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History of transfer presented in FTS

Success rate
(last 1lmin)

Timestamp

2620-89-

2026-09-

2620-89-

2026-09-

2620-89-

2026-09-

14T12:53:

2620-89-
14T12:52:

2026-09-
14T12:51:

14T12:59:

14T12:58:

14T12:56:

14T12:55:

14T12:54:

067

517

352

21z

Decision

100

100

100

100

100

Running

102

99

Queue

780

108.80%

FTS — File Transfer Service at CERN
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Throughput

970.26 MiB/s

980.63 MiB/s

984.99 MiB/s

988.25 MiB/s

987.42 MiB/s

990.96 MiB/s

995.23 MiB/s

992.11 MiB/s

EMA

960.22 MiB/s

959.16 MiB/s

956.71 MiB/s

953.56 MiB/s

949.71 MiB/s

945.52 MiB/s

934.39 MiB/s

Diff

®

@

®

@

®

@

]
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Explanation

Good link efficiency, current average
throughput is larger than the preceding
average. Hit upper range limit

Good link efficiency, current average
throughput is larger than the preceding
average. Hit upper range limit

Good link efficiency, current average
throughput is larger than the preceding
average. Hit upper range limit

Good link efficiency, current average
throughput is larger than the preceding
average. Hit upper range limit

Good link efficiency, current average
throughput is larger than the preceding
average. Hit upper range limit

Good link efficiency, current average
throughput is larger than the preceding
average. Hit upper range limit

Good link efficiency, current average
theoughput is lagger than the preceding
‘ range limit

., current average
than the preceding
nge limit

vl Real-Life Examples Conclusion v:
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History of transfer presented in FTS

Success rate

Timestamp Decision Running Queve  (last lmin) Throughput EMA Diff Explanatien
2620-89- 180 182 780 166.60% 976.26 MiB/s  968.22 MiB/s 8 Good Link efficiency, current average
14T12:59:14Z throughput is larger than the preceding
average. Hit upper range limit
2020-09- 100 102 798 166.00%  980.63 MiB/s  959.10 MiB/s 0 Good link efficiency, current average
14T12:58:86Z throughput is larger than the preceding
average. Hit upper range limit
2620-89- 180 189 836 166.60% 984.99 MiB/s  956.71 MiB/s 8 Good Link efficiency, current average
14T12:56:59Z throughput is larger than the preceding
average. Hit upper range limit
2020-09- 100 EE] 842 166.00%  988.25 MiB/s  953.56 MiB/s 0 Good link efficiency, current average
14T12:55:51Z z throughput is larger than the preceding
H average. Hit upper range limit
o
2620-89- 180 163 485 (S 166.60% 987.42 MiB/s  949.71 MiB/s 8 Good Link efficiency, current average
14T12:54:447 =~

throughput is larger than the preceding
average. Hit upper range limit

2020-09- 100 100 506 166.00%  990.96 MiB/s  945.52 MiB/s 0 Good link efficiency, current average

14T12:53:35Z throughput is larger than the preceding
average. Hit upper range limit

2620-89- 180 182 548 166.60%  995.23 MiB/s 8 Good Llink efficiency, current average

14T12:52:282 throughput is larger than the preceding

vera.Hlt upper range limit

2026-09- 100 181 578 100.80%  992.11 MiB/s 934.39 MiB/s ]
14T12:51:21Z thr

ficiency, current average
s larger than the preceding
't upper range limit

FTS — File Transfer Service at CERN
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Success rate
Timestamp Decision Running Queue  (last lmin) Throughput EMA Diff Explanation

2026-09- 100 102 780 100.90% 976.26 MiB/s  960.22 MiB/s Good Link efficiency, current average
14T12:59:142 throughput is larger than the preceding
average. Hit upper range limit

=]

2626-09- 100 102 798 160.60%  980.63 MiB/s  959.10 MiB/s 0 Good Link efficiency, current average

14T12:58: 062 throughput is larger than the preceding
average. Hit upper range limit

2026-09- 100 109 836 100.90% 984.99 MiB/s  956.71 MiB/s 0 Good Link efficiency, current average

14T12:56:59Z throughput is larger than the preceding
average. Hit upper range limit

2626-09- 100 99 842 160.60%  988.25 MiB/s  953.56 MiB/s 0 Good Link efficiency, current average

14T12:55:517 throughput is larger than the preceding
average. Hit upper range limit

2026-09- 100 103 485 100.90% 987.42 MiB/s  949.71 MiB/s 0 Good Link efficiency, current average

14T12:54:447 throughput is larger than the preceding
average. Hit upper range limit

2626-09- 100 100 506 160.60%  990.96 MiB/s  945.52 MiB/s 0 Good Link efficiency, current average

14T12:53:357 throughput is larger than the preceding
average. Hit upper range limit

2026-09- 100 102 540 160.90% 995.23 MiB/s  940.47 MiB/s 0 Good Link efficiency, current average

14T12:52:287 is lggger than the preceding
8 range limit

, current average
than the preceding

2020-09- 100 101 578 186.80% 992.11 MiB/s  934.39 MiB/s
14T12:51:21Z

FTS — File Transfer Service at CERN
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Succefs rate

Timestamp Decision Running Queue  (laft lmin) Throughput EMA Diff Explanation

2026-09- 100 102 780 100.90% 9Y8.26 MiB/s  960.22 MiB/s 0 Good Link efficiency, current average

14T12:59:142 throughput is larger than the preceding
average. Hit upper range limit

2626-09- 100 102 798 63 MiB/s  959.16 MiB/s 0 Good Link efficiency, current average

