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UML diagrams, consistency, facets, examples



[TapadoTtea epyaaiac, revisited

Mapadotéo Oupada 5 atépwyv Ouada 6 atéopwyv Oupada 7 atéopwyv

Documentation - Diagrams

Eyypago StRS - Stakeholders Requirements Specification NAI NAI NAI
Eyvypago SRS - Software Requirements Specification 2-3 Use Cases 3-4 Use Cases 4-5 Use Cases
Alaypaupara UML Use Case NAI NAI NAI
Alaypaupara UML Activity AvrtioToixa pe Ta Use Cases

Alaypaupara UML Sequence i Communication AvrTioToixa ue Ta Use Cases

Alaypéuuara UML Deployment / Component NAI NAI NAI
Ailaypdaupara UML Class NAI NAI NAI
Alaypaupara ER NAI NAI NAI

Source code - implementation

Mnyaiog kwdIKag epapuoyng - web client NAI NAI NAI
Mnyaiog KWAIKAG EQAPUOYNG - server NAI NAI NAI
RESTful API NAI NAI NAI
Mobile app MpoalpeTikd MpoaipeTikd

ExkTeAéoiun popon NAI NAI NAI




UML: a communication tool

What is communication about:

m \WWho communicates?
m \What is communicated?

m  [owhom is it communicated?

Challenges

m  Not uniform (if any, at all) understanding of the means of communication
m Different perspectives

m  Conflicting interests, mutually exclusive constraints and goals



UML diagrams may have different readings...

Use case diagrams communicate
system’s aspects visible to users

Use case
Users
Business
Testers stakeholders
Integrators . Requirements

engineers

Developers Architects



UML diagrams may have different readings...

Activity diagrams communicate system’s
(intended) behavior in a comprehensive, familiar form

Activity

Users

Business

Testers stakeholders

Requirements
engineers

Integrators

Developers Architects




UML diagrams may have different readings...

Sequence and communication (collaboration) diagrams
communicate detailed interactions between

system’s components
Sequence, Communication

Users
Ldownload request | Testers Business
2-ADME s fle 1 stakeholders
3:AME{xIsﬁle
4:selecltioﬂ.-
z 5: copy
6:input data (excel)
7:convert to gms R ir m nt
8:input daa (gm) Integrators equrements
engineers
H results (gms)
rer s (excel)
Developers Architects




UML diagrams may have different readings...

Deployment and component diagrams communicate
aspects of system’s structure

Deployment, component

Users

Business

Testers stakeholders

Requirements

Integrators .
engineers

Developers Architects




UML diagrams may have different readings...

Class diagrams communicate implementation aspects
at a high level of detalil

Class

Users
<<ORM Persistable>>
Etis_MapCode _ref
<<ORM Persistable> > [~etis_MapCode_ID : int
| Etis_AmountOfBalancingReservesHourly | |-etis_MapCode_text : String
|-etis_ID : Long |-etis_MapCode_note : Strin H
|-etis_fetchEventID_fk : Long etis_AmountOfBalancingReserve sHourly s M.:f:ndg 1] B u S In e SS
-el:_;hmsl: String 1 01 - TeSte rs t k h | d
|-etis_Year : Integer
|-etis_Month : Integer S a e O e rS
|-etis_Day : Integer < <ORM Persistable> >
|-etis_DateTime : Timestamp 1 etis_areacode Etis_EIC
|-etis_AreaTypeCode : Integer etis_AmountOfBalancingReservesHourly 0.1 |-etis_EIC_ID : String
|-etis_AreaName : String -etis_EIC_text : String
|-etis_DownContractedVolume : Float 1
|-etis_IsC dVvaol : String - -
|-etis_UpContractedVolume : Float etis_AmountOfBalancingRe servesHourly
|-etis_UpdateTime : Timestamp
1 i
etis_AmountOffalancingReservesHourly  |etis_AmountOfBalancingRe servesHourly
0.1 etis_ReserveType
<<ORM Persisable>> Requirements
|l ReserveType.raf | Integrators :
-etis_ReserveType_ID : int e ng I nee rS
-etis_ReserveType_text : String
-etis_ReserveType_note : String
0.1 etis_SourceName
<<ORM Persistable>>
Etis_ _ref
|-etis_SourceName_ID : int
|-etis_SourceName_text : String
etis_ResglutionCode |-etis_SourceName_note : String
0.1
— Developers Architects

Etis_ResolutionCode_ref
-etis_ResolutionCode_ID : int
-etis_ResolutionCode_text : String
-etis_ResolutionCode_note : String




UML diagrams may have different readings...

