
Federated storage 
test progress 

D.Krasnopevtsev, A.Kiryanov, 
A.Klimentov, A. Zarochentsev,  

 



Structure of tests 
CERN – MGM,UI,PerfSonar 
PNPI – MGM,FST,UI,PerfSonar 
SPbSU – MGM,FST,UI,PerfSonar 
 
 
SINP – UI,PerfSonar 
JINR – UI,FST 

 



Plan of tests 

 
• Bonnie++ 

– PNPI FST local --------------------------*** 
– SPbSU FST local 
– UI PNPI to ALL  
– UI SPbSU to ALL 
– UI CERN to ALL 
– UI CERN to SPbSU 
– UI CERN to PNPI 
– UI SINP to ALL 

• ATLAS (2 files on two FST)-----------------------**** 
– UI PNPI to ALL (fuse, xrootd) 
– UI SPbSU to ALL (fuse, xrootd) 
– UI CERN to ALL (fuse, xrootd) 
– UI PNPI   (through PNPI) to PNPI (fuse, xrootd) 
– UI SPbSU (throgh SPbSU) to SPbSU (fuse, xrootd) 

• ALICE (139 files, 191 GB 10 files, 12.68 GB on two FST)  ---------------------- ***** 
– UI PNPI to ALL (fuse, xrootd) 
– UI SPbSU to ALL (fuse, xrootd) 
– UI CERN to ALL (fuse, xrootd) 
– UI CERN  to PNPI (fuse, xrootd) 
– UI CERN to SPbSU (fuse, xrootd) 
– UI PNPI   (through PNPI) to PNPI (fuse, xrootd) 
– UI SPbSU (throgh SPbSU) to SPbSU (fuse, xrootd) 

• change master-slave 

• https://docs.google.com/document/d/1vf2vE9s-SI-rVc3s8TtqR0-7SPdXeceVZgAl4l2bWTg/edit# 



PerfSonar (example: alice14.spbu.ru) 

Source Destination Throughput Latency (ms) Loss (%) 

btw-bw.t1.grid.kiae.ru 
144.206.236.188 
Details | Traceroute  

alice14.spbu.ru 
195.19.226.144 

602 Mbps 
449 Mbps  

n/a 
n/a  

n/a 
n/a  

perfsonar.pnpi.nw.ru 
212.193.96.29 
Details | Traceroute  

alice14.spbu.ru 
195.19.226.144 

315 Mbps 
626 Mbps  

4.92 
6.97  

2.08 m 
411 µ  

perfsonar-bw.cern.ch 
128.142.223.246 
Details | Traceroute  

alice14.spbu.ru 
195.19.226.144 

298 Mbps 
478 Mbps  

n/a 
n/a  

n/a 
n/a  

gridmsu2.sinp.msu.ru 
213.131.24.2 
Details | Traceroute  

alice14.spbu.ru 
195.19.226.144 

152 Mbps 
525 Mbps  

4.80 
6.58  

295 µ 
34.9 µ  

http://alice14.spbu.ru/serviceTest/graphWidget.cgi?source=144.206.236.188&dest=195.19.226.144&url=http://localhost/esmond/perfsonar/archive/
http://alice14.spbu.ru/toolkit-old/gui/psTracerouteViewer/index.cgi?&mahost=http://localhost/esmond/perfsonar/archive/&stime=yesterday&etime=now&epselect=/esmond/perfsonar/archive/6f7aadbd5f4044e8bf60e520bff259e9/packet-trace/base
http://alice14.spbu.ru/serviceTest/graphWidget.cgi?source=212.193.96.29&dest=195.19.226.144&url=http://localhost/esmond/perfsonar/archive/
http://alice14.spbu.ru/toolkit-old/gui/psTracerouteViewer/index.cgi?&mahost=http://localhost/esmond/perfsonar/archive/&stime=yesterday&etime=now&epselect=/esmond/perfsonar/archive/1a3b2a61fc65456cadefdd35733f48ce/packet-trace/base
http://alice14.spbu.ru/serviceTest/graphWidget.cgi?source=128.142.223.246&dest=195.19.226.144&url=http://localhost/esmond/perfsonar/archive/
http://alice14.spbu.ru/toolkit-old/gui/psTracerouteViewer/index.cgi?&mahost=http://localhost/esmond/perfsonar/archive/&stime=yesterday&etime=now&epselect=/esmond/perfsonar/archive/e5f8b0907228489e9985f2c041b7f7f0/packet-trace/base
http://alice14.spbu.ru/serviceTest/graphWidget.cgi?source=213.131.24.2&dest=195.19.226.144&url=http://localhost/esmond/perfsonar/archive/
http://alice14.spbu.ru/toolkit-old/gui/psTracerouteViewer/index.cgi?&mahost=http://localhost/esmond/perfsonar/archive/&stime=yesterday&etime=now&epselect=/esmond/perfsonar/archive/550d8e56692649b9928acc643c00bed5/packet-trace/base


