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I HP-UX 11i v3 Knowledge-on-Demand

Olﬂec’rive: Support software development partners
and customers in achieving better business
outcomes with HP-UX 11i.

What HP is providin%: a series of technical on-
demand training Webcasts
Focused on helping developers increase performance

through application optimization for HP-UX 11i v3 on
HP Integrity servers

Access to HP for follow-up questions
Available at www.hp.com/go/knowledgeondemand
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http://www.hp.com/go/knowledgeondemand

HP-UX 11i v3 Knowledge-on-Demand

Webinars — planned curriculum

Foundation Track Additional Webinars

Module 1: How to upgrade to HP-UX 11i v3 blished aoina forward!
Module 2: HP-UX open source resources pu going :

Module 3: Unified file cache
Module 4: Caliper
Module 5: NUMA Tuning: Getting the Most Out of Your Cellular Server by using NUMA
Module 6: The Mercury Library — Increasing Application Performance
Module 7: Software Transition Kit's (STK's) for HP-UX 11i v3
Java Developers Track
Module 8: Java Memory Management - Internals and Performance
Module 9: HPjmeter — measure Java application performance on HP-UX 1Ti
Module 10: Solving Java performance problems
C/C++ Developers Track
Module 11: pthreads enhancements in HP-UX 11i v3
Module 12: Kernel tracing & profiling tools (internal tools)
Module 13: Using compilers to get optimal performance
Module 14: HP Code Advisor: A Powerful New C/C++ Analysis Tool for HP-UX
Module 15: Montecito Hyper-Threading on HP-UX 11i v3
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Related HP-UX 11i v3 resources
A

developers’ resources

HP-UX 11i developers’ content
www.hp.com/go/hpuxdev

HP-UX 1T1i v3 news, functionality, product download and services
resources
www.hp.com/go/hpux11i

HP Integrity server ISV resources for DSPP members
www.hp.com/go/dspp integrity

HP Integrity server product information
www.hp.com/go/integrity

Software partner promotional opportunity

HP promotion for HP-UX 11i v3-ready software partner application
www.hp.com/go/v3promotion
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http://www.hp.com/go/hpuxdev
http://www.hp.com/go/hpux11i
http://www.hp.com/go/dspp_integrity
http://www.hp.com/go/integrity
http://www.hp.com/go/v3promotion

I Enjoy this Knowledge-on-Demand topic!

Thank you for taking time to learn about HP-UX 11i v3 and
related technologies.

Please send comments on today’s topic and/or requests for
future topics to:

hpuxquestions@hp.com
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HP Caliper performance tool for Integrity servers:

New features for understanding performance
An HP-UX 11i Knowledge-on-Demand software optimization Webcast

Technology for better business outcomes

© 2007 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice



I Introducing today’s speaker

Stephen Williams is a
member of the HP Caliper
team and has worked at HP
for the past 18 years.

He has worked on
debuggers and performance
tools and has specialized in
user interfaces.
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I Agendo

Quick overview of HP Caliper
New features in HP Caliper 4.2 and 4.3
New graphical user intertace (GUI) features

Future directions

Summary
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What is HP Caliper?

Per-process or system-wide performance measurement tool, for any
Intel® Itanium®/Itanium 2 processor native application

For Integrity servers running HP-UX and Linux
“Swiss Army knite”

Many different measurements

Common user interface and options g
Multiple report formats w/source and assembly

GUI and command-line tool

Uses Performance Monitor Unit (PMU) hardware and dynamic
instrumentation as needed

Measures any application without special builds
Per-process and system-wide measurements
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I Measured applications

HP, Intel®, and GNU compilers

C, C++, Fortran9x, assembly, Java
32-bit, 64-bit executable

Single-process, multi-process
Single-thread, multi-threaded

Optimized, unoptimized, debug, stripped
Main, static/dynamic shared libraries

Entire run, partial run, server/daemon

PA-RISC binaries on HP-UX tracked

“Just run it.” ~
[}
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Measurements

Measurement Use
Overview: ,
Profiles: alat, branch, dcache,
dilb, fprof, icache, Where?
itlb, cycles, traps
Traces: pmu_trace
Call stack: cstack
Add-on: -memory-usage*, -system-usage *
~data-summary
Call graph: scgprof, cgprot* Details?
Coverage: fcover* (instrumented)
Counts: acount*®, fcount*

*Not in Linux version
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I Command line examples

cal iper [measurementi] [options] application [ app-opts ]
cal iper [measurementi] [options] PID1 [PID2 ...]
cal 1per [measurementi]| [options] -w

Examples:
caliper fprof —o out.txt sweep3d
caliper dcache —t —p all cc himom.c
caliper cpu -w -0 out.txt --dur 10
caliper scgprof —p myproc myscript.sh
caliper i1cache —o out.txt 8451 8452 8453
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Collecting data using Caliper GUI

Choose target

Choose

measurement

1= HP Caliper
File Edit Connect Proje Collect| Advisor Window Help
I=EIEE) 1ZE=0N

&% collect X

Sampled call grapﬁ/— Default Project, un

hamed (not saved) \

—Target K/ v \i

' New application ¢ Currently running process(es) ¢ Entire system
—Application

Program: | cC

Arguments: | -0 crafty +04 -DHP -DSPEC_CPU2000 crafty.c

Standard input file (<): |

Standard output file (=): |

Standard error file (2=): |

Waorking directory:

| nome fswiliam ferafty]

Environment variables:

i HP Caliper -0l x|
File Edit Connect Project Collect Adwvisor Window Help
|ci Bl et | [
A il
CPU cydes (fprof, flat proﬁlé} -- Default Project, unnamed {not safed)
—Measurement \ =
—Overviews —Sampleqp%oﬁles
™ CPU metrics ¥ CPU cydes (fprof, flat profile)
" CPU event counts " ALAT misses

{~ Branch prediction

—Call Graphs
™ Sampled call graph
™ Instrumented call graph
™ Call-stack graph (wall-dock Sempling)

™ CPU cydes by bundle
" Data cache misses [ Data Histogram
" Data TLE misses

™ Instruction cache misses

" Instruction TLB misses

= Other \
{" Basic block arc counts
) Funckiom call counts

" Funchion CovErage

" Traps

hd|
< Previous | MNext = | 513rt|
v

_| Target | Measurement [ Selection |Metrics |avents |Samp|ing |Memory |

| \
Start collection

Target | Measurement | Selection |Metrics |Events |Sampling |Memory |

vl
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Text reports (overview section

HP Caliper A.4.3.108 Report Summary for Flat Profile

Run
information
(all processes)

Processor Information
Machine name: fitzroy

Number of processors: 4

Processor type: Itanium2 9M

Processor speed: 1600 MHz

Virtual machine: no

Run Information

Configuration: /opt/caliper/config/fprof

Date: July 19, 2007

Version: HP Caliper - HP-UX Itanium Version A.4.3.108
0s: HP-UX B.11.23 U ia64

Database: /home/swilliam/sw.db

Measurement scope: per-process

Sampling Specification
Sampling event: CPU_CYCLES
Sampling period: 500000 events
Sampling period variation: 25000 (5.00% of sampling period)
Sampling counter privilege: user (user-space sampling)
Data granularity: 16 bytes
Data sampled: 1P

HP-UX 11i v3 Training

CPU data

(all processes)

Metrics Summed for Entire Run

PLM
Event Name U..K TH Count
CPU_CYCLES X 0 88037986979
BACK_END_BUBBLE.ALL X 0 34035683649
BE_EXE_BUBBLE.GRALL X 0 13006566279

PLM: Privilege Level Mask

U/K = user/kernel levels (U: level 3, K: level 0)

The intermediate levels (1, 2) are unused on HP-UX or Linux

X I the metric is measured at the given level (_ : not measured)
TH: event THreshold, determines the event counter behavior,

TH == 0 : counter += event_count_in_cycle

TH > 0 : counter += (event_count_in_cycle >= threshold ? 1 : 0)
% Cycles lost due to stalls (lower is better):

38.66 = 100 * (BACK_END_BUBBLE.ALL / CPU_CYCLES)

% Cycles stalled due to GR/GR or GR/load dependency (lower is
better):

14.77 = 100 * (BE_EXE_BUBBLE.GRALL / CPU_CYCLES)

