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Agenda

= Formulate the Vision
= Develop a first System Ildea
= How to work with Views & Viewpoints

= |mportance of the operational model
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Tutorial Assignment 6

= We formulate the vision for our system and sketch a first
Idea of its architecture.

Furthermore, we work out the context view,
think carefully about the operational model and

= dive deeper into system behavior.
We capture our findings in runtime and distribution views.
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4 Things an Architect must do Right

1. Vision —Where do we want to go?

2. Context — In which environment do we want to be
successful?

3. Architecture overview - What do we build?
 also often AS-IS vs. TO-BE

4. Operational Model — How will the system "live"?
 more than just the distribution view (costs, evolution,...!)

4 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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The Context View

How is the system embedded into its environment?

— Interfaces to to all(!) neighboring systems

— Interfaces to all users

— All events that can enter/leave the system

— Any data the system sends to /receives from environment

The system itself is a black box

Our attention concentrates on the environment and how the
system must interact with all elements in it

All incoming and outgoing data and events
— Interactions of the system with any stakeholder
— Relevant parts of the external infrastructure

Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Importance of the Context View

= As an overview diagram of the system environment
AND
= As the view for resource planning and risk management

— Number & type of external interfaces
— Number & type of dependencies on external systems
— Number & type of stakeholders involved

= Context views with different levels of detall

— Always create a detailed view when negotiating the
scope of the project!

Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Example Context View - What is missing here?

Sales
forecasts

Marketing director

[ ]

Forecasting

1
Customer advisors Ordering
system
System to be
built
1
1
CRM

Amadeus

@al catalogues
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What can we improve in this Context View?

O O

OptiTrack System BaSys
l Check Set Goal Pose
Precision

Mobile|Robot Base

Positions

Semantic

Safe and Precise Navigation System < <
Positions

/ " A\ N \
Monitoring | Define | Configurations Specifx Toggle
Poses Misions Follow

Administrator Technician
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What can we say about the System

On-line buyer

Order details
Fuwfmanl details

Delivery details

Order status

System
under

construction
Order status

Fm{manl details

Delivery details

Order taker

9 Architectural Thinking for Intelligent Systems: System Context, Vision & Views

based on this Context View?

Product
» maintenance
Product updates system
Credit
authorization -
requests [rE_dII _
< —»| quthorization
authorization
responses
Orders
Order amendments N Wurehuuset
Order status mu;‘;s :mﬂn
Order exceptions
Quelle: IBM
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First Draft of a Context View

Company

Generate
Orders

Manage and

—_ RN
Processe
Orders

Staff Customer

Revise

Orders

Freelancer
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2nd lteration

11

Customers | Send Invoices

Orders - For Translation

Completed Orders

Read Mail
Create Mall

Orders - For Translation
Completed Orders
Invoices Write Mail

Read Mall Read Data

Enter Data

Freelancer
Pay Bills Staff

Information on
Paid Invoices

Architectural Thinking for Intelligent Systems: System Context, Vision & Views
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What's not good here?

URL
Web URL, Desired Tags
.,  Eventcrawler Desired Data
Developer
A
Knowledge Knowledge
Y
Crawler BD

12 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK



UMIVERSITAT
DES
SAARLAMDES

What's the Problem here?

Living with Light Colors

-

Gesture < Control Lamp

Control " Command -

\ ' /7
Adjust Light __ { -
Characteristics .

User
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Autocomp AG

_ Login Information

. Ticket Information

_Search Queries

<

< Notifications
Supporter
Service WSCAR
Desk <« Clients/ WSCAR ¢ program Data —»
- Staff Firebird
Modul Database
Events .

»

Events

T Query Answers
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Are System Boundaries clear?

Client

Call Center

Individual Bookings

Advisor 1

Advisor 2

Advisor 3

15

Pa
Ordering PPayme.nt > _ y
Information rocessing Simple
A 4 \ 4
<« Client Data CRM
PIR
_ Booking Data
_ Client Data .
) Travel Components Booklng
System
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Buys package
deals like with
the old system

Procurement
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Developing a VISION — Port Technology Example

16

High-rise building with genuine mixed use containing office, residential
and public areas

Individual & efficient mobility

Offer passengers an optimal route through the building to the desired
destination. The seamless journey starts upon entering the building with
the assigned elevator already waiting at the ground floor.

