Ceph Rados as an S3
Interface to Tape Storage
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About Hexion Cloud () cenh days
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Access Protocols: NFS iSCSI, FCoE, SMB, FTB, HTTP/HTTPS, API



How would we use a
Tape Library

Copies Ceph Rados
Objects to and From the

Tape Library

Ceph’s open-source
nature prevents lock-in
common to proprietary

systems.

Abstract Tape Library
functionality (shim).

A small,
high-performance Ceph
cluster handles S3 1/O.

Tape provides

cost-efficient, durable,
long-term storage.
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The main driver: Cost / TB @) seendays

If you have, or expect to have a certain level of scale:

Capex (only) HDD Cluster Tape Library Size
$100 000 2 PB 5 PB

$150 000 3 PB 13 PB

$250 000 5PB 30 PB

Other costs / assumptions:

Reduce recovery time for a lower price.

Management Cost (estimated $0,70 / TB),

Power: Tape library consumes far less power than an HDD cluster

HEXI»

AVA
A /x4
-4



HDD Cluster
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New Archive Layer

New 80 PB Tape Archive

Base model TS4500
+ 4 x Expansion Frames -LTO 9
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The Anatomy of an S3 Object!{¥ cehdays

1. S3 object uploaded to Ceph ®
Ceph split into multiple RADOS objects.

‘ 0 MiB 2. Ceph RGW manifest maps head

18 MB | [bucket_id]__data/18MB.dat
and tail RADOS objects.

l [bucket_id]__shadow_.[id]_O ‘ 4 MiB

3. Shim Layer reads the manifest,
locates tail objects, and streams
them to tape, once completed the
object can be truncated or deleted.

| Ibucket _id]_shadow_[id] 1 | 4 MiB

s3://backup/data/18MB.dat

| [bucket_id]__shadow._.[id]_3 | amiB

, 4. To restore, data is read from tape
‘ 2 MiB and reconstructed into RADOS
objects.

1
]
]
| Ibucket_id]__shadow_[id] 2 | 4 MiB
]
|

| [bucket_id]__shadow_.[id]_4




ceph days

Storing the RADOS Objects
on tape

Ceph Tape

18 MB l[bucket_id]__data/18MB.dat \ \ 0 MiB

[bucket_id]__shadow_.[id]_O ‘ 4 MiB [bucket_id]__shadow_.[id]_O 4 MiB

[bucket_id]__shadow_.[id]_1 \ 4 MiB [bucket_id]__shadow_.[id]_1 4 MiB
[bucket_id]__shadow_[id]2 | 4 MiB [bucket_id]__shadow_[id]_2 4 MiB

[bucket_id]__shadow_.[id]_3 \ 4 MiB [bucket_id]__shadow._.[id]_3 4 MiB

[bucket_id]__shadow_.[id]_4 ‘ 2 MiB [bucket_id]__shadow_.[id]_4 2 MiB

s3://backup/data/18MB.dat
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Simple Data State
Representation

INGESTED

BACKING UP

A
l BACKED UP

RESTORING

Data in Ceph

X

Data on Tape

Data only in Ceph

Back up data to tape

Data in Ceph and on Tape

Data only on Tape

Restore data from tape

ceph days

1. Data Lifecycle & Air-Gapped
Mode

2. After archiving, RADOS tail
objects can be truncated or
deleted while metadata remains.

3. Data stored only on tape —
providing physical air-gap
protection.

4. S3 metadata remains visible;
restores from tape rehydrate full
access.




Management view
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88 blue-dashboard /Radiant BLUE - Overview v <

TBS DB Node/Worker/Drive Configuration
worker media method Node Worker 1 Drive Worker 2 Drive
1097002874 KD0005L9 put radiant-cms01 1097002871 1097003866
1097003585 KDO0011L9 put radiant-cms02 1097003585 1097002874
1097002871 KDO0733L9 put radiant-cms03 00078B68EC 1097003862
1097001861 900018L9 put radiant-cms04 1097001921 1097001861
1097003866 900013L9 put
worker, media, method, n_tasks v
P Bucket Backups 3 Bucket Restore
53://sarao/1737178451-sdp-11-fl. 89.5% _ratio
Silears766580 sy s07% I 100.0%
53://sarao/1737273676-sdp-11-1 91.3%

3://sarao/1737319101-sdp-10) ... 92.2% 100%
$3://saraof1737273676-sdp-10/ 96.5%
s3://sarao/1737150075-sdp-10/ 99.2%
s3:/Isarao/1737028159-sdp-10] 99.7% 100%
$3://sarao/1737150078-5dp-10/ 99.7%
$3://sarao/1737752896-sdp-10/ 99.9%
s3://sarao/1737483071-sdp-10) ... 100.0% 100%
s3//sarao/1738812675-sdp-10/ ... 100.0%
s3://saraof1737786497-sdp-10] ... 100.0% 100%
$3:/lsarao1738812675-fitsimaa... 100.0%
Total Tape rates

256 MiB/s
192 Mig/s
128 MiB/s

64 MiB/s

08/s
15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05 16:10 1615 16:20 16:25
= read == write
Tape Drive rates
96 MiB/s -~ — - o
R i N T plateyma
64 MiB/s o=\ ’
\V |
32 MiB/s 1\
0B/s \

15:30 15:35 15:40 15:45 15:50 15:55 16:00 16:05 16:10 1615 16:20 16:25

m ceph days

i+ @® O lastthour v+ Q@ & mv B
Tapes
full
initialised
CMS-1 CMS-2 CMS-3 CMs-4
cpPU cPU cPU cPU
[[]] 18.3% ||| 28x || 106x | 6.90%
10 Wait 10 Wait 10 Wait 10 Wait
il 1.7% 0.0750% 0.0333% 0.0417%
RAM RAM RAM RAM
W s I se« NI ==« 10N 44.8%
$3 Object Queue
300000
200000
100000
0
15:30 15:35 15:40 15:45 15:50 16:00 16:05 16:10 16:15 16:20 16:25

= archive queue == backup queue = restore queue

S3 Object Rates
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