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● Mission: empower researchers to help them find and explore research articles

● Architecture of ORKG Ask
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Exploration User Interface

● Mission: empower researchers to help them find and explore research articles

● Architecture of ORKG Ask

Semantic search system
(Vector stores)

Large language models 
(LLMs)

Knowledge Graphs 
(KGs)

Paper Corpus

Introducing ORKG Ask 



● Definition of functional and non-functional requirements to guide system 
development and evaluation  

System requirements

FR1: Literature search

Non-functional requirementsFunctional requirements

FR2: Information extraction

FR3: Answer synthesis

FR4: Result filtering

FR5: Bibliography manager

NFR1: Usability

NFR2: Accessibility

NFR3: Maintainability

NFR4: Interoperability

NFR5: Performance
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Retrieve previously 
saved searches

Saved searches

Save searches and make 
them part of your 
research workflow 
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Export results to CSV

Export

Export results to ORKG and use it 
for creating a new comparison Export papers

NFR4: Interoperability
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Custom extraction

Extract additional knowledge by 
changing the columns of the results 
table

FR2: Information extraction
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Find details about individual papers, including a list of related papers
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Latest technologies

The ORKG Ask frontend is using the latest web development technologies 

NFR3: Maintainability
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Latest technologies

● Frontend technologies in more detail

● Choosing a solid technology stack is important for:

○ Contributors: developers that are familiar with the stack can 
contribute more easily

○ Documentation: many libraries and frameworks come with 
documentation out-of-the-box, meaning less work for you

○ Maintainability: creating a tool (or prototype) is one thing, but 
maintaining it is often overlooked, but also of importance 

○ Quality: generally, quality of third-party libraries is higher than if 
you would write it yourself (also, more feature-rich, better 
accessibility, etc.)

NFR3: Maintainability
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documentation out-of-the-box, meaning less work for you

○ Maintainability: creating a tool (or prototype) is one thing, but 
maintaining it is often overlooked, but also of importance 

○ Quality: generally, quality of third-party libraries is higher than if 
you would write it yourself (also, more feature-rich, better 
accessibility, etc.)

NFR3: Maintainability

Keep yourself educated: 
Make sure you are aware of the latest technologies and tools: don’t 
just use something because you are familiar with it, but also: don’t 

follow every trend
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● JavaScript (JS) was the standard for the web for many years

● TypeScript (TS) adds typing to JavaScript

● Benefits: 
○ Less unexpected errors in production
○ Easier to maintain 
○ Refactoring easier  
○ Improved IDE support

NFR3: Maintainability

From: To:
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● Back in the old day, native browser APIs were used directly to 
manipulate a web application (e.g. make an application interactive)

NFR3: Maintainability

From: To: To:

Native code
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● Then jQuery gains popularity, makes elements easier to select and 
code less verbose

NFR3: Maintainability

From: To: To:

Native code
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● Finally, libraries such as React become popular, making applications 
much more scalable and adopting declarative programming

NFR3: Maintainability

From: To: To:

Native code
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● Next.js is a framework for React, providing several components out of 
the box: routing, SSR, server components etc. 

● Benefits: 
○ More opinionated than React, less documentation needed
○ Easier to maintain 
○ Support by third-party libraries 

NFR3: Maintainability

From: To:
Create react app
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● Better support for responsiveness and dark mode

● Accessible components out of the box

● Components libraries are always a discussion topic, some like them, 
others don’t. My opinion:

○ To “do” components right is quite difficult, many things to 
consider, so better use existing (well maintained) libraries 

NFR3: Maintainability

From: To:
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Bento grid Glassmorphism
Source:https://uxmisfit.com/2021/02/03/glassm
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NFR1: Usability
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Accessibility NFR2: Accessibility

● “When websites and web tools are properly designed and coded, people 
with disabilities can use them.” - W3C

● “However, currently many sites and tools are developed with accessibility 
barriers that make them difficult or impossible for some people to use.” - 
W3C

● Permanent vs temporary vs situational disabilities 

● Blind, Low vision, color blind, deafness, hearing impaired, motor, cognitive 

● External tools, such a screen readers

● Accessible by design, not secondary or “save it for later”
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Responsive & Dark mode

Fully responsive Dark mode

NFR2: Accessibility
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Responsive & Dark mode NFR2: Accessibility