Per-process
data

% Total Cumulat
1P % of 1P

Samples Total Samples Process
89.90 89.90 158312 be (PID: 13207)
8.73 98.63 15368 ecom (PID: 13196)
1.28 99.90 2247  u2comp (PID: 13202)

| 2
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Text reports (per-process sections

Load Module Summary Per-module doi’o
Flat Profile Report for be e
% Total Cumulat
Report for be process o e
Target Application p p Samples Total Samples Load Module
Program: /opt/langtools/Ibin/be e
Invocation: /opt/langtools/lIbin/be -keep_dir ... 78.90 78.90 124905 be
Process ID: 13207 (exec"d by sh, Process 1D 13207) 19.14 98.04 30298 libc.so.1
Start time: 02:13:39 PM 1.95 99.98 3083 libCsup.so.1
End time: 02:14:30 PM
Termination Status: O
Last modified: March 31, 2006 at 10:35 AM . .
Memory model : 1LP32 Function Summary Per-fu nC‘I'|On dOtO
Processor set: default
% Total Cumulat
Target Execution Time Run 1P % of 1P
Real time: 51.262 seconds Samples Total Samples Function File
User time: 50.121 seconds informqhon ——————————————————————————————————————————————————————————————
System time: 0.269 seconds 8.12 8.12 12855 libc.so.1l::real_malloc malloc.c
3.80 11.92 6021 be::_ milli_rem32U
Sampling Specification 2.68 14.61 4249 libc.so.l::real_free malloc.c
Number of samples: 158312 .
vata sampled: 1P - Function source/
Metrics Summed for All Processes CPU dO‘I'O Function Details d|Sassemb|y
PLM % Total Line]
Event Name U..K TH Count P P Slot] >Statement]
_______________________________________________ Samples Samples Col ,0ffset Instruction
CPU_CYCLES X 0 79142392492 T
BACK_END_BUBBLE . ALL x_ 0 30955135677 8.12 [libc.so.1l::real_malloc, 0x40f36a0, malloc.c]
BE_EXE_BUBBLE.GRALL X 0 11949987303 12855 ~2576 Function Totals

T () |
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GUI reports (run information

View Run

Summary

For all

processes

For specitic

process

HP C:lliper =100 x]
i HP Caliper =100 2|kt collect Advisor Window Help
File Edit Connect Project Collect Advisor Window Help | = | E
|5 Bl o o |3 | & | B IENI™ = cru cydes Run (ftzroy, 2007-07-21.9:07.4M) X =5
P Projects 52 I =B (VT3S 4l CPU Cydles Run (fitzroy, 2007-07-21 5:07 AM) X v = B || = | [Executable: be (1 instance) Executable: [be (Linstance) 7]
Connected to fitzroy.cup.hp.t = | |Executable: All Executables Executable: I Al Executables j Run Summary |
T | S gy (0 Run Summary | B -
i Default Project =[] per- Run Summary for he
--(l CPU Cydes Run (Per-|| |HP Caliper A.4.3.107 Flat Profile Multi-Process Report Summmary o
E Process Tree Target Application
Run Summary Processor Infortmation CPU Prograrn: foptiangtoolsdbinbe
CPU Events (CPU Iachine narme: fiteroy PUC Inwrocation: foptiangtoolsibitibe -keep_dir Aranftmpd00000639_(
Histogram (CPU C Nutnber of processors: 4 Process 1D 27262 (exec'd by sh, Process 1D 27262)
Processor type: Ttarium?2 I Start time: 09:07.46 AM
Processor speed: 1600 WHz End time: 09:08:37 AM
Virtual rnachine: no Tertrdnation Status: 0
Last madified: March 31, 2006 at 10:35 AN
Fun Information Memory model: ILP32
Configuration: Mome/swilliam/capi/configfprof Processor sel: default
Date: July 21, 2007
Wersion: HP Caliper - HP-UZX Itarum Version A.4.3.10 Target Execution Time
as: HP-UXB.11.23 U 64 Feal titne: 51.126 seconds b
Database: fhome/swilliam/swr. db User titne: 50.099 seconds
IMeasuremnent scope: PEC-process System time: 0.238 seconds
Zarmpling Specification Sarnpling Specification
Sampling event. CPU_CYCLES Mutnber of samples: 158261
Sarrpling period: 500000 events Data sampled: P
Barrpling period variation: 25000 (5.00% of sampling period)
Sampling counter privilege: user (user-space sampling) Load Modules Included
Data grarlarity: 16 bytes b Tnad Tfndiles Start Address Frd Adrdress Fuft D:_nlll
Diata_samnled: ) J !

1

| o
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GUI reports (CPU data

For all
processes

For specitic
process

i
i HP Caliper I [=] B} Colect Advisor Window Help
File Edit Connect Project Collect Advisor Window Help | ] | E
| e B oG M| 2 for =4 & CPU Cydes Run (fitzroy, 2007-07-21 9:07 AM) X v =0
D projects 32 ] i m VP ot CPU Cydes Run (fitzroy, 2007-07-219:07 AM) X v = O |f ||Process: be (PID: 27262) Show Data for: IProcesses j| be PID: 27262)  ¥|

Vi eW C P U Connected to fitzroy.cup.hp.c =

P US| 5 e @

Process: All Processes Show Data for: | Processes jl All Processes

Run Summary CPU Events

EH= Default Project
== CPU Cycles Run (Per-

\ s Process Tree

Run Summary
& Histogram (CPU €

data -

CPU Events {CPU

Metrics Summed for Entire Run

FLIM
UK

Event Mame Threshald Count

CPU_CYCLEZ BBO22316015

BACE_END BUBBLE. ALL 34010500194

BE_EXFE_BUBBLE. GRALL 12984474741

Legend
PIM: Privilege Level Mask
U/K = user/kernel levels

The intermediate levels

[U: lewvel 3,
1, 2

x : the metric is weasured at the giwven level [_ :

E: lewel 0O)
are unused on HP-U:
TH: event THreshold, determines the ewvent counter behan
TH == 0 :
TH >0 :

counter += event count_in cycle

counter += [(event count_in cycle »= thres

Derived Metrics

% Cycles lost due to stalls (lower is better)
38.64 100 * (BACK_EMND_BUBELE ALL f CPU_CYCLES)

47 ) - | 3

Run Summary CPU Events |

Metrics Summed for be (PID: 27262) =
Ewent MName AL Threshold Count
UK

CPU_CYCLER - S 0 TOL18309297
BACK _EMND BUBBLE ALL " 0 30030447818
BE_EXF_BUBBLE.GERALL - 0 11931078840
Legend
PLM: Privilege Lewvel Mask

U/K = user/kernel levels (U: level 3, E: level 0)

The intermediate lewvels (1, Z) are unused on HP-TI2

X : the metric is measured at the given level [_ :
TH: event THreshold, determines the ewvent counter behas

TH == 0 : counter += event_count_in cycle

TH > 0 : counter += (event count in cycle >= thres
Derived Metrics

% Cycles lost due to stalls (lower is better)
39.09 100 * (BACK_END_BUBBLE.ALL / CPU_CYCLES)
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GUI reports (per-process with drill down

Drill down (with double-click
View per-

process data - T —
= = File Edit Connect Project Collect Advisor Window Help
File Edit Connect Project Collect A -—
| 4] B2

