
Gelato Federation Meeting
Understanding Your Itanium System to Maximize Performance

May 22-25, 2005, San Jose, California, USA

Host: HP at their Palo Alto and Cupertino Campuses

Sunday, May 22, 2005

18:30 Sponsor Hosted Dinner at the Eulipia in Downtown San Jose

Monday, May 23, 2005 - HP Palo Alto Campus

8:30 Bldg. 20 Auditorium Registration

8:45 Bldg. 20 Auditorium Meeting Time

HP Welcome Dick Lampman - HP
Richard H. (Dick) Lampman leads HP's central
research and development organization, HP Labs.
He has responsibility for the research activities in six
research labs around the world, with the dual
objectives of providing leading-edge technologies to
HP's current businesses and creating new
technology-enabled opportunities for HP. Lampman
is based at the main laboratory in Palo Alto,
California.



State of the Gelato Federation
Mark will give an overview and status of the Federation's growth and
report on collective member characteristics. In addition, he will discuss
some of the Federation's key areas of interest and recent activity at
Gelato Central Operations.

Mark K. Smith - Gelato Central Operations
Mark K. Smith is the Managing Director of the Gelato
Federation. He works with Federation Members and
Sponsors around the world, fostering collaborative
relationships among Members, Sponsors, and the
general community to advance the Linux Itanium
platform. Mark has worked at several small software
companies and brings a diverse background in
business operations, start-up management, and
technical insight to Gelato. He holds a PhD in
Engineering and an MBA from the University of
Illinois at Urbana-Champaign.

The Itanium Image: Cultivating an Informed Perspective
The Gelato community is doing a vast amount of outstanding work with
Linux on the Itanium platform. Publicizing information about this work
will help counteract some of the negative popular press that Itanium has
received and in turn, accelerate the platform adoption rate. In this
presentation, a panel of marketing and PR experts from HP, Intel, and
SGI will talk about their efforts to positively promote Itanium and how
the Gelato community can help.

Representatives from HP, Intel, and SGI

Commercial Deployment of a Large Scale Itanium System
We will review the purpose, strategy, and use of the Itanium systems in
BP's High Performance Computing Center. Our HP and SGI systems
today have over 3200 Intel Itanium CPUs, the storage systems exceed
650 TB. We will also discuss future plans and ideas.

Keith Gray - British Petroleum
Keith Gray is the Manager of high-performance
computing at British Petroleum, where he is the
architect for technical infrastructure for the
company's Upstream Digital Business. He graduated
from Virginia Tech with a degree in Geophysics and
has spent 17 years within the oil and gas industry.



10:45 Morning Break

11:15 Bldg. 20 Auditorium Meeting Time

Low-Level Details for High Performance Using Intel's Itanium
Compiler
Two keys to obtaining high performance on IPF are managing the
memory subsystem and optimally scheduling loops. In the Intel
compiler, the High Level Optimizer (HLO) optimizes the memory
hierarchy via prefetching, loop: unrolling, interchange, blocking, etc. The
Software Pipeliner (SWP) employs modulo scheduling to achieve
compact loops by overlapping the execution of multiple iterations. How
does the programmer know what optimizations were performed (or not),
and why?

The compiler provides an optional set of Optimization Reports for the
different phases. This talk will describe the optimizations performed and
how to use the Optimization Reports to achieve high performance on
your applications.

Mark Davis - Intel
Mark Davis is a Senior Principal Engineer at Intel. He
serves as an architect of Intel's Itanium Compiler
Lab, providing high-quality, high-performance
compilers for enterprise-class Itanium platforms. He
has also been co-manager of the Itanium Compiler
Development team, and co-manager of the Itanium
code generator. Mark has specialized in compiler
optimizations, performance analysis, and
architecture design in his career. At Digital/Compaq,
he worked on the GEM compiler for Alpha, and was
technical lead when GEM was targeted to Itanium.
As compiler lead at Stellar/Stardent, he helped
design the world's first graphics supercomputer and
delivered high performance compilers for it. While at
Intermetrics, he was a language designer in DoD's
competition for the Ada language and then was
technical lead for an Ada compiler; later he helped
design and became technical director of a
highly-optimizing PL/I compiler developed for IBM.

Dr. Davis received his PhD in Computer Science
from Harvard.

