ENTITY LINKING IN
FOR FUN

@Sojoner



Motivation

Bntity linking
Reflector overview
Represent the data

A bit code

Learnings



practicing Clojure
backend @ frontend

using core.async

learning about FP

GOdel-Escher-Bach
like information
revealer

How will the
Wikipedia reflect
a g1ven text
when thrown
against it ¢

Douglas R. Hofstadter
Godel
Escher Bach



*

is the task of
determining the
identity of entities

mentioned in text
[...] Wikipedia

& SEARCH
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locations a.0
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ABSTRACT

This article presents an ERD system Tulip, a submission
to the ERD 2014: Entity Recognition and Disambiguation
Challenge. The objective of the proposed system is to spot
mentions of entities in a document and link the mentions to
corresponding Freebase articles. To achieve it, Tulip prunes
the set of entity candidates focusing on a core subset of re-
lated entities. The relationship strength is measured as a
similarity to a topic centroid generated from entity features.
Each entity is represented by an accurate and compact fea-
ture vector extracted from a category graph built based on
information from 120 language versions of Wikipedia. Given
the core set of accepted entities Tulip uses the Wikipedia-
based feature vectors to extract more related entities from
the document text. The challenge results: first prize in the

§ long document track with F1 score of 0.74 confirms the effec-

tiveness of our system. At the same, the system was faster
than all other submissions with latency under 0.29 seconds.

Categories and Subject Descriptors

Natural Language Processing|:

Arash Koushkestani
Faculty of Computer Science
Dalhousie University

ifax, Canad

aga
arash.koushkestani@dal.ca

Evangelos Milios
Faculty of Computer Science
Dalhousie University
Halifax, Canada
eem@cs.dal.ca

an external knowledge base. This task is also known under
the names of Entity Linking [19], Wikification [12] or more
generally text annotation. Text annotation and interlinking
documents with external knowledge bases is an interesting
problem with many practical applications such as semantic
search (1], faceted browsing (7], recommender systems [13],
and text categorization [5]. The motivation of the ERD
2014: Entity Recognition and Disambiguation Challenge (3]
was to advance the state of the art in the field for both short
documents (e.g., search queries) and long documents (e.g.,
web pages). This article presents a ERD system Tulip which
was a submission to the challenge and the recipient of the
first prize in the long documents track.

ERD process is usunally divided into two steps: spotting
and disambiguation. In the first step, the system spots po-
tential mentions of entities in text and links them to a list of
senses which are the candidate entities that can be referred
by the given mention. Each entity stored in system’s data
repository is represented by a list of surface forms. For ex-
ample, Halifax is a surface form for a city in UK and Halifax
Regional Municipality in Canada among others. In the sec-
ond step, the system disambiguates the candidate entities
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& TECHNOLOGIES

[org.clojure/clojure "1.6.0"]
[com.stuartsierra/component "0.2.2"]
[org.clojure/core.match "0.2.1"]
[org.clojure/clojurescript "0.0-2322"]
[org.clojure/core.async "0.1.346.0-17112a-alpha"]

[aysylu/loom "0.5.0"]

[clojure-opennlp "0.3.3"]
[clojurewerkz/elastisch "2.1.0"]

[om "0.7.3"]
[racehub/om-bootstrap "0.3.2"]
[prismatic/om-tools "0.3.6"]

[com.taoensso/sente "1.2.0" :exclusions [org.clojure/clojure]]

[compojure "1.1.9"]
[http-kit "2.1.19"]
[clj-http "1.0.1"]

[ring "1.3.1"]
[ring/ring-defaults "0.1.1"]

[com.cognitect/transit-clj "0.8.247"]
[com.cognitect/transit-cljs "0.8.188"]

[org.clojure/tools.logging "0.3.0"]
[ch.qgos.logback/logback-classic "1.1.1"]



& TECHNOLOGIES
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BEIM BELGISCHEN SPITZENSPIEL LUTTICH GEGEN ANDERLECHT HABEN FANS EIN GESCHMACKLOSES
BANNER AUSGEROLLT: ES ZEIGT DEN ABGETRENNTEN KOPF EINES GEGNERISCHEN SPIELERS. STATT SI(
ZU DISTANZIEREN, VERBREITETE DER KLUB VIA TWITTER EIN FOTO VON DER AKTION.
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& DATA EXAMPLES

" source": {
"title": "Tiefurt",
"text": "Tiefurt ist ein Ortsteil der Thiringen|
"wiki_text": "{{Infobox Ortsteil einer Gemeinde
"redirect": false,
"redirect_page'": null,
"special": false,
"stub": false,
"disambiguation": false,
“"category": [
"Stadtteil von Weimar",
"Ehemalige Gemeinde (Weimar)",
"Ort an der Ilm (Saale)",
"StraBendorf"
1,
"link": [
“"Thiringen",
"Weimar",
e
1,
"redirects": [],
"disambiguations": [],
“incoming_links": [
"Ingeborg Stein",
"Liste der Stadtteile von Weimar",
"Georg Bleyer",
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AMBIGUOUS
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{