Entity-Relationship diagrams communicate
data organization aspects (from semantic to DBMS implementation)

Entity-relationship

Users

'S etis_A tOfBalancingReservesHourly ™\
[£ etis_ID bigint N
[E' etis_fetchEventiD_fk bigint N
E etis_status. nvarchar(2) N|
[E etis_vear int N ' e ;t:;mc:ax;\cod:_‘m \|
— n R O £ ets ResouonCode text  macharzs) | Business
£ e owerime feime | et esoluioncode.note_ marcharzs) [ Testers stakeholders
5 etis_ResolutionCode int N
™ etis_areacode nvarchar(16) |}
[E' etis_AreaTypeCode int N
;r;l e:’:m :v:-mu(zom % s etis_Reserve Type_rel D
'ﬁeﬂs:nesmrype int N|P ol || etis ReserveType ID  int |
B el Sourcebeme — N 7 etis_ReserveType text  mvarchar(2ss) | NG
E etis_DownContractedVolu me float(24) IN| kE CRISSINES O [g
7 etis_IsContractedVolumeSymmetric  nvarchar(200) [ \
[£' etis_UpContractedVolume float(24) N
| etisUpdateTime datetime 0
+ o s .
| Integrators — Requirements
i engineers
i \O’f etis_SourceName ref 0
|| etis SourceName_ID int |
(') [ etis_SourceName_text  nvarchar(255) |
f — — ~ LE etis_SourceName_note nvarchar(255) I@
Lﬁ etis MapCode_ID _int J
E etis_MapCode_text  nvarchar(255)
[ etis_MapCode_note nvarchar(255) [
Developers Architects

o
IS et fiC D
| etis EICID  nvarchar(16)
£ etis BCtext  mvarchar255) [




Possible communications in software engineering

reports

Business Requirements .
Users stakeholders engineers Architects Developers Integrators Testers
. Architacts discuss on
.- Negotiate Collaborate on
vsers Provide Insights| ™ feattires deployMéﬁf%Bﬁﬁwgﬁ rs &Glaborate UAT
Business Propose Explain lnte tak h %entatlon with
stakehol
stakeholders features business case RF&hlteCtS
Requirements | Confirm feature Agree on Elaborate on |. D, - Align
. product . implementation :
engineers requests features architecture B ions perspectives
Discuss Discuss on Discuss on Provide test
Architects . Provide options implementationt» deployment
strategies . ; cases
decisions options
. Provide Receive
Developers Negotiate [ -Conjggigghen |, Collaborate on feedback if | feedback &
salaries © reeded implementation .
needed tickets
Integrators Discuss costin Provide Provide support
9 9 feedback PP
FIETELS Propose test Define test Propose test
Testers Propose UAT | executive Finalize UAT P P
cases cases cases




Possible communications in software engineering

reports

Business Requirements .
Users stakeholders engineers Architects Developers Integrators Testers
. Negotiate Collaborate on
Users Provide insights features UAT
Business Propose Explain
stakeholders features business case
Requirements | Confirm feature Agree on Elaborate on |. Discuss or Align
engineers requests product architecture implementation r tiv
9 9 features decisions perspectives
. Discuss on Discuss on .
. Discuss . . : . Provide test
Architects . Provide options implementation | deployment
strategies decisi ; cases
ecisions options
Negotiate Consult when | Collaborate on Provide . Receive
Developers ! : . feedback if feedback &
salaries © needed implementation .
needed tickets
Integrators Discuss costin Provide Provide support
9 9 feedback PP
Provide Propose test Define test Propose test
Testers Propose UAT executive Finalize UAT P P
cases cases cases




