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Discussion

B RECAP LAST LECTURE

B Explain the contents of the last lecture
" What were the topics?
“ Why do we need it?

» How does it work?

» How is it created, used, and/or evolved?
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Documentation



Foundations

Documentation

¥ The ultimate goal of documentation is to enable stakeholders to
gain knowledge

B Knowledge is the dynamic capacity that enables a stakeholder to
Increase confidence
Understand the context
Perform a task
Solve problems

Use and adapt information for a specific purpose

® However, only information can be documented
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Foundations

Data, Information, Knowledge

B Data

“Data consists of discrete, objective facts about events and entities but
nothing about its own importance or relevance; it is raw material for creating
information”

[Rus & Lindvall, 2002]
® Information

“Information is data that is organized to make it useful for end users who
perform tasks and make decisions”

[Rus & Lindvall, 2002]
® Knowledge

“Knowledge is the result of a learning process and can be seen as a function of
(task-related) information, experience, skills and attitude at a given moment in
time”

[Weggeman, 1999]
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Real Life: “I Can Always Explain How the System...”

[Source: dreamstime.com]
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Real Life: Architecture Documents

Too Long;
Did not Read

_—
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An ldeal Architecture Documentation...

... describes what the code itself does not!

e.g.
B What are the design decisions?

® \What is the rationale for the decisions?

B What are the discarded alternatives? Why?
m ...

Foundations
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Foundations

What do We Need in Terms of Architecture?

Explicit architecture needed to
benefit from architecture!

Explicit 4 /

Implicit

>

Problem Space Solution Space

[ & ]
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Foundations

Explicit vs. Implicit Architecture
Problem Space

Concerns Drivers
Problem Space
|
: consolidate
elicit/ | >
. specify / :
Explicit document : document
N\ | A\
|
|
|
|
|
|
|
Implicit |
| S
| 7
| . guess
|
' >
Intended Understood
by Stakeholder by Architect
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Foundations

Explicit vs. Implicit Architecture
Solution Space

Decisions Manifestation
Solution Space
|
: implement
] N
I 7~
lici model / |
Explicit document : reconstruct
N\ |
|
|
|
|
|
|
|
Implicit |
| S
| 7~
| ,hack”
|
' >
Designed Implemented
by Architect by Developer
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Foundations

Explicit vs. Implicit Architecture
Problem Space vs. Solution Space

Concerns Drivers Decisions Manifestation
Problem Space i Solution Space
I
consolidate I decide implement
elicit/ > —> >
lici specify / : model /
Explicit document document I decide document reconstruct
N\ |
I
I
/ I
I
I
I
. : decide
Implicit I
> : >
guess : decide ~hack”
i >
Intended Understood Designed Implemented
by Stakeholder by Architect by Architect by Developer
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Evolution and Drift

Foundations

Concerns Drivers Decisions Manifestation
Problem Space i Solution Space
I
consolidate I decide implement
elicit/ > —> >
Exolici specify / : model /
xplicit document document I decide document reconstruct
N\ | \
I
I
I \
I
Y \'2 | V \'4
o drift drift | drift drift
Implicit I
> : >
guess : decide ~hack”
i >
Intended Understood Designed Implemented
by Stakeholder by Architect by Architect by Developer
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Software Architecture Document — Example

(@]
®RESCUER

2.2. Conceptual Architecture

The main goal of the RESCUER system is to improve emergency management in the field. Figure 2
shows the conceptual architecture taking this goal into consideration. We have the emergency

situation comprising of cause of emergency (fire/ explosion/ gas-leak ec.), s, damages of

property, and so on. The Context Sensor component is responsible for sensing the envirenment. The
Information Processing and Decision Making component receives the sensed data, analyses them and
visualizes them efficiently in the command and control centre. The command and control centre
decides on some actions to improve the situation. Messages are sent back o the Effector component
which does something physically on the emergency environment to improve the situation. The
components are described in detail below.

Figure 2: RESCUER conceptual architecture

«  Context Sensors: This conceptual o the s and systems that do
sensing of the environment. Visitors in large scale events, employees in the industrial parks,
operational forces” members are the people who are truly on the spet during the incident.
They are the peaple wha can ahserve the situation and report. Mabile device sensars can alsa
sense the location and movement of the people on the spot.

