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Twitter Data
574265225718951936|Sat Mar 07 17:47:53 UTC 2015|’“We all get addicted to something that takes the pain away.” OxyContin and Percocet is my addiction'|
574251814964584448|Sat Mar 07 16:54:36 UTC 2015|'(ignore me, just testing tweet for a ctakes app) Abilify, Nexium, Humira, Crestor, Advair'|
574500003860869120|Sun Mar 08 09:20:49 UTC 2015|'Fell asleep at around 22:00 and woke up at 04:30 then realized I was supposed to take my Lantus and… https:
//t.co/R8FzBiZgpZ'|
574286693215432704|Sat Mar 07 19:13:12 UTC 2015|’ I'm a lot better than I was. I take suboxone which stop cravings and keep me from hurting n shit'|
578499006638227456|Thu Mar 19 10:11:25 UTC 2015|'@MSpals I have an active lesion. He doesn't believe Copaxone working- he wants avonex, tecfidera or Rebif. 
Side effects scare me'|
578496649154138112|Thu Mar 19 10:02:03 UTC 2015|'Naltrexone pellets for Medical treatment of heroin or oxycontin dependence http://t.co/sZdY41RQ0Q'|
578458385248444416|Thu Mar 19 07:30:00 UTC 2015|’I have been talking to many patients recently, many have developed type 2 diabetes after starting crestor. 
Sadly no one warn…'|
578149924568588289|Wed Mar 18 11:04:18 UTC 2015|'I was on remicade for two years then it stopped working. Next was simponi aria. Didn't work at all worst flare 
up... http://t.co/Er0pirEFNE’|
578018923896930304|Wed Mar 18 02:23:45 UTC 2015|'RT @stigmaactionnet: "HIV prevention finally has a game-changer, and it’s called Truvada" http://t.
co/77RJzCdrl3'|
577965996880838656|Tue Mar 17 22:53:26 UTC 2015|'It's been 4 weeks since my doctor agreed to change my insulin from levemir to lantus and I'm still waiting... D:'|
578410121174249472|Thu Mar 19 04:18:13 UTC 2015|'this abilify has me sleepy af but i need to finish this homework'|
578268620394008578|Wed Mar 18 18:55:57 UTC 2015|'Crestor and diabetes and renal failure risks. Docs: do no harm!! #statins http://t.co/v6k1vrFkp1'|
574398572994555904|Sun Mar 08 02:37:46 UTC 2015|'I've seen oxycontin take three lives. I've seen cocaine bring out the demons inside'|
578311814431305728|Wed Mar 18 21:47:35 UTC 2015|'Addicted To OxyContin (oxycodone) | Addiction Epidemic http://t.co/EgQjIxbI31'|
574457003424219136|Sun Mar 08 06:29:57 UTC 2015|'Ugh, Tamiflu is to avoid complications post flu (pneumonia) not fight the flu #catalyst'|
574479430510362624|Sun Mar 08 07:59:04 UTC 2015|'Kim's blood sugar was up again, 500. Gave Humalog & her nightly dose of Lantus. Still cranky at the Dr's 
office. #diabetes #diabeticproblems'|
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Java 1.7 or higher

Dependency on UMLS which requires a UMLS license (free)

Apache Unstructured Information Management Architecture (UIMA) 
engineering framework

Existing Standards/Technologies:

UIMA, UIMA-AS, OpenNLP, clearTK, uimaFIT

Apache cTAKES
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Type System



Apace cTAKES + Big Data
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Apache cTAKES + Big 
Data

Top 50 Grossing 
Prescription Drugs

••Abilify
••Nexium
••Humira
••Crestor
••Advair
••Diskus
••Enbrel
••….

Twitter Developer 
API

Apache cTAKES Visualize (D3)



Apache cTAKES output
id|datetm|cui|type|polarity|text
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C1522449|5|1|RT
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C1445957|5|1|cholesterol
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C0011860|2|1|Type 2 diabetes
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C0011849|2|1|diabetes
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C0022658|2|1|kidney disease
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C0022646|6|1|kidney
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C1278978|6|1|kidney
578091377935802368|Wed Mar 18 07:11:39 UTC 2015|C0012634|2|1|disease
578412261276065792|Thu Mar 19 04:26:44 UTC 2015|C1170625|1|1|suboxone
578410121174249472|Thu Mar 19 04:18:13 UTC 2015|C0013144|3|1|sleepy
578410121174249472|Thu Mar 19 04:18:13 UTC 2015|C0234450|3|1|sleepy
578418311299407872|Thu Mar 19 04:50:46 UTC 2015|C0939400|1|1|nexium
578415072248143872|Thu Mar 19 04:37:54 UTC 2015|C0524222|5|1|OxyContin
578415072248143872|Thu Mar 19 04:37:54 UTC 2015|C0722364|1|1|OxyContin
578419430134165504|Thu Mar 19 04:55:13 UTC 2015|C0939400|1|1|nexium
578420317418315776|Thu Mar 19 04:58:44 UTC 2015|C0011209|5|1|delivery
578420317418315776|Thu Mar 19 04:58:44 UTC 2015|C0040610|1|1|tramadol
578420317418315776|Thu Mar 19 04:58:44 UTC 2015|C0719198|1|1|celebrex
578420317418315776|Thu Mar 19 04:58:44 UTC 2015|C0677049|3|1|Sucks
578420317418315776|Thu Mar 19 04:58:44 UTC 2015|C0030193|3|1|pain
578420317418315776|Thu Mar 19 04:58:44 UTC 2015|C0231441|3|1|immobile



