
Flow in Cloud: Highly Efficient Cloud-
based Machine Learning System

We recently initiated a project to develop a cloud-based machine learning system based on
the FCHA. Flow in Cloud is a pool of multiple kinds of processing engines such as FPGA and
GPU connected by a circuit switch network. A special operating system, Flow OS, will
combine, connect, and provide such engines to users based on job requirements.

Machine organization Flow OS
Flow in Cloud is a pool of different kinds of
computing nodes with special purpose engines
such as GPU and FPGA.

Switch nodes provide a simple TDM (Time
Division Multiplexing) circuit switch network.

Provides a “slice”, which is a set of connected
computing nodes, to each user according to
job requirements.

Manage and Control the whole Flow in Cloud
system.

Controller is outside of the data flow; the data
plane and the control plane are separated.

Overview of Flow OS
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Optimizes the total resource utilization by
using hierarchical scheduling, distributed
monitoring, and AI-based policy management.

An application execution environment is
provisioned for each slice using Bare Metal
Container technology.

Data flow model of a job
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This project is a part of the NEDO Project
to develop cross-sectorial technologies for
IoT promotion (FY2016-FY2020).

This year’s budget is 3M USD.

Through tight collaboration with
academic and industrial participants,
we will carry out R&D for an IoT
immersed society.
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Architecture Design
Prototyping of AI engine nodes and switch System Integration

Hundreds-node Proof-of-Concept
machine demonstration
Evaluation

GPU-based AI engine 
(Prototyping on FPGA)

Evaluation and
Optimization

System level design technology, tools, and 
libraries PoC demonstration

3D FO-WLP packaging technology

Flow OS, Big data shell, and Applications
(Development on the emulation 
environment)

LSI (SoC) and system software

This work is supported in part by the NEDO Project to 
develop cross-sectoral technologies for IoT promotion.


