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.. Instructor / course developer background...

Masterclass

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

*)

« Business Process Change — discover, model, Process [ Business Process ModemngJ
analyse, and design/redesign processes
« Application Requirements Specification oot [ Use Case Modelling ]
« Data Modelling and Management | My roots! Application : o
[ Service Specification ]
+
» Facilitation & Organisational Change Data[ Concept Modelling ]

* Project Recovery
« Consulting, teaching, speaking globally (pre-pandemic)

 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

i

WORKFLOW
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., Background for this course

Masterclass

Get everyone, even experienced modellers, to the
same baseline of concepts, conventions and

Business- / terminology, and our unique business-friendly approach.

Oriented Data
2 days 1.25 days
Business-Oriented

Modelling
Data Modelling
Masterclass

3 days in-person

Ad dD 1.75 days
2 or 3 days M::;f;g e y‘\ Learn techniques for modelling more complex situations.

Two important notes:

1. Our focus is on engaging businesspeople in
conceptual and logical modelling of operational data
(master data, transactional data, & reference data)
with some time on Bl / Dimensional modelling.

2. This is not a class on physical database design or
implementation strategies (e.g., Data Mesh or Data
Lake) and is not a class on Data Governance, Data
Management, or Data Strategy — it's about mod%//ing.
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.. Overview and logistics

Masterclass

»

Introduction / Level-set

1.

Essentials of concept modelling (longer)
(& relation to other BA techniques)

Adding rigor, structure, & detail (shorter)
(Conceptual to Logical)

Advanced Topics

B wnh =

Interesting structures
Modelling time & history
Rules on relationships and associations

Presentation techniques for
data modellers

Relating Dimensional and
Entity-Relationship models

You:

 Name (how should | address you?)

* Role /job title, organisation,
and location

 Brief description of your work

* |s there a topic you are especially
interested in?

» Please try to keep your introduction
to one minute or less
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cenes o CaSe Study — Concept Model, Services, Use Cases, Business Processes

Masterclass

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

ACD0GB

* 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!

e 3
Leowrnol
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.., Case study — Concept Model, Services, Use Cases

Masterclass

 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

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

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

»  Concept Modelling was a critical tool in understanding the underlying policies,
and developing the process & requirements
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SSSSSSSS

From one-on-one interviews with 8-10 key stakeholders we gathered ~200 terms related to
CSMP (Client Safety Management Program) — "anything that went by a name." Here are 24
that met the criteria to be a "thing"— the candidate Entities.

Device Client
aaleare (5 ot
Slug Operation

Pig Facility

Unit Location Company Site
|dentify synonyms and select one term.
- How do these relate to one another?
What do you need to know about each?
Operator Owner Boiler Licensee
Verification =~ Customer Plant Inspection
Permission Authorisation License Confirmation
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Masterclass

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! -_———
/
| | | | |
Pressure I I - I — I - | Unit
i Licensee Confirmation License I

Device Vesssl I Plant I Company I I I
I I I I |
| | | | |

Boiler Slu : Facility : e Operator : i : LEME ; Facility
& Inspection Authorisation |
I I I I |
| | | | |
I I anci I I |

Unit _ I Site I PRICANt  Gvner 1 o o |  Client

Pig Verification Permission
| | | | |
| | | | |
; ; Customer : : I
| Location | | | |
I I | | I Inspection

| | | | |
I I I I |

: Operation : : : I CanE

I Authorisation

I I I I |
\

- e e

e e e o e o o o o e o e EE e e e e EE e e e
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.. Concept Model Version 1; not perfect, but a good start

Masterclass

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) Ioperazes
and then update the diagram with hash marks ( 1— ) and crowsfeet ( i ) = operatedty
Facility
IS Ts the location of
granted
Definition -
A CSMP Authorisation is a permission (or isgramedml is,ocatedatl
license) to operate a self-managed safety -
program (a Client Safety Management Aithorester Unit
Program) at a specific Facility, for a specified —
time period, usually 1, 2, or 5 years. Issubjmdw
is performed on

The CSMP Authorisation is "all or nothing" - it

covers ALL the Units at a Facility. Inspection
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.. Just boxes and Ilnes but raises important questions

What do we issue

Are Units permanently the Authorisation to?

part of one Facility?

What do we Inspect?

10
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aiea, CoOncept Model Version 1; state Assertions and challenge them

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: B
Each Facility is operated by ___
Facility Assertion:

: - Each Facility is the location of
Assertion: ty —
Each Facility is granted ___ FamwT“"e location of

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

11
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e, Concept Model Version 1; revised Assertions from challenges

Masterclass

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.

Each Facility is operated by one or more Clients

Assertion: Client at a time (Joint Ventures) and

Each Client operates over time (changes in Ownership or Lease.)

one or more Facilities — So, this becomes a M:M relationship, and we should

I"Pe“‘es not show a Facility as being dependent on a single

Assertion: oty Client, because a Facility is an independent thing.

Each Facility is operated by But... we don't always get our way!

one Client Facility Assertion:
Assertion: — Each Facility is the location of  yEgg, but one or more Facilities over time, because
Each Facility is granted ";amedxtsme catonor - ON€ OF more Units Units can move between Facilities. So, this
one or more CSMP Authorisations : becomes a M:M relationship, and we cannot show

Assertion: . . . =
One CSMP Authorisation at a time, Eseh Hrirle lieatad st a Unit as belng §epepdent ona snng!e Facility,
but one or more over time is granted to islocated at one Facility because a Unit is an independent thing
CSMP 2

Assertion: Authorisation Ll Assertion:
Each CSMP Authorisation is granted to == Each Unit is subjected to
one Facility one or more Inspections

is subjected to
is performed on
Assertion:

Inspection Each Inspection is performed on
one Unit

12



BODM-MC:
Business-

e Concept Model Version 2; revised from challenging Assertions

Masterclass

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

isa )V of Note:
Client . Unit You don't always get what you want or what you think is the
- islocated at right thing in Concept Modelling. In this case the client (the
il gy e Regulator) said they always wanted a Facility to be operated
isopmdbyI by ONE AND ONLY ONE Client.
T Ieperiormedon If a Facility was operated by multiple Clients, they would
Facility , e 'ecatono

require the Clients to form a new Joint Venture Client. This

was to ensure that if there were legal difficulties, there was
tsgrancad IE— only ONE Client to go after.

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

Inspection

CSMP

i itborieation 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: csig

<

Client , _"oPered®  Facility

operates

e«
is @)V participantin
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Business- n . . n
ot . VWhat do you need to know about the things in the Concept Model?
Masterclass
Client Unit Sketching this out was fast, and raised many
TEVETR B i questions that had not occurred to the client...
Full Legal Name g Unit Manufacturer Serial Number
Goes By Name - at URN (Universal Reference Number)
is vV ; hon * . ) ility,
S e Offce Locatio Uit Type Is there one CSMP per Client, per Facility, or
member of |Legal Entity Type Manufacturer Name \
- Manufacturer Model Number some Other baSIS?
operates Manufacturer Description
operated ni ur H
by e « Do Units frequently relocate, or even turn up
Facility Initial Registration Date at another Cllent?
Facility ID registered Facility Installation Dates
Client Name > aestion of Facility Removal Dates Wh L. d
Faciliy Name L . at is inspected —
B subject . .
Faciity Type of the Facility or the Unit?
Contact Persons performed
- Name on/ -
- Contact Type SRR peson * Does the CSMP cover all or some Units at a
- Contact Points s | e.g., email, Inspector ID o
il Ll et iy oo Facility?
T oranted facehookyss Inspection Date/Time
Imspection Type N d MANY
grantfeot: Inspection Test Types ...an more...
Inspection Test Results
CSMP Authorisation
Appicalon e It's not perfect, but the businesspeople
S found it incredibly useful. Model took

Effective Date

FRMEL This was done initially without any ~90 minutes

CSMP Auth'n Status . .
data modelling terminology or symbols! 14




BODM-MC:

SSSSSSSS

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

Masterclass

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") ne

 |dled (requiring the service “ldle Unit") e aYe‘ Aies
. iy 1hes 20\

» Reactivated (requiring...) tlﬂ\ ca

. Repaired essel 40 \N\'\e“\N

* Inspected \ a\wd\’s COTS S|

* Relocated me‘\(\'\(\%se\ec{m%

« Retired S0 a{\(\%’

. evaV

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

15
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Data Modelling
Masterclass

. Identify Services (Events) then Use Cases / User Stories

Finally, we'll identify the Services (verb - noun pairs) we need, and the Use Cases /

User Stories by which the Services will be accessed

T Client —

What events | o - Who needs ( Use Case or
happen to a Unit - e i — access to each Use Case User Story
whadt a dre the' i 5 /  |Portal  via S-MAN \\\ Service, - add Who and
needed services: 7 il T : > How
(Verb - Noun) 7 - B PO VENTEEN \ and How .
/ " e B AN \ Service Service (or Event)
* / Ve Register _ A Specification |_ add a Verb
o ... (."‘ / O i S \
. frome— - N Sperate \"“«. _ (Bvents)  J45 the Noun
| | Reactivate/ } ‘ ""L'Ga-‘:L . |
. ‘ | (a Business | ! , (  Entity
"-. o\ Obj(?Ct / [ Idle | | CI\O/Ir;CdeeFit or simply a "thing"
" \Repair \  Entity) / - a core Noun
\\ X e s A // /."‘ - J
"\\ \ y /
\ \\ Service Inspect ¥ /// < @ great our
\_\ \\\ /// 7 Od@l | ) OVerIng y . S)
S S R i conceP int for dis¢ s (User stor!
™ s stOlrt'.ngJ 4 Use Cas€
Supports Service-Oriented Business Analysis Servic

16
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“.. Note — "User Story" and "Use Case" are not so different

Different format and detail, but the same basic concept.
Initially, at the Scope level, they're much the same:

User Story (who — what — why):
"As a Client, | 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
17
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SSSSSSSS

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.

18
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o DISCUSSION — Ohe quiness Servipe, one or more Use Cases

Masterclass

One Service

Who What How
(the Service - e
verb + noun) i SR
Multiple | Client Register Unit via Portal \ Bk Na </"‘/
Use Cases Customer Service Rep (CSR) || Register Unit via S-MAN (the ERP) y \/,, “““l ‘X
.
Client Register Unit via Mobile App e U ) Load\
', ’ n\ . ,' ‘
?77? Register Unit ?7? '\\ S
s T/ |
. . . ‘ WP /
What is the value of documenting the Service only once? L RN "/ /
("One Service available through multiple channels.") N/

» 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 19
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.. Clarify scope of the new process and identify participants

Masterclass

g Iie;gvg/e s;g/g’.ted for
gi'grg[esrixbmits 25%{1;??0%%?:
2?,‘%‘;? isr’:t’f)o Grant Client Safety Management Program
acsmP Accept Audit Verify Determine & || Detormine & || |ssye
O [}[ }[}[ }[}[}
Agency Result:

Main Activities (or Milestones, Phases, or Subprocesses) Revenie collected

New participant in

Cases:

_ It ” CSMP; confirmation
. New Process Scope Model — pure “what”... that regulations ara
* Grandfathered satisfied

* Ownership
Change

e\~
pe N\Od Applicant | [ Customer Records Safety Finance
dSCO 3 '\t\es Service | | Management| | Operations
ent® \ fof AcEN
\

ug® '
an N ® O{ de’(.a Grant Client Safety Management Program

a\sO A \evel
\Ne oyt (\a\ . . Determine & | Determine &
d\-‘\o Accept Audit Verify Collect Collect Issue
ad CSM CSM CSM ) ) CSM
aﬂ Aoplicati . Equipment Consultation o
pplication Program Equipment Fees Fees Authorization

Main Activities (or Milestones, Phases, or Subprocesses)

. JL_JUL U

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

20
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The initial, business-friendly workflow model

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

Complete and submit
ESR spreadsheet

Obtain and Submit CSM Revise/fix
€ prepare CSM application & CSM
% application app fee pymt. application
Conduct
CSM audit
l !
S : 3
< Submit CSM Confirm Reviseffix ;
8% application & prerequisites & CSM Receive C%‘;‘d”d.
5% app fee pymt. CSM app. application R notice audit
g completeness locaton
g = notification OK
[} ot
1] location
§ Provide client- |—/ J
< specific ESR
[ =
i spreadsheet —
spreadshoat
a :
© Create Misc. 56
% Rev. Trx for fee ;xlshng “ ”
L Any CSR will be able to handle the fee payment pces d ff |
qe, payment transaction. Subsequent CSM- A H a n O Le V e
2 spacific steps will likely be handled by a
) single CSR specializing in CSMs. kfl d |
5 — WOrKrmriow mode
3
(&)
w
B
Q
3
14
@ To keep the diagram legible, we haven't «
% shown this every time, but all movement of Securggl':.
2. the spreadsheet between the Client and Hold
%) the Authority is via a secure file and FTP spreadsheet

21
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Then detail showing where use cases & services fit

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

A “Service Level”

workflow model

s
8% . . .
£ 3 3) ...by interacting with
- ®
g2 \
©
(]
= Correct and
2 . ~—»{ resubmit ESR {—
O readsheet H HY"H
1) This Actor (or Role).... === | | 2} completes this Activity...
o / Including:
2 All records must IT may be able to prowge
& be clean before | | faciities to automate th : gg‘;::,g?ﬁngm:;i ;ﬁ?
E Joading the data \\ / and subsequent three steps Op. Permit (for pro-ratfha) \
\ ; 2 " = u— AAAAAAAAAA P g = 0 motification
e Reconcile No (*Reassemble” Load new Units / ] 1 Inspect and Idle CSM Summarize
4 . Fspreadsheet Units Tojecied | spreadsheet |——— override known | 1,/ approve” CSM Units in o invoicing
8 amer | with S-MAN Units —» as necessary |— Units in S-MAN J 1 | Units in S-MAN S-MAN data >
> hiope | Rejected \ s \ | spreadsheet
‘% | Rmﬂ . = Spvel::r:ll:nee'. T \ ------ f ---------- T
5] ! Units Sep_arate g°°d (a FTP) | \ [New unitsare ! These steps may not
& : | Units and "Rej : assigned a : : be necessary if it's OK
% | into separate w:;ﬂw ? | Unit Number | i o leave Units in
3 | spreadsheets [ i | ? ! atthis point | : “initial” status (“limbo")
l o —_.,AhAAAEE d i d
1 | I |
§ : _ Previously ‘ Archive : ' |
4 | Lnl apcnachtinet Unks spreadsheet| | i i
1 _,'_’/ | ]
. T " = . N {2 PN T B v ~
e S-MAN: ) Seciradio Speeadsheetis | S-MAN: [ S-MAN: S-MAN: |
) Query Unit s Hold st J archived once |~ Load / Outcome Update Unit
z preadsheet if's "cegn” Undate Unit Unit?2?
by ) of “good” Units padioUnit] A THE I

