
Enterprise Platform and 
Integration Concepts

Master Project Summer Term 2015

Ask your Database: 
Natural Language Processing using In-Memory Technology

Dr. Mariana Neves                                                                      April 10th, 2015



Question Answering in Biomedicine 

2

What disease is mirtazapine predominantly used for?
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What disease is mirtazapine predominantly used for?

major depression

“The 10 most commonly prescribed antidepressant drugs (citalopram hydrobromide (selective serotonin 
reuptake inhibitor), fluoxetine hydrochloride (selective serotonin reuptake inhibitor), amitriptyline hydrochloride 
(tricyclic antidepressant), dosulepin hydrochloride (tricyclic antidepressant), paroxetine hydrochloride (selective 
serotonin reuptake inhibitor), venlafaxine hydrochloride (other), sertraline hydrochloride (selective serotonin 
reuptake inhibitor), mirtazapine (other), lofepramine (tricyclic antidepressant), and escitalopram (selective 
serotonin reuptake inhibitor)) comprised 93.6% (n=1) of all antidepressant prescriptions.” (PMID 21810886)

“mirtazapine will make it the first-choice drug in depressive patients with gastric ulcers.” (PMID 19034656)

"If antidepressants are used to treat insomnia, sedating ones should be preferred over activating agents such 
as serotonin reuptake inhibitors. In general, drugs lacking strong cholinergic activity should be preferred. 
Drugs blocking serotonin 5-HT2A or 5-HT2C receptors should be preferred over those whose sedative property 
is caused by histamine receptor blockade only. The dose should be as low as possible (e.g. as an initial dose: 
doxepin 25 mg, mirtazapine 15 mg, trazodone 50 mg, trimipramine 25 mg). Regarding the lack of substantial 
data allowing for evidence-based recommendations, we are facing a clear need for well designed, long-term, 
comparative studies to further define the role of antidepressants versus other agents in the management of 
insomnia." (PMID 19016570)
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Architecture of QA systems
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What disease is mirtazapine predominantly used for?

in-memory database 

Answer: “major depression”
Summary: “Mirtazapine is predominantly used in the treatment of major depression.”

Passages: “second-generation antidepressants (selective serotonin reuptake inhibitors, 
nefazodone, venlafaxine, and mirtazapine) in participants younger than 19 years with 

MDD, OCD, or non-OCD anxiety disorders.” (PMID 17440145)

domain knowledge question 
processing

answer
processing

document/
passage
retrieval
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NLP in SAP HANA

● Built-in features

– Support to many languages

– Document indexing

– Fuzzy search

– Sentence splitting, tokenization, part-of-speech tagging

– Named entity recognition (dictionaries and/or rules)

– Sentiments, negations(?), speculations(?)



Our QA prototype
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https://sites.google.com/site/marianalaraneves/home/publications/
supplementary-material-for-the-manuscript-in-memory-database-for-passage-retrieval-in-biomedical-question-answering
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Sentence splitting

Tokenization

Part-of-speech tagging

Chunking

Term expansion

Semantic role labeling

Query construction

question 
processing

Entity recognition

What disease is mirtazapine predominantly used for?

What    disease    is   mirtazapine   predominantly   used   for

Expected answer

Question type

What/WP disease/NN is/VBZ  mirtazapine/NN predominantly/RB ...

[What disease]
NP

 [is]
VP

 [mirtazapine]
NP

 [predominantly used]
VP

 

mirtazapine/CHEMICAL_CHEBI:6950

(Analysis powered by Stanford parser, Genia tagger, becas, BioPortal)

disease [disorder; syndrome]     mirtazapine [remeron]  ...

treat(agent:mirtazapine; theme:disease)

disease [disorder; syndrome] AND mirtazapine [remeron] ...

[DISEASE]

factoid



Sentence splitting

Tokenization

Part-of-speech tagging

Chunking

Semantic role labeling

Entity recognition

mirtazapine will make it the first-choice drug in depressive patients with 
gastric ulcers.
METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine (n = 124) 
or 20 to 40 mg/d of paroxetine (n = 122)

Passage retrieval

Passages ranking

[patients 65 years]
NP

 or [older]
ADJP

 [with]
PP

 [major depression]
NP

 

major depression/DISORDER_SNOMEDCT:370143000 
mirtazapine/CHEMICAL_CHEBI:6950
gastric/FMA:Stomach

(Analysis powered by Stanford parser, Genia tagger and becas)

treat (agent:mirtazapine; theme: depression)

METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine (n = 124) 
or 20 to 40 mg/d of paroxetine (n = 122)

(0.8) METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine 
(n = 124) or 20 to 40 mg/d of paroxetine (n = 122)
(0.5) mirtazapine will make it the first-choice drug in depressive patients with 
gastric ulcers.

document/passage
retrieval

METHODS  :   Antidepressant   therapy    with    15    to   45 mg  /  d   of    ….

Patients/NNS  65/CD  years/NNS  or/CC  older/JJR  with/IN  ...
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answer
processing

Answer extraction

SRL-Question: treat(agent:mirtazapine; theme:disease)
SRL-Passage: treat (agent:mirtazapine; theme: depression)
Expected answer: [disease]
NER: major depression/DISORDER_SNOMEDCT:370143000 
 major depression

Summarization

- Mirtazapine will make it the first-choice drug in depressive patients  
with gastric ulcers.
- METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine 
(n = 124) or 20 to 40 mg/d of paroxetine (n = 122)

 “Antidepressant therapy with mirtazapine will make it the 
first-choice drug in depressive patients”

Answer validation
- major depression
- “Antidepressant therapy with mirtazapine will make it the 
first-choice drug in depressive patients”

(Analysis powered by Google)
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Master project „Ask your Database“

● Goals

– Implement new NLP functionalities in SAP HANA database

– Adapt current NLP features in SAP HANA to the biomedical 
domain

– Participate in the development of a QA system for the 
biomedical domain

– Evaluate the application on the BioASQ dataset
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Master project „Ask your Database“

● Groups

– Natural Language Processing in IMDB (3 students)

– Question Answering for Biomedicine (6 students)
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Group 1-NLP: 

Natural Language Processing in IMDB

Tokenization

Part-of-speech tagging

Chunking

Semantic role labeling

What    disease    is   mirtazapine   predominantly   used   for

What/WP disease/NN is/VBZ  mirtazapine/NN predominantly/RB ...