It G e o &

=
m}
Collect CPU Cydes Run (fitzroy, 2007-
S 2 3 ~
L HP Caliper > Executable: be (1instance) Load Module: t - | 0% % | | @ | e 1=
File Edit Conngct Project Collect Advisor Window Hefp [ Histogram | ] Histogram |
J r4 | I - = Qverview: Percent
IP Samples
— of Grand Totals
Droecs 23| =0 N\gres Rencton Dy E— e
6% 32
Connected to fiterpy.cup.hp. = _ milli_rem32u 0x0000:0: M setf.sig 237 =55
- 23 i1 M setf.ai £9=r32 —
s E{Jl 5 - Load McHules Setlterator::nextSetData(BtreeNode <Se g
= Ty "'l EaE M5Tail::Set::largeMember (unsigned int) o 2 I adds rlg=-1,r33 -l
Bz Defait Prpject i LinearPool::operator(] (unsigned int) cons 0x0010:0 M 4 7, p0
-5 CPU Qydes Run (Per- libc.so. 1 = = 8 - ® ’ - S R Tl
E Plocess Tres lbCsup.so.1 Btree<SetData >::findOrInsert{int,unsign 1 M cmpd.eg.unc  pé,pl=r0,r33 —
n Summary be (PID: 27262) did.so NSTail::Set::addElement{unsigned int) 2 B (p7) br.dpnt.many {[selfl+0xla...
Ewvents (CPU|| = ecom (PID: 27251) lbm.s0.1 ResourceManager::getReverseSiblingRes 0x0020:0 M znd rll=rlé, r33 187
=] Histogram (CPU C||  u2comp (PID: 27253) “ﬁernell ateway™ Dag::addMonRegisterDependences(Dagh 1 M and ré=rlg,r32
Id (PID: 27252) DagMode: :dagConstMarkPredArc{DagNoc :2 I (pé) break.i 1
sh (PID: 27258) LinearPool: :malloc{unsigned long) 0x0030:0 M adds r15=-2,733
cc (PID: 27250) MS5Tail::Set: :operator = ={N5Tail::Set can: 1M 2ddl r14=-5736, rl
sh (PID: 27259) SYZ_LoopSCCFinder:: Contains{unsigned i 2 T adds r9=1,r33 :;
meke|(FInE 2 r2se) i;—?l":”‘:er"Ph'I::NDdE[Lf”S'gTdt'”t) 0X0040:0 M cmpd.eq.unc  pé,p0=rd,ril 194
uname (PID: 27261) op'rals;é E|"°"erah r"(“”s'gne‘ int) ] (1 M and rll=rlg,rl5
rm (PID: 27265) _SSAFlowGraph:: OPT_SSAFlowGrapl 2 T Zxtd r15=r15
rm (PID: 27263) rb_tree<SYZ_Range,SYZ_Range,ident<S
= 00050:0 M and ro=ra,ri3
uname (PID: 27260) Setterator::initQ
. :1 I Zxtd rlé=r32
sh (PID: 27260) OPT_S5A:InsertPhiNodes_() - . - .
12 r.ret. t.many H —
sh (PID: 27261) M5Tail::Set:realPlusEquals (MN5Tail: :Set cc = (p€) r_e s &= ‘narz{ ==
make (PID: 27253) Biree<SetData>:initialize (Btree <SetDat ExEOER: gty setf.sig LEESEL 4t
make (PID: 27258) Biree<SetData>::insert(BtreeNode <Setl 3L cmps.eq.unc  pé,p0=ri3, riz
.5 = 8=
cc (PID: 27252) OPT_DeadCodeElimination: :Process_{OPT X ZxLs EESEs o
-
cc {PID: 27251) 4|
Executables I Load Modules I Functions  Source Disassembly
Executables I Load Modules  Fynctions
Executables | oad Modules !
q | _,I Processes I

% A3
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I What's new in Caliper?

VSE information in reports

Processor set selection

Hyper-Threading data (Dual-Core Intel® ltanium® 2
processor only)

System usage data

Three top-level views of data (per-process, per-load
module, or per-executable)

Profiling traps, interrupts, faults (Dual-Core Intel ltanium 2
processor only)

Latency buckets for data cache miss samples
Histograms of data cache misses by data address
Call-stack sampling
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VSE information in run summaries

A
£ CPU Cycles Run (raver
llected on virtual hin
co eC. = ?On viriua HP Caliper A.4.3.107 Flat Profile Mulii-Process Report Summary =]
mOCh Ine! Processor Information
\ Mlachitie natne: raven
1 Mumber of processors: B
Fra t type: IMontecito
Processor spest: 1200 IWH=
Wirtual rmachine; 10
Which processor T

SefS | NC | U d ed | n Configuration: fhomefswilliam/capi’config/fprof |l

5 \ Date; July 19, 2007
measurement: | Version: HP Caliper - HP-UX Itanium Version 4 4
: HP-TTX B.11.23 Tia6d
Diatabage; fhome/swilliam/zsw. db
Ieasurernent scope: peet (2, 3)

4 | of

(D ]
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hoosing processor sets

Command line: --scope pset=ID[:ID...]

i Process Set Browser =1of ]
1= HP Caliper —Select Processor Sets (Psets) Directly

File Edit Connect Project Collect Adwisor Window Help

| pset | crus [~
IciEl|r & o || B2 [m] 00,1
% collect X 112,3 -
_w(@ 12
CPU cydes (fprof, flat profile) -- Default Project, unnamed (not saved) 36 7 :l

—Target
" Mew applicaion ¢ Currently runni Bressfes) (% Entire system e
|peet| Pmm| PrD | Command

|
System O 0 22753 22756 | jusrjbin/X11/xterm -sl 1024 -fn 6x13 -sb s -name_l
O o 1601 1 joptfhpsmhlbinfemhstartd
¢ Kernel, processes & load modules m| 0| 1756 1755  jusr/sbin/nfsd 30
= O 0 1638 1  Jetc/optfresmon,lbin/emsagent

4__ ' Kemel O 0 3092 1  Joptfwbem/sbin/cdmserverd v|

4 3

G U | | | Exdude ide task: = I

Excude calipa L v Show processes whose command matches (regex): | Apply |

Module search path: |

Processor sets: " Al % Processor set IDs: | P | Brow ’TI — |
ance

il
Mext = | Start |

Target | Measurement | Selection |Metrics |Events |Sampling |Memorv |

(D ]
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Hyper-Threading

i
File Edit Connect Project Collect Advisor Window Help
|C3 - o | O [
(o354 4t CPU Cydes Run (manaslu, 2007-07-20 11:05 AM) X Executsble: [be (1instance) x| = &
Executable: be (1 instance)

Run Surnmary I

|»

Run Summary for be

Target Application
WO S H y p e r- Program: foptdangtoolsAbintbe

. Itwocation: FoptlangtoolsAbinbe -keep_dir Arartmmp/00000639_00001420 +Uhdriver

Th I’eCId | ng enda bled Process D 665 (exec'd by sh, Process 1D 66053

Start titme: 110524 AN
1 End tirne: 11:06:28 Al
d Url ng dOfO Termination Status: 0
| | . ? Last modified: Oictober 24, 2006 at 11:33 AN

CcO eCfI onr Memory model:  ILP332

Processor set: 1

I Hyperttureading: ot for this process

Target Execution Time

Real time: 63.779 seconds
Uzer titme: 61,750 seconds
Srrstern tite: 0,876 zeconds

Sampling Specification
Murnber of samples: 171444

Data sampled: P 2
Kl | 3

(D ]
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Hyper-Threading: impact

Cycles used by
this process’

hyper-thread
(AT = False)

Cycles used by
both hyper-threads
(AT = True)

Percentage cycles

\-

1o/
File Edit Connect Project Collect Advisor Window Help
| N O S =
fofs) =aql o1 CPU Cydles Run (manaslu, 2007-07-20 11:05 AM) X =g
Process: be (PID: 6535)
Show Data for: IProcesses jl be (PID: 6635) j
Run Summary CPU Events |
-
File Edit Conmect Project C Metrics Summed for be (PID: 6605) j
e
e300 -t O Event Name PLM Threshold | AC| AT Count
UK
Process: be (PID: 6695) BE_LI1D_FPU BUBBLE ALL |[x i T F 4663185079
Show Data for: I Processes — — — —
BE_REE_BUBBLE ALL 0 F F 2155584005
Wmary CPUEY i =
$ : BE_FLUSH_BUBBLE ALL i 0 T F 5246162626
% Cycles lostYag to sta
BACK EMND_BUBBLEFE - i] F F 4302875287
544 =1
™ CPU_OP_CYCLES ALL - 0 T F 85709723329
5 st due to reg
0.6 = (100 o CPU_OF_CYCLES ALL i 0 T T 86354119100
% Cycles IUSt due to GF RE FVWE RITRRI R ATT £z n I " 15949731 G‘G“Trlb ﬁl
0.35 = 100 =

%o Cyeles lost due to FP
0.00 = 100 *(BE _L1D FPU BUBBLE ALL - BE LID FPU BUBBLE.LID) / CPU
% Core cycles due to this thread

T IICFLILE, O I WL o T,

due to process’s
hyper-thread

» 0035 = 100 *(CPU OP CYCLESALL/CPU OP CYCLES ALLat=true)

K| | »

-

Note: available with alat, cycles, ecount, and fprof measurements

HP-UX 11i v3 Training
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er-Threading:
collecting thread switching data

Command line: caliper cpu --metric overview ...
caliper cpu --metric threadswitch ...