14T12:58: 062 throughput is larger than the preceding
average. Hit upper range limit

2026-09- 100 109 836 Joo miB/s  956.71 MiB/s 0 Good Link efficiency, current average

14T12:56:59Z throughput is larger than the preceding
average. Hit upper range limit

2626-09- 100 99 842 IS MiBfs  953.56 MiB/s 0 Good Link efficiency, current average

14T12:55:517 throughput is larger than the preceding
average. Hit upper range limit

2026-09- 100 103 485 .32 MiB/s  949.71 MiB/s 0 Good Link efficiency, current average

14T12:54:447 throughput is larger than the preceding
average. Hit upper range limit

2626-09- 100 100 506 Jp6 MiBrs 945,52 MiB/s 0 Good Link efficiency, current average

14T12:53:357 throughput is larger than the preceding
average. Hit upper range limit

2026-09- 100 102 540 .23 MiB/s  940.47 MiB/s 0 Good Link efficiency, current average

14T12:52:287

throughput is larger than the preceding
vera.Hn upper range Limit

2020-09- 100 101 578
14T12:51:21Z

.11 MiBfs  934.39 MiB/s 0 fficiency, current average
s larger than the preceding

t upper range Limit
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Success rate

Timestamp Decision Running Queue  (last lmin) Throughput EMA Diff Explanation
2026-09- 2 2 1063 6.08% 8 bytes/s 0 bytes/s ® Bad link efficiency, no changes. Hit
14T12:59:14Z lower range limit

2626-89- 2 3 1853 6.08% 8 bytes/s 8 bytes/s ® Bad link efficiency, no changes. Hit
14T12:52:45Z lower range limit

2020-09- 2 4 1034 8.08% @ bytes/s 8 bytes/s ® Bad link efficiency. no changes. Hit
14T12:46:16Z lower range limit

2020-09- 2 6 1044 8.08% @ bytes/s 0 bytes/s © Bad link efficiency. no changes. Hit
14T12:40:16Z lower range limit

2020-09- 2 12 1027 6.08% 8 bytes/s 0 bytes/s ® Bad link efficiency. no changes. Hit
14T12:33:54Z lower range limit

2020-09- 2 4 1034 6.08% 8 bytes/s 0 bytes/s ® Bad link efficiency, no changes. Hit
14T12:27:232 lower range limit

2020-09- 2 6 1014 8.08% 8 bytes/s 8 bytes/s ® Bad link efficiency, no changes. Hit
14T12:20:212 lower range limit

2626-89- 2 2 1845 6.08% 8 bytes/s 8 bytes/s ® Bad link efficiency, no changes. Hit
14T12:13:06Z lower range limit

2020-09- 2 4 1060 0.08% @ bytes/s 8 bytes/s ® Bad link efficiency. no changes. Hit
14T12:08:06Z lower range limit

2020-09- 2 6 1053 8.08% @ bytes/s 0 bytes/s Bad 1i] effi:.y. no changes. Hit
14T12:02:49Z e /T )

2020-09- 2 3 263 8.08% @ bytes/s 0 bytes/s o Bad lind effi no changes. Hit
14T11:56:21Z idler range 1
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Success rate

Timestamp Decision Running (last 1min) Throughput EMA Diff Explanation

2020-09- 2 2 8.00% @ bytes/s 8 bytes/s ® Bad link efficiency, no changes. Hit
14T12:59:147 lower range Limit

2020.09- 2 6 8.00% 0 bytes/s 8 bytes/s @ Bad link efficiency, no changes. Hit
14T12:52:452 lower range limit

2020-09- 2 4 8.00% 0 bytes/s @ bytes/s ® Bad link efficiency, no changes. Hit
14T12:46:162 lower range limit

2020-09- 2 6 0.00% 0 bytes/s 0 bytes/s 0 Bad link efficiency, no changes. Hit
14T12:40:167 lower range limit

2020-09- 2 12 6.00% 0 bytes/s 0 bytes/s © Bad link efficiency, no changes. Hit
14T12:33:54Z lower range limit

2020-09- 2 ) 8.00% 0 bytes/s 0 bytes/s © Bad link efficiency, no changes. Hit
14T12:27:232 lower range limit

2020-09- 2 6 0.00% 0 bytes/s 0 bytes/s ® Bad link efficiency, no changes. Hit
14T12:20:217 lower range Limit

2020.09- 2 2 8.00% 0 bytes/s 8 bytes/s @ Bad link efficiency, no changes. Hit
14T12:13:862 lower range limit

2020-09- 2 4 8.00% @ bytes/s @ bytes/s 8 Bad link efficiency, no changes. Hit
14T12:08:062 lower range limit

2020-09- 2 6 0.00% 0 bytes/s 0 bytes/s 0 Bad link effic no changes. Hit
14T12:02:492 lower range

2020-09- 2 3 0.00% 0 bytes/s 0 bytes/s 9 i no changes. Hit

14T11:56:21Z

o |1

FTS — File Transfer Service at CERN
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Succefs rate

Timestamp Decision Running Queue  (laft lmin) Throughput EMA Diff Explanation

2020-09- 2 2 1863 © bytes/s @ bytes/s @ Bad link efficiency, no changes. Hit
14T12:59:147 lower range limit

2020-09- 2 6 1853 0 bytes/s @ bytes/s @ Bad link efficiency, no changes. Hit
14T12:52:45Z lower range limit

2020-09- 2 4 1034 { bytes/s @ bytes/s @ Bad link efficiency, no changes. Hit
14T12:46:16Z lower range limit

2020-09- 2 6 lo44 . A bytes/s @ bytes/s @ Bad link efficiency, no changes. Hit
14T12:408:167 lower range limit

