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Free as in puppy
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STACK is ‘free’ …

… but it needs to be 

properly cared for



Quiz at the OU



OU Moodle site

• 180,000 active users (students/staff)

• Around 450 module (courses) each year

• 40,000 logins per day

• 170,000 forum views per day 

• 3,000 online tutorials per month (Adobe connect)

• 650,000 quiz attempts per year

• 6,700,000 questions attempted over last year



OU quiz usage over time
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Hosting STACK



STACK

STACK is a question type (plus other plugins)
for Moodle

Installed in the usual way

Also requires Maxima (computer algebra package)
installed on the server
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Well, installed on

a

server



MaximaPool

Moodle MaximaPool

https://github.com/maths/stack_util_maximapool/

/usr/bin/                     # Installed as part of RHEL.
gnuplot
maxima                    # maxima-optimised actually used, but this is present.

/usr/share/tomcat8/webapps/ or /var/lib/tomcat8/webapps/
MaximaPool.war # The compiled code. This is what we upload.
MaximaPool/               # Expanded version of the .war file. Mostly standard.

META-INF/
MANIFEST.MF

WEB-INF/
web.xml
classes/

servlet.conf # Configuration file: directory.root & admin.password.
...           # All the compiled classes.

/usr/share/tomcat8/logs/      # The Tomcat logs.

/var/lib/maximapool/          # This is the path directory.root from servlet.conf.
pool.conf # Configuration for the whole pool.
2013073001/               # Directory name is a STACK Maxima code version number.

process.conf # Configuration settings for this version.
maxima-optimised      # The pre-compiled Maxima executable.
maximalocal.mac       # Extra file loaded on start-up.
maxima/               # Copy of question/type/stack/stack/maxima.

2013122500/               # ... can be mulitple versions present simultaniously.
...



Monitoring STACK



Built-in & Nagios
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Nagios triggers 

alerts for IT Ops

if values go out 

of allowed range



Upgrading STACK



Not just Moodle plugins

Standard Moodle plugins

• Upgraded as usual

STACK-Maxima library code

• Build maxima-optimised

• Deploy to MaximaPool

To help deployment MaximaPool
can run multiple pools
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/var/lib/maximapool/          # This is the path directory.root from servlet.conf.
pool.conf # Configuration for the whole pool.

2018080600/               # Directory name is a STACK Maxima code version number.
process.conf # Configuration settings for this version.
maxima-optimised      # The pre-compiled Maxima executable.
maximalocal.mac       # Extra file loaded on start-up.
maxima/               # Copy of question/type/stack/stack/maxima.

2019042600/
process.conf # Configuration settings for this version.
maxima-optimised      # The pre-compiled Maxima executable.
maximalocal.mac       # Extra file loaded on start-up.
maxima/               # Copy of question/type/stack/stack/maxima.

...                        

Deploy new maxima code

Test with test Moodle install

Upgrade live Moodle

Un-deploy old maxima code



Testing STACK



1. Healthcheck page

2. Automated tests (PHPUnit & Behat)

3. Answer-tests and Input-tests scripts

4. Question tests

Lots of tools
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Question tests save lives

Do all questions work with the latest 
version of STACK?
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Advertising feature:
Ad-hoc database queries
A useful tool for admins



Simple SQL reports

Often a STACK upgrade issue 
affects several questions
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It’s not all bad

SELECT COUNT(1)

FROM {question_attempts} qa

JOIN {question} q ON q.id = qa.questionid

JOIN {quiz_attempts} quiza
ON quiza.uniqueid = qa.questionusageid

WHERE quiza.preview = 0

AND q.qtype = 'stack'

AND qa.timemodified BETWEEN
%%STARTTIME%% AND %%ENDTIME%%
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Supporting STACK



STACK: used by people

Powerful systems are complex

⇒ People need training

• Like Tim Lowe’s training
that you are missing now!

⇒ People need documentation

⇒ Worth sharing good practice

STACK is an essential part of teaching 
learning & assessment

⇒ Users need to know about upgrades

⇒ Upgrades must to avoid key dates
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Advertising feature:
Embedded questions
Having got STACK, make the most of it



The familiar



Embed questions

This is a

Moodle Book 

resource



How to set up



Summary



Servers

Software

Monitoring

Upgrades

Testing

Support

People

Summary

Non-STACK Plugins advertised

https://moodle.org/plugins/report_customsql

https://moodle.org/plugins/filter_embedquestion 

https://moodle.org/plugins/atto_embedquestion
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THANK YOU!

T.J.Hunt@open.ac.uk

@tim_hunt


