Who's the Bosse







O What is Bioinformaticse

O What are they frying to doe
O So what's the problem®e
O Some solutions
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If you can't
get a date,
make one!













O Human Genome Project (1990-2003)
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O Human Genome Project (1990-2003)

st billion bases sequenced - 4 years
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O Human Genome Project (1990-2003)

O 1" billion bases sequenced — 4 years
O 2"d billion bases sequenced - 4 months



O Raw genome files 2> 200 — 300GB
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O Raw genome files - 200 — 300GB

O Microsoft Excel <= 2GB Microsoft Excel

Excel cannot complete this task with available resources. Choose less
data or close other applications.
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Continue without Undo?



PASTRIES

O Big data
O Advanced algorithms

O Computing power / HPC

O Command-line, coding, etc.
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O Let’'s have a look...



O 300 Gb / sample
O Projects 10s or 100s of terabytes
O Reference databases

O Public datasets

O Data transfer

O It's getting bigger
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O 300 Gb / sample
O Projects 10s or 100s of terabytes
O Reference databases

O Public datasets

O Data transfer

O It's getting bigger

...Solutionse



O Students




O Students
O Poorly trained




O Students
O Poorly trained
O Often little guidance



What's the worst

that could happene



Solutions@




O Training
O Software Carpentry
O Compute Canada Webinars 3
O UBC Research Computing Summer School —— e e
O Bash / Python interactive online futorials e e

O Canadian Bioinformatics Helpdesk
- bioinformatics.computecanada.ca



bioinformatics.computecanada.ca

O Bioinformatics pipelines generate many many files



Where X is large, # of files = X



Where X is large, # of files = X




Where X is large, # of files = X

O Full house



Where X is large, # of files = X

O Full house
O Eight is enough




Where X is large, # of files = X

O Full house
O Eight is enough
O Just delete them all...



O Example — MISO software can generate
over 100,000 files per sample




O No more file creation...




O Solution?
O tar or zip files

O “Low inode” warning

0
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O Noft well suited for general [ | 1
purpose HPC systems = 1

(GATK) 2 (in-house) Table

lit =
Oualtty b Coverage
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O Complex software environments
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PROCESSING RESULTS / DATABASE

Per Run Per Patient

Extract Join, sort, Variant Annotate & Variant

S !
egl]ﬁ;fﬁr ‘ reads & - Align - dedup - calling - Coverage ‘

ig;t;g‘i\;;f; (BWA) %Pfgaig;B? (GATK) 2 (in-house) Table

Post ‘l

O Solutionse o Inhouse - Coverage
Control frequency Tabl

database s

External
Annotation
Sources




T u PS n -
) \’ N N ‘/A1 - = o B B ¥’|<j L om /~J | \‘r'\ B e
< &Y ol AV / 1(71 | | yayY e | | & N o

OOIIlV SuITéed il
. _ \ﬂ 1 | 1‘ /“ H B W N N N
& | | 4‘|

O 1/O Bound

O Isilon over Lustre
O Hadoop®@

O Local /tmp on a thin node
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PROCESSING RESULTS / DATABASE

Per Run Per Patient

Extract Join, sort, Variant Annotate & Variant

Sequencer ‘ reads & - Align ‘ dedup - ; - —
Output demultiplex (BWA) & re-align ( éi}ru%% 5 ((i:r(x)-‘}li)rjsg:) Table
(CASAVA) (Picard) !

O Memory/CPU bound
| 1
O Better code Post |

Quality In-house C
Control frequency oyerage

O Fat/fast nodes database el
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environments
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O Modules or containers
O RLIBS and virfualenv

O Platforms
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Galaxy > GenAP

O Dedicating servers to run Galaxy

O GenAP - uses Galaxy and
Compute Canada infrastructure
on the backend.

Galaxy Administration

Administration
Security

= Manage users
= Manage groups
= Manage roles

Data
= Manage quotas

= Manage data libraries

Server
= Reload a tool's configuration

= Profile memory usage

= Manage jobs

= Manage installed tool shed
repositories

Tool sheds
= Search and browse tool sheds

Form Definitions
= Manage form definitions

Sample Tracking
= Manage sequencers and external

services

= Manage reguest types

= Seguencing requests

= Find samples

Analyze Data  Workflow  Shared Data Admin  Help  User Using

Import workflow to local Galaxy W#$hed Actions ~

Genome/Exome paired analysis (SP! Install repository to local Galaxy l

Boxes are red when tools are not available in this repository




O Large general purpose systems
are not accessible

O Need local, or atf least regional
solutions

O GSC
O UBC ARC DRI




O Training
O Move to specialized systems

O Appropriate use on existing systems
O ...s0 "Who's The Bosse¢”