12:15 Lunch (1.5 hours)

13:45 Bldg. 20 Auditorium Meeting Time

NASA Applications on the Altix



Update on GCC Improvements for the Itanium
Agenda:
Reviewing GCC Improvement Meeting
Rotating Register Support
Memory Disambiguation
SuperBlock Scheduling
Q&A

Wen-Mei Hwu - University of Illinois at
Urbana-Champaign
Wen-mei W. Hwu is the Walter J. ("Jerry") Sanders -
Advanced Micro Devices Endowed Chair in Electrical
and Computer Engineering in the Coordinated
Science Laboratory of the University of Illinois at
Urbana-Champaign. From 1997 to 1999, Dr. Hwu
served as the chairman of the Computer Engineering
Program at the University of Illinois. His research
interest is in the area of architecture, implementation,
and software for high-performance computer
systems. He is the director of the OpenIMPACT
project, which has delivered new compiler and
computer architecture technologies to the computer
industry since 1987. For his contributions to the
areas of compiler optimization and computer
architecture, he received the 1993 Eta Kappa Nu
Outstanding Young Electrical Engineer Award, the
1994 Xerox Award for Faculty Research, the 1994
University Scholar Award of the University of Illinois,
the 1997 Eta Kappa Nu-Holmes MacDonald
Outstanding Teaching Award, the 1998 ACM
SigArch Maurice Wilkes Award, the 1999 ACM
Grace Murray Hopper Award, the 2001 Tau Beta Pi
Daniel C. Drucker Eminent Faculty Award, and the
2002 ComputerWorld Honors Archive Medal. Prof.
Hwu holds four patents and is a fellow of IEEE and
ACM. Dr. Hwu serves on the Executive Committee of
the MARCO/DARPA Centers for Circuit and System
Solutions and Gigascale Systems Research. Dr.
Hwu received his PhD degree in Computer Science
from the University of California, Berkeley.



15:45 Afternoon Break

16:15 Bldg. 20 Auditorium Meeting Time

Montecito: A Look Inside the Next Itanium Processor
The Montecito delivers performance, power efficiency, and high
reliability while maintaining full compatibility with the Itanium 2
processor. Montecito improves the Itanium 2 processor core with
additional cache and a better organized memory hierarchy,
multiple-thread and multiple-core capabilities, new RAS+M
technologies, and a fundamental design shift in the area of power. The
final result is a single die with 4x the contexts, 7x the cache, 70% of the
power, 2.6x the power efficiency, and significant RAS+M capabilities
compared to the original Itanium 2 processor. This presentation will
cover the Montecito micro-architecture including details of the
processor's pipeline, memory sub-system, and MT/MC capabilities, plus
an overview of power management features (Foxton Technology) and
RAS+M features (Silvervale Technology).

Cameron McNairy - Intel
Cameron McNairy is an Architect for the Montecito
program. Previous to Montecito, Cameron was a
micro-architect for the Itanium 2 processor,
contributing to its design and final validation. He
plans to focus on performance, RAS, and system
interface issues in the design of future IPF products.
He came to the Itanium 2 team soon after its
inception from performance work on the first Itanium
processor.

Cameron received a BSEE and an MSEE from
Brigham Young University. He is a member of the
Institute of Electrical and Electronics Engineers.

October Pre-Meeting Highlights
Brazil—the primordial, tropical paradise, the passion of Carnival, the
immensity of the Amazon—truly a country of mythic proportions and
also the venue for the next Gelato meeting! The Pontifical Catholic
University of Rio Grande do Sul (PUCRS) will host us October 3-5 in
Porto Alegre, Rio Grande do Sul, Brazil, with a focus on Linux Itanium
research in Latin America and beyond. This will be a short presentation
about the location and logistics of the next meeting.

César De Rose - Catholic University of Rio
Grande do Sul
César De Rose is an Associate Professor in the
Computer Science Department at the Pontifical
Catholic University of Rio Grande do Sul (PUCRS),
Porto Alegre, Brazil. His primary research interests
are parallel and distributed computing and parallel
architectures. He is currently conducting research on
a variety of topics applied to clusters and grids,
including resource management, resource
monitoring and distributed allocation strategies.

Dr. De Rose received his doctoral degree in
Computer Science from the University Karlsruhe,
Germany, in 1998. He currently leads the Research
Center in High Performance Computing (CPAD -
PUCRS/HP) at PUCRS.



17:30 End of Day 1 Meetings

Tuesday, May 24, 2005 - HP Cupertino Campus
The term "Bundle" is used to denote a parallel session. During parallel sessions, no specific breaks are scheduled. Refreshments will be available throughout
the day. It is up to you to choose break times that work best for you.

8:30 Member Poster Session

9:30 Bundle 0

Maple Room Intel Compiler Switches and Effects on Architecture
This lecture will introduce engineers to the Intel C++ Compiler 9.0 for
Linux. It will cover some of the basic switches (O1, O2, O3) as well as
some of the more advanced switches (Parallel, OpenMP, PGO, IPO).
For each switch, there will be a short explanation on how that switch
takes advantage of a specific Intel Itanium Architecture feature.

