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About Franz Inc.

• Privately held, Self-funded, Profitable

• Headquartered:       Oakland, CA

• Flagship product:     AllegroGraph
• Compiler History:    Common Lisp and Prolog

for Artificial Intelligence and Complexity

• Industries: Healthcare, Intelligence/Defense, Pharma/Biotech
• Key Customers:       Montefiore, BAE, 2Is, BlueCross/BlueShield, Novartis, 

Credit Suisse, AstraZeneca

• Strategic Partners:   BAE, Intel, Cloudera, Montefiore Health Systems
Pool Party, 2Is, Smart Logic, TopQuadrant, Expert                   
Systems



For today – just a simple introduction

• What is in a Knowledge Graph

• Use case we are involved with
• Document and Text based Knowledge Graphs

• Event Based Knowledge Graphs.

• Demo of
• Chomsky Knowledge Graph

• Large Hospital Use Case



What is in a modern knowledge graph?

• A semantic graph database, scalable, secure, acid 

• Ontologies and taxonomies

• Reasoning and rule based processing

• Smart integration of silos of information

• Machine Learning and Advanced Analytics 

• Natural Language Processing and Text classification

And recently: more and more: 

• Speech recognition

• Chatbots.



We use our KG platform in various domains

• Do you want to live forever?
• Biography Knowledge Graphs for 

interesting (and/or public) figures

• Predict risk in the 

automotive supply chain



We have solutions in various domains

• What do my agents talk about? What 

conversation style leads to more sales?
• A knowledge graph for 

Intelligent Call Centers

• How can we make our data integration,

our ETL, queries, feature extraction and 

holistic overview a 100 times easier?
• An events based knowledge graph.



Two main types of KG

• Document and NLP based knowledge graphs
• Chomsky Knowledge Graph

• Entity/Event based knowledge graphs. 
• Montefiore



The Chomsky Knowledge Graph

Overall

• Preserve Chomsky’s legacy

Practical

• Make it easy for journalists, students, researchers, strategists and 

politicians to find ‘his thoughts’

Our platform solution:

• Knows everything about what Chomsky ever said or wrote, what others 

wrote about him, how concepts he talked about connect ‘internally’ and 

‘externally’ (that is: to other knowledge sources, including linked open 

data, news paper articles)



Using a collaborative tool to create a Chomsky Taxonomy





A glance at the knowledge graph



An events based approach

to integrate 

enterprise data



An event based knowledge graph in healthcare





Respiratory failure is very dangerous. More than 
40 % mortality even if it occurs in hospital



Needs instant intubation if at risk; but when?



First production use case: a predictive model for 
respiratory failure on top our Knowledge Graph

• A random forest model detects respiratory 

failure up to 48 hours before the event. 

Faster than doctors and nurses

• The model uses 46 complex variables,

a doctor in general looks at 3 to 4 variables.  
• A mix of lab results, (real time) measurements, diagnostics, other
• Complex: give me largest difference between the value for SerumCalciumLevel and 

the midpoint 9.5 in the range of 0 to 20 for the last 24 hours.

• Greatly reduce unnecessary intubation with same clinical outcome

• Saves many millions per year



zCase Study
1

This is why it is hard for a clinician: every variable has its
Distribution and relationship to ‘risk’





Knowledge Graph Roadmap in Montefiore

• Developed using grant funding (NHLBI, PCORI, and ICTR) and Intel/Franz collaboration
• Fully integrated with Epic, and hosted by MIT Data Center.
• Go-Live January 2017 with Respiratory Failure and Mortality Prediction à Prevention
• C: Sepsis, HF, Spinal Cord Compression (etc) all with associated ROI
• Wide and multi-disciplinary spectrum of applications confirms a platform approach 
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Events directly connect to Entity

The KG provides radical simplification of the EDW schema: 

we turn everything into an EVENT
• Healthcare: everything that can happen to a patient is a time based (sub) event: 

Check In, Check Out, Test, Diagnosis, Procedure, Medication administration, 

Medication order, Sensor reading for vital signs, Invoice, Bill payment, Non-bill 

payment, all insurance interactions.

• Telecom: everything that happens with a telco user is a time based (sub) event: 

telephone call, sms, whatsapp, web site visit, location record, crm call, bill pay, 

non-bill pay …

• Even your demographic features are events (names, address, etc)

• From thousands of tables to one event table (well, graph)



Structured patient data combined with complex 
integrated terminology



Queries are dramatically simplified 

How many patients had ‘gallbladder calculus’ in 2010 and later

SPARQL SQL
Select (count(distinct ?pt) as ?count) where {

?pt cdm:encounter ?enc .
?enc timew3c:begins/upper:value ?date ;
cdm:diagnosis/upper:correspondsTo/skos:exactMatch ?cui.

filter (?date > '2010-01-01T00:00:00'^^xsd:dateTime) 
?cui mth:chd* mth:C0497327.}

(Part 1 of 3)
Select dx.dxCode, dx.dxCount, cl.dxClassName, cl.ClassCount
From (select distinct c.person_source_value as person, 
c.condition_source_concept_id as dxCode, f.concept_name as 
dxName,
a.concept_id_2 as dxClass, e.concept_name as dxClassName from 
omopv5.concept_relationship a
join cdrn.condition_occurrence c on 
a.concept_id_1=c.condition_source_concept_id join 
omopv5.concept_ancestor d
on d.descendant_concept_id=a.concept_id_2 join omopv5.concept e 
on e.concept_id=d.ancestor_concept_id
join omopv5.concept f on f.concept_id=d.descendant_concept_id
where a.relationship_id='Maps to' and
d.min_levels_of_separation=2 and e.standard_concept='S') dx JOIN 
(select distinct c.person_source_value as person,
c.condition_source_concept_id as dxCode, f.concept_name as 
dxName, a.concept_id_2 as dxClass, e.concept_name as
dxClassName from omopv5.concept_relationship a join 
cdrn.condition_occurrence c on
a.concept_id_1=c.condition_source_concept_id join 
omopv5.concept_ancestor d on 
d.descendant_concept_id=a.concept_id_2
join omopv5.concept e on e.concept_id=d.ancestor_concept_id join 
omopv5.concept f on f.concept_id=d.descendant_concept_id
where a.relationship_id='Maps to' and d.min_levels_of_separation=2 
and e.standard_concept='S') cl on dx.dxClass=cl.dxClass
order by cl.dxClass desc



And accessible as a key/value store for a 360 view of a patient

• It takes a one liner to get all data and knowledge for one patient in < 1 s



Simple example of putting output of analytics back in the 
Knowledge Graph

• Find interesting co-occurences (oddsratios) and make them ‘graph’ discoverable

• For every disease we can show you the top 5 most related ones

• Based on your EMR we can easily find all your risk areas. Some are very 

surprising.





Take away

• Building knowledge graph is great fun

• Semantic technology ensures that your Knowledge Graph 

can play with other knowledge graphs.



The END
questions?


