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Welcome to the URCF
• Founded in 2014

• Meet the University’s Need for a centralized Research Computing space

• Shared Condo Computing Model

• URCF Faculty Board – HOLDING ELECTIONS Next Month
• 3 positions AVAILABLE – please email me or the board to be NOMINATED!!!
• Chair  is Geoff Mainland

• New Rates (Hopefully More Competitive) Coming in July!

• First $100/month/group is FREE!  Faculty can apply for GRANTS for Extra 
Usage! Email Geoff Mainland, me, or ANYONE on the Board 
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Job Scheduling in SLURM 3



SLURM Resource Allocation 4



Profiling vs. Benchmarking

Benchmarking and profiling are often used interchangeably, but they 
are not the same:

• Benchmarking is measuring the overall runtime of a program
• Usually a single number result 

• Can be used to test a program’s efficiency with different parameters

• Also used for testing speeds of different hardware

• In shared HPC clusters, you can benchmark your code to request 
the right amount of resources and not waste allocations.
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Usage Rates 6



Benchmarking

So how do we benchmark our code on Picotte?
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Benchmarking

Just let SLURM do it for you! SLURM automatically collects and saves 
many metrics related to every job it runs. There are several commands 
you can use:

• seff <jobid>: get efficiency statistics of a job
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Benchmarking (cont.)

• sacct: show details about jobs ran by a user (can use -j <jobid> option)

• Can display all your recent jobs together

• Can be formatted with the --format (-o) option
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• MaxRSS (Resident Set Size) variable above is the total RAM used by your job
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Benchmarking (cont.)

For runtime of simple commands or scripts:
• time [command]

• user: time for user code to run (no system calls or tasks)

• sys: time for system calls and tasks (e.g. memory allocation)
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What is Profiling

Profiling is measuring the runtime costs of individual components of a 
program

• Multiple results for individual parts of the code being profiled

• Aimed at finding bottlenecks in code

• Can be used to make your code run more efficiently

Similar concepts with benchmarking, but different applications!
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Profilers

Different programming languages have different profilers:
• C/C++ have gprof, valgrind

• Python has cProfile, memory_profiler, line_profiler

• R has lineprof
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Python cProfile
cProfile is a very well-known built-in profiler for python.

• It measures the runtime of every function/system call within the code

• python –m cProfile [-o outputfile] [-s sort_order] (-m module| script.py)
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cProfile

• ncalls: number of times function was called

• tottime: total time taken by function (sub-calls excluded)

• percall: tottime/ncalls (rounded down)

• cumtime: tottime + sub-calls (total time taken to complete)

• 2nd percall: cumtime/primitive cells
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More details: https://docs.python.org/3/library/profile.html



Some Advice

• Loops are slow
• Avoid with built-in functions if possible

• Use faster libraries if possible
• Some libraries offer superior speeds for certain uses

• numpy has the ability to use multiple cores
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Questions? Thank You for Coming!

• Feel free to attend my office hours every weekday 2 - 3 pm (any 
changes will be reflected on the URCF wiki main page): 
https://proteusmaster.urcf.drexel.edu/urcfwiki/index.php/Main_Page#Talks_and
_Workshops
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