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Concept Modelling
for BAs —

=t Instructor / course developer background...

Technique

« 40+ years experience as an independent consultant:

» Business Process Change — discover, model, 2l B siness Process Modelling

analyse, and design/redesign processes

» Application Requirements Specification

Application

« Data Modelling and Management | My roots! ) .
Service Specification
+
» Facilitation & Organisational Change Data Concept Modelling

* Project Recovery

e
Alec Sharp, Clariteq Systems Consulting — asharp@clariteq.com \*)

« Consulting, teaching, speaking globally (pre-pandemic)

-

AP et il
| 18
| s |

 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 F <
- second edition — a complete re-write



http://amzn.to/dHun1o

Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

What we'll cover...

» 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
* The finer points

Introductions, if time/numbers permits:
 Name (how should | address you?)
* Role / job title, organisation,
and location
 |Is there a topic you are especially
interested in?
» Please try to keep your introduction
fo one minute or less




Concept Modelling
for BAs —

= A spectrum of business analysis techniques

Technique

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

The goal lies in the
middle ground:

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

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

0% Business Feature Tyve Unitis} Applicationis)
Alfocted Impacens ‘
8RO fikes 21at are availatile for the selected day. Roadnes
[ Syﬁnw “shall include all Gutage stalus in he
DMEFI- Ca L WasOME
aroRs I'ansmission Qutaga raport " mﬁ:«
e System shall dispiay consistency i the format
OMER). Cao WebOMS
BROOZT of catput @683 I tha Transmission Outage " m‘::‘;
report when using pipe delmited foature an
foliows:

For the same row of oulpul dana, sl dats
slaments in Hie same pOston n any fed
must correspond to sach ofber

Example of existing Transmission Cutage
report whoro thore aro two incorssioncios In
the oulpul data fonsal.

1 Raport shows one Outage D, throa
Substations, and four Equipment
Names

2 First listed Subetation doos not
comespond 10 tha first ¥5ed
Eguipment Name

Outage 10 1 Substation | Equipment
! | Name ‘
042750 HUNTERS | A-Y 2| BNK-
POINT PP P | 2| F-X 1| P-X |
IMSSION | 2
X LARKIN Y
I POTRERO
PP A

(PGAE)N
MISSION X

oMESI. Systom shall atow tha format of the
BROUZE Transmizaion Outage rapoct putlishad
perndicaly autcmaticaly to support the
following formats:

1. PDF

2 HIML
L | 3. MSWod

OMS®)- Syatem shall alow admin usar to confoun

the nurrbar of days in the Transmission

Core Operatan WeoOME
Reooness

Com Cpeaton W OMS

Client —
understandable, and
therefore verifiable.

Analyst —
doable, within their
natural lifetime.

Developer —
unambiguous,
complete, actionable

Thinly-disguised, implementation-level
design methods — not useful for
discovering stakeholder needs

S 2 B
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Concept Modelling
for

o Discussion — the problems with list-based requirements

Technlque

Simplistic methods
at one extreme:

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??2!11]
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?

What are they really
trying to say?

Who? Senior Scientist

What? Schedule a Test (an Allocation)
on a Sample from an ltem

When? At ltem 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, | need the ability to view

upcoming workload and schedule a Test on an Item,
so | 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



Concept Modelling
for BAs —

e A superior approach — a model-based framework for Business Analysis
Technique
Framework Layer Technique sample What it covers oa
v Proj : s’ \
. The university is initiating the “Strategic Enroliment” P?)'I eclt Chgrt et'." documents thg Th\d se ueﬂce
Business program to raise Student graduation rates in part by rationalé, objectives, Scope, ar_] fixe
Objectives ensuring Classes are available for Student success measures for the project
registration when needed.
Registrar's Fﬁ%i’i‘e H@gf;haﬁgg ]_‘ v" Process Model: shows “what’ina  Business Process —
Business Report fovard Scope Model, then “who & how” in a  gives great context

Process

Check Reg
Request for
data

changes

When advisor enters five

. v . i
Presentation characters of Last Name Inen Syt st mathing Students Use Cqse. dgscrlbes h_ow an actor

would like to interact with a system to
Then System displays expanded Student obtain a SerVice, typlcally to Complete a Use Cases and

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

Register
Student in
Class

Department
Advisor

SerVICGS When advisor selects list item

(user interface) When advisor efc. yiew with needed Classes step or task within a process Services —
_________________________________________________________________________________________________ where we capture
BUSINESS Reqioter Stadent in Clams v Service Specification: describes Functional
. ————> | Verify Student Status —_—> a service — a package of rules and Requirements
Se rvices Input Message: Verify Student pre-regs Output Message: X X 1
; Sourea o ™| Gontrm Clase avaiabity Results logic — that is triggered to complete or
(rules & logic) Class ID respond to a business event
N e
Data Mgmt. — _ Seperimen insicl v' Concept Model: depicts
Services Namber S F Name the things and the facts about things ~ Concept Model —
Name to] Rating Code . .
PA oss the organisation needs to record;
(databases) : s 9 € a great platform
Times the things (the Entities) are what for Business Analysis

processes and solutions act on.