o LTk
File Edit Conmect Project Collect Advisor Window Help File Edit Conmect Project Collect Advisor Window Help
|ciEl s | O e | g r &0 ==
% collect X =& =5
CPU metrics — Default Project, Collection Spedification (not saved) CPU metrics -- Default Project, Collection Spedification (not saved)
—Measurement = — CPU Metrics -
—Overvi —Sampled Profles ———————————— e e
G U | ' CPU metrics " CPU cydes (fprof, flat profile) User Level 2 Level 1 Kernel
£~ CPU event counts " ALAT misses ™ Eranch paths F T -+
€ Branch prediction ™ Branch prediction F © ] 7
rekeis ™ CPU cydes by bundle [V Cydles per instruction | IR I
¢ sampled call graph {" Data cache misses [~ Data Histogram ™ Control speculation F r ~
£~ Instrumented call araph " Dats TLE misses W e E = =
" Call-stack graph (wall-dock sampling) £ Instruction cache misses [7 [insicaon el ¥ u v
Other " Instruction TLE misses ¥ Floating point F r ¥
" Traps ¥ Pipeline stalls V v
£ Basic black arc counts
¥ Thread switch vV r v
€ Function call courts p
| Funickion COVErage Cakche Metrics
LI 1 |IV Heme | munl 01 .I-...nl 4 Vn.—nl;lLI
< Previous | Mext > | ﬂl < Previous | Mext > ﬂl
Target | Measurement ] Selection | Metrics | Events | Sampling | Temary | Target | Measirement [ Selechon lMet’ics J e | Samping | Termory |

Thread switch data collected by detault

A3
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I Hyper-Threading: thread switch (TS
data

Distribution of stall cycles before TSs
Breakdown of TS causes Total TS overhead cycles per second

TSs per 1000 instructions Total TS gated cycles
TSs per second — per second

I HP G =10l x]
File Edit Connect| Project Cgllect Advisor Window Help
= I AT
Collect slu, 2007-07-20 1 Progess: Ihe (PID: 6579) j Shaw Samples for: ITHREADSWITCH Summary Ftatistics j =&
Process: be (PID: 657F)
CPU Metrics | Heoder
E n 1_i r THREADSWI]CH Summary Statistics ;I °
e tool
_— Cause of TS Stall Cydes Before TS I p
run Stats | TSPerSec | TSPerKinst | L3miss | Timer | Hint | Other | 0-3 | 415 | 1663 | 64-255 | »=256 | Overhead Cydes Per Sec | Gated Cydes Per Sec
MEAN 371934 0.167 61.56% 37.32% 0.00% 112% 50.26% 45.81% 3.77% 0.12% 0.04% 775380 10710
STDEV 245631 0.170 | 15.33%  14.85% 0.00% 0.71% 12.41% 13.28% 1.92% 0.06% 0.03% 439013 1803
90%CI 54696 0,045  4.04% 3.91% 0.00% 0.19% 3.27% 3.50% 0.51% 0.02% 0.01% |Tofq| Thread Switch Overhead Cyc|e5 per Second|
MINIMUM | 115956 0.054 23.13% 6.27% 0.00% 0.23% 13.40% 27.59% 0.70% 0.02% 0.00% Siri 7S
Lows0 307238 0,122 57.52% 33.41% 0.00% 0.93% 96.99% <42.31% 3.27% 0.10% 0.03% 643947 5945
HIGHS0 436630 0.211 65.60% 41.23% 0.00% 131% 53.53% 49.31% 4.28% 0.19% 0.05% 906813 15475
MAXIMUM | 1395500 1047 93.35% 74.79% 0.00% 3.51% 69.31% 84.12% 8.31% 0.28% 0.11% 2818934 119738 j
-
S m THREADSWITCH Metric Samples
ample
e —— Cause of TS Stall Cydes Before TS
M .I. Semple | TS Per Sec | TSPerKinst | Lamiss | Timer | Hint | Other | 03 | 415 | 1563 |64-255 | >=256  Overhead Cydes Per Sec | Gated Cydes Per Sec
pOIn S 1 401413 0.170 49.73% 49.73% 0.00% 0.48% 63.77% 32.24% 3.66% 0.22% 0.11% 1176963 119733
2| 245413 0.092 58.13% 41.26% 0.00% 0.61% 55.81% 39.31% 4.73% 0.13% 0.02% 511450 12544
3 249081 0.089 57.23% 41.88% 0.00% 0.89% 60.98% 34.53% 431% 0.16% 0.02% 537706 11363
4 221684 0.079 55.46% 43.48% 0.00% 1.06% 56.12% 39.60% 4.08% 0.14% 0.06% 467713 10356
5 271169 0.097 64.48% 34.47% 0.00% 1.06% 43.40% 48.41% 3.08% 0.09% 0.03% 554383 6881 |

A3
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System usage dato

Currently available only from command line tool and text
reports

Collected using kernel instrumentation
Collected when —system-usage option is specitied:
--system-usage [al l][:runstatus][:syscal ls]

runstatus - Results in a report on how much time each
process spent running, eligible to run but not running, and
waiting

syscal ls - Results in a report of how much time a

process spent in each system call as well as how many
times each system call was called

all - Equivalent to specitying both runstatus and
syscalls Q|
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System usage data (sample report)

System Usage - Run status Breakdown of process’s time*

Relative W ——————-- Time (thread secs) ----————  ——————- Percentage --------
Time Running Eligible Warting Running Eligible wairting
Overall 22.6300 0.0030 79.8851 22_07% 0.00% 77.92%

Relative Time Total Calls ——————-——- Time (thread secs) -----——---
System Call Calls / Sec Minimum  Average Max imum Total
Overall

open 1044 20.47 0.00001 0.00014 0.00546 0.14749
execve 1 0.02 0.12050 0.12050 0.12050 0.12050
brk 40636 796.78 0.00000 0.00000 0.00152 0.04566
write 641 12.57 0.00000 0.00004 0.00869 0.02733
read 49 0.96 0.00000 0.00025 0.00368 0.01206
unlink 1 0.02 0.00501 0.00501 0.00501 0.00501

*Time is summed across threads (can be > process time)

(D ]

HP-UX 11i v3 Training invent




I Three top-level data views

Top-level profile data can be shown in three
separate ways:

By process

By load module (data combined for each load module
instance across all processes measured)

By executable (data combined for process instances
sharing same executable)

lower-level data (e.g., perfunction data) reflects
top-level data (e.g., load module’s tunction data
tor all processes combined)
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Top-level views (text reports

Process Summary ——grOUp—by none

% Total Cumulat — —

otal - Cunula - group-by module
Samples Total Samples  Process
——————————————————————————————————————————— Load Module Summary

27.24 27.24 43821 be (PID: 26928)

12.97 40.20 20858 be (PID: 26897) % Total Cumulat

7.67 47.87 12339 be (PID: 26910) Ip % of P

6.77 54.64 10889 be (PID: 26887)

4.19 58.83 6736 be (PID: 26881) Samples Total Samples Load Module

4.18 63.01 6731 be (PID: 26914) e

3.74 66.76 6023 be (PID: 26974) 71.15 71.15 114468 be

2.76 72.47 4447 be (PID: 26980)

2.66  75.13 4273 be (PID: 26905) -92 95.83 12749 ecom

.96 97.79 3152 libCsup.so.1

.14 98.94 1841 u2comp

.78 99.71 1249 dld.so

.14 99.85 227 sh

.08 99.94 134 Id

.03 99.97 48  make

34  *kernel gateway*

[Minimum process entries: 5, percent cutoff: 2.00,
cumulative percent cutoff: 100.00]

Process Summary __g roup_by exeCUtab I e

O OO0 O 0O 00000 O Fr Pk N
o
N
©
©
©
©

% Total Cumulat 00 99.99 7 libstream.so.1
1P % of P 00  100.00 6 cc
Samples Total Samples  Process 00 100.00 4 libm.so.1
87.13  87.13 140169 be (38 instances) 00 100.00 2 libunwind.so.1
10.84  97.97 17444  ecom (38 instances) 00 100.00 1 libstd.so.1
1.60 99.57 2569 u2comp (PID: 26859) 00  100.00 1 libdl.so.1
0.24 99.81 382 sh (78 instances) e
0.11  99.91 170 1d (PID: 26857) 100.00  100.00 160876  Total

[Minimum process entries: 5, percent cutoff: 2.00,
cumulative percent cutoff: 100.00]
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Top-level views (GUI