2020-09- 2 12 1027 0] bytes/s 6 bytes/s ® Bad link efficiency, no changes. Hit
14T12:33:54Z lower range limit

2020-09- 2 4 1034 0| bytes/s 8 bytes/s @ Bad link efficiency, no changes. Hit
14T12:27:23Z lower range limit

2020-09- 2 3 1014 o bytes/s 8 bytes/s @ Bad link efficiency, no changes. Hit
14T12:20:217 lower range limit

2020-09- 2 2 1845 bytes/s @ bytes/s @ Bad link efficiency, no changes. Hit
14T12:13:86Z lower range limit

2029-09- 2 4 1860 P bytes/s @ bytes/s @ Bad link efficiency, no changes. Hit
14T12:08:06Z lower range limit

2020-09- 2 6 1053 0 bytes/s @ bytes/s d 'L.efficlency. no changes. Hit
14T12:02:49Z e limit

2020-09- 2 3 963

@ bytes/s 0 bytes/s [ iciency. no changes. Hit
14T11:56:21Z i

FTS — File Transfer Service at CERN
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Polling time!

Details for srm:/ldcsrm.usatlas.bnl.gov - gsiftp://se-iep-grid.saske.sk ¢

A anput

s
ovei

] wvorageesze

Success rate (last

Tinestanp pecision Running oueue nin) Throughput Ena Diff Explanation
620-06- Y 18 1733 58.00% 5.44 niB/s 11.83 mis/s -1 Bad link efficiency, no changes
02707:43:242
020-05 18 19 1726 20.00% 5.80 MiB/s 12.54 mig/s 1 8ad link efficiency
02107:39:247
620-66 19 2 1719 39.00% 8.99 MiB/s 13.29 mig/s 1 Bad link efficiency
02707:35:512
2020-66 20 21 1715 60.00% 12.27 Mib/s 13.76 Mig/s 1 8ad link ef
02707:32:202 .
2020-66 2 2 7 64.00% 14.57 MiB/s 13.93 Mig/s 1 Bad link effic
02707:28:522
2020-06 2 2 1705 80.00% 15.97 MiB/s 13.86 Min/s 2 Good Link efficiency| rage throughput is
02707:25:347 Larger than the preg A
2020-06- 20 2 1704 24.00% 15.51 MiB/s 13.62 Mis/s 1 Bad Link efficieng
02707:22:192 o
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Problematic situations

Details for srm:/ldcsrm.usatlas.bnl.gov - gsiftp://se-iep-grid.saske.sk ¢

A anput

s
ovei

] wvorageesze

Success rate (last

Tinestanp pecision Running oueue nin) Throughput Ena Diff Explanation
620-06- Y 18 1733 58.00% 5.44 niB/s 11.83 mis/s -1 Bad link efficiency, no changes
02707:43:242
020-05 18 19 1726 20.00% 5.80 MiB/s 12.54 mig/s 1 8ad link efficiency
02107:39:247
620-66 19 2 1719 39.00% 8.99 MiB/s 13.29 mig/s 1 Bad link efficiency
02707:35:512
2020-66 20 21 1715 60.00% 12.27 Mib/s 13.76 Mig/s 1 8ad link ef
02707:32:202
2020-66 2 2 7 64.00% 14.57 MiB/s 13.93 Mig/s 1 Bad link effic
02707:28:522
2020-06 2 2 1705 80.00% 15.97 MiB/s 13.86 Min/s 2 Good Link efficiency| rage throughput is
02707:25:347 Larger than the preg A
2020-06- 20 2 1704 24.00% 15.51 MiB/s 13.62 Mis/s 1 Bad Link efficieng
02707:22:192 o

Icons made by Freepik from www.flaticon.com

Waczyfiska noTep Network Optimized Transfer of Experimental Data 15 / 65


http://www.freepik.com/
https://www.flaticon.com/

Problem Solution Understanding the problem Tech side Project Analyze Conclusion vl Real-Life Examples Conclusion v:

Active transfers

@ Average of the last quarter success Rate is higher than the set limit
(now 74%), or the last success Rate was higher than the set limit (now
74%).

@ Last decision was higher than 2.

@ The last report about transfer was observed in the last 15 minutes.

Waczyfiska noTep Network Optimized Transfer of Experimental Data 16 / 65
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What do we need to take action?

OFTS
= CRIJ

@ Destination

e Vo
o History queue: @ Sitename
o Time @ SeName
o Information  about i
files (Submitted and o IP prefixes
Active) (IPv4, IPv6)

o Information  about
success rate and
throughput

FTS — File Transfer Service at CERN
CRIC — Computing Resource information Catalog
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FTS - Tech side
y N
@) —
oy

Grafana elasticsearch

v <119
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CRIC - Tech side

CRIJ

Computing Resource Information Catalog o /J q
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Web site that publishes the json file with all the active transfers, so network
controllers can take optimization actions on their network.

Transfer Network

Broker latest.json | Controllers

CRIJ

Computing Resource Information Catalog

Waczyfiska noTep Network Optimized Transfer of Experimental Data 20 / 65
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My previous work

OFTS
Transfer

Network
Controller

latest.json

CRIJ

Computing Resource nformation Catalog

@ Obtain transfer start & size information about transfers.
o Find large data transfers.
o |dentification transfers.

@ Analyze data and add extra estimators.

