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(57) ABSTRACT 
A method for application performance data collection 
includes steps or acts of: customizing a performance tool for 
collecting application performance data of an application; 
modifying the application by inserting the performance tool 
while the application does not need to be rebuilt from the 
source; executing the application; and collecting the applica 
tion execution performance data such that only interesting 
data is collected. Customizing the performance tool proceeds 
by implementing at least one con?gurable tracing function 
that can be programmed by the user; compiling the function 
(s) into an object ?le; and inserting the object ?le into the 
performance tool using binary instrumentation. 
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BINARY PROGRAMMABLE METHOD FOR 
APPLICATION PERFORMANCE DATA 

COLLECTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

None. 

STATEMENT REGARDING FEDERALLY 
SPONSORED-RESEARCH OR DEVELOPMENT 

None. 

INCORPORATION BY REFERENCE OF 
MATERIAL SUBMITTED ON A COMPACT DISC 

None. 

FIELD OF THE INVENTION 

The invention disclosed broadly relates to the ?eld of appli 
cation performance data collection and more particularly 
relates to a programmable binary method for application per 
formance data collection. 

BACKGROUND OF THE INVENTION 

Applications run on today’s massively parallel supercom 
puters are often guided toWard scalable performance on thou 
sands of processors With performance analysis tools. HoW 
ever, conventional tools for parallel performance analysis 
have serious problems due to the large data volume. For 
example, tracing tools like Paraver collect a sequence of 
time-stamped events in a program. For MPI tracing, Paraver 
intercepts MPI calls and saves individual trace ?les during 
application execution. The individual ?les are then merged, 
and the merged trace ?le is displayed using a vieWer, Which 
has many display and analysis features. Due to the cost to 
collect, store and transfer the performance data, Paraver is 
best suited for parallel applications at a modest scale rather 
than large systems such as IBM’s Blue Gene/ L systems. This 
basic di?iculty affects all tracing tools because at large pro 
cessor counts the trace ?les become large and di?icult to Work 
With. 
On the other hand, pro?ling tools like mpiP only collect 

timing summaries. mpiP collects cumulative information 
about MPI functions. Since it collects only cumulative infor 
mation, the output siZe is very small compared to MPI tracing 
tools, and the execution time overhead is normally small. 
HoWever, the detailed time history of communication events 
is not available With this tool. As shoWn in above examples, 
current tools either collect all the performance information 
resulting in a large overhead or collect summariZed informa 
tion but not enough details for analysis. 

Conventional performance analysis tools usually record 
performance information that is pre-de?ned by the tool devel 
opers. The performance analysis tools usually collect all pos 
sible primitive performance metrics such as time and bytes. In 
addition to that, the tool developer also has to “imagine” 
derived performance metrics (e.g., bandWidth: bytes/sec 
onds) based on those primitive performance metrics mea 
sured. This mechanism Works Well With a small scale of 
computations With limited number of processors. HoWever, 
lack of ?exibility makes the scalability a critical issue as the 
computation scale (e.g, number of processors) goes up. 
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2 
The overhead of the information collection activities in a 

performance analysis tool can dominate the system resource 
usage (e.g., memory used for tracing). The transition (e.g., 
through the netWork) and the storage for the collected perfor 
mance information is another challenge. These overheads can 
make the performance analysis tools impractical (e.g., too 
much memory space required for detailed tracing). Even if 
the system has su?icient resources to handle these issues, it 
Will be di?icult to analyZe the extraordinarily large amount of 
performance information collected. 

The Work ?oW of a typical existing MPI tracing tool is 
generaliZed in FIG. 1. In this approach, each invocation of 
MPI functions by the application (1001) is replaced With a 
call to a routine in the MPI performance tool library, Which 
intercepts the MPI function call and do some bookkeeping in 
a “trace buffer” that resides in the memory. Then the tracing 
tool uses PMPI interface to call the actual MPI library (1003). 
When the application execution ?nishes, the tracing library 
outputs (1002) performance/tracing data that satisfy certain 
pre-de?ned metrics (1005 and 1006). The tools folloWing this 
frameWork lack ?exibility and often scale poorly if collecting 
excessive amount of tracing data. 