Choose top level

I HP Caliper i =]
File Edit Connect Project Collect Advisor Window Help
= p= Caliper J o [% | r | Qo | i1 | E

= Advisor Window Help (o724 1Lt CPU Cycles Run (raven, 2007-07-20 2:25PM) X =8
I HP Caliper
File Edit Connect Project Collect Advisor Window Application Load Modules
|rElr £ 0 =R -|[ee s = 8] [ E
(o0 fadl B CPU Cydes Run {raven, 2007-07-20 2:25PM) X \@:am |
Application Processes = ’E % % ’El e | o B * IP Samples nggiew{;_l?_e;glent
. ”E o 6 | = E = Histogram & ;’op LeveI:ILoad Modules j _ ;::o — =
i ¥ IP Samples ’7 =
| ristogram | Top LeveI:IExecutahIes | % Grand ... | libe.sa. 1 .
T __IP Samples = be (33 instances) 9 i ecom .
Top Level:|Processes 5 libCsup.so. 1
ecom (38 instances) I 17444 ] I
be (PID: 26928) 43821 u2comp (1instance) | 2569 [ u2comp 1841 |
be (PID: 26857) . 20858 sh (78 instances) 3az2 i s |
be (PID: 26910) I 12333 Id (1 instance) 170 L =
Be(EID-F65A) I guaas make (40 instances) 75 e S
be (PID: 26881) 6736 uname (39 instances) 46 mets b
be (PID: 26914) 6731 cc (40 instances) 17 “kernel gateway™ 34
e o)) 2] rm (2 instances) 4 Eskean: S0 i
ecom (PID: 26834) 4747 o [
be (PID: 26980) 4447 librm.so. 1 4
be (PID: 26905) 4273 liburiwind.so. 1 2
u2comp (PID: 26859) 2569 libstd.sa. 1 1
be (PID: 26301) 2495 libdl.s0. 1 1
be (PID: 25929) 2406
ecom (PID: 26823) 2290
be (PID: 26833) 2125
be (PID: 26911) 2049
be (PID: 26956) 1901
ecom (PID: 26821) 1867 Load Modules |
be (PID: 26953) 1462
be (PID: 26853) 1366 |
be (PID: 26571) 217 _Executables | I
Processes |

| )]
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Profiling traps, taults, and interrupts

Traps captured by sampling Montecito ETB
All 34 traps, interrupts, and taults sampled

Drill down into trap samples, down to instruction level

. -
Command line: caliper traps {-w | PIDs | program ...}
. oo o
G U I =10l x|
File Edit Connect Project Collect Adwisor Window Help
ICTE &0 ™[5
. =
Traps -- Default Project, Collection Specification {not saved)
eeeeeeeeeee A
- Overviews —Sampled Profiles
" CPU metrics " CPU cydes (fprof, fiat profile)
™ CPU event coun ts ' ALAT misses
¢ Branch prediction
SEERTE  CPU cydes by bund!
¢ sampled callgraph " Data cache misses I Dataistagram
" Instrumented call graj ph " Data TLB misses
= Call-stack araph (wall-cock sampling) " Instruction ca che misses
______ " Instruction TLB misses
£ Basic black arc counts Chas
| Funchion call counts |
€ Funchion coverage
I~
EEEEEEEEEEEEE | ﬂl
eeeeeeeeeeeeeeee ]Selectlon ‘ [Mekrics ‘ Events ‘ Sampling ‘ Memary |
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Viewing traps, interrupts, taults profile

Command line: ——traps-reported frapl[,trap2,...,trapé]

Show traps by

load module

Choose traps
of interest

HP-UX 11i v3 Training

I HP Caliper =10 x|

File Edit Connect Project Collect Advisor Window Help

o | & | B

(fP Projects &3 l =g Co\lect| Call Stack Graph Run (adlvpar4, 2007... ‘ Data Cache Misses Run (adivpar4, 200...

Connected to adlvpar4.cup.hp.com = ||Application Load Modules :ﬂ: ‘ . HE o ey ’E| Fe | E b4
L

PG| e @

_

E-{=% Default Project
: @9 Call Stack Graph Run {Per-process on ;
ﬂa Data Cache Misses Run {Per-process ¢
ﬂa Traps Run {Per-process on adlvpar4, 2
-2 Process Tree
Run Summary

L 1D_FPU_BUBBLE
Histogram (Traps)

CO | L

[ Histogram |

Top Level:

ecom

libc.so.1
u2comp
did.so
WU

rap

Samples

e ow GY

Samples Per Trap |
ms | onz | eexce | uaorer | FeruT | FemRe | omER
[doe... (%, [W.. [T

0 0 1 ul w [
0 0 1 0 1

] 0 0 ol 2 |-
0 0 0 of 4

0 0 0 0 o |

0 0 0 o] 1

zl

Choose traps to be displayed (maximum of &)

ault

Alternate Instruction TLE Fault
Alternate Data TLE Fault
Data Nested TLB Fault

Instruction Key Miss Fault
Data Key Miss Fault

Data Dirty Bit Fault
Instruction Access Bit Fault
Data Access Bit Fault
Break Instruction Fault
External Interrupt

Load Modules I

Virtual External Interrupt
Page Not Present Fault

El console 2 lD\agrmshcs|

Ket Permission Fault
Instruction Access Rights Fault

Application Console

Data Access

Disabled FP Register Fault
NAT Consumption Fault

Soeculative Oneration Fault _'LI
4 i I »

Note: Only the top-evel histogram tab will remain open if you select OK.

o]

Cancel |

Overview: Percent
of Grand Totals

143% 2B6%
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Trap abbreviations for command line

$ caliper traps ——traps—reportedvand Use b(]d frCIp name (IfOO,) to gef ||ST

HP Caliper: usage error:
Unrecognized trap name ("foo™) specified for "--traps-reported”.
Specify a comma-separated list of up to six of the following trap types:

32incpt, 32inrpt, adtlb, aitlb, break, daccs, darght, dbit, debug, dfpreg
dkey, dntlb, dtlb, fpflt, fptrp, gexcp, ia32exp, iaccs, iarght, ikey

int, itlb, kperm, Iptrp, natc, pnotp, specop, sstrp, tbtrp, uadref
usdref, vfault, vhpt, vint

For a descriptive list of trap types, run:
caliper info -r traps

s catiper (info)—r traps  Use info argument to get detailed list

HP Caliper A.4.3.107 Report Information

32INCPT
1A32 Intercept

32INRPT

1A32 Interrupt

(D ]

HP-UX 11i v3 Training invent




Bucketing data cache miss latencies

Average and total latency is not sufficient
Memory system is more complex on cell-based systems
Data distribution/aftinity has big impact on performance

Need detailed breakdown of access latencies across the
memory hierarchy

Each sampled latency recorded in one of eight buckets
12, L3, local c2¢, cell local memory, etc.
Bucketed latencies available down to instruction level

Uses expected system latency
Based on chipset type, CPU type, and frequency
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Viewing latency buckets

Cache-to-cache Memory in
exchange between local cell

two CPUs (same FSB*)-
L3 cache
L2 cache

File Edit Connmect Project Collect Advisor Window Help

Memory in
remote cell

Cacheto-cache
exchange between two

CPUs (different FSBs*)

=10 x|

|E5E T F|0 S S +|E

(s [N=dl 1 Data Cache Misses Run (adlvpar4, 2007-07-22 7:46 AM) !

e

S Cla - B

Application Load Modules

ol

T oo et | C2C

of Grand Totals
39% F9%

e || OO tip

1 |

E‘ Histogram |
Eampled DCache | Avg. DCache e
DCache | Latency | Latency L2 L3 loc c2c | loc mem | rem mem [~ £2€
Msses | Cydes | Cydes 7 | |6 150 | 300 sso [ esti| >
| ... | 0-3470 o Jo.. fo.. | o-0 [WOEGN| o-100 -|-|
1 201731 0.2 & 27 5 0 0 0 0 0
libic. 50, 1 2830 29446 0.4 75 22 2 a Q 1 (1]
ecom 1472 19361 131 71 % JIPercenioge Misses During Cache-to-
u2comp 531 6155 1.6 52 44 2 ] 1] 7 0 ]
libCsup.s0.1 204 1770 8.7 50 50 1] 1] a 1] 1] 1]
Id 8 597 746 50 25 12 0 0 2 0 0
libdl.s0.1 1 347 347.0 1] 1] 1] 1] 1] 100 1] 1]
did.so 1 11 1.0 0 100 0 0 0 0 0 0

cache Exchange Between Two CPUs in Different FSBs (Front Side Buses)|
1

*FSB = front side bus

Load Modules I
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Data cache misses by data address

Add-on for data cache misses (dcache) measurement

Collects histogram of data addresses that were accessed
when sampled data cache misses occurred

Data addresses mapped to global variables or process
regions

Command line: caliper dcache --data-summary ...