Only four types of models vs. 14 in the UML! (Unified Modelling Language) 6



Concept Modelling
for BAs —

=0 Key point! Everything relies on the Concept Model

Technique

All use the language and constraints of

The university is initiating the “Strategic Enroliment”

Business progrs_:lm to raise Stdentgraduation rates in part by the Concept Model (the “thing model” _
Objectives ensurindClasses arp available for Student . P ”
registration when needed. the ultimate “what
Regisiars [g e vy Use Cases/User Stories:
ice ummar equest an
Business repor ) erard - Who (Actors) needs
Process Department e ) (o) access to the Services,
Advisor doa Coss \ and how (Platform)?
Whenadwsorentersﬂve/ """"""""""""
F h 1 f Last N
Pres.entatlon raeme = Then System lists matching Students USG Case : Vel’b-NOUI’I pail’S.‘
SerVICGS When advisor selects list item Then System di d Student aCtor + service + platform: - The Services (event_
(User interface) ) view with neefed Classes ) Advisor Register Student
_ Fe— e T | inClassviaSRS._________/| handlers) that are at
ks . _ _ 7 the heart of a Service
© [ Business S e Service Oriented Architecture.
= [l Services Stdentnumoer | Loty Suudentprereqs | oCblg omete verb + noun ( + noun): - Also "building blocks"
A Course ID Create Registration ] .
& J (rules & logic) Glaso 0 - Register of Business Processes
__________________________________________________________________ ___| _StudentinClass ________|__
Course
Data Mgmt. T Department ( Entity (“thing”) q\
SerVICeS 3umber in offering of assigne‘d ’\":Tegc ” . N
ame o| Rating Code noun: .
(databases) s C_;E,, Class ™~ The core Nouns in
\\ // your enterprise.

Also known as
Bonus — great starting point to discover your Business Objects.

Events/Services and Use Cases/User Stories 7
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for BAs —

T Case study — concept model, services, use cases

Technique

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

.l = = ‘

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!

>
LeonThul




Concept Modelling
for BAs —

s Case study — concept model, services, use cases

Technique

* 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



Always start with terminology (the “things”)

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 Business Objects.

Device Client Unit Location
Applicant PECSUES Operator Owner
Vessel
Slug Operation  Verification  Customer
Pig Facility Permission

Autharisation

Company

Boiler

Plant

License

Site

Licensee

Inspection

Confirmation

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

10



Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

Review of a Miro example — Terminology Analysis

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

to see how many terms are used to describe the same fundamental thing! -_———
| | | | |I
Device Fregisie ; Plant ; Licensee  com I confirmaton | License I Unit

Vessel | | pany | | |
| | | | I
| | | | I

. : oA I Client I ! CSMP | Facilit

Boiler Slug I Facility | Operator I Inspection |, >0 I acllity
| | | | I
| | | | I
| | . | | |

Unit . | Site | ALRTHETTIE Owner | I [ Client

Pig Verification Permission
| | | | I
| | | | I
| | | | I
. Customer
| Location | | | | _
[ I I I I Inspection

| | | | I
| | | | I

: Operation : : : | comp

I Authorisation

| | | | I
\

- e e e

N e e e e e e o e e o e e EE o e EE e EE e e ==

11



Concept Modelling
for BAs —

T Concept 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) Ioperates
and then update the diagram with hash marks ( 1- ) and crowsfeet ( 1‘ ) i

Facility

Is is the location of
granted

Definition -

A CSMP Authorisation is a permission (or ,Sgramedml ,S,MMJ
license) to operate a self-managed safety Zos

program (a Client Safety Management AR HEALOR Unit
Program) at a specific Facility, for a specified S

time period, usually 1, 2, or 5 years. Issub,emdm
is performed on

The CSMP Authorisation is "all or nothing" - it
covers ALL the Units at a Facility. Inspection

12



Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

What do we issue

Are Units permanently the Authorisation to?

part of one Facility?

What do we Inspect?

13



Concept Modelling
for BAs —

iz Concept 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
Is operated by

Assertion:
Each Facility is operated by ___
Facility Assertion:
KSsETifT — Each Facility is the location of ___
Each Facility is granted __ FG'MF i ocalian of
Assertion:
Each Unitis located at ___
Is granted to Is located at
CSMP .
Assertion: Unit Assertion:

Authorisation

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

Is subjected to
15 performed on
Assertion:

Inspection Each Inspection is performed on

I



Concept Modelling
for BAs —

Technique

e Concept 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

Each Facility is operated by one or more Clients
Client at a time (Joint Ventures) and
over time (changes in Ownership or Lease.)
— So, this becomes a M:M relationship, and we should
I‘W*m not show a Facility as being dependent on a single
i Client, because a Facility is an independent thing.
But... we don't always get our way!

Facility Assertion:
Each Facility is tl"ne location of  vgs byt one or more Facilities over time, because
Ts oy [ tocatoncr one or more Units Units can move between Facilities. So, this
grante R :
RS becomes a M:M relationship, and we cannot show
£ SE U'of:‘_ oatediat a Unit as being dependent on a single Facility,
i n.'_ s because a Unit is an independent thing
{5 granted o It Jocated at one FaClllty
CSMP Unit 4
Authorisation Assertion:
Each Unit is subjected to
- one or more Inspections
Is performed on
Assertion:
Inspection Each Inspection is performed on
one Unit

15



Concept Modelling
for BAs —

iz Concept Model Version 2; revised from challenging Assertions

Technique

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

salVof NOteZ
Client . Unit You don't always get what you want or what you think is the
e i tocated st right thing in Concept Modelling. In this case the client (the
T ¥ it Regulator) said they always wanted a Facility to be operated
is operated by by ONE AND ONLY ONE Cl'ent.
2 6ol If a Facility was operated by multiple Clients, they would
: 15 the locaton of . - . 4 .
Facility IhSiaetion require the Clients to form a new Joint Venture Client. This
was to ensure that if there were legal difficulties, there was
i granted — only ONE Client to go after.
—— Or, as they put it, "one throat to choke."
CSMP . " .
KisiFarisatioh 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: il

