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“"WORLD BEYOND DATA"

We've built scientific tools to dive into large-scale social media and Web data

Multivac is a “Unified Big Data Analytics Platform” launched in 2015. It hosts
more than 360 billion web pages, social media, and other digital content.

Multivac offers three main services: Multivac Dashboards (interactive visualizations),
Multivac API Engine (real-time REST APIs), and Multivac DSL (interactive and
collaborative notebooks for Big Data).



MULTIVAC API ENGINE

Multivac Platform offers a complete set of REST APIs ta
communicate to its data repositories. This makes it casy to get
aut not anly the raw data, but also the aggragated and
processed results

Multivac Lses Swaager to design, build and cocument its
RESTful APIs. Swagger is a powerful open source framework
backed by a large ecosystem cf tools. [t also follows the Open
AP Initiative (OAl to standardising on how Multivac REST APIs
are descrived.

Take a look at the dema on the right and see how you can
integrate Multivac APls inside your code,

Multivac APl Engine

This is a documentation for Multivas APTs - The publie APIs “pub" do nat need any oo _key, Hawauer, the private APIs "fput" noads api_key,

Access to private APIs request for an account

Find oul your api_key

Find out mare about Mulzivac Pladform

Ask your questinm at @mnultivecupparn
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MULTIVAC DASHBEOARDS

Interactive and real-time
dashboards.

Multivac Platform offers curated dashboards to sucport common
scientific use-cases among a variety of research topics such as Climate Journalist Dashboards

Change, internalional end French media, French political communities

Heallhcare, and many more
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Flux de données

Foursquare

Facebook

Sensor-based
devices

Mobile
Devices

Wearable
Devices

Real-Time Data Stream Processing

Systeme de streaming temps-réel

Storing e

Indexing
Data

Streaming
Data

Real-time
Streaming

System

BEIE!
Analytics

Real-time
Processing

Annotation

Extraction Crowd
Sourcing

>60 million de données par jour

Projets: Climatique, Risk, Présidentielle 2017, etc.

INSTITUT DES SYSTEMES COMPLEXES DE PARIS iLE-DE-FRANCE (ISCPIF)

Architecture

Utilisateur final

Backend

JSON

Web Socket
Flash Socket

xhr-polling

jsonp-polling

ISCPIF LDAP

Authentication \Wearable

Identification Devices

Authorization




High Performance Infrastructure




Highly Available Infrastructure

Load
Balancing




Elasticsearch 7.17 | Multivac Platform

= Elasticsearch

Overview

Health ® Healthy
Version 7178
Uptime 5 months
License Basic

Institut
‘t' El Frasoy

@ Systémes
Complexes

Nodes: 17

Disk Available

JVM Heap

66.36%
491TB/ 740 TB

46.36%
200.6 GB / 432.7 GB

Indices: 819

Documents
Disk Usage
Primary Shards

Replica Shards

7,515,100,633
211TB
2,165

1,534



MongoDB | Multivac Platform

Datacenter in France and ltaly
< 60M/week - 8M/day - 360K/hour

m INSTITUT DES SYSTEMES COMPLEXES DE PARIS iLE-DE-FRANCE (ISCPIF)



MongoDB | Multivac Platform

rs@:PRIMARY> db.stats()

{
"db" : "test",
"collections"” : 82,
"views" : 0,
"objects" : 14293445989,
"avgObjSize" : 934.725600797595,
"dataSize" : 133604498895306,

"storageSize" : 7528321880064,
"numkExtents"” : 0,

"1ndexes"” : 197,

"1ndexSize" : 155844186112,
"fsUsedS1ze" : 8360344698880,
"fsTotalSi1ze" : 12893112156160,
"ok" : 1

‘::‘ e INSTITUT DES SYSTEMES COMPLEXES DE PARIS ILE-DE-FRANCE (ISCPIF)
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BUILT BY MULTIVAC PLATFORM

Current Projects
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Institut

vl INSTITUT DES SYSTEMES COMPLEXES DE PARIS iLE-DE-FRANCE (ISCPIF)

Complexes
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Real-time tracking news with highest impact of networks



Aviation Accidents
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Malaysia Airlines Flight 370

Malaysia Airlines Flight 17

The missing aircraft, IM-MRO, in 2011

Incident summary

Date
Summary
Site
Passengers
Crew
Missing
Aircraft type
Operator
Registration
Flight origin
Destination

8 March 2014

Missing

Unknown

227

12

239 (all)

Boeing 777-200ER

Malaysia Airlines

9M-MRO

Kuala Lumpur International Airport
Beijing Capital International Airport

. nralays!o

9M-MRD, the aircraft involved in the incident,
photographed in October 2011

Date
Summary
Site

Passengers
Crew
Fatalities
Survivors
Aircraft type
Operator
Registration
Flight origin
Destination

Shootdown summary

17 July 2014

Airliner shootdown

Near Hrabove, Donetsk Oblast,
Ukraine

Y 48°8°17“N 38°38'20"E
283

15

298 (all)

0

Boeing 777-200ER
Malaysia Airlines

aM-MRD

Amsterdam Airport Schiphol

Kuala Lumpur International
Airport




Aviation Accidents
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November 24—-Early December

Following the grand jury
announcement, protests,
some of them violent,
broke out in Ferguson and
other cities across the
United States. Several
Ferguson businesses were
looted and fires set by
protesters. Protests
erupted in 170 cities
across the U.S.,
including('"®! St Louis,
Philadelphia, Seattle,
Albuquerque, New York
City, Cleveland, Los
Angeles, Oakland,
Minneapolis, Atlanta,
Chicago, and Boston.['79!
Numerous media reports
and legal experts criticized
the process for failing to
return an indictment;
except in cases
cancerning law
enforcement
officers.1801181]

A December 2014 opinion
poll that was done by
Washington Post-ABC
News showed that a

%

Missoun Highway Patrol Captain
Ronald Johnson was asked to take

&

over policing of Ferguson, as a tactical

shift to reduce the violence

Police sharpshooter atop a SWAT
vehicle during protests at Ferguson

Clashes batween police and
protesters

&

Michael Brown, Jr. (May
20, 1996("8] - August 9,
2014) was the son of
Lesley McSpadden and
Michael Brown Sr.['¢!
Brown graduated from
Normandy High School in
St. Louis County eight
days before his death,

Michael Brown in a photo posted to  “=
Facebaook in May 2013

completing an alternative
education program.[29 At
the time of his death, he
was 18 years old, 6 ft 4 in (1.93 m) tall and weighed 282 Ib
(132 kg)."'

Reactions to grand jury decision |eqit)

The grand jury process
was atypical because of
significant and numerous
departures from other
normal grand jury
proceedings. The

American grand jury
process operales in secrel,
with the proceedings,
evidence and testimony
rarely being released to

Protesters react the day following =«
the grand jury decision in Union
Square, Manhattan in New York City.

the public in cases of no indictment. From the beginning,
McCulloch desired to provide transparency to the process and had
the proceeding transcribed with the intention of releasing the

materials to the public if there was no indictment. [58]
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racks

November 2015 Paris at

From Wikipedia, the free encyclopedia

On the evening of 13 November 2015, a series of
coordinated |slamic terrorist attacks occurred in
Paris and its northern suburb, Saint-Denis.
Beginning at 21:20 CET, three suicide bombers
struck near the Stade de France in Saint-Denis,
followed by suicide bombings and mass
shootings at cafés, restaurants, and a concert
hall in Paris.!”

