Building with Legos: UC Berkeley

Jenn Stringer, Oliver Heyer, Sandeep Jayaprakash




APV

Q - Caliper

Utility

Canvas Data

CENTRAL il
o SR S Caliper

Utility

instrume

xAPI/
Caliper
Utility

xAPL/

L8 - Caliper

Utility

Etc...

xAPI/Caliper

xAPI/Caliper

xAPI|/Caliper

xAPI|/Caliper

Native xAPI support

Native xAPI| support

Other data
provider
e.g., SIS

Other data
provider

Learning
Record
Store

Local or cloud hosted

Lc

External predictive
analysis engine

, Civitas

e.g. In
BiL

Internal predictive
analysis engine

Data
processor

Enterprise
Data
Warehouse

Etc...

R R R R R R



Learning Record Store

1.

2.

Amazon Web Services-based Learning Record Store
Multi-tenant LRS that can support multiple institutions at once
Scalability and cost effective

Faster deployments - Lower Dev/Ops overhead

Lambda Architecture which emcompasses both Batch and Real time
processing capabilities
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Quick Demo
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Profile » My Data

About Your Top Activities Data Sources

The University capiures leaming activity data on how you interact with View file o bCourses.
various systeme arund campus. The University wants fo provide ful : /

transparency on which data is being captured and what your data is
being used for. The University puts control of fhis in your hands and

allovs you to apt out of some of these uses. Dowmioad file e
Access course sas 100%
Submit assignment 5241
Discuss 4,287

Leaming Activities Use Of Your Data

08:25pm Dec 8, 2015 You viewed the fie Kitties’ on bCourses.

i School of Education: Deep Learning on Leaming Analytics data (anonymized)
Y = = “You downloaded the file ‘dogs’ in the course Cute Animals’ on bCourses.

This Research project aims to ‘goal: Lorum ipsur’. Data that will be extracted is Torum
ipsum’. Your data will be used for 'lorum ipsum’. Your name won't be identified.
0821pm Dec 8, 2015 You accessed the course ‘Cute Animals” on bCourses.

08:22pm Dec 0, 2015 i i i
“You downloaded the file ‘dogs” in the course "Cute Animals” on bCourses. Ahicti: Sty Cenire mpriving e =e=sion

This Research project aims o ‘goal: Lonem ipsum’. Data that will be exiracted is Torum

08:22pm ipsurn’. Your data will be used for Torum ipsum’.
Des . 2015 You downloaded the file ‘cats’ in the course Cute Animals” on bCourses. P e

Collabosphers
08:21pm Dec 0, 2015 You accessed the course 'Sily Animals” on bCourses. En
This product aims to ‘goal: Lorum ipsurm’. Data that will be extracted is “lorum ipsum’. Your
08:20pm Dec 8, 2015 You downloaded the file ‘chickens’ in the course "Cute Animals’ on data will be used for lonm psum.
bCourses.




Monolith Architectures vs Microservices
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Micro-services driven Architectures

1.

Easy to understand code

Faster deployments & easy to scale

System resilience - Failure of a service doesn'’t affect rest of the application
Ability to use different technology stacks (Best tool for the job)

Integrate new services easily since they are independent.

Embraced by big names like Amazon, Netflix, eBay etc
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Next Steps

Enhancing Cloud Security for FERPA data in collaboration with AWS
https://d0.awsstatic.com/whitepapers/AWS_FERPA_Whitepaper.pdf

Ingest Canvas live Caliper feeds for an end-end pilot
Identify Learning Analytics use cases (Design phases)

e NSF Impact Studio for SuiteC
e Athletics Study Center Advisor Dashboards

Collaboration with campus experts on policy, infrastructure and architecture.



https://d0.awsstatic.com/whitepapers/AWS_FERPA_Whitepaper.pdf
https://d0.awsstatic.com/whitepapers/AWS_FERPA_Whitepaper.pdf

Historical Replays of Canvas data

1. Currently working on converting Canvas activity data into open
standards compliant formats xAPI / Caliper statements

2. Includes about 1 billion event transactions
3. Leveraging 2 Node JS applications
a. Canvas Data Processor (migrating to Spark/Python)

b. xAPI/Caliper utility
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1. Data input

2. ETL Canvas Data
3. Store transformed Canvas data in AWS S3

4, Validate data

Data Transformation

5. Store transformed, validated data

6. Map/reduce data

Data Reduction

Data Query/Result Data Distribution Data Ouput Data Use

Learning Analytics Cloud Architecture

Microservice Driven AWS Data pipeline workflow

7. Parallel data queries

8. Store results

9. Split data between LRS and DW
10. LRS data back to S3

11. DW data sent to apps/viz

12. Deliver apps to users