SUMMARY OF THE INVENTION 

Brie?y, according to an embodiment of the invention a 
method includes steps or acts of: customizing a performance 
tool for collecting application performance data of an appli 
cation; modifying the application by inserting the perfor 
mance tool (Without rebuilding the application from the 
source); executing the application; and collecting the appli 
cation execution performance data such that only interesting 
data is collected. Customizing the performance tool proceeds 
by implementing one or more of the con?gurable functions; 
compiling the functions into an object ?le; and inserting the 
object ?le into the performance tool using binary instrumen 
tation. 
The con?gurable functions include: a function deciding 

Where an event should be recorded into an in-memory trace, 
a function deciding Whether a process of a massively parallel 
program should Write the in-memory trace to ?les; and a 
function helping to calculate user-de?ned performance met 
rics. In addition, the invention includes a set of utility func 
tions that can be used to assist the implementation of at least 
one of the con?gurable functions. 
The method can also be implemented as machine execut 

able instructions executed by a programmable information 
processing system or as hard coded logic in a specialiZed 
computing apparatus such as an application-speci?c inte 
grated circuit (ASIC). 

BRIEF DESCRIPTION OF THE DRAWINGS 

To describe the foregoing and other exemplary purposes, 
aspects, and advantages, We use the folloWing detailed 
description of an exemplary embodiment of the invention 
With reference to the draWings, in Which: 

FIG. 1 shoWs an existing MPI pro?ler/tracing tool imple 
mentation, according to the knoWn art; 

FIG. 2 shoWs the design for utility functions according to 
an embodiment of the present invention; 

FIG. 3 shoWs an example of an MPI pro?ler/tracer imple 
mentation according to an embodiment of the present inven 
tion; 

FIG. 4 is a high-level ?oW chart of a performance data 
collecting method according to an embodiment of the present 
invention; 
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FIG. 5 is a loW-level ?oW chart of the processing for cus 
tomiZing the performance tool, according to an embodiment 
of the present invention; 

FIG. 6 is a high level block diagram shoWing an informa 
tion processing system according to another embodiment of 
the invention. 

While the invention as claimed can be modi?ed into alter 
native forms, speci?c embodiments thereof are shoWn by Way 
of example in the draWings and Will herein be described in 
detail. It should be understood, hoWever, that the draWings 
and detailed description thereto are not intended to limit the 
invention to the particular form disclosed, but on the contrary, 
the intention is to cover all modi?cations, equivalents and 
alternatives falling Within the scope of the present invention. 

DETAILED DESCRIPTION 

We describe a con?gurable method for application perfor 
mance data collection that utiliZes a binary patching mecha 
nism. Unlike most existing performance tools Where perfor 
mance metrics are pre-de?ned, our design alloWs the 
?exibility to have user-de?ned performance metrics calcu 
lated during the collection process. With this invention, the 
user can dynamically con?gure the performance tool so only 
interesting performance data Will be collected. 

The con?guration is compiled into binary form and then 
inserted into the user application using a binary instrumenta 
tion tool. By providing a con?gurable method for trace gen 
eration, some possible advantages of this invention are: 

l) the volume of trace data to collect can be controlled 
therefore the cost or overhead to collect, transfer and store 
Will be reduced signi?cantly; 

2) it helps to solve the scalability issue for performance 
analysis tool on large-scale systems like Blue Gene/L, the 
World’s fastest supercomputing platform; 

3) the dynamic pro?ling functionality canbe used as a basis 
toWards automatic performance tuning; and 

4) it collects enough detailed performance information 
While maintaining reasonable overhead. 

The programmable binary method We describe alloWs 
users to focus on interesting performance points. We select 
the MPI pro?ling/tracing component in the IBM High Per 
formance Computing Toolkit as an example to illustrate hoW 
the design Works and the prototype is implemented. By pro 
viding a ?exible mechanism to control the events that are 
recorded, the tracing tool can remain useful for even very 
large-scale parallel applications. 

