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What is DESY (as storage provider) h.\

Experiments/Community Service

EuXFEL, Petra-Ill, ILC, Primary data site (Tier-0).

Accelerator R&D, ... Provides online, nearline and
archival storage.

Belle-II, ... Provides online and near-line
storage (Tier-1).

Atlas, CMS, LHCb Online only (Tier-2).

H1, Hermes, Hera-B, Zeus, ... Provides online and archival

storage (Long-term
preservation).
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Tape Technology in Place at DESY &

Hardware Software
« 2x%x Oracle SL8500 - EOL TSM (IBM Spectrum Protect) — classic

- 26x LTO-8 drives o
_ * dCache — interface to HSM system
* 2x IBM TS4500 (since 2021) _  Scientific Data
— 20x Jaguar - AFS/Mail backup
- 18x LTO-9 *  OSM (Open Storage Manager)
« Different buildings (500m) ~ Since 1994

— Proprietary software, maintained by
DESY (~80% local modifications)

CTA
— Since 2022
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Tape Software Requirements

* Maximize tape HW efficiency
— Integration into DESY ecosystem
— Integration with dCache tape interface
* Stable operation for a next decade

* Should be Open-source, adopting open standards ~

* Wide user and technology community
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dCache+HSM Tandem (DESY)

All access to scientific data on tapes goes
exclusively through dCache!
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dCache Tape Connectivity

Write-back / Read-through cache behavior
Transparent for the users

Available via all protocols (subject to authorization)
Supports multiple HSM on a single instance

Stores tape location as opaque data provided by HSM
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Interfaces to HSM b\

* Execute external migration script

e Stupid, Simple, Genius ...

* Reference implementation of driver API
* Plugable driver Java API:

* Suitable to create efficient HSM connectivity
* ENDIT (Efficient Northern dCache Interface to TSM)
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dCache HSM & Link b\

* Files belong to storage classes
<storage-class>@osm

* Configure HSM connectivity on the pool
hsm create osm siloA script \

-command=hsmcp . py
* Tape location stored 1n namespace as URI

osm: // s1ToA/XXXXXXXXXXXX

8/29



dCache HSM & Link b}
I HSM/driver specific opaque data

vl N
cta://instanceA/0000123456789?archiveid=8402
—— N N 7N ~ -\ <

L{ CTA archive ID

—4 dCache file ID (pnfsid)

—4 HSM instance id (silo-1, silo-2)

—{ HSM type (osm, enstore, cta ...)
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Pilot Deployment (DESY)
/{’Y e

dCache ra
s <classA>(dosm

osm://siloA/xxxxx

r * dCache support multiple HSMs
e on a single pool
e/ * Pool decides which driver to be
".\ used based on HSM type
<classB>@cta

\o
\.
~, -, >
cta://siloA/xXxxxx
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[dcache-head] (dcache-xfel399-09) tigran > hsm 1s

cta(cta) :dcache-cta // <class>@cta
cta-instance-name production
cta-frontend-addr tpml03.desy.de:17017

osm(osm) :script // <class>@osm
command /usr/share/dcache/1lib/osm-hsmcp.py
object(object) :script // <class>@object

command /usr/share/dcache/1ib/obj-hsmcp.py
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dCache & CTA Integration

dCache CTA
* Nearline driver to add * Additional cta-dcache
(dCache = 7.2.2) frontend service (packaged
* Can run in parallel with other as own rpm)
HSMs * Limited to dCache required
* Pre-scheduling on pools minimal functionality
should be disabled/reduced — cta-frontend still needed
* File path, uid, gid not for admin commands

preserved
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(Extremely) Simplified CTA design >

Scheduler

cta-admin cli CTA frontend

E \Catalog

N

Tape server
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(Extremely) Simplified CTA design

cta-admin cli CTA frontend Scheduler

E \Catalog
E

------
‘
‘
.
—“
-------

dCache frontend

N

Tape server
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Deployment at DESY

dCache frontend e CTA4.3-3++

Catalog e dcache-cta 0.5.0

|} » dCache 7.2.8, 8.0.0
— * IBM TS 4500

* 4xIBM TS1160

* 4xLTO9

* PostgreSQL 14.1

Object Store

N ——
Tape server
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Some Test Results

