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[1pO 4TO 3TOT AOKNAA,

1. Pa3bepemca uto Takoe NLP, Kakue 3apaum pewaroTca v rae oHu
BCTPEYaloTCA

T NlpTask<T> (string text) {
return ,.,.;
}

@sergey_tihon



[1pO 4TO 3TOT AOKNAA,

1. Pas3bepemca yto Takoe NLP, Kakne 3agaum peLllatoTcs v rae oHu
BCTpe4vatloTcA

2. Pasbepem sTanoHHble apxuteKtypbl (reference architecture)

* MpoMbILWNEHHOrO AOKYMEHTHOIO MOMUCKA
* YaT-60TOB

@sergey_tihon



[1pO 4TO 3TOT AOKNAA,

1. Pas3bepemca yto Takoe NLP, Kakne 3agaum peLllatoTcs v rae oHu
BCTpe4vatloTcA

2. Pasbepem sTanoHHble apxutekTypbl (reference architecture)

* MpoMbILWNEHHOrO AOKYMEHTHOIO MOMUCKA
* YaT-60TOB

3. Pasbepem poctynHbie HAM UHCTPYMEHTDI

* .NET Framework
e O6nayHbiM APl (MS LUIS, IBM Watson, Google)
* MNonynapHblie NuGet naketbl (Stanford NLP, OpenNLP n apyrue)

@sergey_tihon



[1p0 4TO 3TOT AOKNAA F# I > I'

1. Pas3bepemca yto Takoe NLP, Kakne 3agaum peLllatoTcs v rae oHu
BCTpe4vatloTcA

2. Pasbepem aTtanoHHble apxutekTypbl (reference architecture)

* MpoMbILWNEHHOrO AOKYMEHTHOIO MOMUCKA
* YaT-60TOB

3. Pa3bepem oocTynHble HAM UHCTPYMEHTDI

* .NET Framework
e O6nayHbIM APl (MS LUIS, IBM Watson)
* MNonynapHblie NuGet naketbl (Stanford NLP, OpenNLP n apyrue)

4. Tpumepsbl 6yayT Ha F#

@sergey_tihon



[1pO 4TO 3TOT AOKNAA, F# I > I'

1. Pas3bepemca yto Takoe NLP, Kakne 3aaa4um peLlatoTcs v rae oHu
BCTpe4vatloTcA

2. Pasbepem aTanoHHble apxutekTypbl (reference architecture)

* MpoMbILWNEHHOrO AOKYMEHTHOIO MOUCKA
e YaT-60TOB

3. Pa3bepem AocTynHble HAM UHCTPYMEHTDI

* .NET Framework
e O6nayHbIM APl (MS LUIS, IBM Watson)

* NMonynapHble NuGet naketbl (Stanford NLP, OpenNLP v gpyrue)
4. TMpumepbl 6yayT Ha F# ‘

5. He 6byaet npumepos paboTbl C pyCCKUM A3bIKOM

@sergey_tihon 7



[1pO 4TO 3TOT AOKNAA, F# I > I

1. Pas3bepemca yto Takoe NLP, Kakne 3aaa4um peLlatoTcs v rae oHu
BCTpe4vatloTcA

2. Pasbepem aTanoHHble apxutekTypbl (reference architecture)

* MpoMbILWNEHHOrO AOKYMEHTHOIO MOUCKA
e YaT-60TOB

3. Pa3bepem AocTynHble HAM UHCTPYMEHTDI

* .NET Framework
e O6nayHbIM APl (MS LUIS, IBM Watson)
* MNonynapHblie NuGet naketbl (Stanford NLP, OpenNLP n apyrue)

4. Mpumepbl byayT Ha F#
5. He byaet npnmepos paboTbl C pyCCKMM SI3bIKOM
6. Ho KaXabin y3HaeT uto-To HoBOE!

@sergey_tihon 8



PyccKknm a3bIK

NLPub Yandex

Katanor NLPub opraHnsosaH no Bukn- * MyStem - mopdonormiecknn aHanms

NPUHLMNY N COAEPKUT cBeaeHUs 06 L‘;{‘CT?//Hta FR’CCK%M ﬂ3b'/'<e rem/
MHCTPYMEHTaX, pecypcax, MeToaax u B
anropnuTMmax, HeobxoaumbIx ANA * TomuTa-napcep - n3pneyeHnA

yCnewHOoro NnoCTPpoOeHMnA CUCTEM CTPYKTYPUPOBAHHDbIX AdHHbIX U3 TEKCTA HA
ecTeCTBEHHOM A3blKe

aBTOMaTU4eckom obpaboTKkm pycckoro https://tech.yandex.ru/tomita/
A3blKa
https://nlpub.ru/O6paboTKka TeKcTa

* Linguistic technologies (API)
e Translate API
* Dictionary API
* SpeechKit
* Predictor API

@sergey_tihon 9


https://nlpub.ru/%D0%9E%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D1%82%D0%B5%D0%BA%D1%81%D1%82%D0%B0
https://tech.yandex.ru/mystem/
https://tech.yandex.ru/tomita/
https://tech.yandex.com/translate/
https://tech.yandex.com/dictionary/
https://tech.yandex.com/speechkit/
https://tech.yandex.com/predictor/

[TpOMbILLNEHHbI
NOKYMEHTHbIN MOWUCK

Enterprise document search



[IOKYMEHTbI XpaHATCA B Pa3HbIX CUCTEMAX

@sergey_tihon
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SharePoint Dropbox

y ‘ Microsoft
Dynamics CRM
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I3BneKaem 4acTu ANA Nnepencriosib30BdHNA
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MHOeKkcupyem n oboralaem meTagaHHbIMM

Crawler
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[lobaBnaem accuUCTeHTa N01b30BaTENO

