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Use-Case QHAna
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Use-Case QHAna

Algorithms: SDKs:

▪ Qiskit

▪ Forest

▪ Cirq

▪ Strawberry Fields

▪ QUIL

▪ Silq

▪ Q#

▪ …

Users:

▪ Digital Humanities

▪ GUI

Reusability:

▪ Workflows

▪ Standalone

▪ Research
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Use-Case QHAna

▪ Many algorithms with more to come ⇨ Extensible plugin architecture

▪ Usability for digital humanities audience ⇨ GUIs for algorithms

▪ Reusability outside QHAna⇨ (REST) APIs

▪ Different quantum SDKs & programming languages ⇨ Support all languages/SDKs
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Motivation

▪ Extensible plugin architecture

▪ Plugins with GUIs

▪ Reusable plugins

▪ Support different programming languages

5

Requirements:
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Menu

Demo

Help

Settings

GUI and Reusability
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Motivation

▪ Extensible plugin architecture

▪ Plugins with GUIs

▪ Reusable plugins & plugin GUIs

▪ Support different programming languages
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Requirements:



How?
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Background – Plugins

▪ Can extend applications with new functionality

▪ Developed independently
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Background – Plugins

▪ Can extend applications with new functionality

▪ Developed independently

▪ Automated integration by an end-user

▪ Powerful extension mechanism

▪ Developed for specific Application
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Background – Microservices

▪ Independent application

▪ Exposes an API

▪ Integrated by a developer

▪ Accessed through the network
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Plugins vs. Microservices

Plugins

▪ Powerful extension mechanism

▪ Automated integration

▪ Developed for specific Application

▪ Runs inside application

Microservices

▪ Service API

▪ Manual integration

▪ Reusable

▪ Independent
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Support any programming language ✓
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Background – Micro Frontends

▪ A way to break up GUIs

▪ Based on HTML

▪ Independent development & 
deployment

▪ Server-side integration

▪ Client-side integration

▪ iframe

▪ JavaScript

▪ Webcomponent
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Lets combine the building blocks
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Reusable Microservice Based Plugins

Microservice

▪ Reusable API

▪ No GUI
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Microservice with 
Micro Frontend

▪ Reusable API

▪ Micro Frontend

Reusable Microservice 
Based Plugin (RAMP)

▪ Reusable API

▪ Micro Frontend
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RAMP Architecture
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Native RAMPs

Data Filtering RAMP

Service API
Metadata

API

Micro Frontend

A
p

p
lic

at
io

n
-

sp
ec

if
ic

 B
ac

ke
n

d
(o

p
ti

o
n

al
)

Load
RAMP UI

CSV Displaying  
Service

RAMP Registry

API

RAMP
Database

RAMP 
Discovery

Integrated Application UI

Adapter RAMPs

CSV Displaying RAMP

Service API
Metadata

API

Micro Frontend

Discover
RAMPs

Defined by the RAMP Contract

Legend

Home RAMPs Settings

https://localhost/

Call RAMP

Ex
te

rn
al

 A
p

p
lic

at
io

n
A

d
d

it
io

n
al

 A
p

p
lic

at
io

n
s

CSV Data Displaying
RAMP UI

…

CSV Data 
Filtering 
RAMP UI



R
e
se
a
rc
h

Menu

Demo

Help

Settings

Micro Frontend Styling
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Demo

Help

Settings

Micro Frontend Styling
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RAMP Architecture
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Native RAMPs
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Use-Case QHAna
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When to Use RAMPs

▪ Need plugins, but reusable

▪ e.g. with multiple applications

▪ Have microservices, but need plugins

▪ Plugins for web applications

▪ Multiple programming languages
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Conclusion and Future Work

▪ RAMPs = Microservice + Micro Frontend + Metadata

▪ RAMPs as microservices ⇨ reusability

▪ RAMPs as plugins ⇨ automated integration

▪ UI integration through styling interface

▪ RAMPs architecture

▪ Concrete use-case: QHAna

▪ Future Work:

▪ RAMPs interacting with other RAMPs

▪ RAMPs composed of RAMPs
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Thank you!