C'ient Is operated by FaClllty

operates

-«
Is 3 |V partcipant in



Concept Modelling
for BAs —

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

Modelling a Vital
Technique

Client Uni Sketching this out was fast, and raised many
BV g enP Lt questions that had not occurred to the client...
Full Legal Name s < Unit Manufacturer Serial Number
Goes By Name e at URN (Universal Reference Number)
T 5] Head Ot Location Unit Type * Is there one CSMP per Client, per Facility, or
member of |Legal Entity Type Manufacturer Name 0
4+ Manufacturer Model Number some Other baSIS -
operates Manufacturer Description
operatzd Manufacture Date . D U . t f tl I t t
o\ e o Units frequently relocate, or even turn up
Facifity Initial Registration Date at another C||ent?
Facility ID registered Facility Installation Dates
ogetion of Facility Removal Dates
Client Name > acily Removal Dates ..
Faciity Name T  What is inspected —
Facility Type serormes of the FaC|I|ty or the Unit?
Contact Persons fioime
- Name A )
- Contact Type ik, * Does the CSMP cover all or some Units at a
- Contact Points & Types | e.g., email, Inspector 1D I}
~ maobile, Inspector Name FaCI|Ity !
——gqamed facebook, ...
Inspection Date/Time
Imspection Type
graniea i * ...and MANY more...
N\ Inspection Test Results
CSMP Authorisation
Appicaiion Daie It's not perfect, but the businesspeople
S found it incredibly useful. Model took

Effective Date

s~ This was done initially without any =~ OIS

CSMP Auth'n Status . .
data modelling terminology or symbols! 17




oncept Modelling

e WS Summary — what an analyst can do with a Concept Model

aking Da
lodelling a Vital
ique

echniq

D
ng
U

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

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

AUnitis...

« Registered (requiring the service “Register Unit”)

« Loaded (requiring the service “Load Unit") e

- Idled (requiring the service “Idle Unit”) ose are b\\-\{\e’:

« Reactivated (requiring...) Te‘(r\\t‘a\ cap? .
* Repaired ess whe

- Inspected \O\Wa\’s C%’(S S|W
» Relocated oG \ec’t'\“%

« Retired sof NS s¢

. eNalW®

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

18



Concept Modelling

=988 [dentify Services (Events) then Use Cases / User Stories

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

Client™ Who needs

What events Use Case or

happen to a Unit - via CSF; access to each User Story
what are the' Portal  vias-MAN Service, - add Who and
needed services? and How? How
(Verb - Noun) 5 .
. ecommission Service Service (or Event)
Specification YRV
. \ ' (Events) to the Noun
. (a Business Entity
Object/ SN o simply a "thing"
pa|r Entity) Rees - a core Noun
Service Inspect
delI® g:/ fi“g you! es)
| ConceIO fo disC s (User St r
starting ce Case
. . iceS
Supports Service-Oriented Business Analysis Service

19



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, | 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

20



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 |f 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.

21



Concept Modelling
for BAs —

Making Data

Modelling a Vital
Technique

Discussion — one Business Service, one or more Use Cases

One Service

What

(the Service —
verb + noun)

Multiple  Client Register Unit via Portal
Use Cases . . . .
Customer Service Rep (CSR) | Register Unit via S-MAN (the ERP)
Client Register Unit via Mobile App : \
??? Register Unit ??? \ S
; - T Tk
What is the value of documenting the Service only once? I o
("One Service available through multiple channels.") 5 \

» re-use of the asset, and therefore higher consistency

» better chance of getting it right — higher value from less effort

 ifit's implemented as a single service, easier maintenance — it's in ONE place.
Why would we make a single Service available via multiple Use Cases?

« different actors need different "navigation and hand-holding,"
e.g., casual vs. expert users

« different technology platforms have different capabilities,
e.g., mobile phone vs. touch-screen kiosk 22



Concept Modelling

== 88 Clarify scope of the new process and identify participants

Modelling a Vital
Technique
glient R/esult.; g
Trigger: pproval granted for
Client submits 23?2{‘;?;30”;%%(’
;%c%greisgtgo Grant Client Safety Management Program
Oyl Taw o e Yemeer Ve e
O_> Application Program Equipment Eg:sipment g::ssultation Authorisation
P PPPP : Agency Result:
Main Activities (or Milestones, Phases, or Subprocesses) Revenie collected
Cases: New participant in
— “ ” CSMP; confirmation
. New Process Scope Model — pure “what”... that regulations are
* Grandfathered satisfied

* Ownership
Change

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

Grant Client Safety Management Program

Accept Audit Verify gsltgrcr?me & ggfﬁ;?me & Issue
CSM CSM CSM Equipment Consultation CSM
Application Program Equipment Fees Fees Authorization

Main Activities (or Milestones, Phases, or Subprocesses)

_ JU_ L U

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

23



Concept Modelling
for BAs —

== The initial, business-friendly workflow model

Technique

Process: Grant CSM Program Authorization, Case: "grandiathered” safety program (page 1 only)

Revisa/fix
CSM

Submit CSM
application &
app fee pymt.

Obtain and
prepare CSM
application

Complete and submit
ESR spreadsheet

Conduct
CSM audit

Client

= Submit CSM Confirm Revise/fix it
3% application & prerequisites & CsM — CSM audit
5 S app fee pymt. CSM app. application pomonko
- ® completeness otk
E E notficsion
bl of
w oo
3 Provide client-
& specific ESR
[ spreadsheet
sproadecet
o 2
2 Create Misc. Existing
Rev. Trx for fee
3 — process o ”
= Any CSR wil be abla to handle the fae payment A H a nd Off Level
> paymenl transacticn. Subsequen CSM
%] apecific stepe will tkely be hardiad by a
) singls CSR soecialzing in CSMz. kﬂ d |
£ = WOrKTmriow mode
2
Q
_§
g
o
» To keep tre dagram legble, we hoven't 5
g shown this every ime, but all mavement of S:ﬁgrgg's
» the spreadshaet between the Client and 0
@ the Awtharify is via 2 =ecure fis and FTP. spreadsheet