High zoom level



Question answering
Reference 
manager

Filtering

BibTeX powered

Saved searches Export
Custom 

extraction

Latest technologies

Responsive

Dark mode Paper details

Accessibility benefits everyone

● Use appropriate browser elements

NFR2: Accessibility

Add to collection Cite article

● ARIA labels where needed
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Accessibility benefits everyone NFR2: Accessibility

● Keyboard controlled elements: crucial for visually impaired but helpful for 
other users as well

Arrow keys up/down Use tab to navigate

● Reponsive design: high zoom and multiple devices
● Clear error messages and workflows: cognitive disabilities and general 

usability
● Sufficient color contrasts: good for visually impaired or when using a 

device in direct sunlight, or with low quality screens



Frontend Components

Backend Components

ORKG Ask

Thanks to Mohamad Yaser Jaradeh for the backend work
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SEMANTiCS 2024 EU: 20th International Conference on Semantic Systems, September 17-19, 2024 (under review)
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Embeddings

ORKG Ask backend uses:
● Nomic embedding models - 8K context - 768 dimensions

https://www.datacamp.com/tutorial/exploring-text-embedding-3-large-new-openai-embeddings
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Semantic Search

https://www.elastic.co/what-is/semantic-search

Qdrant vector database supporting filters
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RAG (Retrieval-Augmented Generation)
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Large Language Models (LLMs)

● ORKG Ask uses the following LLM
○ Mistral v0.2 (Instruct) 7B

● Hardware
○ The server is running with 1TB of memory RAM, 15TBs of SSD 

storage, 128 CPU cores, and seven GPU cards (Nvidia L4 4x24GB, 
Nvidia L40s 2x46GB, and Nvidia H100 1x82GB)
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Large Language Models (LLMs)

● Information extraction prompt
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Large Language Models (LLMs)

● Answer synthesis prompt
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Caching Responses

● LLM replies have a high latency
● “Smart” caching implemented
● Cache invalidation possible
● Caching smallest components

NFR5: Performance
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Technologies
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Evaluation

● ORKG Ask is being operated as a production service, meaning we have actual 
users to collect analytics data, and request feedback

● User feedback is crucial to further improve products and services

● I will now discuss:
○ Operational feedback
○ Question classification 
○ Analytics/usage data

Disclaimer: these are early and unverified results, partially collected and classified automatically. 
Please consider this when looking at the data. 



Operational feedback

● Collect both question feedback and system feedback from actual users

● Providing feedback must be as effortless as possible to convince users to 
provide feedback

● Outcomes should provide an indication of usability and answer usefulness 



Operational feedback - Original design



Operational feedback - Original design

Only a very low number of users filled out this form, so we 
needed to rethink the way feedback was collected



Operational feedback - Updated design

● Feedback widget shows after 10 seconds on the results page

● Additional questions only display when the first question is answered

Question specific feedback



Operational feedback - Updated design

● General system feedback is collected as a follow-up question (users are asked 
in a friendly manner to fill out more questions)



Operational feedback - Results

● Question specific feedback

● Important to track the results over time, as better performing models are 
deployed



Operational feedback - Results

● The system is indeed easy-to-use, but does 
not always meet the user’s requirements



Question classification

● Determine how the system is being used, 
to further guide development efforts

● As can be seen, a large number of 
questions is not formatted as expected, 
meaning that it is less likely the system is 
able to provide helpful answers

Disclaimer: these are early and unverified results, partially 
collected and classified automatically. Please consider this 

when looking at the data. 



Statistics and system usage

● Measured over a period of ~2 months

● Service is indeed being used on other 
devices than desktops

● Events show how often certain feature 
are used, conclusions could be:

○ Feature is not adding value
○ Feature is difficult to use
○ Feature is hidden 



Limitations

● Quality of results heavily depends on dataset 
○ Is the full-text available? 
○ Are there linked sources of the content available?
○ Is the article itself reliable?

● Articles without abstracts are excluded from the dataset 

● ORKG Ask is first and foremost a scholarly search system, and secondary a 
Q/A system 

● Semantic filtering is in an early stage



Demo

ask.orkg.org

Yes, you can try it yourself as well! 

http://ask.orkg.org


Thank you! 
Any Questions?

Allard Oelen
allard.oelen@tib.eu
linkedin.com/in/allard-oelen

Meet the team: 
https://orkg.org/about/9/Team