UML as a communication tool in software development

Business Requirements .
Users quit Architects Developers Integrators Testers
stakeholders engineers
Provide insights Negotiate features Collaborate on UAT
se case ctivity, Use case ctivity, Use case
Users 0] Activity, U Activity, U
. Propose features Explain business
Business Use case case
stakeholders Use case
Confirm feature Agree on product Elaborate on architecture Discuss on Align perspectives
. requests features Deployment, implementation Deployment,
Reqw_r DR Use case, Use case, component decisions component, class
SUSIICSS activity deployment Deployment,
component, class
Discuss strategies Provide options Discuss on implem- Discuss on Provide test cases
Deployment Deployment, entation decisions deployment Component,
. component Component, options deployment
Architects sequence, Deployment,
communication, component
ER
Negotiate salaries © Consult when Collaborate on Provide feedback | Receive feedback &
No UML diagram needed implementation if needed tickets
Developers (yet?) Use case Component, sequence, Component | Component, class,
communication, ER communication,
sequence, ER
Discuss costing Provide feedback Provide support
Integrators Deployment Deployment, Component
component
Propose UAT Provide executive Finalize UAT Propose test cases Define test cases Propose test
Test Use case reports Use case Use case, deployment | Component, class cases
esters Deployment, use Component, use
case case




A real-life example: energy information system

A use case diagram...

i/.

System operator

as requirement engineers would
further work with it...

as users would see it...




A real-life example: energy information system

Description (specification) of the functionality in a Use Case
by a UML activity diagram




A real-life example: energy information system

Description (specification) of the functionality in a Use Case
by a UML activity diagram




A real-life example:
energy information system

Description (specification) of the functionality
in a Use Case by a UML activity diagram




A real-life example: energy information system

Use of sub diagrams o uomie




A real-life example:
energy information system

v ‘% -
MaxDownloadRetries(FetchTaskID)
?

Reached

Difference is empty

Debugging/testing mode -




A real-life example: energy information system

A conceptual (but useful!) deployment diagram




A real-life example: energy information system

From Use Cases to components (a)

Schedule data downloads } -

-~
als
-
-
~




A real-life example: energy information system

From Use Cases to components (b)




A real-life example: energy information system

From Use Cases to components (b)

1

etis parameters definition
ul

log db client

<<component>>
<<ms sql db>>
etis database




A real-life example: energy information system

-1 gl

<<component>>
b ui

<<web ui>>
etis parameters definition
ul

& O The art of software design...

0.* | downloadTask




A real-life example: energy information system

Let's make the deployment diagram more specific




A real-life example: energy information system

A more specific deployment dlagram




lon system

energy informat

A real-life example




A UML model is more than the sum of its diagrams

P @ <<View>>
<<Model>> Schedule data downloads
Run download tasks (Data collection simplified)
<<Relationship>> -.-» .
<<View>>

@dule data dow@ _
<<Transitor>> > ' <<Model>>

etis download task controller

<<Used>>
Primary Actors

<<View>>
< <Relationship>>—

g <<Model>>
System operator

@ <<View>>
Schedule data downloads
(Data collection)




A UML model is more than the sum of its diagrams

' <<Model>>
etis system database

<<Model>>

Update system DB <<Transitor>>

TS

..... £

<<View>>
Define task parameters
(Data collection simplified)

<<View>>

<<Relationship>>—

2

<<Model>>
System operator

<<Used>>
Primary Actors

<<Relationship>> .3

® <<Model>>

Run download tasks

<<View>>

<<Model>>
etis parameters definition Ul

/

<<Transitor>>

@e task parameE

<<Transitor>>

etis parameters accessor

<<Model>>

<<View>>
Define task parameters
(Data collection)




<<View>>
etis parameters accessor
(ETIS deployment A)

<<\iew>>

5 <<Model>>
etis_globalParameters
B <<Model>>
etis_parameterSets <<Transitor>>
<<Transitor>>
<<Relationship>> <42
‘ <<Model=>

etis downloader

<<Relationship>>4R.

/

<<Model>>
get parameters client

<<Relationship>> Y2

o

letis parameters accessor

<<View>>

<<Model>>
etis download task controller

<<Transitor=>

<<\iew>>
etis parameters accessor
(ETIS architecture)

<<Model>>
Define task parameters