Crawler

OborauweHune
MeTagaHHbIMU

AHanus
NOK-0B

ABTOMAaTUYECKU
CreHepupoOBaHHbIE
AOKYMEHTbI

MMNopTUPOBaHHbIE JOKYMEHTbI

X =
CSr:uence Sm

g 52

SharePoint Dropbox
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Dynamics CRM
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[ToOMBILWNEHHbIV AOKYMEHTHbIM MOUCK

Crawler

OborauweHune
MeTagaHHbIMU

AHanus
NOK-0B

ABTOMAaTUYECKU
CreHepupoBaHHbIe
AOKYMEHTbI

@sergey_tihon
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OTnan4yma oT Beb-nouncka (Yandex/Google)

1. NMoucK no AOKymeHTam a He no Beb cTtpaHuuam
a) MHoro nosTopstoLLlerocs Tekcta u aybaunkatos (HeTy page / site rank)
b) Bonbwmne poKymeHTbl (Npe3eHTauumn gocturatoT 26)
c) CNOXKHOCTU C OHJTaWH NPEBbLIO

@sergey_tihon



OTnan4yma oT Beb-nouncka (Yandex/Google)

1.

[TONCK NO AOKYMEHTaM a He no Beb cTpaHuuUam

a) MHoro nosTopsaoLLeroca Tekcta 1 aAybamkatos (HeTy page / site rank)
b) Bonbwmne poKymeHTbl (Npe3eHTauumn gocturatoT 26)
c) CnoXXHOCTM C OH/IaMH NPEeBbIO

“Mano” nonb3osaTenei (no cpasHeHuto ¢ Yandex/Google)
a) CnoxHo oby4yaTbcs HAa NOBeAEHWUM MOIb30BaTE/EN
b) y3KOCI'I€LI,V|aIIM3VIpOBaHHbIe 3dMpPocChbl

c) [MMpuxoantcs obyyaTca Ha KOHTEHTE U CU/IbHO 3aBUCETb OT NPOLLECCOB
KOMMaHUU U AaHHbIX B Pa3HbIX CUCTEMAX.

@sergey_tihon



A TaK Xe...

Mouck

Google

Yandex
> Bing

o0
BaiWEE

YaT-60TbI

apl al semanticnachines

@sergey_tihon

lNepcoHanbHble

dCCUCTEHTDbI O

alexa

o
Hi. I'm Cortana.

19
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3ana4m B NLP



3aaa4m 8 NLP ). @ QX RQxke

Sentence Segmentation — pa3buTtb TEKCT Ha NpeaIoKeHUn
Tokenization — pa36buTb NpeanoxeHne Ha ToOKeHbl (cnoBa + CUMBObI)

Part-Of-Speech Tagging — onpeaenntb 4actb peymn (cnosa B
npeanoXeHumn)

Stemming — HanTn 6a3oByto popmy cnosa (Hanpumep ybpaTb
BpeMEHHYI0 dopmy)

Named Entity Recognition — pacno3HaTb Kakue TOKEHbI ABAAIOTCA
n3BectHbiMmm cywHocTamm (Mma, Nata, MecTo)

Speech Synthesis — cnHTe3 peun (Tekct —> peyb)

@sergey_tihon



3aaa4m 8 NLP ) 0.0 QX@X¢

* Syntactic Parsing — nocTponTb CUMHTAKCUYECKOE AEePEBO

* Sentiment Analysis — onpegenntb amoumto B Tekce (Ha CKO/IbKO
t03ep A0BOJIEH NN HEeJO0BONEH)

* Relationship Extraction — HanTh oTHOLWEHMA MmeXXay ChoOBamMun B
npeanoxXeHnn (06beKT — cybbekT)

* Text Similarity — nocunTaTbh Ha CKO/ZIbKO NOXOXW ABa TEKCTA

* Information Extraction — n3sneyenmne CTpyKTypmMpoBaHHOM
MHPOPMALNN N3 TEKCTA

 Speech Recognition — pacno3HaBaHue peyn (pedb —> TEKCT)

@sergey_tihon



3ana4ym B NLP ). 0.0.0_ 8¢

* Machine Translation — aBTomaTnyecknin MallMHHbIN NepeBoA TEKCTA
AN ayamno

* Natural Language Generation — reHepauma Tekcta (onucatb YTO
HAapPUCOBAHO HA KAapTUHKE)

 Automatic Summarization — creHepnpoBaTb TEKCT ONUCbLIBAOLLNI
yBUAEHHOe (onnucaHue K BUaeo)

 Question Answering — NOHATb 1 HANTWN OTBET Ha BONPOC

* Conversation Interfaces — cuctema B3anmogemncTaytoLLas c F03epom
yepe3 agunanor (4at-60Tbl)

@sergey_tihon



NET

Framework




CunHTes peun (Speech Synthesis)

#ir "System.Speech.dll”
open System.Speech.Synthesis

let synth = new SpeechSynthesizer()
synth.SelectVoiceByHints(VoiceGender.Female)

NO OB WON -

synth.Speak("Hello DotNext !!!")

System.Speech.dll npucytcreyet 8 .NET HaumHas ¢ Bepcum 3.0 (T.e. ¢ 2006r)

@sergey_tihon
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Pacno3HaBaHue peyn (Speech Recognition)

Peub orpaHnyeHHasn
rpammaTuKom

CBobogHana peyb

[PamMMaTMKa pacno3HaBaeMoro A3biKa — 3T0 Habop npasua Man
OrpaHMYEeHUN, KOTOPblE ONPEAEN AT, YTO MEXAHMN3M
PACNO3HaBaHUA MOXET pacno3HaTb KaK “3Haynmbiv BBOA .

