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HyperQueue

https://github.com/it4innovations/hyperqueue

Distributed task runtime
Efficient and ergonomic task (graph) execution on HPC clusters
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v Assets

q-v0.18.0-linux-arm64-linux.tar.gz

q-v0.18.0-linux-powerpcé64.tar.gz

q-v0.18.0-linux-raspberry-pi.tar.gz

q-v0.18.0-linux-x64.tar.gz

Uhyperqueue-0.18.0-cp36-abi3-manylinux_2_17

x86_64.manylinux2014 _...

» No admin privileges needed
+ No configuration
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@hqg-v0.18.0-linux-arm64-linux.tar.gz 8.62 MB

Dh q-v0.18.0-linux-powerpc64.tar.gz 75 MB
@hqg-v0.18.0-linux-raspberry-pi.ta 8.66 MB
@hg-v0.18.0-linux-x64.tar.gz

™ -
'

Oh yperqueue-0.18.0-cp36-abi3-manylinux_2_17_x86_64.manylinux2014_...
5)Source code (zip
m Source code

Extract -+ hq-v0.18.0-linux-x64.tar.gz Q = -

« o 4 Location: W/

® \Name A Sjze Type Modified

\ hq 16,9 MB unknown 14 onora 2024, 11:09
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loginl.karolina$ hqg server start

INFO No online server found, starting a new server
INFO Saving access file as '/home/boh126/.hq-server/046/access.json'
e T +
Server directory | /home/boh126/.hqg-server |
Server UID xaTcNZ |
Host logini.karolina |
Pid 51752 |
HQ port 44367 |

|

|

|

Workers port 44783
Start date 2024-04-30 12:05:00 UTC
Version
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R R e R e +
| Id | State | Hostname | Resources | Manager | Manager Job Id |
R R e R e +

| 1 | RUNNING | cn.lumi | 2x64 cpus | SLURM | 550463
R R e R e +
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S hq submit --each-line=myfile.txt ./my-computation




Task arrays

myfile.txt Job

ogotezele,

S hq submit --array=1-10_000 ./my-computation
Job submitted successfully, job ID: 1

S hq progress 1

1 0/1 jobs, 232/10000 tasks (4 RUNNING, 232 FINISHED)

S hq submit --each-line=myfile.txt ./my-computation




Task arrays

myfile.txt Job

ogotezele,

S hq submit --array=1-10_000 ./my-computation
Job submitted successfully, job ID: 1
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S hq submit --array=1-10_000 ./my-computation
Job submitted successfully, job ID: 1

S hq progress 1

1 0/1 jobs, 232/10000 tasks (4 RUNNING, 232 FINISHED)
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o > HQ_ENTRY-="lineA’
o > HQ_ENTRY-="lineB"
L > HQ_ENTRY="lineC"
L > HQ_ENTRY="lineD"
L3 > HQ_ENTRY-="lineE’

$ hg submit --array=1-10_000 ./my-computation
Job submitted successfully, job ID: 1

S hq progress 1
] /1 jobs, 232/10000 tasks (4 RUNNING, 232 FINISHED)

S hq submit --each-line=myfile.txt ./my-computation

S hq submit --from-json=items.json ./my-computation
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S hqg submit --cpus=4 ./my-computation

S hq submit --array=1-4 --cpus=2 ./my-computation
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S hg worker start --resource foo=[5,6,7,8]

S hq submit --resource foo=2 ./my-computation
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S hg worker start --resource foo=[5,6,7,8]

HQ_RESOURCE _foo="5,8"

S hq submit --resource foo=2 ./my-computation
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$ hq submit --resource foo=2 ./my-computation

S hq submit --resource gpus/nvidia=4 ./my-computation
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HQ_RESOURCE_gpus/nvidia="0,1,3,4"
CUDA_VISIBLE_DEVICES="0,1,3.4

$ hq submit --resource foo=2 ./my-computation

S hq submit --resource gpus/nvidia=4 ./my-computation
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Automatic detection of worker resources
+ CPUs (including NUMA sockets)
- Memory
- Nvidia/AMD GPUSs
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S hqg submit --cpus=4 ./my-computation
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S hqg submit --cpus=4 ./my-computation
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S hqg submit --cpus=4 ./my-computation

S hq submit --cpus="4 compact" ./my-computation

S hqg submit --cpus="4 compact!" ./my-computation
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submit --cpus=4 ./my-computation

submit --cpus="4 compact" ./my-computation
submit --cpus="4 compact!" ./my-computation

submit --cpus="8 scatter" ./my-computation
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submit --cpus=4 ./my-computation
submit --cpus="4 compact" ./my-computation

submit --cpus="4 compact!" ./my-computation

submit --cpus="8 scatter" ./my-computation
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submit
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submit

submit

NUMA handling

--cpus=4 ./my-computation
--cpus="4 compact" ./my-computation
--cpus="4 compact!" ./my-computation

--cpus="8 scatter" ./my-computation

--pin --cpus=... ./my-computation
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S hg submit --time-limit=1h ./my-computation