The intelligent combination of traffic control and access control creates
maximum efficiency and meets the requirements of the individual user
groups in the building.

Whether it is a design improvement that enables a new building to
achieve far more than originally envisioned or an upgrade to give an
existing building a new lease on life, The PORT Technology can act as a
major enabler of positive change.

https://www.theporttechnology.com/page/solutions.html

https://www.schindler.com/com/internet/en/media/behind-the-scenes/customer-projects/2018/omniturm-frankfurt.html

Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Writing a Vision Statement

For [customer]

Who [needs... or has opportunity]

The [product]

Is [category]

That [major capability, benefit, ...]

Unlike [alternative, current system, current practice]

Our Product [differentiation, advantages, ...]

17 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Developing *The* System Idea

We find the system idea by applying principles and tactics to
our architectural problem and develop adequate solutions

= Creative process

= There is more than one solution

= Find compromises

= Ask the right questions and reuse proven solutions

18 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Find clear answers to these questions

19

Which NFR are the most important ones for the architecture?
Which use cases at level “white” should we put into the main focus?

What will be the core task of the system?
= What are the most important elements of the business domain?

How will the system be used?
How will the system be controlled?
Who uses the system?
= What kind of user interface will the system need?
= Which business processes and user interactions will the system support?
What interfaces to other systems will the system need?
How will data be managed & processed?
= What kind of data access is necessary?

Which structural components and relations can best implement the
answers to these questions?

Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Example System ldea
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Example System Idea

<<System>>
Mobile Application Expert Seizures

/

Log in/ Log out
Enter Objects

S Data Base
Synchronisation Camera Mobile
/ AP Application
Synchronization Expert
of Pawn Objects
! Data Base
Synchronization Desktop
Service Application
Expert

Debt Official

<<System>>
Desktop Application Expert
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Second lteration of the System Idea

&l (I\‘ @
n O X
Debtor

Levy of Execution (*) Objects to
be Seized

Register
Objects

Register
Objects

(*) Zwangsvollstreckung
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Proposal for Context View and System Idea

Videowahl, Facebook, Ticketkauf—®

Benutzer

System

Videocontrol

App
{Android)

Datenaustausch fir Synchronitit

ClassicVision

App
(Smart TV)

mmm——  Ticketcorner
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TV Farnbedianung I
Navigation

IPLay, Stapl

Systemgrenze

Vidsa
Lagin Metadaten ides

Masigation
(Play, Stop)

Smartphone | Tabler

Widen Stream g
Files

<<yervers >
‘ChassicalVislan Webs erver
User User Creae
Trackin: Waelficarion Mew User
<<database s>
UserData

wasevers
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System ldea & Architectural Overview

Salesman

(Client) /Car Leasing Servi

ce\

Process Inquiry

Create Contract

Y

Process Client

Create Contract

Confirm Leasing

-

/
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AS-IS View
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CRM

Architectural Thinking for Intelligent Systems: System Context, Vision & Views

Accounts

Credits
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CRM

TO-BE View

Accounts

\ Credits
Partner BPMengine [« | CPM
Gateway
Portal [« ESB [«* Accounts
Client Y
Security - :
Bank User-Dir el
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Why Views are Important

28

System structure and architectural
decisions must be documented and
communicated

What?

For whom?

Why?
How?

"If It IS not written down, it does not exist."
Philipp Kruchten

Architectural Thinking for Intelligent Systems: System Context, Vision & Views
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Views and Viewpoints

= A view represents a complete system from the perspective
of a set of interrelated interests. [ISO/IEC/IEEE 42010:2011]

— View as a set of related architecture-relevant elements
that is created and used by the stakeholders of a system

= A viewpoint is a collection of patterns, templates and
conventions for constructing one type of view. It defines the
stakeholders, guidelines and principles and template models
for constructing its views.

29 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Why Views?

= Modern software is often too complex to be viewed and
understood as a whole

= We need to focus our attention on one (or a few) parts of the
system structure to facilitate understanding

= |n order to be able to communicate clearly, we need to
make clear which structures, relationships or behavior focus
on during discussion

» VIEW as a representation of the selected structures

» Architects develop structures and document these
structures through views

31 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK



UMIVERSITAT
DES —
SAARLANDES a A

Creating GOQOD Views

= Meeting stakeholder’s needs
— What information does a stakeholder need?

