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& WELCOME TO THE IEEE Micro Special Issue on

Hot Interconnects. In this issue, you will find the

best articles on the hottest, most cutting-edge

interconnects design occurring in industry and

academia from this year’s IEEE Symposium on

High Performance Interconnects (Hot Intercon-

nects). Like our sister conference,

Hot Chips, Hot Interconnects is a

choice venue for revealing the

latest and greatest advances in

hardware. This year at Hot Inter-

connects, we were pleased to wel-

come talks on new hardware from

Cray, Inc., as well as articles on

new network topologies and dis-

cussions on new local intercon-

nect links such as CXL and

evolutions of existing technolo-

gies such as NVLink.

A major theme of the submis-

sions at this year’s Hot Intercon-

nects was the intersection of AI

and networks and alternative

architectures. We saw work on topologies and

network congestion, characterization of AI/ML

workloads, and proposals for new underlying

architectures such as FPGAs and chiplets. This is

showing a trend toward smart networks and their

use in datacenters. Our talks from industry lead-

ers such as Andy Bechtolsheim, CDO of Arista

Networks, and panel discussions led to an inter-

esting debate about the future of edge computing

in the context of expected networking hardware

advances. We expect that these discussions will

lead to a number of articles on

related subjects at future Hot Inter-

connects conferences.

Our 2019 conference featured

16 highly rated extended abstracts

that went through rigorous peer

review, with at least four reviews

per submission. These extended

abstracts served as the basis for

the high-quality talks at this year’s

Hot Interconnects. The top-rated

articles from Hot Interconnects

were selected to undergo expan-

sion for inclusion in this Special

Issue. A group of the top seven

papers were invited to extend their

works for IEEE Micro. These then

went through additional rounds of peer review

followed by a rebuttal and revision phase. The

top six of those top articles are presented in this

issue.

The first article, “Path2SL: Leveraging Infini-

Band resources to reduce head-of-line blocking in

fat trees” byMaglione-Mathey et al., showshownet-

work queuing schemes can be adapted to utilize

virtual lanes in InfiniBand hardware to avoid
Digital Object Identifier 10.1109/MM.2019.2959114

Date of current version 14 January 2020.

Guest Editors’ IntroductionGuest Editors’ Introduction

Amajor theme of the

submissions at this

year’s Hot Interconnects

was the intersection of

AI and networks

and alternative

architectures.We saw

work on topologies and

network congestion,

characterization of AI/

MLworkloads, and

proposals for new

underlying architectures

such as FPGAs

and chiplets.

6
0272-1732 � 2020 IEEE Published by the IEEE Computer Society IEEE Micro



head-of-line blocking. The authors demonstrate

that their proposed approach ismore efficient than

previously proposed schemes for fat-tree topology

networks. This is important for overall network per-

formance on congested datacenter networks using

traditional high-performance network topologies.

The article “A bunch-of-wires (BoW) interface

for interchiplet communication” by Farjadrad

et al. details the design of a low-power, area-effi-

cient chiplet interconnect. The bunch-of-wires

approach is meant to combat the significant

expense of current inter-chiplet interconnects by

combining the ease of development of parallel

interfaceswith low-cost organic substrates.

In “Toward FPGA-based HPC: Advancing

interconnect technologies” by Lant et al., the

authors show that embedding custom network

and transport layers into FGPA hardware can sig-

nificantly improve performance over current

FPGA accelerator solutions. By decoupling the

FPGA from dependence with the host CPU for

network communications, significant perfor-

mance benefits can be seen that are useful in

high-demand compute systems.

The article “Communication profiling and

characterization of deep-learning workloads on

clusters with high-performance interconnects”

by Awan et al. examines the impact of distrib-

uted deep learning (DL) applications on hybrid

CPU+GPU nodes with high-speed interconnects.

The authors develop a profiler that provides

insight into the performance of DL workloads on

modern hybrid systems. The authors provide an

evaluation using many different interconnects,

GPUs, and CPU host architectures.

The article “High-quality fault resiliency in fat

trees” by Gliksberg et al. introduces a new deter-

ministic routing algorithm for parallel general-

ized fat-tree networks called Dmodc. Dmodc can

reroute networks with tens of thousands of

nodes in less than one second, letting datacenter

networks have more flexibility to respond to

changing workloads and individual distributed

jobs. The authors show their solution to be

robust and efficient.

Finally, the article “A high-throughput net-

work processor architecture for latency-critical

applications” by Roy et al. presents a design for

an advanced-IO-processor. This processor has

dedicated hardware for low-latency task switch-

ing. This hardware is utilized to provide two

times better latency for high-priority real-time

tasks by preempting work ongoing on network

processors. The overhead in terms of area and

power consumption for adding this specialized

hardware scheduling preemption is only 3% on

modern processors.

In addition to the best of Hot Interconnects

26 in this issue, the presentation slides for all of

the content of Hot Interconnects 26 are posted

at http://www.hoti.org/hoti26/program/. This

content includes our invited talks and keynotes.

Copies of Hot Interconnects 26 articles can be

found through the IEEE Xplore Digital Library at

http://ieeexplore.ieee.org. We hope that you will

enjoy the best of this year’s Hot Interconnects

and join us for Hot Interconnects 27 in August

2020 at QCT, San Jose, CA, USA. Participating in

person is the only way to access some of the

best interactive portions of the conference

including our popular technical panel sessions

and talks by industry leaders. In the day preced-

ing the conference, we offer an array of technical

tutorials to keep attendees up to date on the

latest advances in networking and give them

an opportunity to have hands-on learning experi-

ences facilitated by leaders from industry

and academia. Further details can be found at

http://www.hoti.org.

Ryan E. Grant is currently a Principal Member

of Technical Staff with the Center for Computa-

tional Research, Sandia National Laboratories,

Albuquerque, NM, USA. He is a Senior Member of

the IEEE. Contact him at regrant@sandia.gov.

Khaled Hamidouche is currently a Senior Mem-

ber of Technical Staff with AMDResearch, Austin, TX,

USA. Contact him at khaled.hamidouche@amd.com.
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