PerfSonar (example: gridmsu2.sinp.msu.ru ) 

Source Destination Throughput Latency (ms) Loss (%) 

perfsonar.pnpi.nw.ru 
212.193.96.29 
Details | Traceroute  

gridmsu2.sinp.msu.ru 
213.131.24.2 

398 Mbps 
555 Mbps  

-0.904 
9.91  

1.99 m 
750 µ  

btw-bw.t1.grid.kiae.ru 
144.206.236.188 
Details  

gridmsu2.sinp.msu.ru 
213.131.24.2 

924 Mbps 
880 Mbps  

n/a 
n/a  

n/a 
n/a  

perfsonar-bw.cern.ch 
128.142.223.246 
Details  

gridmsu2.sinp.msu.ru 
213.131.24.2 

20.1 Mbps 
45.7 Mbps  

n/a 
n/a  

n/a 
n/a  

gridmsu2.sinp.msu.ru 
213.131.24.2 
Details | Traceroute  

alice14.spbu.ru 
195.19.226.144 

145 Mbps 
581 Mbps  

4.59 
6.80  

303 µ 
32.6 µ  

http://gridmsu2.sinp.msu.ru/serviceTest/graphWidget.cgi?source=212.193.96.29&dest=213.131.24.2&url=http%3A%2F%2Flocalhost%2Fesmond%2Fperfsonar%2Farchive%2F
http://gridmsu2.sinp.msu.ru/toolkit-old/gui/psTracerouteViewer/index.cgi?&mahost=http://localhost/esmond/perfsonar/archive/&stime=yesterday&etime=now&epselect=/esmond/perfsonar/archive/6e446499706a4fd0895214c054e1130a/packet-trace/base
http://gridmsu2.sinp.msu.ru/serviceTest/graphWidget.cgi?source=144.206.236.188&dest=213.131.24.2&url=http%3A%2F%2Flocalhost%2Fesmond%2Fperfsonar%2Farchive%2F
http://gridmsu2.sinp.msu.ru/serviceTest/graphWidget.cgi?source=128.142.223.246&dest=213.131.24.2&url=http%3A%2F%2Flocalhost%2Fesmond%2Fperfsonar%2Farchive%2F
http://gridmsu2.sinp.msu.ru/serviceTest/graphWidget.cgi?source=213.131.24.2&dest=195.19.226.144&url=http%3A%2F%2Flocalhost%2Fesmond%2Fperfsonar%2Farchive%2F
http://gridmsu2.sinp.msu.ru/toolkit-old/gui/psTracerouteViewer/index.cgi?&mahost=http://localhost/esmond/perfsonar/archive/&stime=yesterday&etime=now&epselect=/esmond/perfsonar/archive/9995034c0c3b42ada63af593a6e27881/packet-trace/base