The attackers killed 130 people,®! including 89 at
the Bataclan theatre,'®! where they took hostages
before engaging in a stand-off with police. There
were 368 people who were wounded,'*’ B0—-99
seriously 50.[°/5] Seven of the attackers also
died. while authorities continued to search for
accomplices.l®! The attacks were the deadliest on
France since World War 11,110 and the deadliest
in the European Union since the Madrid train
pombings in 2004.' 1 France had been on high
alert since the January 2015 attacks in Paris that
killed 17 people, including civilians and police
officers.! 1%’

The Islamic State of Iraq and the Levant (ISIL)
claimed responsibility for the attacks,[1°114]
saying that it was in retaliation for the French
airstrikes on ISIL targets in Syria and Iraq.l'%/16]
The President of France, Francois Hollande, said
that the attacks were an act of war by
ISILT7ITEINR] planned in Syria, organised in
Belgium, and perpetrated with French

complicity. 2¢!

November 2015 Paris attacks
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Locations of the attacks. Stars denote suicide
bombings
Location Paris and Saint-Danis, France

Date 21:20, 13 November 2015 —
00:58, 14 November 2015 (CET)

Timeline of attacks

13 November:

21:20("°'¢ "] _ First suicide
bombing near the Stade de
France.l”

21:25 — Shoating at the rue
Bichat.!”]

21:30("t¢ 7] _ Second suicide
bombing near the Stade de
France.[”

21:32 — Shooting at the rue de la
Fontaine-au-Roi.l’]

21:36 — Shoating at the rue de
Charonne.[”’

21:40 — Suicide bombing on
boulevard Voltaire.[”]

21:40 — Three men enter the
Bataclan theatre and begin
shooting.!”)

21:53 — Third suicide bombing
near the Stade de France.l”-
22:00 — Hostages are taken at the

Bataclan.[*3]

14 November:

» 0D:20 — Security forces enter the

Bataclan.[”

¢ 00:58 — French palice end the

siege on the Bataclan.!*3:
All times are CET (UTGC+1).
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MULTIVAC Multivac
D AT A s CI E N CE LAB Interaclive Spark Notebooks

MULTIVAC HADOOP CLUSTER M U L I IVAc
Ve have designed and mplementad Hadoop cluster over - -
more than 30 servers inside our private Cloud. This gives us DA ‘ A S( : I : N( : s

Hadoop compenents sucn as YARN, HDFS, Apache Spark,

Apache Hive ctc.

l—-
Multivac DSL offers a large -scale Hadceop cluster with over -
900 vCores, 1TB of memory and more than 100TB of s

dctriputed storage.

MULTIVAC HADOOP NOTEBOQOKS

Multivac also offers interactive Hacoop notebooks by
hosting multi-users/muti-tenants Apache Zeppelin and
Hue.

Users can suomit their codes and jobs over Multivac
Hadoop Cluster by using Apache Spark interactive shell and
Spark sunmit cr Multivac hested interactive notebocks in
Scala. Java, Pythen, R and SQL.

v
. .
2 . ~-
. b ® -
. L
B o ——— V" A -~

MULTIVAC HADOOP OPEN DATA

Multivac commiis to make its impertant datascts to - - o 3= = | == .
researchers and scientists over Multivac Hacoop Cluster in - —h———— , : ‘ _I:..
both format of RAW (JSON) and big SQL tables (Apache . R S '

Hive). Users can run their jebs against Multivac Public Data : —— ‘ I
easily! T —
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Big Data Infrastructure: Hybrid (Cloud & on-premise)

Institut N A
vl INSTITUT DES SYSTEMES COMPLEXES DE PARIS ILE-DE-FRANCE (ISCPIF)

https:/multivacplatform.org/
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https://multivacplatform.org/

Limit Summary

0))
C
, O
e -ICB* Compute
O +— ’
L 3
CCB Q
H N E
q, O Instances VCPUs RAM
S O Used 43 of 250 Used 882 of 1,640 Used 1.7TB of 3.2TB
S O
*6 C_U Volume
S 3 B
= ()
L I
N o
©
“t 9 Volumes Volume Snapshots Volume Storage
: C_U Used 81 of 100 Used 11 of 50 Used 126.6TB of 217.2TB
]
yv 06 Network
e
c O '
=
K%,
O 0
E ¢D) Floating IPs Security Groups Security Group Rules
8 Allocated 1 of 50 Used 8 of 20 Used 66 of 100
| -
QO
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MULTIVAC -

SS9 Multivac Data Science Lab

Multivac Gateway Apache Zeppelin HUE
Spark Shell, spark suomit, FHDES Nteractive NOtenooK The Apache Hadoop Ul

‘Scala ‘E’A\vi?"ﬂuun ~ and oQ) oL Ealtor, MDFS browser, etc

X

Apache HBase Apache Kafka Apache Oozie

HDFS Hadoop Distributed File System




Apache Zeppelin

Q6 dhan s
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PLATFORM - Y ¥ s
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JEDIMULTIVAC

Large-scale Scientific Data Platform

Multivac Data Science Lab

Data Engincers [ Data Scientiats

Process Wiki PageViews Data

Apache Spark:
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Wikimedia Project

Wikipedia hourly-generated page views!

https://dumps.wikimedia.org/other/pageviews/

wspark

val wikiPageViewsCounts = wikiPageViewsDF.count

wikiPageViewsCounts: Long = 337944837861

%spark

wikiPageViewsDF.agg(sum("requests")).show

8 INSTITUT DES SYSTEMES COMPLEXES DE PARIS iLE-DE-FRANCE (ISCPIF)



https://dumps.wikimedia.org/other/pageviews/

@®5tacked  OStrear  OExpanded @ 02 W3 04 @5 05 @7 03 @9 01 et w12
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| 0 5.79M
o 6.59M
v m 21 747M
W 20 7.37TM
Tl 19 7.41M
w18 7.50M
m 17 7.58M
16 7.63M
m 115 7.59M
w14 7.44M
113 7.16M
w12 6.79M
N 6.57M
m 10 6.45M
D LK 6.23M
W s 5.87M
m7 5.42M
W6 4.93M
| m 5 4.58M
W4 4.50M
W3 4.5TM
N2 4.64M
H 1 4.79M
mo 5.18M

]

TOTAL 150M
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Pulse of Internet
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des KL
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Complexes

N N

wikiPageviewsDF
«filter($ "prciect"” === "f=")
fFilter(s year®™ === "2022")
cfilter(S"month' === "4")
.Eilter(S$°day’ .between("7°, "97))
»groupBy (S ‘art_cle" )
.sum| 'requests”)
.orderBy (S "'sum( requests) " .desc)
.show(50, false)

|article

|WikipédiazAccueil principal
| Spécial :Recherche

|Liste_de scndages sur 1'é&lecticn pr
|Fta=s=unis

|Election présidentielle francaise de 2022

|[Michael Jackson

|Gooyle

|France

| YouTuke

| Invasion de 1'Ukraine par la Russic
|ean-1ne Mélenchon

|Facebcok

|Charles Baudelaire

|Jean Lassalle
|Spécial:Modifications récentes
|Cité des sciences et de l1'industris

|Election présidenticlle frang¢aise de 2017

|sa’vador Dalc

|[Michel-Ange

|Exic Zermour
|Fichier:Transdev__ogc_ 2018.png
|Claude Nougaro

|Karim Benzema

|Etats des Etats-Unis par superficic
|[Marine Le Fen

| Emmanuel Macron

|Le Secre: de la ci1:ta perdue
|Gmail

|Google Traducticn

|califcrnie

Itdeécs en avr:1l 2022

|sum(requests) |

e s e e e e e e e e e s e s e e e g e ————— i m $




2900

wikiPageViewsCF
filter($"project" === "fr.m")
Sfilter(4"year" === "2022")
ilter($"menth" === "4")
filter($"cay" .between("7"', "9"}))
.groupBy($“article")
.sun( ' reguests")
.orderBy($"sur(requests)".desc)
.Show(56, Talse)