#  Fffectors: This conceptual « [ the stakeholders and systems that do
something on the spot to handle the emergency situation in practice. The sensing stakeholders

a

(@]
®RESCUER

Auser of RESCUER ERT interacts with It web-Interface and enters arbitrary data In the Input
fields. The web application is robust and does not crash,

+ ASR.ROBUSTNESS.03: Rob against ble network
A user of the RESCUER mobile solution interacts with hisfher RESCUFR app and
experiences an unstable network connection with low bandwidth. The app is robust and
does nat crash. No data is lost and eventually is sent to the RESCUFR backend.

= ASR.ROBUSTNESS.03: Robustness agalinst no network connections
A user of the RESCUER mobile solution interacts with his/her RESCUER app and
experiences a network outage. The app is robust and does not crash. Basic emergency
reports (sensor data) can still be sent through Ad-hoc p2p network. Any other data Is not
lost and eventually is sent to the RESCULR backend, once the network connection comes
back.

+  ASRROBUSTNESS.05: Robustness against crashes of mobile application
A uzer of the RESCLFR moblle solution Interacts with hisfher RESCUER app and the app
crashes. The app is able to restart its aperation from where it crashed. It means that the
app persists all administrative messages from the server, all partial reports and profile
information. Whenever the app starts, it starts working based on the last saved
administrative messages.

3.7.3. Scalability
Assumptions:

The number of Industrial parks or large-scale events covered by one Installation of the RESCUER
backend can Increase or decrease based on the reglon.

Requiremaents:

+  ASR.SCALABILITY.01: Initial load during first evaluation
The RESCUER backend s running in an initial version for 100-200 test users in the first
evaluation. It is covering either one event or one industrial park scenario.

«  ASRSCALABILITY.02: Sealing for large number of apps
The number of users of the RESCUER app or ERT can Increase, The backend has to scale In
a way that it does not need to compromise its performance. In addition to the increment
In number of users, the multimedia data (Image and video) can also Increase.

*  ASR.SCALABILITY.03: Scaling over large number of events or industrial parks
The RESCUER backend is intended to be evaluated in one event or one industrial park in
Europe or in Brazil. Later, the solution is intended to be offered in multiple events. The

26
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Software Architecture Document — Example

(@]
B RESCUER

4. Key Architectural Concepts

4.1. Context Delineation

Flgure 5 shows the RESCUCR system and the external systems and stakeholders around it

Figura 5 : Contaxt dalineation

4.2, Internal Structure

The overall RESCUER system is divided into several layers. Figure 6 shows the layers of the RESCUER
system. Figure 7 shows the companents inside the layers.
»  Mobile Application Layer: This layer is responsible for collecting sensor data, user
interaction data, multimedia data (Image, video], and unstructured text report from the
32
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B RESCUER
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Figure 7 : Layers including functional components
34
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Software Architecture Document — Example

o o
B RESCUER B RESCUER
= Image Analysis Result Toplc

= Video Analysis Result Topic
* Combined Analysis Result Topic

ht
¥

/NS . B G i
C =]

Figure 12 : Report data model
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Software Architecture Document — Example

5.7.

(o]
B RESCUER

Table 3 : Development task allocation among partners

Partner to build
MTM Maobile Solutions (MS), Cloud BLOB Service (BIOB)
DFKI Ad-hoc P2P Netwark (ADHOC), Sensor Data Recorder [SOR), Sensor Data

Recelver (SEN_RECV), Sensor Data Analysis (SDA), SMS Data Recelver
{SMS_RECV), Text Analysis (TA)

VOMATEC Emergency Response Toolkit (ERT), Combined Analysis (CA), Integration
Platform {IP), Sacial Media Connectar [SMC), Legacy System Connector {15C)
UPM Videa Anulysis (VA)
Usp Irmage Analysis (14)
Design Decisions

= Req: =5

ASR.DEVTIME.O1:Documentation of design Overall system architecture is | All

and code being documented by this
deliverable., Individual project
partners have been

communicated to document
their own design and code.
ASR.DEVTIME.02:Distributed development System Is designed Ina P
modular way, and interfaces
and data exchanges are made
clear among them.
Integr: Requirements
ASRINTEGRATION.01:New components ‘Generic integration All, mastly IP
should be integrated to the RESCUER mechanism publish-subscribe
platform without much effort Is used which s not bound to
any technology and provides
asynchronous communication.
ASRLINTEGRATION 02 :Integration with social | Soclal Media Connector inthe | SMC
media Data Transport layer Is
responsible for integration
with the social media. This
connector miakes the overall
RESCUER platform not tled to
any secial media. Realisation
concepts will be built in next
Iterations.

