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Subject Indexing @ ZBW
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Need for Automation

> 100 000 new publications each year

Human Subject Indexing at ZBW can only index ~ 35000 a year

Few opportunities to reuse third-party data

Automation can assist subject indexers with suggestions



Road to Now

« Started automated indexing projects in 2002
« Since 2014 with inhouse PhD / research engineer

« Since 2020 with the goal to transfer results into a productive service

 Team
* Dr. Anna Kasprzik — Team Lead
* Moritz Fuerneisen — Research Engineer
» Christopher Bartz — Software Developer
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Software Architecture
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Software Architecture — Overview

. . T T~
 Microservices DA-3 Frontend
DA-3 ) AP

* Loose coupling

Suggestion Learning ul

 REST APIs Proxy Controller
A Y
e HTTP Suggestion Message e
Service QUEUE depends
Key-Value on
Store
.j B %\;iirbtxs]iyil-igforlnationszcntrum
eibniz Information Centre
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Software Architecture — Components |

« Store Manager: Encapsulates

access to K/V Store _
Metamat @J DA BKEﬂntend }

"\

« DAS3-Frontend: Fetches suggestions

from store by request of DA-3
Suggesnon Learnlng Store ul
Proxy Controller Manager
« Learning Controller: Creates objects ¥
Message —_—
from external sources and stores S‘ggegrjfg'e"“ Queue e
. Key-Value on
them in Store Store
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Software Architecture — Components Il

« Suggestion Service: Generates

suggestions for publications o ) {
gg P @ @J - DA-BE\lr:ﬂntend}

« Suggestion Proxy: Manages access 0 l_T

to Suggestion Service and applies . _ )

_ ) Suggestion Learning Store ul

filter & quality rules Proxy ‘_{ Controller Manager }_

Y Y
. .. - Message —_—
 Ul: Displays statistics Suggestion Queue o
Service Key-Value o
Store
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Interaction with Metamat

Message Learning
Queue Controller

v
Suggestion
Proxy
: Key-Value

Store

Suggestion
Service
——» Request
Response
Write
Process Write back
new E into Read
records Metamat
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Econbiz

sook |  Signature experience : art and science of customer engagement for e

fashion and luxury companies
edited by Stefania Saviolo

Year of publication: August 2018 ; First edition
Other Persons: Saviolo, Stefania (ed.)
Fublisher: Tmano - BUP

Luxusqgiiter | Luxury goods | Mode | Fashion | Markenfihrung | Brand management |
Beziehungsmarketing | Relationship marketing | Konsumentenverhalten |
Consumer behaviour

Description of contents:  Table of Conients jgqovrue]
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Suggestions in DA-3

Kurztitel #

Mummer: 1032536500 W 1F:

Titel: . signature experience - art and
science of customer engagement for
fashion and luxury companies / edifed by

/ﬁﬁw‘a Saviolo
TW

/ Beziehungsmarketing zbwase @ [

Konsumentenverhalten zbwase @ [ 4

Luxusgiiter zbwase @) 4=
\\ Markenfihrung zbwase @ [

Zbwase 7
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=  Request
| " Response

Read

| DA-3 Frontend
' API

Store
Manager

Key-Value

Store



Retrieval of Assessments

Tools } Bewertung Einstellungen #

Bewertung abschicken G/6

Gesamtbewertung X

Quelle zbwase BRI EIx Learning Store
STW Controller Manager
Beziehungsmarketing zbwase lo] [-]]x

Konsumentenverhalten zbwase lo] [-]Ix |“_

Luxusgiter zbwase [o][-]Ix —» Request

Markenfihrung zbwase [ [+][o][=]IX . Key-Value
Mode zbwase [a][=]]x > Response Store

Write
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Technologies
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Requirements

« Python compatible

« GPL compatible license
« Lightweight

« Continuously maintained

« Acceptable community size




REST APIs

- Web Framework @ FastAP|
« automated validation,
serialization, documentation,
OpenAPI spec generation
« Swagger Ul

« OpenAPI Client Generator

« JSON Format

Suggestion Learning
Proxy Controller
4 4
- Message
Suggestion 9
Service Queue
e 0/

" DA-3 Frontend
AP|

,
-

ﬂ Leibniz-Informationszentrum
Wirtschaft
L 1bmz Int orma ation Centre

https://fastapi.tiangolo.com
https://openapi-generator.tech

\ 4 ‘\
Store Ul
Manager
—_—
depends
Key-Value on
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DA-3 Frontend J

+ REST API AP
« Schema-free Y )
Suggestion Learning Store Ul
_ ) Proxy Controller Manager
* Precomputed views for queries 7 :
4 v 4
Suggestion essage -— —>
* python-cloudant for access Service Queue Key-Value depends
Store
=3 Winschatt https://couchdb.apache.or
L B w Leibniz Information Centre p p g page 18
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BhRabbit

« Easy to deploy & use
« Very popular
« Supports multiple protocols

» pika client library

-

-

Suggestion
Proxy

-

A

!

-~

Suggestion
Service

~

Learning
Controller

DA-3 Frontend
API

J

'Message ‘
. Queue

Store
Manager

Key-Value

Store

o
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depends
on
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« Toolkit for automated subject

indexing

 Used to train our models

« REST API for suggestions

-

Suggestion
Proxy

~

/

!

Suggestion |

Service

Qo o 3
—

Learning
Controller

DA-3 Frontend
API

|

Message

Queue

Store
Manager

Key-Value

Store

o

—>

depends
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Svelte &

DA-3 Frontend
API
» Reactive Web Framework

* Reduced amount of code to write
Suggestion Learnlng Store
Ul
Proxy Controller Manager
« Compiles code i) i)
Suggestion Message —>
Service Queue Key-Value deents
Store
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Infrastructure
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Requirements

* (Almost) No downtime
« Administration by our own
* Inhouse IT only responsible for basic server functionality

« Easy & fast deployments
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Cluster

« Kubernetes Cluster
* 4 Worker Nodes
« 24 GB RAM
- 4CPU
« 1 Master node
« 12 GB Ram
« 2CPU
« Separation of productive and test system
« Namespaces
* Network policies
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Storage

« Ceph cluster
« 600 GB ( A )
« CephFS with 3x replication Q

* Rook
* Deployment of Ceph inside Kubernetes cluster
« Provides Storage Class

* Supports ReadWriteMany s ROOK

« Storage Allocation per PersistentVolumeClaim

ﬂ Le'ibniz-lnformationszentrum .
Cid B Klil;rsliciul‘f:formation Centre h ttp S. //Ce p h 10 age 25
h for Economics ET' p g

https://rook.github.io



Deployment

* One Kubernetes Pod per Component
« Deployment to test / production directly from CI
« Helm Charts for our Software Architecture

* Deploy/update all at once
* Rollback
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Monitoring

« Prometheus for alerts and long-term monitoring

 Grafana for visualization

« Elasticsearch — Stack for Logging

« Various cronjobs '.‘ E|aStIC
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« Version Control System

« Collaboration

« Continuous Integration / Deployment
« Container Registry

« Kubernetes Integration
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Future Plans

« Canary Deployments >
* Publication of Ul
« Automation of ML procedures

 Human in the loop
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Summary

e Microservices based architecture

e Focus on
¢ lightweight technologies
e easy administration
o fast deployment

e Container-based infrastructure
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Thank you

More information about AutoSE:
https://www.zbw.eu/en/about-us/key-activities/automated-subject-indexing

Contact: {a.kasprzik,m.fuerneisen,c.bartz,autose}@zbw.eu



