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What is The Semantic Web?

You have it in your pocket!




The Semantic Web




- World Wide Web

Tim Berners-Lee
e Created the World Wide Web 1989
 Created the first Web browser and HTTP server 1990




World Wide Web

A web of pages connected by links

 For human beings reading text and clicking
links in a web browser




World Wide Web

Links in a web page have no specified meaning
— they are just a way to get to a new page.




The Semantic Web

A web of uniquely identified data connected by
typed links

e For machine to machine communication




The Semantic Web

First traces at a conference in Geneva 1994

- : [ c3cu0sivc. wa oawe umscmmaren - secric i v, woure |
An article in

Scientific American 2001 iﬂEglrtl:FAlﬁ

Uses the phrase
The Semantic Web

———— - — —




The Semantic Web

Core concept — The Triple:

Predicate

“John knows Mary”

“use-case-14 required-by requirement-45




The Semantic Web - in your pocket

You order an airline flight ticket

One day before Finnair AY 682
departure, you ARN - HEL
See this on your
Android phone: Degast: Stockhalm Ariands Alpo
1330 — 2. |

Arrive - Hels

or in the Google A orroy -
( JEAPP 15:25 - 2
on an iPhone)

Flinht racarua tinn




How do Google know about your ticket?

Did | book the ticket through Google?
NoO.
Have Google bought the travel agent?

NoO.




But...

You got a confirmation to your gmail!




It looked like this:

FINNAIR

Dear MR Dag Rende,

Thank you for using Finnair online check-in!

Please find enclosed your boarding pass.

Booking Details

Passenger:

DAG RENDE

Booking Reference:

4928H5

Flight:

AY682 - Economy

Boarding Time:

13:00

From:

STOCKHOLM ARLANDA
Terminal2
10 May 2016 - 13:30

To:

HELSINKI VANTAA
Terminal2
10 May 2016 - 15:25




Inside the maill Is this hidden

<script type="application/ld+json">
{
"@context": "http://schema.org”,
"@type": "FlightReservation”,
"reservationNumber": "4928H5",
"reservationStatus": "http://schema.org/Confirmed",
"underName": {
"@type": "Person”,
"name": "Dag Rende"
2
"reservationFor": {
"@type": "Flight",
"flightNumber": "682",
"airline™: {
"@type": "Airline",
"name": "Finair",
"lataCode": "AY"
}

epartureAirport": {
"@type": "Airport",
"name": "Arlanda Airport",
"lataCode": "ARN”

mesSage.




Google interprets
the message and
displays this:

Finnair AY 682
ARN > "HEL

Depart - Stockholm Arlanda Airport

13:30 _ 5

Arrive - Helsinki Airport
15:25 “ 2

Flinht racarvatinn




How do Finnair know how to formulate the hidden
message?




schema.org I -

About Schemas Documentation

Welcome to Schema.org

Schema.org is a collaborative, community activity with a mission to create, maintain, and
promote schemas for structured data on the Internet, on web pages, in email messages,
and beyond.




Schema.org

e Keeps vocabularies — definitions of data

o Sponsored by Google, Microsoft, Yahoo and
Yandex

e Over 10 million sites uses Schema.org
definitions

e Uses The Semantic Web standards




Schema.org

Flight

An airline flight.

Usage: Between 100 and 1000 domains

Property

Properties from Flight

aircraft

arrivalAirport

arrivalGate

arrivalTerminal

arrivalTime

Expected Type

[more...]

Description

The kind of aircraft (e.g.,
"Boeing 747").

The airport where the flight
terminates.

Identifier of the flight's arrival
gate.

Identifier of the flight's arrival
terminal.

The expected arrival time.
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Scania




Scania

Goals

« Improve the design process of the electrical
architecture for trucks

e Make the access to information easier, more
accurate

 Lower the cost and effort to maintain the
Information




Scania

1ISO26262 — Functional Safety for Road Venhicles

Covers the whole development process
*Requirement specification

*Design

sImplementation

Integration

\Verification

Validation

«Configuration




Traceability

e Any action should be traceable backwards and
forwards in the development process

* Requires items from different departments and
disciplines to be linkable to each other

e This requires global unique identifiers to objects
and types.