@sergey_tihon 27



Pacno3HaBaHue peyn (Speech Recognition)

O NO O &~ WIN =

fir "System.Speech.dll”
open System.Speech.Recognition

let keywords = Choices()
keywords.Add([ | "DotNext"|])

let recognizer = new SpeechRecognizer()
recognizer.LoadGrammar (

Grammar(keywords.ToGrammarBuilder()))

recognizer.SpeechRecognized.AddHandler(

fun _ e -> printfn "Recognized '%s'" e.Result.Text)

@sergey_tihon

28



System.Speech vs Microsoft.Speech

System.Speech.dll Microsoft.Speech.dll

Native code API (C++) Managed code API (C#)

Yactb OS (Windows Vista+) YcTaHaBAMBAETCA OTAENbHO

He pacnpocTpaHaeTca ¢ npuaoxKeHnem MOKHO pacnpoCTPaHATb BMeCTE C MPUIOKEHUEM

PaboTaet c rpammaTukamm (Grammars)

o Hy»KHO co3aaBaTb rpammaTukm (Grammars)
Nnn co cBo6o0AHOM peybo

TpeHupyeTca nog, to3epa He Hy)XpaeTcAa B TPeHUPOBKe

https://msdn.microsoft.com/en-us/magazine/dn857362.aspx

@sergey_tihon
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Ob6na4HbIN AP

=! Microsoft

Cognitive Services Google Cloud Platform |3I\/] Watson

T
Bai®EE ’ Dialogflow Wit.ai  Froemer

@sergey_tihon 30



YaT-060Tbl

BT Microsoft
Cognitive Services



APXUTEKTYPA MHPOPMALMOHHOTO YaT-60Ta

Lo

Mobile

]

Browser

1. MNonb3oBaTenb Ha4YMHAET 0bLeHmne c boTom

@sergey_tihon 32



APXUTEKTYPA MHPOPMALMOHHOTO YaT-60Ta

Mobile
Azure Active
Directory

Browser

1. MNonb3oBaTenb Ha4YMHAET 0bLeHmne c boTom
2. AsTopusyem\ysHaem noab3oBaTens

@sergey_tihon
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APXUTEKTYPA MHPOPMALMOHHOTO YaT-60Ta

Azure App Service

D o e Azure Bot Service
Mobile ¢ @
Azure Active
Directory

Browser

1. MNonb3oBaTenb Ha4YMHAET 0bLeHmne c boTom
2. AsTopusyem\ysHaem noab3oBaTens
3. [Nonb3oBaTenb 3a43eT BONPOC

@sergey_tihon



i

APXUTEKTYPA MHPOPMALMOHHOTO YaT-60Ta

Azure App Service

D o o Azure Bot Ser\?ce
Mobile ¢ @

Azure Active
Directory

Browser

[Monb3oBaTe/ib HAYMHAET 0bLeHMe ¢ boTom
ABTOpu3yem\y3Haem nonb3oBaTtens
Monb3oBaTenb 3a4a€eT BONPOC

KOorHUTUBHbIE CEepBUCHI PAaCNO3HAOT HAMepeHbe
nonb3oBaTens

@sergey_tihon

@

Language
Understanding

35



i

APXUTEKTYPA MHPOPMALMOHHOTO YaT-60Ta

Azure App Service

D . o e Azure Bot Service
Mobile anguage
Understanding

o Azure Active

Directory

Browser

[Monb3oBaTe/ib HAYMHaeT obLeHue ¢ boTom 5. B cnyyae Heo4HO3HAYHOCTWN, HAMepeHbe YTOYHAETCA
ABTOpM3yem\y3Haem nosib3oBaTens

[lonb3oBaTesib 3a4aeT BONPOC

KOrHMTMBHbIE CEPBUCHI PACNO3HAOT HAMepeHbe

nonb3oBaTens

@sergey_tihon 36



i

APXUTEKTYPA MHPOPMALMOHHOTO YaT-60Ta

Azure App Service

D . o o Azure Bot Service
Mobile anguage
Understanding

o Azure Active
E Directory 6 o

Browser Azure
Search Structured
[Monb3oBaTe/ib HAYMHaeT obLeHue ¢ boTom 5. B cnyyae Heo4HO3HAYHOCTU HaMepeHbe YTOUYHAETCA
ABTOpu3yem\y3Haem nonb3oBaTtens 6. boT genaet 3anpoc 3a AaHHbIMMU

[lonb3oBaTesib 3a4aeT BonpocC
KOrHUTUBHbIE CEPBUCHI PACNO3HAOT HaMmepeHbe
nosib3oBartena

@sergey_tihon 37



i

APXUTEKTYPA MHPOPMALMOHHOTO YaT-60Ta

Azure App Service

D o e Azure Bot Service
Mobile Language
Understandlng
e Azure Active o
Directory

Browser Azure
, Search Structured
Azure Insights
[Monb3oBaTe/ib HAYMHaeT obLeHue ¢ boTom 5. B cnyyae Heo4HO3HAYHOCTM HaMepeHbe YTOUYHAETCA
ABTOpu3yem\y3Haem nonb3oBaTtens 6. boT genaet 3anpoc 3a AaHHbIMMU
[lonb3oBaTesib 3a4aeT BONPOC 7. Cobupaem tenemetputo 4tobbl cnegntb 3a
KOrHUTUBHbIE CEPBUCHI PACNO3HAOT HaMmepeHbe noBeaeHNEM U yayyLwaTb 60Ta
no/Jib3oBaTend https://dev.botframework.com

@sergey_tihon 38


https://dev.botframework.com/

YTO camoe BaxKHoe B yaT-boTe?

@sergey_tihon



YTO camoe BaxKHoe B YaT-boTe?