HP-UX 11i v3 Training
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iewing data cache misses by address

= HP Caliper =10l x|
File Edit Connect Project Collect Advisor Window Help
[eiE -6 Nz
P Projects 2 ] =R |V Y 4 Data Cache Misses Run (adivpar4, 2007-07-22 7:46 AM] X Lo-[8 e w0 |EBEY O
Connected to adlvpar4.cup.hp. = ||Application Load Madules
o [ i Il\_‘il [_ﬁ E‘ Histogram |
— o ) . - Ep— Overview: Percent
— é:r;uur, et » (@ To view data histogram: Select a process, executable, load module below, then select Dril-Down->Data from popup menu. 53 of Grand Totals .
CPU Cydes Run (Per-p - " " - OW
{f CPU Cycles Run (Per-p Sampled | DCache | Avg. DCache Latency buckets as ¥ Misses 3% 7% r I n
(s Data Cache Misses Rur Ili)qfiszg;e I(.;b;le'lscy I&a"lbj;:y L2 L3 loc c2c | loc mem | rem mem clc ﬁ
() Collection Specifica 7 |14 |84| 150 300 | | .I. d .I.
B Process Tree T"F'LE“E-I d Modul :I | [ o |l o-3470 ... |o..|.. | 0o-0 [ O O O
Run Summary 06 0 I
.
5 CPU Events (CPUI| e 50, 1 2830 29446 0.4 75 o ol h IS-I-O ro m
Fistogram (Cata G| | ooy | 1972 19361 131 71 g park ™o o g
3 Hstogram DataCl | | s:1 6155 116 52 - 0 I
= @9 Data Cache Misses Rur u omp = &) Forvard
_____[i] Collection Specifica libCsup.s0.1 204 1770 8.7 50 ] ] 0 ] O r b e
B Process Tree Id 8 387 746 50 Find 0 2 0 0
Run Summary libdl.s0.1 1 347 347.0 1] Copy 1] 100 0 1]
= CPU Events (CPU_I||  did.so 1 11 11.0 a a a 0 a
4] Histogram (Data C:
- Histogram (Data YR - 1ol x|
4 | | _ File Edit Cornect Project Collect Advisor Window Help
IE =0 =ili=
@Prnjedsml =08 = v|%9";§> % n},ﬁ|{>|‘_::a’vmﬁ
G . d Connected to adlvpar4.cup.hp. = || Load Module: be
uiaance 0 (8] 4 o G = vemgram |
N a ||| Overview: Percent
. . Il Default Project DCache | Avg. DCache LEEE e T ﬂ of Grand Totals
rOV I e I O ‘I'O {fl CPU Cycles Run (Per-p Latency | Latency L2 L3 loc c2c | loc mem | rem mem c2c T
% gpii“:: F::” (PeF:f' EE N 7 [1a]6a| 150 | 300 550 |e50 | » =
ata Cache Misses Rur
Data B = B
M - [i] Collection Specifica ( [J%... s 0. ] 0... Jo... |NOFD IE L=
istogram chosen |  sasis™fre mewemom oo oo
Run Summary Process Stack Region 10009 8.0 86 32 2 a o 0 i} 0
- CPU Events {CPU_I|[| = Process Text Region 4412 8.0 B4 34 1 a 0 1] a 0
- Histogram (Data Ci||| | Process Data Region 3559 1 73 25 2 a o] a a 0
- Histogram (Data Ce| | | be::mcvachineModel 412 62 8 12 1 0 0 0 o0 o
. (& Data Cache Misses! be:virtual table of Arithnst... 17 115 68 71 29 0 0 0 I
P rocess re I O n S _ E Po ECtID_T_ Specifica be::Procedure::currentOptions 17 96 57 94 [ 0 a 0 1] a 0
i rocess Tree
be: virtual table of LinearPool 11 85 7.7 55 45 0 0 0 ] 0 0
3 Run Summary
! CPU Events (CPU_ be::virtual table of BBInfo 10 76 76 80 40 1] 1] 1] 1] 1] 0
O n O O [3 Histogram (Data Ci| | | bez:C_null_id 10 70 70 00 0 0 i i o0 o0
- Histogram (Data Cz G LI
. I _bl Load Modules  Data

variables [lfﬂ :
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Call stack sampling

Realtime sampling of call stack

Helps locate where the program is waiting for
system calls, locks, or I/O

Command line: caliper cstack .

-—frame-depth sets maximum frame depth
recorded (default: 32) ===

M =&
G U I Measurement =
rOverviews——————————————————————————— [~ Sam| pled Profiles
£ CPU metrics £~ CPU cydes (fprof, flat profile)
" CPU event coun ts " ALAT misses
¢~ Branch prediction
r—Call Graphs
e £~ CPU cydes by bundle
' Sampled call graph (" Data cache misses ¥ Data Histoaram
Ly " Instrumented call oray ph ¢ Data TLB misses I
¥ Call-stack ar -dack sampling e . X

nnnnnnnnnnnnnn

=10l

——————
FFFFFF
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cstack text report (hot call paths

Hot Call Paths

--% Total Hits In Only--

Run + Run Block

Block Hits Hits Name

Hits Only Only

1.1 1.1 0.0 be::DagNode: :dagConstMarkPredArc(DagNode*,DagNode*,Dag*) [138]
be: :Dag: :addNonRegisterDependences(DagNode*,unsigned int,DagAttributes&,unsigned int&,unsigned int&) [77]
be::Dag::addInstruction(Instruction*,unsigned int) [51]
be::Dag::addInstsInBB(Instruction*) [47]
be: :Dag: :Dag(RegionNodeé&, ..*,PostDominatorRelation*)(shared) [49]
be: :Dag: :Dag(RegionNodeé&, SchedulerPhase,ComponentOptions*, ..,PostDominatorRelation*)(complete) [50]
be: :RegionNode: :schedule(ComponentOptions*,PredQuerySystem*,unsigned int) [19]
be: :Procedure: :schedule() [15]
be: :Procedure: :optimize(Tahoe_asm_section*) [11]
be::TG_ProcedureHandle: :Optimize(Tahoe_asm_section*) [12]
be::TG_TailGen::Perform_Q [9]
be::TG_TailGen::TG_TailGen(SYZ_RoutineScope*,bool,bool)(shared) [8]
be::TG_PerformTailGeneration(SYZ_RoutineScope*) [10]
be::SYZ_Driver: :RoutineScopeBEOpt_(SYZ_RoutineScope*,bool,bool,bool) [3]
be::SYZ_Driver: :PerformBEOptimizations_(SYZ_LinkUnit*,bool ,bool) [4]
be::SYZ Driver::BEStart_(char**) [2]
be::SYZ Driver::StandaloneBE(int,char**) [5]
be::main [7]
dld.so::main_opd_entry [6]
0.9 0.9 0.0 be::ResourceManager::hasReverseSiblingResources(Resourceld) const [76]

be: :BBInfo: :addLastDef(Resourceld,LastDef*) [67]

be::LocalOptimizer: :updateLastDefTable(Instruction*,ValueNumber) [61]
be::LocalOptimizer::summarizelnst(Instruction*,ValueNumber) [57]

be::LocalOptimizer: :forwardLocalOpt(BasicBlocké&,BBInfo*) [37]
be::LocalOptimizer::localOptExtendedBasicBlock(BasicBlocké&,BBInfo*,JoinPointinfo*) [38]
be: :LocalOptimizer: : localOptExtendedBasicBlock(BasicBlock&,BBInfo*,JoinPointinfo*) [38]
be::LocalOptimizer::localOpt(BasicBlock*) [45]

be: :Procedure: : localOpt(ComponentOptions*) [41]

be: :Procedure: :schedule() [15]

(D ]
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cstack text report (call stack graph