4) ... this Service offered by a System _—
(which collectively is a Use Case)

22
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SSSSSSSS

= "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

S = =

S

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’3
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Business- ol -
“.. Our framework for Business Analysis
asterclass
Framework Layer Technique sample What it covers o
c .
T . . ) v Project Charter — documents the {2 seque“
) The university is initiating the “Strategic Enroliment ) . e is N
© Business program to raise Student graduation rates in part by rationale, objectives, scope, ar'1d ™S
8 Objectives ensuring Classes are available for Student success measures for the project
registration when needed.
@ Regisirars [gi%i'ni‘e H@gf;haﬁgg v' Process Model - shows “what”ina  Business Process:
Q Business Report forward Scope Model, then “who & how” ina gives great context
o Process eparent GrTrT gy — Workflow Model — the steps done by  for Business Analysis
o Advisor o " I Student n the actors in the process
changes
. ]
Presentation Characiers of Last Name . ' v' Use Case — models how an actor
SerViceS Then System lists matching Students interacts Wlth a SyStem to Obtain
8 ; t ["f When advisor selects list item T_hen System displays expanded Student (t”gger) a Service, typlca"y tO Use CaS?S and
_-g (user nte ace) When advisor efc. view with needed Classes Complete a Step in a process Serv,ces_
& J e where we capture
S | [Business Reqister Student i Class v Service Specification - describes Functional
< Servi oput Mossage: | yorly Stdert Siaus Output Messager a service — a package of rules and  Requirements
ervices ) Student Number Gonfrm Class avaiabity Results logic — that is triggered to complete or
(rules & logic) Class ID respond to a business event
—_ T e e
< | | Data Mgmt. S Depariment it v' Concept Model - depicts . Concept Model /
= Services oo in stornaor ~esgnad] Name the things and the facts about things Data Model-
ame o| Rating Code . .
0 (databases) oo Goss L= the organisation needs to record; t o] tl;
Times the things (the entities) are what a great piatiorm
for Business Analysis

processes and solutions act on.

24
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Business
Objectives

Goals

Business
Process

Process

Presentation
Services
(user interface)

Business
Services
(rules & logic)

Application

Data Mgmt.
Services

Data

(databases)

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

ensurinClasses am» available for Student

registration when needed.

the ultimate “what”

Registrar's

gzzeer:tte Attach Reg
Office Summar Request and
Y forward
Report
Check Reg -
Department Request for
Advisor data e
changes '

When advisor enters five
characters of Last Name

Key point! Everything relies on the Concept Model

All use the language and constraints of
the Concept Model (the “thing model”) —

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

Veerb-Noun pairs:

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

~~ The core Nouns or

Then System lists matching Students
When advisor selects list item , actor + service + platform:
Then System d d Student . .
When ad view with ne@ed Classes ) Advisor Reglster Student
i tc. . .
e ___|.inClassviaSRS__________ /]
Re.gister Studeﬁ in Class (SerVK:e
Input Message: xer!fy g:ugent Status Output Message: .
Stder Numor Lerty Student preregs | Resals verb + noun ( + nounj:
Cloausr:?DlD Create Registration Regl ster
______________________________________________ || _StudentinClass ________|_|
Course
Department Instructor .
Student registers Number D Entlty
Number in offering of JTgned Name - [—
Name to] Rating Code nou n .
GPA < Class
Times \KL CIaSS L/
Locations

Bonus — great starting point to discover your
Events/Services and Use Cases/User Stories

Things in your
enterprise. Also
known as

Business Objects.
25
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Progressive detail and Agile

Clariteq framework for analysis and architecture

Goals

Process |

Business
Objectives

Business
Process

pplication

Presentation
Services

Business
Services

|A

Data

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
Modelling (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.

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.

e N
Process
Modelling

Y,

4 I
Use Cases

- J

4 I
Service
Specification

- J

S ~
Concept
Modelling

\_ J

Understand )

Specify

The "Agile Zone"

26
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.. Techniques and methodologies

Masterclass

» 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
S'ngjicf& | Concept Process Process Bsugrl\rllgsés Use Case
ORiaPe o Model Workflow Workflow Specifications Models
J (vocabulary) Models Models

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 & Claggz?t Event Service U,f/l%g;ge Vﬁ’,{,?ﬁﬁgiv
Objectives | (vocabulary) |dentification Specifications Models

s————/

Refine Concept Model & Logical Data Model




BODM-MC:
Business-
Oriented

Data Modelling
Masterclass

Let's dive in to Concept Modelling!

Also known as...

Conceptual Data Modelling
Business Object Modelling
Domain Modelling

(rarely) Fact Modelling

and probably other terms...
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What actually is a Concept Model / Business Object 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

A property of an entity
that can be expressed as a piece of data

Attribute (fact) {

Student

Number
Name
Address
Major
GPA

registers in

Course

Department
Number
Credit Hours
Description
Pre-requisites

teaches

/

Entity (thing)

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

Instructor

offering of

T offered via

Number
Name

taught
by

Class

Room

is registered by

Days
Times

location of
located in

Number

Building

Seating Capacity
Equipment

Relationship (fact)
A named association between
two Entities

“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

One . .
same Course in the same Academic Term

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

Independent Entities at the top

Course Instructor Building
A
Class > A\
Room
s I

Drawn top-down by dependency
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» Confusing concept modelling / data modelling with
detailed database design has discouraged
the use of data modelling — but this is changing!

= 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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The basics: ERA — Entities

A distinct thing about which the enterprise
must maintain facts in order to operate.

Criteria —

* singular noun — we can talk about one of them
(“Employee,” not “Staff”)

* multiple instances

* must need to and be able to keep track of each instance

* has facts (attributes & relationships) that must be recorded
* makes sense in a "verb-noun" pair

* NOT an artifact like a 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 Building
[ Student }

Instructor
[ } Academic Class
Time Period

Must be:
- named: business-oriented noun / noun phrase

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

or “What do you mean by ?"
Independent p  Instructor
u " Name
) Strong Telephone
- no relationships “on top” Offics Location
(no parents) iy
rates
Dependent »  Instructor
- “weak” Evaluation
. . Date
- one or more relationships Performed By
“ ” Evaluation Method
on top’ (to parent(s)) Overall Score
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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., KPIs

Note — it often works best if you don't start by talking about
Concept Modelling or Data Modelling... “Now! That should clear up

‘ - a few things around here!”
JUSTDOIT.
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An association between Entities that the business must keep track of

Named in both directions claaaliion
Customer | Customer Title
 verb-based phrase Category 3 Customer Number —— Title ID
i Cust. Cat. Code | Name O i me
» the line tells us they are related, Description mainag| gt Aidroes |Status Gode
al ress
the name tells us how @S | Telephone Number Price Amount
Cust. Cat. Code Stock Quantity
Different types of relationships ' places 2
1. parent-child or characterising — “bottom to top” relationship ——
rom an entity to a dependent entity (1:M /]
2. associating — “side to side” relationship Order
between entities that are not dependent on one another (usually M:M) grder Number |
. “ . . ” . . eceived Date —=
3. classifying — “side to side” relationship Status Code oquasts
from reference data to the classified entity Ship To Address
(seldom shown in the Concept Model) »
Ordet Customer

Dependency is shown top down — No Dead Crows

Relationships have rules x I [ \/

« cardinality — 1:1 (almost certainly wrong,) 1:M, M:M

A
Customer Order

« optionality — relationship may be present or must be present
(not shown until later, in the logical model)
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A kind of “business rule”
that applies to relationships

Building
I

One Many

/ (One OQ

is the location of

Organisation
Unit
__contains
is contained
in is classified
i, by
Position
is filled by

Each Building is

the location of

a maximum of Many Positions
(or, ... One or More Positions)

is located at

N

classifies

Each Position is located at
a maximum of One Building

Job
Category
Employee followed
| oY
fills List ltem ||
|
l follows

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:

* for each entity, ask

recursive relationships.

“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;

"One or More" works better for businesspersons than "Many"

* possibilities — 1:1 (error), 1:M (common), M:M (more work, eventually)
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2.

Note —

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

Relationships — state as assertions
1.

You must state the relationship name as an assertion,
in both directions (for clarity and confirmation)

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”

Try it on this model...

Student

Number
Name
Address
Major
GPA

enrolls in

(@)

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
Descrip 11917 Number
Pre-requisites Name
Toffered via
i taught
ffering of gby Room
Class
Number
Days . Building
Times >_|locat/on of Seating Capacity
Rooms located in Equipment

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?
37
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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 v 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 ' t on th
Each Class is taught by o) 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 38
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A fact about an entity recorded as a piece of data.

If facts are needed about a relationship,

we will later (in the Logical Data Model) create an entity
that represents the relationship and records its facts

Like Entities, attributes are named and defined

Not every possible fact — just the ones we need

Have properties that we address during the transition from
Concept Model to Logical Data Model

1. base or fundamental attribute

2. single-valued vs. multivalued —

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

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

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

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

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
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\ed
a\e
Different levels of detail support different perspectives csion s OO
\JE

@ 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
some vocabulary

A block diagram of
“subject areas,” higher
level than individual
entities

Shows the scope or
“footprint”

Optional — not useful
on smaller projects

concepts, vocabulary,
and rules

physical design

Some important differences

AN

AN NI NN

Main ("recognisable")
entities only - a singular
noun used daily

Main attributes only,
many are non-atomic
M:M relationships
Doesn't show keys

Not normalised

A “one-pager”

v’ All granular entities — many
too detailed to come up daily

AN

All attributes included,

all are atomic

All M:M resolved

Shows primary & foreign keys
Fully normalised

Five times as many entities 4p

AN N NN
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« 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 -
N wait until you
N \ resolve it.
) backs up J backs up ~__ ", )
. —+ \
is is is assessed 1
assessed assessed by \
by by assesses \ for by
assesses \
assesses
N
b ~
Instructor Instructor Instructor = Backup ]
Evaluation Evaluation Evaluation

This is the associative entity
that resolves 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 model.
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partial Concept Model

::> Department Code
Department Name

Course Number

Course Description

offered via
offering of

MATH 100| Class (or Section)

Class 3
Fall semester 2021

Class Number

Max. Registrations

S—
Days / Times

Locations

In this example we:

* 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 to
standardise the values of
"Assignment Role" —>

assigned to

assignment of

Instructor

Instructor Number
Name

Job Classification

Seniority Data

Start Date
End Date

A look ahead — from Concept Model to Logical Data Model

beginning the Logical Data Model

Kernel

Characteristic

Weekly Committed Hours

Role

N

Characteristic

Reference Entity
(independent)

N

Assignment Role

etc

Assignment Role Code
Assignment Role Desc

Reference

Department

Department Code

Name

Course

Course Number

MATH

Department of
Mathematics

Weekly Committed Hours

Instructor
Course Description Kernel
Instructor Number
Name
Job Classification
offered via Seniority Data
offering of
Class (or Section)
Class Number
Max. Registrations
Days / Times
Locations
to of
classifies F
Instructor Assignment I
Associative
Start Date
2 End Date <
classified as

12
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A natural progression

Focus — scope

Conceptual

Contextual | context and boundaries,
glossary of main terms and definitions

Focus — overview / shared understanding
business perspective, all terms and definitions,
overall structure, major facts and rules

Focus — detail
Logical all facts, detailed rules,
input to initial physical design

Physical
DB
Design

Get into the high “value-added ” space

The “Danger Zone” Analysts
should not worry about

Contextual — helpful for large models
Conceptual — a great way to add value

* Improve communication among all players

* Highlight disconnects — terms, rules, scope, ...

physical design issues while
data modelling.
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Starting the model Developing the

model

|dentify 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
I : R\
Gather details, isolate things, o ot

put together basic model

Logical
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Don't begin with a lecture

What we say +
o dogs on data modelling

7/05“2 g’iﬁfﬁ";ﬁ%;}ﬁ'/ :) (but | have a painful story
@@;ﬁ%{b@gg ;;ff/ _?‘%fﬁ“ 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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1) Interview business representatives about their area:
mandate and activities, goals and objectives, issues and opportunities,

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

“Other stuff” includes:

As needed, introduce criteria to _
e Metrics

be a“thing” (an 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.
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Exercise 1: Starting a conceptual data model

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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Introduce "thing criteria" as necessary:

» singular noun — can talk about one of them (Worker not Staff, Item not Inventory)
multiple instances

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

has facts that must be recorded

» makes sense in a "verb-noun" pair

NOT an artifact like a spreadsheet or report (not a Call Log or Worker Directory or...
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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
Employee

Marriage

* is named with a singular noun that implies a single instance

« not a plural or collective noun, list, set, collection, report, etc. “berson” “event”
e we can discuss “one of them”
lrventory Laws
i Part Regulation

- has multiple occurrences (or instances) St o e

* need to and can keep track of (differentiate) each occurrence

| “thing” “concept”
« has facts that must be recorded, e.g. “place”
_ _ 9 _ _ Corporate
»  Student attributes: Number, Name, Birth Date, Major, GPA, ... Struct
« Student relationships: “majors in” Subject, “enrolls in” Section Department

* is acted 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...
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1.

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.)

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

|dentifying Entities that are simply too vague, or are just a "fact of life;"
that is, the name doesn‘t imply a single instance
e.qg., Weather”or "the Environment" or "the Economy" or "Society"
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Types vs. Instances — “What do you mean by a Bus?”

_.-.“/; "’ -

A category of Bus — a "meta-Type?"
(transit, articulated, intercity, minibus, ...)
A Make and Model of Bus — a Type?

