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Introduction

Purpose of Document

This document will provide information on how to install and configure AIX (Advanced Interactive Executive) with IBM Cognos TM1.
Applicability

IBM Cognos TM1
Exclusions and Exceptions

There are no known exceptions and exclusions at the time this document was created. 
Assumptions

This document assumes that user is familiar with both AIX and IBM Cognos TM1
Tip and Technique on installing IBM Cognos TM1 with AIX
Environment Settings Tested 
· Suggested Settings for 10.1 GA release on AIX system

· export AIXTHREAD_MNRATIO=1:1
· export MALLOCOPTIONS=multiheap:32,pool

· export LDR_CNTRL=DATAPSIZE=64K@TEXTPSIZE=64K@STACKPSIZE=64K

· export SPINLOOPTIME= 500
AIX xlC compiler options tested for TM1 server

· xlC Compiler options used in TM1 release 10.1 GA build

· -O3 –qstrict    
NOTE: The sample data model is required to run the test and get a profile.

· -qalign=natural ----------------------------------------------- NO

· -O4 and –O5, Can not be used them because of a float-point calculation error in AIX compiler.
Conclusion for these tests:

P7-specific compiler and environment Settings optimizations improve TM1 server performance on AIX, leading to 15 to 20% overall improvement

Conclusion: IBM Cognos TM1 server performance is improved for single user test case from the above code changes, BUT did not see the benefit for a lot of concurrent users case.

Example of improving performance
· TM1 server is known to run better on x86 Windows system for high number of concurrent users.
· SMT does not speed the execution of TM1 server for large number of concurrent users.

· “The objective of SMT is to allow the 2nd hardware thread to utilize functional units in a core which the 1st hardware thread leaves idle”

· Not all applications benefit from SMT “Cases where the performance may not be improved and even possibly degrade”

· applications with execution-unit–limited performance (LINPACK for example)

· applications that consume all the chip's memory bandwidth (STREAM for example)

· Specific compiler and Environment Settings optimizations improve TM1 server performance on AIX. BUT it is not good enough when comparing to Windows system.
Tools used in AIX performance analysis
· tprof with trace on AIX, VTune on Window system to get application profiles

· Critical section contention debug on Windows (developed by TM1 server team)

· truss - Traces a process's system calls, dynamically loaded user level function calls, received signals, and incurred machine faults.  

· PDF compiler reports - -qshowpdf

· probevue scripts from Men-Chow

Start a dynamic trace session. The command can preprocess the header fill and exit without starting the dynamic trace session 

· Pmcount – Get hardware performance data

Start a dynamic trace session. The command can preprocess the header file and exit without starting the dynamic trace session. 

· Tools from Men-Chow Chiang (STG Systems Performance)
Collect performance data from vmstat, iostat, lparstat, sysinfo, aix trace, pmcount, etc 

· Debug server using dbx.

· TM1top monitor 
TM1 Performance Analysis

Lock contention is a major factor that affects TM1 server on AIX system. From the reports we got from the different tools we know that the lock contention occurs when more users are in the system. This is the major contributor to the high average response time showed in the LR test reports.


Lock contention occurs on three hot locks:

· Lock contention on the critical section that protects the global collection of registered objects in TM1 server

· Lock contention on the critical section that protects the lock scheme in TM1Object.

· Lock contention for the malloc and free memory in user transactions affects TM1 server performance, especially on AIX system.

· The difference in performance of stargate (rule) calculation between Windows system and AIX is very small
TM1 Solution

· Implement pool-based memory allocator for STL container, especially for user sessions. This pool-based memory is re-used in the user session until the user session ends. 

After TM1 server 9.1 release, TM1 introduced the STL container in TM1 server. For every user transaction, TM1 server makes frequent use of the malloc() and free() APIs. That will reduce expected transaction rates due to contention for the malloc and free lock because malloc() and free() access is controlled by a per-process lock.

· Evaluation of alternate concurrent memory allocators to partially replace pool based memory allocators currently used in the TM1 server.

· The Hoard Memory Allocator (http://www.hoard.org/)

· tcmalloc (http://code.google.com/p/gperftools/downloads/list)

· Or others

· Cache the global collection of TM1 registered object in user session.

· It is not good if the collection is frequently changed by users.

· Need to copy all the elements from one collection to another. That will increase the memory usage.

· Implement multiple read and one write lock on AIX system for global collections

· “Critical section” on AIX system.

On MSDN (Windows) it says "critical section objects provide a slightly faster, more efficient mechanism for mutual-exclusion synchronization“

· Change the TM1Object AcquireLock function?
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Figure 1 shows the performance optimization for TM1
One of TM1 Server performance issues on AIX system:

· Lock contention for the malloc and free memory in user transactions affects TM1 server performance, especially on AIX system.

Solution:

Use alternate concurrent memory allocators to partially replace pool based memory allocators currently used in the TM1 server.

“TCMalloc : Thread-Caching Malloc” is used on AIX system for TM1 server.

There are two major features from TCMalloc lib:

· “The TCMalloc implementation takes approximately 50 nanoseconds for the same operation pair. Speed is important for a malloc implementation because if malloc is not fast enough, application writers are inclined to write their own custom free lists on top of malloc”

· “TCMalloc also reduces lock contention for multi-threaded programs. For small objects, there is virtually zero contention. For large objects, TCMalloc tries to use fine grained and efficient spinlocks. “
AIX is a bit different from Linux/Solaris in overriding the default heap allocator.  There are two ways of overriding the default heap allocator on AIX with a user-defined heap allocator:

· Set char *_malloc_user_defined_name="libtcmalloc_minimal.a“ in TM1 server.  

When AIX launches an application the loader looks for the _malloc_user_defined_name global symbol and will use whatever archive name is specified as the default heap manager.  


This is the method used by TM1 server test.

· Set the MALLOCTYPE environment variable.  

This option is a lot more flexible and allows you to specify a number of different allocator options. 

To use tcmalloc_minimal in TM1 server projects, first we need to build the dll and install this dll to the server release directory. The lib needs to be linked to TM1 server. 

 To use the DLL, we need to add the following to the linker line of TM1 server project: "libtcmalloc_minimal.lib" /INCLUDE:"__tcmalloc" 
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Figure 2 shows the TM1s property page
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