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Introduction and Motivation



XALT Overview
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Why

Most every computing center needs or wants

✿ How many users and projects use a particular library or 
executable

✿ If a library they maintain is used (and how often)
✿ If center provided packages are used more or less than user-

installed packages
✿ After the fact identify users and code that used a buggy library
✿ Provide information on how an executable was built (provenance 

data) - how did I build my code 6 months ago
✿ Catch compile time/run time differences 
✿ Identify applications that are using deprecated libraries or just 

identify old binaries



Goals

✿ Avoid impacting the user experience
✿ Must work seamlessly on any cluster, workstation or high-end 

computer
✿ Supports both static and dynamic libraries
✿ Lightweight solution 



Tutorial Format

✿ Will intersperse slide lecture with online 
demonstration

✿ You are highly encourage to follow along doing 
the install on your own Cray (or cluster)
✿ Everything we do today can be done in user 

space
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http://sourceforge.net/projects/xalt/
http://sourceforge.net/projects/xalt/
https://github.com/Fahey-McLay/xalt.git
https://github.com/Fahey-McLay/xalt.git
https://github.com/Fahey-McLay/xalt.git
https://github.com/Fahey-McLay/xalt.git
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ALT_LINKER 

 
✿ ALT_LINKER 

XALT_DIR/bin/ld 
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% export XALT_DIR=[directory]
% export PATH=$XALT_DIR/bin:$PATH

% setenv XALT_DIR [directory]
% setenv PATH $PATH\:$XALT_DIR/bin
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./configure --prefix=$XALT_DIR; make; make install

✿ …

❀

./configure --prefix=$XALT_DIR; make install;

✿

https://github.com/TACC/Lmod.git
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✿ Create modulefile to put XALT’s aprun 
in front of PATH

prepend-path PATH           /sw/xc30/xalt/0.5.3-1/sles11.2/bin
prepend-path PATH           /sw/xc30/xalt/0.5.3-1/sles11.2/libexec
prepend-path PYTHONPATH     /sw/xc30/xalt/0.5.3-1/sles11.2/libexec
prepend-path PYTHONPATH     /sw/xc30/xalt/0.5.3-1/sles11.2/site

# ALT_LINKER makes this work with the Cray compiler
setenv  ALT_LINKER     /sw/xc30/xalt/0.5.3-1/sles11.2/bin/ld

# options can be (file,directdb,syslog)
setenv  XALT_TRANSMISSION_STYLE  file    

setenv  XALT_ETC_DIR  /sw/xc30/xalt/0.5.3-1/sles11.2/etc
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  % ./cray_build_rmapT.sh $XALT_ETC_DIR

✿
% spider -o jsonReverseMapT $LMOD_DEFAULT_MODULEPATH > 

rmapD/jsonReverseMapT.json
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{
  "build_epoch": 1428693356.71,
  "build_syshost": "darter",
  "build_user": "faheymr",
  "exec_path": 
"/nics/d/home/faheymr/examples/HelloWorld/h
ello_world",
  "exit_code": 0,
  "hash_id": 
"6fac4296d9be1407315abc33660bda6daa824b01",
  



"linkA": [
    [
"/nics/d/home/faheymr/examples/HelloWorld/h
ello_world.o",
      
"42aa18fc85e8f05fe89b6f501c87ad3e26843130"
    ],
    [ "/opt/cray/mpt/7.0.3/gni/mpich2-
cray/83/lib/libmpich_cray.a",
      
"fc7ff1c7c6ff9c326e261037a28cef7ce2fc1d8e"
    ],



    [
      "/usr/lib64/libpthread.a",
"51883ac8b5e65f19135203e0ddd80e3e302a71f1"
    ]
  ],
  "link_program": "driver.cc",
  "uuid": "995980ad-7daa-4841-be80-
21b6e05fe375",
  "wd": 
"/nics/d/home/faheymr/examples/HelloWorld"
}



{
  "envT": {
    "ALT_LINKER": "/sw/xc30/xalt/0.5.3-1/sles11.2/bin/ld",
    "ASSEMBLER_X86_64": "/opt/cray/cce/8.3.3/cray-binutils/x86_64-
unknown-linux-gnu/bin/as",
    "ATP_HOME": "/opt/cray/atp/1.7.5",

...