An individual Vehicle? — an Instance?

| /(!;, [ & PP % | f
/ ‘[“ i = /T ‘1

Model Length Width Introduced
35 feet (11 m) :
e 102 inches
Xcelsior'® | 40 feet (12 m) 26m) 2008
60 feet (18 m) '
30 feet (9.1 m) 96 inches
MIDi 2013
35 feet (11 m) (2.4 m)

o1
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..  What do you mean by a Bus?”

254 British Properties &

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 Rogal (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

| = - (- -
83 3 B 3 g
22 3 ge 3 E § 2
w2y 3 BB R I3 3 |RE®
S8 o2 LYH 35 D% 35 of |23
> § > E >T 20 > T - E E E g
s 3 3% 38z 8% 8% S
6.35 6.53R 7.03 7.15 7.31 7.34 754
6.45 7.23R 7.33 7.45 8.01 8.04 8.24
7 ] 07R 817 8 28 844* 847 916
8.20 8.40 8.53 9.06 - 9.15P* 9.41 ]
v.d J.4r/r 10.00 1U.]\IJI - TU.22F 10.44

g 254 British Properties

A Bus Route?
A Bus Route Scheduled Departure
An instance of a Bus Route Scheduled Departure?
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.. Never be afraid to ask “What do you mean by...?”
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Masterclass

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

54



BODM MC:

SSSSSSSS

55



BODM-MC:
Business-

.. DIScussion — good Entity or not?

Masterclass

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

\/ y y
: S tudent aculty nstructor
Tl'ranscrlpt Student TBUHdIng ﬁ)irectory ﬁ/lember ﬁHistory
a report a report a Iist,. "history" is
d \/ rganisation rerequisite ‘j tudent
Department Course Chart List Payment Body
a visual report a list not singular
lass \/ : ssistant dmission hillips
Roster Scholarship TFacuIty Dean Date T;uilding
a report a Job Title an attribute an instance
Y 4 g
: : , ourse -
TRegstratlon TSechon ﬁ atalogue TPhysms TICIass fProfessor
a report an instance

a Job Title

dmission
equest :
Form a form (artifact) 56




BODM-MC:
Business-

.. Entity definition basics

Masterclass

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)



BODM-MC:
Business-
Oriented

Data Modelling
Masterclass

Entity definition — bad example then a good format

our 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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BODM-MC:
Business-

.. DIScussion — starting an Entity definition

Masterclass

“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 )
s -

. Project

° -

- [ Account

[ Task




BODM-MC:
Business-
Oriented

Data Modelling
Masterclass

Discussion — starting an Entity definition

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

F/T vs. P/T?
Only IS Department?

Include management,
or only individual contributors?

Still in recruitment (an applicant)?

Onboarded? on probation? active? retirees?

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

A type of worker (DBA or tester) or a specific person?
A robotic, automated, or Al agent?

( Employee )
- J
Project
- J

[ Account
J
[ Task )
J
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., Otarting an Entity definition

Masterclass

“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? —_Both
_Only IS Department? —No .
Include management,
_oronly individual contributors? ___________________ ~ Yes, everyone __ Project
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? s [
A type 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 [ Task
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.. Defining the Entity "Empleyee” — "Worker”

Masterclass

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)62
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Business-

o, ANother example — starting an entity definition for Task

Masterclass

“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 }
[ Task }
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Masterclass

Another example — starting an entity definition for Task

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

Key points that typically arise:

A type of Task or a specific Task?

Part of a specific Project or
used across multiple Projects?

Produces a specific deliverable or state?

Time-bounded or ongoing?

Performed by one Worker or
one or more Workers?

A Task is a specific, time-bounded,
unit of work, within a single Project,
intended to be performed by one or
more Workers, that produces an
intended deliverable or achieves a
specific state.

Examples:

« Code Place Order service

« Test Place Order service
Excludes:

« types of Tasks

e ongoing (non time-bounded)
activities such as management or
administration

Worker

Project

J

Account }

|
|
|
|

Task }
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assigned - charged
[ Worker r o [ Project I 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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Data Modelling
Masterclass

"Demonstrate the

Data"

In addition to Entity definitions, it can be helpful to show
sample data values on an E-R Diagram.

MATH

220

Differential Equations
Department of Mathematics
MATH

+1.555.418.2798

Faculty of Science

3.0

Math 100, Math 120

MATH

220

Differential Equations
30

Math 100, Math 120
02

Lecture

45

Bob Russell

Mo We Fr
08:30-09:30 10:00-11:00 08:30-09:30
AQ3100 CC7217 AQ3100

TuFr
15:30-16:30 16:00-17:00

Course

Course Code (Department)
Course Number

Course Description
Department Name
Department Code
Department Tel, Number
Faculty Name

Credit Hours

Prerequisite Courses

I~ Is offered via

is an offering of A

Class

Course Code (Department)
Course Number
Course Description
Credit Hours
Prerequisites

Class Number
Delivery Method
Maximum Enroliment
Instructor Name
Lectures:

- Days

- Times (start - end)

- Room Numbers
Tutorials

- Days

- Times (start - end)

- Room Numbers

is
assignment
of

Instructor

is assigned
to

Instructor ID

Name

Level

Section Role

Section Committed Weekly Hours

Annual Evaluation Rank

12798

Bob Russell
Assistant Professor
Primary

12

2019-12-15 87
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e Demonstrate the Data”

Masterclass

Sample Instance Tables (SITs) and Instance Models are also helpful

Al
Bob
Joe
Agent
\AgentD_ _ __ ___ ;k %—
Agent-Mfr
= = Agent ID

Manufacturer ID

Western
Ford Central
GM Eastern
Manufacturer Region
|Manufacturer 1D _ _ _ ? Q (RegionID _ ___ __
Mfr-Region

Manufacturer ID 1
Region ID —:}: T

or use an “Instance Model”:

/_
__ Central

Al Ford
Bob | Ford
Bob | GM
Joe |GM

Joe

GM

Ford | Western ? %

Ford | Central Agent-Region
GM | Central Agept ID

GM | Eastern RegonD |

implied Joe |Central

Al Ford Western L L

Bob | Central

Bob | Ford Central Bob | Eastern

Bob |GM Central Al Westorn

Bob | GM Eastern

[~

Eastern

Joe |GM Central
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Relationships — a few more points

A significant, named association between entities —

one of the types of facts about entities that data models depict

A relationship can be

Building

“recursive” ——
(self-referencing)

is the location of

partitioned

into

No “shortcuts” -
redundant or
“transitive”
relationships

is part of

is located at

Organls_atlon 7\
Unit
. Job
classifies
Category
contains
) assigned to
is contained in 1
classified by
Position Employee
is filled by
fills

No irrelevant

Guidelines

7\ visited <—— relationships

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

* 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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.. 1.1 relationships — almost always an error!

Masterclass

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

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

I 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

| holds
|

is held by

Corporate
Credit
Card
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.. Relationship optionality (logical models only)

Masterclass

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 I Category
(and a maximum of One Building) classifies
One One or More —6 contains Some methods show a single
\i"tamed - Eyda:iﬁed crossbar, which is ambiguous
. Position Tan)
Building 1 is the location of ~ Employee
H N\ s filled by /]
\ is located at fills \
One Zero
(Must Be) (May Be) .
Key point
or,
Each Building May Be the location of One or More Positions Typically only shown in logical

Each Position Must Be located at One Building data models — don’t bother

with optionality on M:Ms

To determine optionality (a.k.a. minimum cardinality)

e 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?" -0
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Business-

... Mandatory relationships - caution!

Masterclass

This makes sense - to maintain data
integrity, you shouldn't add a Customer

Customer

Type  H

classifies

|

/

This isn't a good idea, because you

Customer

without specifying a Customer Type

This makes sense - you shouldn’t add an
Order that isn't for a specific Customer

sl

woudn't be able to add a new Customer

Type unless you were adding a

Customer of that Type at the same time

placed

This isn't a good idea, because you
woudn't be able to add a new

sl Customer unless they were placing

Order

an Order at the same time.

Of course, every Order Line

<l
«

must be part of an Order

This is one of those relatively rare

cases where a mandatory 1:M makes

sense - every Order must contain at
least one Order Line

part of

i

Order
Line
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.. Don't forget the four Ds of Data Modelling

@ Definition @ Dependency

* “What is one of these things?” *  “What type of entity is this?”
* List common and unusual instances * “What other entity does it depend on?”
* “Are there any known anomalies?” * Essentially
* “What are the potential differences - is it a free-standing thing?,
of opinion?” - is it a type of thing?,

- is it repeating detail about some other thing?

@ Detail @ Demonstration

* Don't dive into detail — * Assertions / narrative rules
keep it in its place! * Sample data values or instances
e GEFN!* HPDL!™* e Scenarios or use cases

* Props (e.g., report layouts or

* /
Good enough for now! common documents)

**Hard part, do later!
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Masterclass

Adding rigor, structure, and detalil

»

Outline

1.

Essentials of data modelling

2. Adding rigor, structure, & detail

e

% | Topics

« Exercise — adding detail to
the conceptual data model

« Entity types
» Guidelines for drawing the
ER Diagram

 Attribute migration and
guidelines

» A procedure for meeting new
requirements

* The world's shortest course
on normalisation

* Rules and guidelines for
relationships

* Adding primary identifiers to
the model
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.. Phase 2 of three phases in data modelling

Masterclass

1) Establish initial
Concept Model

Focus is on developing a

core set of entities:

* named

» defined

* minimally attributed

* bound by basic rules
and relationships

« placed on an ERD

Might start bottom-up:

brainstorm details then

synthesising “up”

Might start top-down:

build a contextual model,

then flesh out required

details analysing “down”

Experiment w. alternatives

Refine the contextual

model, if you had one.

\

2) Develop initial
Logical Data Model

3) Refine & extend

Focus shifts to attribute
rigor and structure when
going to the logical level
First check attributes for:
* completeness

* necessity

* name and definition

+ placement

Resolve attributes that
are:

* multi-valued

* redundant

* constrained

Continue experimenting
with alternate structures
Refine conceptual model

\

Logical Data Model

Focus is on refinement, and
validation via new
requirements using...

...an event-based
approach: fast and easy...
...or full business analysis:
» process workflow model
use cases (external)
service specs (internal)
profiling existing data

» informational needs
Resolve attributes that are
semantically overloaded,
non-atomic, or derived
Document attribute
properties and validation
Specify identifiers

Refine conceptual model
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Business-

“.. From conceptual to initial logical

The progression from conceptual to logical is largely based on
identifying and dealing with three attribute characteristics

e Multi-valued - the attribute can have multiple different values for one instance
of the entity, either “at a time” or “over time”
E.g., “Employee Name” if aliases or previous names are tracked

¢ move it down to the “many” end of a 1:M relationship into a characteristic entity

o ifit's afact about a M:M relationship between entities, move it down to the “many”
end of a 1:M relationship into an associative entity

e this puts the data structure into 1st Normal Form — 1NF

e Redundant - the same attribute value is recorded multiple times, in different
entity instances, possibly inconsistently
E.g., “Company Name” in a “Department” entity

¢ move it up to the “one” end of a M:1 relationship
to one of the parent (or higher) entities (2nd Normal Form — 2NF)

e You might have to create a new parent entity where none existed before

e Constrained - a descriptive attribute needs to be restricted to a set of standard
(or “allowable”) values to improve integrity and reporting
E.g., “Employee Type”
* move it out to the “one” end of a M:1 relationship
to a reference or other related entity (3rd Normal Form - 3NF)
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In this example we:

Business-

Oriented

Data Modelling

Masterclass

Conceptual

7
I
7
I
Iz

Student

Student ID

registers in
Name -

etc

7

Course Number
Course DescrlptlorZ
Department Name'

has 3X preqy”

offering of

“ottered via

Registration Date
Registration Status

Class (or Section)

Midterm Grade

Final Grade ragistared by

<4 Class Number

Max. Registrations

Dates / Times
Locations

is prerequisite for

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

Course M:M relationsh

Ip

move redundant Department
attributes in Course up into a

new Department entity

move Registration Status into a

reference entity

Beginning the
Logical model

Kernel Entity
(independent)

Student ID

Name
etc

Registration
Status

of

Reg. Status Code
Reg. Status Desc

etc

g

Characteristic Entity
(dependenton 1
parent)

Characteristic Entity
(dependent on 1
parent)

Kernel Entity
(independent)

One more Conceptual to Logical example, drawn top-dow

Course L—/_ ;
Department Code

Class (or Section)

MATH
200
03

Course Number
Class Number

Class Lecture

Registration

Reference Entity
(independent)

elc.

Associative Entity
(dependent on two or
more parents)

Registration Date
Registration Status Code
Midterm Grade
Final Grade

Class Number

Start Time
End Time
Location

Department Code

Max. Registrations

Class Lecture SID

Department
Department Code MATH
Name Department of
Mathematics
Course
Department Code MATH
Course Number 200
Course Description
Math

Prerequisite

For Department Code

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
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e e VVOrld's shortest course on normalisation

Masterclass

Unnormalised (UNF or ONF)

e Contains multivalued attributes (a “repeating group”) UNF

First Normal Form (1NF)

e Repeating attributes moved down to a dependent Characteristic or Associative entity
(create a new dependent entity if necessary.) This makes data "reportable."

Second Normal Form (2NF) | e e e e e mmm— ==
e Only applies to dependent entities

e No attribute in a child entity is really a fact about a parent (or grandparent or...) 2NF N

e That is, no Characteristic or Associative entity redundantly contains facts from its parent(s) — TR K
if it does, move the fact(s) up (create a new parent entity if necessary)

Third Normal Form 3NF) | e e e e e — == =

e [f any entity redundantly contains facts from a related (non-parent) entity, move the fact(s)
out to the other entity (create a new entity if necessary) —L N

BCNF (Boyce-Codd NF — “3.5NF”) 3NF A

e Not an issue if you keep your wits about you

Fourth and Fifth Normal Form (4NF,5NF) = —============-==

e “Large” (3-way or more) associatives need to be broken down into more granular entities

7
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.. For review: specifics — contextual, conceptual, logical

Contextual @ Conceptual @ Logical
(Scope) (Overview) (Detail)

Agreement on basic concepts and rules  Full detail for physical design

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

Ensures everyone is using the
same vocabulary and concepts
before diving into detail

Overview: main entities,
attributes, relationships, rules

Lots of M:M relationships
Relationships show cardinality
No keys

Few or no reference entities

Unnormalised — most M:M
relationships unresolved, many
attributes will be multi-valued,
redundant, and non-atomic

Verified directly by clients plus
other techniques: Use Cases...