Bonnie++ test simple out 
• [zar@gridmsu1 ~]$ bonnie++ -u zar -d /home/zar/eos/spbcloud/test/zar/bonnieout  -s 4000 -r 1024 -n 64 
• Using uid:500, gid:500. 
• Writing a byte at a time...done 
• Writing intelligently...done 
• Rewriting...done 
• Reading a byte at a time...done 
• Reading intelligently...done 
• start 'em...done...done...done...done...done... 
• Create files in sequential order...done. 
• Stat files in sequential order...done. 
• Delete files in sequential order...done. 
• Create files in random order...done. 
• Stat files in random order...done. 
• Delete files in random order...done. 
• Version  1.96       ------Sequential Output------ --Sequential Input- --Random- 
• Concurrency   1     -Per Chr- --Block-- -Rewrite- -Per Chr- --Block-- --Seeks-- 
• Machine        Size K/sec %CP K/sec %CP K/sec %CP K/sec %CP K/sec %CP  /sec %CP 
• gridmsu1.sinp 4000M    18  17 40759  13 60268  18  2862 100 6079396  99 504.3   6 
• Latency               556ms    1528ms     547ms    3573us      34us    1061ms 
• Version  1.96       ------Sequential Create------ --------Random Create-------- 
• gridmsu1.sinp.msu.r -Create-- --Read--- -Delete-- -Create-- --Read--- -Delete-- 
•               files  /sec %CP  /sec %CP  /sec %CP  /sec %CP  /sec %CP  /sec %CP 
•                  64     1   0     3   0     1   0     1   0     7   0     1   0 
• Latency             17293ms      232s    6495ms      237s     711ms    2059ms 
• 1.96,1.96,gridmsu1.sinp.msu.ru,1,1454432778,4000M,,18,17,40759,13,60268,18,2862,100,6079396,99,504.3,6,64,,,,,1,0,3,0,1,0,1,0,7,0,1,0,556

ms,1528ms,547ms,35759ms 
 

-s 4000 – specifies the dataset size to use for the IO test in MB. 
-r 1024 – is used to specify the amount of RAM in MB the system has installed. 
This is total RAM, and not free RAM 
-n 64 – is the number of files to use for the create files test. 



Bonnie tests on data read-write  

1,E+00 1,E+01 1,E+02 1,E+03 1,E+04 1,E+05 1,E+06 1,E+07 1,E+08

pnpi-local

spbu-local

pnpi-all

spbu-all

cern-all

sinp-all

cern-pnpi

cern-spbu

Block input

Block Rewrite

seq block output

kB/s kB/s 

pnpi-local  - local test on PNPI SE 
spbu-local - local test on SPbSU SE 
pnpi-all – UI-PNPI,MGM –CERN,SE -Federation 
spbu-all – UI-SPbSU,MGM –CERN,SE –Federation 
 

cern-all  – UI-CERN,MGM –CERN,SE -Federation 
sinp-all  – UI-SINP,MGM –CERN,SE -Federation 
cern-pnpi – UI-CERN,MGM –CERN,SE -PNPI 
cern-spbu – UI-CERN,MGM –CERN,SE -SPbSU 
 



Bonnie tests on metadata read-write 

1,E+00 1,E+01 1,E+02 1,E+03 1,E+04 1,E+05 1,E+06

pnpi-local

spbu-local

pnpi-all

spbu-all

cern-all

sinp-all

cern-pnpi

cern-spbu

random delete

random create

seq delete

seq create

files/s 

pnpi-local  - local test on PNPI SE 
spbu-local - local test on SPbSU SE 
pnpi-all – UI-PNPI,MGM –CERN,SE -Federation 
spbu-all – UI-SPbSU,MGM –CERN,SE –Federation 
 

cern-all  – UI-CERN,MGM –CERN,SE -Federation 
sinp-all  – UI-SINP,MGM –CERN,SE -Federation 
cern-pnpi – UI-CERN,MGM –CERN,SE -PNPI 
cern-spbu – UI-CERN,MGM –CERN,SE -SPbSU 
 



ALICE test 
• [zar@eostest scripts]$ cat ~/list_spbu_5_xrootd 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808029.18.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808030.11.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808030.18.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808031.13.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808032.13.root 
• [zar@eostest scripts]$ cat ~/list_pnpi_5_fuse 
• ~/eos/spbcloud/test/alice_pnpi/11000167808029.18.root 
• ~/eos/spbcloud/test/alice_pnpi/11000167808030.11.root 
• ~/eos/spbcloud/test/alice_pnpi/11000167808030.18.root 
• ~/eos/spbcloud/test/alice_pnpi/11000167808031.13.root 
• ~/eos/spbcloud/test/alice_pnpi/11000167808032.13.root 
• [zar@eostest scripts]$ cat ~/list_10_xrootd 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808029.18.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_pnpi/11000167808029.18.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808030.11.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_pnpi/11000167808030.11.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808030.18.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_pnpi/11000167808030.18.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808031.13.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_pnpi/11000167808031.13.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_data/11000167808032.13.root 
• root://rueosfed.cern.ch//eos/spbcloud/test/alice_pnpi/11000167808032.13.root 

