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Case Study

Apply IEEE 42010 to NdR I



NdR: European Researchers Night

PIAZZA SANBASILID

71
D 24
VIALE D ESLIABRIZD S;ﬂ.‘;ﬁmfm

9200

L’AQUILA
STREET SCIENCE A LEGENDA

DISCORSIDA BAR ®

NERO CAFFE

Corso Vittorio Emanuele 45

OLIMPIA CAFFE
Corso Vittorio Emanuele A Q
ENOTECA GARIBALDI

@ PALAZZO CAMPONESCHI
@ PALAZZETTO DEI NOBILI
@ PIAZZA PALAZZO

@ QUATTRO CANTONI

Via Garibaldi 38 ® @ VIA SIMONETTO

BIRRERIA ANBRA ®

Via Garibaldi 49 @ C.SO VITTORIO EMANUELE
LA CANTINA DEL GALLO A

Piazza Palazzo 8 @ SAN BERNARDINO

FRATELLI ILBACARO 2.0 PIAZZA CHIARINO
Via Roio 21 '

OSTERIA PANTASIMA

@ PARCO DEL CASTELLO
Via Garibaldi 55

OLD ROOM - BEER AND FOOD
Via Garibaldi 48 e

IL VERMUTTINO L\ PARCHEGGIO @ PALAZZO FIBBIONI
Corso Vittorio Emanuele 143 \=3 DISABILI

@ TEATRO RIDOTTO

NOME EVENTO
Per Te InCorseo

09 ILCAVALLO MAGICO £ ALTRE
“0)  FIABE

Vy

N\

MACRO EVENTO

SCUOLA B CULTURA - ARTE &

= SPETTACOLO
ORARIO OF INIZIO 09  STREET SCIENCE CONCORSO
()  FOTOGRAFICO
2300
N\
SCUOLABCULTURA - ARTE S
SPMETTACOLD
LVOoeo
- 15 PLANETARIO
O
NN 4
N\
CATREGORIA SCUOLA B CULTURA » SCHENZIA S

TEONCLOGIA - ARTE 6 SPCTTALOLO

17  DANCE ON THE FLUID

00 -
N\




The NdR Case

Key Observations
1. Around 35K visitors per year
2. Late hours are more crowded than early hours

3. Weather affects user’s preferences

Goal

1. A solution for crowd management

2. Automated venue and parking lot management

Constraints

Limited power and service accuracy constraints

This Photo by Unknown Author is licensed under CC BY-NC
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Lets get the requirements I



Functional and Non-functional Requirements

Functional Requirements
FR1: The app shall allow users to register to the NdR event

FR2: The app shall allow users to provide their preferred events

Extra(Non)-functional Requirements
NFR1: The app must provide 1 second response time or less in web browsers

NFR2: The app should be able to support 1000 users/second while maintaining optimal
performance



Who are the stakeholders? |




Stakeholders

®@ © ©

Software Developers [oT Engineers Urban planning

. Many more....

Software architect(s)




Concerns

- Memory,
Landgulage choice, the Battery Space constraints,
modules, , .
Interactions platform ... Location for sensors,
Software Developers [oT Engineers Urban planning

System performance,
Integration,
Management,...

Software architect(s)



What can be the viewpoints I
and views?




Can we create some models for each view?

End-user Programmers
Functionality Software management
Development

Logical View —»

View

[ Coaraen ) |

[ ————

Process View —®| Physical View

Integrators System engineers
Performance Topology

Scalability Communications



What are some scenarios? |



What can be some scenarios?

Get
Book venue recommendations

Check Get confirmation
availability

Check weather Book parking lots

Many more...each can be associated to a type of user




multiple systems?

Can we break this into I



Subsystems in NdR System

[0T System Booking System

Weather System Analytics System




each subsystem further?

How do we break down I



[oT system

Sensor
Controller

Database

[oT middleware

Visualization
Engine




Booking System

Web Application Mobile Application

Database NdR Backend




We can go further |



NdR Backend

Venue Booking Parking Lot
Manager Booking Manager

Recommendation

Payment Manager
Generator y 5

And many more..can you name? ﬁ



Further breakdown? - Think I
of classes...




C4Model,.....

How to model? - UML, I



C4Model

* Created by Simon Brown, Independent consultant (specialization:
Software architecture)

* Overcome the challenges of UML, more intuitive language

* Visualize architectures in terms of Context, Containers, Components
and Code

* Very developer friendly approach to software architecture diagramming

More information: c4model.com



http://c4model.com/

Some times General purpose

language may not suffice -
ADL!!



[s Software Architecture just some box and arrow?

Aside from providing clear and precise documentation, the primary purpose
of specifications is to provide automated analysis of the document and to
expose various kinds of problems that would otherwise go undetected”

- Perry and Wolf, 1992

An architectural system representation is often essential to the analysis and
description of the high-level properties of a complex system”
— Garlan and Shaw, 1994



Architecture Description Languages

An Architecture Description language (ADL) or an Architecture Definition
Language is a

* Formal specification language

* For describing the structure and behavior of a software system

Some popular ADLs: Darwin, ACME, AADL,.....



Architecture Description Languages - CAPS

* Evaluate the systems early in the design process before the system
or prototypes are built [IoT Systems]
* Avoiding costly redesign/re-development cycles



CAPS Modeling Framework

1 CAPS MODELING SAML, HWML, 3 CODE GENERATION
FRAMEWORK SPML FRAMEWORK

5O

CUPCARBON 4 CUPCARBON

SIMULATER FILES




Multi-view Modeling Framework

/ CAPS Modeling Framework SPML \
SAML
| %

System Cyber-Physical
Engineer Space Designer

Architect

SAML - Software view, HWML - Hardware view, SPML - Space view



Software Architecture Modeling Language
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@ Display - OS: Tiny0S, mac: T-MAC, routing: Gear

Power Modes

Microcontroller

@ AR

Processors

5% ARM920T - 600 Mhz, CP: ...

ADC
b Thld
DAC
Timers
(O Timer
Memeory
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Storage Memory
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RF Communication Devices

Y RS485 LAN - 0 MhZ

|§ electricity

[! Display

Hardware Modeling Language

[ door lock actuator - OS: TinyOS, mac: T-MAC, routing: G...
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Space Modeling Language

This will be converted to an xml model



Space Modeling Language

OxygenSensor
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Normal mode
representation in
Senscript
(initial mode)

@,

o oxy:real =0

b oCount: integer = (
h roomiD :integer = 7
& rCopacity : integer = 35
#h open : boolean = true
#h close : boolean = false

Conditions

representation in

Senscript
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Mode transitions
in Senscript

Senscript

Critical mode
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representation in
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data $var t o2
da
=
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printfile $§p

\
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Code Generation
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How do you guarantee
quality - Can we think of
tactics?
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