YnobcTBO MCNO/1b30BaHUA

@sergey_tihon



YTO camoe BaxKHoe B YaT-boTe?

YnobcTBO MCNO/1b30BaHUA

* boTt nonKeH XOPOLLO noHMmaTb Nonb30BaTeNA

@sergey_tihon
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YTO camoe BaxKHoe B YaT-boTe?

YnobcTBO MCNO/1b30BaHUA

* boTt nonKeH XOPOLLO noHMmaTb Nonb30BaTeNA
* BbinoNHWUTb 33434y ncnoab3ysa 60Ta A0NXKHO ObITb
EbICTPEE yem 6e3 Hero.

@sergey_tihon
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Language Understandin

My apps

Language Understanding

DotNext-demo (v 0.1) v

/N App Assets
Intents
Entities

N\ Improve app performance
Review endpoint utterances

Phrase lists

Docs Pricing Support About

Intents -

Create new intent ‘

Name

Add prebuilt domain intent

None

Music.DecreaseVolume

Music.IncreaseVolume

@sergey_tihon

Sergey Tihon

Test Inspect

Start over

DASHBOARD BUILD PUBLISH SETTINGS

Batch testing panel Compare with published

Currently Editing

version 0.1

Type a test utterance

increase volume on tv

Music.IncreaseVolume (0.86) Inspect

Utterance BUWEGEES] volume on tv

Music.IncreaseVolume (0.69) Inspect

Utterance

increase volume on tv

Top scoring intent

20
the volume on laptop is too quiet Music.IncreaseVolume (0.69) Edit
12 Music.DecreaseVolume (0.24) Inspect

Entities

No predicted entities

43



YTO Takoe HamepeHbe (intent)?
{

"entities": [
{
"endIndex": 20,

llentityll: "tV"'

e W N e

6 "score": 0.9175891,
7 "startIndex": 19,
8 "type": "DeviceType"
Message from User 9 }
"increase volume on TV" 10 1,

11 = "intents": [ -

24 1,

25 -

"topScoringIntent”: {

"intent": "Music.IncreaseVolume",
HamepeHbe "score": 0.8607561

@sergey_tihon
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YTO Takoe HamepeHbe (intent)?
{

"entities": [

{

CYLLHOCTb

"endIndex": 20,
"entity": "tv",
"score": 0.9175891,
"startIndex": 19,
"type": "DeviceType"

O 00 ~N 5 (& W N =

Message from User
"increase volume on TV"

[y
(<)

11 = "intents": [ -

24 1,

25 "query": "increase volume on TV",
26 “topScoringIntent": {

]
I~

"intent": "Music.IncreaseVolume",
HamepeHbe 28 “score": 0.8607561

29 }

30}

@sergey_tihon 45




Conversation

Conversation

Virtual Agent

Language

Language Translator

Natural Language Classifier

Speech

Speech to Text

Text to Speech

Vision
Visual Recognition

Empathy
Personality Insights

AHanor LUIS.ai

Tone Analyzer

Discovery
Discovery

Natural Language
Understanding

Discovery News

Knowledge Studio



https://www.ibm.com/watson/services/conversation/
https://www.ibm.com/us-en/marketplace/cognitive-customer-engagement
https://www.ibm.com/watson/services/language-translator/
https://www.ibm.com/watson/services/natural-language-classifier/
https://www.ibm.com/watson/services/speech-to-text/
https://www.ibm.com/watson/services/text-to-speech/
https://www.ibm.com/watson/services/visual-recognition/
https://www.ibm.com/watson/services/personality-insights/
https://www.ibm.com/watson/services/tone-analyzer/
https://www.ibm.com/watson/services/discovery/
https://www.ibm.com/watson/services/natural-language-understanding/
https://www.ibm.com/watson/services/discovery-news/
https://www.ibm.com/watson/services/knowledge-studio/

Y10 ecTb B NuGet?

o~ O W N

16
17
18
19
20
21
22
23

#I " ../packages/FSharp.Data/lib/net45/"
#r "FSharp.Data.dll”

let [<Literal>] BaselUrl =
"https://api-v2v3search-0.nuget.org/query?q=nlp&take=100prerelease=false"
type NuGetSearch = FSharp.Data.JsonProvider<BaseUrl>

# let rec search skip = async {

}

search ©
> Async.RunSynchronously
> Seq.sortByDescending (fun x—x.TotalDownloads)
> Seqg.take 10
> Seqg.iteri (fun i x —
printfn "%02d. %s (%d)" (i+1) x.Title x.TotalDownloads)

@sergey_tihon
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01.
02.
03.
04.
05.
06.
Q7.
08.
09.
10.

Stanford.NLP.CoreNLP (74887)
Syn.Bot (30506)

AboditNLP (28543)

AboditUnits (21475)
Stanford.NLP.POSTagger (18541)
Stanford.NLP.NER (18256)
Stanford.NLP.Parser (16880)
OpenNLP (15033)

Language Detection (11171)
Autofac.Extras.AboditNLP (10978)

@sergey_tihon
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LanguageDetection

.NET nopt Language Detection Library for Java

* A3bIKOBbIEe NPodUNAMN Ha ocHOBe aAaHHbIX U3 Wikipedia

* Onpe,u,enﬂeT A3blK TEKCTA NUCMNOJZ1Ib3yA HaUBHbIN

H6anecoBCKUN PUNLTP
* 99%+ TOYHOCTb A9 53 A3bIKOB

APACH

SOFTWARE FOUNDATION

O 0 N O

10
11
12

let detector = LanguageDetector()
detector.AddLanguages("ru", "en")
detector.Detect("Mb Ha KoHbepeHumu DotNext")

detector.AddAllLanguages()
detector.Detect("Tgffelhelt")
detector.Detect("Aggekage")

@sergey_tihon
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https://code.google.com/p/language-detection/

01.
02.
03.
04.
05.
06.
Q7.
08.
09.
10.