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

Provides all detail for initial physical
database design and requirements
specification

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

M:M relationships resolved
Relationship optionality added
Primary, foreign, alternate keys
Lots of reference entities

Fully normalised — no multi-valued,
redundant, or non-atomic attributes.
All attributes defined and
“propertised”

Verified by other means: sample
data, report mockups, scenarios, ...

May be partitioned
80% of the modelling effort /8



BODM-MC:
Business-
Oriented
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Masterclass

Four patterns: 1 — "Cast out and classify"

Move the multivalued attributes
into a dependent characteristic
entity and add a reference entity —
"cast out and classify."
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.. Four patterns: 2 — "Associate and classify”

Masterclass

Move the multivalued attributes of
the M:M relationship into a
dependent associative entity and
add a reference entity —
"associate and classify."
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.. Four patterns 3 — "Generalise and classify”

Masterclass

Could be Many

Combine the different (but essentially the same)
entities into a generalised entity (in this case a
characteristic) and add a reference entity —
"generalise and classify."
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.. Four patterns 4 — "Generalise, recur, and classify"

Masterclass

Combine the different (but essentially the same)
entities in the hierarchy into the generalised entity
Organisation Unit (in this case a characteristic of the
Organisation), then model the hierarchy by adding a
recursive relationship, then add a reference entity —
"generalise, recur, and classify."
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.. Future-proofing — "Challenge the Ones”

Masterclass

Client Client Account
> < : :
g This revised model
o A Loan |S granted to J also be resolved. J meets the new
one and only one Customer — requirements.
is granted to rea”y?
L8 No — multiple Clients can participate
) . Loan Loan Payment
in a Loan via a shared Account. cepid v
J (A new requirement.) D o
» to v

A Loan Payment applies to

is applied to M:M resolves to a

- one and only one Loan — new associative
oan Payment
really?
No — one Loan Payment could be Loan Payment
distributed across multiple Loans. Distribution

(A new requirement.)
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ww.. [Future-proofing — "Avoid fixed hierarchies”

Masterclass

If we implement this model,
what will go wrong?

Company Company Organisation
New types of —
. . . Organisation ID
Organisation Unit =
. . Name
will arise ,
B 1 .E Inception Date
A A A
Division Division Flower
is divided into
is part of - Organisation Unit Type
classifies -
-+ B al controls Org. Unit Type Code
y Organisation Unit 69'5_(:,]5“;);, """"""
Department Department Petal Organisation ID
Organisation UnitSID_ _ _ _ _____ i
New _ Parent Organisation ID (FK) classified
-+ connections -4 -Jv- isicontrolied by Parent Organisation Unit SID (FK) as
will appear A_A Organisation Unit Type Code (FK)
Section Section
Squad . . . .
aas This revised model is far more flexible.
\ A _ This is an example of the
Unit Unit Guild " . P
generalise, recur, and classify" pattern.
Chapter
A -— Tribe
Etc Etc.
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Business- ol ol
o= Self-study exercise 3 — from conceptual to logical
Mastercl
lent ] Unit This is unnormalised — it contains multi-valued
Savor g e P Unit 10 (repeating,) redundant, and constrained attributes.
Full Legal Name e Unit Manufacturer Serial Number
Goes By Name at URN (Universal Reference Number)
<] Head Office Location Unit Type First, identify the attributes that are "correct" — they
member of |Legal Entity Type Manufacturer Nam . . .
borol LR e are base attributes of the entity they are in. v/
operates Manufacturer Description Then, normalise it to 3NF (Third Normal Form) by
operated Manufacture Date . e . . . .
"l R identifying and dealing with attributes that are:
Facility Initial Registration Date
; Irocailionrof ” ! = ° . ’
Facility 1D Rostered Fachty: nsiatalion.Dates Multivalued, and need to be moved down to a
Client Name > Facility Removal Dates d d t tt (1 N F)
il L ependent entity.
Facility Name .
Facility Type Z?bjed -} W/
Contact Persons performed
- Name - \
- Contact Type Unit Inspection  Redundant and need to be moved up
- Contac i s | e.g., email, Inspector ID . .
il o Sl to a parent (or higher) entity. (2NF)
Taranted facebook, ... .
9 Inspection Date/Time
Imspection Type
grant:;: Inspection Test Types .
h Inspection Test Results  Redundant or constrained and need to
CSMP Authorisation .
e Do be moved out (sideways) to a related but non-
Granted Date parent entity, or to a reference entity. (3NF) Val

Effective Date
Expiry Date
CSMP Auth'n Status
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Building Organisation Job Employee
Unit

» The “central” objects in the model
« ‘“what it's all about”

» everything else either further describes, associates, or classifies the kernel entities

* Independent — its existence is not dependent on another entity
» “Does it make sense for one of these to exist on its own?”
* is not a child of another entity

» Ideally, the starting point for modelling
« Drawn at the top of the diagram, or subject area within a diagram

» Primary identifier — a meaningless, system-generated number called “entity name ID”
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Entity types — characteristics

Building Job Position
/
Room Job Job

Qualification Responsibility

N

Workstation / A characteristic of another Characteristic

A characteristic of a Kernel

A characteristic of an Associative

>

Employee
=+
AN
Assignment

1 Drawn below the
characterised (parent)
entity

Special
Duty

* Records repeating, multi-valued facts about a parent entity that have been

“cast out” from the parent entity

» It “characterises” the parent entity (any type of entity)

* Dependent on one parent entity, and is drawn below that parent

* Primary identifier — the inherited key of its parent plus a
meaningless, system-generated short numeric string called “entity name SID”
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Position Employee
_|_ filled by assigned via ——
fills assigns
Assignment
_— Naming the relationships from
Drawq between and be!qw the an associative is often difficult,
associated (parent) entities because the associative entity

itself is a relationship

» Relates (“associates”) two or more other entities —
records facts about the association (M:M relationship) between those other entities

« sometimes so important it is discovered directly (Order, Contract, ...) and is shown on the
Conceptual Model — the remainder are added on the Logical Model

« other times it evolves from "resolving" M:M relationships
« Can associate any combination of different entity types
 Dependent on two or more parent entities, and is drawn between and below the parents

* Primary identifier — the inherited keys of all parent plus an SID if needed
(if the same parent instances could be associated more than once)
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Associatives — notes

PBrg;?::n enrolled by Employee
enrolls in
Where will we record facts about the relationship, ‘\ The M:M relationship name is often the
such as Enrollment Date? becomes... basis for the associative entity name
Benefit Employee
Program
is enrolled—i_ —I_enrolls
through defines defines through

participation in

participation by

Associative entities often contain a date range: Benefit
Effective Date to End Date (or Last Valid Date.) Eﬁ:gﬁﬁ;t
Always check for the following:
» Gaps are allowed? | Effective Date End Date | Effective Date End Date
* Must be contiguous? | Effective Date End Date | Effective Date End Date
« Overlaps are allowed? | Effective Date End Date |
| Effective Date End Date |

» Effective Dates can begin in the past or future?

* Is the date range until or through the End Date? (tot en met)
* Must an End Date be specified, and if so, what format is used — “null” or “HighDate — 999912317”

* Must the date range fit within a parent's date range?

* Do global time zones need to be handled?
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“Reference” (or “Type” or “Classification” or “Specification” or...) entities

SN T

Vehicle Customer describes Job

lassifi i
classifies Make-Model categorises I Type I Category

Vehicle Customer Job

isa isa belongs to

* An entity that classifies or categorises other entities and/or allows the recording of standardised
values for a descriptive attribute

* Independent
» Drawn beside or diagonally up from the classified entity

* Purpose may be served by an attribute in the Concept Model
(i.e., a Customer Type attribute in the Customer entity)

* Only critical Reference entities are shown on a Concept Model
(i.e., when a Reference entity ties together different parts of the model)

* Primary identifier — often, a mnemonic (recognisable) code; otherwise, a meaningless ID
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“.. 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...

1
I
\Entity Associative Entipy I Entity Entity
' : I
' 1
1
I
I T T
Entity Entity I 'L ,L
1
1 Associative
I
I
] 1
A 1
Associative /| Entity \ Associative 1
— il I
B 1
/ \ I
VAR !
1 I
- 1
Entity |
1
I
I
I
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=, Graphic guidelines — the “no dead crows ” principle
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' | Key point

Entity type is obvious from: /
= Placement
= Relationship connections T |

— /

Kernels across the upper part of
the diagram or subject area

T T Reference or Types beside
/Characteristics below; or diagonally above;
“characterising” relationship “classifying” relationship
. — connects at top edge T connects at side

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

—— Various layouts can work: Layouts to avoid:
top-down best for mere mortals * middle-out cosmic
left to right temporal * nocrossed obsessive
bottom-up organic lines compulsive
right to left swimming upstream * random Mensa-only
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Supertype
Contains facts (attributes

and relationships) that are

common to all instances of

the entity. Any kind of Business Building
entity can be a supertype.——» Party Type
iis either BUI'dlng
is a type of:*: :FS a type of classified as
Person Organisation T

/ part of
Subtype
Contains facts that are by of Foor
specific to a particular
subset of instances of Occupancy \
the entity. part of

Area contains

Kernel

Independent
A fundamental thing of interest to the
enterprise whose existence does not depend
on any other entity — it can “stand alone”
Drawn at the top of its area

Associative

Dependent on two or more parents
Records facts about a relationship
(association) between two or more
parent entities — is often the
resolution of a M:M relationship
between the parents

Drawn between and below parents

o]

AN

Reference or Type
Independent

Classifies or categorises other
entities and/or allows the
recording of allowable values
for a descriptive attribute
Drawn diagonally out from or
beside the classified entity

Characteristic

Dependent on one parent
Records multi-valued facts

about a parent entity that
have been “cast out” from
that entity

Drawn below parent

Recursive relationship

A relationship between
instances of the same entity.
Can be 1:1, 1:M, or M:M
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What they are... What they are not...

* One or more attributes with a unique value for «  The onlv access or search path
each instance of an entity y P

+  There might be many identifiers — » The fundamental way the business distinguishes:

one is chosen as the primary identifier, * one instance from an other
the rest are alternate identifiers +  anew instance from existing

» Away to reference an entity instance (e.g., Customer applying for credit)
(e.g., arow of a table)

* Used to establish relationships between entities
(or tables) — the primary key of an entity included
in another entity is called a “foreign key” and
establishes a M:1 relationship

In short, how we relate entities (tables) is not necessarily how the client distinguishes or accesses them

Customer: Part: Employee: Reservation:
Possible keys: Possible keys: Possible keys: Possible key:
e Customer Name + e Part Category + * SIN or SSN e Room Number +
Postal Code Manufacturer Prod # e Name + Address Start Date
e Sales Region + e Name + Birthdate
Customer Number e Portrait + Voice

e Account Number

94




BODM-MC:
Business-

.. Meaningless primary keys
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Essential characteristics

stable (unchanging) available * Unique

* under your control « known, or can be assigned, * Non-null

« contains no meaningful data, at instance creation * Unchanging
because it will eventually change A badly designed key:

+ contains no “special values” like "Employee Number" — 07X1492

Customer Number 9999999

\ . . . 07 — country code
* 'key hierarchy' is unchanging when an
inherited key is used as part of identifier X — contractor

1492 — sequence number

Almost invariably eliminates any choice except keys made up of
meaningless, system-generated ID or Secondary ID (SID) components

Customer: Part: Employee: Reservation:

e Customer ID e PartID e Employee ID * Reservation ID

...is better than... ...Is better than... ...is better than... ...Iis better than...

e Customer Name + e Part Category + ¢ SIN ® Room Number +
Postal Code Manufacturer Prod # e Name + Address Start Date

* Sales Region + e Name + Birthdate
Customer Number ¢ Portrait + Voice

e Account Number
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Poorly chosen Venhicle key
e.g.,

Vehicle Vehicle
License Plate Number ... instead of ... Vehicle ID Number
Manutacturer Manufacturer
Make/Model Make/Model
Model Year Model Year

License Plate Number

The problems
» Some License Plates move from Vehicle to Vehicle
* License Plate Number not always available,

so “dummy” number created

Similarly, wouldn't build Owner ID into the Vehicle primary key

» Owners can change — wouldn't want to change primary key
» Some unregistered Vehicles don't have an Owner yet — can't have “null” in key

« Consequences of poorly chosen keys:
« expense (hard to change key values)
 errors (hidden meaning, lost relationships)
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.. Foreign keys

Masterclass

« A primary key of one entity included within another entity is called a “foreign key.”
A foreign key is essentially a “pointer” —
it is how relationships are implemented in a relational database.

 Two types:
» part of primary key (inherited via an “identifying relationship™)
» not part of the primary key (added as an attribute)

* In a completed Logical Data Model, every relationship is supported by a Foreign Key.

* Which of the two entities holds the F.K.?
« 1:M - the foreign key is in the entity at the “M” end, and “points to” the “1” end

* 1:1 - either end, although it should go in the end where it is mandatory or will occur
most often. (Rare —1:1 relationships are invalid except in a recursive relationship)

* M:M — neither; foreign keys don't matter until the M:M relationship is resolved into
multiple 1:M relationships
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Keys —

summary

The Primary Key is OrgalTis.ation Job
nit e
shown aF)ove the \ —— classifies (1 | Job Code (PK) -<——— An alternate
dashed line L et o [T Title method of
T contains Description showing that the
identifier of Job
is Job Code
is contained in/C)
Building is the location of Position \f\ is classified by
Building ID I I O Position ID /\J
MName "7 islocatedat — N Employee
Address Building ID (FK) | is filled by ~
Job Code (FK) | - d\tJ | Employee ID_ _ __
il D e 2 foreien k / Org. Unit ID (FK) is assigned to Egzwe
ress
ui '|ng is a foreign key Alternate Key :
that implements the \ Birth Date
Gov't ID Number

relationship to Building

A means of specifying a
particular instance of an entity

Typically:

« Kernel — a system assigned ID

« Characteristic — the key of the parent plus an SID

Employee ID is an inherited key
that forms part of the primary key
of Employee Dependent in
combination with the SID
(Secondary ID). It also acts as a

foreign key.)