ASRLINTEGRATION.03:Integration ameng Generic Integration P
mechanlsm publish-subscribe
is used which is not bound to
any technology and provides
asynchronous communication.

Internal components

(@]
®RESCUER

Glossary

Command and Cantral Centre Group of people and tools assigned 1 luate risks and make
in an emergency and/ar crisis in an industrial area or at a large-scale event, usually at the same physical

place.
C ication Infra [

of the RESCUFR platform whose goal is to suppart the
information flow between the crowd and the command centre.

Data Analysis Solutions Companent of the RESCUFR platform whose goals are 1) fusing similar data
coming from different eyewitnesses, 2) analysing photos, videos, and text messages in order o extract
information such as the type of incident, the position and din jons of the affected area, people
density, surrounding sources of further danger, evacuation routes, and passible approach routes far

the formal responders.
Emergency Critical situations caused by incidents, natural or man-made, that require measures to be
taken immediately to reduce their adverse consequences to life and property.

P Toolkit C of the RESCUER platform whose goals are to: 1) get
C linif on about the . 2) ask eyewi and formal ders for relevant
missing information, 3) give instructions to eyewi first fers and p ially affected
people or ies, and 4) i the to the media, public authorities, and the

general public in a context-aware way. The emergency response toolkit is meant to be used primarily

by the command and contrel centre staff,

Mobile Crowd: g Selution T of the RESCUER platferm whose geal is to support
¥ and formal fers in providing the ¢

about an emergency situation, taking into account the different smartphones that might be used and

how people Interact with smartphones under stress.

1 and control centre with information

Abbreviations

RESCUER Reliable and Smart Crowdsourcing Solution for E y and Crisis
Ul User Interface

ASR Archi oy qui

C&C Command and Control Centre
ERT Emergency Response Toolkit
ACES Architecture Centric Engineering Solutions

ADF Architecture Decompasition Framewark
SMSC Short Message Service Centre
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Foundations

Architecture Documentation

Documentation

Representation

Creation Structure
Maintenance

Content
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Foundations

Architecture Documentation

Documentation

Representation

C.reation Structure
Maintenance

Content
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Foundations

Architecture documentation has

to be adequate for its purposes

~ Fraunhofer
IESE



Who uses the Architecture Documentation?

Daniel Developer

Mike Manager

Arnold Architect

Quincy Quality

Paul Projectleader

Marcus Marketing

© Fraunhofer IESE
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For what?

Arnold Architect

Prediction of
system properties

Communication

Governance

\
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For what?

Daniel Developer

Implementation
Activities

Communication
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For what?

Paul Projectleader

Project planning and
control
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Foundations

How detailed should an Architecture Documentation be?

Purpose & Tasks

Level of Confidence

Experience & Skills
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Foundations

Skills and Experience of Developers

Architectural Concepts

Daniel Developer

Technologies

Development Process

© Fraunhofer IESE ~ Fraunhofer
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Foundations

Architecture Documentation

Documentation

Representation

C_reation Structure
Maintenance

Content
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Foundations

Typical Content of Architecture Documentation

B Overview

System Overview

Context Delineation
B Architecture Drivers

Business Goals
Key Features
Quality Attributes
Constraints

B Design Decisions

Rationales
Traceability
Alternatives

B Evolution

Principles
Maintainability/Extensibility
Built-In Flexibility

M Solution Concepts

Runtime

Usage

Behavior
Structure (RT)
Technologies (RT)
Deployment

Configuration

Devtime

Structure (DT)
Technologies (DT)
Dev Process
Responsibilities
Production

Variant Management

Operation

Quality of Service (QoS)
Service Level Agreements (SLASs)
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Foundations

Architecture Documentation

Documentation

Representation

C_reation Structure
Maintenance

Content
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General Properties of Representation

Readability

Understandability

Memorability

Uniformity

Consistency (Internal and External with other Documents)
Compactness

Completeness

Correctness

Suitability for reader

Look and Feel (Usability)

Foundations

\
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Foundations

Representation

B Graphical, textual and tabular notations can be used to represent
views

M Most organizations use the Unified Modeling Language (UML)
Different diagrams and element types

Textual specialization through stereotypes (e.g. «<hardware», «task»)

® No direct and visual support for special aspects (like variability)
Manual definition of UML profiles or extension of the UML meta-model