Stanford.NLP.CoreNLP (74887)
Syn.Bot (30506)

AboditNLP (28543)

AboditUnits (21475)
Stanford.NLP.POSTagger (18541)
Stanford.NLP.NER (18256)
Stanford.NLP.Parser (16880)
OpenNLP (15033)

Language Detection (11171)
Autofac.Extras.AboditNLP (10978)

@sergey_tihon
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Abodit NLP

=" Abodit NLP 310 npoekr lan Mercer’a. [poeKr
== HayMHa/ICA KaK NepcoHanbHbIN, C LeNblo COeANHUTD
CMCTEeMbl YMHOIO A0MaA C YaT-CUCTEMAMM.

BmecTo 3a4a4 0buWero noHMMaHuMA TeKCTa,

lan Mercer dOoKycMpyeTca Ha 3aa4ax pacno3HaBaHWA TOKEHOB
e M COMOCTaBAEHUA UX C peasibHbIMM 0BbEeKTaMM C
cionear of gt Mapamg and . KOTOPbIM MOYKHO B3aMMOZeiCTBOBaTb (KOMHATbI,
oo o p R D ATUMKM, CMCTEMBbI YyNpaBAeHWA U T.4.)

© Sammamish, WA http://nlp.abOdrt.COm

& blog.abodit.com
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Stanford.NLP.CoreNLP (74887)
Syn.Bot (30506)

AboditNLP (28543)

AboditUnits (21475)
Stanford.NLP.POSTagger (18541)
Stanford.NLP.NER (18256)
Stanford.NLP.Parser (16880)
OpenNLP (15033)

Language Detection (11171)
Autofac.Extras.AboditNLP (10978)

@sergey_tihon
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Syn.Bot — OSCOVA & SIML

ABTOHOMHbIV GPEMMBOPK ANA

pa3paboTkn 60TOB (C NoaaepKKOM

.NET Standard, Xamarin, Mono).

[Mo3BonAeT co3aaBaTb 60TOB
KoTopble paboTatoT opnanH.

[lopaepXmnBatoT:

- ANanoru

- pacno3HaBaHWe HamepeHbA
- pacno3HaBaHMe CyLWHOCTEN

Svynthetic Intelligence Network a brand of REVARN™ Cybernetics.

@sergey_tihon
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Stanford.NLP.CoreNLP (74887)
Syn.Bot (30506)

AboditNLP (28543)

AboditUnits (21475)
Stanford.NLP.POSTagger (18541)
Stanford.NLP.NER (18256)
Stanford.NLP.Parser (16880)
OpenNLP (15033)

Language Detection (11171)
Autofac.Extras.AboditNLP (10978)

@sergey_tihon
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Stanford NLP Group

https://nlp.stanford.edu

Stanford CoreNLP is written in Java; recent releases require Java 1.8+ Free Software

@sergey_tihon 56


https://nlp.stanford.edu/

IKMV.NET Compiler. http://www.ikvm.net

My.dl]

Java Class A .NET Class A .NET Class B .NET Class C

Java Class B

———————————— | ————————————————
A .NET implementation of the Java class libraries

A

19]1dwo) INA

Microsoft®

NET mono

@sergey_tihon 57


http://www.ikvm.net/

TepmmnHonorus

AHHOTALMA — MeTaJaHHbIE, aCCOUMMPOBAHHbIE C 0OBEKTOM (TEKCTOM,
npeanoXeHnem, C10BOM)

AHHOTATOp — 0OBEKT KOTOPbLIN A06ABAAET OAHY AN HECKOJIbKO
aHHOTALUUM K 0OBbEKTY (MOXKET MMETb 3aBUCUMOCTU Ha APYrmne
aHHOTaLUWK)

Pipeline — nochepoBaTenIbHOCTb aHHOTATOPOB

@sergey_tihon



Stanford CoreNLP Server - http://corenlp.run

DotNext 2018 Piter is a technical dotNET conference that will take place on April 22-23, 2018, in St.

Petersburg.
Stanford CoreNLP

— Text to annotate —
DotNext 2018 Piter is a technical dotNET conference that will take place on April 22-23, 2018, in St. Petersburg.

— Annotations — — Language —
parts-of-speech X || named entities % English
Part-of-Speech:

Submit

NP € NWPVEZBD w2 W 2 [N wor/Mb) VB [EN (N NP € 0 @ (INERE §EE [
1 DotNext 2018 Piter is a technical dotNET conference that will take place on April 22-23 , 2018, in St. Petersburg .

Named Entity Recognition:

\DATE] [_DATE | —
2018 [2018-04/ [cITY)

1 DotNext 2018 Piter is a technical dotNET conference that will take place on April 22-23, 2018 ,in  St.  Petersburg .

@sergey_tihon
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http://corenlp.run/

S’ronford.N LPNET home somp|es projects Foq 4

Stanford NLP.NET

The Stanford Natural Language Processing Software for NET!

Stanford. NLP.CoreNLP

An integrated suite of natural language processing tools for English and
(mainland) Chinese, including tokenization, part-of-speech tagging,
named entity recognition, parsing, and coreference.

See also: corenlp.run and online CoreNLP demo.

Stanford.NLP.Parser Stanford. NLP.NER

#7==y, Probabilistic natural language parsers: highly optimized 7=, A Conditional Random Field sequence model, together
, PCFG and dependency parsers, a lexicalized PCFG ,; with well-engineered features for Named Entity
\”‘»..-v!'f parser, and a deep learning reranker. = Recognition in English, Chinese, and German.

