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How Reuters uses Datawrapper
to create, automate and disseminate
hundreds of charts each week
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I'm Ben Welsh.

| joined Reuters in 2023 after 15
years leading data projects at
the Los Angeles Times.

I'm helping our team create
more of what we call “news
| am a journalist, albeit an unconventional one. | specialize In what 2 2 2
some people call data journalism, some call computational a pp I |Cat|on S.

journalism and some others call computer-assistaed reporting.

Hello. My name is Ben Welsh. 'm an lowan living in New York City,

Jargon aside, that means | am a reporter and a computer
programmey, | use those skilis 10 collect, erganize, analyze and
present large amounts of information,

| now work as the news applications editor at Reuters, the workd's
largest independent news agency. In that role, Hlead the
development of dynamic dashbeards, interactive databases and
automated insights that henetit clients, inform readers, empower
reporters and serve the public interest. | am also a fellow at DePaul
University’s Center for Journalism Integrity & Excellence.

Projects I've contributed to have been awarded The Pulitzer Prize,



What is Reuters?

Founded in 1851, Reuters is the world’s
largest international multimedia news
provider.

Each day 2,500 journalists in nearly 200
locations around the globe produce news in
16 languages.

Financial professionals receive exclusive
news and data from Reuters via the LSEG
terminal.

More than 2,000 newsrooms republish our
work via a wire service.

Breaking news, analysis and special reports
are available for free on reuters.com.

A legally binding vow requires we uphold
trust principles valuing independence,
integrity and freedom from bias.




Our mission

< Breaking news was at the core from the
beginning.

< An 1883 memo spelled out the London
office’s expectations for correspondents.

» At that time, stories were sent by telegram.

% The editors asked “that the bare fact be first
telegraphed with the utmost promptitude.”




Memorandum.

RIS “FELLEGRAM COMPANY

(LIMITED). e

TO AGENTS AND CORRESPONDENTS.

In consequence of the increased attention paid by the London and

English provincial press to disasters, &c., of all kinds, agents and correspondents

— e — Yy — —

are requested to be good enough. in future, to notice for London all occurrences .

of the sort. The following are among the events which should be compnsed 19

»

the service :- -



Fires, cxplosions. floods, inundations, railway accidents. destructive storms,
:

carthguakes. shipwrecks altended with loss of life. accidents to British and Amcrican

coar vessels and to mat] steamers, streel riols of a grave characler, disturbances
arising from strikes. dwels between, and suicides of persons of note. social or

political. and murders of a sensational or alrocious character..

:

[t is requested that the bare fact be first tclcgn;phed with the utmost
promptitude, and as soon as possible afterwards a descripti\'c account, propor-
tionate to the gravity of the incident  Care should. of course, be taken to

follow the matter up.

London, November, 1883.



What you're in for

< How Datawrapper charts created by
Reuters staff are distributed to the world

<+ How we extended that system to automate
routine charts

< Your questions
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Before Datawrapper

High-caliber graphics team
spread thin by requests for
simple charts

Too many good charts not
getting made due to backlog

Zero-sum competition between
simple stuff and ambitious
enterprise

Frustrated reporters
bootlegging charts with trashy
tools



The requirements in theory

Self-hosted and embeddable HTML

m }" Raster and vector images

4 Css Editable source code

/ Light and dark modes



Your visualization is not n
published. '
Publish now
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Hooking up

Datawrapper’s custom
webhooks will send a ping after
you publish or unpublish a
chart.

It passes along the unique
identifier of the chart that's
been edited.

Jon McClure wrote code that
that picks up published charts
and moves them into Reuters
systems.



What that looks like
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Custom fields come in handy

| Datawrapper
API
3 Custom fields
i
- h Root Slug WTO-TRADE
}" Wild Slug FRAGMENTATION
(ZTP) PDF
RNGS media (GRAPHICS TEAM ONLY!)
() / Lynx INT only (GRAPHICS TEAM ONLY!)
€SS
&V