In our invention, We believe that a scalable or an ef?cient 
performance analysis tool should take the factors shoWn in 
FIG. 2 into consideration While collecting performance infor 
mation. The four factors that affect the performance pro?ling/ 
tracing tool (2005) are: 

Application (2001). The useful performance information 
may only reside in a feW code segments (e.g., certain 
loops). Therefore, the performance analysis tool should 
be able to access such program/softWare-speci?c infor 
mation during performance tracing. Otherwise, collect 
ing performance information from all code segments 
Would just cause unnecessary overhead and Waste the 
system resource. 

Tool (2002). There are variables (such as available memory 
space for the trace buffer) from the performance analysis 
tool itself that can affect the performance information 
collection. On BG/L, if the performance analysis tool 
uses too much memory, application execution may fail 
because there are hard-limits of memory usage for each 
process. 
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Environment (2003). The performance analysis tool needs 

to take the system environment into consideration. On 
BG/L, tool users may be only interested in the perfor 
mance information for certain MPI ranks. Or users may 
expect different MPI ranks to collect different perfor 
mance information. 

User (2004). Finally, tool users should be able to get 
involved in determining What performance information 
is of the most interest. For example, a derived perfor 
mance metric can be a user-de?ned function that takes 
measured primitive performance metrics as its input. 
The capability Would save the overhead for both the tool 
(to calculate derived metrics) and users (to analyZe the 
collected performance information) compared to the 
postmortem data analysis. Exploration of above factors 
in the development process of a performance analysis 
tool Would help the tool to achieve multiple goals of 
usability, e?iciency, helpfulness, and ?nally, scalability. 
In particular, it Would help to de?ne the kind of infor 
mation to be collected. By collecting only “useful” 
information, the overhead caused by the performance 
analysis tool can be reduced dramatically. And eventu 
ally, the overall performance analysis/tuning process 
Will be improved signi?cantly. According to the design 
considerations stated above, We developed a program 
mable MPI tracing library based on the existing IBM 
HPC Toolkit. 

The primary reason for the lack of ?exibility of typical 
performance tools is that the components of the tool library 
are all de?ned by the tool developer. To support a certain level 
of ?exibility, based on interaction With application develop 
ers, performance analyzer, tool developers usually put in 
hard-coded mechanism (from tool users’ point of vieW) inside 
the library routines. There are a feW direct draWbacks of the 
approach. 

First, the supported ?exibility may never satisfy all users’ 
requests. Secondly, While trying to support the “common” 
requirements, either the overhead of the tracing or accumu 
lated data Will groW and thereafter the tracing process does 
not scale. The method as described herein opens a feW Win 
doWs to tool users so that tool users can de?ne, for the speci?c 
application, speci?c activities for the tracing/pro?ling pro 
cess. 

The design of the con?gurable approach according to an 
embodiment of the invention is illustrated in FIG. 3 . As shoWn 
in the ?gure, in addition to maintaining compatibility With the 
MPI Tracer library in the IBM HPC Toolkit, We augment the 
previous approach With four components in the library. As 
indicated in FIG. 3, We separate the processes for MPI Final 
iZe( ) and other MPI routines. Speci?cally, When a MPI rou 
tines (except MPI FinaliZe( )) is invoked by the application 
(3001), a function MT trace_event( ) is called to decide if the 
speci?c invocation instance needs to perform any tracing 
activity and save the trace data into the “trace buffer.” 
The function is implemented using either (1) binary instru 

mentation such as pSigma or (2) Weak symbol to alloW the 
library users to override the default implementation With their 
customiZed version (i.e., for beginning users, they can use 
default implementation Without overWriting it). A Weak sym 
bol is a symbol de?nition in an object ?le or dynamic library 
that may be overrident by other symbol de?nitions. The func 
tionality of MT_trace_event() corresponds to the component 
marked as “record trace?” (3008) in FIG. 3. 

Referring noW to FIG. 4, there is shoWn a high-level ?oW 
chart of the process steps for the programmable binary 
method. First in step 4010, the performance tool is custom 
iZed. In step 4020, the performance tool is inserted into the 
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application. The application does not need to be rebuilt from 
the source, just modi?ed. In step 4030, the application is 
executed. While the application is executing, in step 4040 
dynamic performance data is collected. As stated earlier, one 
of the key aspects of the method is that only interesting data is 
collected. 

