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One of the most widely used storage solutions in WLCG is a Disk Pool Manager (DPM) developed and
supported by SDC/ID group at CERN. Recently DPM went through a massive overhaul to address scalability
and extensibility issues of the old code.

New system was called DMLite. Unlike the old DPM that was based on daemons, DMLite is arranged as a
library that can be loaded directly by an application. This approach greatly improves performance and
transaction rate by avoiding unnecessary inter-process communication via network as well as threading
bottlenecks.

DMLite has a modular architecture with its core library providing only the very basic functionality.
Backends (storage engines) and frontends (data access protocols) are implemented as plug-in modules.
Doubtlessly DMLite wouldn't be able to completely replace DPM without GridFTP as it is used for most of the
data transfers in WLCG.

In DPM GridFTP support was implemented in a Data Storage Interface (DSI) module for Globus’ GridFTP
server. In DMLite an effort was made to rewrite a GridFTP module from scratch in order to take advantage of
new DMLite features and also implement new functionality. The most important improvement over the old
version is a redirection capability.

With old GridFTP frontend a client needed to contact SRM on the head node in order to obtain a transfer
URL (TURL) before reading or writing a file. With new GridFTP frontend this is no longer necessary: a client
may connect directly to the GridFTP server on the head node and perform file I/O using only logical file names
(LFNs). Data channel is then automatically redirected to a proper disk node.

This renders the most often used part of SRM unnecessary, simplifies file access and improves
performance. It also makes DMLite a more appealing choice for non-LHC VOs that were never much interested
in SRM.

With new GridFTP frontend it's also possible to access data on various DMLite-supported backends like
HDFS, S3 and legacy DPM.
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Honaep:xka nporokoaa GridFTP ¢ Bo3M0kKHOCTBIO IepeHanpaBIeHUs
coennnennii B DMLite Title

A. K. KupbsiHoB

IHemep6ypeckuit uncmumym soeproi puzuxu um., Poccus, 188300, Jlenunepaockas 0oa., 'amuuna, Opnosa
powa, DI'BY ITHAD

OpHuM 13 HauboJjee MMPOKO MCIONB3YEMbIX penieHuid st xpaHeHus: naHHbX B WLCG sBistercst Disk
Pool Manager (DPM), paspabatsiBaemsblii 1 nojuepxkuBaemslii rpynmnoit SDC/ID B IIEPHe. HenaBro crapsiit
ko DPM ObuT MpakTHYECKH MEepPEeNncan ¢ HyJIs ISl PelIeHHs HAaKOITMBILUXCS IPOOJIeM ¢ MaclITabupyeMOCThIO
U pacuIipeHneM (yHKIMOHAIBHOCTH.

Hosas cuctema 6pu1a HazBana DMLite. B otnmune or DPM, xoTopsiit ObIT peaTn3oBaH B BHIEC HECKOIb-
KX geMoHoB, DMLite BBINIOTHEHA B BHIIE IPOTPAMMHOM OMOIMOTEKH, KOTOpas MOXKET OBITh HETIOCPEACTBEHHO
3arpy’eHa MPWIOKEHHEM. Takod MOAXOJ, 3HAYUTENBHO IMOBBIMIAECT OOIIYyI0 HPOU3BOJUTENBHOCTh U CKOPOCTh
00pabOTKH TpaH3aKLMi, n30eras HEHY)KHOTO MEXIIPOLIECCHOTO B3aMMOJACHCTBUS 4epe3 CeTh, a TAKKe Y3KHX
MECT B MHOTOIIOTOYHON 00paboTKe.

DMLite umeeT MOAYJIbHYIO apXUTEKTYpY, IIPH KOTOPOI OCHOBHasi OMOIHOTEKa 00eCcreunBaeT TOJIbKO He-
CKOJIbKO 0a30BbIX (pyHKUMIL. CHCTEMBI XpaHEHHs JaHHBIX, & TAK)KE IMPOTOKOJBI AOCTYNa K HUM peaM30BaHbI
B BHJIE MOJKIIIOYaeMbIX Moxyiel (plug-ins). Koneuno, DMLite He cmormna Obl1 moiHOCThIO 3aMeHuTs DPM 663
nozayepxxku nporokosa GridFTP, nHanbonee mupoko ncnosnszyeMoro Juisd nepegadu qanHsix B WLCG.

B DPM noanepxka npotokoia GridFTP Obiia peanuzoBana B Buge moayis Data Storage Interface (DSI)
s GridFTP cepsepa Globus. B DMLite 6pmio pemeno nepenucats moaynb GridFTP ¢ mHymsa, 4toOb1, Bo-
MIEPBBIX, BOCIIOJIB30BATHCA HOBBIMH BO3MOKHOCTAMH DMLite, a BO-BTOpPBIX, H0OaBUTh HEAOCTAIOIIYIO (YHK-
IHOHATIBHOCTh. Hanbosee BaXXHBIM OTJIMYNEM 10 CPABHEHHIO CO CTAapOl BEpCHEH SBIAETCS BO3MOXKHOCTh TIepe-
HaIpaBJICHUs COETMHEHUM.

[Tpu ucnonszoBanuu craporo unrepdeiica GridFTP knnenty Obui0 HEOOXOIUMO MPEABAPUTENILHO CBSI-
3arhest co ciyx00it SRM Ha rosoBHOM y3ie xpanwiuiia, 4toosl nony4dutsh Transfer URL (TURL), neobxoam-
MBIH 1515 oOpatenus Kk ¢ainy. C HoBbiM nHTEpdeticom GridFTP nenars 3TOT MpoMeKyTOUHBIN LIar He Tpedy-
eTCsI: KJIMEHT MOXKET cpasy HOAKIIoUNThCs K ciayx0e GridFTP Ha royloBHOM y3j€ XpaHWIMINA U BBIIOIHATH
YTEHHUE-3aMMCh UCIIONB3Ys jorndeckue nmeHa QaiiioB (LFNs). Kanan nepenaun qaHHBIX IPU 3TOM OYIET aBTO-
MaTHYECKH MepeHapaBiIeH Ha COOTBETCTBYIOIINI TUCKOBBIH y3ell.