The requirements in practice

: REUTERS | connecr

EU usemployment rate

. REUTERS Stdv Suhenv Mutenv Sensnbiyv  Lagsv

A A oo Aoa . A vronx

US to send $300 million in new weapons
package for Ukraine

===
- -
o
O
Vi
- s - —

e R

P v JYMENT-
dia-

e

REVUTERS

Parte atinn = e U\ L st

USA-JOBS-UNEMP
PARTICIPATION me
interactive

Congrens is geting less produc e

The sumberns prove it

Forst Gaza o ship bearves Cyprus with

Palestiniarm on ek of Lassne

Files in this pack

£} Overall pack

}

) public-en.zip

2} interactive
5" Today, 13:36

[ il

) media-en.zip

(21 EIKON
Y Today, 13:36

B mace
2 PDF

%" Not Published

B ror
¥ PNG

Y Today, 13:36

ﬂ IMACE

(¥ media-interactive
4" Not Published

B TexT

i




Teams too

Published a new chart

Status Published chart

Title US inflation hangs out above 3%

Slugs BRV-BRV/BRV-BRV

Author Oliver.Taslic@thomsonreuters.com

Data source Source: LSEG | O. Taslic | Breakingviews | Feb. 10,
2024

Link https://www.reuters com/graphics/BRV-BRY, "™’

BRV/igvdnqllavo/

Image https:/www. reuters.com/graphics/BRV-BRY,
BRV/zipawdeelpx/chart.png

Share price performance for larger

el ALt

and

L

AR NN
e SMG | G Tanid | By frb. 5,004

Edit this chart | | Graphics Portal

RNGS

McClure, Jon (Reuters) 12/02 21.44

That's a clever use of colours in the title, Taslic, Oliver. Fwiw, you can use a closing
</span> tag to wrap the specific parts in the colour you want. Like:
Share price performance for <span
style="color:#fab400">larger</span> and <span
style="color:#CCCCCC">smaller</span> gaming groups

Tashc, Oliver (Reuters) 12/02 21:46
thank you! will try this, looks a lot cleaner. coincidentally another colleague just
pointed this out to me, only just getting to grips with </b> and </span> etc...

“~Bonus: Need a Teams klaxon? Ours is free!
reuters-graphics.github.io/teams-klaxon/
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After Datawrapper

< We have an end-to-end
pipeline to deliver any
Datawrapper chart

% McClure's team has trained
800+ reporters and editors

< Reporters can publish charts
on their “patch”

< Graphics staff fielding far
fewer requests
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Text is automated

When Ben arrived at Reuters, he
learned it already had a text
automation system.

It's called Lynx Insight. It fits
data to pre-defined templates
using carefully tailored logic.

This story is filed immediately
after new US employment
numbers are released each
month.
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Why not graphics?

The graphics department head,
Matt Weber, long wanted to
automate graphics too.

As with Lynx Insight, it could
boost speed, increase volume
and allow highly-skilled talent
to focus on higher-skill work.

So Ben set out to try.



S n_ - Feeding the funnel

= Bloomberg — Ben learned how Jon's
-~ distribution tools work.

His life flashed before his eyes.

Jon’'s ingestion system for
Datawrapper was, in the
metaphorical parlance of Ben's
tronc overlords, a funnel.

Ben just needed to figure out
how to feed it.

Busv vear for Michael Ferro. Bouaht Tribune Publishina. Renamed it
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l Datawrapper

Datawrapper Pro Tips

What you can do with our API and
how to use it

An AP is an Interface to comenunicate with other pograms of services. |
our cose, It lets you access your Datawrapper data without using the
Datawrapper web app youre used 10. Data dke When was a visualization
cregted? What 4atn dces i1 show? Which colces doed it use? Which cnan
type? Annctations? Line width? Marker 2ize? Svery getting in the
Datswrapper app is also a data point in our database, saved somewners

0 8 server in Franktunt, Germany

ANG NOW YOu have control ower 111 With our APL YOU Con road thes dato, and

You can write new dato ponts in there - for example creabing a new chart

of averwriting the settings of an old one

What can you do with our API?
Thanks 10 the Datawrapper AP, you will be able 10
« (botch ) create, adit & (un)publish chorts, maps A fables
+ (batch) move charts to othes folders
* (batch ) 03d members 10 0 team
* ot 3 Agt of ¥ YOur 10am membars, vicualZatons, foloers, tc

with a lew lines of code, ke 50

Enterthe API

APIs allow programmers to
access online services with
code.

Datawrapper’s API allows users
to automatically generate
charts and maps.

All Ben had to do was send
instructions over the web with a
special access token.



e - Pythonis cool
'

Sergio Sanchez Zavala created
an open-source package that
lets you access the API using
the Python programming

A it Python wisppesforthe Datowrsager AP language.

datawrapper 0.6.0

pip install datawrapper @

Navigation Project description If you know Python, it's easy to

m datawrapper use.

A lighhweight Python wrapper for the Datawrapoer AP

& Demalond e ) ) ) Ben knew Python.

