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SUGGESTED READING

The course is focused on application acceleration on reconfigurable computing platforms. The
emphasis is on study of algorithmic techniques to speed-up computations using this technology.
While some background in FPGAs is desirable, the bulk of the course focuses on topics such as
modeling from a computational perspective, parallelization strategies, performance analysis,
application specific architectures for key kernels in diverse areas including signal processing, image
processing, machine learning, high speed networks, Al, etc. and area, energy and time tradeoffs.

1. Text Books
Following books illustrate the topics of broad interest.

[1] Reconfigurable Computing: Accelerating Computation with Field-Programmable Gate Arrays,
Maya B. Gokhale and Paul S. Graham, Springer, 2005. (Chapters 1-6)

[2] Computational Aspects of VLSI,
Jeffrey D. Ullman, Computer Science Press, 1984. (Chapters 1, 2, 4, 5)

2. Sample reading materials from more recent literature

The course also covers recent literature in the above topic areas, particularly focused on application
acceleration.

1. Weerasinghe, Jagath, et al., Enabling FPGAs in hyperscale data centers, 2015 IEEE 12th Intl
Conf on Ubiquitous Intelligence and Computing and 2015 IEEE 12th Intl Conf on
Autonomic and Trusted Computing and 2015 IEEE 15th Intl Conf on Scalable Computing
and Communications and Its Associated Workshops (UIC-ATC-ScalCom). IEEE, 2015.

2. Pena, Maria Dolores Valdes, Juan J. Rodriguez-Andina, and Milos Manic, The internet of
things: The role of reconfigurable platforms, IEEE Industrial Electronics Magazine 11.3
(2017): 6-109.

3. Putnam, Andrew, FPGAs at HyperScale--The Past, Present, and Future of the Reconfigurable
Cloud, FPGAs Keynote, ReConfig, 2018.
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Stamelos, loannis, et al, A Novel Framework for the Seamless Integration of FPGA
Accelerators with Big Data Analytics Frameworks in Heterogeneous Data Centers, 2018
International Conference on High Performance Computing & Simulation (HPCS). IEEE,
2018.

Mbongue, Joel Mandebi, et al, FPGA Virtualization in Cloud-Based Infrastructures Over
Virtio, IEEE 36th International Conference on Computer Design (ICCD), IEEE, 2018.
Chen, Y., He, J., Zhang, X., Hao, C. and Chen, D., Cloud-DNN: An Open Framework for
Mapping DNN Models to Cloud FPGAs. Proceedings of the 2019 ACM/SIGDA
International Symposium on Field-Programmable Gate Arrays (pp. 73-82), ACM, 2019.

X. Wei, H. Yu, P. Zhang, Y. Chen, Y. Wang, H. Hu, Y. Liang and J. Cong, Automated
Systolic Array Architecture Synthesis for High Throughput CNN Inference on FPGAS, 54th
ACM/EDAC/IEEE Design Automation, 2017.

S. Wang, Z. Li, C. Ding, B. Yuan, Q. Qiu, Y. Wang and Y. Liang, C-LSTM: Enabling
Efficient LSTM using Structured Compression Techniques on FPGAS, Proceedings of the
2018 ACM/SIGDA International Symposium on Field-Programmable Gate Arrays,
Monterey, CA, 2018.

S. Han, X. Liu, H. Mao, J. Pu, A. Pedram, M. Horowitz and W. Dally, EIE: Efficient
Inference Engine on Compressed Deep Neural Network, ACM/IEEE 43th Annual
International Symposium on Computer Architecture (ISCA), 2016.

Y. Umuroglu, N. Fraser, G. Gambardella, M. Blott, P. Leong, M. Jahre and K. Vissers,
FINN: A Framework for Fast, Scalable Binarized Neural Network Inference, Proceedings of
the 2017 ACM/SIGDA International Symposium on Field-Programmable Gate Arrays,
Monterey, CA, 2017.

Yang, Y., Huang, Q., Wu, B., Zhang, T., Ma, L., Gambardella, G., Blott, M., Lavagno, L.,
Vissers, K., Wawrzynek, J. and Keutzer, K., Synetgy: Algorithm-hardware co-design for
convnet accelerators on embedded fpgas. Proceedings of the 2019 ACM/SIGDA
International Symposium on Field-Programmable Gate Arrays (pp. 23-32), ACM, 2019.
Zhang, C., Sun, G., Fang, Z., Zhou, P., Pan, P. and Cong, J.,. Caffeine: Towards uniformed
representation and acceleration for deep convolutional neural networks. IEEE Transactions
on Computer-Aided Design of Integrated Circuits and Systems.

