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I Research Theme & Mottos

Main Research Theme of the Laboratory

The main 1nterest of our group 1s system software that aims to enhance programming productivity, performance, and security. We have been actively engaged in developing
runtime systems for parallel programming languages, with a strong focus on achieving both programmability and performance. Our ambition is to revolutionize the way
people program parallel computers and future machines. Additionally, we are interested 1n applications that require substantial computing resources, particularly in the fields
of scientific computing and machine learning. Furthermore, we have recently delved into privacy-preserving techniques in general-purpose programming languages.

Message to Prospective Students

Many of our research themes share a common objective of efficiently and securely leveraging powerful computing resources. We invite enthusiastic students who align with
this goal and/or possess a broad interest in system software (such as programming languages, operating systems, etc.). We also welcome students who are keen on exploring

the applications of big data processing, high-performance computing, and machine learning, as well as addressing security and privacy challenges associated with these
applications.

I Topics

Itoyori: A Scalable Task-Parallel Runtime System A Programming System for Privacy-Preserving Data Analysis

* Task Parallelism: a parallel model based on
(possibly many) tasks and their dependencies

* Itoyori enables efficient dynamic load balancing
for task parallelism on large-scale systems (from
multi-core CPUs to supercomputers)

B Big-Data and Privacy

» Data useful to make a good, evidence-based decision are often
personal (location, trajectories, health records, etc.)

» Many useful insights could be drawn from aggregated statistics
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B Approach

Probability distribution of data with added noise
» Control what the program can output; results that are derived from

personal data can’t go out; those who have gone through a DP
mechanism can

Lightning-Fast Lexer/Parser for Massive Data Machine Learning for Chemical Structure Discovery

B Plex: Lightning-Fast Lexer
» Scaling Parallel Lexing with Backtrack-Free

Plex +——

Prescanning g of| srrientis - Fast calculation of physical properties
> An automated tool for generating g using predictive models
£

parallel lexers from user-defined grammars. 1t - B Extrapolation problem

P T T N | P T S S — SR — SN — S — T . SR . S . S | f

> 9.8-11.5X speedups using 18 threads. phossee e e e eeeaed » Machine learning face difficulty in predicting values outside those in
# of Threads training data ,
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Figure 9: Data extraction on the Yelp business dataset. (collaborating wit'h MasatOShi Hanai and Suzumura Lab.)
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