
%4, "\
Study reports, screens, forms, :
policies, laws, regulations, training “Sideways-in” |

material, industry standards, and . Conceptual
other current artifacts or sources '

: Top-down

RO\



Concept Modelling
for BAs

o Painful but useful learning experience

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!"

54



Concept Modelling

for BAs —

Making Data
Modelling a Vital

Technique

It all begins with language

“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...

1 -
= Athlng el Boues
s C oSt — v et (dh(z\bhan 0 ke
.' H (soc e\ O /Ouhcs /q o, (/(
. Teend G‘“V“' a fact aboutathmg
C\\a( \OLLL L R

7 De«c\%wer (a other stuff" .

& Cr LG(((M\'\\'

(\b\r(c Kr(\‘b
\/(ij Yy Nimby —

£mQ\oLc>/
4 \(o)c/(,a\— N\ ¢ me -\/@n\é\m,\,) o\ 4 nee
v’ B\/’/téj(/‘s' S chedN ) gHH‘/Y’(n sk DB =

o e

l/éﬂ\«‘c ee Cov\‘\’n‘p\/\-lm
—{{ U\caf;ou\- Royve

\ Qec
e

IE ‘P-(,— L st"(?\

S”’N‘\' {'F'U\\ Sh Dc-‘-c

Introduce "thing criteria" as necessary:

- s|i//|7/gular noun — can talk about one of them
(Worker not Staff, Item not ltems)

» multiple instances

» must need fo and be able to _
track each instance (uniquely identify each)

= has facts that must be recorded

» NOT an artifact like a spreadsheet or re ort
(not a Call Log or Worker Directory or..
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Technique

An entity is a distinct thing the business needs to know about, Weddings
often described as a person, place, thing, event, concept, or organisation and...  Sta#f Marriage
Employee
* is named with a singular noun that implies a single instance
« not a plural or collective noun, list, set, collection, report, etc. “berson’” event
* we can discuss “one of them”
ventory Laws
Losations :
. . Part Regulation
* has multiple occurrences (or instances) Site
* need to and can keep track of (differentiate) each occurrence
dolaca” “thing” “concept”
* has facts that must be recorded, e.g. place
. 9 _ _ Corporate
» Student attributes: Number, Name, Birth Date, Major, GPA, ... Structure
» Student relationships: “majors in” Subject, “enrolls in” Section Department

* isacted on by processes, so they make sense in a “verb-noun” pair
“organisation”

« refers to the essence, not the implementation (“What, not who or how”) —
the most common error is to identify artifacts (forms, reports, spreadsheets, ...)
as entities!

Let's look at some common errors...
56



Concept Modelling
for BA

ak

o

==

s —
i
echnique

—

1.

== [dentifying Entities — four common errors

Treating an “artifact” (a spreadsheet, report, web page, form, etc.) as an Entity —
an Entity is a fundamental thing — “what” — with no reference to “‘who or how.”
Artifacts typically contain attributes from multiple Entities

e.g., “Admission Request Form” or “Orders Summary Spreadsheet”

or “Daily Call Log” or “Class Roster” or “Materials List Fax” or...

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., “Vehicle”

(An example of this is coming up.)

ldentifying an Entity that exists in the real world,
but whose instances can't be uniquely identified
e.g., ‘Transit System Passenger”

|ldentifying Entities that are simply too vague, or are just a "fact of life;"

that is, the name doesn‘t imply a single instance
e.g., ‘Weather”or "the Environment” or "the Economy" or "Society"
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Ma
Mo
Tec!

=3

a B =P oE
| [

Model Length Width Introduced

35 feet (11 m) )
. 102 inches
Xcelsior'® 40 feet (12 m) 2008

(2.6 m)
60 feet (18 m)

A category of Bus — a "meta-Type?"
A Make and Model of Bus — a Type? S
An individual Vehicle? — an Instance? 35 feet (11 m) (24 m)

30 feet (9.1 m) 96 inches
MiDi
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woe A/hat do you mean by a Bus?”

254 British Properties odE

Technique
Inbound From Glenmore and Bonnymuir via Bonnymuir, Stevens, Taylor Way
to Park Royal terminus (extends to Downtown Vancouver during Monday-Friday
peak hours).
Outbound From Park Royal (from Downtown Vancouver during Monday-Friday
peak hours) via Marine l;rive. Park Royal South, Taylor Way, Southborough,
Eyremount, Cross Creek, Chartwell, Crestwell, Eyremount, Fairmile, Southborough,
King Georges Way, Robin Hood, Kenwood, St. Andrews, Bonnymuir to Glenmore
terminus.