Waczyfiska noTep Network Optimized Transfer of Experimental Data 21/ 65
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1
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N " ' ‘StringVal: "2020-68-12 22:09:24.445 +0000 UTC =
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Many transfers were matched on the same Path
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Queue decreases

Icons made by Freepik from www.flaticon.com
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Why would we want to predict the finish time?
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Can we predict the finish time?
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Smooth and large data transfers

FZK-LCG2---IN2P3-CC

~ Linear Regression ——
~ Predict Time —
1000 - Submitted file ®

500 —

Submitted amount

ole = sssss00s000000

T T T T T T T T T T
1591178000000 1591182000000 1591186000000
Time [milliseconds]
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Clear situation

Details for srm:/latlassrm-kit.gridka.de - srm:/lccsrm.in2p3.fr @

] bectson o

45000 T

—Joscin

[ Average tesizo
0 00T 0000.00
ove

s

so0000me
300004l

2 700000m

@ S 50,00 Bis s000me

s H 5 2000085 50000048
“ oomeis
“ » 000N
s

Success rate (last
Tinestanp pecision Running oueue 1nin) Throughput Ena Diff Explanation
2020-06- 108 108 551 100.00% 448.34 wiB/s 371.37 mis/s 1 Good Link efficiency, current average throughput is
03712:19:272 larger than the preceding average. Hit upper range

nit

2020-66 9 97 563 100.00% 442.40 WiB/s 362.82 Mis/s 2 Good link efficiency, current average throughput is
03712:15:097 larger than the preceding average
2020-66 97 % 567 100.00% 436.65 MiB/s 353.98 Mig/s 2 Good link efficiency, current average throughput is
03712:10:412 larger than the preceding average
2020-66 95 9 512 100.00% 436.42 MiB/s 344.79 Mig/s 2 Good link efficiency, current average throughput is
03T12:06:392 larger tharythe preceding average
2020-06 9 a1 583 100.06% 428.05 MiB/s 334.61 MiB/s 2 Good link efiency, ¢ average throughput is
03712:02:572 Larger than thiglreced rage
2020-06 o1 %2 607 100.06% 422.95 MiB/s 324.23 min/s A verage throughput is
03711:59:172 Larger than the prec .
2020-06- 89 87 626 100.00% 414.37 win/s 313.26 Mis/s 2 Good Link efficiencyl Nerage throughput is
03T11:55:492 Targer than the pre:
2020-06- &7 a6 645 100.06% 498.32 MiB/s 302.63 MiB/s 2_Good Link effici johout is =

Icons made by Freepik from www.flaticon.com

Waczyfiska noTep Network Optimized Transfer of Experimental Data 33 /65


http://www.freepik.com/
https://www.flaticon.com/

Problem Solution Understanding the problem Tech side Project Analyze Conclusion vl Real-Life Examples Conclusion v:

Clear situation

Details for srm:/latlassrm-kit.gridka.de - srm:/lccsrm.in2p3.fr @

] bectson e o

45000 T

—Joscin

e [ Average tesizo [ B
~ 40000 000000 B

wais one
so0000me
300004l
weis A
20000815

s

Thfodgﬁput was increasing

Success rate (last
nt

Tinestanp pecision Running oueue in) Throughput Ena Diff Explanation
2020-06- 108 108 551 100.00% 448.34 wiB/s 371.37 mis/s 1 Good Link efficiency, current average throughput is
03712:19:272 larger than the preceding average. Hit upper range
nit
2020-66 9 97 563 100.00% 442.40 WiB/s 362.82 Mis/s 2 Good link efficiency, current average throughput is
03712:15:097 larger than the preceding average
2020-66 97 % 567 100.00% 436.65 MiB/s 353.98 Mig/s 2 Good link efficiency, current average throughput is
03712:10:412 larger than the preceding average
2020-66 95 9 512 100.00% 436.42 MiB/s 344.79 Mig/s 2 Good Lunk efficiency, current average throughput 13
03T12:06:392 larger t preceding average

2020-06 9 a1 583 100.06% 428.05 MiB/s 334.61 MiB/s 2 Good link effickncy, cu verage throughput is
03712:02:572 Larger than the Aceding ge

2020-06 o1 %2 607 100.06% 422.95 MiB/s 324.23 min/s 2 Good Link efficient rage throughput is
03711:59:172 Larger than the preced.

89 87 626 100.00% 414.37 win/s 313.26 Mis/s 2 Good Link efficiency,

2020-06- age throughput is
03T11:55:492 larger than the prece

2020-06- &7 a6 645 100.06% 498.32 MiB/s 302.63 MiB/s 2_Good Link efficienc

Icons made by Freepik from www.flaticon.com

Waczyfiska noTep Network Optimized Transfer of Experimental Data 34 / 65


http://www.freepik.com/
https://www.flaticon.com/

Clear situation

Details for srm:/latlassrm-kit.gridka.de - srm:/lccsrm.in2p3.fr @

] bectson

45000 T

o

Tinestanp
2020-06-
03712:19:272
2020-66
03712:15:097
2020-66

03712:10:412

2020-66

03T12:06:392

2020-06

03712:02:572

2020-06

03711:59:172

2020-06-
03T11:55:492

2020-06-

108

108

Success rate >

oueue

—Joscin

Success rate (last
1nin)

100.06%

100.06%
160.06%
160.06%
160.06%
100.06%
100.06%

100.06%

Icons made by Freepik from www.flaticon.com

noTep Network Optimized Transfer of Experimental Data

Waczynska

74 %

498.32 MiB/s

=

371.37 mis/s

362.82 Mis/s

353.98 Mig/s

344.79 Mig/s

334.61 MiB/s

324.23 min/s

313.26 Mis/s

302.63 MiB/s

Problem Solution Understanding the problem Tech side Project Analyze Conclusion vl Real-Life Examples