"a',' b mmmmmmm e e PO— :
|artice |sum(requests)|

: T - o —————— — +
p |Wikipedia:Accueill_principal | 7854 |
0 |Liste_de_sondages_sur_l'alaction_présidentielle_frangaise_de_2022|229€47 |
L | Spécial:Recherche |1€2€16 |
cC | Jean_Lassalle | 72650 |
— | Jean-Luc_Mélenchen |6S139 |
—— |Chaqtal_Ladesou |637¢ |
(:) | Teri_Hatcher |5€1S2 |
| ClLaude_Nougarc | 55883 |

(1) |Karin_Benzema | 4€4¢S5 |
) Iﬁ”tc_Zemmour | 4521 |
—_— |Election présidentielle francaise de 2022 | 36577 |
D) |Election présidentielle francaise de 2017 | 33975 |
D_ |Marine_Le_Pen |33@51 |
| Eva_Longoriz |328E6 |
[INicolas_Dupont-Aignan |31214 |
|Meilleurs_bhuteurs_de_la_l1gue_des_champiars_de_1"[IFFA | 3649 |

|YLrgLnie_Leccyen | 3€ /54 |

| Jada_Pinkett_Smith | 36215 |

| Candidats_a_1'élection_présidentielle_frargaise_de_2022 |2CQ€6 |

| Valérie_Pécresse | 26746 |

|Philippe_Poutcou |2€319 |

| Vincent_MNoscate | 2€249 |

| La_Chronique_ces_Bridgerton | 257€- |

| Invasion_de_1'Ukraine_par_la_Russie_en_2@22 PEE |

| Cnmanuel_Macreon | 2547¢ |

e |IWill_Snith |253€5 |
b |Vladimir_Poutine 124032 |

| Salmonella | 23835 |

|Miche. Delebarre |237€6 |



XX

wikiPageViewsDF
filter($"project" === "fr")
filter($"year" === "202.")
filtert$"month" === "2")
filter($"day".between( "24", "25")]
.groupRy( $"article")
.sum("requests")
.orderBy( $"sum(requests)".dasc )

.Show(50, false)

e
: IWikipedia:Accueil_principal | 869323
S |Spécial:Recharche 1195726
a, |Ukraine | 179847
o |Vladimir Poutine |146411
: |Organisation_du_traité_de_L'Atlartigue nord |93566
— |[Volodymyr_Zelensxy |87831
— | Invasion_de_Ll'Ukraine _par_ls_Ruscsie_en_ 2022 163197
O |Liste_de_sondages_sur_l'election_présidentielle_francaise_de_2022|54576
|[Russie |41912
(1) |Guerre_du_bonbass | 39665
N |[Union_des_républiques_scocialistes_soviéticues | 34184
— |Etats_membres_de_L1'OTAN 133368
3 |Protocole_de_Minsk | 39360
D_ [Michael Jackson | 26347
|Crimee PLLP:
|Arme_nucléaire |21985
|Histoire_de_L'Ukraine 21367
|France | 20146
|[Moldavie | 19570
|Etats-Unis | 18314
|Catastrophe_nucléaire_de_Tchernobyl | 17987
|Forces_armées_de_la_fadération_de_Russie |17929
|Donbass |17918
|Spécial:Modifications récentes |177G5
|Charles_Baudelaire | 17520
|Liste_des_armées_nationales_par_effectif | 16616
Instiént |Biélorussie |15360
$§§§;§' |France_24 |1§§;§
Complexes Il‘l Lev | 15783
|[Conflit_russo-ukrainian | 15624

|Regiment_Azov | 15549



XX

wikiPzgeViewsDF
.filter(s$ 'nroject” === “fr.m")
Silter(S'year" === "2022")
filter(S 'month" === "29)
.filter(§ 'dav’.betwean("24", *25"))
.croupldy($s”article’ )
.Sum( " requasts”)
orderdy(5"sum(reguests)".de=c)

|Wikipédia:Accueil principal

|[viadinmir_ Pourire

|Ukzaine
Crgariseticn_du_traité_de_ l'Atlan
|Volocdymyr Zelersky

|Arme nucléaire

|Russzie

| Spécial:Recherche

| Cuerre du Conbass

|Lioucdmila EFoutina

|[uniar _des répahliques sacialistes soviétiques
|ProLocole de Minsk

|[Liste des arm&es nationales par effectif
| RKaterina Tikhorova

| Lnvasion de l'ukraine pa:x

|Erolifération rucléaire

|Catzastrophe nucléaire de Tcherncbyl
|Etats membres cde 1'OTaNn

|Histoire de L 'Ukraine

[toi martiale

e
Q
o
p -
()
-
=
G
@)
)
A2
D)
an

|LisLe de scndages sur _'élecli
|Aline Kebaeva
|Maria Vorontsova
|Conflir russo-tkrainien
|Crimée
|Fozces ermées ce la fédération ce Russie
| Iroiciéme Cuerre mondialce
e |Cmitr: Medvedav
€Y L ranar -
Systemes |Forces zrmées francaises
Complexes = = ™
| Raphe€&l Glucksmann
|Anna Delvey




Ukraine - 23rd, 24th, and 25th February
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337 billion records - less than minute

wikiPageViewsDF
SO rer(Sprajoct” wee fr.m")
Jgulter(STyear” === T28227)
Julter(S"month"! === "2%)

SO ser(S day”  Between( 7L 257D
.groeupBy(S*article™)

sun( 'reguesls"y

.orderfy (S sunr{requests)’  desc)
show(5a, fa'se)

- ' -
larzicle IsusCrequests)
- } -
Mikiotdia:Accueil principat I1SEEZ34
IVigdimir Poutine 1556280
IUkraine 1421460
ICrganisation da traité de "'Atlantique nord 1244871
IVelodynyr Zelansky 1244296
|Armg nuclégira 1138225
IRuseie 1187796
|Spécial:Recharcne I1SE765
|Guerre du Ccnbass 197424
ILicudnila Poutina 191880
IUnion des répupliques socialistes soviétigues 1873¢1
IPretocole de Minsk 173801
ILisle des armées nalionales gar effectifl 178336
[Keierina Tikhosova 166383
| Invaesion de 1'Jkraine par a Russie en 2822 165655
IPreliféralion aucléaira 164912
|Caiaslrophe_nucléaire_de_Tchernobyl 163646
|Etets_nerbres_de_1"OTAN 168646
IHisloire_de_l"Jkraine 15B587
ILei_martliale 155958
IListe_de_sondages_sur_l'éleclicon_presicelielle_francaise_de 2027152924
|Alina_Kabaeva 152896
IN¢ria_VYorontsova 151752
ICerflit_russo-ukrainien 143750
ICrimée l47647
|Ferces_arrées_de_la_féderation_de_Russie 146415
ITroisiene_Guerre_mondiale 145786
IDmitri _Medveday 144861
|Forces_arréas_francaises 143704
IRepnael _GlLucksmann |148/86
|Anra_Delvey 148245
IListe_des_présidents_de_lo_"édération_cz_Russ-.e 133331

| Tser _Bonba 130853
IUnion_eurgpéanne 135899
ICligarque | 34386
|Tckétchénte | 34917

Naveaneres 1327200
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DES RESEAUX SOCIAUX DANS NOS URNES
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http://tweetoscope.iscpif.fr
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Président'alle2017 : Face & Face!

