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How RAILISA connects to the UIC database to extract real-time data

In FS Group, we have implemented an ETL (Extract, Transform, Load) process using the SDMX standard to periodically
download statistical data from the UIC source into our SIMS system.
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Opportunities offered by Railisa webservice

It’s possible to produce reports directly from the data source supplied by the SDMX webservice
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Practical demonstration

Creating a dashboard that mimics the UIC exposure, but linked to a data source

1. We conducted a preliminary analysis on the indicators by extracting data from Railisa webservice
SDMX, and it emerged that, ath the time of the analysis, 9 out of 24 indicators cannot be
calculated due to missing values in the variables*.

2. Then we connected a data visualization software to the database and created 7 dashboards,
each with two indicators (among those calculable) with the UIC print layout (already in A4
format).

3. We have added a filter by year (top right) in the dashboards to make it functional, not only for
printing but also for dynamic web use.

* updated December 2023
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1.1 List of variables used Tabella Flusso 151

4 o UIC data variabile presente/a;
Cleaning and pre-processin
10.06 Length of high speed lines presente
11.05 Length of not electrified lines presente
° ° ° ° 11.06 Length of not electrified lines with single track presente
Prellmlnar anaIySIS on avallable data 11.10 Total length of electrified lines (km) presente
1111 Length of electrified lines with double tracks or more presente
11.12 Total length of lines (km) presente
1.2. List of Railway Activity Indicators 12.04 Total train kilometers presente
12.05 Passenger train kilometers presente
Indicator 1: Proportion of Hlectrified Lines (% ) 12.06 Freight train kilometers presente
Length of electrified lines (var 11.10) / Total length of lines worked (var 11.12) 13.04 Total gross hauled tonne-kilometers of trains — All types of tractions presente
Indicator 2: Proportion of lines with double tracks and more (%) 13.10 Total gross hauled tonne-kilometers of trains — Electric traction presente
(Total length of not electrified lines (var.11.05) — Length of lines not electrified with single track (var.11.06) + Length of electrified lines with double track or more (var.11.11)) / Total length of lines (var.1 14.10 Number of passenger stations presente
Indicator 3: Proportion of high-speedlines (%) 15.14 Number of level crossings presente
II:;glh of:ihl;spe:.d iEs (l;/ear.l0.0G)/ TEnhohlnGs (Z:r.)ll.ll) 21.04 Total diesel locomotives presente .
licator 4: Mean distance between passenger stations (km) : .
Length of lines (var. 11.12) / Number of passenger stations (var.14.10) ;igg i::} Zli:::ﬁg;:m“ves Ezz::z: To Ca I C u I ate t h e R a I I Way
Indicator 5: Mean distance between level crossings (km) L H
Length of6lines o 11f.12)/Numbe(mf1eve1 crossings (va;.15A14) e ;:(3}‘; ;zt:ﬂl;lreztfr;cler::lczzzq g::z::z |nd Icators as represe nted
i : Number of train paths (in per km of line and per year Train.km (var 12. Length of lines (var 11. . H
7: Number of p: ger train paths (in th d) per km of line and per year Train.km (var 12.05) / Length of lines (var 11.12) i:gg ?:;Ti:’f:afsilrzitiiehgzsff Ezzz:z: I n Pa rt B Of t h e STII We
8: Number of freight train paths (in tho d) per km of line and per year Train.km (var 12.06) / Length of lines (var 11.12) 3105 et eeiEidion S pem— a roa C h ed t h e tO ic
9: Proportion of electric traction - On the network of the IM (gross hauled t.km, %) Total Gross hauled t.km— Electric traction (var 13.10) / Total Gross hauled t.km (13.04) .04 Staff: Total — p p p
Indicator 10: Proportion of electric traction — operator (gross hauled t.km, % . .
Total Gross haule‘:’l.km— Electric traction (var 4?40) Tf)gml Gross hauled t.km ()42.04) 3206 Slaff:: Total women presente t h ro Ug h a p re I I m I n a ry
Indicator 11: Locomotive Productivity (in thousands of km per unit) 20 Sliiiepe sl < J0yems DIESER .
Distance worked by locomotive (var 43.05+ var 43.06) / Number of locomotives (var 21.04 + var 21.06) 32.10 Staffage structure: 30 - 39 years PIEIE a n a IyS I S Of t h e d a ta