« Associative — the key of all parents, plus an SID if necessary
(if the same parent instances can be associated multiple times)
- Important associatives are often given their own ID (e.g., Order ID)

« Reference or Type — a recognisable Code or a meaningless ID

D
AN

Employee
Dependent

Employee ID
Emp. Dep. SID

Relationship Code
Birth Date
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Item Supplier

Item ID Supplier ID — sa £
----------------------- Kernel entities are assigned

a meaningless "ID".

By the way, in this example, ;3 5§
y 4 ¥ Packaging Type Reference or Type

?;:\;'I?;:(: :ﬁ\slt:rages (€9, Suppler ftom Packaging Type Code__| 4~ entities are assigned a
) ofthe bl Description "Code", if they are
Items are not recorded. If SupplierD__ __ _ | "ood ,t " ("reference
ey wore, we might have (o dc;ta%SSrs“classiﬁcations”
call this entity "ltem Type" ;
and the instances "ltem," or Associative entities inherit the
leave this entity as "ltem" but Supp-Item Packaging identifiers of the parents. A "SID"
call the instances "ltem Unit." Item ID is added, if necessary, to make
Supper D the inherited key unique.

e e A S S e = 4

2

Pack Price Break Characteristic entities inherit the
ltem ID A/ parent's identifier, and a "SID" is
Supplier ID added.

Supplier-ltem Pack SID
| Price Break SID
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., FIOW far to go?

Masterclass

Iltem

Item ID

Supplier

Item

H

Supplier ID

Item ID

Supplier

g_i

Supplier-ltem

Iltem ID
Supplier ID

Supp-ltem Packaging

Iltem ID
Supplier ID
S-1 Pack SID

Pack Price Break

Item ID
Supplier ID

S-| Pack SID
Price Break SID

Supplier ID

Supplier-ltem

Item ID (fk)
Supplier ID (fk)

!

Supp-Item Packaging

Supp-Item Pack ID
Supplier-Item ID (fk)

b o s e e e

2

Pack Price Break

Pack Price Break ID

Supp-Item Pack ID (fk)

etc.
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w | Topics

m | Outline

1. Interesting structures

2. Modelling time & history

3. Rules on relationships and
associations

4. Presentation techniques for
data modellers

5. Relating Dimensional and

Entity-Relationship models

Themes

« Communication!

« Consistency

» Contextual models
« Complexity

* Types vs. Instances

* Attribute vectors

* Recursion and
generalisation, in general

« Recognising lists, trees,
and networks, and

modelling them with
recursive relationships

* Generalisation
(subtyping) - when to use
it, and when not to

* Modelling difficult rules
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Your local library and your local bookstore
share some obvious similarities:

* Libraries loan books to cardholders
(what the library calls a customer) and
bookstores sell books to customers.
Customers get to keep their purchases,
but cardholders have to return whatever
was loaned to them within a stated time
period.

» Bookstores and libraries both keep
track of all transactions (“purchase” or
“loan”), but:

« the library always records the
cardholder for the transaction

 the bookstore only records the
customer for the transaction if they
belong to their “frequent buyer”
program.

Some miscellaneous points:
* Purchases and loans can both cover multiple items.

« Both of them use the term “book” somewhat
loosely; they also deal with different Format Types -
audiotapes, videotapes, CDs, CD-ROMs, and so on.

* They both call a "book" a "Title," and when a Title is
available on a specific Format Type (Softcover,
Hardcover, CD, DVD, Audiobook, e-Book, etc.) they
call that a "Release."

« Both organisations care about the “Book's” title and
author

« Both organisations deal solely with “Books”
(whatever you decide to call it) — they do not carry
other types of products, or at least Books are all we
care about.

What are the most important differences between the
two models?

Build a simple data model for the library, and one
for the bookstore. Make a guess at a few important
attributes for each of the entities in your model.
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Solution: differences and notes

Differences — library vs. bookstore

loan vs. purchase: loan — we want it back; purchase — one-time
one book is loaned many times in a library, but sold once in a bookstore
library: cardholder (mandatory); bookstore: customer (optional)
library — loan has a return date; bookstore — we hope there is NO return

bookstore — has a price (but the library may sell books)

types vs. instances — bookstore: type (Title); library: each instance (Copy)

Diane McKellar, civic government — "Get it wrong and live in pain forever!"

An Inventory Management system was selected

that only tracked TYPES of Iltems. During 2
implementation they discovered they also needed to X\K
track INSTANCES of certain ltems — Items that could

be rebuilt and "rotated" in and out of service. The Tyge
The solution was a complex and expensive "shadow Pt
system" built in Excel. 0~ Wand Quinhily

I‘h’ e _T\[ Q(.

Descnvhm\
LU g

Oa “—ual O\JAI\‘LH

Rohk‘&' I‘fu\

Cecva) 4 [Muck &
1~-Secne Dok
0“‘7 CY(,\L ConY

——————
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Format Type =
Format Type Code
- = =S - PR
Description L ' b ra ry
Title Cardholder
[ THeID;.. .o o] CardholderID _ _ _ _ |
Name Name
Author Number
Member Since Date
is an instance of ;
Copy is taken by
Title ID Loan
CopySID__ _ __ ____|
—O< Purchase Price Amt —'6%?—21[)- ---------
is classified by | Acquisition Date
Status Code Cardholder ID (fk,nn)
Format Type Code (fk) -
takes ? f is part of
Loan Item
Loan ID
Title ID
(CopySID basket
Due Date .
Return Date analysis
Status Code

Solution: libraries and bookstores

Format Type
1| Format Type Code _ _
" Description BOO k StO I'e
Title Customer
BT S —— Customer!D _ _ ______
Name Name
Author Frequent Buyer Number
is classified by | List Price Amount Enroliment Date
Sale Price Amount
On Hand Quantity
Format Type Code (fk)

purchases %

Purchase

\PurchaselD ___ ___ |
Net Amount (der)

Tax Amount (der)

Total Amount (der)
Customer ID (fk,null)

is part of

Purchase Item

Purchase ID

Amount Due (der)
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Vector:
A fixed number of repeating attributes

Year

Divisional Sales
(in 1,000,000s)

Q1

Q2

Q3

Q4

2020

1.45

1.37

1.40

1.67

2021

1.46

1.40

1.63

1.91

Each row is a vector

2022

211

2.32

Examples of vectors:

7 days of the week

* 4 quarters in a year

* 12 months in a year

* 52 weeks in a year

« 3 prices for a product
(store price, list price,
discount price)
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Flight Dep Time Arr Time Frequency
number from (24 hr) to (24 hr)

SQ017 YVR 1225 SIN  2335+1 1--4-6-

SQ500 SIN 0715  BLR 0900 1---56-

SQ502 SIN 2000 BLR 2155 1234567

SQ501 BLR 1015  SIN 1720 1---56-

SQ503 BLR 2310  SIN 0605+1 1234567

SQ018  SIN 0950  YVR 1105 1--4-6-

Above are some of the flights you need to know about in Build some
order to travel from Vancouver (YVR) to Bangalore (BLR) alternative data
via Singapore (SIN) on Singapore Airlines (SQ.) models to record

this subset of the

“Frequency” indicates which days of the week the flight flight schedule

operates by using a string of 7 characters, with
position “1” representing Monday, “2” Tuesday, through to Make note of some

position “7” indicating Sunday. of the decisions you
If the number is present, the flight operates on that day. have had to make in
If a dash (“-”) is present, the flight does not operate on that  preparation for

day. class discussion.

SQO017 operates Monday, Thursday, and Saturday,
and not on Tuesday, Wednesday, Friday or Sunday.

SQ502 operates every day of the week. 107
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Modellmg vectors —

Flight ]
Airline Code
Flight Number

____________________

Departure Airport

SQ
017
YVR
1225
SIN
2335+1

Departure Time

Arrival Airport

Arrival Time

Operates Monday Flag
Operates Tuesday Flag
Operates Wednesday Flag

Row-wise solution
+ easy to display data
- inflexible

- queries more difficult

solution

SQ
017
YVR
1225
SIN
2335+1

Flight

Airline Code

Flight Number
Departure Airport |
Departure Time
Arrival Airport

Arrival Time

—

A

Operational Day

Day
Day Code

Airline Code
Flight Number
Day Code

>_4
Column-wise solution
+ flexible

Operates Flag

Many "interesting" physical
implementations are possible.

(change size of vector)

+ Many queries are
much easier
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“Row-wise” table

“Column-wise ”table :

* one row per vector;

attributes go in

separate columns

Division
|Division ID_ _ _ _ _ _ _ ]
Name
Budget Center Code

is calculated
for

Div. Sales Summary

Division ID

Q1 Total Amount

Advantages

Q2 Total Amount
Q3 Total Amount

IS easier

Q4 Total Amount i

« familiar layout
« from “row to screen”

- fewer tables and joins

* multiple rows per vector;

attributes go in a single column

Division
|DivisionID_ _ _ _ _ _ | is calculated for

Name ﬁ
. T

Budget Center Code S
Div. Sales Summary

Division ID
Div. Sales Summ. Year

Total Sales Amount

Advantages

Quarter Number ]

 same handling as for other

multi-valued attributes

 easier SQL queries

(e.g., average sales)

» More efficient for sparse data
* flexible:

— change vector length
— add additional attributes
(like Top Sales Rep for each Quarter)
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Recursion

v"When one entity occurrence
can be related to another
occurrence of the same entity

type

v’ Also know as a
"self-referencing" relationship

v Three variations:
e 11
- 1T:M
- M:M

v Often involves
“generalising”

Division

Department

Section

etc.

—

generalises

Organisation
Unit
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Items arranged in a linked list:

Items arranged in a tree:

Item precedes
1] (1] 5 R ey
Follows Item ID (fk, null) 11
| other attributes...
follows
Item parent of
temID____________ s
| Child Of Item ID (fk, null) 1M
| other attributes... ’
child of
Item linked to Item
emiD____ 1 L temD ________|
other attributes... other attributes...
" linked to
from
> Item Link
Note - if the same two Items ltem ID

could be linked multiple times,  |Linked Item ID
we would need an ltem Link

SID in the primary key

other attributes...

5 to
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"back” "front"
12345 || s4321 24680 || ors31 | 01030 |
00 0’0 0™ 00 00 00 ©0'0 00 ©0'0 0'0
v' The train above is an example of a “linked list” Rail Car
v Alinked list can be handled with a "—'TQp; S
recursive 1:1 relationship A)équisition Date
. . . . . M fact Dat
v Al the items in the list must be generalised into  Next Forward Ral Car ID (k. nul)
the same type of entity(or a supertype with multiple connects b

subtypes - “Rail Car” would subtype into “Freight”,

’ 113

“Locomotive”, “Passenger”, etc.)
v" The foreign key can either "point ahead"

“Rail Car” Sample Instance Table

Rail Car ID Next Forward Rail Car ID

%rstgﬂ?etsbﬁg};n depends which end you add new 12345 54301
54321 24680
v' As always, the recursive relationship is 24680 97531
"fully optional” 97531 01030

« the first car doesn't have a car in front of it 01030 null

» the last car doesn't have a car behind it.

Can you think of an example where you would use this?
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Partial Organization Chart - 1999/07/12

0012
Amalgated Automaton Ltd.
I

I I

I 1

)
0251 | 0064
Marketing & Sales | | Product Development

[ | ] . [ I

0072 0098 0391 ‘ 0009 0267
Market Development Field Sales Direct Sales Research Services Product Engineering | |
0186 0129

Lead Generation | | Customer Contact

v’ The organisational structure is a “hierarchy”
v" A hierarchy can usually be
handled with a recursive 1:M relationship
v Again, this requires all the items to be
generalised into the same type of entity
v’ The foreign key must be at the “Many” end,
so the child “points to” the parent
v As with all recursive relationships,
this is "fully optional"

Can you think of an example where you would use this?

0368 etc.
Distribution etc.
1
0845 etc.

Field Trials etc.

Organization Unit }

Name
Org. Unit Type Code (fk) (not shown)

°°"Fai,"ed— Parent Org. Unit ID (fk, null)
within L

“Org Unit” Sample Instance Table

Org. Unit ID Parent Org. Unit ID

0012 null
0251 0012
0064 0012
0368 0012
0072 0251
0098 0251
0391 0251
0186 0391
0129 0391
0009 0064
0267 0064
0845 0064
etc. etc.
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follows | Task \ Task
v This project plan is a “network” S TaskID | o e .o TaskiD |
v' A network is handled with ~|Name Name
a recursive M:M relationship e | Ronption Reacripiion

v This resolves to an associative
entity linking two different instances

: preceding () O following
Preceding Task ID
Following Task ID

| 0005 0012

< Task D _—» Task AC 0007
| B v ‘ A TRRRE “Task Precedence”
0001 / 0002 0004 TaskK | —— Sample Instance Table
TaskA [~ TaskB — | Task X > ‘ Preceding Task ID Following Task ID
\ I 4 \ 0001 0005
\ | o - S 0001 0002
a5k C ' 0001 0003
’ “ 0005 0012
0005 0004
0002 0004
0003 0004
0012 0022
_ _ 0004 0022
Can you think of an example where you would use this? 8835 gg%
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Supertypes and subtypes

all jobs

Job

-

Supertype

Subtypes

Job Title describes Employee

Creation Date duties of
Job Type Code

performs

|, |Management
Job

Salary Amount

Certification

™\\| Bargaining requires
UnitJob |/ required

for

Hourly Wage Amt
Confidential Flag

only B.U. jobs

Breaks an entity down into two or more 'subtypes’,

or generalises two or more into a single 'supertype’
« common relationships and attributes go into supertype
* unique relationships and attributes go into subtype

Subtypes are mutually exclusive and mandatory —
there Is exactly one subtype instance for each supertype

a.k.a., generalisation-specification, or gen-spec
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.. Generalisation vs. subtyping

Masterclass

v' “Generalisation - Specialisation ”is typical O-O terminology;
‘Supertype - Subtype “is typical E-R terminology. Gen-spec.

v' Generalise whenever two or more entities, each with their VehiceType |
own distinct attributes and relationships, also share other Letheme e
attributes and relationships Vehide D ______
Registration Date
v' Automobile, Aircraft, and Vessel have common attributes venicle Tupe Gode
that could be generalised into Vehicle... }
v ...or, Vehicle could be sub-typed into Automobile, Aircraft,
and Vessel, with the same outcome Automobile o Vessel
VehiclelD _____ _| (VehiclelD _____ _ YehiclelD _ _ _ _ _ _
v Note that it's common for a subtyped entity to also be BoySsCods | [Wingsoen o
classified by a type or reference entity. In this example, ] FecomrwielER