. Scania data sources

Test

Issue
Tracking

Management

Configuration
System g

DB DB

Rpufce code SESAMM Specifier _
Architecture Model Architecture LD Search and
Visualizer

Browse

Version Control System




The usual solution

e Purchase a large commercial product
e Import all data
e Change the organization to fit the product




Scania chose...

A stepwise adaption to semantic web standards




The semantic web alternative

The Semantic Web has standards for:
|ldentifiers — URI

*Representing data — RDF

*Publishing RDF data on a network
«Searching data — SPARQL

eSchemas - RDFS - as on Schema.org




Done so far at Scania:

« Created schemas for the object types involved

e Implemented RDF front-ends to existing
systems

 Changed existing tools to consume the RDF
data

e Created new tools

Document preparation tools with connection to the
documented entities

Accurate search tools

Visualization tools




~ Example triples

40

identifier
18

identifier
title

UF18

useCase Fuel indication

UCES identifier ﬂ

title

title

shortTitle

Fuel Level Display
FLD

Low fuel warning




Integration

 Not only System Integration

« Data integration
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~ Visualization




~! Questions to answer

“What is the architectural diagram of the fuel level
sensor system for truck model P as it was on May
15, 20167”




~! Questions to answer

“Which Messages are sent on the CAN bus when
the tire pressure is too low on the left front
wheel?”




Visualization tool makers heaven!

* Any object is accessible by a globally unique ID
e Data types are defined in schemas

* Links between objects can be followed, even
across discipline boundaries

« A standard way to query any objects




Deployment cases

e Stand-alone in a web browser,
« Embedded into a .NET desktop application




Diagram types

Messages between objects

[42] -> xx0 -> [16]
XOOXXXXS 7 2000000000000 104 ’ ’
XXXXXXXX5 7 . XXxxx58

[ooooox66] -> 3000xxx66 -> [Xooooxx66]
xx14.xx14

xx14.xx14

X0000COOOOO0OOCNOO0O0OOO0OONNCNOO00OXXXxX103/377 |
E82730 ’ »




~ Diagram types

Sub-system hierarchy and object dependencies




Other requirements

o (Good layout quality
e Fast layout and re-layout

e User interaction — context menus, selection,
mouse hover info-boxes

 Well integrated in the embedding application




~ Visualizer architecture

2. Read data

Mapping 1. Read
~ - ... specification

3. Draw
diagram




The Specification says:

Which data to build the visualization on

How to map data items onto graphical shapes
The layout

The User interaction




Result — case 1: AE Diagram

Messages between components

[42] -> xx0 -> [16]
57 132

EB2731 _’_ }_

[42] > xx0 -> [16]
' XIOOOOKKKET 0058

KIOOOOORET K058

NOCKNKRST Jootooneooenooas] 04

I XO000000142/24
[196] -> xx0 -> [16] E82730

o ’_ %168 30000000000000000000000 1 60
OOOO00OODOOUD0OO000C
195197 00000000189 190

E150840 ‘}— —"

[42] -> xx0 -> [16]
—"\—}“ %163 X00KRXXRCO0ORK | 64 }'}

XXXXXXXXXXXXXX162/612 /
E82731 R (L I s ————————— T
- 7! 04— E82730
HOOOOOKET 200058




Benefits

 The diagram for the right truck model, version
and configuration

 Immediately
* Always up-to-date

2] > xx0 > [16]
»— B B
> wao00o0S T ooonbs
[ 4z] > xx0 > [18]
’ a7 x5
4 L
[196] > 0 > [16] it
M %155 00000000000000000000000¢ 1
____________ e ’ DOCCO000] B NeOmeennmeeoo: | 50 }" ’
E150840 »— = 4
._ o |
P s oomoooconoconish
P %
E82rn e —
4 - 730




- AE Diagram — complex cases




© Result — case 2: Hardware/Software Diagram

Sub-system hierarchy




© Result — case 2: Hardware/Software Diagram

Hide selected




© Result — case 2: Hardware/Software Diagram

The long term goal is an “architecture browser”




The project proceeds with more visualizations

Starting with

 Message sequence diagrams
 Requirement models

e More user interactivity




Scania visualizations - conclusion

The goals were met:

« Improve the design process of the electrical
architecture for trucks

e Make the access to information easier, more
accurate

 Lower the cost and effort to maintain the
Information




Thank you!

Dag Rende
CTO

dag.rende@find-out.se

FindOut Technologies AB
find-out.se
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