[What disease]
NP

 [is]
VP

 [mirtazapine]
NP

 [predominantly used]
VP

 

treat(agent:mirtazapine; theme:disease)

What disease is mirtazapine predominantly used for?
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Group 1-NLP: 

Natural Language Processing in IMDB

● Tokenization, Part-of-speech tagging, Chunking, Semantic role 
labeling

● Supervised learning (Support Vector Machines): Predictive Analysis 
Library (R, C++)

● Corpora: GENIA, TweetNLP, CoNLL-2000, CoNLL-2005, BioProp

● Integration into HANA full text indexing
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-1: Question processing

Query construction

Expected answer

Question type

disease [disorder; syndrome] AND mirtazapine [remeron] ...

[DISEASE]

factoid

What disease is mirtazapine predominantly used for?



23

Group 2 - QA: 

Question Answering for Biomedicine

● QA-1: Question processing

● query construction, question type and target 
recognition

● Output from the NLP group
● SQL, stored procedures
● Supervised learning (Support Vector Machines): 

Predictive Analysis Library (R, C++)
● Corpus: BioASQ
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-2: Named-entity recognition

What disease is mirtazapine predominantly used for?

Entity recognition mirtazapine/CHEMICAL_CHEBI:6950

Entity recognition
major depression/DISORDER_SNOMEDCT:370143000 
mirtazapine/CHEMICAL_CHEBI:6950
gastric/FMA:Stomach

mirtazapine will make it the first-choice drug in depressive patients with 
gastric ulcers. METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine (n = 124) 
or 20 to 40 mg/d of paroxetine (n = 122)
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-2: Named-entity recognition

● integration of various resources
● HANA's built-in NER features
● Corpus/evaluation: various + BioASQ
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-3: Passage retrieval

Passage retrieval

Passages ranking

METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine (n = 124) 
or 20 to 40 mg/d of paroxetine (n = 122)

(0.8) METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine 
(n = 124) or 20 to 40 mg/d of paroxetine (n = 122)
(0.5) mirtazapine will make it the first-choice drug in depressive patients with 
gastric ulcers.
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-3: Passage retrieval

● Ranking passages/sentences
● Calculate a score
● PubMed indexed in Future SOC lab 
● Output from NLP and NER groups
● SQL, stored procedures
● Evaluation: BioASQ
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-4: Answer processing

Answer extraction

SRL-Question: treat(agent:mirtazapine; theme:disease)
SRL-Passage: treat (agent:mirtazapine; theme: depression)
Expected answer: [disease]
NER: major depression/DISORDER_SNOMEDCT:370143000 
 major depression
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-4: Answer processing

● Answers for factoid/list/yes-no questions
● Output from NER and NLP groups
● SQL, stored procedures
● Evaluation: BioASQ
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-4: Answer processing

● Answers for factoid/list/yes-no questions
● Output from NER and NLP groups
● SQL, stored procedures
● Evaluation: BioASQ
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Group 2 - QA: 

Question Answering for Biomedicine

– QA-5: Summarization

Summarization

- Mirtazapine will make it the first-choice drug in depressive patients  
with gastric ulcers.
- METHODS: Antidepressant therapy with 15 to 45 mg/d of mirtazapine 
(n = 124) or 20 to 40 mg/d of paroxetine (n = 122)

 “Antidepressant therapy with mirtazapine will make it the 
first-choice drug in depressive patients”
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Group 2 - QA: 

Question Answering for Biomedicine

● QA-5: Summarization

● Answers for summary questions
● SQL, stored procedures
● Evaluation: BioASQ
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Demo Web tool

● Input: question

● Output: 

– Answers (exact + summary)

– Relevant passages (highlighted entities)

– Feedback from users
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Master project „Ask your Database“

● Grading

– Report/paper: 40%

– Commitment: 10%

– Implementation: 50%
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Master project „Ask your Database“

● Web page: 
https://hpi.de//plattner/teaching/summerterm2015/masterpro
ject2015.html

● Room: Campus D, E.0-1.2 

● Mail with 3 top choices to „mariana.neves@hpi.de“ until 
Mon, April 13th

● Meeting every 2 weeks (Mariana/Cindy)

● Mid-term presenation (June) and final presentation (July)

https://hpi.de//plattner/teaching/summerterm2015/masterproject2015.html
https://hpi.de//plattner/teaching/summerterm2015/masterproject2015.html


36

Master project „Ask your Database“

● Contact: Villa, HPI Campus II, room V1.02

 Dr. Mariana Neves

mariana.neves@hpi.de

Cindy Fähnrich, Msc.

cindy.faehnrich@hpi.de

Dr. Matthias Uflacker

matthias.uflacker@hpi.de
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Master project „Ask your Database“

● Mail with 3 top choices to „mariana.neves@hpi.de“ until 
Mon, April 13th

– NLP: Natural Language Processing in IMDB

– QA-1: Question processing

– QA-2: Named-entity recognition

– QA-3: Passage retrieval

– QA-4: Answer processing

– QA-5: Summarization