LES CANDIDATS ET FACE A FACE ATTENTION DES
LEURS COMMUNAUTES DU SECOND TOUR COMMUNAUTES

Depuis aott 2016, I'ISC-PIF analyse les interactions de plus de 3000 compres Twitter liés 4 la campagne
présidentielle frangaise 2017 (élus, partis, candidats) : (re)tweets, mentions, citations, etc. Une plateforme collecte
et rraite ainsi chaque mois plusieurs millions d’événements auxquels onr participé au rotal plus d'un million
d’utilisateurs uniques. Une série d’analyses portant sur la structure des interactions et leur contenu est présentée
dans ce dispositif, qui fait partie du Poliioscope. L'objectif est de resituer dans le temps des événements pergus

dans le Hux continu de acrualité. Clest une plongée inédite dans les différentes temporalités de la campagne

METHODOLOGIE CREDITS

présidentielle qui est proposée 1C1.

POLITOSCOPE.ORG #PRESIDENTIELLE2017



http://politoscope.org

https://politoscope.org

Maziyar PANAHI @MaziyarPanani - Apr 2
"~ 3 1 A5 . -~y . ' . . .
>, Bravo a I'équipe @citedessciences expo ¥terradata et merci d'avoir chaisi

#ipolitoccopc qui a rencentre un grand sucees! @CNRS @ISCRIF

NOS VIES A L'ERE
DU NUMERIQUE

EXPOSITION DU 04/04/17 AU 07/01/18
#TerraData

c C‘N|l M SAFRAN M ' ' m franceinfo:
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L e grand
débat national

Comment les nouvelles technologies changent
les rapports que les individus entretiennent
avec les productions numeériques collectives ?



Classical NLP

Pre-processing Modeling

Infereace

Inference

I . ature Modeling Inference

Documents

Documents

Dense Embeddings Hidden Layers Output Units

obtained via word2vec,
doc2vec, GloVe, etc.



122,309 251,244 2,192,163

Unique Users Proposals Answers

840K
Unique Words

66M
Total Words

+1 Million
Answers > 100 Characters

February 1/th

+3.5 Million
Unique Phrases
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Introducing Spark NLP
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Spark NLP is an open-source natural language

num_dowrosds
62,672,530 processing library, built on top of Apache Spark and
Spark ML. (first release: July 2017)
o Asingle unified solution for all your NLP needs
o Take advantage of transfer learning and
e implementing the latest and greatest SOTA
— algorithms and models in NLP research
1Jan 209 1Jan 2020 “Jan 2021 1lar 2023 Tlan 202z
. o The most widely used NLP library in industry
gl (5yrsinarow)

4.1.0,

The most scalable, accurate and fastest library in
NLP history

o 111 total releases, every two weeks for the past 5
years
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Spark NLP in Industry

The most widely used NLP library in the enterprise Which NLP libraries does your organization use?

Which NLP Libraries does yvour organization use in production?
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NLP Industry Survey by Gradient Flow,
an independent data science research & insights company, September 2020/2021



Entity Recognition

e

Translation

@ [je t'aime -> i love you]

Split Text

* Sentence Detector
* Tokenizer

* Normalizer

e nGram Generator

e Word Segmentation

Understand Grammar

e Stemmer

®* Lemmatizer

* Part of Speech Tagger

* Dependency Parser
¢ Translation

Information Extraction

abc
LAl Last week - 29-04-2020 <,

Summarization

Clean Text

* Spell Checker
Grammar Checker

® Writing Style Checker
e Stopword Cleaner

e Summarization

Find in Text

e Text Matcher
®* Regex Matcher
® Date Matcher

¢ Chunker
* Question Answering

Spelling & Grammar

Question Answering

Text Classification
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She become the first... ->
She became the first

Emotion Detection

Pre-trained Pipelines,
Models & Transformers

BERT ELMO || TAPAS =
ALBERT || DeBERTa || USE
s—
Longformer || ELECTRA
[ x|
T5 NMT ViT
—
DistilBERT RoBERTa -
XLM-RoBERTa -
—
Wav2Vec2 XLNet —

Image Classification
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Automatic Speech
Recognition
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Accuracy: State-of-the-art Models

Named Entity Recognition We saw  paintings  of l'1m<>o
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e “State of the art” means the best Word Features
CNNegxuraciod

peer-reviewed academic resulis Char Fearures /[

e For example: Best F1 score on Toma 04
CoNLL-2003 NER benchmark for | = '
a system in production " = wim|= =|=|=

e Spark NLP uses Bi-LSTM + Char- o (ow) o o]
CNN + CRF + Word Embeddings TorSeores | Jl o ) e R 1 T
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The European Union (73 ( EU G55 ) is a supranational political and economic union of
27 member states that are located primarily in Europe .Theunicnhas a
total arza of 4,233,255.3 km2 ( 1,624,469.0 sq mi ) and an estimated
total population of nearly 447 million EXGNTN . The EU 59 hes often been described
as a sui generis paolitical entity (without precedent or comparison) cormmbining the
characteristics of both a federation and a confederation. Containing 5.8 per

cent of the world pepulationin 2020 J[clthe EU LS generated a
nominal gross domestic procuct (GDP) of around US$17.1 trillion N5} in 2021 ,
[5] constituting approximately 1€ per cent of global nominal GDP.

[12 | Additionally, all EU ) states but Bulgaria 33 have a very high
Hurman Development Index eccording Lo the United Nations Development

Programme (9 .

L 'Union européenne (19 (UL) est une union politico-économigque sui
generis de vingt-sept Etats européens qui déléguent ou transmettent
par traité |'exercice de certaines compétences a des organes
communazutaires 5,6. Elle s'étend sur un territoire de 4,2 millions de
kilometres carrés7, est peuplée de plus de 447 millions d'habitants et
est la troisieme puissance économigue mondiale parson PIB nominal
derriére les Etat s-Uniset| (9 aChine. U nion européenne est
(L régie par le trai té de Maastricht [TUE GL3 ) et le trai té de Rome
(TFU G339 E), dans leur version actuelle, depuis le 1er décembre 2009 et
I'entrée en vigueur du trai té de Lisbonne. Sa (ELI9 structure
institutionnelle est en partie supranationale et en partie
intergouvernementale : le Parl ement européen est (1) élu au suff rage
universel dire (50 ct, tandis que le Cons eil européen et | £ ¢ Cons eil
de I'Union européenne (inf 9 ormellement le « Conseil des

min' (L1 stres ») sont composés de représentants des Etats membres.
Le présidentde la Comm ission européenne est (5 pour sz part élu
par le Parl ement sur (51 proposition du Cons 2il européen. La

(519 Cour de justice de |'Union européenne est (L1 chargée de veiller

a l'application du droit de I'Unio n européenre. G5

INSTITUT DES SYSTEMES COMPLEXES DE PARIS iLE-DE-FRANCE (ISCPIF)
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sparknlp.annotator
£

