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Km4City Objectives
* Provides a unique point of service with integrated
and aggregated data and tools for

— Qualified users: public administrations = developers

— Operators: mobility, energy, tourism, cultural, SME, shops,
..... — developers

— Final users =2 citizens, students, pendular, tourists
* Problems:

— Aggregated Data are not available:

 not semantically interoperable, heterogeneous for: format,

vocabulary, structure, velocity, volume, ownership/control, access
/ license, ...

e As OD, LD, LOD, private data, ..
— Lack of Services and tools to make the adoption simple

kmd4city CSI GSS, Sept 2015
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Km4City lTools
* Final Users’ Tools:
— KmA4City mobile app with personal assistant is coming...
— Km4City mobile applications: Google Play, Apple Store, ...

— Km4City web application: http://www.km4city.org

— Open Source Mobile Application, FODD: an example in
open source http://www.disit.org/6595

e Public Administrators’ Tools:
— Smart decision support system, http://smartds.disit.org
* Developers http://www.disit.org/km4city tools:

— Service Map Server, plus API, http://servicemap.disit.org

— LOG LOD browser: an ultimate visual tool to browse the
RDF Store.

— Ontology Documentation: an ultimate tool to understand,
if needed !!

kmd4city CSI GSS, Sept 2015
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Km4CityMobile App: Google Play and Apple Store

e https://play.google.com/store/apps/details?id=org.disit.siiMobile
e https://itunes.apple.com/us/app/florence-km4city/id1028356115?mt=8
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web application

http://www.km4city.org
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sSmart City Decision Support

http://smartds.disit.org (user paolo.nesi@unifi.it, password= prova )

e System Thinking, well
known tool for Smart City
decision support sys..

Plus:

» Collaborative work...,
» reuse, copy past, ...
>

Processes connected with
RDF Store of the city via
SPARQL queries

Mathematical model for
propagation of decision
confidence..

A\

L C [} smartds.disit.org:8(

=EEE 00

Add New Model
Model: Open Restaurant

Process:viale spartaco
lavagnini

Process:via san gallo

Add New Process

Model: Change position of a bus
stop

Process:line 14 in viale
morgagni 10
Add New Process

Model: Change position of a bus
stop_cloned

Process:line 14 in viale
morgagni 10_cloned

Model: TestGP
Process:Istanza Test GP2
Model: TestGP_cloned

Process:Istanza Test
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km4cCity loolis
 Final Users’ Tools:

— KmA4City mobile app with personal assistant is coming...

— Km4City mobile applications: Google Play, Apple Store, ...
Km4City web application: http://www.km4city.org

— Open Source Mobile Application, FODD: an example in
open source http://www.disit.org/6595

e Public Administrators’ Tools:
— Smart decision support system, http://smartds.disit.org
e Developers’ Tools http://www.disit.org/km4city:

— Service Map Server, plus API, http://servicemap.disit.org

— LOG LOD browser: an ultimate visual tool to browse the
RDF Store.

— Ontology Documentation: an ultimate tool to understand,
if needed !!

kmd4city CSI GSS, Sept 2015
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Km4City Developers jor APPs

e SME, not skilled on * THUS:

: . — ServiceMap Tool, plus
semantics, reasoning.. APl and dogument%tion,
— SPARQL ?, RDF ?

http://servicemap.disit.o
] I

» Simple development -

tools, mainly visual

— LOG LOD browser: an

ultimate visual tool to
browse the RDF Store.

— Ontology
Documentation: an

ultimate tool to
» Hackathons .. understand,

Tutorials.. if needed !!
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» Accessible examples

» Not depending on data
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/6597

REST API: serviceURI
or Selection or GPS

REST API: Query ID
Receive an email
Get a JSON, HTML, ...

e EMBED facility in
third party web

pages
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Save your information for services.

Distributed Systems and Internet Technologies
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You can save this service on ServiceMap. Please insert a valid e-n
receive a link that could allow you to access at the results and sha

Insert your e-mail:

email@domain ext
Insert a title:
Service title

Insert a description:

httg:(/servicemap. disit.org
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Km4City Servicemap & API

Save your information for services.

