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GET FAMILIAR WITH COMPUTER TERMINOLOGY

ALGORITHM

DEPENDENCY

CPU

PIPELINE

WALLTIME

SCHEDULER

EXECUTABLE

RAM

NODE

VM

HPC

THREAD



GET FAMILIAR WITH COMPUTER TERMINOLOGY

128GB 512GB

Node

STANDARD HIGH-MEMORY

CPU/Core
RAM



GET FAMILIAR WITH COMPUTER TERMINOLOGY

64GB

Multi-Threaded Program:
• Process 1
• Process 2
• Process 3
• Process 4 

Single-Threaded Program:
• Process 1 > Process 2 > Process 3 > Process 4 Output

Output
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KNOW YOUR DATA AND ASSESS YOUR NEEDS

TARGET SPECIES/QUALITY OF DATA?

AVAILABLE COMPUTING RESOURCES?

AVAILABLE/TESTED TOOLS?



KNOW YOUR DATA AND ASSESS YOUR NEEDS
https://australianbiocommons.github.io/2_tools.html
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ESTIMATE YOUR COMPUTING REQUIREMENTS

TOOL DOCUMENTATION + TEST DATASETS

TOOL PUBLICATION + CITED PAPERS

ASK COLLEAGES + USE ONLINE Q&A

32 CPUs
128GB RAM
1TB Storage



ESTIMATE YOUR COMPUTING REQUIREMENTS
https://github.com/AustralianBioCommons
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EXPLORE DIFFERENT COMPUTING OPTIONS

CLOUD SHARED HPC

Customised computing resources Fixed computing resources

Unshared resource (live programming) Shared resource (scheduled jobs)

Complete control of compute environment Compute environment largely controlled by IT

Both free and paid commercial options Usually freely available based on institution/merit

https://ronin.cloud



SOFTWARE 
INSTALLATION

05



UNDERSTAND THE BASICS OF SOFTWARE INSTALLATION

PACKAGE 
MANAGERS

APT – DEBIAN

YUM – REDHAT 

CONTAINERS

Download + 
Unpack Code

Configure 
Software

Build Software

Install Software

MANUAL
INSTALL

CONDA
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CAREFULLY CURATE AND TEST YOUR SCRIPTS

SYNTAX OR MINOR SCRIPTING ERRORS

SOFTWARE INSTALLATION ERRORS

DEPENDENCY ISSUES

SUBOPTIMAL COMPUTE RESOURCES

WHEN WORKNG WITH HPC 
ENVIRONMENTS, INTERACTIVE QUEUES 

ARE YOUR FRIEND!



MONITORING & 
OPTIMISATION

07



MONITOR AND OPTIMISE YOUR PIPELINES

CLOUD VM HPC

HTOP
Simple real-time monitoring of 
machine resources

NETDATA
Extensive monitoring using 
hundreds of preconfigured charts

SCHEDULER LOGS
Summary of maximum and total 
compute resources used



MONITOR AND OPTIMISE YOUR PIPELINES
HTOP



MONITOR AND OPTIMISE YOUR PIPELINES
NETDATA



MONITOR AND OPTIMISE YOUR PIPELINES
SCHEDULER LOGS
Job Id: 2566026.pbsserver in queue normal
Job Name: variant_only_vcfs
Project: GENOMICS
Exit Status: 0
Job run as chunks (hpc140:ncpus=12:mem=100663296kb)
Walltime requested: 12:00:00 : Walltime used: 03:13:25

: walltime percent: 26%
-- Nodes Summary --
-- node hpc140 summary

Cpus requested: 12 : Cpus Used: 12
Cpu Time: 03:29:21 : Cpu percent: 9.0%

Mem requested: 96.0GB : Mem used: 49GB
: Mem percent: 51.1%



MONITOR AND OPTIMISE YOUR PIPELINES
OPTIMISATION

CPU VS WALLTIME
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Find & 
Replace
sed ’s/sample1/ID7037/g’ 

Data
Processing

Pattern 
Matching
grep "chromosome 5"

grep
awk ’$1 == 5 {print $2, $3}’

awk sed

GET FAMILIAR WITH BASIC BASH COMMANDS
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WRITE IT DOWN!

VISUAL 
STUDIO CODE ATOM MARKDOWN
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PATIENCE IS KEY!



THANK YOU! J

parice.brandies@sydney.edu.au

@PariceBrandies
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