See also: online parser demo. See also: online NER demo

Stanford.NLP.POSTagger Stanford.NLP.Segmenter

7=, Log-linear Part-Of-Speech Tagger for English, Arabic, 7= A CRF-based word segmenter (tokenizer). Supports
,; Chinese, French, and German. The software that reads ,; Arabic and Chinese (can be used for English, French,
NS=7 text in some language and assigns parts of speech to &7 and Spanish.).

each word (and other token).

http://sergey-tihon.github.io/Stanford.NLP.NET/
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http://sergey-tihon.github.io/Stanford.NLP.NET/

[ToMepbl MK KaKoW NakeT BblIOpaTh?

StaNord Parser

Stanford CoreNLP

e What is Stanford NLP.CoreNLP?
Simple CoreNLP
CoreNLP Server
Building and using a Stanford CoreNLP pipeline

SUTime - recognizing and normalizing time expressions

Stanford Named Enti

e What is Stanford NLPNER?
o Getting started with Stanford NE

Regfgnizer (NER)
Related links:

e Sentiment analysis of tweets Related links:

o Extracting named entitiesgll C# using the Stan NLP Parser

e Sentiment Analysis in F#
e Splitting sentences in C# using Stanford NLP
o Stanford CoreNLP is available on NuGet for F#/C# devs

Stanford Logg#near Part-Of-SpeechYOS) Tagger

// Modcka3ka: Bom amom! ;)
// P.S. Ho He 6onbwe 00Hozo 3a pa3 !!!

@sergey_tihon 61
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[TpocTon APl nna CoreNLP

PYHKLMOHANBbHOCTb AHHOTauuA Knacc MeTtop

Sentence Splitting ssplit Document .sentences() / .sentence(int)
Coreference Resolution dcoref Document .coref()

Tokenization tokenize Sentence .words() / .word(int)

Part of Speech Tagging POS Sentence .posTags() / .posTag(int)
Lemmatization lemma Sentence Jemmas() / .lemma(int)
Named Entity Recognition ner Sentence .nerTags() / .nerTag(int)
Constituency Parsing parse Sentence .parse()

Dependency Parsing depparse Sentence :ig:c‘;er:\r;rc:;gr:;e/ndencyLabeI(int)
Natural Logic Polarity natlog Sentence ::::gggz:::::;e(fr(&)/

Open Information Extraction openie Sentence .openie() / .openieTriples()

@sergey_tihon
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[TpocTon APl nna CoreNLP

r

He 04eHb-TO NPOCTO-HA €amoMm: aene




3anycK CoreNLP Server noKanbHO

# Stanford CoreNLP Githubrepo  Quick links ~
Download
Stanford CoreNLP can be downloaded via the link below. This will download a large (~500 MB) zip file containing (1) the CoreNLP code
C 0 re N L P jar, (2) the CoreNLP models jar (required in your classpath for most tasks), (3) the libraries required to run CoreNLP, and
(4) documentation / source code for the project. Unzip this file, open the folder that results and you're ready to use it.
version 3.8.0 /
Overview v Download CoreNLP 3.8.0
Usage v

# 3anycK cepsepa ucrosab3ys 8ce jar gpalsibl meKywel oupeKkmopuu
# B KopHesoU OupeKkmopuu pacriaKo8aHHO20 Zip apxusa, ucrnosae3dya Java8
java -mx4g —cp "*" edu.stanford.nlp.pipeline.StanfordCoreNLPServer

—port 9000 —timeout 15000

https://stanfordnlp.github.io/CoreNLP/corenlp-server.html
@sergey_tihon 65



https://stanfordnlp.github.io/CoreNLP/corenlp-server.html

CoreNLP Server REST AP

11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28

type StanfordResp = FSharp.Data.JsonProvider<"04_CoreNlp_sample_resp.json">

let http = new HttpClient()
let call text = async {
let uri = Uri("""http://localhost:9000/?properties={"annotators": "tokenize,ssplit,
pos,lemma,ner,parse,dcoref", "outputFormat": "json"}""")
use body = new StringContent(text, Encoding.UTF8)
let! resp = http.PostAsync(uri, body) [ Async.AwaitTask
let! str = resp.Content.ReadAsStringAsync() [ Async.AwaitTask
return StanfordResp.Parse str

let resp =
call "the quick brown fox jumped over the lazy dog"
> Async.RunSynchronously

for sentence in resp.Sentences do

for token in sentence.Tokens do
printfn "%s - P0S='%s'" token.Word token.Pos

@sergey_tihon
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RaneHT ana Core NLP Server

// Kondurypupyem cepsep, onuceiBaem annotation pipeline

var props = new java.util.Properties();

props.setProperty("annotators", "tokenize, ssplit, pos, lemma, ner, parse, dcoref");
var pipeline = new|StanfordCoreNLPC1ientkprops, "http://localhost", 9000, 2);

var text = "Kosgi Santosh sent an email to Stanford University.";

// Co3pgaem nycTyw Annotation, KOTOpPas COAEpPKUT TONbKO TEKCT ANA aHHOTAUWK
Annotation document = new Annotation(text);

// nponyckaem TeKCT uyepe3 pipeline uTo6bl NONYYUTb BCE AHHOTALMUM
pipeline.annotate(document);

Do pipeline.annotate: Mocne pipeline.annotate:
E® document {Kosgi Santosh sent an email to Stanford University.) E® document [Kosgi Santosh sent an email to Stanford University.)
» *¥ Static members » %z Static members
4 @ Non-Public members 4 @ Non-Public members
4 @ keys {java.lang.Class[4]} 4 @ keys {java.lang.Class[4]}
» @ [0] {class edu.stanford.nlp.ling.CoreAnnotations$ TextAnne » @ [0] {class edu.stanford.nlp.ling.CoreAnnotations$TextAnnotation)
» b @ 1] null * » @ [1] {class edu.stanford.nlp.ling.CoreAnnotations$ TokensAnnotation})
> @ [2] null » @ [2] {class edu.stanford.nlp.ling.CoreAnnotations$SentencesAnnotation}
> @ [3] null » @ [3] {class edu.stanford.nlp.coref. CorefCareAnnotations$CorefChainAnnotat
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Stanford.NLP.CoreNLP (74887)
Syn.Bot (30506)

