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Improving the Job Success Rate through Analysis of User Logs in HPC

JunWeon Yoon*, TaeYoung Hong**, Ki-Sik Kong***, ChanYeol Park****

Abstract

Supercomputers are used for many different areas including new product design of industries as
well as state-of-the-art science and technology for large amount of computational needs. Tachyon is
a 4th supercomputer built at KISTI that is a high-performance parallel computing system with 3,200
computing nodes and infrastructures. This system is currently about 10,000 users and over 170
organizations are used, the number of jobs they are performing work in batch type form through a
scheduler. Also, this system logs lots of job scripts, execution environment, library, job status from
the job submit to end.

In this paper, we analyzed batch jobs information from Sun Grid Engine, that use as a scheduler
in Tachyon system, and job executed information in Tachyon System. In particular, we distinguished
the fail jobs from the all tasks that users perform and we analyzed the cause of failure. Among
them, we can extracted some of jobs that can be regarded as normal jobs through the improvement
in those works logged as all of fail jobs.
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(Figure 1) Tachyon System Overview
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#!/bin/bash
# -V /AdAERE A BARSTE FE == 4-E(default)
#5 —cwd /@A PEHEE 2 o HEHZ ARE
#$ -N hybrid_job // &=
#$ -pe mpi_4cpu 8 /A MPI task 87, == MPI task 47
#$ —-q normal /A Y
#$ -R yes // Resource Reservation
#$ -wd /scratch/<user01>/hybrid # 2t} tl€lg g & 44
#5 -1 h_rt=10:00:00 //2d 23 AlzF (hhimmiss)

// (wall clock time), Z3}A] 7 23] F=
#$ -1 OMP_NUM_THREADS=2

// MPL Z2A)2 9 OpenMP A= 4=
#$ -M myEmailAddress // 29 @& AFEA WY T4
#5 -m e /A FE A Wdes B
export OMP_NUM_THREADS=2

mpirun_rsh ~hostfile ~ $TMPDIR/machines -np
SNSLOTS ./hybrid.exe //AHEA7} AgAd 223 549

(Figure 2) User Job Script
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<¥ 1> A 7Y 2O (FAAYE F)

L 2 3 4 5
DATE JOBID GID up  |[JOBNAME
20150821 | 20150821 | na032 000 |jj_007 217
2 7 8 9 10

SUBMIT | START END

QNAME | “par) | (DATE) | (DATE) | WAIT(S)
ccandspecial 201210261 TTZ[201 210281011 201 210290500 5
0 ( 201536
I 56 5 %
1 12 13 14 15
RUN® | cpus CPU MEM | MAXV

USAGE USAGE MEM

35852 80 2834281.74 68.41 1876.06
16 17 18 19 20
STATUS | E-CPU | E-RUN(s) [EXIT-CODE| FAILED
D 80 2868160 01) 0a1)
21 22
OMP_NUM__|
THREADS | ASK_NUM|
1 0
<Table 1> Job Execution Log(After the work is

finished)
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<Table 2> Fail Job Logs
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<¥ 3> SGE FAILED ZE %t
(24:GE User Guide)

Code Meaning

0 [ No failure /Job ran, exited normally
1 [ Failure before job (execd)

3 | Before writing config

4 | Before writing PID
5

6

On reading config file
Setting processor set
7.8 | Before or in prolog
10 | Failure in pestart
11 | Failure before job (shepherd)
12,13| pe stop/PE stop procedure or failed
15 | Failure epilog
19 | No exit status
21 | Failure in recognizing job
25 | Rescheduling
26 | Failure opening output(stderr/stdout)
27 | no shell
28 | no current working dir
29 | AFS problem
30 | Application error
36 | Check daemon configuration
37 | Qmaster enforced h rt limit
100 | Failure after job / Job ran, job killed by a signal.