;parknlp.base

audin ascsembler = AudioAssenbler() \
.setlnputCol{ "audio_content®) \
.setQutputColi 'audio assembler" )

Spark NLP ASR-NER R

SsetlnputCelsi "audio_assembler® ]
SetOutputColl *document™ )

Plpellne token = lakenizer() \

[ols( "document™ ) \

Wav2Vec2, OntoNotes NER, and BERT setOutputColi “oken")

normalizer = Ncrmalizer() \
sertinputiels) "Token" ) \
.setOutputColi *normalized” ) \

nar_pipelineBPoselect | "rorneliced, resol £ cabow (], Palan) sat wercacal )
saZllUWE LooEl

MET pape INeDF . seleot | “coocument . resesn |t J-sbavi ], Falee)

psx_pipelinelF.select| "rer.result ).skoy(l, False

hert = EertEmheddings.pretrained("small_hert_L4_256") \

asx_pipailinerf.select|"entities.result ).shav(l, False)

stinputCeols( ‘document®. "normalized") \

e e e e e e e e e e e e e e e e e . .setlOutputCol( *embeddngs”® )

result |
_________________________________________________________________________________________________________ +

|7HZ MOWALISA IS THE SIXNTENTH CENIURY UIL FAINTING CRENIED EY LZCKARDD IT'S HELD AT TEE LUVRZ IN BARIS || ner_ontc = NerCLModel.pretralned("onto_zsmall_bert_L4_256", "en") \
"""""""""""""""""""""""""""""""""""""""""""""""""""""" * setInputCels(["dacument”, “normalizac”, "emheddings®]) \
L S S SRS — .setlutputlCol( *ner*)

el h

{the, monolisa, 13, the, sixtentd, cextury, oll, paintine, crcated, by, leceards, tts, »old, at, the, luvre, in, par:i ent il ies = herConvertert ) \
e e setInputCels([“document”, “normalizec", "ner*]) \
____________________________________________________________________________________ + .setOutputCali *enTtities®)

result |

ID, ©, O, O, R-DATK, I-DAYE, O, Q, D, O, N-PKNSON, O, €, O, W-FiC, 1-FAZ, O, W-GPE]| pipeline = Pipeline(stages=|
"""""""""""""""""""""""""""""""""""""""""""""" : audio_assembler,

_______________________________________________ ﬁp?ffr_fﬂ_ffkf,

result toKen,

[SIXTERTH CENTURY, LEONARDO, TIZ LUVRZ, PARIS! nor I'allz’:‘ "

ner_onlu,
sntities
])

http:/sparknip.org


http://sparknlp.org
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Large Language Models

Research use Commercial use
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langchain PromptTemplate, LLMChatin

template = """Question: {question}
Answer: Let's think step by step."""

prompt = PromptTemplate(
template=template,
input_variables= ["question"]

)

Llm_chain_Llocal = LLMChain(prompt=prompt, Llm=1lm_1local)
LIlm_chain_local("What 1s the shape of the planet Earth?")




"question": "What is the shape of the planet Earth?",
"text": " First, the planet is round. Second, all planets are

round. Therefore, the shape of the planet 1s round."

}

# Case closed! » #RoundEarth #ScienceWins
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Ask PubMed

falcon-40b-instruct

Ask Puohted @ with tiuoe//falcon-40b~instruct
The most common malignancias associated with pituitcry spraad are breast cancer, lung cancar,
and prostate cancer, followed by melanoma and thyroid cancer.

Sources

Select a source

submed _faiss_3800K_new .

What were the screening rates far ratinopathy, nephropathy, peripheral neuropathy, and
cardiovascular disease in patients with type 2 dickbetes?

Query usad fer retrieval: What wers the screening rates

for retinopatay, nephropathy, peripheral neurcpathy, and
cardiovasculor diseasa in patients with type 2 ciobetes?

Easzad on the information providad, the scraening rates for retinopathy, nephropathy, peripheral
neuropathy, and cardiovasculor diseasza in patients with type 2 dickates varied betweaen studies. The
study by Do 1 found that patient and provider knowledge of diabetic ratinopathy, nephropathy, and
neurcpathy were poor, and that screening practices for microvascular complications were
subcptimael. The study by Doc 2 found that patient knowledces of microvascular cemplicatons was
associated with greater farmal education. longer diaoetes curation, and higher sociceconomiz
stotus. The study by Doc 3 found that the incicdence of dicbates ana DR omong people ot risk with
different glycemic levels was high, and that FFG and HbAlc lavals ware associated with the risk of DR
The study by Coc 4 found that the incidences of type 2 diabetes mellitus (T2DM) and DR wera high,
and that FFG and HoAIC levels were associated with the risk of T20M and DR. The study by Doc €
fourd that the incidences of type 2 diabetes mellitus (T2DM) anc DR were high, and that FPC ond
HbAlc levels were nssocioted with the risk of T2DM and DR. The study by Dec 8 found that the
frequency of screening for diabatic retinopatny (DR) was associated with the detection of DR in
pctients with newly cicgnosed type 2 diabetes mellitus (12DM). The study by Doc 7 found that CR
and Its stages were associatad with tha Incidence of major cardiovascular events and all-cause

Doc 1 - Incidence of long-term diabetes
complications and mortality in youth-onset
type 2 diabetes: A systematic review.

This systematic review alms to assess the
incidencea of chronic kidney disease (CKD),
cardiovasculor diseasae (CVD) ond mortality in
peaple with type 2 dichetes dicgnosed

<20 yecrs.

olished 1 2022 = PMID. SEF3NTE A

Doc 2 - Patient and health care provider

mortality in type 2 dicbates mallitus (T2DM) persons in our large primary healthcare dotabase from
Catalonia (Spoin). Tha study by Doc B found that abnormal ranal= and liver-function and diabetic
retinopathy (DK) in patients with type 2 diabetes melitus (120M).

knowledge of diabetes and diabetic
microvascular complications: o
camprehensive literature raview.

Dlabetic ratinopathy, neurcpathy, and
naphropathy occur in more thon 50% of
people with diabeles, conirbuting
substantially to mmarbidity and martality.
Fatient undearstanding of these microvascular
complications is essentic| to ensure eary
recognitdon and treatment of these sequcice
aswel| as assoclated symotoms, yetlitte Is
known aboul patient knowledge of
microvascular sequolos. In this
camprahansive litaratura review, we pravida
an overview of existing knowledge ragarding
patient xnowledge of diabetes, retinopathy,
neurczathy, and nephrepathy. We also
discuss heaith core provider's know/adge of
these sequclae given thet patients and
providers must work logelher Lo achieve

T L T T T T T . T L I I e

Ask PubMed O

Ask here your Medical-related question and press enter
= Dxamples

vWhaol structural tools have bean used Lo idenlify phytochemical compounds with antidiabelic properties?
How does chronic hyperglycemia contribute to endothalial dysfunction?

Whaol are the carnmon causes of cantral diabeles insipidus (CDI)?

VWhat are the recommended measures Lo reduce the risk of GDM in pregnant wormen?

Whal is the meachanism of lithium-induced proleclion against hyponalraermia?

What arg some innovolive measures thol ressarchers hove emploved Lo prolect and enhanece peplide drug



Ask PubMed

falcon-40b-instruct

What were the screening rates for retinopathy, nephropathy, peripheral neuropathy, and
cardiovascular disease in patients with type 2 diabetes?