* http://www.disit.org E e o
/6597

— REST API: serviceURI
or Selection or GPS

— REST API: Query ID

— Receive an email

— Get a JSON, HTML, ..
e EMBED facility in

third party web

PABES http://LOG.disit.org
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You can save this service on ServiceMap. Please insert a valid e-n
receive a link that could allow you to access at the results and sha
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Smart-city Ontology
 The data model provided have been mapped into
the ontology, it covers different aspects:
— Administration

— Street-Guide /\
|

— Points of interest | lieEREE

— Citations from strings J \r/ {

- LO Ca I p u b | i C t ra n S p O r‘t ADMINISTRATIVEROAD > x PA > hasPublicOffice > OFFICE ‘
— SenSO rs inistratio

acroclass
— Temporal aspects s > e 310
— Metadata on the data | [mreep e
— —>Statistics

— 2> Risk assessment

http:/lwww.disit.dinfo.unifi.it

’ SERVICE > isinRoad > ROAD ‘

Point of
Interest

acroclass

treet-guide
acroclass

CARPARK >
isinRoad >

CARPARKSENSOR >
observeCarPark > CARPARK

‘/_\
SENSOR -> measure: dTime > TIME ‘

UbliC
port
oclass

BUSSTOPFORECAST >
atBusStop > BUSSTOP

kmd4city CSI GSS, Sept 2015
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Kkm4( /f/ Back fo/ﬁz? To0Ils
* The dirty work of Km4City service
— Data Ingestion Manager, DIM
— RDF Indexer Manager, RIM
— RDF Store Methodology
— RDF store enricher: dbPediq, ..

— Distributed SCE Scheduler, DISCES
e SCE: Smart City Engine

— Doc and info on http://www.disit.org/km4city

kmd4city CSI GSS, Sept 2015
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_ Ingestion ) ~ Q050 \_To triple SPARQL /
i -  Meteo N
- AVM RDF Store
- Parcking Enrichment )

Indexin ~—
RDF
Blog & SN NLP Text Store + gt?cl I\./l//basted 59?:5
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Data Ingestion Manager + processes  RDF Indexing Manager  Reasoning
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Data Status
web pages

Data Ingestion and Mining

n
Configuration
Database !

:nzo?::; RDF Store
A @ Validation
RDF
Store + O Semantic
Data indexes: Interoperability
Mapping SPARQL Reconciliation |
To triple End point ~
RDF Store
= Enrichment
* e
End points
Distributed processing ! et
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| /0 , N »
DIVI and RIVI
e Data Ingestion Manager  RDF Indexing Manager
and SCE — Supporting
— Managing workflow of methodology for
thousands of different ontology integration
data sources and RDF store building

— Scheduling activities — RDEF store versioning
— Executing processes on « Recovering from

parallel and distributed snapshots, phases, ..
architecture HBASE ' '

— ETL and ++ : harvesting,
ingestion, enrichment,

— Making verification and
validation of produced

mapping, producing RDF stores o
triples, etc., etc., — http://www.disit.org/67
— http://www.disit.org/6732 50

kmd4city CSI GSS, Sept 2015



UNIVERSITA : B — DISIT Lab, Distributed Data Intelligence and Technologies
I3 H Distributed Systems and Internet Technologies

DEGLI STUDI | & n
= AN 4 Department of Information Engineering (DINFO)
FI RE N Z E it http://www.disit.dinfo.unifi.it

Example of Ingestion process

=5 ¥
— = = msl cerenennneees| 2 | —— -~ %
AT = M P e
= ¢ \ Table output 3  error
o

Rows Count Filtefrows Get path Get U% Date Update date Get data from XML ,
; B z\l\ -~
‘_45 mﬁg—@ ------ -ﬂ@ ----- @:—%—.——j.—_—n,}_’—@