Taxas cxema paboOTHI JenaeT OAHy M3 HanboJiee 4acTo Hcnonb3yeMblx GyHkumii SRM HeHyXHOH, ympo-
aeT JOCTYI K (haiyiaM M MOBBILIAET IPOU3BOIUTENBHOCTE. JTO Takxke aernaer DMLite Gosee mpuBniexares-
HBIM BBIOOPOM Ul BUPTYaJbHBIX OpraHu3alnuii, He oTHocsamuxcs K BAK, mockonbky oM HuKorzna He OblH
oco6o 3amHTEpecoBaHbl B SRM.

Hosesiit uatepdeiic GridFTP takke OTKphIBaeT BO3MOXKHOCTH IS XPAHEHHUS JAaHHBIX Ha MHOXECTBE ajlb-
TEpHATUBHBIX CUCTEM, mojepxkuBaeMbix DMLite, Takux kak HDFS, S3 u cymectByromuue mynst DPM.

Kirouessle cinoBa: BAK, I'pua, xpanumuiie JaHHBIX, TPOTOKOJI JOCTYIIa
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One of the most widely used storage solutions in WLCG is a Disk Pool Manager [DPM..., 2015]
developed and supported by SDC/ID group at CERN. It was started in 2005 and over the time built
a strong install base on more than 200 sites. Unfortunately some of the architectural decisions taken at
the very beginning of the project resulted in scalability and extensibility issues such as:

— Monolithic code base, that was hard to maintain and add features to.

— IPC between multiple daemons even for simple operations.

— Reliance on SRM which turned out not to be attractive outside of HEP community.

Eventually it was decided to do a massive overhaul of the old code and effectively build a com-
pletely new system that would be free of DPM shortcomings while maintaining backwards compatibil-
ity with old clients: DMLite [DMLite..., 2015]. Unlike the old DPM that was based on daemons,
DMLite is arranged as a library that can be loaded directly by an application. This approach greatly
improves performance and transaction rate by avoiding unnecessary inter-process communication via
network as well as threading bottlenecks.
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Fig. 1. DMLite modular architecture

DMLite has a modular architecture (fig.1) with its core library providing only the very basic
functionality. Backends (storage engines — on bottom) and frontends (data access protocols — on
top) are implemented as plug-in modules. While HTTP and XROOT are gaining momentum in inter-
site data transfers, doubtlessly DMLite wouldn't be able to completely replace DPM without GridFTP
[GridFTP, 2015] as it is still used for most of the data transfers in WLCG.

In DPM GridFTP support was implemented in a Data Storage Interface (DSI) module for Globus
Toolkit GridFTP server. In DMLite an effort was made to rewrite GridFTP module from scratch in order
to take advantage of new DMLite features and also implement new functionality. The most important
improvement over the old version is redirection: an ability to authenticate clients and accept data transfer
requests at one point (host) but seamlessly perform an actual data exchange with another one.
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Fig. 2. GridFTP access with DPM
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With old DPM GridFTP frontend a client needed to contact SRM on the head node in order to
convert logical filename (LFN) to a transfer URL (TURL) before reading or writing a file (fig. 2).
With new GridFTP frontend this is no longer necessary: a client may connect directly to the GridFTP
server on the head node and perform file I/O using only logical file names (LFNs). Data channel is
then automatically redirected to a proper disk node (fig. 3). This renders the most often used part of
SRM unnecessary, simplifies file access and improves performance. It also makes DMLite a more ap-

pealing choice for non-LHC VOs that were never much interested in SRM.

GridFTP redirection was implemented thanks to the Delayed Passive connection mode available
as one of the GridFTP v2 extensions available in Globus Toolkit. With legacy Passive mode a server
had to provide connection endpoint parameters (address and port) before a file request, at a time point
when file name was not yet known. With Delayed Passive a server postpones its response until a client
actually initiates a file transfer, which makes it possible to redirect a client to different disk nodes de-
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Fig. 3. GridFTP access with DMLite

pending on file name (fig. 4).

Server

Standard Passive

Capabiijtieg

W

ection

(wnn/

End of transfer

Server

Delayed Passive

(}w
Capabiljtjeg

W

el Tequ BSt

IP aq,

Fig. 4. Passive mode vs. Delayed Passive mode
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New GridFTP frontend supports two deployment scenarios: stand-alone and redirecting. Stand-
alone scenario is essentially identical to the way GridFTP was deployed with old DPM: GridFTP serv-
ers are configured independently and a client has to know which server to connect to. This may be
used as drop-in replacement for DPM+SRM installations.

Redirecting scenario is somewhat different: head node is configured as a redirector, and disk
nodes are put in “backend mode” which forbids direct client connections. By this scenario a client al-
ways has to contact head node and does not have to worry about obtaining TURLs to a proper disk
node. The only limitation of this scenario is that clients have to support Delayed Passive mode for op-
timal performance.

GridFTP frontend for DMLite is in production since mid-2014. It is supported by GFAL?2 library
and FTS3 file transfer service which is widely used on WLCG for scheduled file transfers. With new
GridFTP frontend it's also possible to access data on various DMLite-supported backends like HDFS,
S3 and legacy DPM.
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