S hq submit --time-request=10m ./my-computation
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S hg submit --time-limit=1h ./my-computation

S hq submit --time-request=10m ./my-computation

S hqg submit --resource=gpus/nvidia=0.5 ./my-computation
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Multinode tasks

mpirun -np 16 my_computation

S hg submit --nodes=16 ...
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S hq submit --array 1-4 ./my-computation
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S hq submit --array 1-4 ./my-computation
S ls job-1
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S hq submit --array 1-4 ./my-computation
S ls job-1

1.stderr 2.stderr 3.stderr 4.stderr
1.stdout 2.stdout 3.stdout 4.stdout
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S hq submit --array 1-4 ./my-computation
S ls job-1

1.stderr 2.stderr 3.stderr 4.stderr
1.stdout 2.stdout 3.stdout 4.stdout

S hq submit --array 1-1000_000 ./my-computation
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S hq submit --array 1-4 ./my-computation
S ls job-1

1.stderr 2.stderr 3.stderr 4.stderr
1.stdout 2.stdout 3.stdout 4.stdout

S hq submit --array 1-1000_000 ./my-computation

S ls job-2
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/0 streaming

S hq submit --array 1-4 ./my-computation
S ls job-1

1.stderr 2.stderr 3.stderr 4.stderr
1.stdout 2.stdout 3.stdout 4.stdout

S hq submit --array 1-1000_000 ./my-computation

S ls job-2
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S hq submit --array 1-4 --log=my.log ./my-computation
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worker
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S hq submit --array 1-4 --log=my.log ./my-computation
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S hq submit --array 1-4 --log=my.log ./my-computation
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S hq submit --array 1-4 --log=my.log ./my-computation

A\
I

N
I

$HE L3




/0 streaming

worker
(--
worker -

S hq submit --array 1-4 --log=my.log ./my-computation
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$HE L3
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N

worker

HQ | <
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$HE L3

$ hg log my.log show
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HQ worker

server

A\
I

Qo D

"~

I
v HQ | €
R worker

AN
I

S hq log my.log show

Computation started ...
Computation started ...
Computation started ...
Computation started ...
Result is 3.2
stream closed
Result is 5.2

Result is 1.2

Result is 4.0
stream closed
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$HE L3

S hq log my.log cat stdout --task=1

Computation started ...
Result is 1.2




Python AP

import hyperqueue as hq
client = hg.Client()

job = hqg.Job()
job.program(args=["./my-computation”])

job 1d = client.submit(job)
client.wait for jobs([job id])
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import hyperqueue as hq
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job = hqg.Job()
job.program(args=["./my-computation"])
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Python AP

import hyperqueue as hq
client = hg.Client()

job = hqg.Job()
job.program(args=["./my-computation”])

job 1d = client.submit(job)
client.wait for jobs([job id])



Python function tasks

import hyperqueue as hq
def my computation():
import tensorflow as tf
client = hg.Client()
job = hq.Job()
resources = ResourceRequest(resources={"cpus": 32, "gpus/amd": 1})

job. function(my computation, resources=resources)

job 1d = client.submit(job)
client.wait for jobs([job id])



Python function tasks

import hyperqueue as hq
def my computation():
import tensorflow as tf
client = hg.Client()
job = hq.Job()
resources = ResourceRequest(resources={"cpus": 32, "gpus/amd": 1})

job.function(my computation, resources=resources)

job 1d = client.submit(job)
client.wait for jobs([job id])
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Task dependencies

import hyperqueue as hq

preprocessingl preprocessing2
\ / client = hg.Client()
job = hq.Job()

main ﬁ. p]_

job.program(“preprocessingl")

p2 = job.program("preprocessing2")
main = job.function(my function, deps=[pl, p2])
| job.program("postprocessing", deps=[main])
postprocessing ﬁ

job i1d = client.submit(job)
client.wait for jobs([job id])



Workers

Details for Worker 1

Dashboard

Utilization History
100

80
60

40
20
0

13:43:36

13:53:36

<0> -5 minutes
<p> +5 minutes

Worker Utilization (16 CPUs), Avg CPU = GG ( 1

-Tasks On Worker
Task ID Worker I State
27 ] RUNNING
88 1 RUNNING
0L 1 RUNNING
RUNNING
RUNNING
RUNNING

N NN NNNN

N NN NN NN

-

-~

N N NN LW W)

‘Worker Configuration
Listen Address: kobzol:33851

Hostname: kobzol

Work Dir: /tmp/hg-worker.71vFj4F4goUK/work
Log Dir: /tmp/hg-worker.7lvFj4F4goUK/logs
Heartbeat Interv 8s

Send Overview In 1s

Idle Timeout:

<backspace>: Back
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HyperQueue

Transparent over Dynhamic Resource
PBS / SLURM load balancing management

i

Scalable Easy to deploy Secure

~100 S

overhead per task Open Source




HyperQueue

https://github.com/it4innovations/hyperqueue

Thank you for your attention
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