FIG. 5 is a loW-level ?oW chart showing the processing for 
performing step 4010, customiZing the performance tool. In 
step 5010, at least one tracing function is implemented so the 
tool is customiZed by the user. In step 5020, at least one 
function is compiled into an object ?le. Lastly, in step 5030, 
the object ?le is inserted into the performance tool using 
binary instrumentation. 

With the simply-de?ned and straight-forWard scope of the 
function, it gives users a very ?exible Way to de?ne various 
?lter functions. The ?lter functions can range from simply 
returning true (as the default implementation) to performing 
complicated tasks such as information selection, trace-target 
selection, detection of speci?c activities and patterns, and so 
on. 

Particularly, as a relatively complicated example, this func 
tion can be used to build a pattern-recognition for MPI func 
tion call distribution. In other Words, it can stop the perfor 
mance tool recording MPI event if a repeated sequence of 
MPI calls is detected (start recording When a neW sequence of 
MPI calls is detected). For the case When MPI FinaliZe( ) is 
called, tWo other con?gurable functions are invoked. First, 
MT_output_trace( ) takes the MPI rank as input, and returns 
Whether to output its local pro?ling/tracing data to a ?le or 
not. In addition, MT_output_text( ) is designed to handle 
user-de?ned performance metrics. The functionalities of the 
tWo functions correspond to the “output trace?” (3010) and 
“user de?ned output” (3009) components in FIG. 3, respec 
tively. 

The above con?gurable functions provide ?exible and 
poWerful means for users to de?ne many ?ltering heuristics or 
performing “intelligent” activities. Similarly, relatively 
simple implementations of the MT_trace_event( ) and 
MT_output_trace( ) functions can provide a great deal of 
selectivity in trace generation. For example, one could easily 
limit event records to a given time-WindoW and/or a subset of 
MPI ranks, thus signi?cantly reducing the volume of trace 
data. Besides supporting above three con?gurable functions, 
our library provides a number of utility functions (3007) to 
help the user easily customiZe the three con?gurable func 
tions. 

For example, We include utilities that return MPI message 
siZe, the number of hops a MPI message travels, the name of 
a MPI routine, caller information, etc. It also helps user to 
adjust tracing activity based on the dynamic usages of system 
resources and internal resources of the library (i.e., the trace 
buffer (3002) in FIG. 3). After the con?gurable functions are 
provided by the user, they are compiled into dynamic linking 
libraries and “inserted” into the binary executable of the 
application via binary instrumentation. When the application 
execution is done, only the desired performance data Will be 
generated and collected. 

This programmable design including binary instrumenta 
tion helps the user customiZe the performance tools (not just 
limited to the MPI pro?ling/tracing library 1003). It alloWs 
the user to con?gure the performance tool using the same high 
level C/For‘tran programming language. The actual imple 
mentation is done in the binary level on the copy of original 
binary executable using binary instrumentation. Therefore 
the user does not need to recompile/relink the application. In 
addition, the original source code and application binary 
executable are not touched Which is more error-proof. We 
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6 
believe this invention helps to manage the performance data 
collection With ?exibility and scalability and can be used as a 
basis toWards automatic performance tuning. 
NoW We discuss an exemplary usage scenario. In this 

example, We use MPI pro?ler/tracer component in the IBM 
High Performance Computing (HPC) toolkit as an implemen 
tation of the invention. The application of the invention is not 
limited to the MPI pro?ler/tracer and can be applied to other 
performance tools such as hardWare counter library. 
The prerequisites to this scenario are: 

l . The machine is installed With MPI library and can run MPI 
applications. 

2. The user has successfully build and run the MPI application 
on the machine. 
a. The application source code is compiled into binary 

object ?le(s) With debugging information (-g option for 
commonly used compilers). 

b. The object ?le(s) are linked With the MPI library into a 
binary executable. 

c. The binary executable can run on the machine success 
fully. 