E.g. variant elements are represented using different colors and/or stereotypes
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Component Diagram
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Deployment Diagram

dd Deployment of Cumpunenls/

adevices
sdevices edevices Product Server
:Presentation Server :Policy Server ;rhﬂ be ClL;SterE; to meet sdevices
CLISIEEE «execution enviranment:s gexecutionEnvironments Workstation
gexecution ervironments «execution environment:s ’ :Application Server :Rules Engine
:Application Server :Application Server

:PorductServerUl.exe

:ProductServer.jar :Product Rules

:PolicyAdminUl.war :PolicyServer.jar

wdevices
adevices zdevices :Document Server
:Underwriting & Rating Server :Database Server
«executionEnvironments «executionErvironments S ——
:Application Server :Rules Engine o
:RDBMS :Document Management
System
:Product :iPolicy
I Schema Schema
:UnderwritingEngine.jar iRating Rules e
:RatingEngine.jar :Underwriting Rules
adevices

:Directory Server

cexecution environments
:LDAP Server

:User & Group
Hierarchy
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Package Diagram

pkag Primary Use Cases J

Eligibility & Benefits —l
- . - Search Submit a Claim Online

& +Yiew Additional Benefits List -
@ + View Benefit Details (@ + Clairn Search © +Edit Payment Address for this Claim
© + View COB @ + Eligibilty Search & + Edit Senice Address for this Claim
& +iew Coinsurance Details &+ Nm!ﬂcallon Eeatch & + Enter Claim Information
& +%iew Copay Details &=+ F'aile_m Search [ ____|Patient Search & + Enter Service Details
& +“iew Deductibles 3 + Remittance Search merges - hezne e & + Print HCFA
@ +View Eligibility & Benefits S+ »S&Iphafgargh e T S+ \Sfamg for F'a;ent o & + Print Patient Canfirmation
@ + View Family Copay Information & + Search by Enrallee Number & + View Patient Search Results & + Select Patient
& +“iew Hospotal Serices Details e /1| T V {frorm Search) © + Select Physician/Provider
@ +View Maternity Details - ; & + Submit a Claim
© + View Mamber Eligibility Search Results f-.. emerges ‘ © + View Claim Status
& +iew Outpatient Services Details “Z= Eligibility Search : &merges,
® +$?EW Ea:‘enl Erjt?él_?t < & + Search for a Member : [from Claims & Payments)

+ - H X -
g +\/:2$ P?)I‘Z‘Egetalilgsl (g e & + Search for Multiple Members «m.grge» W‘
& +“iew Physician Services Details : @& + Search by Claim Nurnber Check Claim Status
& +“iew Prescription Drugs Details (from Search) N & + Search by Claim Status 2
@ +View Radiology Details ; s © + Search by PhysiciantProvider | . g :g[:g‘mﬁ'iz}uztﬂiﬁ Request

«me;g_e» @& + Search by Referral Nurber & +View Claim Details

Remittance Search . & + ZSearch by Time Period @& +“iew Claim Status

g @ + Search for a Claim

= & + Search by Account Number s - ;
Romillances & + Search by Date of Serice L (et miSearchiRestlts (from Claims & Payments)
& + Download Remittance Advice & + Search by Patient Name
& + Frint Remittance Advice [0S =& + Search by Patient Number (from Search) Lookup Fee Schedule
& + View Remittance Details & + Search by Subscriber Id .
& + Search for Zera Payment Claims Y & + Lookup Fee Schedule
- & + Print Fee Schedule

& + Search Remittance 5

T Yiew Remitt ] h Result " " & + Select Product/Service
& +VYiew Remittance Search Results Notification Search @ + View Foe Schedulo
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& + Search General Directory
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Software Architecture Document — Example

o]
B RESCUER

Contents

1. Introduction 5
11.  Purpose of this Document 5
1.2.  Approach to Create System Architecture. 5
1.3.  Partners’ Roles and Contributions. 6
14, D Overview. 6
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2.1 Mission 7
22. G | Architecture 9
2.3.  Scope and Iteration 10
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Structure - Example
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Foundations

Key Challenges of Architecture Documentation

Scalability Maintainability

Tool Support
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Software Architecture Document — Example

(@]
B RESCUER

4. Key Architectural Concepts

4.1. Context Delineation

Flgure 5 shows the RESCUCR system and the external systems and stakeholders around it

Figura 5 : Contaxt dalineation

4.2, Internal Structure

The overall RESCUER system is divided into several layers. Figure 6 shows the layers of the RESCUER
system. Figure 7 shows the companents inside the layers.
»  Mobile Application Layer: This layer is responsible for collecting sensor data, user
interaction data, multimedia data (Image, video], and unstructured text report from the
32
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