[ Average tesizo

0 00T

Conclusion v?Z

0000.00
ove

s
so0000me
300004l
2 700000m
5000 Els s000me
2000085 50000048
oomeis
000N
s

Diff Explanation

1 Good Link efficiency, current average throughput is
larger than the preceding average. Hit upper range

nit

2 Good link efficiency, current average throughput is

larger than the preceding average

2 Good link efficiency, current average throughput
larger than the preceding average

2 Good link efficiency, current average throughput
larger than t4e preceding average

2 Good link effickncy, cur] verage throughput
Larger than the Aceding ge

2 Good Link efficien
Larger than the preced.

throughput

2 Good Link efficiency, ge throughput
larger than the prece

2_Good Link efficienc

is

35 /65


http://www.freepik.com/
https://www.flaticon.com/

Problem Solution Understanding the problem Tech side

Project Analyze Conclusion vl Real-Life Examples Conclusion vZ

Can we predict finish time?

Taiwan-LCG2---NDGF-T1

. Linear Regression ——
N Predict Time ——
. Submitted file ®

4250.00 -

3750.00

Submitted amount

3250.00 |

Time [milliseconds]
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Can we predict the finish time?

BNL-ATLAS---[EPSAS-Kosice

5150 - o Linear Regression ——
. Submitted file ®

5000 —|

Submitted amount

4850 —

Time [milliseconds]
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Can we predict the finish time?

RRC-KI-T1 ---> CERN-PROD (5.08 16:32 ---> 6.08 06:33 )

3.5
3000
30 — Traffic
— ETN/4
—— Submitted files 2500
25 Active files
2000
2.0
2 €
o H
E 2
@ 15 1500 £
1.0 1000
0.5 500
0.0 0
08-10 15 08-10 16 08-10 17 08-10 18 08-10 19 08-10 20 08-10 21 08-10 22 08-10 23
time

cxLast. AvgFileSize Last. ActiveCount

ETN (Estimated traffic network) = e e

, € = const.
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We can predict the queue finish time,

but it doesn’t mean we can predict when the transfer will finish in this way.

RRC-KI-T1 ---> CERN-PROD (5.08 16:32 ---> 6.08 06:33 )

35 . H
Linear regression
3000
30 — Traffic
— ETN/4
—— Submitted files 2500
25 —— Active files
2000
20
“« €
s t
3 :
8,5 1500 £
1.0 1000
0.5 500
0.0 0

0O
081015 0810 16 081017 081018 0810 19 0810 20 0810 0810 22 08-10 23
time

Predicted queue finish time
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We can predict the queue finish time,

but it doesn’t mean we can predict when the transfer will finish in this way.

RRC-KI-T1 ---> CERN-PROD (5.08 16:32 ---> 6.08 06:33 )

35
3000
30 — Traffic
— ETN/4
—— Submitted files 2500
25 —— Active files
2000
20
2 €
@ S
E ¢
@ 15 1500 £
1.0 1000
0.5 \ 500
0.0 0
O)
08-10 15 08-10 16 08-10 17 08-10 18 08-10 19 08-10 20 08-10 2¥ 08-10 22 08-10 23
time

Running transfer associated with 10%° [Bits/s] Traffic
New Bulk
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We can predict the queue finish time,

but it doesn’t mean we can predict when the transfer will finish in this way.

RRC-KI-T1 ---> CERN-PROD (5.08 16:32 ---> 6.08 06:33 )

35
3000
30 — Traffic
— ETN/4
—— Submitted files 2500
25 —— Active files
2000
20
2 €
@ S
E ¢
@ 15 1500 £
1.0 1000
0.5 500
0.0 0
08-10 15 08-10 16 08-10 17 08-10 18 08-10 19 08-10 20 08-10 21 08-10 22 08-10 23
time

undefined traffic
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Sometimes we can not "describe” the traffic

USCMS-FNAL-WC1 ---> CERN-PROD (5.08 16:32 ---> 6.08 06:33 )

25
20 — Traffic
—— ETN
—— Submitted files 20
— Active files
15
15
2 €
s H
Fij 3
@ 1.0 %
10
05 5
0.0 A o

08-05 16 08-05 18 08-05 20 08-05 22 08-06 00 08-06 02 08-06 04 08-06 06
time
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Sometimes we can not "describe” the traffic

USCMS-FNAL-WC1 -—-> CERN-PROD (5.08.16+ 06:33)
1610

25
20 — Traffic
—— ETN
—— Submitted files 20
— Active files
15
15
2 €
2 5
k) 3
@ 1.0 %
10
05 5
0.0 ~ ARt 0
08-05 16 08-05 18 08-05 20 0722 08-06 00 08-06 02 08-06 04 08-06 06
time

Unidentified traffic
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Conclusion

o If we add an extra path, we can optimize the transfer time.
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Conclusion (Transfer broker)

o If we add an extra path, we can optimize the transfer time.

@ Using information from FTS we are able to find huge transfers. Trans-
fers can change during observation. Hence, knowing what parameters
mean is important to decide how to react.
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Conclusion (Transfer broker)

o If we add an extra path, we can optimize the transfer time.

@ Using information from FTS we are able to find huge transfers. Trans-
fers can change during observation. Hence, knowing what parameters
mean is important to decide how to react.

@ We can predict the queue finish time using an easy linear regression
model.

v
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Is it enough to look only at submitted files?

FZK-LCG2 ---> CERN-PROD (5.08 16:32 ---> 6.08 06:33 )

—— Traffic
— EN
—— Submitted files
—— Active files

amount

08-05 16 08-05 18 Ow 08-05 22 08-06 00 08-06 02 08-06 04 08-06 06
time.

