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Comtrade at CERN / EOS / XRootD

Alexis Lope-Bello, Viktor Kovacevic,
Gregor Molan

The meeting with Slovenian scientists at Started negotiations for the CERN EOS
Comtrade (Gregor Molan) project
1 Oct. 2014 20 Oct. 2015
D ® ® ® |
16 May 2014 16 Dec. 2014
The first official meeting at CERN CERN openlab

The signed framework agreement
The signed project agreement
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EOS at CERN In numbers

 Total space
780 PB

 Total files
~8 BIl

 Total storage nodes
~1.300

* Total disks
~60.000

Timeline
e 2010

« 2012
- 2014 :
« 2016 :
« 2018 :
« 2020 :

« 2022 :
« 2023 :

« 2024 :

2 PB
12 PB
40 PB
150 PB
270 PB
400 PB

680 PB
780 PB
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services

EOS and XRootD

Tape services Physics services
@ CERNBoX

CERN ’!‘ ) =— O S
Tape Archive Mﬂ/// -
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XRootD in EOS
» Feature-rich remote access protocol
* File access via native XRootD protocol
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Old EOS client on Windows

Storage (only Linux) Server (only Linux)

Backup Server
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New EOS client on Windows

Storage (only Linux) Server (only Linux)

Backup Server

Operating systems:

Buwe 5o
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Implementation of XRootD in EOS
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XRootD protocol for EOS

« Strong authentication

* Redirection

* Remote access

 Third-party copy mechanism (TCP)
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FUSE client implementation (eosxd)

 FUSE
 Allows to mount EOS as a filesystem

« FUSE client implementation (eosxd)
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XRootD and EOS client

1. Introduction
2. Implementation of XRootD in EOS
3. XRootD and EOS client
1. XRootD Clients and EOS
2. Client component of XRootD
4. Windows port of XRootD client
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XRootD Clients and EOS

XRootD clients that EOS uses

 Xrdcp
« Copy application

 Xrd
 Filesystem application (listing, deletion ...)

« XrdCl
e C++ client library
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Client component of XRootD

e XrdClI - the new XRootD client

* C++ Implementation
« multi-threaded implementation

e XrdClI - the basis for
e Xrdcp
o Xrdfs

e XrdClient - the “old” XRootD client
« available until XRootD v5
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Windows port of XRootD client

1. Introduction
2. Implementation of XRootD in EOS
3. XRootD and EOS client

4. Windows port of XRootD client s
1. New XRootD client XrdCI on Windows R i
1. Dependency packages for NEW xrdcp binary g : /
2. Windows porting issues: XRootD client XrdCl | ‘
3. Networking needs pipes, sockets, flags, connections handling - N 1 .,
4. Porting of the security libraries = IR \i\\\.
2. New XRootD client XrdCl on Windows ) N\
1. New XRootD client XrdCl on Windows J
2. Old XRootD client XrdClient on Windows — {
_—®
1 -
5. Resume
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New XRootD client XrdCl on Windows

Investigation results
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Dependency packages for NEW xrdcp binary
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Dependency packages for NEW xrdcp binary

* pthread for Windows
o zlib (built with vcpkg)

+ libxml2 (built with vcpkg)
* requires iconv header file (used from vcpkg)

e dirent (used from https://github.com/tronkko/dirent)
* ibiconv (built with vcpkg)
* Izma (built with vcpkg)
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Windows porting issues

Security
libraries:

libXrdSec-4.s0

: XRootD client XrdCl

Critical:

libXrdSecgsi-4.so

libXrdSecgsiAUTHZVO-4.s0

libXrdSecgsiGMAPDN-4.so

liIbXrdSeckrb5-4.s0

liIbXrdSecProt-4.so

libXrdSecpwd-4.s0

liIbXrdSecsss-4.s0

libXrdSecunix-4.so0
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Networking needs pipes, sockets, flags,
connections handling
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Networking needs pipes, sockets, flags,
connections handling

Network libraries that are difficult to port to Windows
« fcntl()
* poll()
* select()
* pipe2()
 socketpair()
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Porting of the security libraries

Security libraries that are difficult to port to Windows
* libXrdSec-4.so
e libXrdSecgsi-4.so
* libXrdSecgsiAUTHZVO-4.s0
e libXrdSecgsiGMAPDN-4.s0
* libXrdSeckrb5-4.so
* libXrdSecProt-4.s0
* libXrdSecpwd-4.s0
e libXrdSecsss-4.so
* libXrdSecunix-4.s0
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Decision

Porting of the old XRootD client on Windows
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New XRootD client XrdCl on Windows

Minimal requirement of libraries to build copy binary xrdcp:

IbXrdAppUtils.so

* libXrdUtils.so

IbXrdXml.so
IbXrdCl.so
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Old XRootD client XrdClient on Windows

Minimal requirement of libraries to build copy binary xrdcp-old:

IbXrdAppUltils.so
IbXrdUtils.so
IbXrdClient.so

Successful porting!
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Out of Comtrade's iInvestments