AboditNLP (28543)

AboditUnits (21475)
Stanford.NLP.POSTagger (18541)
Stanford.NLP.NER (18256)
Stanford.NLP.Parser (16880)
OpenNLP (15033)

Language Detection (11171)
Autofac.Extras.AboditNLP (10978)
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APACHE

SOFTWARE FOUNDATION

OpenNLP

z
Aﬁ\i gNL A Home & Download ~ ™ General ~ W Documentation ~ >_Development ~ @ ASF ~

~ENLP

Welcome to Apache OpenNLP

The Apache OpenNLP liorary is a machine learming based toolkit for the processing of natural language text.

Tweets by @ApacheOpennip o

About Getting Involved

OpenNLP supports the most common NLP tasks, such The Apache OpenNLP project is developed by volunteers
as fokenization, sentence segmentation, part-of-speech and is always looking for new contributors to work on all
tagging, named entity extraction, chunking, parsing, parts of the project. Every contribution is welcome and
language detection and coreference resolution. needed to make it better. A contribution can be anything
from a small documentation typo fix to a new
component.

. Apache OpenNLP @ApacheOpe
¥ Using @ApacheOpennlp Language Detection in
@apachenifi - @mtnfog
medium.com/@mtnfog/apache...

Find out more about it in our manual.

Learn more about how you can get involved.

https://opennlp.apache.org

@sergey_tihon

OnucaHue:

Language Detector
Sentence Detector
Tokenizer

Name Finder (NER)
Document Categorizer
Part-of-Speech Tagger
Lemmatizer

Chunker

Parser

Coreference Resolution

MaHyanbl no TpeHUpoBKe
HOBbIX moaeneu!
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Open NLP ans .NET

He3aBucrumoe nepenmcbiBaHUE
Apache OpenNLP Ha CH:

* MMoppeprxKa .net standard 2.0

e ObpaTHO coBMeCTUMaA C
MOOENAMMU OT

* [lepenuncbiBaeTcs Bpy4YHyto (6e3

aBTOMATUYECKUX TY/10B)

https://github.com/knuppe/SharpNL

OpenNLP.NET

Xopouwlo:

* [lonHOCTbIO coBNaaaeT no
dYHKLUMOHaNy c Java Bepcuei
(1.9.1)

[Thoxo:

* HeT noaaep*Kku .net core
* 3aBncut ot IKVM.NET

https://github.com/sergey-tihon/OpenNLP.NET

@sergey_tihon


https://github.com/knuppe/SharpNL
https://github.com/sergey-tihon/OpenNLP.NET

OpenNLP.NET lMapcep

let parser =
let fileName = Common.PaketFiles. “opennlp.sourceforge.net . “en-parser-chunking.bin”~
use fileInStream = new FileInputStream(fileName)
let parserModel = new ParserModel(fileInStream)
ParserFactory.create(parserModel)
let sentence = "The quick brown fox jumps over the lazy dog ."
let topParses = ParserTool.parselLine(sentence, parser, 1)

let tree = topParses.[0] // [ns nepsoro npeanoxeHus

let treeStr =
let sb = new java.lang.StringBuffer()

tree.show(sb)
sb.ToString() - Standard Output
printfn "%s" treeStr “(TOP (NP (NP (DT The) () quick) (2} brown) (NN fox) (NNS jumps)) (PP (IN over) (NP (DT the) () lazy) (NN dog))) (. J))"
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[lepeBo pa3bopa npeanoxKeHus

Part-of-Speech:

BT [ U NN (vBZ [N u [N [

The quick brown fox jumps over the lazy dog .

Constituency Parse:

= =) (]
(o] (1]

CKpUHWOT ¢ corenlp.run

ROOT

(2]

E

E

B3

™)

@B@@

=

=

@sergey_tihon

Penn Treebank Il tag set

Part-of-speech tags (Yactu peun)

DT — determiner (onpeaenatollee cnogo)
JJ —adjective (npunaratensHoe)

NN —noun (cylwecTBuTesibHO)

\/BZ - verb, 3rd person singular present
(rnaron, 3ee nnuo, ea. yncno)

IN - conjunction, subordinating or
preposition (cotos, npeanor)

Chunk tags (lpynnosbie Tern)

NP — noun phrase (choBoco4yeTtaHune)
PP — prepositional phrase (dpa3a c
npeanorom)

VP — verb phrase (rnaronbHas ¢ppasa)
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[ToHMMaHMe BONpOCOB

ROOT
| 1. MNonyyntb BONPOC
/SBAR\ 2. [locTpouTthb
WHADVP 5 CUHTaKCUYecKoe gepeso
| | 3. BblgenunTb Kno4vesble
WTB = cnoBa u ¢pasbl

4. TlocTpouTb 3anpoc B
NMOMCKOBYIO CUCTEMY

How

/\pp

the Jobject browser

http://sergey-tihon.github.io/Stanford.NLP.Fsharp/so questions.html

Making Tree Kernels practical for Natural Language Learning
http://www.aclweb.org/anthology/E06-1015

@sergey_tihon
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ObyyeHme moaenm pacno3HaBaHMA TOKEHOB
(TokenNameFinderModel, NER)

