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r31 =r5, r6
r4 =r31
r2=r8,r9
r7=r2
rl5 =r27
rl6 =r28
rl7 =r29
r3=rll, r20
) =
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add r31=1r5,r6 ::
mov r4 =r31
add 2=r8 r9::
mov r7=r2
mov rl5 =r27
mov rl6 =r28
mov rl7 =r29
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— MIl, MLX, MMI, MFI, MMF, MIB, MBB, BBB, MMB, MFB
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Dispersal Matrix

* hintinfirst bundle B Possible [tanium™ Processor full issue
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Dispersal Matrix

* hintinfirst bundle — Possible McKinley Processor full issue
Possible McKinley and Itanium™ Processor full issue

Architectural Improvements Allow More Issued Instructions/Cycle .
Faster Execution )
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Functional Units

O 6 ALUs —e e OO o
O 6 Multi-Media H H o o

O Memory Ports =
O 2 Load, 4FP =
Load H =
O 2 Store @O
. . O o
Load/Store _

O0|nEEm| O
aod
aod

Itanium ™ Processor Binaries will run Faster on McKinley Processors
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o
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Itanium™ Processor
Architecture

PGO)

( Intrinsics)
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Intel® SW

e VTune™

* Intel® C++ ‘
¢ Intel® Fortran °
e KAI* C++ (PAC) OpenMP™
*KAP/Pro
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e ippsAdd [16s|32f|64f]

e ippsMul_16s_Sfs
-2
e ippsConvert_16s32f
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IPO -i IPO

Compile & Optimize _> Compile&10ptimize

Compile & Optimize ~ p M
Compile & Optimize ~— p
Compile & Optimize ~— p
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Spice-like

(icc) 0O2&IPO
—1.2x - 5.2x [gcc -O (2x typical)]
—1x - 2.4x [icc -0O2 (1.2x typical)]
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Compile program
icc -c -ipo foo.c foo.o
(fnlzn nhiart filal

foo.il

(un-optimized

Link program intermediate
icc -o foo -ipo foo.o language fi

2a. Compiler performs whole-program
optimizations

2b. Compiler invokes linker to produce
executable

(optimized

*Third party brands and names are the property of their respective owners

Page 13



*Third party brands and names are the property of their respective owners

PGO
[ gcc -O2 or icc -0O2]
$1.5M
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e |IPO

—status = UtilityFunc (ar
if (status !'= 0) // Not
Handl eErr (status);

e |A-32 [tanium ™

intal.

o
o lf switch
olf switch

4

Significant
Benefit Benefit

intal.

gl, arg2, arg3)
expected to fai
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MAKI LIRS
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foo
1 Compile+link to add instrumentation

instrumented
icc —o foo -prof_gen foo.c (executable)

Execute instrumented program — 12345678.dyn
Ifoo (dynamic profile)

Compilet+link using feedback pgopti .dpi.
icc —o foo -prof_use foo.c (merged .dyn files)

foo
(optimized
executable)
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PGO

McKinley and ltanium™
Processor CPI

3.0 O Branch
Mispredict /
2.5 Backend Flush

2.0 O Data Access /

o Scoreboard
01.5
1.0 B RSE

0.5
0.0 B Front End Stall

Itanium Itanium McKinley
Processor Processor Processor |\mynstalled / Issue
with O2 with PGO with PGO Limit
Build Build Build
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