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Implement a graphical user
interface (GUI) tool

Motivation

Multiprocessor system-on-a-chip (SoC)
A multiprocessor RTOS: AtalantaRTOS
An application on top of the system

GOALS:

Generate configuration files
used to make a custom
RTOS

Software

hardware and software
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Simulate the system
to see the result

To help the user examine which
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configuration is most suitable for
his or her specific applications

To help the user explore the RTOS
design space after chip fabrication

A custom RTOS may IFJSS
contain HW (as well as SW) /1
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as well as before chip fabrication

To help the user examine different
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SoC architectures subject to a
custom RTOS

SoCLC: System-on-a-Chip Lock Cache

A hardware mechanism that resolves the
critical section interactions among PEs.
Lock variables are moved into a
separate “lock cache” outside of the memory

Improving the performance criteria in terms of
lock latency, lock delay and bandwidth consumption
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SoCDMMU: System-on-a-Chip Dynamic

Memory Management Unit

Provides fast, deterministic and yet dynamic memory

management of a global on-chip memory

Achieves flexible, efficient memory utilization

Provides APIs for applications
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SoCDDU: System-on-a-Chip
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What is missing?
Deadlock Detection Unit
Perhaps not enough chip
Performs a novel parallel space for all three of them
hardware deadlock detection
based on searches on the
resource allocation matrix

All of them may not be
necessary

Provides a very fast deadlock
detection at run-time performing
simple bit-wise boolean
operations

Solution:
Our framework

Enables automatic
generation of different
mixes of HW/SW
versions with the three
previous innovations

Reduces deadlock detection
time by 99% as compared to
software

Selectable SW/HW IP components

CPU schedulers (priority, round-robin)
Inter-Process Communication components
Memory management module (gmm)

I mplementation

Five custom RTOSs

Verilog header file generation example

IPC module
linking method

HW integration
method
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