Open-source community future work
» Using XrdHttp for EOS-wnc
« Support new Windows libraries
* Open source support for Windows libraries
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Speed test results of EOS-wnc

Iterations (EOS) (checksums OK) Iterations (EOS) (checksums OK) Iterations (EOS) (checksums OK)

Iterations (IBM) (checksums OK) Iterations (IBM) (checksums OK) Iterations (IBM) (checksums OK)

Iterations (Ceph) (checksums OK) |Number of files Iterations (Ceph) (checksums OK) |Number of files Iterations (Ceph) (checksums OK)
Iterations (Hadoop) (checksums OK) |File size [MB] Iterations (Hadoop) (checksums OK) |File size [MB] Iterations (Hadoop) (checksums OK) |File size [MB] 2000
[ TestiB/s) [ min [ max [ avg [trim25%| Avgtime(ms) | (]  Testive/) | min [ max [ avg [trim25%| Avgtime(ms] | M|  Testive/s) | min | max [ avg [trim25%]| Avgtimels] |
EOS: xrdcp command 115,38 EOS: xrdcp command 359,71 411,14 EOS: xrdcp command 329,49 405,27 371,03 371,17

EOS Fusex 59,64 EOS Fusex 134,72 160,16 EOS Fusex 187,92 237,63 210,76 210,51

IBM Spectrum Scale 62,37 |BM Spectrum Scale 176,62 181,08 IBM Spectrum Scale 283,61 318,22 294,47 293,28

Ceph on Linux 159,57 Ceph on Linux 131,89 140,86 Ceph on Linux 141,00 163,37 157,56 158,17

Hadoop on Linux Hadoop on Linux Hadoop on Linux

EOS-wnc EOS-wnc 174,21 186,28 EOS-wnc 158,40 331,09 231,25 227,75

EOS-drive ST EOS-drive ST 186,54 197,67 EOS-drive ST 212,22 294,47 237,44 234,72

EOS: Samba EQS: Samba 165,56 196,82 EOS: Samba 164,11 229,82 181,25 178,59

Ceph on Win Ceph on Win 102,68 136,28 Ceph on Win 128,18 158,19 153,32 154,04

Hadoop on Win Hadoop on Win Hadoop on Win

EOS: xrdcp command 130,43 106,68 EOS: xrdcp command 301,20 436,68 412,94 EOS: xrdcp command 328,68 365,97 353,00 354,47

EOS Fusex 41,44 36,07 EOS Fusex 186,67 217,11 206,36 EOS Fusex 218,66 233,36 227,13 227,15

IBM Spectrum Scale 193,55 154,49 IBM Spectrum Scale 306,75 345,18 322,89 IBM Spectrum Scale 328,95 364,96 342,54 341,65

Ceph on Linux 103,81 82,94 Ceph on Linux 183,49 Ceph on Linux 188,80 355,49 265,08 264,04

Hadoop on Linux Hadoop on Linux Hadoop on Linux

EOS-wnc EOS-wnc 128,10 177,31 151,39 151,01 EOS-wnc 119,92 213,86 170,17 169,49

EOS-drive ST EOS-drive ST 148,70 185,92 157,76 156,40 EOS-drive ST 179,86 210,49 190,24 189,72

EOS: Samba EOS: Samba EOS: Samba

Ceph on Win Ceph on Win Ceph on Win 105,38 141,66 122,82 122,90

Hadoop on Win Hadoop on Win Hadoop on Win
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AST - Single-thread

AMT - Multi-thread Comtrade
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Speed test results of EOS-wnc

NPV ooLolm Voo Noonon |loo]

Iterations (EOS) 27 (checksums OK)
Iterations (IBM) 28 (checksums OK)

Iterations (Ceph) 52 (checksums OK) |Number offiles 2
Iterations (Hadoop) 11 (checksumsOK) [Filesize [MB] 2000

o Teeald L Lmae Toug Damoew] Avgtimels] |

| |EOS:xrdcpcommand  |329,49 405,27 371,03 371,17 |

| LL3C Laacon 1109 7 Q3 27 L2 D10 /e 1/ L1

IE IBM Spectrum Scale 283,61 318,22 294,47 293,28 I
I il e ——

EOS-wnc 158,40 | 331,09 231,25 227,75
2 |EOS-driveST 212,22 294,47 237,44 234,72

C \./ . - ie L ] ] - - ] L ’
= |ceph on Win 128,18 158,19 153,32 154,04
Hadoop on Win

EOS: xrdcp command 328,68 . 353,00 354,47
EOS Fusex 218,66 , 227,13 227,15
IBM Spectrum Scale 328,95 . 342,54 341,65
Ceph on Linux 188,80 . 265,08 264,04
Hadoop on Linux

EOS-wnc 119,92 213,86 170,17 169,49 11,75
£ |Eos-driveST 179,86 210,49 190,24 189,72 10,51
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Thank you

Porting of XRootD to Windows as a part of EOS-wnc

Gregor Molan Branko Blagojevié Ivan Arizanovic¢

N\

gregor.molan@comtrade.com branko.blagojevic@comtrade.com ivan.arizanovic@comtrade.com
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