Progect links

Features
N Horepege
o Crepte, get, update, export and delete charty, tables and mags
) Mairtaine
o ASC XA TOM 3 pandas.Catabrase OF 3 GRCJSON Mle with one simple cal
Cange
€9 Sounce o Get, update and deletr folders, users an
¥ Tracker o Retrieve bats of recently ooited and updated charts
& ACCEss "etad ala 200wt your accoum
o Geta st of ol avniladie theres
Statistics

GIMub b sbics lnstallallon



| STATES UNEMPLOYMENT RATE IFE X

Our advantage

Reuters is the exclusive news
provider for LSEG, a financial
service that competes with the
infamous Bloomberg Terminal.

That means we have access to
a high-quality, rapidly updating
feed of newsmaking numbers.

It's the top source for Reuters
graphics, but reporters have to
claw out data files and paste
them into Datawrapper.

That's slow.



install

refinitiv

data

Chent for Refinitiy Data Platform APT's

'_-) Qedease history

& Cownioac fles

Project Lnks

. Documestation
A Homepage

Statistics

Project description

The Renniiv D313 LIBrary for PANon provicet 3 508 oF e358-01-ute mieriices oMering your
applications a unifonn acoess 10 Dhe Brvadth snd depth of financial dats and services ava b

on the Refintiv Dota Platform

YWALH this library, e same Python code can be used to refrieve dals whalewe: the access polod
YOu oot 50 connedt your acplication 1o the Refnitiv Data Flatform Rcanabe aithervie o
direct connmpetion, via Bikon, via Refinity Warkspace, via CoceBook or even va a lacal Real

Time Distribution System

B Wrary povides sevinal A5 raction Layors enadiing differes! programming styes and
1Chnics suitable tor all cevelopers fram Financlal Codens to Seascaad Developers

o Using the Access layer 4 the sasiest way 10 get Refinitv cata. The Access layer provides

simpie intert UtONs wthin meractive

environments such a5 Jeoyier Notebooks, It hat been desigred for guick experimeration

3 allowAng you to

Wb our Cala and for Finaocial Coders specific needs.

The Content layer is the besement of the Access layer. i seovides developors with

S SUTTAZAR 10 MO e 3AVaNCed use Cases |

Nl

WEChrOnous Tunetion <& SsyaC/ awt
event driven). The Content layer refers to logical market cata objects Uke maret data

prices and quotes, fencamertal & seference data, Fevdiorical data comgany research data

and 10 on

Another API

Ben learned that the LSEG
system also offers an APL.

He found its open-source
Python package.

He got excited.
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o WikirEDIA
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i Extract, transform, load

Article  Tak

from Wikigedia, the free encyclopedia

ncompting, extract, transform, load (ETL) is o theeephase process whete dats s
xtracted, rarsfomned (Cleaned, san2ed, scrubbed) and Daced INLo an oUtpUL dta
containes. The data can be collated from one or more sowrces ad it can also be cutput
0 one o more destinations. ETL processing & typikally executed using software
spodcators bt & can 830 be done marmally by system operatons. ETL software
IypKaly sutomates the enlire process and can Be run manualy o on reciurming
schedules sither as sing'e jobs o aggregated irto & batch of jobs.

A properly designed ETL system extrocts dots from scurce systems and enforces cata
Lype a0d dats valloky standards and ensares i condorms structrally Lo the
requirements of the outpat. Seme CTL systers <an also Scliver dota in a presentation
ready "ormat so that application developers can buld applications and end users can
make decisions,

The ETL process & oRen used in data warehousng.’ ! ETL systems commonly integrate
data from mudtple applcations (systems), typically developed and supported by
dferent vendors o hosted on separate computer hardware. The separate systems
containing the onginal data ace frequently managed and operated by different
sakeroiders, For examole, 5 COst ACCOUNting System may combime dats from payroll
sakey, ancd purchasing

Q Creote sccount Log ey oo
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Data transformation
Cencepts
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Data extrocton iInvolves extracting data fom homogencous or heteragencous sources dats —r— IRy

A TOmMALIOn PrOCRSSS cata by Cala clean ng and trarsforming It inte @ peoges stolage ol

formatstructure for the purdeses of querying and analysis: inaly, data kading descnbes T h et et

the irsertion of data into the Mina’ target database such as an operational data store, a data — .

mart, data lake or a dota warehouse.| ¢ ) W L R g
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EXtract .o Compentionel ETL SKagrwn * ‘

ETL processing involves extracting the data from the source system(s). In many cases, this
represents the most important aspect of ETL since extractng data comrectly sets the stape for the success of subsequent

DIOCesTes. MOSt dMA-WAreNCUE NG Projects combing Cata from different source systems. EACh separate Sysiem may ¥so use 3
di¥erent dats orpanization and/or format. Common deta-source formats include refatonal databases, flat-Se databases. XML
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The missing link

Ben realized that Python code
could download data from
LSEG’s APl and then upload
charts to Datawrapper’s API.