3. The IBM High Performance Computing toolkit (including 
the speci?c implementation of the invention) is installed on 
the machine. 
Example usages of this embodiment are: 
1. To program the MPI pro?ler/tracer 
a. Based on the user’s need for MPI performance data, the 

user prepares source code for one or more of the folloW 

ing functions. Otherwise, the default implementa 
tionsitrace every MPI function calls invoked at run 
timeiare used. 

MT_trace_event( ) 
MT_output_trace( ) 
MT_output_text( ) 

b. The functions are compiled into an object ?le. 
c. The object ?le is inserted into the MPI pro?ler/tracer 

library using binary instrumentation. 
2. To pro?le the MPI application: a) the user uses binary 

instrumentation to insert the MPI pro?ler/tracer into the 
application binary executable. This can be done through the 
visualiZation component in the IBM HPC toolkit or through 
the command line interface; or b) the application binary 
executable runs on the machine and generates MPI perfor 
mance data. 

Repeat above steps to re?ne MPI performance data collec 
tion. 
The folloWing alterations can be made to this exemplary 

embodiment Without loss of functionality: 
I. The order of steps 1 and 2 can be exchanged. 
2. The instrumented application binary executable in step 

211 and the instrumented MPI pro?ler/tracer library in step 10 
can be reused for future binary instrumentation. In other 
Words, the Whole process alloWs instrumentation on the same 
MPI pro?ler/tracer library and application binary executable 
for more than one performance collection iteration. Recom 
piling/ linking the application binary executable is not needed 
unless the application source code is changed by the user. 

Referring to FIG. 6, there is shoWn a simpli?ed block 
diagram of an information handling system 6000 consistent 
With an embodiment of the present invention. For purposes of 
this invention, computer system 6000 may represent any type 
of computer, information processing system or other pro 
grammable electronic device, including a client computer, a 
server computer, a portable computer, an embedded control 
ler, a personal digital assistant, and so on. The computer 
system 6000 may be a stand-alone device or netWorked into a 
larger system. 
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The system 6000 could include a number of operators and 
peripheral devices as shown, including a processor 6202, a 
memory 6204, and an input/output (l/O) subsystem 6206. 
The processor 6202 may be a general or special purpose 
microprocessor operating under control of computer program 
instructions executed from a memory. The processor may 
include a number of special purpose sub-processors, each 
sub-processor for executing particular portions of the com 
puter program instructions. Each sub-processor may be a 
separate circuit able to operate substantially in parallel With 
the other sub-processors. Some or all of the sub-processors 
may be implemented as computer program processes (soft 
Ware) tangibly stored in a memory that perform their respec 
tive functions When executed. These may share an instruction 
processor, such as a general purpose integrated circuit micro 
processor, or each sub-processor may have its oWn processor 
for executing instructions. Alternatively, some or all of the 
sub-processors may be implemented in an ASIC. RAM may 
be embodied in one or more memory chips. The memory may 
be partitioned or otherWise mapped to re?ect the boundaries 
of the various memory sub components. 

The memory 6204 represents either a random-access 
memory or mass storage. It can be volatile or non-volatile. 
The system 6000 can also comprise a magnetic media mass 
storage device such as a hard disk drive. 
The 1/0 subsystem 6206 may comprise various end user 

interfaces such as a display, a keyboards, and a mouse. The 
1/0 subsystem 6206 may further comprise a connection to a 
netWork such as a local-area netWork (LAN) or Wide-area 
netWork (WAN) such as the lntemet. Processor and memory 
components are physically interconnected using a conven 
tional bus architecture. 