Based on the information provided, the screening rates for retinopathy, nephropathy, peripheral
neuropathy, and cardiovascular disease in patients with type 2 diabetes varied between studies. The
study by Doc 1 found that patient and provider knowledge of diabetic retinopathy, nephropathy, and
neuropathy were poor, and that screening practices for microvascular complications were
suboptimal. The study by Doc 2 found that patient knowledge of microvascular complications was
associated with greater formal education, longer diabetes duration, and higher socioeconomic
status. The study by Doc 3 found that the incidence of diabetes and DR among people at risk with
different glycemic levels was high, and that FPG and HbAlc levels were associated with the risk of DR.
The study by Doc 4 found that the incidences of type 2 diabetes mellitus (T2DM) and DR were high,




Ask PubMed

falcon-40b-instruct

What were the screening rates for retinopathy, nephropathy, peripheral neuropathy, and

cardiovascular disease in patients with type 2 diabetes?

Based on the information provided, the screening rates for retinopathy, nephropathy, peripheral
neuropathy, and cardiovascular disease in patients with type 2 diabetes varied between studies. The
study by Doc 1 found that patient and provider knowledge of diabetic retinopathy, nephropathy, and
neuropathy were poor, and that screening practices for microvascular complications were
suboptimal. The study by Doc 2 found that patient knowledge of microvascular complications was
associated with greater formal education, longer diabetes duration, and higher socioeconomic
status. The study by Doc 3 found that the incidence of diabetes and DR among people at risk with
different glycemic levels was high, and that FPG and HbAlc levels were associated with the risk of DR.
The study by Doc 4 found that the incidences of type 2 diabetes mellitus (T2DM) and DR were high,

Pubslishad inD FAMID 3RI7223F .i/

Doc 2 - Patient and health care provider
knowledge of diabetes and diabetic
microvascular complications: a
comprehensive literature review.

Diabetic retinopathy, neurnpathy, and
neghropcthy occur in more than 50% cf
people with diabates, contributing
substantially to morbidity and mortality.
Patient understanding of these microvascular
complications is essential to ansure early
recognition cnd treatment of these sequaiae
as well as associated symptoms, yet litte is
known aoout patient knowledge of
microvascu'ar sequalce. In this
comprehensiva literature raview, we provida
an overview of exist ng knowledge regarding
patient knowledge of dobetes, retinopathy,
neuJropathy, anc nephropathy. We alsc
discuss health care provider s knowledge of
these sequalae given that potients and
providers must werk together to achieve
optimal core We evaluated 281 articles on
patient and provider knowledge of diabatic
retinopathy, neuropathy, and nephropathy as
well as predictors of ‘mproved <nowledge and
screening practices. Rasults demonstrated
that patient and provider knowledge of
microvascuar segualce vaned widely
betwaen studes, which may reflect
sociocultural or methodologic differences.
Knowvilacige assessment Instruments varlad
belwaen studies with limited validelion dato
anc few studies controlled for cenfounding.
Ganarally, improved patient knowledga was
assoc ated with grecter formel education,
longer diabetes curation, and higher
socineconamic status. Fawear studiez
excmined provider kncviedge cf sequaae,
yal thesa studies idaentified mullipla
misconcegticns regarding cppropriate
screening practices for microvascular
complications and the need to screen
patients who are asymptomatic. Further
investigations are neecad thal use well
validated measures, control for confounding,
ana include diverse populotions. Such studies
will ollow igentif cation of patients and
praviders whe would benefit from
intenvenlions lo improve knowledge ol
microvascuar complications and, uitimately,
improve patient oulcomes.
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Patient and health care provider knowledge of
diabetes and diabetic microvascular complications: a
comprehensive literature review
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Abstract

Digbetic retinopathy, neuropathy, and nephropathy occur in more than 50% of people with
ciabetes, contributing substantially to morbidity and mortality. Patient uncerstancing of these
microvascular complications is essential to ensure carly recegnition and treatment of these
scqualae as well as asseciated symptoms, yet little 's known about patient knewledge of
microvascular sequalae. In this comprehensive literature review, we provide an averview of existing
knowledge regarding patient knowladge of diabetes, retinopathy, nauropathy, and nephrepathy. We
also discuss health care provider's knewledge of these sequalae civen that patients and providers
must werk tocether to achigve optimal care. We evaluated 281 articles cn patient and provider
knowledge of diabetic retinopathy, neuropathy, ard neshropathy as well as predictors of improved
knewledge and screening practices. Results demonstratec thet petient and provider knowledce of
microvascular sequelae veried widely between studies, which may reflect sociocultural or
methodologic differences. Knowledge assessment instruments varied between studies with limited
validation data and few studies controlled for confounding. Generally, improved patient knowledge
wias associated with greater formal education, longer diabetes duration, and higher socioeconomic
status. Fewer studies examined provider knowledge of sequalae, yet these studies identifiea
multiple misconceptions regarding appropriate screening practices for microvascular camplications
and the need to screen patients who are asymptematic. Furthar investigations are neaded that use
wiall valinatad meaciwrae rantrnl far ~anfroandine and inelide divarea raniilatinne Siech etiiddiae will

FULL TEX T LINKS

@ SpringerLink

ACTIONS

[] Collections

SHARE

0006

FAGE NAVIGATION
{ Title & authars
Abstract

Conflict of nterest
statament

Similar articles
FPublicat'on types
MeSH terms
Relsted infermation

Grant support



~ Huggng lace

B [~} climate-question-answering LA * Rwning

Climate Q&A O
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Examples

( o0 Coused byt ) Vi . ) ave ¢ mate change aw the

] ) t Jitf e ' y
il i el wY) Whatt e tha ma » | )
! MO ord Wisitw X it ! h i r y the Nghest GH
ote »Q edt I orne i vircohmento 2 |
115 the redatonship Datwean Climate Change and DOvEsTY es? NNhGt iz the Ink Detween gander pqually and SEmats Chorge?

tre impact of chimate chanje realy as severe os it is cloimed to be? What isthe mpoact o rising sea kvels?

S0H0CT reports

wco

Clmate change ond environmentaol disrupions have become some >f the most pressing challenges
facing our planet today. As gicbal temperaotures rse and ecosystems suffer. it is essential for indviduals
to understond the gravity of the situaion in Jrder 0 mok? informed dacisions and advocate for
appeoprate policy changes.

However, cemprehending the vast and complex scentific informationcan be dounting, as the sclentific
consinsus ‘eferenceos, sech oathe Intfergevernmental Fenel on Glimeote Chenge (rcc) roports spon
thousands of pages. To bridge this gop and make clmote sclence maore accessible, we irtroduce
ClmateQEA ar a tool todietill sxpert-level cnowledge irto earily dlgntb‘olﬂﬂgﬂt about climate
sclerce.