"id": "Opposition (Politik)",

"text": [
"Oppositionssprecherin",
"Oppositionsjahre",
"Oppositionskreisen",
"Oppositionskraft",
"oppositionellen Haltung",
"Oppositionssprecher",
"Oppositionen",
"politischer Gegner",
"Oppositionszeit",
"Oppositionspolitiker",
"Oppositionsorganisation",
"Fundamentalopposition",
"systemoppositionellen",
"politische Gegner",
"oppositionell",

& DATA EXAMPLES

UNIQUE

"response": {
"numFound": 1,

"start": 0,
"docs": [
{
"id": "Opposition (Politik)",
"text": [
"Opposition (Politik)"
1,
"_version_": 1490128805088460800
}
]
}
}



& BACK

V¥ src
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communicator.clj
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search.clj

switch.clj

wikigraph.clj



main starts
COMPONEILS

http is the external
interface

communicator
sends massages

linker does entity
linking with solr

& BACK

search scarches
pages in Lo

wikigraph
computes paths

switch glues the
COre.async
channels together



& BACK

16 (defn get-system [conf]

17 "Create system by wiring +individual components so that component/start

18 will bring up the -individual components in the correct order."

19 (component/system-map

20 :communicator-channels (comm/new-communicator-channels)

21 :communicator (component/using (comm/new-communicator) {:channels :communicator-channels})
22 : linker-channels (linker/new-linker-channels)

23 :linker (component/using (linker/new-linker conf) {:channels :1linker-channels})

24 :search-channels (search/new-search-channels)

25 :search (component/using (search/new-search conf) {:channels :search-channels})
26 :graph-channels (graph/new-graph-channels)

27 :graph (component/using (graph/new-graph conf) {:channels :graph-channels})

28 :http (component/using (http/new-http-server conf) {:communicator :communicator})
29 :switchboard (component/using (sw/new-switch) {:comm-chans :communicator-channels
30 :search-chans :search-channels
31 :linker-chans :linker-channels
32 :graph-chans :graph-channels})))
33

34 (def system (get-system conf))

35

36 (defn -main [& args]

37 (log/info "Application starting")

38 (alter-var-root #'system component/start)

39 (log/info "Application started"))



& BACK

(ns back.knubr.switch
(:gen-class)

(:require

[clojure.tools.logging :tas log]
[com.stuartsierra.component :as component]
[clojure.core.async :as async :refer [chan mult tap pipe]]))

(defrecord Switch [comm-chans search-chans linker-chans graph-chans]
component/Lifecycle
(start [component] (log/info "Starting Switchboard Component")

(pipe
(pipe
(pipe
(pipe
(pipe
(pipe
(pipe
(pipe

(

NN IN NN N

(

:query comm-chans) (:query search-chans))

:entity-details comm-chans) (:entity-details search-chans))

:graph comm-chans) (:graph graph-chans))

:graph-results graph-chans) (:graph-results comm-chans))

:linker comm-chans) (:linker linker-chans))

:linker-results linker-chans) (:linker-results comm-chans))

:query-results search-chans) (:query-results comm-chans))
:entity-details-results search-chans) (:entity-details-results comm-chans)))

(stop [component] (log/info "Stop Switchboard Component")))

(defn new-switch [] (map->Switch {}))



& BACK

(def ring-defaults-config (assoc-in ring.middleware.defaults/site-defaults [:security :anti-forgery]

{:read-token (fn [req] (-> req :params :csrf-token))}))
(defn- static-html [file-name] (content-type (resource-response file-name {:root "public"}) "text/html"

(defrecord Httpserver [conf communicator server]
component/Lifecycle

(start [component] (log/info "Starting HTTP Component")
(defroutes my-routes

(GET "/* [] (static-html "index.html"))

(GET "/chsk" req ((:ajax-get-or-ws-handshake-fn communicator) req))
(POST "/chsk" req ((:ajax-post-fn communicator) req))
(route/resources "/")

(route/not-found "Page not found"))

(let [my-ring-handler (ring.middleware.defaults/wrap-defaults my-routes ring-defaults-config)

server (http-kit-server/run-server my-ring-handler {:port (:port conf)})
uri (format "http://localhost:%s/" (:local-port (meta server)))]
(log/info "Http-kit server 1is running at" uri)

(assoc component :server server)))

(stop [component] (log/info "Stopping HTTP Server")
(server :timeout 100)

(2ssoc component :server nil)))

(defn new-http-server [conf] (map->Httpserver {:conf conf}))