24



Concept Modelling

for BAs — L L4 " "
s Eventually, detail showing where use cases & services fit
Modelling a Vital b
Technique
Pracess: Grant CSM Program Authorization, Case: *grandfathered” safety program (2" to last page only)
5
‘S = . . .
=% 3) ...by interacting with
2=
2
3
- |r Carrect and \
3 . ~——» resubmit ESR
5 . -
1) This Actor (or Role).... === ] | 2)  completes this Activity...
B / All el i iT may be able to pi o |r<:hfém_: g
S . ./ be ::; ;er‘nou': Taciilies lo automete & : g::::‘i'ca:ig:::}: ::::
& loacing tha data |\ /|80 subsequent thees staps Op. Permit for pro-ratho) \
\ S “.
\ /
i g b 4 | / R )
f R ‘ (" ‘Racondie. ) o [*Reassemble™ ) (Load new Units /) | [ ‘inspectand | Idle CSN (Bummarize | M
o | espraadsheet Units — 4 e i sproadshoet | override known ||, appeove” CSM Unitsin | invoicing
2 IS |with S-MAN Units | -+ a8 necessary - Unitsin S-MAN | (| Units in S:-MAN SMAN date |
= N \ J Fempectyee] \. J : Jo N\ K \ /roreaatsheert
> — i Tnts = T BT IR S o)
@ Rafornd SG to - d..'- Spreasiue \ A |
3 Uriss parate “good e FIF) | \[hewurits e ! Thesk steps may ol
£ 1| Units and "Rey 2 i N assigned a : . be necensory i it's OK
% into separate w::l:"-—t | unit Number | | 1o hepae Unis in
O spreadsheats |~ i | al thig point ! | ‘initiel” status {"Imbe”)
y | 1 |
—eee———_ 1 1
=~ | | |
8 Pty [ Armhive | | : |
§ Riwarwd ‘good’ ";:,‘ - ESR | ! ! 111 H 7
s sprmesd st Urits lenrsadchast| | ! ! A S L I
: =y | | ervice Leve
S-MAN % X [ S MAN [ 8 M'AN v 7 ) m
2 . ) Epesadshest is s [ S-MAN: kfI d I
5 Query Unit Holii::ggfﬁeel arahived onca | Load / Outcome Update Unit WO r OW 0 e
(% of “good” Unlts I¥'s “cloan” Update Unit unin??? |
v S h b, \_ ; \ )

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

(which collectively is a Use Case) 25



oncept Modelling
or BAs —

" Mission accomplished! Conclusions:

echniq

= "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, business-friendly set of models,
it’s much harder to dismiss the reality of the situation

2. Process Models, Use Cases, Service Specs, & Concept Models: essentialé’6
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Making Data
Modelling a Vital
Technique

Progressive detail for all techniques

Clariteq framework for analysis and architecture

Business
Objectives

Business
Process

Presentation

Services

Business
Services

Application

Data

Management
Services

Project Charter: primarily “Scope” level - may evolve

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

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.

Plan

Concept
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

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

Understand

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.

Specify

Process
Modelling

Service
Specification

Concept

Modelling
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Concept Modelling
for BAs —

== Techniques and methodologies

Technique

» 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" —

’————\

( "
Initial As-is To-be
SPC%JJ%C:[& | Concept Process Process Bsuesllcgses Use Case
Obi egtlves Model Workflow Workflow Tsee s e Models
J (vocabulary) Models Models P

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

Refine Concept Model & Logical Data Model

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

Initial To-be
Project Business Business
Scope & Cﬁgﬁ%ﬁ’t I Event Service U&%gea}ge Vﬁ’,g?ﬁﬁg\s,\,
Objectives | (vocabulary) ' |dentification Specifications Models
\ -——— = -

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

Making Data
Modelling a Vital
Technique

What actually is a Concept Model / Data Model?

» Adescription 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

“Things” first,
data later!

« Models a view of the real world, not a technical design Narrative component

(therefore, stable and flexible) 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

« 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
must maintain information

“Assertions” (policies & rules):
- Each Course can be offered through
A property of an entity Number teaches

one or more Classes
that can be expressed as a piece of data Credit Hours H Instructor Each Class is an offering of a single, specific Course

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

(which may or may not be true...)

Description
Pre-requisites

Attribute (fact) { Department

T offered via

; taught
Student offering of by Room

Class

Number

Name
Address
Major
GPA

Number registers in

is registered by

Days
Times

location of
located in

Building
Seating Capacity
Equipment

Relationship (fact)
A named association
between two entities

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

Many
(or “Multiple” or “One or more”)

29



oncept Modelling
or BAs —

L8 A better looking version of the model on the previous slide

aki
ode

i
echniq

Independent Entities at the top

Student Course Instructor Building
> —H
A
Class S A
] Room
< s J
Drawn top-down by dependency

v
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Concept Modelling
for BAs —

mie A few central ideas...

Technique

= Confusing concept modelling with
detailed database design discourages
the use of concept modelling

= We don't call it "data modelling” because,
initially, “data” is not the issue — we model:

» the things / objects / concepts the business cares about:
- terms and definitions — language first!
- policies and rules

» “things first, data later”

= A concept model provides a great platform for:
* requirements discovery
= package selection
» business process change
» pusiness architecture, etc.
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Concept Modelling

"L} The basics — ERA — Entities (Business Objects)

Technlque

A distinct thing about which the business must
maintain information in order to operate

Criteria
« singular noun (“Employee,” not “Staff”)
« multiple instances (occurrences)

* must need to keep track of each instance
(sensible to talk about a specific one of them)

» has facts that must be recorded
* NOT an artifact like a form, spreadsheet, or report

Fundamental to business analysis.
Entities are the things

* processes act on

« applications manipulate

« databases record

» Bl & reporting tools provide info about

Two basic types:

* independent — can stand alone
* dependent — must have one or more parents

Course

Student

Instructor

Semester

Must be:

- named: business-oriented noun / noun phrase

- defined: “What is one of these things?”

or “What do you mean by ?"