Park Royal to British Properties and return to Park Royal

MONDAY TO FRIDAY

c . - —
g E ¥ ° g ¥
- % © = £ © E E =
¥iy| oz P2 5E 3 |ae
(&) @ w =
@ o= vk 08 P of g 4
g > E > >0 3T > E E E g
35 S& 8w 3 8w 3% 2
6.35 6.53R 7.03 7.15 731 734 7.54
6.45 7.23R 7.33 7.45 8.01  8.04 8.24
vi 8078 817 828 R44' R47
8.20 8.40 8.53 9.06 - 9.15P* 9.41
.22 9a7r T000  T0.13, = T0.22F  10.43
V| 254 British Proporties |

A Bus Route?
A Bus Route Scheduled Departure
An instance of a Bus Route Scheduled Departure?
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Technique

Which of the following might not be valid entities?
And if not, why not?

, o Student Faculty Instructor
Transcript Student Building Directory Member History
Organisation Prerequisite Student

Department Course Chart List Payment Body
Class - Assistant Admission Phillips
Roster Scholarship Faculty Dean Date Building
Registration Section 8g’tjarlsoeg’;u e Physics Class Professor

Admission

Request

Form
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Modelling a Vital
Technique

Which of the following might not be valid entities?

And if not, why not?

Tl'ranscript

a report
| Tep

TDepartment

lass
Roster

a report
JEP

v

Student

v

Course

v

Scholarship

y A

TRegistration

TSection

y

TBuiIding
rganisation
Chart

a visual report

TFacuIty
ourse
Catalogue

a report

Answers — good Entity or not?

y A

tudent
Directory

aculty
Member

a report

rerequisite
List

a list

ssistant
Dean

a Job Title

TPhysics

an instance

dmission
equest
Form

F’ayment

Admission
Date

an attribute

Y 4

TGIass

nstructor
History

—2X

a list, "history" is
not singular

tudent
Body

Fa

not singular

hillips
Building

X

an instance

Professor

—X

a form (artifact)

a Job Title
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Technique

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.

Key Point

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

The most useful questions: these things?”

“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

« ifit's a specific thing, still ask if there are recognised types
(e.g., Personal, Corporate, Government; Lead, Prospect, Active)
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wo  ENtIty definition — bad example then a good format

Technique

~four best Customers. N

Entity definition format:

1. A description of which real-world things will be included in scope.
This might be developed from a list of standard “thing types” — person,
organisation, request, transfer, item, location, activity, etc.
Be sure to identify any specific inclusions (“This includes...” or “This is...”)

2. lllustrate with examples:
e 5-10sample instances
e diagrams or scenarios
e illustrations such as reports or forms

3. Interesting 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
organisation that is a past, present,
or potential 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.)
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“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 A
° \

. Project

° \

. . ( Account

Task
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wnoe  [DiSCUSSION — Starting an Entity definition

Technique

“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 )
F/T vs. P/T?

Only IS Department? N

Include management,

or only individual contributors? Project
Still in recruitment (an applicant)? S
Onboarded? on probation? active? retirees?

Include contractors, student interns, vendor staff, etc.? (" Account
Volunteers?

A type of worker (DBA or tester) or a specific person? b

A robotic, automated, or Al agent? ( Task
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woe  Starting an Entity definition

Making Data

Technique

“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?

FTvs.p/tr2 - Both
" Only IS Department? — No
" Include management,
_oronlyindividual contributors? ___________________- — Yes, everyone _ _
Still in recruitment (an applicant)? —No
~ Onboarded? on probation? active? retirees? “Yes all
" Include contractors, student interns, vendor staff, etc.?  —vYes, all
_Volunteers>  —ves
_Atype of worker (DBA or tester) or a specific person? __ — No, only a specific person
A robotic, automated, or Al agent? — No, only a real person

Employee )

J
Project
J
Account
J
Task
J
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Definition format:

1. A description of which real-world things are
within in scope, and any specific inclusions
(“This includes...” or “This is...”)

2. lllustrate 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 Al Agents (this might change) ¢
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“Can anyone think of examples that might surprise someone else — [ Worker
that is, anomalies or potential sources of confusion.”