• [zar@eostest scripts]$ cat alicefulltest.sh 
• #!/bin/bash 
• fileres=~/file.`date +%s`.alice.out 
• hostname >> $fileres 

 
• flist="../list_spbu_5_fuse ../list_spbu_5_xrootd 

../list_pnpi_5_fuse  ../list_pnpi_5_xrootd  

../list_10_xrootd" 
 

• time for i in {1..4}; do 
•         echo "*******************  $i 

*************************"; 
•         for l in $flist; do 
•                 echo "================ $l 

====================="; 
•                 date; 
•                 echo ./alicetest.sh $l ; 
•                 ls -la $l; 
•                 ./alicetest.sh $l ; 
•         done 
• done | tee   $fileres 

 
• echo $fileres 

Number of files = 10 
Summary size = 12.68 GB 



Alice test out 

spbu-spbu  - UI-SPbSU,MGM –CERN,SE – SPbSU 
spbu-pnpi - UI-SPbSU,MGM –CERN,SE - PNPI 
spbu-all – UI-SPbSU,MGM –CERN,SE -Federation 
pnpi-spbu – UI-PNPI,MGM –CERN,SE -SPbSU 
 
 

pnpi-pnpi – UI-PNPI,MGM –CERN,SE –PNPI 
pnpi-all– UI-PNPI,MGM –CERN,SE - Federation 
cern-pnpi – UI-PNPI,MGM –CERN,SE -PNPI 
cern-spbu – UI-PNPI,MGM –CERN,SE -SPbSU 
cern-all  – UI-CERN,MGM –CERN,SE -Federation 
 

0,0 5000,0 10000,0 15000,0

СERN-ALL 

CERN-PNPI

CERN-SPBU

PNPI-ALL

PNPI-PNPI

PNPI-SPBU

SPBU-ALL

SPBU-PNPI

SPBU-SPBU
FUSE

XROOTD

time (s) 
0 5 10 15 20

СERN-ALL 

CERN-PNPI

CERN-SPBU

PNPI-ALL

PNPI-PNPI

PNPI-SPBU

SPBU-ALL

SPBU-PNPI

SPBU-SPBU
dF/F

dX/X

error (%) 



Alice out 

CERN-ALL-F CERN-ALL-X CERN-PNPI-F CERN-PNPI-X CERN-SPBSU-F CERN-SPBSU-X PNPI-ALL-F PNPI-ALL-X PNPI-PNPI-F 

16476,8 9468,0 4384,5 2066,7 5088,22 2828,39 1178,23 862,23 288,13 

13093,9 5949,8 4376,5 2064,6 3770,94 3048,37 1178,28 860,89 281,46 

10005,3 5930,5 4557,6 2045,6 3753,99 2512,4 1170,54 821,55 280,07 

7790,2 6266,9 4441,6 2710,6 3729,95 2276,68 1297,72 920,98 282,89 

PNPI-PNPI-X PNPI-SPBSU-F PNPI-SPBSU-X SPBU-ALL-F SPBU-ALL-X SPBU-PNPI-F SPBU-PNPI-X SPBU-SPBU-F SPBU-SPBU-X 

274,14 1444,32 603,11 1 199,01 933,41 1019,38 679,95 109,65 234,25 

271 783,86 556,1 1 257,80 943,81 109,86 709,85 109,55 234,48 

270,59 823,69 580,81 219,78 948,61 109,62 688,38 223,92 235,95 

271,77 783,54 540,18 219,78 892,76 115,11 632,46 110,02 234,39 



Atlas test 
• [zar@fedcloudui scripts]$ ls ~/list_atlas_ 
• list_atlas_f_all   list_atlas_f_pnpi  list_atlas_f_spbu  list_atlas_x_all   list_atlas_x_pnpi  list_atlas_x_spbu 
• [zar@fedcloudui scripts]$ ls ~/list_atlas_f_pnpi 
• /home/zar/list_atlas_f_pnpi 
• [zar@fedcloudui scripts]$ cat ~/list_atlas_f_pnpi 
• /home/zar/eos/spbcloud/test/atlas_pnpi/NTUP_SMWZ.01281424._000061.root.1,/home/zar/eos/spbcloud/test/atlas_pnpi/NTUP_SMWZ.01281424._000021.root.1, 
• [zar@fedcloudui scripts]$ cat ~/list_atlas_x_all 
• root://rueosfed.cern.ch//eos/spbcloud/test/atlas_spbu/NTUP_SMWZ.01281424._000061.root.1,root://rueosfed.cern.ch//eos/spbcloud/test/atlas_spbu/NTUP_SMWZ.01281424._00002