Eric W. Moore - Intel
Eric Wynne Moore is a Senior Software Engineer
working in the Software Products Division at Intel
Corporation. In the past, he has worked at Rational,
Microsoft, RealAudio, Digital, Compaq, and Keane.
His specialties include operating systems, compilers,
high-performance computing, and performance
tuning. In the last couple of years, Moore has trained
more than 500 engineers in performance
optimization, including engineers at PNNL, CIA, FBI,
IBM, Dell, HP, SGI, Cisco, Intel, several universities,
as well as all over the world, including and around
Korea, China, Brazil, and Europe.



Madrone Room Large-Scale Shared-Memory Parallelism
For the last eight years, Nasa Ames has been a partner with SGI in
pushing the state of the art in shared memory parallelism on single
system image machines, in the belief that shared memory provides
simpler and faster methods of doing parallel applications. In this talk, we
will discuss some of the results and techniques that have been used to
take advantage of shared memory machines with hundreds of CPUs,
and to achieve high levels of scaling on real world applications.

If time permits, the speaker will veer off and gratuitously rant about any
of a number of other possible topics.

Bron Nelson - SGI
Bron Nelson is an SGI Software Engineer assigned
fulltime to the Nasa Ames "Columbia" system, an
installation of twenty 512 CPUs SGI Altix machines
running Linux. Currently ranked #2 on the Top 500
list, the Columbia machines are used by a variety of
researchers in aeronautics, cosmology, weather,
chemistry, and other fields. Bron works with the
researchers to help them achieve high performance
on their codes; does trouble shooting and diagnosis
when problems arise; and communicates back to
R&D about what works, what doesn't, and what
future directions would be useful.

Bron has been with SGI for the past 17 years. Prior
to that, he worked for Cray Research and LLNL. He
has an MS in Computer Science from UCLA, and a
BA in Mathematics from UC Berkeley.

10:00 Bundle 1

Maple Room Intel Compiler Switches and Effects on Architecture (Cont.) Eric W. Moore - Intel

Madrone Room Update on DIKU's Work on MySQL
Cache-conscious indexes, such as CSB+-tree, are sensitive to the
underlying processor architecture. In this talk, we will focus on how to
adapt the CSB+-tree so that it performs well on a range of different
processor architectures, including Itanium 2.

Previous work has focused on the impact of node size on the
performance of the CSB+-tree. We argue that it is necessary to
consider a larger group of parameters in order to adapt CSB+-tree to
processor architectures as different as Pentium and Itanium. We identify
this group of parameters and study how it impacts the performance of
CSB+-tree on Itanium 2. Finally, we propose a systematic method for
adapting CSB+-tree to new platforms. This work is a first step towards
integrating CSB+-tree in MySQLs heap storage manager.

Eric Jul - University of Copenhagen
Dr. Eric Jul is a Professor of Computer Science at
the Dept. of Computer Science at the University of
Copenhagen (DIKU) and heads the Distributed
Systems Group. He is also the Director of the Danish
Center for Grid Computing. Dr. Jul has been doing
research in distributed systems for 30 years and was
one of the principal developers of the Emerald
distributed programming language as well as the
main implementer of the Emerald Virtual Machine,
which includes full, on-the-fly, fine-grained object
mobility.



10:30 Bundle 2

Maple Room Performance Comparison Between GCC and icc on Itanium
Itanium requires extra effort with the compiler to extract performance.
Traditionally, Itanium compiler teams have focused on profile-based
optimization to extract the performance on Itanium machines.
Unfortunately, most application developers use either the default
optimization level of the compiler or -O2 with some caution. We
collected the runtime performance generated by both GCC and icc on a
set of applications that have not been tuned by either compiler. Such
measurement is more likely to represent the out-of-the-box performance
of the Linux-Itanium platform. It also helps us identify areas for
performance tuning efforts.

Shin-Ming Liu - HP
Shin-Ming Liu is the Project Manager for High-Level
Optimization and GCC of the Itanium C/C++
Compiler Section of the Java, Compiler, and Tools
Lab at HP in Cupertino, California. Liu led the
development effort for the high-level optimization and
code generator project in compilers targeted for the
Itanium processor. In this project, he helped
redesigned high-level optimization into a
highly-robust, scalable, and efficient component by
rearchitecting the infrastructure, from which many
new techniques were developed. Many
highly-recognized programming analysis methods
were adopted as well. Liu led the reinvention of
compiler development methodology by focusing on
modulization, memory footprint control, canonical
internal representation, and automatic error
detection. Before joining HP, he worked at MIPS/SGI
in the area of compiler front end, middle end, back
end, and linker. During that time, he coauthored
several technical publications.



