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The Importance of Benchmarking in Workflow Systems

Benchmark
i
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Texera + WiBench: Integration and Evaluation

e Introducing Texera to the broader workflow community
e Contributing back by sharing some experience how to integrate a
WMS with a benchmark framework

Texers %l;/ @chommons

(WfBench: WfCommons'
benchmark-generation component)
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Texera at a Glance
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WfCommons at a Glance
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Workflow Selection — BLAST

BLAST Workflow

Input Splitting

Parallel BLAST
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Workflow Selection — Epigenomics
Epigenomics Workflow
FQ: FastQSplit

F: Filter

MM: MapMerge

C: Chr21

P: PileUp

UClI Bundled for Success: A WfBench-Driven Assessment of Texera | Meng Wang



Texera Translator — Motivation and Role

e Conversion: it converts WfBench generated format into Texera-compatible workflows.
e Alignment: it ensures each workflow task is represented in a way that fits Texera’s execution
model.

Translating
>
(Texera Translator)

WifBench benchmark format Texera format
(Json) (Json)
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Translator Design — Approach 1

Advantages:
e Fewer operators — simpler
workflow structure
e Fewer edges — less inter-operator
data transmission

Limitations:
e Limited visibility into individual
tasks

e Harder to pause, debug, or monitor
tasks inside a grouped operator

O : Workflow task : Texera Operator

Operator B1

Operator B2

Operator B3

Encapsulating each workflow level as a Texera operator
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Translator Design — Approach 2

Advantages:
e Fine-grained monitoring, pausing,
and debugging
e Better support for interactive
workflow execution
e Better aligned with Texera'’s
operator model

Limitations:
e Larger number of operators
e More complex workflows to
schedule

(O : Workflow task
: Texera Operator

Operator A1

Encapsulating each task as a Texera operator

11

UCI Bundled for Success: A WfBench-Driven Assessment of Texera | Meng Wang



Integration Consideration — Texera Interfaces
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Integration Consideration — Region Scheduler Constraints

e Aregion is a subset of operators connected
only by non-blocking edges

e |n our WfBench integration case, each
Region A operator is its own region

Region execution order (Sequential scheduler):
s T o e )

Region D R
=
) / \ : Region execution order (Parallel scheduler):

:

C F
D G
E
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Integration Consideration — Region Scheduler Constraints

Max-Concurrent-Region: 12
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Integration Consideration — Optimization of UDF(User
Defined Function) Operators

Python UDF Java UDE Bash
> S y — %
2 @ ——> —>e i — >
Python UDF Java UDF Bash
UDF Operator UDF Operator Native Operator

15
UCI Bundled for Success: A WfBench-Driven Assessment of Texera | Meng Wang



Experiment Setup

/VVorkrows:

e Blast

e Epigenomics

o

~

/Workload Scenario: \

e CPU-intensive
(cpu_work = 600,
data = 10)

e Balanced
(cpu_work = 200,
data = 200)

e Data-intensive
(cpu_work =10,

/

UCI

data = 600)

/

/VVorkrows sizes: \

o 45 tasks
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/Hardware:
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(12 cores,
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cores, Linux)
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Execution Time Results

Mode = balance ® cpu-intensive = data-intensive
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CPU Usage Patterns

CPU Usage Pattern for Blast Workflow CPU Usage Pattern for Epigenomics Workflow
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Conclusion and Future Directions

e Integrated Texera with WfBench for standardized benchmarking

e Demonstrated Texera’s adaptability across workflows, profiles, and
platforms

e \Validated stable and efficient performance of Texera
Plan to conduct comparative evaluations against other workflow systems

e Aim to optimize max-concurrent-region for dynamic scheduling
performance
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