According to another embodiment of the invention, a com 
puter readable medium, such as a CDROM 6801 can include 
program instructions for operating the programmable com 
puter 6000 according to the invention. What has been shoWn 
and discussed is a highly-simpli?ed depiction of a program 
mable computer apparatus. Those skilled in the art Will appre 
ciate that a variety of alternatives are possible for the indi 
vidual elements, and their arrangement, described above, 
While still falling Within the scope of the invention. Thus, 
While it is important to note that the present invention has 
been described in the context of a fully functioning data 
processing system, those of ordinary skill in the art Will 
appreciate that the processes of the present invention are 
capable of being distributed in the form of a computer read 
able medium of instructions and a variety of forms and that 
the present invention applies equally regardless of the par 
ticular type of signal bearing media actually used to carry out 
the distribution. Examples of signal bearing media include 
ROMs, DVD-ROMs, and transmission-type media, such as 
digital and analog communication links, Wired or Wireless 
communications links using transmission forms, such as, for 
example, radio frequency and light Wave transmissions. The 
signal bearing media make take the form of coded formats 
that are decoded for use in a particular data processing sys 
tem. 

Therefore, While there has been described What is presently 
considered to be the preferred embodiment, it Will understood 
by those skilled in the art that other modi?cations canbe made 
Within the spirit of the invention. The above descriptions of 
embodiments are not intended to be exhaustive or limiting in 
scope. The embodiments, as described, Were chosen in order 
to explain the principles of the invention, shoW its practical 
application, and enable those With ordinary skill in the art to 
understand hoW to make and use the invention. It should be 
understood that the invention is not limited to the embodi 
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8 
ments described above, but rather should be interpreted 
Within the full meaning and scope of the appended claims. 

We claim: 
1. A method comprising steps of: 
generating a performance tool for collecting user-speci?ed 

application performance data of an application, said per 
formance tool comprising con?gurable functions com 
piled into a dynamic linking library; 

modifying the application to insert the performance tool 
into a binary executable of said application via binary 
instrumentation such that the application does not need 
to be rebuilt from a source; 

Wherein implementation is done at a binary level on a copy 
of an original binary executable using the binary instru 
mentation, Without requiring re-linking of the applica 
tion; 

Wherein original source code of the application and the 
original application binary executable are not modi?ed; 

executing the application; and 
collecting dynamic performance data of the application 

during the execution of the application such that only 
interesting data is collected. 

2. The method of claim 1 Wherein the customiZing step 
comprises steps of: 

implementing at least one con?gurable tracing function 
that can be programmed by the user; 

compiling the at least one con?gurable tracing function 
into an object ?le; and 

inserting the object ?le into the performance tool using 
binary instrumentation. 

3. The method of claim 2 Wherein the implementing step 
comprises steps of: 

implementing at least one tracing function selected from a 
group consisting of: 

a function deciding Whether and Where an event should be 
recorded into an in-memory trace, a function deciding 
Whether a process of a massively parallel program 
should Write the in-memory trace to ?les; and 

a function helping to calculate user-de?ned performance 
metrics; 

utiliZing utility functions to assist the implementation of 
the at least one tracing function; and 

?ltering the performance data for providing the user With 
an ability to focus on user-interested performance data 
When implementing the at least one tracing function. 

4. The method of claim 2 Wherein C/Fortran is used to 
implement at least one con?gurable tracing function. 

5. The method of claim 3 Wherein ?ltering the performance 
data comprises implementing ?lter functions ranging from a 
simple ?lter function for a default implementation to ?lter 
functions performing complicated tasks selected from a 
group consisting of: information selection, trace-target selec 
tion, detection of speci?c activities, and detection of patterns. 

6. The method of claim 3 further comprising a step of 
building a time-ordered list of the tracing functions that are 
called. 

7. The method of claim 5 Wherein the detection of patterns 
comprises: 

stopping event recording When a repeated sequence of 
function calls is detected; and 

starting the event recording When a neW sequence of func 
tion calls is detected. 

8. The method of claim 1 further comprising a step of 
storing the collected dynamic performance data. 

9. The method of claim 8 further comprising storing the 
collected dynamic performance data in a trace buffer. 
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10. The method of claim 1 wherein collecting the dynamic 
performance data comprises collecting the performance data 
from only selected code segments of the application rather 
than all code segments. 

