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Clark County School District

Using Canvas since 2013

362 Schools (SY19-20)

320,000 Students enrollments 
Students
Teachers

Parents

Las Vegas, NV

95K



DISTINCT USERS
Students 40,321
Employees 786
Parents 639

K12 fall and spring

NVLA Fall & Spring
Students 8,369
Observers 1,282
Teachers 843

Blended Fall & Spring
Students 67,193
Teachers 4,029
Observers 714

NVLA Summer
Students 10,436
Observers 1,128
Teachers 243

Professional Development
Students 4,023
Teachers 260

Clark County School District

*last_activity_at IS NOT NULL



a disclaimer about the “costs”

RHEL7 Virtual Machine (onsite)
6 CPUs, 12 Cores
16GB RAM
120GB HD

Some solutions often charge by GB ingested
… not very Canvas Data friendly without deltas

…you have a small tech team
…you are the tech team
…you were ‘given a Linux box’
…local infrastructure is sufficient

$475/month Azure estimate

this is what we use for our canvas data pipeline

$100 AWS Survey, do these!

sometimes I use my Mac Mini too

DB Managers, Server Admins, Security, Networking

not realized by our department



Clark County School District

First few submission queries revealed a bad default

Most assignments had a Sunday 11:59:59 due date

Students staying up until midnight

Assignments due Sunday at Midnight

50K

100K

Nevada Learning Academy at CCSD

submissions 
remaining
12am
11pm



Clark County School District

Nevada Learning Academy at CCSD



Part Time StudentsFull Time Students



Clark County School District



Clark County School District

NVLA Full Time

NVLA Part Time

NVLA Summer

Professional Development

Blended MS/HS

Sunday
Monday
Tuesday

Wednesday
Thursday

Friday
Saturday

submissions by time of day

34,689 Monday 1PM

5,957 Monday 8PM

12AM 12PM8 4



Clark County School District

27,101 Sunday 9PM

NVLA All Submissions

NVLA 13-14, 14-15, 15-16

NVLA 16-17, 17-18, 18-19

Sunday
Monday
Tuesday

Wednesday
Thursday

Friday
Saturday

12AM 12PM

14,831 Thursday Noon

22,676 Sunday 9PM

5,126 Monday 12AM L

6,091 Midnight

effects of assignment due dates

Nevada Learning Academy at CCSD

8 4



31 million rows

7.4GB unpacked submission_dim.txt

13.4GB in SQL Server

contains placeholders for submissions
when students get assignment visibility

courses * assignments * students

Unsubmitted
Submitted

submission_dim



submission_dim

Unsubmitted
Submitted



Canvas Data Sting Rays
• Flat files from the beginning of time, no delta

• GB of downloads become TB of SQL

• >24 hours old when batch is published and installed

• Import time takes longer every day

• Changes to schema, tables, fields, new and deprecated

• Correcting TimeZones in SQL is annoying

• Generating a DDL from schema.json brings bad vibes

• Documentation is not complete… enumerables?



• Bulk Data Loader for multiple storage 
types and storage destinations

• Parallel Tasks each CPU Core

• Intelligent guess for CSV input

• Plugin Based
1. Input Plugin - CSV
2. Filter Plugins
3. Output Plugin - SQL

• YAML Configs
• Define input/output settings
• Define DDL

embulk.org

Managing Canvas Data with Embulk

github.com/embulk/embulk

https://www.embulk.org/
https://github.com/embulk/embulk


Input CSV

default, reads gzip

Filter Plugins

Column Filter
Add PKs
Remove deprecated fields

Row Filter
skip rows with SQL like syntax

UNIQUE and DISTINCT

JOIN files

Output SQL

Uses JDBC and Native 
Drivers

Modes
insert, insert_direct, 
truncate_insert, replace, 
merge

Overwrite TimeZones
for each timestamp 
column

Managing Canvas Data with Embulk





Embulk Hang Ten with SQL in SQL Out

JOINS are expensive 
create new tables from JOINS and views

School Year Term submissions to productionMaterialized enrollment view to production

final sort



7.7GB downloaded

47GB unpacked

>1TB in SQL, with 1 day of requests

Managing Canvas Data with Embulk

Imported for Staging

4 hours 44 minutes
*with indexes

Pro Tip

account_dim 1 file 8,600 rows
max_threads=12
output tasks 6 = input tasks 1 * 6

submission_dim 31 files 1M rows each
max_threads=12
tasks=31

Don’t unpack to single .txt
…more files more tasks

Don’t sort before import
…parallel tasks, imported out of order



Embulk Canvas Community Compatibility

SQL Input & Output Plugins

MySQL
MSSQL
Oracle
PostgreSQL
RedShift
DB2

github.com/embulk/embulk-input-jdbc
github.com/embulk/embulk-output-jdbc

Linux
OSX
Windows
github.com/embulk/embulk#linux--mac--bsd

https://github.com/embulk/embulk-input-jdbc
https://github.com/embulk/embulk-output-jdbc
https://github.com/embulk/embulk


github.com/ccsd/canvas-data-embulk-configs



github.com/Harvard-University-iCommons/canvas-data-aws

...the total cost to run this data warehouse should be under about $10/month. 
There's also a cost associated with the queries that you run against this data, 
but typical queries will only cost pennies.



…I want it all, I want it now…

Queen, 1988



Consuming Live Events

You could batch them in hourly, nightly…
or in real time, with long polling on SQS queue…

wait for new events

In real time… it’s a tsunami
hundreds to thousands of events per minute

Canvas Live Events Services
working on granular subscription to events by type, and format

limit what you need

AWS
Glue, Lambda,
S3, Redshift

Fluentd
Makers of Embulk
SQS in SQL out

LEDbelly
Maker of this presentation
SQS to SQL
Canvas Raw and IMS Caliper

1000 Community Points



LEDbelly, Live Events Daemon

Lightweight middleware for consuming Canvas Live Events from SQS to SQL

• Shoryuken provides fast multi-threaded message processing
• Sequel supports MSSQL, MySQL, PostgreSQL, and Oracle
• Canvas Raw and IMS Caliper formats, simultaneously, use both… why not

github.com/ccsd/ledbelly



LEDbelly, Live Events Daemon



alt
Is the pipeline literally running from your laptop?
Don't be silly, my laptop disconnects far too often to host a service we rely on.
It's running on my phone.

https://xkcd.com/2054/





NVLA Nudges
Checking in

Submission

12,696 sent*

Students 8,369
Enrollments 4,388

FT and PT students

704  Responses
3,932  EOW Submissions
1,752  Met Attendance



It’s Summer School
Do you know where your students are?
nvlearningacademy.net

Students

Teachers

Observers



INSTRUCTURECON 2019

Heatboards on a Beach
Stingray Shuffle Remix 

Elvis Panda

Zac Clark

obl.ccsd.net
twitter@CCSDBlendED

nvlearningacademy.net
twitter@ NVLearningAcad

#ElvisPanda

PRESENTED BY:

Robert Carroll
robert.c@nv.ccsd.net
twitter@rbtcar
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Palette LTI
Aaron Leonard

CCSD Canvas Team




