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Workflow Transitions

● Changes to hardware and software configurations for a given workflow can 
greatly impact its runtime performance.

● Such changes allow users to transition longer running high-throughput 
workflows towards shorter running highly concurrent workloads

● Notably, as the individual tasks of a workflow become shorter, execution 
tends to be dominated by task startup.

● This startup includes transferring and loading data dependencies.
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Workflow Reshaping
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High Throughput:
N nodes for 60 minutes

High Concurrency
N*10 nodes for 6 minutes

How easily can you
trade time for space

in a distributed system?
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Application Stack Evolution
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Runtime Architecture
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TaskVine: Worker Architecture
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Serverless Execution
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# Define ordinary Python functions
def my_sum(x, y):
    import numpy
    return x+y

def my_mul(x, y):
    import tensorflow
    return x*y

# Create a library object from functions
L = m.create_library_from_functions(
        "my_library", my_sum, my_mul)

# Install the library on all workers.
m.install_library(L)

f = FunctionCall(‘my_library’, ‘my_mul’, 2, 17)
m.submit(f)
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DASK DAG Manager Integration: DaskVine

# Dask Task Graph
d = {'x': 1,
     'y': (inc, 'x'),

     'z': (add, 'y', 10)}

import ndcctools.taskvine as vine
import dask
import dask.array as da

# Create a new manager listening on port 9123                                                
manager = vine.DaskVine(9123)

x = da.random.random((10000,10000),chunks=5000)
y = x + x.T
z = y[::2,500:].mean(axis=1)

# result = z.compute(manager.get(task_mode=”tasks”))
result = z.compute(manager.get(task_mode=”function_calls”))

print(result);
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Stack Progression Part 1  (~17500 tasks)
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Stack Progression Part 2 (~17500 tasks or calls)
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Thanks!

https://ccl.cse.nd.edu/software/taskvine
https://cctools.readthedocs.io

conda install -c conda-forge ndcctools 11
bslydelg@nd.edu

https://ccl.cse.nd.edu/software/taskvine
https://cctools.readthedocs.io


Extra Slide: Utilizing In-Cluster 
Bandwidth and Disk (animation not in pdf)
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