The queue was being observed for only 20 minutes. It started one
hour after the transfer which caused increasing traffic. We should
consider if we could react faster. Obviously, the queue finished a bit
earlier than the transfer. Hence, maybe it is a good idea to focus on
the submitted and active files (not only on queues).
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FZK-LCG2 ---> CERN-PROD (5.08 16:32 --> 6.08 06:33 )

12
—— Traffic 150
1.0 — EN
—— Submitted files 12
— Active files
08
100
8 £
Zos s
3 75 E
0.4
50
02 25
0.0 0

08-05 16 08-05 18 08-05 2\ 08-05 22 08-06 00 08-06 02 08-06 04 08-06 06
time

Transfer has finished, and we can observe decreasing traffic
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CERN-PROD ---> USCMS-FNAL-WC1 (10.08 14:30 --> 10.08 23:30 )

210 s
35 30
— Traffic
3.0 — ETN/4
g —— Active transfer Throughput 25
25
20
@20 K
) 2
2 158
15
1.0
1.0
o5 05
0.0 0.0
08-10 14 08-10 15 08-10 16 08\0 17 08-10 18 08-10 19 08-10 20 08-10 21 08-10 22 08-10 23
time

Transfers had finished before traffic decreased.
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Coming back to the idea that includes the

parameter "throughput”

CERN-PROD ---> USCMS-FNAL-WC1 (10.08 14:30 ---> 10.08 23:30 )

L L 3.0
—— Traffic
3.0 —— ETN/4
: —— Active transfer Throughput 25
25
2.0
©20 @
= 2
& 158
15
1.0
1.0
05 0.5
i
0.0 0.0

08-10 14 08-10 15 08-10 16 08- 10\ (70 18 oa 1019 08-10 20 08-10 21 08-10 22 08-10 23

"Throughput” decreased at the same moment as the traffic.
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But, if we come back to the previous example...

Waczynska

RRC-KI-T1 ---> CERN-PROD (10.08 14:30 ---> 10.08 23:30 ) /\
)

14
—— Traffic
— ETN/4
—— Active transfer Throt

08-10 15 08-10 16 08-10 17 08-10 18 0571;:9/ 08-10 20 08-10 21 08-10 22 08-10 23
ti

"Throughput” decreased and remained
at a lower level concurrently with traffic
unidentified in FTS.
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LHCOPN JINR-TIER1 primary v511

Eita

-i0 & »
sun 1Z:0D Mcn DD:DD
Avg Max last Max
B JINE toc CEEN 2. 550 1%.B2G 1.4EG / Feak: 1%.B2G
B CERN toc JINR 3.54G 13.45G 1.77G /" Feak: 13,453

Last update: Mon Aug 24 Z02Z0 11:15:05

It should be a transfer from CERN to JINR which finished at 10:40 a.m.
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Details for gsiftp://eoscmsftp.cern.ch — srm://srm-cms-mss.jinr-tl.ru ¢

Decision [ EMA [ Thioughput [ oecision [ Success rate [ swerage fiesize e
st o 10l w0 e gy 10000
oo 900000 B
wosavas © e P aeoome v
ax0camess oy oo P 700000 B
200,00 Mals 50 80.00% 50 : 6000,00 MB.
© coon w 150,00 s S000.00 v
150.00 MB/s - § woow 0 4000,00 MB
10000 MBls o 20004 o ronco e 3000,00 MB
5 oo 56.00 MBls 200000 i
5000 MBls 10 10.00 % 10 1000,00 MB.
i . oooms
o o v o PP
L A R &
,\S P & L4 r o g & & > ,\F
S Fges $ S &
& R I A P
S & g IS F IS & ¢
& F&EEFES & F SEFFLF LSS & F
2020-08- 73 1 L] 160.60% 44.99 MiB/s 118.43 MiB/s @ Queue emptying. Hold on.. Too many streams
SaTos:36:262
2020-08- 3 1 L] 100.60% 48.94 MiB/s 126.59 MiB/s @ Queue emptying. Hold on.. Too many streams
Sat0s:35:222
.
.
L]
2020-08- 13 68 L] 100.60% 304.49 MiB/s 282.88 MiB/s @ Queue emptying. Hold on.. Too many streams
24T07:51:51Z
2020-08- 73 68 L] 100.60% 302.58 MiB/s 279.59 MiB/s @ Queue emptying. Hold on.. Too many streams
24T07:50:42Z
2020-08- 13 73 1 100.60% 294.86 MiB/s 277.84 MiB/s @ Queue emptying. Hold on.. Too many streams
24707:49:36Z
2020-08- 73 73 4 100.60% 285.95 MiB/s 275.15 MiB/s @ Queue emptying. Hold on.. Too many streams
24707:48:207
2020-08- 3 73 6 1600.60% 285.086 MiB/s 273.95 MiB/s ©® Queue emptying. Hold on.
Sat07:47:222
2020-08- 73 73 11 160.60% 283.81 MiB/s 272.72 MiB/s ©® Queue emptying. Hold on.
2at07:481162
2020-08- 3 74 15 1600.60% 283.87 MiB/s 271.48 MiB/s ©® Queue emptying. Hold on.
2at07:45 1082
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"Throughput” was decreasing.