  },
  "hash_id": "7b88e3f497365d6bc2f86f634a2a26a8d886056e",
  "libA": [],
  "userT": {
    "currentEpoch": 1428766964.8458829,
    "cwd": "/lustre/medusa/faheymr",
    "end_time": 1428766964.73,
    "execModify": "Sat Apr 11 11:42:43 2015",
    "exec_epoch": 1428766963.0,
    "exec_path": "/lustre/medusa/faheymr/hello_world",
    "exec_type": "binary",
    "exit_status": 0,
    "num_tasks": 1,
    "num_threads": 0,
    "run_time": 1.3559999465942383,
    "run_uuid": "e3adf193-5f09-46c6-8c0d-18ff0d555dde",
    "start_date": "Sat Apr 11 11:42:43 2015",
    "start_time": 1428766963.3740001,
    "syshost": "darter",
    "user": "faheymr"
  },



  "xaltLinkT": {
    "Build.Epoch": "1428693356.71",
    "Build.OS": "Linux 3.0.101-0.46-default",
    "Build.Syshost": "darter",
    "Build.UUID": "995980ad-7daa-4841-be80-21b6e05fe375",
    "Build.User": "faheymr",
    "Build.Year": "2015",
    "Build.compiler": "driver.cc",
    "Build.date": "Fri Apr 10 15:15:56 2015",
    "XALT_Version": "0.5.3"
  }
}
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✿ Example of how to use xalt_file_to_db.py

% export PATH=/sw/tools/lmod/builds/darter/lmod/lmod/lmod/libexec:${PATH}

% export XALT_USERS=faheymr:reubendb

% ln -s $XALT_DIR/etc/xalt_db.conf .

% ln -s $XALT_DIR/sbin/xalt_file_to_db.py .

% $XALT_DIR/sbin/xalt_file_to_db.py --reverseMapD 
/sw/tools/xalt/builds/darter/etc/reverseMapD --delete --timer

Time:  00:00:00
total processed :  25 , num links:  10 , num runs:  15 , badCnt:  0
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mysql -h 104.236.169.194 -u cugxalt \
-pchicago xalt
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$MaxMessageSize 256k

if $programname contains ‘XALT_LOGGING’ then 
/var/log/xalt.log

& ~
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# Include all config files in 
/etc/rsyslog.d/

$IncludeConfig /etc/rsyslog.d/*.conf

✿
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✿

python xalt_syslog_to_db.py –
reverseMapD=$BASE/etc/reverseMapD 
/var/log/xalt.log.1

✿



✿

/etc/logrotate.d>  cat xalt

/var/log/xalt.log{

  copytruncate

  rotate 4

  daily

  create 0644 root root

  missingok

}

✿
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mysql> select link_program, build_syshost, count(*) from 
xalt_link group by link_program, build_syshost;
+--------------+---------------+----------+
| link_program | build_syshost | count(*) |
+--------------+---------------+----------+
| configure    | darter        |        7 |
| driver.CC    | darter        |        8 |
| driver.cc    | darter        |      180 |
| ftn_driver   | darter        |      173 |
| g++          | darter        |     2396 |
| gcc          | darter        |     6190 |
| gfortran     | darter        |      959 |
| icc          | darter        |     1890 |
| icpc         | darter        |      562 |
| ifort        | darter        |      915 |
| make         | darter        |      123 |
+--------------+---------------+----------+
11 rows in set (0.02 sec)



mysql> select distinct build_user from xalt_link,xalt_object 
where xalt_object.object_path like'%fftw/3.3.0.2/%' ;