1.root.1,root://rueosfed.cern.ch//eos/spbcloud/test/atlas_pnpi/NTUP_SMWZ.01281424._000061.root.1,root://rueosfed.cern.ch//eos/spbcloud/test/atlas_pnpi/NTUP_SMWZ.01281424.
_000021.root.1, 

• [zar@fedcloudui scripts]$ cat atlastesfull.sh 
• #!/bin/bash 
• fileres=~/file.`date +%s`.atlas.out 
• hostname >> $fileres 

 
• filelist="/home/zar/list_atlas_f_pnpi  /home/zar/list_atlas_f_spbu  /home/zar/list_atlas_x_pnpi  /home/zar/list_atlas_x_spbu /home/zar/list_atlas_x_all /home/zar/list_atlas_f_all" 

 
• cd ~/scripts/atlas_test2/ 

 
• #source ~/eos/spbcloud/test/scripts/atlasinit_spbu.sh 

 
• for i in {1..4}; do 
•         echo "*******************  $i *************************"; 
•         for file in $filelist; do 
•                 ls -la $file 
•                 echo root -b -q run.C\(\"$file\"\); 
•                 (time -p root -b -q run.C\(\"$file\"\)) 2>&1 
•         done 
• done| tee   $fileres 

 
• echo $fileres 
 

Number of files = 4 
Summary size = 4.7 GB 



Atlas test 

0,0 5000,0 10000,0 15000,0

СERN-ALL 

CERN-PNPI

CERN-SPBU

PNPI-ALL

PNPI-PNPI

PNPI-SPBU

SPBU-ALL

SPBU-PNPI

SPBU-SPBU FUSE

XROOTD

time (s) 
0 5 10 15 20

СERN-ALL 

CERN-PNPI

CERN-SPBU

PNPI-ALL

PNPI-PNPI

PNPI-SPBU

SPBU-ALL

SPBU-PNPI

SPBU-SPBU

dF/F

dX/X

error (%) 

spbu-spbu  - UI-SPbSU,MGM –CERN,SE – SPbSU 
spbu-pnpi - UI-SPbSU,MGM –CERN,SE - PNPI 
spbu-all – UI-SPbSU,MGM –CERN,SE -Federation 
pnpi-spbu – UI-PNPI,MGM –CERN,SE -SPbSU 
 
 

pnpi-pnpi – UI-PNPI,MGM –CERN,SE –PNPI 
pnpi-all– UI-PNPI,MGM –CERN,SE - Federation 
cern-pnpi – UI-PNPI,MGM –CERN,SE -PNPI 
cern-spbu – UI-PNPI,MGM –CERN,SE -SPbSU 
cern-all  – UI-CERN,MGM –CERN,SE -Federation 
 



Atlas out 

PNPI-ALL-F PNPI-ALL-X PNPI-PNPI-F PNPI-PNPI-X PNPI-SPBSU-F PNPI-SPBSU-X 

1224,43 6559,78 489,64 662,58 733,91 5889,06 

1225,1 6581,38 489,98 665,57 743,65 5912,59 

1234,48 6597,55 490,37 665,92 770,74 5967,66 

1283,78 6612 504,58 674,09 954,85 6082,16 

SPBU-ALL-F SPBU-ALL-X SPBU-PNPI-F SPBU-PNPI-X SPBU-SPBU-F SPBU-SPBU-X 

1174,15 6637,99 413,99 5997,79 418,4 624,31 

839,26 6642,73 414,5 6019,03 421,38 626,32 

840,33 6645,44 418,78 6024,67 423,22 636,49 

843,03 6661,21 419,37 6036,71 442,74 637,16 



Member status 

• CERN – MGM,UI,PerfSonar 
• PNPI – MGM,FST,UI,PerfSonar  
• SPbSU – MGM,FST,UI,PerfSonar 
 
• SINP – UI,PerfSonar, ferst test running form UI 
• JINR – UI,FST, FST included to Federation, but not 

tested now. 
 

• ALICE – test for read 
• ATLAS – test for read 



Questions?? 