L= b e s
error 2 Table output 2 Get data from XML 2 Row denormaliser Merge Join

Dummy (do nothing) €IT_java Table output

Y] - ,@ ga._@

e java2 Table ‘%‘PU‘ 10 eror 8 Table &nput 9

(D= {=]a Bl a7 - Q=" <025 alR] [

X
C: Date Split Fields 3 sput! Fields

Prediction  Select yalues 2 Get piocess String operations Database lookup Replace in string Add source W3C:_
Y ¢
= - T H
= e—ie-{ Bl s A
X HBASE — ~ = =
Table dutput 7 Selectivalues Report  Get error 4 Table qutput 5 m = Split Fields 2
1 Table output 4  error 3
i ¥
I:“ |E : = m‘?. &= 0
error 4

error 6
Table output8  ermor 7
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¢ ‘_s‘r'::w;.-m? , Smart Cloud Engine

DISIT - Distributed Systems and Internet Technology Lab

192.168.0.14
* LAST CHECK. 2014.12.16 112904
* SCHEDULER_INSTANCE ID
hagoopnoded1D14187 18662488
= CPU_LOAD 0 0532234100057 7286
+ FREE_PHYSICAL_MEMORY $685550584
+ JOBS_EXECUTED 0
* SCHEDULER NAME SCE
* CURRENT_TIME 2014-12-16 112058
* JOBSh 0
* RUMNING_SINCE: 2014-12-16 09.31.02
* CLUSTERED 1
+ PERSISTENCE 1
* REMOTE_SCHEDULER 0
= CURRENTLY EXECUTING JOBS 0
= CPU_LOAD_JVM: B &TTE15T260621436-4
+ SYSTEM_LOAD_AVERAGE 00
+ OPERATING_SYSTEM_VERSION. 2 13.0-24.generc
+ COMMITTED_VIRTUAL MEMORY 3670342502
« OPERATING_SYSTEM_NAME Linu:
+ FREE_SWWAP_SPACE 12850071035
* PROCESS_CPU_TIME 32870000000
= TOTAL_PHYSICAL_MEMORY 1 2600622112E10
+ NUMBER_OF_PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amaed
* TOTAL_SWAP_SPACE 1 2881752064E10
» I5_SCHEDULER_STANDBY. 0
+ IS_SCHEDULER_SHUTDOWN. 0
+ 15_SCHEDULER_STARTED 1
» TOTAL_DISK_SPACE 2321541840088
+ UNALLOCATED_DISK_SPACE 1637102204820
* USABLE [NSK_SPACE 1810765623840
« PREV_FIRE_TIME 2014-12-15 230817
* CPU, infei(R) Xeon(il) CPU XK3470 & 2 93GH:

192.168.0.26
+ LAST_CHECK: 2014.12.16 11:20.04
+ SCHEDULER_INSTANCE_ID
NaG00pABOE0GE 1418T18T2E312
+ GPU_LOAD: 0 04810851708803606
* FREE_PHYSICAL_MEMORY 10056510580
+ JOBS_EXECUTED 0
+ SCHEDULER NAME SCE
+ CURRENT_TIME 2014-12-16 11.29.58
JoBSh 0
RUNNING_SINCE 2014-12-16 06 32 03
+ CLUSTERED: 1
+ PERBISTENCE 1
+ REMOTE_SCHEDULER 0
+ CURRENTLY_EXECUTING JOBS 0
+ GPU_LOAD_JVM: B 4253006301 2800864
+ SYSTEM_LOAD AVERAGE 013
+ OPERATING_SYSTEM VERSION. 3130.-24-generic
+ COMMITIED_ VIRTUAL MEMORY 3679342402
+ OPERATING_SYSTEM_NAME Linis
+ FREE_SWAP_SPACE 12633550845
+ PROCESS_CPU_TIME 30770000000
+ TOTAL_PHYSICAL_MEMORY. 1 260085248610
+ NUMBER_OF_PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amcd
+ TOTAL_SWAP_SPACE: 12BB1752064E10
+ 15_SCHEDULER_STANDBY. 0

+ TOTAL_DISK_SPACE 2321541775360

+ UNALLOCATED_DISK_SPACE 1608265075802
* USABLE [NSK _SPACE 1820920685744

+ PREV_FIRE TIME 2014-12.15 231419

* CPU infel{R) Xeon(R) CPU EB-4620 0 @ 2 20GH:

152.168.0.40
* LAST CHECK 20141216 112011
* SCHEDULER_INSTANCE_ID
hadoopnoded 101418719522667
* CPU_LOAD 0 0013337223356812403
* FREE_PHYSICAL MEMORY. 10840054720
* JOBS_EXECUTED 26
* SCHEDULER _NAME SCE
* CURRENT_TIME 2014-12-16 112958
* JOBSM 1491
* RUNNING_SINCE 2014.12-16 09.45 22
+ CLUSTERED 1
+ PERSISTENCE 1
* REMOTE_SCHEDULER 0
* CURRENTLY EXECUTING JOBS 0
* CPU_LOAD_JVM. 5001458750804651E-4
* SYSTEM_LOAD_AVERAGE 00
+ OPERATING_SYSTEM_VERSION 313 0-24.generic
+ COMMITTED_VIRTUAL_MEMORY 3587526400
« OPERATING_SYSTEM_NAME Linux
+ FREE_SWAP_SPACE 12881753054
+ PROCESS_CPU_TIME 15900000000
* TOTAL_PHYSICAL_MEMORY. 12600922112E10
+ NUMBER_OF_PROCESSORS 4
+ OPERATING_SYSTEM_ARCHITECTURE amd6d
+ TOTAL_SWAP_SPACE 1 2881752064E10
+ I5_SCHEDULER_STANDBY. 0
+ IS_SCHEDULER_SHUTDOWN. 0
* I5_SCHEDULER_STARTED 1
+ TOTAL DISK_SPACE 212522008688
+ UMALLOCATED DISK_SPACE 105266711552
* USABLE_DISK_SPACE 185156783648
+ PREV_FIRE_TIME 2014-12-16 09 53 47
* CPL Indei(F} Xeon(Rt) CPU X5650 @ 3 47GH