11. An information processing system comprising: 
a data storage for storing performance data; 
an input/output interface for communicating performance 

data results to a user; 
a pro?ling/tracing library; 
a memory having program code stored therein; and 
a processor operatively connected to said memory for car 

rying out instructions in accordance With said stored 
program code; Wherein said program code, When 
executed by said processor, causes said processor to: 
generate a performance tool for collecting user-speci?ed 

application performance data of an application, said 
performance tool comprising con?gurable functions 
compiled into a dynamic linking library; 

modify the application to insert the performance tool 
into a binary executable of said application via binary 
instrumentation such that the application does not 
need to be rebuilt from a source; 

Wherein implementation is done at a binary level on a 
copy of an original binary executable using the binary 
instrumentation, Without requiring re-linking of the 
application; 

Wherein original source code of the application and the 
original binary executable are not modi?ed; 

execute the application; and 
collect dynamic performance data of the application 

during the execution of the application such that only 
interesting data is collected. 

12. The information processing system of claim 11 
Wherein the data storage is a trace buffer. 

13. The information processing system of claim 11 
Wherein the instructions further cause the processor to: 

implement at least one con?gurable tracing function that 
can be programmed by the user; 

compile the at least one con?gurable tracing function into 
an object ?le; and 

insert the object ?le into the performance tool using binary 
instrumentation. 

14. The information processing system of claim 13 
Wherein the implementing step comprises steps of: 

implementing at least one tracing function selected from a 
group consisting of: 

a function deciding Whether and Where an event should be 
recorded into an in-memory trace, a function deciding 
Whether a process of a massively parallel program 
should Write the in-memory trace to ?les; and a function 
helping to calculate user-de?ned performance metrics; 

utiliZing utility functions to assist the implementation of 
the at least one tracing function; and 

?ltering the performance data for providing the user With 
an ability to focus on user-interested performance data 
When implementing the at least one tracing function. 

15. The information processing system of claim 14 
Wherein ?ltering the performance data comprises implement 
ing ?lter functions ranging from a simple ?lter function for a 
default implementation to ?lter functions performing com 
plicated tasks selected from a group consisting of: informa 
tion selection, trace-target selection, detection of speci?c 
activities, and detection of patterns. 
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16. The information processing system of claim 15 

Wherein the detection of patterns comprises: 
stopping event recording When a repeated sequence of 

function calls is detected; and 
starting the event recording When a neW sequence of func 

tion calls is detected. 
17. A computer program product embodied on a non-tran 

sitory computer readable medium and comprising code that, 
When executed, causes a computer to perform the folloWing: 

generate a performance tool for collecting user-speci?ed 
application performance data of an application, said per 
formance tool comprising con?gurable functions com 
piled into a dynamic linking library; 

modify the application to insert the performance tool into a 
binary executable of said application via binary instru 
mentation such that the application does not need to be 
rebuilt from a source; 

Wherein implementation is done at a binary level on a copy 
of an original binary executable using the binary instru 
mentation, Without requiring re-linking of the applica 
tion; 

Wherein original source code of the application and the 
original application binary executable are not modi?ed; 

execute the application; and 
collect dynamic performance data of the application during 

the execution of the application such that only interest 
ing data is collected. 

18. The computer program product of claim 17 Wherein the 
code further causes the computer to: 

implement at least one con?gurable tracing function that 
can be programmed by the user; 

compile the at least one con?gurable tracing function into 
an object ?le; and 

insert the object ?le into the performance tool using binary 
instrumentation. 

19. A system for obtaining services comprising: 
a memory having program code stored therein; 
a processor operatively connected to said memory for car 

rying out instructions in accordance With said stored 
program code; Wherein said program code, When 
executed by said processor, causes said processor to: 
generate a performance tool for collecting user-speci?ed 

application performance data of an application, said 
performance tool comprising con?gurable functions 
compiled into a dynamic linking library; 

modify the application to insert the performance tool 
into a binary executable of said application via binary 
instrumentation such that the application does not 
need to be rebuilt from a source; 

Wherein implementation is done at a binary level on a 
copy of an original binary executable using the binary 
instrumentation, Without requiring re-linking of the 
application; 

Wherein original source code of the application and the 
original application binary executable are not modi 
?ed; 

execute the application; 
collect dynamic performance data of the application 

during the execution of the application such that only 
interesting data is collected; and 

present the collected performance data to a second user. 

* * * * * 