+----------+
| username |
+----------+
| user1    | 
| user2    |  
| user3    |
| user4    | 
| user5    | 
+----------+
5 rows in set (1.33 sec)

• Querying the database reveals that several users have applications linked 
to the buggy library



mysql> select distinct xalt_run.run_id, xalt_run.job_id, xalt_run.date, xalt_run.syshost, 
xalt_run.user, xalt_run.exec_path from xalt_run, xalt_object, join_run_object where 
xalt_object.object_path like '%fftw/3.3.0.2/%' AND xalt_object.obj_id=join_run_object.obj_id 
AND join_run_object.run_id=xalt_run.run_id;

+--------+-------------+---------------------+---------+--------+------------------+
| run_id | job_id      | date                | syshost | user   | exec_path        |
+--------+-------------+---------------------+---------+--------+------------------+
|   7273 | 350840.ocoe | 2014-10-23 13:22:29 | darter  | user4  | ~/cp2k/cp2k.psmp |
+--------+-------------+---------------------+---------+--------+------------------+
1 rows in set (0.08 sec)



mysql> select xalt_link.* from xalt_link where build_user like '%faheymr%' AND 
exec_path like '%hyperslab%';

+---------+---------------------+--------------+------------+---------------
+---------------+-----------+----------------------------------------------+

| link_id | date                | link_program | build_user | build_syshost | 
build_epoch   | exit_code | exec_path                                    |

+---------+---------------------+--------------+------------+---------------
+---------------+-----------+----------------------------------------------+

|       4 | 2014-09-23 14:17:29 | ftn_driver   | faheymr    | darter        | 
1411496249.58 |         0 | /nics/d/home/faheymr/examples/hdf5/hyperslab |

+---------+---------------------+--------------+------------+---------------
+---------------+-----------+----------------------------------------------+

3 rows in set (0.01 sec)



mysql> select object_path, timestamp from xalt_object, join_link_object where join_link_object.
link_id="4" AND join_link_object.obj_id=xalt_object.obj_id;

+-------------------------------------------------------------------+---------------------+
| object_path                                                       | timestamp           |
+-------------------------------------------------------------------+---------------------+
| //usr/lib64/libc.a                                                | 2014-09-26 15:49:53 |
| //usr/lib64/libdl.a                                               | 2014-09-26 15:49:53 |
| //usr/lib64/libhugetlbfs.a                                        | 2014-09-26 15:49:53 |
| //usr/lib64/libm.a                                                | 2014-09-26 15:49:53 |
| //usr/lib64/libpthread.a                                          | 2014-09-26 15:49:53 |
| //usr/lib64/librt.a                                               | 2014-09-26 15:49:53 |
| //usr/lib64/libz.a                                                | 2014-09-26 15:49:53 |
| /opt/cray/atp/1.7.2/lib/libAtpSigHCommData.a                      | 2014-09-26 15:49:53 |
| /opt/cray/atp/1.7.2/lib/libAtpSigHandler.a                        | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libcsup.a                     | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libf.a                        | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libfi.a                       | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libtcmalloc_minimal.a         | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libu.a                        | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/no_mmap.o                     | 2014-09-26 15:49:53 |
| /opt/cray/hdf5/1.8.12/CRAY/81/lib/libhdf5_cray.a                  | 2014-09-26 15:49:53 |
| /opt/cray/hdf5/1.8.12/CRAY/81/lib/libhdf5_fortran_cray.a          | 2014-09-26 15:49:53 |
| /opt/gcc/4.4.4/snos/lib/gcc/x86_64-suse-linux/4.4.4/crtbeginT.o   | 2014-09-26 15:49:53 |
| /opt/gcc/4.4.4/snos/lib/gcc/x86_64-suse-linux/4.4.4/crtend.o      | 2014-09-26 15:49:53 |
| /opt/gcc/4.4.4/snos/lib/gcc/x86_64-suse-linux/4.4.4/crtfastmath.o | 2014-09-26 15:49:53 |
| /opt/gcc/4.4.4/snos/lib/gcc/x86_64-suse-linux/4.4.4/libgcc.a      | 2014-09-26 15:49:53 |
| /opt/gcc/4.4.4/snos/lib/gcc/x86_64-suse-linux/4.4.4/libgcc_eh.a   | 2014-09-26 15:49:53 |
| /opt/gcc/4.4.4/snos/lib64/libstdc++.a                             | 2014-09-26 15:49:53 |
| /tmp/pe_14932/hyperslab_1.o                                       | 2014-09-26 15:49:53 |
| /usr/lib64/crt1.o                                                 | 2014-09-26 15:49:53 |
| /usr/lib64/crti.o                                                 | 2014-09-26 15:49:53 |
| /usr/lib64/crtn.o                                                 | 2014-09-26 15:49:53 |
+-------------------------------------------------------------------+---------------------+
27 rows in set (0.00 sec)