Vehicle Type Code is the “subtype discriminator.”
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S, OUbtyping - alternative formats

Masterclass

Two different diagramming approaches are widely used -

i . ” . . .
« "Boxin box « Generalisation hierarchy
(e.g., Oracle modelling tools) (e.g., most ER- or UML-based
modelling tools)
Rail Car Rail Car
(RailCar0_ _ ____________________________+ RailCarlD_ _ ________
Manufacture Date Manufacture Date
Acquisition Date Acquisition Date
Rail Car Type Code (fk, nn) Rail Car Type Code (fk, nn)
Manufacturer ID (fk,nn) Manufacturer ID (fk,nn)
etc. etc.
Passenger Locomotive Freight is either
Seats Count Horsepower Capacity
Has Galley Flag Fuel Type Code Tare Weight
etc. etc. etc.
Passenger Locomotive Freight
Seats Count Horsepower Capacity
Has Galley Flag Fuel Type Code Tare Weight
etc. etc. etc.
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5., Don't confuse ‘roles "and “subtypes”

Data Modelling
Masterclass

Course

)

Class

is enrolled in

Employee

Employee ID
Name
etc.

acts acts
as as

Student Instructor Certifier
Employee ID Employee ID Employee ID
Grade Point Av. Ranking Code Authority Code

Ranking Date

is qualified to teach

M
Roles

v A “role” structure is used when there are two or more different

“roles” that an entity type can take on.

v’ Similar to subtyping
* unique attributes and relationships go in the role entity

v’ Different from subtyping

 the roles are not mutually exclusive
« the parent does not necessarily have to take on any role
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.. An example with supertype, subtypes, and roles
Note that some roles are valid for one subtype (Person or Organisation.)
If a role is valid for both, we connect it to the supertype (Party.)
Supertype
i What | Am 11:
Subtype Person Organisation Subtype
= __T ) ?‘.—
\ Lﬂ ) A A | | l
En;relromrggm Dnv:):.(;v(::nse ID Card Holder ] Principal Operator Licensed lndlvnduall [ Supplier | Licensed Firm Legal Owner Registered Owner]
e J ) { | J
< Roles >
What | Do
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.. When to generalise

Masterclass

Generalisation is good if generalised items -
v’ are fundamentally the same
v share common facts and behaviours

Without specification ! With specification
Rail Car -
Division Rail Car
-1 I IA |
Freight Passenger Service

—1— generalises

generalises

Section Freight | | Passenger|| Service

|

[

|

[

I

[

[

[

Department Organisation [
| ]
[

|

[

I

[

[

[

[
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... Generalising “too soon”

Masterclass

£ V4 174 " »”
‘Too soon ! Just right
————————————————— +———————————————————————.
|
|
I
[ Training Repair Service
Customer Service I Customer Program Part < call

|

T 1
|
|
1 Request

Request > I
|
|
|
I
|
|

v’ Confuses the client
v Reduces the chance of discovering “specifics ”
v Specifics first, generalisation later
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=, Generalising “too much”

Masterclass

£f »” £ V4
Good ! ‘Way over the top
———————————————————— +————————————————————
[
Person Good! : Person
Person ID | Person ID A truly esoteric
Name I data structure
Eye Colour Good! I indecipherable to
Height mere mortals
Etc. | Address I
| Type !
[
1 I
I -
I Characteristic [—
[
Address P— |
[
[
[

v Really confuses the client

v’ Flexibility is an illusion because programming and reporting are
so difficult

122



BODM-MC:
Business-

., Combining recursion and generalisation

Masterclass

v’ Business rules can often be handled by a recursive relationship
involving supertypes and subtypes:

Between subtypes

Supertype

A

Subtype

+—<

Subtype

or1:1 or M:M

or 1:1 or M:M
Supertype >
I A |
Subtype Subtype :
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wiea, Meeting a new requirement...

Masterclass

Confirm and extend the model:

v’ discover new requirements, using a variety of techniques e)@m\)\gom o'
e.g., look for multi-valued attributes Se;d pag?e,(erd\se
Philosophy on \‘(\eog oty
v' don't dive in — start simple, add detail in layers "GO
v’ start out in “natural language ”
v’ Start out using the client's language
1) State the new v Then, ensure that the assertion uses terms from the
requirement as an data model (entity names, relationship names, etc.)
assertion This “leads” you to the solution.

ﬂ v’ Confirm it!
v

Look for the simplest option first: no change needed,
2) Develop a _ a new reference attribute, a multi-valued attribute(s),
conceptual solution M:M relationship, new entity
v’ Explore rules, like “what is the basis for multi-valued?”
@ v' Confirm it!
v Fully normalised, fully attributed
3) Deyelop a v" Follow an “orderly script” —
logical solution don't get ahead of yourself or the client

v’ Confirm it!, possibly using other easy-to-follow formats
such as screen or report mock-ups.
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Masterclass
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Data Modelling

Masterclass

Party

i
| |

Person Organisation ]

 SE— —

[ ‘
Key point:
State the constraint or fact you are trying to model
in plain language before drawing the model.

Another level-setting exercise

Extend the model so that it can record these additional
facts:

1 — Organisational structure
An Organisation must be one of the recognised types, such as
Corporation, Partnership, or Society.

An Organisation may be made up of multiple Organisation Units
(an internal subdivision,) each of which might break down further
into lower-level Organisation Units, and so on.

Each Organisation Unit has only one parent Organisation Unit.
Some Organisation Units have no parent Organisation Unit,
because they depend directly on an Organisation. That is, they
are the highest level of Organisation Unit.

2 — Rules on Organisational structure

Each Organisation Unit is of a specific type, such as division,
department, area, team, section, etc. Only certain relationships
between types are valid. E.qg.,

- a division can contain a department, but a department cannot
contain a division.

- a team can be contained within an area or a division

Note — only certain types of Organisation Units can be
immediately subsidiary to an Organisation, but we won’t model
that constraint at this time.

3 — Organisation ownership
An Organisation may have multiple owners, each of which could
be another Organisation or a Person. 1



BODM MC:

SSSSSSSS

127



BODM-MC:

Business- ol
.. Solution
Data Modelling
Masterclass
Party
- owns
BusinessPatyID pPr----=-cemcrecccnean=" S
Creation Date 1
|
Status Need a reference entity for '
Business Party Type Person or Organisation :
1. 5
Organisation Owned |
2. e - by |
Person Org. Type Code Organisation '
Business Party ID Description {O<jBusiness Party ID > -
Birth Date Inception Date
Need a reference entity
Marital Status for Marital Status Org. Type Code
! T
’ is divided into
by 9. o is part of | 6
9' ' 9) . classifies
\ controls ;
Organisation Ownership 5 —OH Organisation Unit | 8
Owning BP ID J Actual Business Party ID )
Owned Organisation BP ID 8 | hierarchy  |Organisation Unit SID 2
Organisation Ownership SID ‘ Parent Business Party ID (FK) is
Start Date is controlled by |parent Organisation Unit Sip (FK) | classified
as
Last Valid Date Organisation Unit Type Code (FK)
Percentage
Allowable
hierarchy

4.

7.

Organisation Unit Type

Organisation Unit Type Code

Description

'

}"‘\
>..

J

R

is T is
parent jr) child in
AN

Organisation Unit Type
Hierarchy Rule

Parent Org Unit Type Code
Child Org Unit-Type Code

Resolves 10

»y
7.
8

Assertions:

1.
2.

3.

©

Each Party is either a Person or an Organisation

Each Organisation must be classified as one Organisation Type and
Each Organisation Type may classify one or more Organisations
Each Organisation may divide into one or more internal

Organisation Units and

Each Organisation Unit must be part of exactly one Organisation
Each Organisation Unit must be classified as one

Organisation Unit Type and

Each Organisation Unit Type may classify one or more

Organisation Units

Each Organisation Unit may control one or more other

Organisation Units and

Each Organisation Unit may be controlled by one other

Organisation Unit

The controlled and the controlling Organisation Units must be part of
the same Organisation

Each Organisation Unit Type may control one or more other OU Types
and Each Organisation Unit Type may be controlled by one or more
other OU Types

The Organisation Unit Type of the controlled Organisation Unit and the
Organisation Unit Type of the controlling Organisation Unit must be a
pair found in Organisation Unit Hierarchy Rule

Each Organisation may be owned by one or more

Persons or Organisations (which is to say one or more Parties) and
Each Party may own one or more Organisations

10. A Party may own an Organisation multiple times over a period of time
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.. Exercise: stock exchange trading

Masterclass

Please build a data model from the following facts: The Automated Trading System matches up buy

Companies issue shares in various stocks. For instance, | and sell orders if the prices are within certain
Algonquin Industries has issued common stock, parameters. A complex algorithm determines the
preferred A stock, and preferred H stock. actual price of the sale. Note that an order may not
, , be satisfied all at once (i.e., with one sale). For
Each stock may be listed on multiple stock exchanges. instance, an order to sell 10000 shares may be
For instance, Algonquin's common stock is listed on the matched with a buy order for 5000 shares, another
Vancouver and Toronto exchanges, but its preferred for 3000 at a later time, and it may expire before
stocks are only listed in Vancouver. the remaining 2000 shares sell.
When a customer wishes to buy or sell shares of a Build an initial E-R data model illustrating all the
particular stock, they place an order on one of the relevant entities, and their relationships.
exchanges. The order says, in effect, that “I am offering _ _ »
to buy (or sell) X quantity of stock Y for price Z for the 1. Identify the main entities

next W days” If it is a sell order, the customer must also
(by law) indicate if they are short selling (Short Sale Flag
is set)

Agree simple definitions
State assertions that describe the scenario

Arrange entities by dependency

o M w0 b

Add and name relationships

» name the relationship first

« only then add cardinality (ones and manys)
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o e ASSertions and clarifications

Masterclass

Each Company may issue one or more Stocks and
each Stock must be issued by one Company

Each Stock must be classified as one Stock Type and
each Stock Type may classify one or more Stocks

Each Stock may be listed on one or more Exchanges and
each Exchange may list one or more Stocks
(The Company chooses which Exchanges to list on)

Each Customer may place
one or more Buy or Sell Trade Orders &
Each Buy or Sell Trade Order must be placed by one Customer

Each Trade Order is either a
Buy Trade Order or a Sell Trade Order

Each Buy Trade Order may be filled by one or more
Sell Trade Orders and each Sell Trade Order may be filled by
one or more Buy Trade Orders

The Buy and Sell Trade Orders for a Trade must be placed by
different Customers

Each Trade must be a match of one Buy Trade Order and
one Sell Trade Order

A Listing is an authorisation to
buy or sell a specific Stock
on a specific Exchange

A Buy Trade Order is an offer to buy ...

A Sell Trade Order is an offer to sell...
* a stated quantity

» of a specific Stock

» on a specific Exchange

» at a specified price

» during a specified time period

The matching of a Buy Trade Order
and a Sell Trade Order is referred to
as:

 aSale

* aMatch

* akill

* a Trade

* a Buy/Sell Transaction...
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.. oample Instance Model

Masterclass
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Stock

Company

Sell

Trade Order

Exchange

Buy
Trade Order

Customer

Trade

Listing
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Instead of the "hash mark" (One) and "crowsfoot" (Many) this uses the symbol Miro offers — an arrowhead

Company

Stock

|

Y

Exchange

Customer

A A

Sell
Trade Order

Buy
Trade Order
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.. Second iteration Concept Model for Stock Exchange Trading

Masterclass

Company Exchange Customer

Stock

Key point! L
Resolving the M:M between Stock and Exchange Listing
(creating Listing) and

generalising Sell Order and Buy Order into

Trade Order makes the model easier to understand

A4
Trade
Order

l
‘x‘

Sell Buy
Trade Order Trade Order

Trade
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An important constraint to check for

Company

.

Stock

Exchange

-

When there are two paths up to the same parent entity
always check if the two paths must lead up to:
* the same parent entity
* different parent entities
* either the same or different parent entities
(it doesn't matter)
We must check the paths from
* Trade to Customer and
* Trade to Listing

Listing

Two paths from the Trade up to the
same parent, the Listing.
What is the rule?

- the same Listing?

« different Listings?

+ doesn't matter?

Two paths from the Trade up to the
same parent, the Customer.

What is the rule?
+ the same Customer?
+ different Customers?

« doesn't matter?

Customer

Trade
Order

|

Sell
Trade Order

Buy
Trade Order

l

Trade
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O d
i, Don't generalise too soon! Specifics first, generalisation later
asterclass
Listing Customer
Listing Security ID Customer ID
Listing Exchangeld | | T
sk o
Listing Customer
placed placed
on by
Trade Order
T T T Trade OrderD__ Patience
T Placed Date/Time . .
. . Expiration Date/Time IS a VlrtUe’
Generalisation Buy/Sell Code
Quantity
etc.
Listing Security ID (FK)
Listing Exchange 1D (FK)
placed laced laced Listing SID (FK)
. oh placed P on Sy Customer ID (FK)
Client: Q by é
"Wow! Buy and Sell Buy Trade Order Sell Trade Order l L
Tra d € O rd €IS besessssesmsseemad 0 N Buy Trade Order Fills Sell Trade Order
look ve ry similar!" slock Fills SHocK Trade Order ID  P>----=----=-- e i <{ Trade Order ID
Exchange o Exchange | |77 Resolesito TS |Short sale Flag |
Quantity e Quantity
. , R —a—
M ) Price Price T Eills Fills T
€: Expiration DateTime Expiration DateTime ? Sé
"Omigosh! Short Sale Flag -
That's amazing!" N Buy Trade Order ID
Spec/flcs Seli Trade Order ID
Quantity
Price
DateTime 136
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.. Complete solution: stock exchange trading

Masterclass

trades

_Qomnany_ComganLID Exchange
e ] [Exchange ID_ _ _ _ |
Name
Abbreviated Name

issued by

Security

' SecurityD__
Name
Issued By Company ID (fk, nn)

of 55\ on

Listing
Security ID

2%

Trade Order
Trade Order ID

Buy/Sell Code

Original Quantity
Remaining Quantity (der)
Price

Expiration Date/Time
Listing Security ID (fk, nn)
Listing Exchange ID (fk, nn)
Listing SID (fk, nn)
Customer ID (fk, nn)

is either

Exchange ID

| Customer |
Customer ID

placed by

Buy Sell

Status Code

Short Sell Flag

Effective Date
Expiration Date
Symbol

Constraints

e Buy Trade Order and Sell Trade Order involved in a
Trade must reference the same Listing. Using fully
inherited keys for Trade Order and Trade would make
this easier to enforce.