= As little formalism as possible, as much as necessary!

= The more risk involved with a decision, the more detailed
the view illustrating it

= Work top-down/bottom-up and in iterations to refine and
revise views

32 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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How can we Assess the Quality of a View?

= Need to ask "good for which purpose?«

= What are we trying to achieve?
= What do we need to communicate to whom?

= |f the view delivers our intended message correctly and
successfully to the stakeholder ...

= ... and we reach the goal of our message

» Then it iIs a good view!

33 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Views in the Communication of the Architect

Clarify
requirements

> Motivate

Evaluate decisions
architecture

» Propagate drafts

Develop
Architecture :
Communicate » Communicate
architecture to
the team

» Different views (abstractions) for different
participants
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RM-ODP

Building

Organizational

Block Level

Level

is an
characteristic of

Architecture
Framework

4+1
View Model

is an characteristic of

is an

is an

Macro-
Architecture

Micro-
Architecture

Architecture

Level

synonym for
Y

Architecture
View Model

Software
Architecture

described by vcovers

used at \ specifies
Fom Viewpoint
rc |_tecture determines
View
A
Concern
< an Requirements i
is an View as
is an Stakeholder
Logical
View

Development Implementation

Process

View View View

Vogel et al: Software Architektur

35 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK



UMIVERSITAT
DES -
SAARLAMDES -

The 4+1 Views Model by Kruchten

End-user Programmers
Functionality Software management
Logical View e Development

View
"
l ( Scenarios ) l
1“"‘-—-

Process View Physical View
Integrators System engineers
Perform_ance Topology
Scalability Communications

Figure 1 — The “4+1” view model
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Views in TOGAF

37

A system is a collection of components organized to accomplish a specific
function or set of functions.

The architecture of a system is the system's fundamental organization,
embodied in its components, their relationships to each other and to the
environment, and the principles guiding its design and evolution.

An architecture description is a collection of artifacts that document an
architecture. In TOGAF, architecture views are the key artifacts in an
architecture description.

Stakeholders are people who have key roles in, or concerns about, the system;
for example, as users, developers, or managers. Different stakeholders with
different roles in the system will have different concerns. Stakeholders can be
individuals, teams, or organizations (or classes thereof).

Concerns are the key interests that are crucially important to the stakeholders in
the system, and determine the acceptability of the system. Concerns may
pertain to any aspect of the system's functioning, development, or operation,
including considerations such as performance, reliability, security, distribution,
and evolvability.

Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK



sl

UMIVERSITAT
DES —
SAARLANDES a A

Views in TOGAF

38

A view is a representation of a whole system from the perspective of a
related set of concerns.

In capturing or representing the design of a system architecture, the
architect will typically create one or more architecture models, possibly
using different tools. A view will comprise selected parts of one or more
models, chosen so as to demonstrate to a particular stakeholder or
group of stakeholders that their concerns are being adequately
addressed in the design of the system architecture.

A viewpoint defines the perspective from which a view is taken. More
specifically, a viewpoint defines: how to construct and use a view (by
means of an appropriate schema or template); the information that
should appear in the view; the modeling techniques for expressing and
analyzing the information; and a rationale for these choices (e.g., by
describing the purpose and intended audience of the view).
http://pubs.opengroup.org/architecture/togaf8-doc/arch/chap31.html

Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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View vs. Viewpoint

= Aview is what you see. A viewpoint is where you are

looking from - the vantage point or perspective that
determines what you see.

= Viewpoints are generic, and can be stored in libraries for re-

39

use. A view Is always specific to the architecture for which it
IS created.

Every view has an associated viewpoint that describes it, at
least implicitly. ANSI/IEEE Std 1471-2000 encourages
architects to define viewpoints explicitly. Making this
distinction between the content and schema of a view may
seem at first to be an unnecessary overhead, but it provides
a mechanism for re-using viewpoints across different
architectures.

Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Views in TOGAF

To address the concerns of the following stakeholders...