Asiatici, M. and lenne, P., Stop Crying Over Your Cache Miss Rate: Handling Efficiently
Thousands of Outstanding Misses in FPGAs. Proceedings of the 2019 ACM/SIGDA
International Symposium on Field-Programmable Gate Arrays (pp. 310-319), ACM, 20109.
Moreau, T., Chen, T., Jiang, Z., Ceze, L., Guestrin, C. and Krishnamurthy, A., 2018. VTA:
An Open Hardware-Software Stack for Deep Learning, arXiv preprint arXiv:1807.04188.
Xilinx, Xilinx Al Engines and Their Applications, Xilinx White Paper WP506, 2018.
Xilinx, Accelerating DNNs with Xilinx Alveo Accelerator Cards, Xilinx White Paper
WP504, 2018.

Vissers, Kees, Versal: The Xilinx Adaptive Compute Acceleration Platform (ACAP),
Proceedings of the 2019 ACM/SIGDA International Symposium on Field-Programmable
Gate Arrays. ACM, 2019.

Intel Altera, AgilexTM FPGAs Deliver a Game-Changing Combination of Flexibility and
Agility for the Data-Centric World, Intel White Paper, 2019.

Zeng, Hanging; Zhang, Chi; Prasanna, Viktor K., Fast Generation of High Throughput
Customized Deep Learning Accelerators on FPGAs, International Conference on
ReConFigurable Computing and FPGAs (ReConFig), pp. 1-8, 2017

Zhou, Shijie; Kannan, Rajgopal; Zeng, Hanging; Prasanna, Viktor K., An FPGA Framework
for Edge-Centric Graph Processing, Proceedings of the 15th ACM International Conference
on Computing Frontiers, pp 69-77, 2018
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21. Tong, Da; Prasanna, Viktor K., Sketch Acceleration on FPGA and its Applications in
Network Anomaly Detection, IEEE Transactions on Parallel & Distributed Systems, Vol 29,
Issue 4, pp 929-942, 2018

22. Zhou, Shijie; Kannan, Rajgopal; Yu, Min; Prasanna, Viktor K., FASTCF: FPGA-based
Accelerator for Stochastic-Gradient-Descent-based Collaborative Filtering, ACM/SIGDA
International Symposium on Field-Programmable Gate Arrays, pp 259-268, 2018

23. Zeng, Hanging; Chen, Ren; Zhang, Chi; Prasanna, Viktor K., A Framework for Generating
High Throughput CNN Implementations on FPGAs, ACM/SIGDA International Symposium
on Field-Programmable Gate Arrays, pp. 117-126, 2018

24. Qu, Yun R.; Prasanna, Viktor K., Fast Online Set Intersection for Network Processing on
FPGA, IEEE Transactions on Parallel and Distributed Systems, 2016

25. Qu, Yun R.; Prasanna, Viktor K., High-performance and Dynamically Updatable Packet
Classification Engine on FPGA, IEEE Transactions on Parallel and Distributed Systems, Vol.
27, No. 1, pp. 197-209, 2016

26. Qu, Yun R.; Zhang, Hao H.; Zhou, Shijie; Prasanna, Vikor K., Optimizing Many-field Packet
Classification on FPGA, multi-core General Purpose Processor, and GPU, ACM/IEEE
Symposium on Architectures for Networking and Communications Systems (ANCS), 2015

27. Jiang, Weirong; Prasanna, Viktor K., Scalable Packet Classification on FPGA, IEEE
Transactions on Very Large Scale Integration Systems (TVLSI), 2012

28. Yang, Yi-Hua E.; Prasanna, Viktor K., High-Performance and Compact Architecture for
Reqular Expression Matching on FPGA, IEEE Transactions on Computers, Vol. 61, No. 7,
pp. 1013-1025, 2012
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Please be aware that these references are for guidance in BASIC knowledge. Ph.D. candidates are

screened on the basis of their talent, course knowledge, independent reading and experience.
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