All he needed was an “ETL”
pipeline that connected the two
systems.

So he wrote it.



The pipeline in theory

l 1. Generate '—ﬂ 2. Extract —P{ 3. Transform -—-D‘ 4. Load

1. Generate: Create or update configuration files that define the objects that
will be rendered by the template

2. Extract: Fetch the data needed to generate each template object

3. Transform: Filter, refine and enrich the source data so that it's ready for
publication

4. Load: Evaluate the transformed data and, if new information is available,
publish an object



The pipeline in reality

Developer
Generate

— /‘//y
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» Q
EU. I man + newsapps_automated-charts / ppeire | lemplates | chans | jobs | runners.py T Tep
Code = Blamo A B & 2~ [
class UncaploysentRateTimeseriesSYcarsRunner(Raner):

b A e e

"""Run the pipeline Tor a & year uvaenployment rate timeseries. ™™™

slug = ‘unemploynent -LiNeCeries s-years”
title = "Unesploysent rate timeseries (5 years)”

description = A lise chart that shows the unenploynent rate A country over the past |

schena = MoathlyValueChart .configure|
rogs root slug= "UNENPLOYNENT - AUTOMATED™, rngs chart slug="5-YEARS®
)
generater = Elxonvaluetensrator.ooarigure|
object _list=|
glct(
sluge"us*,
title="us unesployrent rate”,

ric_list=[dict(code="USUNR=ECT", title="Uneaployment rate®

~—

feotnoterhone,
Surco” ‘Buroay oF Lador STatistics®,

)
gice(
slugs"CaA”,
title<"Uweploysent in Canade®,
ric_list=[dict (code="CALNR=FCT™, title="Unemploysent rate*)),
footnote=None,
surce*"Statistics Canaca”,
)
I
taget [“umeeployment”, *3-years®]),
)
extractor = MoathlyYeloeExtractor

transformer = MonthlyValueTransformer .configure(intervals=(12 * 3) « 1)

loader » loaders, Unesploysest Tineser iasfiYear sl onder

For example

Here is Python code that —
using a set of custom ETL
helpers — creates a line chart of
the unemployment rate.

It's just one small snippet within
a large system, but it shows the
basic bits needed for each chart
template.



e T | - Actions as platform

= O U | newsapps_sutomatod charts £ Q + . an P

O Code (Disues 5 1% Pullroguess ) Actions O Soccurty = haigts & Sctrgs The system is run Via Actions,
Actions  weweem  Alwotlows Q Fterwanw s the powerful task runner
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152,950 workfiow runs

Ad ho R o ppeire veret = Sutt - Boaeh - Acker - . . -
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e one map £y
Pecting: Cycone mop Pt Ovelens kot H000Y: Shedking main . agn e .
Pecine Eamngs N Q> Yes. |t Works.
Pisiac COP © Pipeline; Morning Bid Live Dashboard 5
Pesdne. Qe Busnes C) Fpating | Momeng 80 LIVe (aeasaard 7108 L L "1 -
P o < Yes, it's virtually free.

SHow MCIe Wworkiows ° pu'm. Heal aw

MpINe: HaX § mIngs

= e s Yes, you should do this.

)]

& Caores

© Pipeline: Tumover =
2 A anaid N :‘bi.‘Y Tumower » ™ 4 red . ~
2

£ Rurren O
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US unemployment rate

Down the funnel

After an Action makes a new
chart via the Datawrapper API,
Jon’'s system picks it up and
does the rest.

The templated charts drop into
our graphics pool, just like the
custom charts made by our
staff.
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WASHINGTON, March il (Reuters) - LS, job growth acceleratod in February, But that Blely masics undertying

softening labor markes conditons as the unemployment rabs incresmed 1o o tavo-year high of 35%

The Labor Department s clossly maiched employment repart on Friday 250 thowed wages rsing moderately
a5t Month. Th jump in th UNEMPISYMORE rate after halding at 37 10f Eheed sorpight Manths refteciod a
further decline in howsehold emp oyment. The mised report hooated the odds of the | eceral Reserve cutting

iterest rates Ly June.