Users, Planners, Database Designers | System and Software | Acquirers, Operators,
Business Management | and Administrators, Engineers Administrators, &
System Engineers Managers
... the following views may be developed
Business Data Architecture Applications Technology
Architecture Views Architecture Views Architecture Views
Views

Data Entity View

Data Flow View
(Organization Data
Use)

Logical Data View

40 Architectural Thinking for Intelligent Systems: System Context, Vision & Views
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4 Views We Focus on
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= Context View

= Component View

= Runtime View (behavioral model)

= Distribution View (operational model)

Architectural Thinking for Intelligent Systems: System Context, Vision & Views
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Component View

= How is the system structured internally?
— What is its message”?
— What do | see beyond of what | can see in the code?

= Static structures of the architectural building blocks of the system
— Subsystems, components, their interfaces and relations

= Support project managers and clients in project monitoring

= Allocate work packages (architecture modules) to teams and
employees

= Reference for software developers

= Top-down refinement
— Last (possible) level of refinement is the source code

42 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK
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Examples of Component Views
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Presentation Layer

Business Layar
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Uisas the enkitns: Customes and Job

0 BusinessService.
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Persistency Layar
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-----

Uses b erdity: S
L Jobserviee

Crossoting condenn

| CuamerFacade

Abstrartfarade

Architectural Thinking for Intelligent Systems: System Context, Vision & Views
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1 Baurdary

| ServiceFacade

Not really clear any more,
but you can see
weaknesses in the
component structure ....
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Runtime View

= How do processes run in the system from a user's point
of view?

= Dynamic structures and behaviors in the system
— Which components of the system exist at runtime?
— How do they interact?

= Butalso:
— Where and how do users interact with the system?
— Where are security risks?

— How are system gqualities such as scalability or
performance achieved?

46 Architectural Thinking for Intelligent Systems: System Context, Vision & Views © DFKI - JK



Example of a Runtime View using a UML Activity Diagram

package: l Skript: '
CheckMainframe (Java) checkSatelliteFeed (bash)
/

With some effort, |
also see this in the
code!

Where are the
architecture-relevant
answers to our
guestions?

Check Satellite-Link

Check Mainframe Check Dalabase

Notify Operator

Cenfiguration

System: (Java)
- ConfigureServer

- StartupServer

Legende:

Server ready!
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Example of a Runtime View as a UML Sequence Diagram

0 | | I
T inputProcess VSAM | :Migration | | :lmport ‘
A | " Controller 1 | Dota Raadar l  Database || Eehlemool
J l -
= while not EOF I | !
start getNextRecord() | | I
1] | |
v
‘ cc;r;ved EB(‘:DIC!ASCII() I I
| come | | |
getPaketNr() I
: -- |
| - I
if (isConvertable() & isValidPakelNr())
Konvertierbarkei ____,....--""'ca_ insert(); ) T l
des aktuellen L
Records ermitiein | —I I
| und merken if (! isConvertable()) | | R _ =
— " nsert(). - ' |
. | |
| |
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I =
Distribution View - Operational Model - Operational View
Infrastructure View

= |[n which environment does the system run?
— System from the operator's point of view

= Distribution of the software system to the physical systems
— Hardware components on which the software runs

— Computers, processors, network topologies and
protocols

= But also:
— What infrastructure requirements do we have?
— How expensive will the system be when fully expanded?
— How do we operate and maintain it?
— Can it evolve to foreseeable future requirements?
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2 Distribution Views of the
same System
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Layer 3

Business Logic

Entity
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A View?
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What Type of View is this?
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And this?
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What Type of View is this?
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Which View is represented by this Diagram?
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Which View is represented by this Diagram?
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Summary

= Context, Context, Context!!

= Context view is the most underestimated view by novice architects
= Omissions in the system context are the main source of risks

= Spend time in creating a system vision and review it regularly

= Think in alternatives when creating the system idea, the first idea might
not be the best

— Start implementing the most risky parts

" nﬁware Systems
24 Archﬂecture

= Real projects require other important views:
— Security view (from different perspectives)
— Information, business processes, data flows
— User Experience (GUI)

NICK ROZANSKI - EOIN Wo0DS
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Working Questions

1.
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How do we document structures and behaviors of a
system?

What do we understand by a view and which views do you
know?

What constitutes a “good” view?
How much detail needs to be put into a view?

Why do component views often only represent the structure
of the code?

Why iIs the operational view one of the most important
views alongside the context view?

Why is it so difficult to create a good context view?
What is a viewpoint?
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