Independent

- “strong”

- no relationships “on top”
(no parents)

Instructor

Name
Telephone
Office Location

T rated by
rates

Dependent

- “weak”

- one or more relationships
“on top” (to parent(s))

Instructor
Evaluation
Date
Performed By
Evaluation Method
Overall Score
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Concept Modelling
for B S —

e Entity-Relationship Modelling principles

Technlque

~ v
S -
© e
a -~
A d Y
P ' ™
. ©
v e
-.“v! 9 g 42
o o ¢ -
ve v
e > »
-
- o v
- . - Y=

s N — ) — ~ = Models should:
R o2 ..+ = Mask unnecessary detail
' o =i e Highlight what matters
- = Use visual cues consistently

- 3 3
» ¥ «
2 hd
- z v
- - -

~__ We will focus on:

, * = Directionality

e e T — (top-down by dependency)
L === = Simplicity and abstraction

= Minimizing graphic "widgets"
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Concept Modelling
BA:

.0 The basics — ERA — Relationships

Technique

An association between Entities the business must keep track of

Named in both directions c classifies [ =
ustomer | ustomer itle
* verb-based phrase Category ‘ 3 | customer Number requested Title ID
. Cust. Cat. Code Name on Name
* the line tells us they are related, Description classitd | et Address Status Code
al ress
the name te”S us hOW a8 | Telephone Number Price Amount
Cust. Cat. Code Stock Quantity
Different types of relationships | places 2
1. parent-child or characterising — “bottom to top” relationship placed by 1
rom an entity to a dependent entity
2. associating — “side to side” relationship Order
between entities that are not dependent on one another Order Number
i . “w . . " . . eceived Date
3. classifying — “side to side” relationship Status Code requests
from réference data to the classified entity Ship To Address
Dependency is shown top down — No Dead Crows Order
Relationships have rules x Y T \/
« 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)
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Concept Modelllng
for B,

Maklng Data
Modelling a Vital
Technique

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”
3. Don‘t worry yet about “may” and “must,” but consider fime
4. Emphatically begin the assertion with the word “Each”

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

Course .
Each Class is taught by one Instructor...
Department
Number teaches
Credit Hours H Instructor
Description Number
Pre-requisites Name
T offered
i taught
Student offering of by Room
Number enrollsin Class Number
Name Days location of Building
Address isenrolled by | Times >_|_|_ Seating Capacity
Major located in Equipment
GPA

5. Try it on this model,
and decide if all the relationships make sense
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Concept Modelling
for BAs —

=0 Discussion — state as assertions, identify incorrect ones

Technique

Math 100 Course
In some universities, Students in Department .
. Number eaches
the same Class could be earning Credit Hours Hinstructor
credit for different Courses — it presequites Number
could be a M:M relationship. T is offered via _
— is an offering of s taught room Each Class is taught by One or More
u y
Number registers in Class is the Number |nStI’UCtOFS. On What baS|S?
Name Days X Building
Address is registered by | Times location of | seqting capacity * team te ach|n g
Iggj\or is located in Fauipment b k
Math 100, Class 3, ackup
Spring Semester 2022 * replacement
1. Student-Class Spec'all'St
Each Student registers in one or more Classes guest lecturer
Each Class is registered by one or more Students * lab assistant

e teaching assistant
2. Course-Class €

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

We are discovering reference data to

describe an Instructor's Role.
3. Instructor-Class

Each Instructor teaches one or more Classes

All of this h ] ton th
Each Class is taught by de One or More Instructors of this has an impact on the

Business Process! It's easier to resolve

4. Room-CIaSS_ _ these rules before working on the
Each Room is the location of one or more Classes Process.

Each Class is located in o One or More Rooms 36



Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

The basics — ERA — Attributes

A fact about an entity recorded as a piece of data.

If facts are needed about a relationship,
we will later 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
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, am entity will contain only base /
fundamental / essential attributes:

an essential fact about that thing (entity)

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

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)

Customer

1::

Customer Number
Name

Street Address
EMail Address
Telephone Number
Contact Points

| places

placed by

Order

3 —»

2—

Order Number
Customer Name
Received Date
Order Status Code
Ship To Address
Requested Titles

E.g., Mobile Number,
Office Telephone Number.
Facebook ID,

LinkedIn ID, ...

«—4
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Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

Summary — three types of data models

Different levels of detail support different perspectives

v
v

Contextual Conceptual
(Scope) (Overview)

e Logical

(Detail)

Context model v' Concept Model v" Logical Data Model
Agreement on “big v Agreements on basic v Complete detail for
picture,” context, and concepts, vocabulary, physical design

some vocabulary and rules

A block diagram of Some important differences
“subject areas,” higher

level than individual v Main ("recognisable") v All granular entities
entities entities only

Shows the scope or v Main attributes only, v All attributes included,

“footprint” many are non-atomic
Optional — not useful M:M relationships

on smaller projects Doesn't show keys
Not normalised

A “one-pager”

AN NN

all are atomic
v All M:M resolved
v Shows primary & foreign keys
v" Fully normalised
v" Five times as many entities
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for BAs —

Making Data
Modelling a Vital
Technique

MATH 100

=)

MATH 100
Class 3
Fail semester 2021

In this example we:

partial Concept Model

Course
Department Code
Department Name

Course Number

Course Description

offered via
offering of

A

Class (or Section)

Class Number

Max. Registrations
Days / Times

Locations

* resolve the M:M relationship
between Instructor and Class

 move redundant Department
attributes in Course up into a new

=)

Department entity
» create a reference entity

standardise the values of

"Assignment Role"

to

=

Example — from Concept Model to Logical Data Model

beginning the Logical Data Model

LWeekly Committed Hours

Instructor Department MATH
Instructor Number Kernel Department Code
assigned to Department of
( <JNama Name Mathematics
Job Classification T
Senionty Data @)
A
:\\ Course
S Characteristic [Course Number
Instructor
Start Date Course Descnption Kernel
End Date Instructor Number
Weekly Committed Hours Name
Role
S Job Classification
<ot offered via Seniority Data
offering of
o Ciass (or Section)
Characteristic
Class Number
Max, Registrations
Days / Times
Retference Entity )
(mdependen[) Locations
Assignment Role ] 0 of
lassifi 0 'a
Assignment Role Code “f — X\' 7?
Assignment Role Desc Instructor Assignment a0
2 Associative
elc Start Date
Reference classified s O DN <:I
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Making Data
Modelling a Vital
Technique

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.

is backup for is backup for %
Instructor ] Instructor 1 Instructor ] Don't show
optionality for a
- M:M relationship -
~ .
N wait until you
N
\ = resolve it.
backs up backs up \‘ /
is is is assessed 1 :
25593“‘1 assessed by \ —_—
y by assesses \ for by I
assesses \ I
ASSESSEs | N q R
P A S A N
Instructor Instructor Instructor =» Backup
Evaluation Evaluation Evaluation

»
This s the associative entity
J that resoives the M:M relationship

The two entities
are related -
that's all this shows

There is a 1:M relationship
from the parent entity
(business object) to the

child entity (business object.)
Optionality is not shown

There Is a 1:M relationship
from parent to child,

optional for the parent and
mandatory for the child

(The parent may have a child,
the child must have a parent.)
This is by far the most common
relationship in a logical modei.



Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

Consistency is a virtue

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...

\Emity Assaociative

Eny

Entity

vV

A

Entity

A

Associative / Entity

L Associative

N4

/

N

Y N

Entity

Entity

A_A

Associative

v
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Making Data
Modelling a Vital
Technique

Graphic guidelines — the “no dead crows ” principle

Kernels across the upper part of

Entity type is obvious from: _ _
the diagram or subject area

= Placement
= Relationship connections

i

-

Reference or

/Characteristics below; Types beside or
“characterising” relationship diagonally
connects at top edge above;

“classifying”
relationship
Associatives between & below; connects at side

“associating” relationships connect at top edge

Various layouts can work: Layouts to avoid:

* top-down best for mere mortals * middle-out cosmic

* left toright temporal * nocrossed obsessive

+  bottom-up organic lines compulsive
» rightto left swimming upstream * random Mensa-only
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Concept Modelling
for BAs —

= Different ways to get started

Technique

Starting the model Developing the

model

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

Study reports, screens, forms,
policies, laws, regulations, training “Sideways-in”
material, industry standards, and
other current artifacts or sources

Conceptual

Top-down

A0

Gather details, isolate things, ?,0'60«\

ut together basic model .
P & Logical




Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

Some advice on starting the concept model

What we say to dogs

—— Ciroer! Tve had i\

7 pay, Ginger! Tve had i+ ™\

f”ymofg y putof the qarg_oﬁqe ! ¥ )
( And€ rstand (anger 2?5 @y AT

F g

— =03 — L/
—

Don't begin with a lecture
on data modelling

(but | have a painful story
that had a happy ending)

If you can, don't
even mention “data
modelling”

We use ‘terminology analysis "—
starting with the nouns —

at the outset of every project.

This was demonstrated earlier in the
Client Safety Management example.
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Concept Modelling

T For reference — starting a Concept Model bottom-up

Technique

Interview business representatives about their area:
mandate and activities, goals and objectives, issues and opportunities,

needs and wants, likes and dislikes, etc....
Nod sympathetically, but ignore it all (almost!)
Instead, capture “terms” — anything that goes by a name.
2) Later, write each term on a large Post-it
3) In afacilitated session, participants sort terms into categories:
e Things (entities, but don’t use the term... yet)
e Facts about things (add new “thing” if it's not there already)
e “Other stuff”

“Other stuff” includes:

As needed, introduce criteria to _
e Metrics

be a“thing” (an entity) o _
e Organisations, departments, jobs, roles, ...

* Processes, functions, activities, tasks, ...
e Systems, tools, equipment, mechanismes, ...
e Reports, forms, screens, queries, ...

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

45



Concept Modelling
for BAs —

Making Data
Modelling a Vital
Technique

For reference — starting a concept data model bottom-up (exercise)

The assignment:

The following describes project tracking at Amalgamated
Automaton. Read it over, and be prepared to discuss the things
about which the business needs to record information, and the
important facts about them. The instructor will lead the
development of an initial data model.

Amalgamated Automaton, Inc. has a growing Information Systems
department. Until recent years, the department was concerned
almost entirely with selecting, installing and maintaining purchased
software packages. Recently, however, the focus has shifted
towards the in-house development of application software.

One of the problems confronting the IS department is that they
have no base of historical data to aid in trend analysis or
estimating development effort, nor any effective means of charging
back development costs. The proposed solution is to develop a
simple Project Tracking System, which will work in conjunction
with the existing Personnel and General Ledger Systems.

When a development project is initiated, a project name and a
short description are recorded, among other things. Soon, before
any further work is done on the project, a new account is created
on the G/L System, identified by a G/L account number. Project
costs will be charged to this account, and the project budget is
recorded as the initial account balance in dollars.

Project planners break a project down into many tasks,
perhaps hundreds. A typical project task might be “Test Order
Entry Module”. Some of the facts which are required about
tasks include a brief task description, estimated work hours,
and the scheduled start and finish dates.

Eventually, individual employees are assigned responsibility
for the tasks. Some tasks will be the responsibility of many
employees, and an employee might be assigned to many
tasks. As each employee is assigned to a project task, their
planned start and finish dates, their contribution to the task
(not a “kind of work,” but their specific duties on the task —
e.g., “Develop test scripts”), and the estimated number of
hours they are to spend on the task are recorded. Employee
information such as the employee name and number are
available from the existing Personnel System, although it will
have to be modified to record the employee's hourly charge
out rate.

When an IS employee begins work on a new task, their actual
start date is recorded. A running total of the number of hours
that they have worked on each started task is updated
regularly. At the same time, the remaining balance in the
project account is updated. When an employee completes a
task assignment, the actual completion date is recorded.
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Technique
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Introduce "thing criteria" as necessary:
» singular noun — can talk about one of them (Worker not Staff, ltem not Inventory)

= multiple instances

» must need to and be able to track each instance (uniquely identify each)
» has facts that must be recorded
» NOT an artifact like a spreadsheet or report (not a Call Log or Worker Directory or...)