Details for gsiftp:/leoscmsftp.cern.ch - srm:l/srm-cms-mss.jinr-tl.ru ¢

[ vecison M En [ Throughaut [ #verage mesizs
350,00 Ml o 500,00 Mo 10000.00 M8
000,00 M

30000 MBls ” 25000 MBis e
250,00 MBS [ 700000 MB
200,00 Msis o 000,00 M8
w© 150,00 MBis 5000.00

o o 100,00 MBS L
100,00 MBls . Jwosme
50,00 M8l 10 e 100900 MB

000 MBis o 000 MBis .00 B
¥

& # &
£ £
& # ¢ & e@ 53" & &
& & @’ & & &
Success rate (last )
Timestamp Decision Running Queue 1nin) Throughput Diff Explanation

2020-08- 73 1 [ 100.00% 44.99 MiB/s 118.43 MiB/s ® Queue emptying. Hold on.. Too many streams
24T088:36:26Z
2020-08- 7 1 o 100,008 4p.5a misss 12659 miB/s © Queve emptying. Hold on.. Too many streans
24T88:35:227

L]

L]

L]
2026-08- 73 68 [:] 160.06% 364.49 MiB/s 282.68 MiB/s ® Queue emptying. Hold on.. Too many streams
24T87:51:51Z
2026-08- 73 68 ] 160.06% 362.506 MiB/s 279.59 MiB/s 8 Queue emptying. Hold on.. Too many streams
24T07:50:42Z
2028-08- 73 i3 1 100.60% 294.86 MiB/s 277.64 MiB/s 8 Queuve emptying. Hold on.. Too many streams
24T87:49:36Z
2020-08- 73 73 4 100.60% 285.95 MiB/s 275.15 MiB/s 8 Queue emptying. Hold on.. Too many streams
2uto7 1431297
2020-08- 73 73 6 100.60% 285.86 MiB/s 273.95 MiB/s 8 Queue emptying. Hold on.
2ator-a7:22
2020-08- 73 73 11 100.00% 283.81 MiB/s 272.72 MiB/s @ Queue emptying. Hold on.
24T87:46:167
2020-08- 3 74 15 100.00% 283.87 MiB/s 271.48 MiB/s @ Queue emptying. Hold on.
24T67:45:087
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Details for gsiftp:/leoscmsftp.cern.ch - srm:l/srm-cms-mss.jinr-tl.ru ¢

[ vecison m £va Throughput [ vecision [ Success raie [ verage esize
30000 s o w0t oo suwo0oua
250,00 MBS o o [ 700000 MB
- 5 H 600000 MB
15000 e - g ' e
100,00 MBis o e ea e M::::: w
& &
& &
$ $
& @@ x &

& ¢ & &

Tinestanp Decision Running Queuve Inin) ThroughRU Diff Explanation
2020-05- 73 1 [} 108.00% 44.99 MiB/s 118.43 MiB/s © Queue emptying. Hold on.. Too many streams
24708:36:26Z
24708:35:227

L . .
. finished at 9:50 a.m. CEST (08:40 a.m. UTC
Queue finished at 9:50 a.m. 40 a.m.

2020-68- 73 [ 100.00% 364.49 MiB/s 282.68 MiB/s ® Queue emptying. Hold on.. Too many streams
24787:51:!
2626-08- 73 68 L 100.00% 362.50 MiB/s 279.53 MiB/s 8 Queue emptying. Hold on.. Too many streams
24707:50:42Z
2028-08- 73 73 1 100.00% 294.86 MiB/s 277.64 MiB/s ® Queue emptying. Hold on.. Too many streams
24707:49:36Z
2028-08- 73 73 4 100.00% 285.95 MiB/s 275.15 MiB/s ® Queue emptying. Hold on.. Too many streams
2020-08- 73 73 13 100.00% 285.06 MiB/s 273.95 MiB/s @ Queue emptying. Hold on.
2020-08- 73 73 11 100.00% 283.81 MiB/s 272.72 MiB/s @ Queue emptying. Hold on.
24T87:46:167
2020-08- 73 74 15 100.00% 283.87 MiB/s 271.48 MiB/s @ Queue emptying. Hold on.
24T87:45:087

Waczyriska noTeD Network Optimized Transfer of Experimental Data 52 / 65



Details for gsiftp:/leoscmsftp.cern.ch - srm:l/srm-cms-mss.jinr-tl.ru ¢

Problem Solution Understanding the problem Tech side Project Analyze Conclusion vl Real-Life Examples Conclusion v:

[ vecison [ £ra [ Throughput [ pecision [ Success rae [ verage esize
30000 weis 020t o R sooas M
B P i
:
oo 40 150,00 MBIs. 5000.00 MB
N R g
E “ 50,00 MBis 200000 MB
“7 “7
& & &
& & &
& & &
#
Diff Explanation
2020-08- 73 44.99 MiB/s 118.43 MiB/s 8 Queue emptying. Hold on.. Too many streams
24T88:36:26Z
24T88:35:227
L]
. | fer finished d 10:40 a.m
M ransfer finished aroun 40 a.m.
2026-08- 73 68 [:] 160.06% 364.49 MiB/s 282.68 MiB/s ® Queue emptying. Hold on.. Too many streams
24T87:51:51Z
2026-08- 73 68 ] 160.06% 362.506 MiB/s 279.59 MiB/s 8 Queue emptying. Hold on.. Too many streams
24T07:50:42Z
2028-08- 73 i3 1 100.60% 294.86 MiB/s 277.64 MiB/s 8 Queuve emptying. Hold on.. Too many streams
24T87:49:36Z
2020-08- 73 73 4 100.60% 285.95 MiB/s 275.15 MiB/s 8 Queue emptying. Hold on.. Too many streams
2020-08- 73 73 6 100.60% 285.86 MiB/s 273.95 MiB/s 8 Queue emptying. Hold on.
2020-08- 73 73 11 100.00% 283.81 MiB/s 272.72 MiB/s @ Queue emptying. Hold on.
24T87:46:167
2020-08- 3 74 15 100.00% 283.87 MiB/s 271.48 MiB/s @ Queue emptying. Hold on.
24T67:45:087
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LHCOPN ES-PIC Primary

n

Eu)
il o

]

