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ABSTRACT
Contemporary data centers confront with challenges in managing the trade-offs between resource
utilization and applications’ quality of services (QoS). To resolve this issue, as suggested in the
community white paper 21st Century Computer Architecture [1], computer architecture needs
to provide new, higher-level interfaces beyond a conventional instruction set architecture (ISA) to
convey an application’s QoS requirements to the hardware.
This work proposes PARD, a programmable architecture for resourcing-on-demand that provides

such a new programming interface. PARD is inspired by the observation that a computer is
inherently a network in which hardware components communicate via packets (e.g., over the NoC
or PCIe). So we can apply networking technologies, e.g., principles of software-defined networking
(SDN) [3], to this intra-computer network.
PARD addresses three major technical challenges. First, to deal with the semantic gap between

high-level applications and underlying hardware packets, PARD attaches a high-level semantic tag
(e.g., a virtual machine or thread ID) to each memory-access, I/O, or interrupt packet. Second, to
allow a variety of hardware components to be programmed and managed via a common interface,
PARD designs programmable control planes that can be integrated into various shared resources
(e.g., cache, DRAM, and I/O devices) and can differentially process packets according to tag-based
rules. Third, to facilitate programming, PARD abstracts all control planes as a device file tree to
provide a uniform programming interface via which users create and apply tag-based rules.
With these efforts, PARD enables new functionalities like fully hardware-supported virtualization

and differentiated services in computers.
More details are described in this paper [2].

BODY
A computer is inherently a network. It is promising to apply networking tech-
nologies like SDN to computer architecture.
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