Worked example from in-person two-day workshop

vy

We have demonstrated
there are four main entities
(it's a very simple example)

Project
Employee
G/L Account
Task
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Concept Modelling

for BAs —

.0 Entities — more specific criteria

Technique

An entity is a distinct thing the business needs to know about,

often described as 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.
e we can discuss “one of them”

» has multiple occurrences (or instances)
* 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

Staf Marriage
Employee
) . “event”
person
lventory s
Locations
Part Regulation
Site
] ] “thing” “concept”
place
Structure
Department

» 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...

“organisation”
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Concept Modelling
for BAs —

= [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...

2. 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., “Venhicle”
(An example of this is coming up.)

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

4. 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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Concept Modelling

= Types vs. Instances — “What do you mean by a Bus?”

Modelling a Vital
il A B
] L e [ | = Model Length Width Introduced

Technique

35 feet (11 m)

102 inches
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? P 30 feet (9.1 m) 96 inches T
An individual Vehicle? — an Instance? 35 feet (11 m) (2.4 m)
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Concept Modelling
for BAs —

=0 “What do you mean by a Bus?”

254 British Properties b E

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 Drive, 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
= P P —
E - - g 8
S - e - £ g 4
=6y 3T 2 EE B2 0§ 3 |Zur
803 ) 3 D > ) 3T
S v [T o 5o 08 o 5o P é woc 39
& g R &L §0 &L a8 EE E § S
§§> §£ Eﬁ w §ﬁ §ﬁ >0
6.35 6.53R 7.03 7.15 731 734 7.54
6.45 7.23R 7.33 7.45 801 804 8.24
7 8 07R 817 828 844* R47 918
8.20 8.40 8.53 9.06 - 9.15P* 9.41 |
9.22 K T4 T0.00 0.3 - Vw.a'F — TU.43

264 British Properties

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

Department

Building

Course

Student
Directory

Class
Roster

Organisation
Chart

Faculty
Member

Scholarship

Prerequisite
List

Instructor
History

Registration

Faculty

Payment

Section

Assistant
Dean

Student
Body

Course
Catalogue

Admission
Date

Physics

Phillips
Building

Class

Admission

Request
Form

Professor

53



Concept Modelling

for BAs —
Making Data

Modelling a Vital

Technique

Which of the following might not be valid entities?

And if not, why not?

TTranscript

a report
y A

TDepartment

lass
Roster

a report
 JEP

TRegistration

v

Student

v

Course

v

Scholarship

Y 4

TSection

y

TBuilding
rganisation
Chart

a visual report

TFacuIty
ourse
Catalogue

a report

Answers — good Entity or not?

tudent
Directory

a report

rerequisite
List

a list

ssistant
Dean

a Job Title

TPhysics

an instance

dmission

equest
Form

Y

aculty
Member

¥ i

v
Payment

dmission
Date

an attribute

v

T,CIass

a form (artifact)

nstructor
History

a list, "history" is
not singular

tudent
Body

not singular

hillips
Building

an instance

TProfessor

a Job Title
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= Entity definition basics

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?”
* 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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Concept Modelling
for BAs —

= 2o Entity definition — bad example then a good format

Technique

mer Customer
We havesawariety of Cust rs that 1. A Customer is a person or
operate in multiple graphies, and organisation that is a past, present,
these must bhe-facketNg order to or potential user of our products or
consoligddate purchasing statissigs and services.
P le our rating process to iden g 2. Current examples include
our best Customers. Solectron (contract manufacturer,)

Cisco Systems (OEM,) Arrow

Electronics (distributor,) Best Buy

Entity definition format: (retailer,) M&P PCs (assembler,) and
1. A description of which real-world things will be included in scope. individual consumers.

This might be developed from a list of standard “thing types” — person, ud h tself wh
organisation, request, transfer, item, location, activity, etc. 3. Excludes the company itself when

Be sure to identify any specific inclusions (“This includes...” or “This is...”) WE USe our own products or services
but includes cases where the

Customer doesn't have to pay (e.g.,
a charity.)

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...”)
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Concept Modelllng
for B

T Starting an Entity definition — anomalies & sources of confusion

Technlque

“Can anyone think of examples that might surprise someone else —
anomalies or potential sources of confusion.”
E.g., how could we legitimately have different ideas what “Employee" means?

. ( Employee h

. N J

: Project

¢ N\ J

. [ Account

) J

e .7 [ Task )
J
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Concept Modelllng
for

mio Starting an Entity definition — suggested points

Technlque

“Can anyone think of examples that might surprise someone else —
anomalies or potential sources of confusion.”
E.g., how could we legitimately have different ideas what “Employee" means?

Here are some reasonable suggestions —

( Employee b
e F/Tvs.P/T?

* Only IS Department? N

* Include management, or only individual contributors?

- : : Project
e Still in recruitment (an applicant)? J

* Onboarded? on probation? active? retirees? N

* Include contractors, student interns, vendor staff, etc.?

* Volunteers? Account
* Atype of worker (DBA or tester) or a specific person?

* A robotic, automated, or Al agent?

« .7 [ Task




Concept Modelling
for BAs —

=t 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?

Here are the points selected for this company —

( Employee b
e F/Tvs.P/T?— Both

* Only IS Department? — No N

* Include management,

or only individual contributors? — Yes, everyone Project
e Still in recruitment (an applicant)? — No L
* Onboarded? on probation? active? retirees? — Yes, all
* Include contractors, student interns, vendor staff, etc.? — Yes, all Account

* Volunteers? — yes

* Atype of worker (DBA or tester) or a specific person? — Only a specific person

* A robotic, automated, or Al agent? — No, only a real person [ Task




Concept Modelling

w0 Defining the Entity "Employee" — "Worker"

Technlque

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)60



Concept Modelllng
for B

Zio Another example — starting an entity definition for Task

Technlque

“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
J
) [ Account J
[ Task J
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Concept Modelllng
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Making Data
Modelling a Vital
Technique

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 Task is a specific, time-bounded,

* 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
used across multiple Projects? 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

* Produces a specific deliverable or state?