= Dashboard CTA flush tests -~ Full screen  Share  Clone & Edit
[5) ~ Search Lucene ~ Last 24 hours Show dates
S tags.keyword: xfel ¥ || storagelnfo.keyword: xfel:PROC-202002@cta = || status.code: 0 ¥ | + Add filter
Stores to tape Store vs Writes ==z Total Bytes flushed
2.5TB ® Sto... £
2.4TB o Wri... &
72.878
2.2TB 7 T
o 8 1 B
§3.778
QTE ’ .
Y 6TB Py Sum of fileSize
o 5TB
]
G e - AT Stored files
@ 1TE '-E
= -
931568 36.4TB
745168
58.8C8 27.3T8
18.2TB '
Count
0B
09:00 12:00 15:00 18:00 21:00 00:00 0300 06:00 09:00 9178
- @timestamp per 30 minutes — o Written files
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Tested Use Cases b\

* Multiple drives on the same host
* We plan 4 drives per node

* Multiple tape copies per file

* Multiple storage classes / file families
* JAG + LTO9 tapes 1n parallel
* Concurrent store+recall

* PostgreSQL
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Missing Parts / WIP (for DESY)

* Operational experience
* Best practice on HW / SW config

* Unfamiliar error messages in the log files
* dCache support out-of-box
* No custom builds

* Puppetization
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Migration from OSM and ENSTORE k

* Catalog only migration

* Migration should allow reading of existing tapes
* ENSTORE and OSM have their own tape formats

* Fermilab and DESY work on a solution(s)

* Approved by CTA team during EOS workshop .

* Changes 1n a review process
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Summary (DESY) >

* We see CTA as the preferred tape software at DESY

* The architecture matches our demands
* Seamless integration with dCache

* Our thanks to CTA developers for support and prompt
response when help was needed!

* Pilot deployment hasn’t discovered any showstoppers
* Operation experience in controlled testing environment

* We are working on copy-less migration from OSM
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* CTA branch with dCache support
https://gitlab.cern.ch/cta/CTA/-/tree/cta-dcache

* dCache-cta HSM driver
https://github.com/dCache/dcache-cta

* Documentation
https://confluence.desy.de/display/ITSC/dCache-CTA

* Contacts

supportfd-dcache.org
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https://gitlab.cern.ch/cta/CTA/-/tree/cta-dcache
https://github.com/dCache/dcache-cta
https://confluence.desy.de/display/ITSC/dCache-CTA
mailto:support@dcache.org

Packages (rpm) b}

[dcache-cta]

name=dCache CTA repository
baseurl=https://download.dcache.org/nexus/repository/cta/
el$releasever/$basearch/

enabled=1

[dcache-cta-driver]

name=dCache nearline storage driver for CTA
baseurl=https://download.dcache.org/mexus/repository/dcache-cta
enabled=1
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16" International dCache Wori;éhop: May 24 — 25~
https://indico.desy.de/e/dcache—ws1 6
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Multiple Faces of Tape &

At Tier-0 At analysis facility Data Archive
* High data ingest rate * Automatic data * Manual data migration
« Multiple parallel migration * Long-term
streams * Bulk recall on periodic preservation
* High durability, basis « Automatic technology
multiple copies on * Long-term nearline migration
different media access +  Self-healing
* Long-term nearline * Recall prioritization

access
* Small file handling
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dCache HSM Interface b\

// dCache interface to tape system

public interface

void ;
void ;
void ;
void ;

// driver initialization methods
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dCache CTA gRPC b}

// 9gRPC definition of dcache-cta interface

service
rpc returns
rpc returns
rpc returns
rpc returns
rpc returns
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(Extremely) Simplified CTA design >

Scheduler

cta-admin cli CTA frontend

E \Catalog
| Xroot SSI, Krb5 E -

L wmEm
Y
o

-
-----------

ngC TLS dCache frontend

XROOT 10 \
=g

Tape server
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Deployment at DESY

cta-admin cli CTA frontend Scheduler

= = = E
Catalog
E

dCache frontend

N

Tape server




(Extremely) Simplified CTA design >

Scheduler

CREATE,OPEN, CTA frontend
CLOSE,

REMOVE E
=" -7
e == Catalog
........ E

dCache frontend

FLUSH,

RESTORE,
DELETE _ p .

Tape server
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