=} g

Trade

Buy Trade Order ID
|Sell Trade OrderID _ _ _ |
Quantity

Price

Timestamp
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Masterclass

Modelling time & history

m | Outline

w

Topics

1. Interesting structures

2. Modelling time & history

3. Rules on relationships and
associations

4. Presentation techniques for
data modellers

5. Relating Dimensional and
Entity-Relationship models

Issues in modelling history
History vs. audit trail

“What's wrong with this model?”
Modelling for “as of” reporting
Physical time and Business time
Time-specific considerations

139



BODM-MC:
Business-

.. History in data models

Masterclass

v" Ability to record previous values
'L I for facts
—] —L 1 | — v’ Facts: attributes or relationships
= . v" Ability to record history, with care,
C — l gives ability to record future cases
e ==L L L
r—l_\ L
Issues

» E-R diagramming techniques don't support time-based rules,
e.g., “1:1 at a point in time, 1:M over time”

» Two types of change — business data change, and correction

» The client might initially say they don't need history, but...
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.. History vs. audit trail

Masterclass

History Audit Trail
* Previous (or future) values for » Information about the transaction
attributes or relationships (event) that caused the change,

together with before/after image

+ "Employee 51943 was named John - “On 2020/05/20 a Change Name
Bartlett until 2020/05/12; transaction was processed for
from 2020/05/13 onward his name is Employee 51943 from Node SX1749
Bart Johnson” by Employee 42778”
« Must decide whether model should * Must decide whether model should
reflect time dependency — depict audit trail —
the norm is to include it the norm is to exclude it unless it is

needed for operational processes
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.. Exercise: time dependent data

Masterclass

Jim needs to track List Price and Tie
Store Price over time for each Title TweD
the store carries. It is very important it

for him to be able to list the history of Publisher Name
changes to either price, and the date, ete. ete. ete.

so that pricing information can be LI ice ot
compared to sales figures.

Either or both prices may change at | has

any time. Often, a price change is
known before it is due to take effect.

Title Price History

The model to the right has several oy
: , | Effective Date _ _ _ _ |
flaws — try to list at least five. List Prics Amount

Store Price Amount

Then, construct a model (or a few
alternatives) that will support Jim's
needs.
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.. Exercise: time dependent data

Masterclass

Artist Name
Publisher Name
etc. etc. etc.

Data modellers only know three numbers —
List Price Amount gt~ 0, 1, and Many — but this model has two Price types

Store Price Amount

List and Store Prices are in .
two places. It's unclear which _ History
is current, previous, or future. is mandatory < |

Thas «—— "Has" is not a descriptive relationship name

Title Price History 4= History" is not good in an entity name.

Title ID
Effective Date G

ListPrice Amount | ' Effective Date" should not be in the primary key —
Sior Pres Mmoot it is business data so it can change.

If we change and correct a price on the
same date it is not clear which is which

There is no "End Date." There is only one
situation where you do not have to include an

End Date / Expiry Date / Last Valid Date.
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Masterclass

A possible

.. Almost the best
de-normalisation

L east desirable

Current price data Current price data No price data

1 1
I I
| |
s NN r = A 4 \
Title | 9 | Title
Tteld _______ ; TtelD. - ; TelD _______
Bar Code Number | Bar Code Number | Bar Code Number
List Price Amount I List Price Amount I On Hand Quantity
List Price Date List Price Date
Store Price Amount I Store Price Amount I
Store Price Date 1 Store Price Date 1 - .
On Hand Quantity | On Hand Quantity | il T
| |
I I
— |
I . . . I
Prev List Price Prev Store Price I List Price Store Price I List Price Store Price
Title ID Title ID | |TitelD Title ID 1 |Title ID Title ID
| Prev List Price SID_| |Prev Store Price SID_| | fListPriceSID ___| (StorePrice SID ___| | |ListPrice SID __ _| |Store Price SID _ _
Amount Amount Amount Amount Amount Amount
Effective Date Effective Date I |Effective Date Effective Date I | Effective Date Effective Date
I I
A\ J : A\ J : ¢ J
Previous price data Current & previous Current & previous
price data price data
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Masterclass

The most general

solution
Title
Title ID .
Bt No price data
On Hand Quantity A
4 \
- T Title
I 1 . TitelD__
Price Type Bar Code Number
F Price Type Code On Hand Quantity
\ Description T
Lis' ce
Title ID
| List Price SID _
Amount
Effectivgate Title Price
—O< Title ID
| Title Price SID_ _ _ _
Amount
. Effective Date
Two types of Price — End Date
and two is not a number Price Type Code (fk)
Data Modellers recognise! @ )
Current & previous prices
of any type
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e FUtUre-proofing — "Avoid a fixed number of repeating attributes”

Masterclass

This revised model offers greater

== flexibility and supports richer queries.
|
: Title .
Lo S . This is an example of the
Name L "cast out and classify" pattern.
Release Date Name
List Price Release Date
Store Price etc.
_ - Title Price Type
This model shows two types classifigs |——
. . Title Price Type Code
of Prices — List and Store. . . e
Tomorrow a third will arise... Title Price Rescnplion
and a fourth and a fifth... Title ID 18
Title Price SID e
-------------- classified
Data modellers only know Amount a&
three numbers — Effective DateTime
8\’/ 1 ’dan?[ Many‘ ] 2 Last Valid DateTime
€ dontrecognise <. Title Type Price Code (FK)
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Logical Time Physical Time

v' Effective date/time,
Start date/time,
Begin date/time,etc.

v Time that data reflects the
intent of the business at the
time of update

v Reality

\R%'lember

. Ca%

Wrong — with developments like
Sarbanes-Oxley, we don't change
stored data, we add new records.

v Recorded date/time,
Transaction date/time,
Update date/time,etc.

v Time when a record was
written to the database

v' Representation

Remember

» Cannot be updated
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., Change and correction

Masterclass

The situation...

Employees are given a credit limit, which is
checked whenever they attempt to make a
purchase to ensure that the purchase amount
does not exceed the credit limit.

Purchases are approved or rejected based on
the credit limit; a record of the transaction is
always made.

The credit limit changes over time, and
changes to the credit limit can be entered into
the system before or after the effective date of
the change.

Mistakes in entering data about credit limits
are common, leading to frequent corrections.
Currently, the business uses a “correct in
place” approach and erroneous values are
overwritten with correct ones.

The problem is that after an erroneous credit
limit data has been corrected, it's often difficult
to see in the data why a particular transaction
was approved or rejected. We need a data
model that will resolve this by recording pre-
corrected and corrected data.

For example...

* Rochelle, a new employee, was given a
credit limit of $5000, effective Sept 01 2019.
This was entered into the system on Sept
04 2019, with an End Date of Aug 31, 2020.

= Rochelle's attempted $3000 purchase on
Sept 03 2019 was rejected.

= Ayear later, Rochelle's credit limit was
raised to $10,000 effective Sept 01, 2020
with no end date specified (that credit limit
was to be in place indefinitely.) However, the
new limit was mistakenly entered into the
system as $100,000 on Aug 22, 2020.

= That error was corrected on Sept 15 2020,
when the credit limit was revised to $10,000.

= Before the correction, Rochelle's $17,000
purchase on Sept 08, 2020 was approved.

= |In late September of 2020, auditors were
not able to understand why the $3000 Sept
20190 purchase was rejected, nor why the
$17,000 Sept 2020 purchase was approved.
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.., Change and correction solution

Masterclass

Employee

Hire Date
Termination Date

etc.

Employee Credit Limit

Employee ID
Emp. Credit Limit SID

Amount
Effective Date
End Date

Final End Date
Recorded Date
Corrected Date

—_—

audit attributes

Initial Erroneous Corrected
Amount $5000 $100,000 $10,000
Effective Date 2019-09-01 2020-09-01 2020-09-01
End Date 2020-08-31 9999-12-31 9999-12-31
Updated End null null null
Date L
Recorded Date | 2019-09-04 2020-08-22 /<\2020-09-1EQ
Corrected Date | null null < null

2020-09-15

Notes

Effective and End
Dates record
business intent;
Recorded and
Corrected Date
reflect database
activity.

An open-ended
record has an
End Date set to
a “high date”
value. If a
specific End
Date is later set,
it is recorded in
Final End Date if
you don't want to
overwrite End
Date.

The Corrected
Date of the
corrected
(previous) record
is set to the
Recorded Date
of this correcting
record.
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Masterclass

Show how the data
was recorded at various times in
the past

Exgm(;\,; NgYes Bysinese|Dedzbase | Show only the current
Deke Time | Dsle Time | State of the entities

Stode Lishing | DO QeoF,
Cu(rtr\*'v(l(e no LU""U(C

\\N\tm ek

Peessuce Revazlu\s_ \ﬂ3¥én¥éﬂcou$
Measucement Velue

Shows database activity -
physical DB update dates
Done ‘by accident” in older

systems that used system
clock as effective date

>< @ « No history, no future

Recocded Dete Time \ 0 65\f\§

Pﬂs((.m Eacollment H\E iy m
Sy / >< Show how the data

End DetreTimEd 160( Lot - ¢ s\

|
l
l
DEEAVEI il I VAR was intended at I | Show both how the data
B various times in the I | was intended, and how the data
—gf{%—“—*— # g‘ ((;5- of past | | was actually recorded at
Effeche DelcTme ARG \/ I | various times in the past
ad Dite Detre Time . .
S &\‘-'\“( J:" il » Shows business intent - |
e o e e effective/end dates I S : : :
e Tem\nia-\ - This is the most common | « Shows /ntint/on ’?nd cotrect/on
B D& i approach P Supports “as of " reporting
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.. TiIme dependent data — key points

Masterclass

* Facts that change independently
should be recorded independently

* Never name the entity “History” —

it probably includes present and future values
« Distinguish between

» business Effective Date

« database Recorded Date
« It's tempting to put “Effective Date” in the key,

but it might change, and might prevent two records from having
the same Effective Date even when that makes sense

» Be sure to define what End Date / Expiry Date date means
("tot en met")

» Capture the need (the “reality”) first in the model,
then factor in performance considerations

* You might need to consider time zones
« GMT/UMT/UTC
* Local offset
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m | Outline * | Topics

1. Interesting structures * V-A-K — using all the

2. Modelling time & history tools to build a model

3. Rules on relationships and * Multi-way associations
associations and complex rules

4. Presentation techniques for * Advanced normal forms
data modellers — resolving circular

5. Relating Dimensional and (rjelatlorc;shlp_s and cyclic
Entity-Relationship models ependencies

| | Themes

» Say the requirement to be sure
you understand it

* Draw schematics and examples
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1. You can't tell whether a model is correct or not simply by inspecting it —
you must have business involvement

This gives rise to the other three points...

2. You must draw the model in a top-down fashion (or other systematic
approach) so you can actually see dependencies

3. You must state your assumptions or understanding in narrative form as
assertions, using terms (entity names, relationship names, and
attribute names) from the data model

4. You must illuminate the data model by using sample data, schematic
diagrams, scenarios, or some other understandable form
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1. The company decides which items will be carried at which stockrooms.

2. The company qualifies suppliers to provide specific items.
(A supplier can be qualified to provide multiple items, and an item may

be provided by multiple suppliers) Can't record independent
3. The company enters into a contract with qualified suppliers for each Supplier-ltem relationship
item they will provide to a specific stockroom. without including
Stockroom —
Will this model satisfy the business constraints? durmmy-Stockroom

If not, identify specific problems and develop a better model
Can't record independent

Stockroom-ltem

Stockroom ltem Supplier relationship without
PR e B R SupplierD_____. including Supplier —
f f f durmmy Supplier
at for| with
Supply Contract )
StakoantiD Insert anomalies
Item ID
uppherD . oo Delete anomalies
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Stockroom

Stockroom ID

Item

Item ID

A A

Stockroom
Inventory Item

Stockroom ID
Item ID

Supplier

Supplier ID

A_A

Item Qualified
Supplier

Supplier ID
Item ID
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Stockroom

Stockroom 1D

Associate the associatives

Item

Supplier

Item ID

Supplier ID

71

A A

A _A

Supply Contract

Stockroom ID
Item ID (fk1, k2)
Supplier ID

Stockroom Item Qualified
Inventory Item Supplier
Stockroom ID Supplier ID
Item ID Item ID
Supply Contract
Stockroom ID

Must go up to the  |"*™"°
SAME Item, so Sibptes [
ltem IDs mustbe L™
the samel!

Or use one Item ID

as part of two
foreign keys
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«(ENF

Yiolat tga 4

(/\J\'\D Caces .

~ Si-ngle-valued attributes
- make data more "reportable."

UV ANEEE
“ 1T T> ) (¢ Non-redundant—each attribute

- value is recorded only once.

Associative entities are as
granular as necessary to reflect
business rules.
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FF is a casting and machining shop that makes
a variety of industrial products, such as valves
and hydraulic cylinders.

Some products are in turn made up of other
products - a hydraulic switch body, for instance,
contains a number of hydraulic cylinders that
are available separately as well.

As is often the case, a product like a hydraulic
cylinder may be used in many other products,
for instance in the 4-way hydraulic switch and
the 8-way hydraulic switch.

They are all treated by the company as
“products”, with the only difference being that
some products are manufactured by FF, and
others are obtained from suppliers (none come
from both sources.)

==, Self-study exercise: Folsom Foundries

O"63

s\(\Pt
FF is only interested in the makeup of the
products it manufactures and the operations that
must be carried out in order to make them. A
product manufactured by FF could be made up of
either manufactured or supplied products.

FF has decided that it needs to do a better job of
planning its manufacturing operations, and the
scheduling of production to satisfy customer
orders.