Call Graph
--% Total Hits In / Under-- % Func Hits
Run + Run Block Under Parent Parents
Index Block Hits Hits In Func Name Index
Hits Only Only In Children Children
11 100.0 100.0 0.0 0.00 *ROOT* [1]
95.61 dld.so::main_opd_entry [6]
0.88 be: :OPT_FUDBuilder: :Perform_(SYZ_BBNode*) [188]
0.53 dld.so::EM_mark_BOS [283]
0.35 be::SYZ_Driver: :PerformBEOptimizations_(SYZ_LinkUnit*,bool,bool) [4]
0.18 be: :LNO_LoopOptimization: :LNO_LoopOptimization(SYZ_RoutineScope*)(shared) [21]
0.18 be: :TG_ProcedureHandle: :Optimize(Tahoe_asm_section*) [12]
0.18 uld.so::$STARTS$ [815]
0.18 be: :OPT_SSAPRE: :ProcesslIncomingDefsForPhi_(SYZ_BBNode*, *>,allocator>*) [148]
99.82 be::SYZ Driver::StandaloneBE(int,char**) [5]
0.18 *ROOT* [1]
[2] 95.8 95.8 0.0 0.00 be::SYZ_Driver::BEStart_(char**) [2]
99.63 be::SYZ_Driver::PerformBEOptimizations_(SYZ_LinkUnit*,bool,bool) [4]
0.37 be::$cold__ZN10SYZ_Driver23PerformBEOptimizations_EP12SYZ_LinkUnitbb [423]
99.82 be::SYZ Driver::PerformBEOptimizations_(SYZ_LinkUnit*,bool,bool) [4]
0.18 *ROOT* [1]
[3] 95.8 95.8 0.0 0.00 be::SYZ_Driver: :RoutineScopeBEOpt_(SYZ_RoutineScope*,bool,bool,bool) [3]
44._04 be: :TG_PerformTai lGeneration(SYZ_RoutineScope*) [10]
43.12 be: :OPT_PerformScalarOptimization(SYZ_RoutineScope*,bool,bool) [13]
12.29 be: :LNO_PerformLoopOptimization(SYZ_RoutineScope*) [24]
0.37 be::SYZ_PerformBitAccessLowering(SYZ_RoutineScope*) [350]
0.18 be: :OPT_ComputeAliasRelationship(SYZ_RoutineScope*,bool) [207]
99.63 be::SYZ_Driver: :BEStart_(char**) [2]
0.37 *ROOT* [1]
[4] 95.8 95.8 0.0 0.00 be::SYZ_Driver::PerformBEOptimizations_(SYZ_LinkUnit*,bool,bool) [4]

(D ]
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Viewing call stack data for a process

i HP Caliper =]
File Edit Connect Project Collect Advisor Window Help
IR0 |4 | B
D projects E:;] N (Y 4 il stack Graph Run (adivpard, 2007-03-29 7:38 AM) X & | I - H; TS ’E| P e ~=0
Connected to adlvpar4.cup.hp.com =7 | |Application Processes
I u?| G pag fiﬁ B Histograml
= = Owerview: Percent
EHS &E;Eun Project Sample Sample of Grand Totals
E--(i= Call Stack Graph Run (Per-process or P Hits Hits = -
5 Process Tree Samples Running Blocked 10% 21%
. B Run Summary Top Level e ——
V| ew Cca 31-0 CK — > D tistooanGialcosibrefie) || prs¥io62 1365 2 161 ||
el Call Stack Graph 7 1d (PID: 13639) B 1236 41 1195 ||
. sh PID: 13643) | 1140 2 1135 |
|S‘I'Og ram make (PID: 13640) [ | 1140 5 1134 ||
be (PID: 13644) i Ll | [
I Drill Dowin 4
ecom (PID: 13533) 126 125 0 I
u2comp (PID: 13640) 4. Rack 68 67 1
sh (PID: 13642) 1 0 1
‘ oose m (PID: 13715) . Forpsrd 0 0 0
rm (PID: 13645) 0 0 0
/ / make (PID: 13543) 0 ] 0
Processes e o IR -
C T 13639) 0 1) 0
cc (PID: 13833) 0 0 0

Processes
be’s call stack 7 ———— —

Application Console

samples s

(D ]
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Graphing hot call stacks

i HP Caliper
File Edit Connect Project Collect Adwvisor Window Help

Roots TeEl e sl

(o [Fd i Call Stack Graph Run (adivpard, 2007-03-29 7:38 AM) X

h ig h | ig h‘l‘ed Process: be (PID: 13644) Function: [none selected]

] Histogram &b Call Stack Graph |

° | % Total Hits in or Under % Total Hits in Only
I n g ree n v Run + Run Blocked Run + Run Blocked
Blocked Only Only Blocked Only Only

=10l

Process: [be (PID: 13544) x| Thread: Jui x| T &

" Fomsas 0-100.0 0-0.0 0-5.1 0-5.1 0-0.0

*ROOT* 100.0 0.0 0.0 0.0 0.0

. be::SYZ_Driver::BEStart_(chal 98.0 0.0 0.0 0.0 0.0
MO Xim U m be::5YZ_Driver: :PerformBEOptimizations_(STE~n.. [ G8 8.0 0.0 0.0 0.0 0.0 |
h ——lﬂmw IZD Hottest Paths by |Run+BIod<ed x| for fany Funciomx e

Node colored
for each path
it's a member of

O
4
\“ 1.05% 0.70% 0.70% 0.62% 0.62% 0.53% 0.53%

Overview e

legend

and scroller

Note: Run/Block breakdown is not available on Linux (but can be inferred).
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Viewing hot call stacks separately

i_ HP Caliper =loi =l
File Edit Connect Project Collect Advisor Window Help
[N S N RO W= R =
(o =8 it Call Stack Graph Run (adlvpar4, 2007-03-29 7:38 AM) X Process: Ibe (PID: 13544) j Thread: |al =| = &
Process: be (PID: 13644) Function: [none selected]

T Histogram <% Call Stack Graph |

I % Total Hits in or Under % Total Hits in Only il
h Run Blocked Run + Run Blocked
Only Only Blocked Only Only
Functions 0-100.0 0-0.0 0-51 0-51 0-0.0

dld.so::main_opd_entry

Show paths
separately

.0
0.0 =|

=

-

BYZ?Dn'ver::Sian..‘ | EYZ?Driver::Sian‘.. | b‘\‘ZfDriver: :Stan... | BYZJ}iva::SIEn... ‘
| | |

|5¥z_Driver::BESt... ¥z Driver::BESt.. | Yz Driver::BESt... | 5Yz_Driver::BESt...|
| | |

[s¥Z_Driver::Perf... | [s¥Z_Driver::Perf... | [s¥Z_Driver::Perf... | [5YzZ_Driver::Perf... |
| |

|SY2_Driver::R.ou... | |SYZ_Driver::Rou..‘ | |SY2_Driver::Rou‘.‘ | _Dri
| | _

TG_PerformTailG. |T6_PerformTailG... | [oPT_Performscal... | [T _PerformTailG... |

-
main_opd_entry I miain eﬂ Eﬂhx I I miain oE emrx I I miain oE emrz I I miair ﬂ mk! |
| main | [ main | [ main | | main |

R

Double-click
node to see
entry in table

3

HHHH
HHHHH

et X

0.62% 0.62% 0.53% 0.53%

Graph | Callers/Callees
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Graphing a particular hot tunction

Sort on “Hits

I HP Caliper - ol x|
File Edit Connect Project Collect Advisor Window Help
| B | [E

(2= 1k Call Stack Graph Run (adlvpar4, 2007-03-23 7:38 AM) X

Process: [be (PID: 13544)

j Thread: |al =| = &

Process: be (PID: 13644) Function: [none selected]

in Only”

Double-click —

hot function

Graphed
function

highlighted

1
[ Histogram =it STECR Grapim |

| % Total Hits in or Under % Total Hits in Only ﬂ
Run + Run Blocked T Run + Run Blocked
Blocked Only Only Blocked Only Only
Functions | o-w00 | 0-100.0 0-0.0 0-51 0-5.1 0-0.0
libc.so.1::real_free ¥i .2 2.3 2.3 0.0
libc.so, 1::free 5.8 5.8 0.0 k 18 1.8 0.0
be::LinearPool::operator [] (unsigned int) const | L7 1.7 0.0 1.7 L7 0.0 -
Show IZD Hottest Paths by IRun+BIU:kEd j for Ireal_ﬁee j Apply ‘ I_'.:
E
hashtable=QPT_ s,
__oxa_vec_dtor
DoublyLinkedList.

in yellow

0.18% 0.18%

0.09%

Graph | Callers/Callees
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implitying the graph

1= HP Caliper - ol x|
File Edit Connect Project Collect Advisor Window Help
[T EHIerE o | o ==

(o0 1l Call Stack Graph Run (adivpar4, 2007-03-2 7:

Process: Ibe (PID: 13544) ﬂ Thread: |l | = &
° Process: be (PID: 13644) Function: [none selected]
Show five hottest | & cssscun]
% Total Hits in or Under % Total Hits in Only o
| =
locked h
paths that m |

Run + Run Blocked
Only Only Blocked Only

Only
. Functions 0-51 0-5.1 0-0.0
libc.so. 1::real_free 2.3 0.0
include selected |=== s —
. be::LinearPool: :operator [ (unsigned int) const | 1.7 17 0.0 17 0.0 LI
f un Ct 1oNn shoi [ 5 Hottest Pathsby [run+elocked = for [real free <] | B

OPT_RangeProp... OPT_DeadCodeE...