Madrone Room Work-in-Progress: Itanium Virtual Memory
Some of today's workloads use massive amounts of virtual address
space and have very large working sets. For such workloads, handling
TLB misses can take a significant amount of time. One solution to the
problem is to use larger pages, so more memory is mapped with each
TLB entry. However, using larger pages for everything means slower
page fault times (as it takes longer to load a page from disk) and
possibly wasted memory, where mapped objects are smaller than a
page.

The Itanium architecture has two hardware-walked page table formats:
a "short format" virtual linear array and a "long format" hash table. Linux
currently uses the short format page table as a cache of the Linux page
table. We have a patch to allow the long format page table to be used.
Our measurements show that for most workloads changing the page
table format doesn't affect processing times.

Because the hardware walked page table is not the same as the Linux
page table, it's possible to change Linux's page table. We are currently
just starting a project to provide an abstract page table interface, and
then experiment with software page tables optimized for large address
spaces, and for super page implementation.

Peter Chubb - University of New South Wales
Peter Chubb is a Senior Research Engineer at
National ICT Australia and a Research Officer at
UNSW. He completed his PhD under Associate
Professor John Lions in 1989. Peter worked at
Softway Pty Ltd as a consultant and software
engineer doing UNIX kernel, security, and embedded
work. He joined Gelato@UNSW at its inception in
2002.

Peter started using UNIX in 1979 and has never
used Microsoft operating systems for more than a
few moments. His home life includes wife Lucy, who
also works at Gelato@UNSW, and two small
daughters. Peter's hobbies include music (he runs a
recorder consort), aquaria (3 tanks at present, no
room for more), and fine wines.

11:00 Bundle 3

Maple Room HP Caliper: A Powerful Performance Tool, Now on Linux IPF
For four years, HP Caliper has offered HP-UX Itanium developers a
powerful performance analysis tool that leverages the innovative
Performance Monitoring Unit present on Itanium processors. Coinciding
with the May 2005 Gelato meeting, HP Caliper becomes available to
Linux IPF programmers. This talk will provide a quick overview of
Caliper's capabilities, examples of its use and teasers for upcoming
attractions.

Eric Gouriou - HP
Eric Gouriou is a Lead Engineer in the HP Caliper
project. Before joining HP in 1999, Eric worked as a
technical consultant for Oracle in France. Eric holds
a master's of Computer Science from UCLA and a
Diplôme d'Ingénieur from Ecole Centrale Paris.



Madrone Room Advancing High-Performance Applications on Linux Itanium
The success of Linux on Itanium requires exploring new and improved
methods for permitting efficient and scalable interaction among
applications, libraries, and the operating system. We are examining
existing concurrency mechanisms and profiling tools for the
programming language C++; alternate interfaces, algorithms, data
structures, and locking mechanisms to improve the efficiency of library
and system calls; methods for reducing the number of kernel boundary
crossings; and techniques for communicating information between
applications and the kernel (currently achieved by system call or
signals). The target applications are those that heavily rely on or whose
performance is most affected by multi-threading and the interactions at
the boundaries between languages, libraries, run-time systems,
applications, and the operating system.

Therefore, the following fundamental software areas are being
examined: concurrency, network I/O, and memory management, which
form the core components of many applications. The progress of the
C++ concurrency, profiling with hardware counters, TCP server
performance, and application development will be presented.

Peter Buhr - University of Waterloo
Peter Buhr received BSc Hons, MSc, and PhD
degrees in computer science from the University of
Manitoba in 1976, 1978, 1985, respectively. He is
currently an Associate Professor in the School of
Computer Science at the University of Waterloo,
Canada. He was a Research Scientist with SUN
Microsystems Labs in 1993/4. His research interests
include concurrency, concurrent profiling/debugging,
persistence, and polymorphism. He is the principal
designer and primary developer of both µC++, a C++
high-level thread library, and µProfiler, a profiling and
debugging toolkit for µC++. Dr. Buhr is a member of
the Association of Computing Machinery.

11:30 Lunch (1 Hour)

12:30 Maple Room Meeting Time

Gelato Federation Strategy Session
We will use this time to identify: 1) general areas of the software
infrastructure which are lacking Itanium support, and 2) specific
applications/tools within these areas that are needed for you to perform
work on Linux-Itanium systems.

The session goal is to produce a short list of applications/tools (both
open source and proprietary) that Gelato members can either: 1) port
and optimize (open source), or 2) approach owning ISVs about
providing Itanium support (proprietary).

Mark K. Smith - Gelato Central Operations