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

Project

-

’ [ Account

[ Task
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“Can anyone think of examples that might surprise someone else — ([ Worker
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 Task is a specific, time-bounded, ([ Project
* A type of Task or a specific Task? unit of work, within a single Project,
*  Part of a specific Project or intended to be performed by one or ~ 7
used across multiple Projects? more Workers, that produces an
. . intended deliverable or achieves a Account
* Produces a specific deliverable or state? e
_ _ specific state.
* Time-bounded or ongoing?
Examples:
* Performed by one Worker or Code Pl Ord _
one or more Workers? ode Flace Lraer Serl\llce Task
. « 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

g
lin
iq

assigned : charged
[ Worker r to [ Project to Account }
funds

charges
for

partitioned

part into
of

Task
assigned

to

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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@ Definition

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

“What are the potential differences
of opinion?”

Don't forget the four Ds of Concept Modelling

@ 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?

@ Detail

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

GEFN!* HPDL!**

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

@ 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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Technique

With Business Processes — Process Change in Agile Timeframes

Business processes matter, because business processes are how value is delivered. Understanding how to work with business
processes is now a core skill for business analysts, process and application architects, functional area managers, and even corporate
executives. But too often, material on the topic either floats around in generalities and familiar case studies, or descends rapidly into
technical details and incomprehensible models. This workshop is different — in a practical way, it shows how to discover and scope a
business process, clarify its context, model its workflow with progressive detail, assess it, and and transition to the design of a new
process by determining, verifying, and documenting its essential characteristics. Everything is backed up with real-world examples, and
clear, repeatable guidelines.

Business-Oriented Data Modelling — Useful Models in Agile Timeframes 2 days

Data modelling was often seen as a technical exercise, but is now known to be essential to other initiatives such as business process
change, requirements specification, Agile development, and even big data, analytics, and data lake implementation. Why? — because it
ensures a common understanding of the things — the entities or business objects — that processes, applications, and analytics deal with.
This workshop introduces concept modelling from a non-technical perspective, provides tips and guidelines for the analyst, and explores
entity-relationship modelling at contextual, conceptual, and logical levels using techniques that maximise client involvement.

orking With Business Processes Masterclass — Aligning Process Work with Strategic, Organisational, and Cultural Factors

This 3-day interactive workshop combines the core content from two highly-rated classes by Alec Sharp — “Working With Business
Processes” and “Advanced Business Process Techniques.” This structure is popular because it gets both new and experienced
practitioners to the same baseline on Claritiq's unique, agile, and ultra-practical approach to Business Process Change. First, it shows how
to effectively communicate Business Process concepts, discover and scope a business process, assess it and establish goals, and model
it with progressive detail. Then, it shifts to advanced topics — specific, repeatable techniques for developing a process architecture,
encouraging support for change, and completing a feature-based process design. The emphasis is always on ensuring business process
initiatives are aligned with human, social, cultural, and political factors, and enterprise mission, strategy, goals, and objectives.

Business-Oriented Data Modelling Masterclass — Balancing

Our most popular workshop! This intensive 3-day workshop combines the core content from two popular offerings by Alec Sharp —
“Business Oriented Data Modelling” and “Advanced Data Modelling." First, the workshop gets both new and experienced modellers to the
same baseline on terminology, conventions, and Clariteq's unique, business-engaging approach. We ensure a common understanding of
what a data model really is, and maximising its relevance. Then, we provide intense, hands-on practice with more advanced situations,
such as the enforcement of complex business rules, handling recurring patterns, satisfying regulatory requirements to model time and
history, capturing complex changes and corrections, and integrating with dimensional modelling. Always, the philosophy is that a data
model is a description of a business, not of a database, and the emphasis is on engaging the business and improving communication.

Model-Driven Business Analysis Techniques — Proven Techniques for Processes, Applications, and Data

Simple, list-based techniques are fine as a starting point, but only with more rigorous techniques will a complete set of requirements
emerge, and those requirements must then be synthesised into a cohesive view of the desired to-be state. This three-day workshop shows
how to accomplish that with an integrated, model-driven framework comprising process workflow models, a unique form of use cases,
service specifications, and business-friendly data models. This distinctive approach has succeeded on projects of all types because it is
“do-able” by analysts, relevant to business subject matter experts, and useful to developers. It distills the material from Clariteq's three,
two-day workshops on process, data, and use cases & services.

*** Note: two-day in-person workshops are delivered virtually as three half-day sessions via Zoom.
Three-day in-person workshops are delivered virtually as five half-day sessions via Zoom. 73
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Thanks again!

Alec Sharp, West Vancouver, BC, Canada

If you have questions or comments...
don't be shy, get in touch!

 e: asharp@clariteq.com
* ig: @alecsharp01
« m: +1 604 418-3352
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