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1 Introduction

Design Space Exploration (DSE) of programmable systems-
on-chip (SOC) incorporating parameterizable processor cores
is difficult due to the complex and intrinsically non-structured
interactions between different architectural features of the pro-
cessor (such as wide parallelism, and deep pipelines), the com-
piler and the application. Changing different processor fea-
tures implies generating detailed operation conflict information
– represented as Reservation Tables (RTs). If done manually,
it can be a very tedious and error prone task, especially for
deep pipelines, with complex resource sharing and large non-
structured instruction sets. In this paper we use RTGEN[2], an
approach for automatic generation of RTs, to drive rapid archi-
tectural exploration of a large number of designs. We present
exploration experiments on a large set of VLIW-like EPIC1 ar-
chitectures, for varying port sharing, number of functional units,
multicycling units, and with varied latency configurations. Our
experiments uncovered several non-intuitivearchitecture design
points, giving the system-level designer further flexibility in ex-
ploration of programmable SOC architectures.

2 HPL-PD EPIC Architecture

We use the HPL PlayDoh (HPL-PD)[4] – a parametric EPIC
load/store architecture with both VLIW and Superscalar fea-
tures – as the platform for investigating the coupling of pro-
cessor architecture and compiler technology. For EPIC-style
architectures, Register File (RF) ports are a critical resource,
motivating the need for exploring the relationship between RF
port sharing and performance.

We perform architecture exploration experiments by modi-
fying the multi-cycle latencies of Functional Units (FUs) and
by sharing RF ports between FUs. With each such architectural
configuration we also vary the number of FUs (from 4 to 10) in
order to study its impact on performance.

3 Experimental setup

Figure 1 presents the flow of our experimental setup. Starting
from an architectural description in an ADL, RTGEN generates
the set of RTs in MDES format. The MDES files are used by
Trimaran[5] to generate code and simulate the application for
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the specified architecture. The simulation results are then pre-
sented to the user, who can decide what architectural features to
change in the ADL representation.
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Figure 1. The flow of our experimental setup

4 Exploration Results

By specifying (and modifying) HPL-PD using an ADL
(EXPRESSION[3]) and using RTGEN to automatically gen-
erate the RTs for the different architecture versions, we were
able to rapidly evaluate a large set of architectures. Due to the
large number of architectures, other approaches requiring man-
ual specification of RTs would have been prohibitively com-
plex and probably not feasible. Furthermore, we observed
several non-intuitive design configurations that were obtained
due to our ability to allow interaction between the compiler,
the architecture and the application. Detailed experimental
results are in the full paper [1] and can be accessed from:
http://www.cecs.uci.edu/˜aces
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