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THE PROBLEM



SUPPOSE YOU WANT TO TRAIN YOUR Al MODEL

A typical Al job will take a day or two, or even in weeks(1)
* You might want to test with different optimizer

* You might want to test with different learning rate

* You might want to test with different training dataset

* More often, you need to re-train the model if the model failed to
converge



CPU TYPE OF WORKFLOW

Suppose

You have some jobs which take 1 minute to run, but you want to
test over 500,000 combinations

If you run on single CPU, it will take 500,000 minutes to run -
which is close to 1 year

Even if you re-write the code using 64 CPU core:

it will take 500,000 minutes / 64 to run - which still take 5 days (fully optimized)

It's not trivial to re-write the legacy code in the multi-processing
64 CPU core is expensive
Lack of job schedular/control




INTRODUCING
HPC
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Transform with Google Cloud

How Citadel Securities is reimagining
quantitative research on the cloud

April 10, 2024

Dynamic compute allocation (Google Cloud)

Select model Submit Details
Quant features simulation job B . Herd
= UDynamic research grid per
Rusa:rchﬂr — Madel = researcher means no job queues
« Practically unlimited compute pool
* Mo resource contention
Select model Submit
GQuant features simulation job
Researcher = Maodel ey
. > = Scheduler
Select model Submit
Quant features simulation job
Researcher . Model N
N -~ -~

« Ability to switch to new hardware
as it becomes available




INTRODUCING HPC AND
PARALLELCLUSTER(AWS)/CYCLECLOUD(AZURE)

* CloudFormation + Cluster Management == ParallelCluster

* Simple to install, easy to manage

* Everything you need to get a cluster up and running in a minute
* Master node with schedular
* Compute nodes that grow and shrink on demand
* Shared NFS storage

e /shared
 /home
AWS Data
Files
AWS AWS Batch Grid Compute Storage
ADDS Send market, trade, and/or Configure resources and Grid compute engines run Store results for further
PP counterparty data to AWS schedule when to run your based on your AWS Batch analysis or long-term

grid compute engines configuration



INTRODUCING HPC AND
PARALLELCLUSTER(AWS)/CYCLECLOUD(AZURE)

Execute Node 1
* slurmd

<> Subnet oBs

Azure Cyclecloud 8.2

Q.

Execute Node 2
* slurmd

Scheduler Node
e slurmctid
e slurmdbd

Execute Node N
* slurmd

sk
2 aa

User

* sacctmgr

Azure ManaDB
Accounting records




AWS vs. Azure vs. Google Instance Types

AWS Aws Azure Azure Azura Google Google | Google
(us-east, Linux) Memory Instance | Memory Instnnoe Memory | Storage

Standard 2 vCPU

W SSD D2 v2 ni-standard-2

Highmem 2vCPU 5 10100 15 32 D11 v2 14 100 ni-highmem-2 13 375
w SSD

Highcpu2vCPU g jarge  3.75 32 F2 4 32 n1-highcpu-2 1.8 375
w SSD

Standard 2 vCPU

no SSD m4.large 8 0 D2 v2 7 100 n1-standard-2 7.5 0
Highmem 2 vCPU -

no SSD rd.large 15.25 0 D11 v2 14 100 ni-highmem-2 13 0
Highcpu 2 vCPU i _

no SSD c4d.large 3.75 0 F2 4 32 ni-highcpu-2 1.8 0
As of Dec 2, 2016 Source: RightScale

INSTANCE TYPE CHOICE
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ParallelCluster/CycleCloud Architecture

AWS ParallelCluster Architecture
FX aws Region

AWS CloudFormation |

Template

Amazon 53
Bucket

Availability Zone
(f‘éh._‘ VPC Subnet

Master Server

ﬁ Scheduler —)%(.

Queue

Amazon EC2 AWS Auto Scaling

NFS Share

K A

Case Data G

"4 N

Amazon Elastic Block Store
(EBS)

Compute Nodes

Amazon EC2 C5n
Instances + EFA

Compute Suite
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HOW TO SETUP CYCLECLOUD

&« C @ @ & https

Clusters
mikkycusterge (1)

New Cluster

RN o o @ O + I @ & O

CLUSTERS COMPUTE DATA - JOBS ¥ SYSTEMS ~ REPORTING =

Create a New Cluster

haonee  HICONRS kafka é
> R (o redis

Grid Engine HTCondor Kafka PBSPro RedisCluster

#

Tookeeper
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Clusters

CLUSTERS COMPUTE DATA ~ JOBS SYSTEMS ~
mikkyclusterge
b Start State Started at (was up 11m 24s)
& Edit Nodes 1 ready
g* Share Size 1 instance, 4 cores
“%» Refresh Usage 0.7 core-hours ($0) in the last 24 hours

Alerts $0 of $100 monthly budget | 8 Manage

Volumes 0 volumes, 0 B

Nodes  Arrays

View: Template = 'f-_."p

Template 4 Nodes

master

Actions =

Cores Status Last Message

REPORTING *

Q [ Search
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WORKFLOW DEMO



python analysis.py --source “xxx" —learning_rate “0.02" --model “yyy" —config “myconfig.json” —
save_result “True"

qsub python analysis.py --source “xxx" —learning_rate “0.02" --model “yyy" —config
“myconfig.json” —save_result “True"



GO60662
G060663
6060664
6060665
GOG0G66
GO060667
GO606G6E
6060669
6060670
6060671
GOGOGT2
6060673
GO60674
6060675
6060676
GOGOGTT
GO606GT78E
6060679
6060630
6060681
6060682
GO60633
6060634
GO60635
6060636
6060687
6060638
6060639
6060690
6060691
6060692
6060693
6060694
6060695
GO60696
6060697
6060698
6060699
GOGOT00
6060701
6060702
6060703
6060704
GOBOT05
GOEOTO06
6060707
6060708
6060709
6060716

.095:

prior

DD DD oD ODDD0D0O0D0DoD0D0000D0D00D0D0D00000D000000D0000000000000o

.26000
.25500
.05333
.35250
.35200
.25167
.235143
.23125
23111
.35180
.35891
.235083
.25077
.25071
.35867
.35063
.235859
.235856
.25853
.25050
.535048
.35045
.35043
.25042
.25040
.550838
.35837
.35036
.35034
.250833
.25032
.535831
.350830
.2350829
.235029
.25028
.550827
.35826
.35026
.2350825
.25024
.55024
.535823
.350823
.35022
.35022
.250821
.25021
.5350820

gstat

name

state submit/start at

05/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05,/03/2024
05/03/2024
05,/03/2024
05,/03/2024

all.q@ip-0A83010A
all.q@ip-0AG3010A
all.q@ip-0AG3010A
all.q@ip-0AG3010A

slots ja-task-ID
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You can choose the smallest available machine to run

All the computed nodes shared the same EBS drive, so all the results can be
saved in same place (I normally choose the cheapest magnetic drive)

All the log file is saved, you can use simple unix command to check the results
(imagine you use GUI and need to click each log file manually)

All the compute nodes will have same config as the master node, no need to
worry all about the virtual environment/docker/setup etc



POTENTIAL APPLICATION

Where is Big Compute used?
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‘ THANK YOU
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