Visualization



Co-Occurrence

C0719198
(celebrex)

[Medication]

C0011209
(delivery)

[Procedure]

C0030193
(pain)

[SignSymptom]

C0231441
(immobile)
[Finding]

https://uts.nlm.nih.gov/metathesaurus.html%23C0719198;0;1;CUI;2014AB;EXACT_MATCH;*;
https://uts.nlm.nih.gov/metathesaurus.html%23C0719198;0;1;CUI;2014AB;EXACT_MATCH;*;
https://uts.nlm.nih.gov/metathesaurus.html%23C0011209;0;1;CUI;2014AB;EXACT_MATCH;*;
https://uts.nlm.nih.gov/metathesaurus.html%23C0011209;0;1;CUI;2014AB;EXACT_MATCH;*;
https://uts.nlm.nih.gov/metathesaurus.html%23C0030193;0;1;CUI;2014AB;EXACT_MATCH;*;
https://uts.nlm.nih.gov/metathesaurus.html%23C0030193;0;1;CUI;2014AB;EXACT_MATCH;*;
https://uts.nlm.nih.gov/metathesaurus.html%23C0231441;0;1;CUI;2014AB;EXACT_MATCH;*;
https://uts.nlm.nih.gov/metathesaurus.html%23C0231441;0;1;CUI;2014AB;EXACT_MATCH;*;


Demo



Theres no cluster in this talk ! 
But we still use spark.

No need for separate ETL phases.
Scala serialization patterns OOTB. 
RDD life cycle.
Will scale if/when you need it to.

Spark/BigTop



Easy ways to 
create a spark cluster
… just use ASF BigTop.

clone bigtop
gradle spark-yum
vim vagrantconfig.yaml # add spark
vagrant up

Spark/BigTop



https://github.com/jayunit100/SparkStreamingApps.
git

Spark/BigTop



Result
Spark/BigTop



Spark Streaming Twitter ETL
Spark/BigTop

As tweets come in, store() puts them into 
memory.   
Every n seconds, those blocks are 
processed as a batch.



Spark Twitter Receiver (part of spark core)

Spark/BigTop

onStart()
onStop()
are the API hooks 
to start ingesting 
external data



Testing spark streaming apps...
Mock DStreams

Spark/BigTop

A complete 
DStream 
implementation (for 
mocking twitter 
data).



Ingesting the Tweets

Spark/BigTop

runDISK() sets the 
saveAsTextFiles.

Internally: this creates a new 
DStream… which will do the work 
of writing RDDs
to disk.



Plugging in alternative processing schemes  Cassandra

Spark/BigTop

Rather than 
creating another
child RDD, 
we can define 
our own 
forEachRDD 
callback
directly



Processing in place w/ ASF cTAKES.

Spark/BigTop

Adding cTAKES 
hooks and calling
in the same 
forEach...



Running it locally with ‘sbt run’

Spark/BigTop

sbt run.
default args
will read 
credentials from 
/tmp/twitter.



1000s of tweets per day.

Spark/BigTop

Every 60 seconds
a directory with 
tweets 
(or without),
is created.



Running it in a cluster
Spark/BigTop

User spark submit , as you normally would.

Submit a non-local master.

BTW, when running locally  make sure to use local
[2]... guess why ! 



Results were very exciting, even after removing noise.

Spark/BigTop

… Most tweets are jokes about cialis/narcotics.  Remove that 
… Even still, 1000s of tweets per day.
… Lots of interesting (reasonable) NLP challenges

Some samples, collected in just 15 minutes…

Substitutions : “Anyway, then she saw I was really hurting using Aspercreme (nighttime) 
all the Tylenol, so she gave me 2 10 mg oxycontin a day until I ...”
Abuse : “celebrex recreational use http://t.co/wy3M2PQwdR”
Venting : “Serious ?: Canadians in BC on #Humira, how long did it take 2 get approval 
from fair pharmacare & your health insurance? #stillwaiting”
Scientific : "Could A Mitochondrial Enhancer [Acetyl L-carnitine] Replace Cymbalta in 
#Fibromyalgia? http://t.co/tVNYBNaqJj”



Discussion
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