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Search Options in Django
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Finding what you mean, not only what you type



About
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Software  since 2005

Python since  2006

Project Management /  Test 
Management since 2010

Stefan Baerisch
stefan@stbaer.com

Freelance Software Engineer 
since 2020



Some Background on Fulltext Search
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Fulltext Seach - Why?
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Search(SQL-) Query

Give me what I say Give me what I mean

Exact Match
Fuzzy Match ( Query / 
Document Rewriting)

Returns Set of 
Documents

Returns Relevance-Sorted 
List of Documents

Fast for exact 
matches

Fast for Term Matches

Relational Model Document Model



What is "Fulltext Search"
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“Bärisch Pthyon 2020”

Bärisch => Text: Baerisch
Pthyon => Text: Python

Date: 2020

1 2 3

Query Rewrite

Document Rewrite

Ranking & Filtering



Relevance
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How manage pages of results do you look at ?

Doc 1
Doc 2
Doc 3
Doc 4
Doc 5

Next 5 Hits

What makes a document relevant?
# Terms present in document? In all documents?
Term position(s) in document?
Document specific factors (new, frequenly seen)
Users specific factors (similar to others / recommendation / )

We want everything 
on the first page

Not manipulated (think black SEO)

We want Ranking



What is good Search?
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Product / User View
Fast Latency / throughput of queries

Current Quick indexing / updates
Correct Precision / Recall

Relevant Subjective, what do users thing
UX fits Users Can query language express what 

users want?
Implementation / Operations View

Scalable #docs / # queries

Maintainable
monitoring / deploy / 
operate / integrate

Well documented & 
Well known

documentation, books, 
experience reports

Easy things easy, hard 
things possible

minutes to change indexing, flexible 
processing and ranking



Search Engines and Databases
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Hits in Context / Preview
Facetted Search / Aggregations
Stemming / Lemmatization
Suggestions
Alerts

Search Engine
Features

Database
Features

Search Engine Strengths
Complex Relations
Complex Queries
ACID Criteria
SQL

SQLDatabase Strengths

Focus on Semi-Structured Text Focus on Structured Data



Search in Django
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A Search Scenario
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[1] J. McAuley and J. Leskovec. From amateurs to connoisseurs: 
modeling the evolution of user expertise through online reviews. 
WWW, 2013.

Movies!
Amazon Movie Review Dataset[1]
Nice dataset, contains a combination of 
structured data and text. ~8 million review 
in total

time 1042502400 ( Epoch)

I have all of the doo wop DVD's and 
this one is as good….

userName
userID

reviewscore

Example

A1RSDE90N6RSZF

9/9 (nine of nine users….)
Joe E. Xample

productID

text

B00006HAXW

Pittsburgh - Home of the OLDIES

Field

5.0

summary

helpfulness



Using PostgreSQL Fulltext Search
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Regular Search in PostgreSQL
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Fulltext Search in PostgreSQL
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Requires:     'django.contrib.postgres', 



Ranked Search
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Indexing Text
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Postgres

Django

“Regular 
Data”

FTS 
Index

Selects, Inserts, 
Updates, etc.

FTS Search 
Operations

Trigger, FTS 
Update on 
Change



Indexing Text - Database
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...



Indexing Text - Query
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Using Elesticsearch
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Elastic Search 
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Search Engine…
- based on Lucene
- REST API
- Rich in features
- Scaleable
- Commercial and Open Source  

for a pure Open Source Alternative, see 
Apache Solr



Elasticsearch with Django - Design Decisions
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Postgres Elasticsearch

Django

Postgres

Django

Search 
Index

Regular 
Data

Search 
Index

Regular 
Data

Search Index 
Update  via 

Trigger

Search Index 
Update  
via ???

Abstraction 
Library?

Trigger? (Async?) 
Application 

Code

Postgres Postgres & Elastic Search



Implementation Decisions
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We there are different ways to add Elasticsearch to our 
Django Application

Official Python Elasticsearch Client
https://github.com/elastic/elasticsearch-py

Abstraction Libraries : Haystack
https://github.com/django-haystack/django-haystack

Direct Use of the REST API Used here, for simplicities sake



Index Definition in Elasticsearch
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Indexing Documents
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Search with Elasticsearch & Django
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Handle Search Form

Send Elastic Query

Get Facets, etc from 
Elastic Results

Get Documents from 
Postgres

Prepare Data in View

Get IDs from Elastic 
Results

Render Template



Search Example
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Elasticsearch Results
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Summary
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Deciding on a Search Solution
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PostgreSQL, 
not using 

fulltext search

PostgreSQL as source 
of truth / Elastic for 

search features

PostgreSQL, 
with fulltext 

search & index

What Search do you want to offer?

Which search system will you use?

Small difference 
(query / index changes)

Significant difference
(additional system and sync code)

Only direct 
match / 
regex

Ranking / more complex search

- one system
- good understanding of 
performance
- no sync problems
-PG features sufficient
-PG expertise

- decoupled systems
- opportunity for perf 
tuning
- willingness to addres 
sync
- need / want Elastic 
features
-PG & Elastic expertise



Features
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Postgres 

Performance

Complexity

Features

Postgres &
 Elastic Search

???

Search, Indexing, 
Preprocessing and Ranking 
Support

One, system, updates via 
trigger. 

Depends on use case

Larger Selection of Ranking and 
Preprocessing Options. Various 
related features (Aggregations / 
Facets)

Need to keep two systems in 
sync

Depends on use case, can be 
scaled independently from 
Postgres 



Summary
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Search is useful

Good search, relevance is hard.

Depends on tuning, know how, technology is ‘only’ a 
necessary enabler

We have good options available:

Postgres FTS, more or less out of the box

Elastic (or Solr, …) to build an independent search system



Stefan Baerisch, stefan@stbaer.com, 2020-04-07

Thank you!
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