-10 &4 .
wed DD: DD wed 12:00
Avg Max Last HMax
B FIC tc CERN  Z2.ElG E.ETG 5T2.27TH / Feak: E.ETG
B CERN te FIC 2.59G 5. EEG IDR. BEM / Feak: 9.8EG

Last update: Wed Aug 1% 2020 16:0B:33
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LHCOPN ES-PIC Primary

n

Eu)

il o

]

-10 &4 .
wed DD: DD wed 12:00
Avg Max Last HMax
B FIC tc CERN  Z2.ElG E.ETG 5T2.27TH / Feak: E.ETG
B CERN te FIC 2.59G 5. EEG IDR. BEM / Feak: 9.8EG

Last update: Wed Aug 1% 2020 16:0B:33

It should be a transfer from PIC to CERN which finished at 1:15 p.m.
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Sometimes we can not "describe” the traffic. Is it

true?

USCMS-FNAL-WC1 ---> CERN-PROD (5.08 16:32 ---> 6.08 06:33 )

25
20 — Traffic
— ETN
—— submitted files 20
— Active files
15
15
El 2
2z 3
@10 £
10
0.5
5
0.0 0
08-05 16 08-05 18 08-05 20 08-05 22 08-06 00 08-06 02 08-06 04 08-06 06
i
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Transfer PIC — DE-KIT,

could be PIC — CERN — DE-KIT

Icons made by Freepik from www.flaticon.com
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Details for pic.es — kit.gridka.de ¢

oo s o S T o0

= ==

Throughput o Diff Explanation
160.00% 34,02 mie/s 587,52 mie/s © Queue emptying. Hold on.. Too nany streans
160,000 7113 misys 582.36 mis/s 5 Queue emptying. Hold on.. Too many streans
160,500 639,03 mis/s 572,49 mis/s 5 Good Link efficiency. current average throughput 15 larger than the

preceding average. Hit upper range Linit

2020-08-15711:03:362 190 100 160,008 613,69 min/s 565.10 mis/s 5 Good Link efficiency. current aversge throughput 1s Targer than the
preceding average. it upper range Linit

2020-08-19712:00:312 100 180 00 160,000 585,57 mis/s 559.70 is/s ® Sciency. current average throughput 4z larger than the

rage. it upper range Linit

2620-08-19710:57:302 100 103 500 s78.07 mieys 556,83 miss 5 Gooa Link efficiency. current average throughput 15 arger than the
prececing average. it upper range Limit

2020-00-19710:53:252 100 1w £ 576.26 min/s 554,46 min/s o Gont Lk effictency, current veroge hrouatet 13 taraer then the
preceding average. it upper range U

2020-08- 197101511182 100 107 607 160,000 S52.04 Hie/e 5 Good Link efficiency, current average throughput 15 larger than the
breceding average. Hit upper range Linit

202008 19710:48:132 10 01 5o 160,000 si5.58 mis/s o Gono Lk etficiency, curren verage hrounout s targer than the
preceding average. Hit upper range 1

2020-08-15710:44:542 10 100 05 100,00 560.33 min/s 5 Good Link efficiency. current aversge throughput 1s Targer than the
preceding average. it upper range Linit

2020-08.19710:42:032 100 100 05 160,000 55413 mis/s

5 Good Link efficiency, current average throughput 15 larger than the
preceding average. Hit upper range Linit

Transfer finished around 1:15 p.m.
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LHCOPN ES-PIC Primary
n
4
) £
m
-10 G+ -
Wed ODD: DD Wed 12:00
Avg Max Last HMax
B FIC tc CERN  Z2.ElG E.ETG 572.27TH # Feak: E.ETG
B CERN to FIC  2.55%G 5. 555 I0E. 6EM / Peak: 5.55G
Last update: Wed Aug 1% Z0Z0 16:0E:33
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Network controller has to know network topology

NIKHEF-ELPROD
NIKHEF-ELPROD.

INFNTL ® pic
S ° renn L .
o O
et @ @ e
meTl (@) @ ris
@
CERN-PROD DEKIT —
[ ] CERN-PROD DEKIT
o

BNLATLAS

ENLATLAS

Information about transfers from

FTS. Real transfers.
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Previous idea

?

o

Icons made by Freepik from www.flaticon.com
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Previous idea

Icons made by Freepik from www.flaticon.com
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To develop an idea, let’s look at the bigger picture

d

o

Icons made by Freepik from www.flaticon.com
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To develop an idea, let’s look at the bigger picture

<R

f oC

Icons made by Freepik from www.flaticon.com
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Conclusion (network controller)

o If we add an extra path, we can optimize the transfer time.
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Conclusion (network controller)

o If we add an extra path, we can optimize the transfer time. But the
network controller has to know where the path is overloaded.
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Conclusion (network controller)

o If we add an extra path, we can optimize the transfer time. But the
network controller has to know where the path is overloaded.

o We have to look at all points in our network topology not only for
interesting us Source and destination. It is because we may no have a
direct path.
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Conclusion (network controller)

o If we add an extra path, we can optimize the transfer time. But the
network controller has to know where the path is overloaded.

o We have to look at all points in our network topology not only for
interesting us Source and destination. It is because we may no have a
direct path.

o If we want to optimize the network, looking at all parameters (not only
queues) could be more effective.

v
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