How does ClimatsQ&A work?
CimateO&A hamesses moadern OCR technicues 10 oarse and orecrocess IPCC moorts By

Institut
den KL
Systemes

Complexes

Soilrces

iz ) Clabal warming iz like o fever that the Farth has. Just like when we hove a favar, different parts of

mpacts of climate change? our vody can feel different. Whan the tarth has a fever, diffarent parts of tha world can feel

different toc. For exampgle, in scme places it might get hotter and crier, like c cesert, while in othe
places it might get wetter and have more storms, like a rainforest. This can clsc affect the plants
and animals thot live in those places. The Arctic, which is like the Earth's freezer, is getting warme
very quickly, which can cause problems lika malting ice and changes in weather patterns 2 4 19,

Soemetimes, changes ir the land can olso affect the waather. For axample, If there are lewer tree:
in a place, it might get hotter beccuse there is less shade. Or if there is |ass enow on the greunc,
might get warmer becouse the sun can heat up the ground more ecsily. Butif there is more rain
and more plants growing, it might actuclly get coolar becouse the plants can help keep the oir
around thermn cocler '

All of these changes can also affect how we use erergy, lixe electricity. When It gats hotter, we
might need more air conaiticning to stoy cool, which uses mere electricity. But when it gets
colder, we might need more heating, which also uses more electricity. And if there is less walter,
we might not be abla to use some kinds of anergy, like hydroalectric power, as much © 7.
Owverall, global viarming can make different parts of the world feel different, just like c fever can
maxe different parts of our body feel cifferent. it can also affect the plants and animails that live |
those places, and how we use enargy to stay comfortable.

0o
Follow-up questions

Hoa doms gizhalwarming aftect the Archs region spacifically? Con gabal Worming CaLIse MoTe A rame weatEar envarts?

Hoyva daar da‘arratetion contringba ta gfabal waming and altast ragnnal el metaa?
Hva dnar ginhalwarming sftest tha anarsy, sactee and coruar of alactre "
Wy ot 3ame Spaciaa raapand mara oaty 1o climeara 2rarga than o7 rars

Sourcon: PCC X 1PEEE X Audienzn:  For ahildron m

Type a message..
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Ask any questian you have from Climate reports

Ask 12GC @) with tiuaalalnon-40h-instruct Saurces

e S R LR I

Guery used for retrieval: What can ingividuals do tc
address climate change? Answer with oullet paints

Is climate change a hoox created by the government ar environmeantal arganizations?

Doc | - IPCC ARG WGIII FR - Page 1693

No, climate change (s not a hoax craated by governments or environmental organizations. Multiple by ergoging the climate pelicy process, urdertaking
indepandent lines of avidenca ndicate that Earth's climate 's changing due to human activity, litigation ard irteracting v th media.

primarily the burning of fossi! fuels such as coal, oil, and gas. This incluces rising temzeratures,

melting glaciers and ice caps, sad lavel rise, ocacn ccidification, and extreme wecthar events, Thasa ' Ul ASSET 1 ClimAata shargs 2072 MRigatien af Clrats O

Chonge. Contriowtion of the Wil to tho ARS of tho IPCC ot

flindings cre supzorted by multiple scientific assessments conductad by international bodies such as
the Intergovernmeantal Panel on Climate Change (IPCC) and the International Union for Conservation

of Nature (IJUCN).

Doc 2 - IPCC ARS WGIII FR - Page 1327
Sclutions tor iIndiv dual housaholds and businesses
involving plecges ard shared corrmunities that set
nevw cwltural menns of redozing fossil fuel

What caon individuals do to oddrass climalte change? Answer with bullet points

censureation, aspeninlly intranspoet, e setting out

nevw opproochas for s SRmote chonge mit gotion

There are saveral things individuals can do te agdress climate change, such cs: conbe achieved
* Reduce their personal caroon footprint by using renewable energy sources or switching to more
afficient oppliances. Aull Foport. n Climate Sharge 2022 Mitigaticn of Clmate ‘?
Chenga Contrinution of tha VICIE ta tha ARE of tha IPOXC -

* Uze public transportation, bike, walk, or carpool instead of driving alane.

= Fatless meat and dairy praducts, which produca larga amounts of greenhausea gases.

* Support companies and arganizations that prioritize sustainability and environmental protection.

* Fducate themsalves about climate change and advaocate for policies thol promote clean energy
ond consarvotion

Doc 3 - IPCC ARG WGBII FR - Page 1362

threacn invahirg community mamkbars in decisicn
making, increasing the ceoacity of thase
CoMMuUIr 32s to responrd to climate charge (Reig,

204),
Ask hare yaur climate-ralated quastion and prass entar AskIPCC
Ul kasser. i Climare Charan 20222 imsacmn. acapaanier arad
Vulnerwiil Ly, Contibution of the Well W tha ARS ol the PCC -~
= Fxamplos

What are the main causes of climale change? Whal are the 'impaocts of climate change?
Doc 4 - IPCC ARB WGIIITS - Page 71
Sccic-cultural oned | "estyls changss car accelerate

clirmats change mit'gaticn (mediam corfidence)
Arnong 80 identind oaoticos thet could change

Canclimate change be revarsed?  what is the difference between climate change and glokbal warming?

What can individuals do Lo address climale changa? Answer wilh bullel points

What evidance do we have of climate changa?  What is the Paris Agreement and why is it impartant :‘(:t:':::I;:f‘:':;’:";:t:‘i::(::’:"t:::m"z
tootprinta Priaritising car fres mobility by walking anc
cyeing and adoption ¢f alectric mobllity could save 2
10z ec sop " yrT Gther eotion3 wth hich mitgedon
Potentiol Includa rac ac Ng air Tavel, oo Ng satpaint
cdjustments, reduced appliance use, shifts to publc
transit, ond $nift vg censunration toviards g ant-

kased dists, {£.3], 5312 Fgure 5.3}

Which induslries have the highesl GHG emissions? s climaole change caused by nurmans?
le climate changa a haax created by the govammant or anvironmental arganizations®
What is the relationship between climate chonge and biodiversity loss?

What ie thea link between gendar equality and climate changea®




Ask IPCC

falcon-40b-instruct

There are several things individuals can do to address climate change, such as:

* Reduce their personal carbon footprint by using renewable energy sources or switching to more
efficient appliances.

* Use public transportation, bike, walk, or carpool instead of driving alone.

» Eatless meat and dairy products, which produce large amounts of greenhouse gases.

» Support companies and organizations that prioritize sustainability and environmental protection.

* Educate themselves about climate change and advocate for policies that promote clean energy
and conservation.

How would eating less meat and dairy products help to combat Climate Change? Explain it step by

step like | am a student




™

) Ase IPCC @ with tiuce/falcon-40b-irstruct

How weuld eating less mect and dairy products help to combat Climate Change? Explain it step by

step like | am a student

R

Eating less meat and dairy products con significantly reduce our carbon footprint and slow down
climate change. Here are some steps explaining how.

1. Lord Use: Animal farming takes up a lot of space and lacds to deforestation. According to the United
Nations Food and Agriculture Organization (UN FAC), animal agriculture accounts for around 14.6
percent of glabal greenhouse gas emissions. Reducing meat consumption will decrease the amount
of land required for grezing animails, leading to fewer trees being cut down.

2. Water Usage: Meat production uses a ot of frash water. It takas approximately 15,000 liters of water
to produce one kilogram of baet. In contrast, producing one kilogram of wheat requiras only 1,300
litars of water. Therefore, reducing meat ceansumption can save freshwater resources.

3. Mathane Emissions: Cowe emit methane, a potent greenhcuse gas. A single cecw produces between
100 and 500 liters of methane each day. Methane stays in the atmasphere for much longar than
CO2, so its impact on warming is greater over time. However, when we eat less meat, we consume
fewer cows, rasulting in fewer mathane emissions.

4, Transportation: Transporting meat and deiry preducts long distonces adds to their environmental
impact. For instance, transporting milk from New Zaaland o China emits almost twice as much
greennouse gases os shipping soybeans from Brazil to Chine. Eating locally sourced mect and dairy
reduces transportaticn emissions.