<Table 3> SGE FAILED Code Value
(source: GE User Guide)
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joblogdir=/sge/job_logs/$Date.sge /AR 2%
jobscrdir=/sge/job_scripts_backup/$JobID // Z¢H & 34
/) A2 F%, array & A<

joblog='cat $joblogdir | awk '{ if($22==0 && $16=="E")
print $2":"$11":"$13":"$14":"$16 }' | egrep "*[0-9]"

for JLOG in $joblog //&71e] i h9l = REEStHA 423
do
// M= Job Script Y AA 3 h_rt(wall-time limit) 3
jobidfile="1fs find $jobscrdir - name "$jid""
h_rt="cat $jobidfile | grep -v "##" | grep h_rt | cut -d'=’
-2 | awk '{ print $1 }"
h_rt_sec="'cat $jobidfile | grep $h_rt | cut -d’=" -2 | awk
~F’" { print sum=(expr ($1x3600)+($2+60)) }"\//Z<] WA
/A"l FR AFe] oA + 5x gk At
hrt_p5='echo $h_rt_sec | awk 'x=%1 { print sum=x+5 }"
hrt_m5="echo $h_rt_sec | awk 'x=$1 { print sum=x-5 }"
/g AR M) gtell By AdE FE
echo "$jid S$hrt_.m5 $hrt_ p5 $h_rt_sec $runs $h_rt
$cpuusage $memusage $stat” | awk 'x=$2, y=$3 { if ($5>x
&& $5<y && $9=="E") print $1,$2,$3,$4,$5,$6,57,$8,$9 }’
done >> errjob_hrt_$Date // 31T FHE Z139td A4

jobscount="cat ~ Hoblogdir | awk { if($2=0) pint
2SN $137 B4 $16 V| grep (079" | we -1

// array jobs Aleld A o A Mg
timelimitjobcount="cat errjob_hrt_$Datelgrep [0-9]] wc -I'
echo "$SDate:$timelimitjobcount/$jobscount” >
errjob_hrt_count_$Date

HAGATE 23 A]dAG} A s TRRE

il

(

-9 A FF

joblog="cat ./Logs/errjob_hrt_count_$YearMonths"
/) 482 2 (errjob_hrt_count_$Date) 52 WM FHeE
for JLOG in $joblog
do
echo $JLOG
job_date="echo $JLOG | cut -d’:" -fI"
errfix="echo $JLOG | cut -d'/" -f2 | cut -d'(" -fI"
taskjob='echo $JLOG | cut -d’/" —f3 | cut -d'(" -fI"

sum_ errfix="echo "$sum errfix $errfix” | awk '{ prntf "%«d’, $1 + & }"
sum taskjob="echo "$sum taskjob $taskjob” | awk { printf "ad’, $1 + K2
}/\

done

/A Al sl Ak AT

echo "Total Taget Jobs(TASKNUVED) @ " Ssumtaskiob >>
result_$YearVonth

echo "Fixed Frror Job Count " $sum errfix >> result $YearVonth

= AR

[root@tachyon JobWallClockChkl cat result 201504

s 201504 carrection infomation of wall time limit error jobs
Total Jobs : 42071

Total Job Brors @ 1947

Total Target Jobs(TASK NUVEQ) : 41,271

Fixed Brror Job Count @ 740

Changing Ratio © 463 % —> 176 %

(Figure 3) Extraction Script to Exceed Wall-Time
limited jobs
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(2E 4) FRAIAG 2H2AH NS B3 FHE AP ZE I (2015.01~08)
Jan Feb Mar Apr May Jun Jul Aug
Total Jobs 58,248 31,013 31,063 42,071 14,956 11,086 16,988 17,731
Target Jobs
(TASK_NUM=0) 52,385 26,770 30,572 41,271 13,963 9,984 11,496 16,814
Total Fail Jobs 2,555 2,443 1,942 1,947 1,589 1,813 2,019 2,371
Fail Jobs cause
Wall—Time limit 939 919 566 740 607 765 1,077 1,457
Improvement Jobs 1,616 1,524 1,376 1,207 982 1,048 942 914
Job Success Rate
(Previous 95.61% 92.12% 93.75% 95.37% 89.38% 83.65% 88.12% 86.63%
Job Success Rate
(Improvement) 98.39% 97.04% 98.18% 98.24% 95.94% 93.10% 93.66% 91.78%
70000 100.00%
60000
" 9500% o TotalJobs
50000
I Target Jobs
20.00% (TASK_NUM=D0)
oo = Total Fail Jobs
30000 I Fail Jobs
830006 cause Wall-Time limit
= Job Success Rate
20000 (Previous,34)
- BO.ODEE s |gb Success Rate
10000 - (im provement, %}
o - 75.00%

S

(Figure 4) Experiment Results through Improving Exceed Wall-Time limited jobs(Jan~Aug,2015)
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