192.168.0.42
* LAST CHECK 20141216 112035
* SCHEDULER INSTANCE ID

RadoopnoaelE 1 £ 167 18G04REL

+ CPU_LOAD 0 16360819241126463

= FREE_PHYSICAL_MEMORY. 1521708144

+ JOBS_EXECUTED 0

+ SCHEDULER_NAME SCE

* CURRENT_TIME 2014-12-16 112088

* JOBSh O

* RUMHING_SINCE: 2014-12-16 0936 34

+ CLUSTERED. 1

« PERSISTENCE 1

* REMOTE_SCHEDULER 0

+ CURRENTLY_EXECUTING_JOBS 0

* CPU_LOAD_JVM: 7 651750904TTH0G0E-4

* SYSTEM_LOAD_AVERAGE 104

* OPERATING_SYSTEM_VERSION. 313 0.24.genenc
+ COMMITTED_VIRTUAL_MEMORY 3570342562
- OPERATING_SYSTEM_MAME Linux

+ FREE_SWAP_SPACE 12159328256

+ PROCESS_CPU_TIME: 28520000000

* TOTAL_PHYSICAL_MEMORY. 1 2600B5245E10
* NUMBER_OF_PROCESSORS 4

+ OPERATING_SYSTEM_ARCHITECTURE amd5d
+ TOTAL_SWWAP_SPACE 12851752064E10

« 15_SCHEDULER_STANDBY. 0

* 15_SCHEDULER_SHUTDOWN 0

* 15_SCHEDULER_STARTED 1

+ TOTAL_DISK_SPACE 2321541775360

* UNALLOCATED DISK_SPACE 1937021210624
* USABLE DISK_SPACE 1BIDGEAO0043E

« PREV_FIRE_TIME 20181215 23,0817

* CPU infel(R) Xecn(R) CPU E5-2640 v2 @ 2 00GHE

192.168.0.60
+ LAST_CHECK. 2014-12-16 112056
+ SCHEDULER_INSTANCE_ID
hadoopnoos2 14187 18535378
+ GPU_LOAD 0 041009518810272
= FREE_PHYSICAL_MEMORY 4102785840
+ JOBS_EXECUTED: 0
+ SCHEDULER NAME SCE
CURRENT_TIME 20131216 112058
JOBSh 0
RUNMING_SINCE  2014-12-16 0023 85
+ CLUSTERED: 1
+ PERSISTENCE 1
+ REMOTE_SCHEDULER' 0
+ CURRENTLY_EXECUTING_JOBS 0
+ CPU_LOAD_JVM: B.025004223606434E 4
+ SYSTEM_LOAD AVERAGE 06
+ OPERATING_SYSTEM VERSION 313 0-24-genenc
+ COMMITTED_VIRTUAL_MEMORY 3653553200
« OPERATING SYSTEM _NAME Linux
= FREE_SWAP_SPACE 1
+ PROCESS_CPU_TIME
+ TOTAL_PHYSICAL_ME!
+ NUMBER_OF_PROCES
+ OPERATING_SYSTEM_
+ TOTAL_SWAP_SPACE
+ I15_SCHEDULER_STANI
+ I15_SCHEDULER_SHUTI

= CPU Inled(R) Xeon(R)

CPU: 18.01 GHz

« NUMBER_OF_PROCENI0RE &
« CPERATINO_IY ATEM_ARCHITE
« TOTAL_YWAP_IPACE 1208
+ 10_ICHEDULER_ITANDEY. ©
+ 11_ICHEDULER_ IHUTDOWN: ©
« 13_ICHEDULER_ITARTED
+ TOTAL_DNIR_IPACE 211 TH
+ UNALLOCATED_DNIR_IPACE. 1447

CTURE s=odd

- CPU i) oo CPU XTE & 2 830

LecTh ape

CPU Load: 1.48 GHz (8.19%)

« NUMBER_OF_PROCENIORE &
« CPERATINO_EY ITEM_ARCHITECTURE: sodid
« TOTAL_YWAP_IPACE 1208

+ 10_ICHEDULER_ITANDEY. ©

+ 11_ICHEDULER_IHUTDOWN ©

« 13_ICHEDULER_ITARTED

%
o CRY Bl ess R P :!I!Ge:lc ]

« NUMBER_OF_PROCE1IORE &
« CPERATINO_IY ITEM_ARCHTECTURE: pmodid
« TOTAL_YWAP_IPACE 1208
+ 1B_ICHEDULER_ITANDEY. O
+ 11_ICHEDULER_IHUTDOWN ©
+ 1_ICHEDULER_ITARTED.

TR

2015
o ORI PR et RSB u-'u: ¥2 a 205z

Mem Tot: 82.15 GB

« NUMBER_OF_PROCENIORD &

« ORERATING_1Y 1TEM_ARCHTE

* TOTAL_IWAR_IMACE 1208

* 11_3CHEDULER_ITANDEY. ©

» H_ICHEDULER_IHUTOOWN §

* 11_SCHEDULER_ITARTID: 1

* TOTAL_DIW_SFACE 211 TH
+ UNALLOCATED DMIF_IPACE "4 TE

. um_mu»m 3TE

REV_FRE_’ 20150724 02808
- ﬂhl e NeoaRl CPU BS2640 w2 § 2000

CTURE s=cdd

Mem Free: 454 /7|

| 1

NUMBER_OF_PROCE q
+ OPERATAVO_IV ATE!

« TOTAL_IWAP_1PAC
+ 11_ICHEDUER_ITS
+ 1_ICHEDULER_1H
« 13_ICHEDULER_ITS
+ TOTAL_DNI%_IPACE

)

192.168.0.70
« LAST_CHECK Z014-12-15 112043
+ SCHEDULER_INSTANCE_ID
nacoopeoded 114167 18882202
= CPU_LOAD, 015330841042637014
= FREE_PHYSICAL_MEMORY B740506550
+ JOBS_EXECUTED 0
+ SCHEDULER_WAME SCE
+ CURRENT_TIME. 2014-12-15 112658
+ JOBSM: 0
* RUMNING_SINCE 2014-12-16 002442
+ CLUSTERED: 1
« PERSISTENCE 1
*+ REMOTE_SCHEDULER 0
+ CURRENTLY_EXECUTING_JOBS. 0
+ CPU_LOAD_JVM: B BTOBE554323600E-4
+ SYSTEM_LOAD_AVERAGE 080
+ OPERATING_SYSTEM_VERSION. 3130-2d4-generc
* COMMITTED_VIRTUAL_MEMORY 3570042602
+ OPERATING_SYSTEM_NAME Linux

