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1 PHASE 1-A FINAL REPORT: OPENTIMER AND DTCRAFT

1.1 Summary of Phase 1-a Achievements

In year one (Phase I-A), we made several releases of OpenTimer on the 2.x line. This included a
major release that implemented a new incremental timing engine and new API concepts to largely
improve the performance of parallel incremental timing, and minor releases that enhanced the
support for surrounding tasks such as reader/writer, interpreter, and so on. We also evaluated the
path and slack accuracy of OpenTimer to that of industrial tools. The results showed that
OpenTimer can accurately identify timing critical paths with more 10x speed-up.

In addition to OpenTimer, we have created a project Cpp-Taskflow for efficient parallel task
programming using the modern C++ technology. The motivation behind this project is to provide
a new task-based programming model to support incremental timing with strong scaling of parallel
computations. Cpp-Taskflow is the core of OpenTimer and can be used for generic parallel task
programming. We have developed a very simple and user-friendly API that lets developers enable
efficient parallel decomposition strategies, particularly for workloads with irregular compute
patterns such as EDA computing and machine learning.
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Figure 1: Release Milestone of Phase 1-a
Kickoff to the second integration exercise
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2 OPENTIMER

OpenTimer is available at: https://github.com/OpenTimer/OpenTimer

L]
OpenTimer ﬁ

A High-Performance Timing Analysis Tool for VLSI Systems

Why OpenTimer?

OpenTimer is a new static timing analysis (STA) tool to help IC designers quickly
verify the circuit timing. It is developed completely from the ground up using C++17
to efficiently support parallel and incremental timing. Key features are:

* Industry standard format (.lib, .v, .spef, .sdc) support

» Graph- and path-based timing analysis

* Parallel incremental timing for fast timing closure

s Award-winning tools and golden timers in CAD Contests

Figure 2: Screenshot of the OpenTimer Repository

OpenTimer develops a unique software architecture to efficiently enable parallel incremental
timing. We group each timing operation into one of the following three categories, builder, action,
and accessor, to largely improve the performance of parallel incremental timing. The following
figure shows the comparison with the OpenSTA tool:
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Figure 3: Performance Comparison between OpenTimer and OpenSTA
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3 TASKFLOW (CPP-TASKFLOW)

Taskflow is available at: https://taskflow.github.io/

Taskflow O;‘O
i prfier

Taskflow helps you quickly write parallel tasks programs in modern C++

Why Taskflow?

Taskflow is faster, more expressive, and easier for drop-in integration than many of existing task programming frameworks
in handling complex parallel workloads.
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Figure 4: Screenshot of the Taskflow project

Taskflows introduces a new powerful programming model to help developers quickly program
parallel and heterogeneous workloads with high performance and simultaneous high productivity.
The project has received almost 1M downloads and is being used by many industrial and academic
research projects. Taskflow is the core parallel computing engine of the OpenTimer project.
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4 PUBLICATION UNDER PHASE 1-A

1. C.-X. Lin, T.-W. Huang, G. Guo, and Martin D. F. Wong, "A Modern C++ Parallel Task
Programming Library," ACM Multimedia Conference (MM), Nice, France, 2019.
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Parallel Task Programming Library," IEEE High-performance and Extreme Computing
Conference (HPEC), Waltham, MA, 2019.

3. T.-W. Huang, C.-X. Lin, G. Guo, and Martin D. F. Wong, "Cpp-Taskflow: Fast Task-based
Parallel Programming using Modern C++," IEEE International Parallel and Distributed Processing
Symposium (IPDPS), Rio de Janeiro, Brazil, 2019.
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of Timing Critical Paths," ACM/IEEE Design Automation Conference (DAC), Las Vegas, NV,
2019.

5. T.-W. Huang, C.-X. Lin, G. Guo, and Martin D. F. Wong, "Essential Building Blocks for
Creating an Open-source EDA Project," ACM/IEEE Design Automation Conference (DAC), Las
Vegas, NV, 2019.
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Scale," ACM/IEEE Design Automation Conference (DAC), Las Vegas, NV, 2019.
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5 AWARD UNDER PHASE 1-A

1. Open-source Software Competition Finalist (Cpp-Taskflow), ACM Multimedia Conference,
2019 (to compete this Oct)

2. ACM SIGDA Outstanding PhD Dissertation Award, 2019 (1 out of N PhDs worldwide)
3. Best Open-source Software Award (DtCraft), ACM Multimedia Conference, 2018 (2 out of 14)

4. Best Open-source EDA Tool Award (OpenTimer), Workshop on Open-source EDA
Technology at ICCAD, 2018 (1 out of 31)

5. Best Poster Award (Cpp-Taskflow), the Official C++ Conference, 2018 (voted by >1000
developers)
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AFRL Air Force Research Laboratory
API Application Programming Interface
DARPA Defense Advanced Research Projects Agency
EAR Export Administration Regulation
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