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The Mythical Golden Laptop




The Mythical Golden Laptop
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Laziness: The 1stvirtue

(xkcd: 1205)
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The HTCondor Access Point(AP)

Software to manage all work
All needs declared
Reliable — like money In bank

Implements user's policies
"Submit it and forget It"




The HTCondor Access Point(AP)

Software to manage all work

All needs declared

Reliable — Hke-meney-tbank
(like money in mattress?)

Implements user's policies

"Submit it and forget It"
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Unused
CPUs here!

Unused
CPUs here!

Unused
CPUs here!



The HTCondor Execution Point

Where work runs

Also has policy

Policy Is declarative
Probably many of these



on many machines

Implies machines are heterogeneous
Could be machines owned by others

Could have different polices
Could be places without shared filesystem

sessu 9




HTCondor
Manages
These
constraints
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Two-faced nature of HTCondor
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We encourage different policy on both sides
(who wins in a collision?)

Always focusing on responsibility of the side

Always consider where responsibility goes



Overview of condor:
3 sides

Access Poi‘n\ ¢

Central
Manager

Execute Point










Useful to think about
moving EPs to the work



Useful to think about
assigning EPs to the work
(temporarily)



Not a guaranteed
assignment!



This 1s a distributed problem.
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Distributed because Not because of Our goal is to satisfy
of people machines. all these constraints.




"A distributed
system IS one
where you can't
get any work
done because a

machine you
never heard of
crashes"




What we mean by "Distributed"”

Distributed authority (people)
VS

Distributed machines — is k8s "distributed"?



The Unstated Assumption

“All work™ can be broken up into smaller jobs
Jobs (mostly) independent
Smaller the better (up to a point)
Files as ipc
Any Interdependencies via *_
Optimize time-to-finish ol
not time-to-run




number of worker machines

Job start

Go from ...

time

Job finish



number of worker machines
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Job start

Job finish
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But what about this time?
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number of worker machines
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Try to make and \ Job finish

submit jobs .
e Human pre time



number of worker machines

many

Job start

Or what about?

Job finish

time



number of worker machines

this

A

What's going on here?

Job start

t|me Job finish



With the implication...

There's a LOT of jobs!

A lot of different jobs

Very different from HPC/MPI




number of worker machines

many

The MPI / HPC Model

l Job start

Queueing time Job finish time






The Ideal Job

ldeal job, with "Job Nature" is pure function

Output = f (Input)
Completely described by submit file

No side effects
But we don't live in a perfect world



Things like an ideal Job?

Genetic Search

Monte-Carlo simulation
* (careful with random seeds)

Compression of large input



What is not ideal Job?

> Web server
» Database
> Interactive job



All while being reliable...

Reliability 18t priority

We can make HTCondor fast enough
w/o sacrificing any reliability — no screw polishing



Scaling via many APs

Adding APs just helps scaling
Allows submission near the user

“Submit locally, run globally”



But ... What about data

> Data Is kind of "backwards"

» It lives at your home, and you want to send
It everywhere

> Need "door" or "portal”






Just like leasing compute

> A Pelican "cache" (or stage) can make a
temporary home for your data

> Helps bring objects to your capacity



Putting things all together...

We do two major things to solve problems
1) We build open software to do HTC

2) We build open organizations to do HTC



distributed

system IS one
where you can get
work done on a

machine you never
heard of." *




"A distributed
system IS one
where you can get
work done on a

machine you never
heard of." *

(even when it
crashes)










Thank you



