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Comtrade at CERN / EOS / XRootD

16 May 2014

The meeting with Slovenian scientists at 
Comtrade (Gregor Molan)

1 Oct. 2014

The first official meeting at CERN

16 Dec. 2014

Alexis Lope-Bello, Viktor Kovačević, 
Gregor Molan

Started negotiations for the CERN EOS 
project

20 Oct. 2015

CERN openlab

The signed framework agreement

The signed project agreement



EOS at CERN in numbers

• Total space
780 PB

• Total files
~8 Bil

• Total storage nodes
~1.300

• Total disks
~60.000

Timeline

• 2010 : 2 PB

• 2012 : 12 PB

• 2014 : 40 PB

• 2016 : 150 PB

• 2018 : 270 PB

• 2020 : 400 PB

• 2022 : 680 PB
• 2023 : 780 PB

• 2024 : ???



EOS and XRootD Sync&Share 

services

Physics servicesTape services

XRootD in EOS

• Feature-rich remote access protocol

• File access via native XRootD protocol



Old EOS client on Windows 

Operating systems:

Linux

Server (only Linux)

EOS

Master Server Backup Server

EOS

EOS
EOSEOSEOS

QDB

Clients

Storage (only Linux)

EOS

EOS

Client

FST

EOS

FST

Samba

Client

Sa
m

b
a 

ga
te

w
ay

EOS



New EOS client on Windows 

Clients

Storage (only Linux)

EOS

EOS

Client

FST

Operating systems:

Linux

Server (only Linux)

EOS

Master Server Backup Server

EOS

EOS
EOSEOSEOS

QDB

EOS

FST

Client

EOS

EOS

EOS-wnc

D
A

TA
 tra

n
sfer u

sin
g

H
TTP

S



1. Introduction

2. Implementation of XRootD in EOS

1. XRootD protocol for EOS

2. FUSE client implementation (eosxd)

3. XRootD and EOS client

4. Windows port of XRootD client

5. Resume

Implementation of XRootD in EOS



XRootD protocol for EOS

• Strong authentication

• Redirection

• Remote access

• Third-party copy mechanism (TCP)

XRootD protocol

File system access with xrootdfs - native 
XRootD FUSE mount



FUSE client implementation (eosxd)

• FUSE
• Allows to mount EOS as a filesystem

• FUSE client implementation (eosxd)



XRootD and EOS client
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XRootD Clients and EOS

XRootD clients that EOS uses

• xrdcp
• Copy application

• xrd
• Filesystem application (listing, deletion ...)

• XrdCl
• C++ client library



Client component of XRootD

• XrdCl - the new XRootD client
• C++ implementation

• multi-threaded implementation

• XrdCl - the basis for
• xrdcp

• Xrdfs

• XrdClient - the “old” XRootD client
• available until XRootD v5



Windows port of XRootD client
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New XRootD client XrdCl on Windows

Investigation results



Dependency packages for NEW xrdcp binary



Dependency packages for NEW xrdcp binary

• pthread for Windows

• zlib (built with vcpkg)

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

• dirent (used from https://github.com/tronkko/dirent)

• ibiconv (built with vcpkg)

• lzma (built with vcpkg)



Windows porting issues: XRootD client XrdCl

Critical:

• libXrdXml.so

Security 
libraries:

libXrdSec-4.so

libXrdSecgsi-4.so

libXrdSecgsiAUTHZVO-4.so

libXrdSecgsiGMAPDN-4.so

libXrdSeckrb5-4.so

libXrdSecProt-4.so

libXrdSecpwd-4.so

libXrdSecsss-4.so

libXrdSecunix-4.so



Networking needs pipes, sockets, flags, 
connections handling



Networking needs pipes, sockets, flags, 
connections handling

Network libraries that are difficult to port to Windows
• fcntl()

• poll()

• select()

• pipe2()

• socketpair()



Porting of the security libraries

Security libraries that are difficult to port to Windows
• libXrdSec-4.so

• libXrdSecgsi-4.so

• libXrdSecgsiAUTHZVO-4.so

• libXrdSecgsiGMAPDN-4.so

• libXrdSeckrb5-4.so

• libXrdSecProt-4.so

• libXrdSecpwd-4.so

• libXrdSecsss-4.so

• libXrdSecunix-4.so



Decision

Porting of the old XRootD client XrdClient on Windows



New XRootD client XrdCl on Windows

Minimal requirement of libraries to build copy binary xrdcp:

• libXrdAppUtils.so

• libXrdUtils.so

• libXrdXml.so

• libXrdCl.so



Old XRootD client XrdClient on Windows

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

• libXrdAppUtils.so

• libXrdUtils.so

• libXrdClient.so

Successful porting!
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Out of Comtrade's investments

Open-source community future work
• Using XrdHttp for EOS-wnc

• Support new Windows libraries

• Open source support for Windows libraries



Speed test results of EOS-wnc



Speed test results of EOS-wnc



Thank you

Branko Blagojević
branko.blagojevic@comtrade.com

Gregor Molan
gregor.molan@comtrade.com

Ivan Arizanović
ivan.arizanovic@comtrade.com

Comtrade Group / Comtrade 360

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