When a product is being manufactured, it goes
through a strict sequence (step 1, step 2, step 3,
etc.) of standard operations such as casting,
welding, drilling, de-burring, assembly, test,
plating, painting, or polishing. FF has a number of
workstations, each of a particular type, such as an
Emco Drill/Punch. Because of standardisation, an
operation can only be carried out at one type of
workstation, but a particular type of workstation
may support multiple operations.

Over ——)
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. Self-study exercise: Folsom Foundries

Customers place orders, which (like all orders
in all data modelling exercises) can contain
multiple order lines, each specifying a desired
quantity of a particular product. Customer
orders can request both the products that FF
manufactures, and those that FF obtains from
suppliers.

Production Planning schedules a “lot” (also
known as a “batch” or a “run”) of a single
product when it needs to satisfy some orders .
A lot may consolidate many order lines, and an
order line may be split across various lots.
Each lot has a scheduled start and finish date,
and a quantity.

Production Planning schedules a “lot” (also
known as a “batch” or a “run”) of a single
product when it needs to satisfy some orders .
A lot may consolidate many order lines, and an
order line may be split across various lots.
Each lot has a scheduled start and finish date,
and a quantity.

Where it gets tricky is when Planning starts to allocate
the production steps for a lot across the available
workstations. A step in the manufacturing process for
a lot may be split across several workstations, each
with different planned dates/times and quantities.

The assignment:
1. Draw a contextual data model (approx. 5 subject areas)
2. ldentify the main entities within each,
along with an approximate definition and main facts
3. Layout aninitial ER diagram according to dependency
4. Finish the initial ERD, but don't worry about attributes
and keys, except those attributes that will be necessary
to state important constraints.
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Solution - Folsom Foundries

Customer Product "Start" and "Stop" are Workstation
Standard Operations that Type
don't require a Workstation
—:i: t i Standard Workstation
placed by + + Operation Uiy isa
Order Supplied Manufactured used in% uses +
T Product
f T Component
is detail of ;( SR specifies e iR
Order Line produces sk applies
Lot followed b
Quantity Quani Production i
1 van @ Step
T Start Timestamp
End Timestamp

for to uses

is detail of % is detail of ? complete

= For each Lot To Step Allocation, a rule
Order Line A variety of rules related to Quantities Lot To Step must be enforced that the Workstation
Fuffillment and Dates must be enforced. For Allocation Type is the same for the related
Sl instance the sum of all Order Line Quantity Workstation as it is for the related
uantity tFhuIﬁl|rlmta(re'nctj.(Suta(r;tltlesﬁmust t;:Ot e)l(ctezd Start Timestamp Produqtion Step an'd Standarq ‘
Orii ;er i o Qt: ¢;m::tayn 53; t(;rra r?gfsaf ; End Timestamp Operation. We can't accomplish this by

the Lot To Step Allocation must be
within the Date Range for the Lot.

inheriting the key of the Workstation
Type because the relationship from
Strandard Operation to Workstation
Type is optional.
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m | Outline % | Topics
1. Interesting structures + Alearning experience
2. Modelling time & history * The rhetorical context and
, : the storyboard
3. Rules on relationships and .
" » A demonstration
associations _ _
 Five key techniques

4. Presentation techniques for
data modellers

5. Relating Dimensional and
Entity-Relationship models I | Themes

» Context — your audience, and
why the model matters to them

 It's a story, not a data model!

* It's marketing,
not a data model!

» Afew key techniques, not
hundreds of “tricks”
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Road show version 1

How do you like it?” “27272727727777777...."

“Here's the new Customer model. } [“So what?” “Obvious!” “Yawn.”

VP of IS:
“You're dyin' out there, kid! | want you to drag them through all of the
pain and misery of our current files and databases.
Then show the new model.”

Road show version 2

“Let's try answering some important “Fantastic!”
guestions using the current model,
and then the new model”

“When do we get it?”

“Do you need funding? We can help!”

B

Tt
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o First lesson: know the ‘rhetorical context”
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v'A framework for alignment

» known: brainstorm, reduce, prioritise
» unknown: research (survey, ask, ...)

Audience

v'preferences
v'experiences
v’knowledge
v'biases

Occasion

Purpose

v'your objective
v'their objective

v'mood

v'time

v'recent events
v'environment
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Details

Business
issues have
changed...

... and therefore
systems have
changed...

Operational to informational
\ Distributed, component-based

Cross-functional

...S0 methods
for building
have changed

Building the storyboard

Howbd =

5.
6.
Only include detail that matters!

Draw 5 "bubbles"
Fill in the last (your "closer" - the purpose)
Fill in the first (your "hook")

Fill in the middle ones (the "body") —
add or subtract bubbles as needed

Allocate details to bubbles
lterate until it flows and builds properly

Making these
changes will
be difficult...

...but it is vital
to our
survival
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Try not to call it a data model

. | often call it a "world view"
. Or... "This is how Application XYZ sees the world."

Start simple, and add details in layers

- Begin with two or three fundamental things

- Work “across” the model, not a “deep dive” in one area
- Draw the model on a whiteboard as you speak to it

. Save detail like optionality until later, and primary/foreign
keys until much later

Speak exclusively in the language of the business

- Don't use terms like entity, relationship, attribute, optionality,
supertype, subtype, recursion, etc. Remember, you're
describing a business, not a database.

- Point to the relevant entity while addressing a concept

. Someone overhearing your presentation should not realise
you are presenting a data model

Make it real

. Back it up with sample data, queries, and scenarios

. Identify specific business issues or opportunities, We'll now walk through a successful
and show how the data model helps data model presentation,

followed by a discussion of key points
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N D‘N\N-)?ui\u. ,
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e i
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1S4 Yhis Summec

. CP954 123456_
Apr. 16 — Oct. 15, 2001

CP954 7

Apr. 16 — Oct. 15, 2001

-

~ YVR-YYC 0700-0930 1
B767

~ YYC-YYZ 1015-1330
| B767

- YYC-YYZ 1015-1330

| As0
v
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Thurs. June 07, 2001

YVR-YYC 0715-0935
Aircraft Number 634
Aircraft Number 634
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Technique

Organise their
minds to receive
the presentation

Big picture first

Do it live

Present
information in
various forms

Show, then tell

@ & @ & &

- "Why is this person
telling me these
things?"

- Provides context and
erspective
akes subsequent
detail understandable

- Focuses, demands
that they watch

. Involves them / you

- It means 'attending
has value'

- Adds interest

. Different forms have
different strengths

- Point is more
meaningful if
experienced firsthand

. Saves time, simplifies

i e R e B ety

Why? How?
. Otherwise, you're - "Here's the point | want to make."
just "noise" - "This is why you care, and how | know."

(even if it's obvious)

. "These are the caveats and Iim‘i‘tations."
- "This is how I'll make my point.” (storyboard!)

. Show contextual data model first,

build up detailed models later

- Process context first, process flow later
- Describe 5 problem areas first,

specifics of each area later

- Use memory triggers, not a script
- Build up content progressively on white board,

flip chart, or screen

- Add brainstorming, discussion, or questions
- Have them physically “do stuff

- Supplement PowerPoint slides with flip charts,

white boards, Post-Its, handouts, etc.

- Use props — the thing itself, not a description
- Use visual, auditory, and kinesthetic

approaches

. Scenario / example first, then concept /

abstraction

- Problem first, solution second
- Thing first, description / discussion second
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m | Outline

1. Interesting structures

2. Presentation techniques for
data modellers

3. Modelling time & history

4. Rules on relationships and
associations

5. Relating Dimensional and
Entity-Relationship models

w

Topics

* Dimensional models —
application and concerns

* The basics — facts,
dimensions, measures, and
attributes

* Relationship between ER and
dimensional models

« Exercise — developing a basic
dimensional model

! Themes

« Way too much mystery and

confusion

* The ERD is still essential
+ Again — the “4 Ds” help
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We've looked at ~ Corporate

techniques that are mission, strategy,

appropriate for this side goals, and objectives

of things... Support support
Operational

Business Processes
)\

support

Operational
Applications

A

supports

Operational i Atomic
Data

Data
Warehouse

Entity-Relationship Model

* extract, transform, load;
formerly ETML (“move”)

... but other techniques are

appropriate for the

information delivery and analytics

environment

Analytic and
Decisioning
Processes

A

support

DSS, EIS, BI,
visualisation,
analytics eftc.

A

supports

Data Mart,
ODS, ...

Star Schema or
Dimensional Model
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A detailed data model might be too complex to present to
business folks for query, OLAP, BI, etc.
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v' Used to model and implement
data structures for various
types of business intelligence
tools.

v" One or more dimensional
models per warehouse model

v We'll use the terms dimensional
model and star schema
interchangeably

v" Any combination of dimensions
can be used in a query

» the same dimension will appear
in many dimensional models

« should be managed as “shared
dimensions”
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[ . .
: ‘Dimensions”
|

v"how you want to organise or
summarise the facts

v often a Type or Kernel entity
e.g., Region, Time Period,
roduct, Customer, ...)

v'can have attributes
e.g., Product has Category,

|
v'the central thing you want to :
|
|
|
|
|
|
|
: rice, and Colour)
|
|
|
|
|
|
|
|
|

count or measure
v'has a count, usually “1”

v often details of a transaction or
other core Associative entity
el.g., Sal?, Shipment, Crime,
aim, ...

v’ can have attributes, but when
they apply to a Fact they are
called measures
(l_e_.g., Sale has Total Amount,

ime, Payment Method)
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v' The Fact is usually an associative or
characteristic entity from somewhere quite
“low” in the ERD

v The Fact will usually include a “count” of
something, even if the value is implicitly “1”

Calendar Police Force —
Location
a
[ 2> <X

« E.g., “dollars” or “hours” or “units”

v' The Dimensions are “clusters” of the Fact's
parents, grandparents, etc. entities

v" Any combination of Dimensions can be used
in a query

« the same Dimension will appear in many
dimensional models

« should be managed as “shared
Dimensions”
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Step Notes
. i What sorts of relationships among the data are of
@: Ildentify questions interest? E.g., want to study sales by product
colour and customer, or by region and employee
seniority.

What is the central thing (or things) of interest?
Identify facts Often a transaction or event entity with multiple
parents and classifications. E.g., a Sale

(N)

] ] ] How will facts be organised? Usually an entity
Identlfy dimensions related to the fact entity (a foreign key.) E.g.,
Employee, Customer, ... May be hierarchic, e.g.
Country, Region, “State”, ...

: What additional detail is needed? Facts
Add attributes have“measures” and dimensions have
“attributes”. E.g., Sale units, total price, time of
day, ...

Identify calculations such as totals, average, or
Add calculations projection that should be pre-defined. E.g., average
sale price, total sales per month,

) &) (@)
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But it's easier with an ERD

Not a dimension

Publisher . .
PublisherID | Dimension
RS, Title Cardholder
Titeld_ | Cardholder!D ___ _
Name Name
Author Number
available from Member Since Date
DlmenSK)n is an instance of ;
Format Type Copy is taken by
Format Type Code _ _ | -
Name gﬂe I%ID Loan
(1bopySlb_ _ _ _ __ _ __ |
Purchase Price Amt boanlD _________
Date

is classified by
Dimension

Acquisition Date
Status Code
Format Type Code (fk)

takes ?

Cardholder ID (fk,nn)

i is part of

Loan ltem

Fa Ct Loan ID
Title ID

Due Date
Return Date
Status Code

Dimension

Dimension

182



==, "Flattening" the ERD

183



BODM-MC:
Business-

.. Some entities can't form part of facts or dimensions

Masterclass

|
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v Any parent (or grandparent or...)
entities that are encountered
following M:1 relationships from the
fact are possible dimensions

v Any entities that are 1:M or M:M
from the fact cannot be dimensions
without “faking” the data

v'  Additional dimensions not in the

original structure (e.g., Time
Period) can be added

v Essentially, a basic dimensional
model (no snowflakes) collapses
an ER model to a two-level
structure with a 1:M relationship
between each dimension and the
fact

Calendar Cardholder
a
| 2> <
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Jim's sister-in-law June has just returned
from a Bl conference, and she has Jim
all wound up about building a query
database so he can analyse sales
(purchases by customers.)

Construct a dimensional model for Jim,
using the following E-R model as a
starting point. At this point, don't worry
about individual attributes — just which
entities would collapse into which fact or
dimension. A few notes:

- Jim's has grown to a nationwide chain,
with stores in many regions. Most
regions cover one or more states,
although some regions only cover part of
a state (e.g., Northern California and
Southern California). Each store isin a
single city, though, and each city is in
only one region.

- The layout of stores (Sections, Aisles,
Store Categories, etc.) varies widely
across the stores.

- The “Store Category” indicates if the
store is a mall location, streetfront,
“captive” (contained within another retail
outlet,) etc. Web sales are not a factor.

Jim is especially interested in how the
same Title sells depending on where in
the Store it is displayed, because the
same Title might end up in different
Sections. He also wants to look at Sales
by Store, Region, Artist, Publisher,
Supplier, Category, ... well, just about
everything! You'll have to decide what's
possible, and then be prepared to explain
it to Jim!



BODM-MC:
Business-
Oriented

Data Modelling
Masterclass

Dimensional modelling exercise

State

Store

Category ‘*—I—< Store

N

Section

City >_|"‘

T T_I—

Region

Aisle

performs on

Artist*

Format

Title dass’_&j_iﬁ

Music
Category

o

(Title on
Format)

/W* distributes Supplier
Release

Purchase

Aisle Side

Bin

DateTime

[

A A

Purchase
ltem

Quantity

A4

Display
Inventory

. Publisher
T

owns rights for

* It's quite common for a

Title to have multiple
artists, because of

compilations, tri

bute

albums, soundtracks,
etc. How should these
be handled in the
Dimensional Model?
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“Dimensions”
Calendar
Location Title (Year,
(Region, (Title, Month,
State, Format, Day, Time
City, Category, Format Day of Week, (Time of Day,
Store) Publisher) (Format) Holiday Day, Shift)
Season)
/
Purchase
(Purchase,

Purchase Item)

“Fact”
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Working With Business Processes — Process Change in Agile Timeframes 2 days

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 Engagement, Agility, and Complexit

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 Clariteg'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. 194
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Alec Sharp
Clariteq Systems Consulting Ltd.
West Vancouver, BC, Canada

e asharp@clariteq.com
* ig: @alecsharp01

« www.clariteq.com

« http://amzn.to/dHun10

.

—— T

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