& BACK

(def ring-defaults-config (assoc-in ring.middleware.defaults/site-defaults [:security :anti-forgery]

{:read-token (fn [req] (-> req :params :csrf-token))}))
(defn- static-html [file-name] (content-type (resource-response file-name {:root "public"}) "text/html"

(defrecord Httpserver [conf communicator server]
component/Lifecycle

(start [component] (log/info "Starting HTTP Component")
(defroutes my-routes

(GET "/* [] (static-html "index.html"))

(GET "/chsk" req ((:ajax-get-or-ws-handshake-fn communicator) req))
(POST "/chsk" req ((:ajax-post-fn communicator) req))
(route/resources "/")

(route/not-found "Page not found"))

(let [my-ring-handler (ring.middleware.defaults/wrap-defaults my-routes ring-defaults-config)

server (http-kit-server/run-server my-ring-handler {:port (:port conf)})
uri (format "http://localhost:%s/" (:local-port (meta server)))]
(log/info "Http-kit server 1is running at" uri)

(assoc component :server server)))

(stop [component] (log/info "Stopping HTTP Server")
(server :timeout 100)

(2ssoc component :server nil)))

(defn new-http-server [conf] (map->Httpserver {:conf conf}))



& BACK

(defrecord Search [conf channels conn native-conn]
component/Lifecycle
(start [component]
(log/info "Starting Search Component")
(Let [conn (esr/connect (:es-address conf))]
(run-query-loop (:query channels) (:query-results channels) conf conn)
(run-entitydetails-loop (:entity-details channels) (:entity-details-results channels) conf conn)
(assoc component :conn conn :native-conn native-conn)))
(stop [component]
(log/info "Stopping Search Component")
(assoc component :conn nil :native-conn nil)))

(defn new-search [conf] (map->Search {:conf conf}))

(defrecord Search-Channels []
component/Lifecycle
(start [component] (log/info "Starting Search Channels Component")
(assoc component
:query (chan)
:query-results (chan)
rentity-details (chan)
:entity-details-results (chan)
))
(stop [component] (log/info "Stop Search Channels Component")
(assoc component :query nil :query-results nil)))

(defn new-search-channels [] (map->Search-Channels {}))
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& FRONT

(def app-state (atom {:query-string ""
‘aggs {:1links {:buckets []}}
:abstractions (list)
:synonyms (List)
:links (list)
:ilinks (Llist)
:text L
:linkage (list)
:paths (list)}))

(def packer
"Defines our packing (serialization) format for client<->server comms."
(sente-transit/get-flexi-packer :json))



& FRONT

(defn- event-handler [{:keys [event]}]
(match event

[:chsk/state {:first-open? true}] (print "Socket established!")

[:chsk/recv payload]

(let [[msg-type msg] payload]

(match [msg-type msg]

[:cmd/linker-result hits] (put! c/linker-result-channel hits)
[:cmd/entity-details-result hits] (put! c/entity-details-channel hits)
[:cmd/graph-result hits] (put! c/graph-result-channel hits)))

celse (print "Unmatched event: %s" event)))



(go-loop []

& FRONT

(let [linker-results (<! c¢/linker-result-channel)]
(swap! app-state assoc :linker-results linker-results)

(recur)))

(go-loop []

(let [graph-results (<! c/graph-result-channel)]
(swap! app-state update-in [:paths] conj (:path graph-results))

(recur)))

(go-loop []

(let [entity-details (<! c/entity-details-channel)
document (:_source entity-details)]

(swap! app-state
(swap! app-state
(swap! app-state
(swap! app-state
(swap! app-state
(swap! app-state
(swap! app-state
(recur)))

asSsSocC
asSSocC
asSSocC
asSS0ocC
asSSocC
asSSocC
asSSocC

:abstractions (:sig_categories document))
:synonyms (:like_title document))

:1links (:links document))

:ilinks (:ilinks document))

:persons (:persons entity-details))
:locations (:locations entity-details))
:companies (:companies entity-details))




& FRONT

UNDIRECTED WIKIPEDIA PATHS

(o e [ L [
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(defcomponent graph-result [state owner]
(render [_]
(get-panel ( (fn [path-l1ist]
(d/1i {:class "list-group-item"}
( (fn [x]
(b/button {:bs-style "primary"} x))
path-1list)))
(:paths state))
"Undirected wikipedia paths")))

(om/root graph-result core/app-state {:target (. js/document (getElementById "graph-results"))})



*  Structure clojure
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*  Same language full
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*  Async
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& FIN

https://github.com/elasticsearch/elasticsearch-river-wikipedia,
https://github.com/Openbextant/solrText Tagger

https://github.com/stuartsierra/component

https://github.com/clojure/core.async

https://github.com/swannodette/om

https://github.com/matthiasn/BirdWatch