Indicator 12: Railcars and Multiple Units Productivity (in thousands of km per unit) 3213 Staffage structure: 40 - 49 years presente . .
Distance worked by multiple units (railcars + multiple units, var 43.07+ var 43.08 + var 43.32 + var. 43.33) / Number of multiple units (railcars, var 21.08 + var 21.09 + var. 21.37 + var. 21.40) 3216 Staffage structure: 49 - 50 years presente ava | I a b I e | n t h e d ata ba S e
Indicator 13: Average Weight of a Freight Train (in tonnes) 3219 Staffage structure: > 60 years presente . . .
Gross hauled tonne.km worked by freight trains (var 42.06) / Train movements by freight trains (var 41.06) 33.03 Staff: Total arrivals presente ta b I e W h | C h h |g h I |g hted
Indicator 14: Proportion of International Passenger Traffic (% ) Intemational p.km (var 55.11) / Total p.km (var 55.13) 33.04 Staff: Total departures presente
Indicator 15: Proportion of short distance journeys (% ) 40.04 HS train movements (thousand train km) assente t h e a bse n Ce Of 8
Short distance p.km (var 52.04) / All services p.km (var. 52.04 + var. 52. 07 + var. 52.10) 41.04 Total trains movements (thousand train.km) presente . . .
Ind]cavtor 16: I’Iruportmn olegh-SpeedTraln Movements (% ) 41.05 Pas.senger‘trams movements (thousand.tram.km) presente varia b I es'w h IC h’ be | ng
High Speed train.km (var 40.04) / Total train.km (var 41.05) 41.06 Freight trains movements (thousand train.km) presente . .
i 17: Proportion of International Freight Traffic (%) International t.km (var 67.58) / Total t.km (var 61.56) 42.04 Total Gross hauled t.km (million gross t.km) presente u Sed | n t h e Ca Ic u I at | O n
18: Proportion of Intermodal transport (% ) Intermodal t.km (var 61.65) / Total t.km (var 61.56) 42.06 Gross hauled tonne-kilometres of freight trains (million gross tonne.km)  presente . .
Indicator 19: Staff required for Infrastructure (number of employees per km of lines) 42.40 Total Gross hauled t.km— Electric traction (million gross tonne.km) assente fo rm u I a S Of t h e N d | Ca to rs
Staff strength for infrastructure (var 31.03) / Total length of lines worked (var 11.12) 43.05 Rolling stock movements — Diesel locomotives (thousand km) presente .
Indicator 20: Staff required for Train Operations (number of employees per 1000 train.km) Staff (var 31.05) / Total train movements (var 41.04) 43.06 Rolling stock movements — Electric locomotives (thousand km) presente | n fa Ct p reve nts t h e
Indicator 21: Proportion of Women (% ) 43.07 Rolling stock movements — Diesel railcars (thousand km) presente
Number of women (var 32.06) / Total staff (var 32.04) 43.08 Rolling stock movements — Electric railcars (thousand km) presente ca I cu I at i on Of 9
Indicator 22: Relative balance (saldo) of staff movements (% ) 4332 Rolling stock movements — Diesel MUs (thousand km) presente
[Arrivals (var 33.03) — Departures (var 33.04)] / Total staff (var 32.04) 43.33 Rolling stock movements — Electric MUs (thousand km) presente I n d icato rs
Indicator 23: Staff structure per age (%) 51.06 Total passengers (thousand) on the national territory presente °
Age <30 years (var 32.07), Age between 30 and 39 years (var 32.10), Age between 40 and 49 years 51.13 Total passenger.km (million) on the national territory presente
(var 32.13), Age between 50 and 59 years (var 32.16), Age > 60 years (var 32.19) 52,04 Short distance passenger kilometers (million) presente
52.07 Long distance passenger kilometers (million) presente
\\ / 52.10 High speed passenger kilometers (million) assente
Y 55.11 Total international passenger.km (million) assente
55.13 Total passenger.km (million) domestic + international assente
" 61.56 Total tonnes.km (million) domestic + international assente
= — 61.65 Total tonnes.km (million) domestic + international - Intermodal presente
67.58 Total tonnes.km (million) - International presente U pdated December 2023
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https://gruppofsitaliane-my.sharepoint.com/personal/4932073_fsitaliane_it/Documents/Desktop/Obiettivo%20SIV_UIC/PartB_RailwayIndicators_WORLD_2019.pdf
https://gruppofsitaliane-my.sharepoint.com/personal/4932073_fsitaliane_it/Documents/Desktop/Obiettivo%20SIV_UIC/PartB_RailwayIndicators_WORLD_2019.pdf