...
| /opt/cray/cce/8.2.5/craylibs/x86-64/libcsup.a                     | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libf.a                        | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libfi.a                       | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libtcmalloc_minimal.a         | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/libu.a                        | 2014-09-26 15:49:53 |
| /opt/cray/cce/8.2.5/craylibs/x86-64/no_mmap.o                     | 2014-09-26 15:49:53 |
| /opt/cray/hdf5/1.8.12/CRAY/81/lib/libhdf5_cray.a                  | 2014-09-26 15:49:53 |
| /opt/cray/hdf5/1.8.12/CRAY/81/lib/libhdf5_fortran_cray.a          | 2014-09-26 15:49:53 |
...



mysql> SELECT xalt_object.module_name, count(xalt_run.
date) AS Jobs, ROUND(SUM(run_time*num_cores)/3600) as 
TotalSUs FROM xalt_run, xalt_link, join_link_object, 
xalt_object WHERE xalt_run.syshost='darter’ AND 
xalt_object.module_name is NOT NULL AND xalt_run.uuid = 
xalt_link.uuid AND xalt_link.link_id = join_link_object.
link_id AND join_link_object.obj_id = xalt_object.obj_id 
AND xalt_run.date >= '2014-11-01’ AND xalt_run.date <= 
'2014-11-09’ GROUP BY xalt_object.module_name ORDER BY 
Jobs DESC;



+-------------------------------------+-------+----------+
| module_name                         | Jobs  | TotalSUs |
+-------------------------------------+-------+----------+
| alps/5.2.1-2.0502.8712.10.32.ari    | 26458 |   258684 |
| cray-mpich/7.0.3                    | 26456 |   259040 |
| wlm_detect/1.0-1.0502.51217.1.1.ari | 13229 |   129342 |
| udreg/2.3.2-1.0502.8763.1.11.ari    | 13229 |   129342 |
| xpmem/0.1-2.0502.51169.1.11.ari     | 13229 |   129342 |
| ugni/5.0-1.0502.9037.7.26.ari       | 13229 |   129342 |
| pmi/5.0.5-1.0000.10300.134.8.ari    | 13227 |   129341 |
| gcc/4.8.1                           | 10868 |    59680 |
| rca/1.0.0-2.0502.51491.3.92.ari     | 10852 |    59675 |
| dmapp/7.0.1-1.0502.9080.9.32.ari    | 10852 |    59675 |
| fftw/3.3.4.0                        |  3123 |     1482 
|
| cray-libsci/13.0.1                  |  2357 |    69848 
|
| craype-intel-knc                    |  1758 |      522 
|
| hdf4/4.2.9                          |  1180 |      667 
|
| cray-hdf5/1.8.12                    |   586 |      174 
|
| cray-netcdf/4.3.1                   |   586 |      174 
|
| szip/2.1                            |   295 |      167 
|
| fftw/3.3.0.4                        |   274 |    78293 
|
| gcc/4.8.2                           |   156 |    44739
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