* Time-bounded or ongoing?

* Performed by one Worker or
one or more Workers?

Worker

Project

J

Account J

|
|
|
|

Task J
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= Now we have definitions — it's "safe" to draw the ER model

aking Da
odelli
echnique
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ng
U

assigned - charged
[ Worker r to [ Project I to Account J
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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Concept Modelling
for BAs —

= =9 Optional — the finer points, beginning with relationships

Technique

A significant, named association between entities — No “shortcuts” -
one of the types of facts about entities that data models depict redundant or
ransitive
partitioned relationships
into
A relationship can be Organis_ation -
“recursive” ——> Unit 3 Job
(self-referencing) classifies Category
is part of -
contains
assigned to
is contained in is
classified by
Building is the location of Position Employee
is filled by I
is located at
fills

No irrelevant
7\ visited <—— relationships

Guidelines
* named with a descriptive, verb-based phrase — not “has” or “is related to” 310 62
(the line tells us they are related; the name tells us how) ahead

e

* named in both directions — try to use the same root word at both ends
(e.g., “classifies” and “is classified by”)

* the complete name reads like a sentence (noun verb noun) —

“Position is classified by Job Category”
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Concept Modelling

.20 Relationship cardinality (maximum cardinality)

Modelling a Vital
Technique

A kind of “business rule” Organisation
that applies to relationships Unit Job
| Category
classifies |
One Many is <:ontained__contains
One or More i
/ ( \)~ n is classified
by
Buildi ) _ Positi
uilding | is the location of osftion Employee followed
l is located at \ s filled by / | by
il List Item ||
S
Each Building is the location of Each Position s 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)
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Making Data
Modelling a Vital
Technique

Note —a 1:1 relationship might be necessary in the Physical Database Design

1:1 relationships — almost always an error!

e.g., "Fixed Asset” records financial data about a “Network Component” but they are in
two separate systems (the G/L System and the Configuration Management System)

connected by a 1:1 relationship

Incorrect analysis

Network
Component

| is recorded as

e.g., Project costs are probably prorated across many Accounts

Failing to account for changes over time

Project

| is charged to

records details of

Fixed
Asset

funds charges for

G/L Account

e.g., an Employee may hold only one Credit Card at a time, but many over time,

and we virtually always want history.
The most common written constraint
in Concept Modelling is

"one at a time but many over time."

Employee

I holds

is held by

Corporate
Credit
Card
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Concept Modelling

.08 Relationship optionality (logical models only)

Technique

Each Building is the location of a minimum of Zero Positions

(and a maximum of Many Positions) Organis_ation | Job
Each Position is located at a minimum of One Building Unit [ Category
(and a maximum of One Building) classifies
One One of More —6 contains Some methods show a single
\i"tamed - Eyda:iﬁw crossbar, which is ambiguous
- Position an\
Building 1 is the location of ~ Employee
H N\ is filled by A
\ is located at \
One Zero
(Must Be) (May Be)

Key point

or,
Each Building May Be the location of One or More Positions
Each Position Must Be located at One Building

Typically only shown in logical
data models — don’t bother
with optionality on M:Ms

To determine optionality (a.k.a. minimum cardinality)
* for each entity, ask
“Can one of these be related to a minimum of Zero or a minimum of One of the other entity?”

* record the answer — 0 or 1 —at the “other” end
“zero” means an optional relationship (May Be) and “one” means a mandatory relationship (Must Be)

* easier form: "Each one of these May Be be or Must Be related to the other?"
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Making Data
Modelling a Vital

One more Conceptual to Logical example, drawn top-dow

Technique
Conceptua/ Student Course Beginning the Kernel Entity Department
Swdent D mmmm Code Logical model ~ (ndependen) [Depariment Code | MATH
Name  Jegisters T Course Number [ dPr Name Department of
etc Course Description + Matltomiancs
Department Name >; —_—
| s prerequisite for
. %
ety Characteristic Entit Course
p— M—ouercd via (independent) (dependent on i’ S = S
e parent) epartment Code MATH
Registration Date = g - Course Number 200
Registration Status Class (or Section) Student ID corse Daseroten
Midterm Grade £ Class Number N ~ourse Description
Final Grade registered by MaX. RSt =
st el etc Characteristic Entity "
) Dates / Times + (dependent on 1 to
In this example we: Locations parent) Math
110
. . Class (or Section)
* move multi-valued Class attributes L.
MATH |Depariment Code forg\ s
. . . - pi
into their own entity — Class Lecture 200 |Course Number » Q
» resolve the M:M relationship > B i
Max. Registrations For Depantment Gode | MATH
between Student and Class Regstration of 7 200
Status - % Deparntment Code MATH

resolve the recursive Course to

7

attributes in Course up into a
new Department entity

move Registration Status into a
reference entity

(independent)

| Midterm Grade

Final Grade

et

Associative Entity
(dependent on two or
more parents)

Class Number
Class Lecture SID
Start Time

End Time

Location

Reg. Status Code |H— (R Is Course Number | 110
i i Reg. Status Desc i CRsieciue A Enti Math 110
Course M:M relationship e Registration socalveErtly ,
ete Regisation Date resolving the Is a prerequesite for
n :
° — recursive Math 200
move redundant Department 0 elstiation Stitye Code relmiioriatip

(dependent on two
ofr more parents,
in this case each

an Instance of the

same entity)



Concept Modelling
for BAs —

=9 Don't forget the four Ds of Concept Modelling

9 Dependency

Technique

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

“What are the potential differences
of opinion?”

“What type of business object is this?”
“What other object does it depend on?”
Essentially

- is it a free-standing thing?,

- a type of thing?,

- or repeating detail about some other thing?

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

* GEFN!" HPDL!"*

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

e 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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Wrap-up discussion

Please let us know the key point (or points)
that mattered most to you in this session.
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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@oclariteq.com
 t: @alecsharp

* ig: @alecsharp01

* m: +1 604 418-3352
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