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Metabolic flux analysis (MFA) is a powerful approach for quantifying 

intracellular metabolic reaction rates in plant metabolic networks and 

fundamental to metabolic engineering and improving crop fitness.
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Metabolic flux analysis (MFA) is compute-intensive
non-linear regression with Monte Carlo Bootstrap

Project Aim

HPC solution

1000 Simulations/ Model
1-5 cpu hours / Simulation
Thousands of jobs on HPC 

- Require maintenance

- Variable queue wait times 

- CPU Usage Limits

- Not easy to share data outside

Cloud solution?

Explore the scalable 

computing capacity for 

parallel simulations 
(Xu et al., 2021)

MATLAB
INCA



Virtual Machine
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Successes and Challenges of the Project 

JSON-based Azure Resource Manager (ARM) template 
for automatic deployment of cloud resources



Successes and Challenges of the Project 

az vmss create \
--resource-group $resourceGroup \
--name $vmssName \
--image $image \
--instance-count $instanceCount \
--vm-sku $vmSize \
--nsg $nsgName \
--subnet $subnetName \
--vnet-name $vnetName \
--load-balancer $lbName \
--upgrade-policy-mode $upgradePolicyMode \
--admin-username $adminName \
--generate-ssh-keys \
--specialized \
--plan-name $planName \
--plan-product $planProduct \
--plan-publisher $planPublisher

Azure Command-Line Interface (CLI)

az vm create \
--resource-group $resourceGroup \
--name matlabVM \
--size Standard_F4s_v2 \
--storage-sku Standard_LRS \
--admin-username matlabuser \
--generate-ssh-keys \
--image mathworks-inc:matlab-ref-

arch-18a-v1-linux-disk:matlab-
ref-arch-20a-vm-linux-
sku:latest \

--plan-name matlab-ref-arch-20a-vm-
linux-sku \

--plan-product matlab-ref-arch-18a-
v1-linux-disk \

--plan-publisher mathworks-inc

Must supply purchase plan information for 

Marketplace-based images via ARM or CLI

Custom Image Version

1000 VMs

VM Size

MATLAB licensing credential expires after 2 days CLI documentation is not detailed enough



Comparison of VM sizes

VM Size vCPUs RAM Max IOPS Time Monthly Cost

B1ms 1 2 640 1.1 $15

B2s 2 4 1280 1.0 $30

B4ms 4 16 2880 1.1 $121

A1_v2 1 2 2x500 2.9 $31

DS1_v2 1 3.5 3200 1.2 $47

- B1ms is the most cost-effective VM size for MFA simulations

- A typical plant model may require 2000 CPU hours and cost ~ $40

Running a single simulation using different VM sizes



Takeaways

• On-demand scalability
VM scale sets let you create and manage thousands of VMs based on 
custom image, great for parallel simulation tasks

• Easy and manageable data sharing
Direct mount of File Shares to authorized computers via SMB/NFS

• Reproducibility
Infrastructure for MFA can be templatized (ARM) and scripted (CLI)

• Cost
Testing different options to optimize cost and monitoring bills often

• Future use cases of the cloud-based MFA workflow
- Allows researchers with limited/no HPC access to do and learn MFA
- Share intermediate data with the collaborators for them to decide 
whether to terminate the current analysis and improve the model.
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