192 168.0.92
- LAST_CHECK 2014.12-16 112923
* SCHEDULER_INSTANCE 1D
nacoopeoded 16 1418718521761
= CPU_LOAD 0.00430852637108637
= FREE_PHYSICAL_MEMORY 7335054784
+ JOBS_EXECUTED 0
+ SCHEDULER_MAME SCE
+ CURRENT_TIME. 2014-12-16 112058
+ JOBSM 0
* RUNNING_SINCE: 2014-12-16 093521
+ CLUSTERED 1
« PERSISTENCE 1
+ REMOTE_SCHEDULER 0
+ CURRENTLY_EXECUTING_JOBS: 0
= CPU_LOAD_JVM: 0.0010086152553057354
+ SYSTEM_LOAD_AVERAGE 046
+ OPERATING_SYSTEM_VERSION. 3 13.0.24generic
= COMMITTED VIRTUAL_MEMORY 3670042502
+ OPERATING_SYSTEM_NAME Linis

» e b

* UIABLE_DOIF_IFACE (31 TE
REV_FIRE_TIME 201340704 10305

o CPY el KeoaRl BV AT & 2000k

.« CPY mqmw,claau .a.n:w

CPU

63.45 GHz

CPU Load

4.32 GHz (6.81%)

Mem Total

70.41GB

Mem Free

12.27 GB

Cores

24 26269

Jobs/h

Jobs Executed

151060

Jobs Failed/Success (24
h)
354 (5.47%)
6117 (94.53%)

Jobs Failed/Success (7
days)
3335 (7.48%)
41241 (92.52%)

http://www.disit.org/6746

kmd4city CSI GSS, Sept 2015




UNIVERSITA = \ N — DISIT Lab, Distributed Data Intelligence and Technologies
DEGLI STUDI j | | Distributed Systems and Internet Technologies

FIRENZE - 4 Depariment of information Engineering (DINFO)
' - http:/lwww.disit.dinfo.unifi.it

RDF KB life cycie methodoiogy
http://www.disit.org /6750 User Interface ﬁ \ 'J
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Macro Class Static Triples Recon-cmatlon Real Time Triples Totalon 1.5
Triples Loaded months

Administration 2.431 0 -- 2.431
Metadata of DataSets 416 0 -- 416
Point of Interest
(35.273 POIs in Tuscany) 471.657 34-392 == 506.049
Street-guide
(in Tuscany) 68.985.026 0 --|  68.985.026
Transport (s ines of F) 644.405 2.385| trery 50 they respond in minutes

102
Sensors (<201 road sensors, per sensor per read, every 2 hours,
63 scheduled every two hours) - 4.240 they are very slow in responding

7920

Parking (<44 parkings, per park per day, 3 read per hour, >1.111.078
12 scheduled every 30min) - 1-240 they respond in seconds

185
Meto (236 municipalities, per location per update,
all scheduled every 6 hours) - =T 1-2 updates per day
Temporal events, 6
time stamp -- -- for each event 1.715.105
Total 70.103.935 42.257 122.966.893

km4city CSI GSS, Sept 2015
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Experimentations and validation in Tuscany

Integration with present central station and subsystems
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 Develop a conceptual framework for creating/ maintaining
Urban Transport Systems
 Develop European Resilience Management Guidelines (ERMG)

e QOperationalize and validate the ERMG by implementing the
RESOLUTE Collaborative Resilience Assessment and
Management Support Systems (CRAMSS) for Urban Transport
Systems addressing Road and Urban Rail Infrastructures

 Enhance resilience through improved support of human
decision making processes, particularly by training
professionals and civil users on the ERMG and the RESOLUTE

system
 Adoption of the ERMG at EU and Associated Countries level
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Conclusions

K4l City rnocdlel aned tools are:

— Scalable, smart and flexible: solving the smart city
data dilemma....

— Supported by tools for developers, backoffice, public
administrators, decision makers, and final users

— Beyond the pure information retrieval exploiting

e inference on (sameAs, sub, equivalent, inverse, transitive,
symmetrical..,

* reasoning on space, time,
 Enrichment and textual indexing ..... All together
e Ready for Personal Assistants as a Service, PAaaS
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