// The training data should contain at least 15000 sentences to create a model which performs well
let train (inputFile:string) =

let factory =

{ new InputStreamFactory with
member __.createInputStream () =
new FileInputStream(inputFile) :> InputStream }

let lineStream = new PlainTextBylLineStream(factory, StandardCharsets.UTF 8)

use sampleStream = new NameSampleDataStream(lineStream) '

let nameFinderFactory = new TokenNameFinderFactory()

let trainingParameters = new TrainingParameters();
//trainingParameters.put(TrainingParameters.ITERATIONS_PARAM, "5");
//trainingParameters.put(TrainingParameters.CUTOFF_PARAM, "200");

NameFinderME.train ("en", "person", sampleStream, trainingParameters, nameFinderFactory)
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CoBeTbl

1. MpoBepauTte Hannuue obaauHoro APl pewatrowiero Bally 3agavy
|_|pOLLI,e BCero ncnosib3oBdadTb

LI,eHa 3dBUCUT OT ROJINHECTBA 3alpOoCoB

Hy»XHO onpaBnATb AaHHble 3a npeae/sibl OpraHnu3aumm

Hale Bcero moaenn He HaCTpamMBakOTCA NoA Bawu AaHHble

ol

@sergey_tihon
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CoBeTbl

1. [NpoBepAanTe Hannume obnayHoro APl pelwiatolwlero Batly 3agavy
1. [lpolye Bcero ncnosib3oBaTb
2. LleHa 3aBUCUT OT KONIMYEeCTBa 3anpocoB
3. Hy)HO onpaBnAaTb AaHHbIe 33 Npeaenbl OpraHM3aumm
4. Yauwe Bcero moaesnn He HaCTpamMBatloTCA NoA Bawun AaHHble

2. NpoTtotunupyite / nposepsanTe naeun co Stanford NLP

1. KayectBeHHble moaenu
2. Pipeline 06paboTKkM AaHHbIX pacwmMpsem, 4OCTaTOYHO MHOIO NPUMEPOB
3. Jlnyen3suna GLP v3 (nnaTtHO Ans8 KOMMEPYECKOro NMCNo1b30BaHMUA)

@sergey_tihon
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CoBeTbl

1. [NpoBepAanTe Hannume obnayHoro APl pelwiatolwlero Batly 3agavy
1. [lpolye Bcero ncnosib3oBaTb
2. LleHa 3aBUCUT OT KONIMYEeCTBa 3anpocoB
3. Hy)HO onpaBnAaTb AaHHbIe 33 Npeaenbl OpraHM3aumm
4. Yauwe Bcero moaesnn He HaCTpamMBatloTCA NoA Bawun AaHHble

2. Npototunupyite / nposepsaite naeun co Stanford NLP

1. KayectBeHHble moaenu
2. Pipeline 06paboTKkM AaHHbIX pacwmMpsem, 4OCTaTOYHO MHOIO NPUMEPOB
3. Jlnyen3suna GLP v3 (nnaTtHO Ans8 KOMMEPYECKOro NMCNo1b30BaHMUA)

3. WUcnonb3yute OpenNLP B octanbHbIX cayyaax
1. JlnueH3una Apache (Bceraa 6ecnnaTtHO)
2. Ectb peanusauma nog .NET Core

@sergey_tihon
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Dan Jurafsky & Chris Manning:
Natural Language

3_} Ambiguity makes NLP hard: . -, @ =" 1-1 - Course Introduction - Stanford NLP - Professor Dan
@' “Crash blossoms” SWOO;;’z 1 PETES Jurafsky & Chris Manning
— W @ OpenCourseOnline

Violinist Linked to JAL Crash Blossoms S P E E C H A N D
B st + « 2 - 1 - Regular Expressions - Stanford NLP - LANGUAGE PROCESSING

e

2 —_ng Jurafsky & Chris Manning

2 OpenCourse0nline
p PLAY ALL

. ... ' 2-2-Regular Expressions in Practical NLP
3 . Professor Dan Jurafsky & Chris Manning

Dan Jurafsky & Chris Manning: e i
Natural Language Processing S

102 videos + 729,357 views * Last updated on Jun 30, : o 2 - 3 - Word Tokenization- Stanford NLP - P|
2014 4 Jurafsky & Chris Manning
=, V2 . OpenCourseOnline
- b |
3 e 2 - 4 - Word Normalization and Stemming -

e;i g.z’ Duy Trinh SUBSCRIBE 829 5 | ==~ __ Professor Dan Jurafsky & Chris Manning

Ldbeé

L EEEE) OpenCourseOnline DANIEL JURAFSKY & JAMES H. MARTIN

@sergey_tihon 85


https://www.youtube.com/playlist?list=PL6397E4B26D00A269

Natural Language Processing with Deep
Learning (Winter 2017)

Lecture 1 | Natural Language Processing with Deep Learning

—

Stanford University School of Engineering

Lecture 2 | Word Vector Representations: word2vec
) Stanford University School of Engineering
=

Lecture 3 | GloVe: Global Vectors for Word Representation

Stanford University School of Engineering

N

NS

p PLAY ALL

Lecture Collection | Natural
Language Processing with Deep
Learning (Winter 2017)

19 videos » 310,590 views + Last updated on Apr 3, 4
2017

= XA

Stanford University

http://web.stanford.edu/class/cs224n/
@sergey_tihon 86

Lecture 4: Word Window Classification and Neural Networks

Stanford University School of Engineering

Lecture 5: Backpropagation and Project Advice

Stanford University School of Engineering



https://www.youtube.com/playlist?list=PL3FW7Lu3i5Jsnh1rnUwq_TcylNr7EkRe6
http://web.stanford.edu/class/cs224n/

Bonpochbi?

Cnacubo!

@sergey tihon

sergey.tihon@gmail.com


https://twitter.com/sergey_tihon