5. Health Benefits: Plant-based diets are healthier than meat-heavy ones. They contain more fiber,
vitamins, minerals, and anticxidants. Additionally. they are linked to decreased rates of heart
disease, diobeles, cancer, and cbesity.

In conclusion, reducing meat and dairy intake can benefit both our planat and ourselves.

Ask here your climate- related question and press enter @ Ask IPCC 0
= Examples

What are the main causes of climate change®  What are the ‘impacts of climate change?

Can climate change be reversed?  What is the difference between climate change and global warming?
What can individuals do to address climate change? Answar with bullet points

What evidence do we have cf climate change?  What is the Paris Agreement and why is it important?
Which industries have the highest GHG emission:? I3 climate change caused by humans?

I3 climate change a hoax created by the cavernment or environmental organ zations®

Sources

Query used for retriaval How wauld eating less meat and
cairy preducts help to combat Climate Change? Explain it
step hy step like | am a student

Doc | = IPCC ARG WGIII FR - Page 426

Lower demand - for exampls, for erercy anc land-
intansive cocnsumpton euch ¢ meat - reprecents a
synergistc sirategy for achieving ambitious climate
mitigation without compromising Sustainable

Neve opment Goals (hgh confidencs) (Rsrtrmm &t al
20°8: Grukler et al. 2018; van Yuuren &t cl. 2016; Kikstra
et cl. 202'b; Soergel et al. 2021a). This is especially true
tor reliance on EECCS (Hickal ot al Z0Z5; Keoysser and
Lanzen 2021). Options that reduce agricultural
cemand (e.q, dietary chenge, recuced food waste)
car have co-bznelits for cdoptation through
reductions in demond for land and water (Bertram et
cl 2013; Grubler et . 2018, PCC 20190, Scergel eta
2021z,

FulReport kix Climate Change 2022 Mitigation of Climets y
Change Contribution of the WGIE 1 the AR6 of the IPCC <

Doc 2 - IPCC ARG WGII FR - Page 799

natural lond. Weindl 2t ol (2015) assessed the
implications of several climate projections on land
use change to 2045 anc found that shifts in ivesicek
production towards mixed crop livestock systems
waou'd represent a resource- ard cost-eicient
cdaptation opticn, reducing global agricultural
cdaptation costs and cbating datorestation by obout
76 millior ha glotbally. Both studizs sugoest thal public
policy suppart ‘or transitioning livestock production
systerns to increcse their efficiency could be an
important lever far reducing adaptat on casts and
contributing to emigsions reductions. This policy
suppart could includs mod ficd regulatory and
certification frameworks that incentivise ivestock
prozucers tz adapt and mitigate (weinzl st o, 2015).

fulRagort Ik Cimate Change 2022 Impceta, Adaptation axd A)
Vuinerab ity Contribution of the WGl to tha ARE of the 1I°CC -
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What is the Paris Agreemeant and why is it
important?

The Paris Agreerment is a global agreement
between governments lo reduce gregnhouse
gas emiscions and limit the average
temperature rise to well helow 2°C above pre-
industrial levels, in order to prevent dangerous
gnthropogeanic intarfarence with the cimate
system. The agreement was adopted in Paris in
2015 and enlered into force in 2020, The Paris
Agreement is imporlant because Lis the first
camprehensive gobal agreement to reduce
emissions and limit climate change, and it
provides a framawork for countries 10 work
together tc addraess tha issue. It also sets out a
clear commitment to reduce emissions and
promole suslanable develcoment, which is
critical far addressing the global impacts of
climate change.

5 4

What can individuals do to address climate
change? Answer with bullel points

Engage climalte policy process and take

iPhone 14 Pro Max

1035764

What can individuals do to addrass climate
change? Answer with bullet points

O

1. Engace the climate policy process, such as
lawsuits and interacting with media

2. Craata solutions for individua! households
and businesses involving pledges and shared
communities

3. Involve communily members in decision
making and increase capacity

4. Pricritise car-free mebility by walking and
cycling end adoption of glectric mobility

5. Reduce air travel, neating and canling
setpoint adjustments, reduced appliance use,
shifts to public transit, and switching
censumption to plant-based diets

6. Strengthen the global response to climate
change, such as by helding the i in
glohal average tamperature to wall below 20C
zhove pre-industrial levels and pursuing efforts
to limit the temperature increase 1o 1.50C

7. Educata paop'e through kncwledge transter
sa they can act in different roles, and in each
role everyong cen centribule e limil glokzl
warming lc 1.5degC

8. Change profassional standards in
consistency with decarbonisation; for example
urban plannars and architecis can dasign
physical infrastructuras to facilitata low-carbon




Integrating ONNX runtime (ORT) in Spark NLP 5.0.0 :éf #1385/

I Re LI maziyarpanahi wants 10 mergs 33 commits inte releése/Sod-release-candidate from feetore/onnx=runtine (OJ

Q) Ceonversation 2
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< Cemmits 33 [l Checks a [%) Files changed &6

mazlyarpanahl commented 2 weeks ago - edited - Membar  vee

Overview

This pull request [PR) 2lms 10 erhance tha capablities of Spark NLP by intracuczing the Integrat on of the ONNX runtime
02T ler Java. Tris intearation will enable the users o imporl Transformers and LLM (Languaga Madel) models in ONNX
format into Spark NLP.

In the uocoming release of Spark NLP 5.0.0, users can werk with models in both TensorFlow and ONNX formats. However,
our team's default provision of pretrained models will be in ONNX formst. This choice is driven by the fact that the ONNX
models vield z/gnificantly better inferenca results, rang'ng from 3x to £x, avan without ary optim'zation ar gquartizatien
lechnigugs on CPUs,

The inlegration of ORT in Spark NLP empowers users lo ‘urlher enhance Lhe performance of their mocels. Whean exporting
models to ONNX, users can leverzge kbuilt-in features providecd by Ibraries such &@s onnx=runtime , Lransformess,

optimum , and pytorch . These features include optmization and cuantization capabilities, which come ready te use out of
the box.

Initial Annotators/Features to support ONNX Runtime

In the realm ot Vector Databases, the quest for faster and more efficiert Embeddings models nas become an imoerative
puJrsuit. Mede's like BERT, DistiBERT, and JeBERT: have revolationized natural lanquzge processine tasks by capturing
intricate semantiz relationships botween words, However, their computatioral demands ane slow inference times nose
significant challenges in Lthe game of Veclor Dalabases.

In Veclor Dalabases, the speed ol which queries are processed and embeddings are relrieved dircelly impacts the overal
partormance and respons veness of the system. As these databases store vast amounts of vecterized cata, such a3
documents, sentences, or entities, swift'y retriaving relevant embecdings becomes paramcount. It enables real-time
applications I'ke searckh engines, recommandation systems, sentiment ana'ysis, and chatfinstruet-like products s'milar to
ChalGPT Lo deliver Limely and accurale rasulls, ensuring 2 seamless user axperience.

With thalt in mind, we have slarted with the Tollowing annolalors: SartZmbeddings , DistilBertEmebeddings , and
DeBertaEmbeddonys . We will identity all the axisting models to-thasa annctaters on cur Models Hub, re-axoorting them in
ONNX formazt, and re-up/cading them with the same nams te have a 3zamless transition for our community starting Spark
NLP 5.0.0. [stuff will just get faster with cach release starting Spark NL2 500 97)

Models converted to ONNX

BERT (for Word Fmbaddinas)
DistIRERT (for Word Embeddings)
DeBERTa (for Word Embecdings)
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