!
OPT_SSA::Creat...

OFT_RangeProp... OPT_DeadCodeE... OPT_SSAFlowGr...

OPT_RangeProp... OPT_DeadCodeE. ..

OPT_SSAFlowGr...

SYZ_Rangelist::... |

hashtable <OFT_...

- Graph |=. x|

s,

Graph | Callers/Callees

A3
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I New GUI features

Login improvements
Call stack viewer extended to cgprot and scgprof

Merging and ditterencing support
Caliper Advisor
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Login improvements

|_ Connect to Remote System i s 3|
System: Iﬁizroy.cup.hp.com LI
User: I swillam

et [ Multiple logins

Caliper Path: I foptfealiper binfcaliper

Login Scripts: I fetcfprofile, SHOME/. profile S O ved
Login Protocol: (% Secure Shell (© Rexec

[V Execute Login Scripts 4

[¥ Save password Add/Remove System... |

x|
adlvpar4.cup.hp.com (swilliam) Bemove |
fitzroy.cup.hp.com {swiliam)
rrrrr .cup.hp.com (swilliam) Copy

shale.cup.hp.com (swilliam)
manaslu.cup.hp.com {swiliam)

Interruptible
login

System: | Add
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Call stack viewer extended

cgprof and scgprot measurements can now be viewed
graphically.

Viewer graphs hottest paths instead of hottest call stacks
Paths graphed may or may not be actual call paths.
Advantage: scgprot is lightweight
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erging and ditterencing in GUI

i HP caliper =10 x|
File Edit Connect Project Colect Advisor Window Help
JCIEl] | O Rz
i HP Caliper = O ||collect | (2 merged Runs (2007.07-23 5:21 av) 5% | c|jeeed % ||| E T 78
File Edit Connect Project Collect Advisor Window Help T = A e < |[Application Executables
It | O | & B |‘;‘j|ﬁﬂ[ﬁ EHlsmgraml
=0||& - = " Overview:
V) Collect 23 El Default Project DCache | Ave. DCache Latency buckets as % Misses .
Connected to fitroy.cup.hp.com = ||Data cache misses — Default Project, L El-(ls CPU Cydes Run (Per-process on fitzl Latency | Latency 12 13 e F e
g s | 5 pug e Target—— :rocesss Tree Cydes | Cydes 7 | 12|52 | 150 250 350 [ 250 Samples
. —r ! Top Leveli[Executables ¥
EB Default Project = New application " Current CPU Events (CPU_CYCLES, BACH | L EDIES] D%... =213 wn ||| Do | DEER I:[I:I |:| %
[~ CPU Cydes Run (Per-proces: [Z] Histogram (CPU Cycles) be (2 instances) 139712 9.9 &7 27 5 0 1] 1] 1] 0 158261 ‘
| Process Tree Applicaton —————————— -l Data Cache Misses Run (Per-process|| | &com (2instances) I 1386 12698 9.2 85 30 5 0 0 0 0 0 15385
Run Summary P I— T Collection Spedification u2comp (2 instances) 249 2195 88 59 35 [ 0 1] 1] 1] 0 2247
rogram: [ e
ST LTI E e T = & Process Tree Id (2 instances) 3 192 235 = 1 o 11 o0 o 0 0 128
Bl Hstogrem (CPU Cydes) Arguments: -0 raf Run Summary sh (10 instances) 1 5 50 100 0 0 0 0 0 0 0 19
CPU Events (L 1D_READS, L1D_F P
" . l_ - rh cc (6 instances) 0 i} 1] i} 1} 0 1] 1] 1] a 9
D Coleclio = CRE1 2 -~ [ Histogrom (atn Cache Misses b ||y o) i 0 o 0o 0 0o 0 0 o0 B 3
E Process| 3§ Delete e (5): I— = @ Merged Runs (Merged on 2007-07-2 e 5 P 5 5 5 5 5 5 5 6 =
Run Surr Rename ' E-§5 Merge Contributors uname (3instances)
[E] CPUEve @): l— [la CPU Cycles Run (Per-proces: make (5 instances) 0 0 0 0 0 0 0 0 0 0 9
= "“ﬁm [l Data Cache Misses Run (Per @nstances) 0 0 o o o o o o o o0 0
1% Diff Runs I Jhome, Run Summary V /\_‘ ’
bles CPU Events {CPU_CYCLES, BACH
Copy . é
Eadim Executables
. . = =
25 Import Caliper Database... Bl console & 1 Diagnostics | Ex g T8 l
Search Paths.,.. - Application Console
£ nt | Selection ;I
Eopyjiiame "crafty.c”, line 17156: warning #200p2-D: function "Displavé4bitWord" was defined but T
onsole iagnostics
Application Console "crafty.c", line 17777: warning #200P2-D: function "ReadChessMove" was defiped but nevE_I
-
"crafty.c", line 17156: 4 _’I 4| | 3
"crafty.c", line 17777: —
-
! | 2 o)

— Merge fprot and View merged data data
dcache measurements  data

A3
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Caliper Advisor in GUI

Generate advice

L HP Caliper ~=ol =]
File Edit Connect Project Collect whdvisor Window Help
|CiE| -] O R :=
Collect =8
° - |
Hame Index |Class Advice
be 0.01 cpu CPU_CYCLES pmu event
CPU_CYCLES = 79,124,535,698 (total run)
1,577,623,068 (per user second) CPU_FREQUENCY =
1,599,793,800 (cyles per second) The number of
cpu clock cycles.
be 0.01 cpu BE_EXE BUBBLE.GRALL pmu event
BE_EXE_BUBBLE.GRALL = 11,935,626,151 (total run)
237,978,258 (per user second) The number of
full pipe bubbles in the main pipe due to stalls
caused by the execution unit due to GR/GR or
GR/load dependency.
cc 0.50 memory where dcache misses occur
To determine which functions are causing the
most dcache miss cycles, try the following
measurement run: caliper dcache
cc 0.01 cpu BACK_END BUBELE.ALL pmu event
BACK END BUBBLE.ALL = 57,068 (total run
1,028,993,869 (per user second) The number of
full pipe bubbles in the main pipe stalled due
to any of 5 possible events - front-end, RSE,
EXEC, FPU/L1D stalls, or pipeline flushes due to
an exception/branch misprediction.
cc 0.01 cpu CPU_CYCLES pmu event
CPU_CYCLES =i 8,670 (total run
1,057,879,553 (per user second) CPU_FREQUENCY =
1,599,793,800 (cyles per second) The number of
cpu clock cycles. _J
-

A3
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I Future directions

Oftline viewing of performance data

cstack in kernel space

Data cache misses by data type

Additional KI data consumption and reporting

Improved disassembly viewer
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I Summary

HP Caliper is a multi-OS, Integrity-server-specitic
performance measurement and analysis tool:

The supported application performance tool on HP-UX
HP value-add to Linux

This “Swiss Army knife” is not a single-
measurement tool:

Many different measurements
Common user inferface and options

Multiple report formats with source, assembly, and
instructions

Measures all production applications
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Resources

caliper-help@cup.hp.com

Caliper “help” mailing list
All Caliper questions, bug reports, enhancement requests

http://hp.com/go/caliper

Caliper external Web site

Downloads, documentation, tech notes

http://devresource.hp.com

Developers’ Resource Web site
Training Webinars
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