Thi Labor market Cont NUES 10 SUPDST ThE SCoRMTY, AiKh B CLDeTOnming 15 Qlobal Podss. ¢van a3
momentum is ehiing

“Desplie the solid mon! s payroll gain, the detals from this obs report sre Lar weaionr,” sald Scot! Anderson,

chief U.S. aconomiss at BMO Captal Markets in San Francisco. "Lador mark et redalancng 5 underway as
advertned by the Fod osening the door for 2 20%-land ng for the economy and an Inftial rate cut around the
misdie of he year *

US unemployment rate

The obless aale ifCronded 10 3956 in February

——

Puhared March 12, 2004 e 7 44 Py O
Sovre Buray o Later Ustot oo LIRG

Nontarm payrolls increased by 275,000 jobs st montn, the survey of establishments showed. The economy

crwatend 167,000 fewver jotn in Decornibwr and lanuary than preeously et ometed

Speed wins

The result is that when a
newsmaking number hits LSEG,
an automated chart can be
ready in minutes.

We're seeing our charts land
even faster than our text
stories.



s Th ' - Scary scale

The templates can easily be

iyt UNEMPLOYMENT- o :

AUTOMATED/CA-5- extended to sibling data series.

A

Pesiubed b i This allows our system to scale
Jopested o Eibon and Unemployment in Canada

a far beyond what any human
SOREARW : :::;c‘:’k‘;lm Statt, Today, ¥5:46 in RNGS getep COUld do.

Topics Unemployment in Canada

A powerful example is our bar
chart template for corporate
earnings reports.

It can instantly make a chart for
each of the thousands of stocks
tracked by LSEG.
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Reduce motion
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With an uncertain future, will Disney pull off yet
another magic trick?

EY ALLY ) LEVINE ANURAG RAD ADOLFO ARRANT 4nD DEA DANKOVA
PUDLISHMED OCT 26 2023 0430 AM EDT

Az Walt Disney Studios turns 100, investors worry it's beginning to show

Freedom rings

Ally Levine had to log on early
on Fridays to manually make
that unemployment rate chart.

Now the robot does the work.

Ally gets to sleep in and do
things like this instead.
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Putting up numbers

We've been up and running for a
little more than six months.

Thus far, we have nearly 60
templates, including a few that
branch out beyond LSEG and
Datawrapper.

All told we've pushed through
roughly 25,000 charts.
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Merging back

Ben teamed up with Sergio to
expand and improve the
Datawrapper package for
Python.

It now covers 100% of API
features.



Python API code in reality

[©] reality.py Raw

1 dw.create_chart(
2 title="Arrests in Baltimore",
3 chart_type="column-chart"”,
4 data=data,
5 metadata={
: "visualize": {
"base-color": "abf7836"
8 ;
) "describe": {
"source-name”: "OpenBaltimore",
11 "source-url": "https://data.baltimorecity.gov/datasets/baltimore::bpd-arrests/about”,
12 "byline": "First Automated Chart"



Python API code in theory

(] theory. py

from datawrapper import ColumnChart

ColumnChart(
title="Arrests in Baltimore",
data=data,
base_color="#bf7836",
source_name="0OpenBaltimore”,
source_url="https://data.baltimorecity.gov/datasets/baltimore: :bpd-arrests/about”,
byline="First Automated Chart"

).create()

Raw
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First Automated Chart

Learn how you can use Python and the Datawrapper APl to create a limitiess number
of charts.

What this class covers
« Creating a key that allows you to edit chans using the Datawrapper API
« Creating a chart with the Python datawrspper library
« Writing a template funclion thal can creale a chart for each item in a list
« Regularly updating charts on a schedule

What you need

If you've brave enough 1o give the Python programming language a try, you are
qualified to take this class. You'll need some coding skills to create charts on your
own, but the materals below can help anyone understand what's possible.

Table of contents

e What is an API?

o Create a Datawrappar AP| key

o Get starfed with a Jupyter notebock
o Connect to the Dalawragper API

o Import data

e Create one chan

o Creale many charls

o Creale a scheduled chan

What Is an API?

You must learn

Ben and Sergio created a
tutorial that shows newbies
how to use the Datawrapper API
with Python.

It was a standing-room only
event at the recent NICAR
conference in Baltimore.

It's fully scripted and free to all
on Ben’'s website.



Thank you!

Slides available at bit.ly/bff-dvs
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