Data analysis

Data not yet present in the Railisa database Tobe updatediand discussed
List of missing List of Indicators that could
variables (8/53) not be calculated (9/24)
(at the time of analysis) Linked indicators that Indicator 10: Proportion of electric traction — operator (gross hauled t.km, %)
cannot be calculated TotalGross-hauled tkm—Electric traction{var42:40)/ Total Gross hauled t.km (42.04)
Indicator 14: Proportion of International Passenger Traffic (%)
A :
31.05 Total operation staff Internationalpkm-{var 5511/ Totalp-km{var 5513}
32.04 Staff: Total 20 Indicator 15: Proportion of short distance journeys (%)
40.04 HS train movements (thousand train.km) 21e 22 Short distance p.km (var 52.04) / All services p.km (var. 52.04 + var. 52. 07 +va+-5210)
42.40 Total Gross hauled t.km — Electric traction (million gross 16 In.dicator 16: P.roportion of High-Speed Tr.ain Movements (%)
tonne.km) 10 High-Speed-trainkm-{var40-04)/ Total train.km (var 41.05)

. : s —! > Indicator 17: Proportion of International Freight Traffic (%

52.10 High speed passenger kilometers (million) 15 p 8 (%)

International t.km (var 67.58) / Fetaltkm-{var61.56)

55.11 Total international passenger.km (million)

14 H . : o
55.13 Total passenger.km (million) domestic + international Indicator 18: Proportion of Intermodal transport (%)
. L . 14 Intermodal t.km (var 61.65) / Fetaltkm{var61.56)
61.56 Total tonnes.km (million) domestic + international A ) . . 3
17e18 Indicator 20: Staff required for Train Operations (number of employees per 1000 train.km)

Staff{var-31-05)/ Total train movements (var 41.04)

Indicator 21: Proportion of Women (%)

Number of women (var 32.06) / Fotalstaff-lvar32.04)
Indicator 22: Relative balance (saldo) of staff movements (%)

[Arrivals (var 33.03) — Departures (var 33.04)] / FotalstaffLvar32.04}
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Reporting

The ability to filter and print dashboards as you do.. S L, .
With the ability to

download a pdf file and

filter by year in real time
FROM THIS ——>  TO THIS
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The filter is currently set to 2019 to display the same content of the pdf reproduced 4 _

across all dashboards (setting it to 2022 now would result in some being empty).
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A practical live demonstration

Only for UIC associates
Link to the dashboard in SIMS sims-fsi.gruppofs.it/#/site/SIMS/workbooks/3284?:origin=card share link <l | who have completed

the login procedure
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Indicator 23: Staff structure per age (2022)

Demo video clip
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https://sims-fsi.gruppofs.it/#/site/SIMS/workbooks/3284?:origin=card_share_link

Other potential uses
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Additional case studies

Data visualization

We have tried the Railisa webservice to extract crucial data
on rail traffic, train punctuality and infrastructure
conditions, developing examples of data visualization
through advanced tools to make the performance of the
railway sector accessible in a clear and intuitive way, with

a simple click.
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https://gruppofsitaliane.sharepoint.com/sites/SIMS/SitePages/UIC-RAILISA-webservices.aspx
https://gruppofsitaliane.sharepoint.com/sites/SIMS/SitePages/UIC-RAILISA-webservices.aspx
https://gruppofsitaliane.sharepoint.com/sites/SIMS/SitePages/UIC-RAILISA-webservices.aspx
https://gruppofsitaliane.sharepoint.com/sites/SIMS/SitePages/UIC-RAILISA-webservices.aspx

Additional case studies

Putting together multiple variables

By combining multiple variables, such as "“Length of Lines worked" with "Length of not-electrified single-track lines”
it is possible to create graphical representations that can be used for quick comparisons.
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Future useful developments

Complete the insertion of the missing indicators to make the database as usable as
possible through the Railisa web service. This would allow us to reproduce all the UIC
reports.

It’s possible to generate an automatic reproduction of reports already published by the
UIC.

There will be the possibility to directly print the report pages with the same layout as the
UIC.
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Thank you
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