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Industry Leading Messaging Economics

e Lotus Domino addresses key components of TCO
e Storage can be a significant piece of IT spend

* Recent IBM/Lotus storage savings initiatives

= Design Compression

* Document Compression

= View Index savings

= Attachment Compression

= Attachment De-Duplification (DAOS)




Storage Savings

* 40 — 60% storage savings

e Reduced administrative costs

 Reduced network traffic

* IBM saves $$ millions yearly — compression alone!

"Upgrading to Lotus Domino 8.5 provided an immediate ROl and
significant cost savings. Implementing DAOS resulted in storage savings
of 77%, avoiding the need to purchase additional hardware for storage
and the administrative costs associated with installation, etc.”

- Chief Hobbs, Forest Park Police Department




Why DAQS?

* Continues storage saving capabilities

 Addresses customer concerns:

 How can I reduce mail file and application size?
= How can I reduce redundant storage?

« How can I reduce I/O usage to improve
verformance?

« How can I reduce storage associated costs?
* e.g.: disks, backup, administration
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What is DAQOS?

 DAOS = Domino Attachment and Object Service

* Attachment data stored externally in NLO (Notes Large
Object) files

 Reference to NLO stored in NSF

e Multiple documents in multiple NSF files on same
server can reference same NLO

* DAOS shares NO code with SCOS
* Transparent - works with all client versions

* Available on 8.5+ server only




What is DAQOS?

* -->NOT LIMITED TO MAIL<--

* Reduces size of NSF files in data directory
* Segregates static and dynamic data

* Reduces backup footprint

* Lower traffic to DAOS repository allows cheaper
storage alternatives

* Reduces I/0O, especially on multiple-recipient deliveries

* Oh, and...reduces overall storage footprint




How DAOS Works

* NLO Files

= The filename represents a checksum of the contents

= Same filename...same contents...regardless of metadata

= Domino compression and encryption done BEFORE checksum
= DAOS encryption done AFTER checksum using server key

* NLO Storage

= NLO files stored in numbered subdirectories

= Files balanced based on max per directory (40K default)
= NLO file never modified after creation - except to delete it




How DAOS Works

* Write Operation
= Attachment data written to temp file (xxxP.NLO)

= File renamed to checksum name on write completion

= Entry added to daoscat.nsf with refcount=1
= Ticket written to NSF
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How DAOS Works

* Write Operation — duplicate

= Same process for spooling and computing checksum

= When checksum known, daoscat.nsf searched for existing entry
= Refcount incremented, temp file deleted

= Ticket written to NSF
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How DAOS Works

* Read Operation
= Ticket opened at server
= DAOS Base Path + Hint + name = NLO name
« If file not at hint location, daoscat.nsf consulted
= Contents of NLO file returned to client

= Client sees no difference in operation
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How DAOS Works

 Document Deletion

= Ticket read
» daoscat.nsf entry retrieved, refcount decremented
= If resulting refcount=0, start deferred deletion clock

 NSF Deletion

= NSF scanned for list of tickets
= NSF deleted
= List of tickets processed in background

14




How DAOS Works

* Pruning Unreferenced NLO Files

= Prune done nightly at 2am

= Scans daoscat.nsf for NLO entries

= Deletes NLO files with 0 references older than deletion interval
= Default interval is 30 days
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How DAOS Works

* Quotas and sizing

= Logical size = NSF size + size of all attachments in DAOS

= Physical size = NSF size

= Quota enforcement based on logical size

= DB properties box displays logical size

= Domino Administrator files view shows sizes

= User/script/API view of DB size shows no indication of DAOS




How DAOS Works

e daoscat.nsf

= Index of NLO files and reference counts
= Index of NSF files using DAOS

= No views

= Rebuilt from scratch by resync

= Do NOT back up or restore
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How DAOS Works

* daos.cfg

= Contains counts of files in each subdir of DAOS repository
= Created from scratch on startup if missing
= Do NOT back up or restore
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How DAOS Works

* Replication with non-DAQOS copy

= Notes client, pre-8.5 server, non-DAOS 8.5x server replica
=  Attachment data sent with document contents
= Client sees no difference
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How DAOS Works

* Synchronization

» daoscat.nsf maintains master counts
= Each NSF header contains count and timestamp

= 'Needs Resync' if any discrepancy is detected
* NSF deleted
» Reference to NLO with 0 refcount
» Reference by NSF not listed in daoscat.nsf
 Difference in daoscat.nsf info and NSF header info
= NR only affects prune operations

= Run resync to get back to 'Synchronized' state

g
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How DAOS Works

* New 8.51 Features

= Smart Replication

* If destination server already has NLO, reference sent instead
= Smart Reply

* Reply With Attachments — won't re-send attachment content
= Smart features work for ANY source (including non-DAQOS)

» Destination must be 8.51 DAQOS enabled
e Source must be 8.51 (client or server) w/ODS 51




DAQOS Deployment

* Roll out 8.5 server

= Upgrade to 8.5 Administrator Client

= Upgrade Domino Directory design to 8.5 — hub first
= Convert to ODS 51 CREATE R85 DATABASES=1

= Enable data + design compression

= Enable LZ1 attachment compression

= Enable transaction logging

= Establish stable environment
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DAQOS Deployment

Location for DAOS directory

Logical Volume suggested to allow for expansion
Less I/0 intensive than data directory
=  Opportunity for cheaper storage solution
* Minimum participation size
DAQOS Estimator can help with overall & minimum participation size
- 8.50 Default value too small, suggest 64000 instead (8.51 default)

Deferred Deletion Interval

= Coordinate with backup interval

Encryption of NLO files — in addition to normal encryption

DAOS encryption on by default, disable with-DAOS ENCRYPTION=0

S = S ——
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DAQOS Deployment

Update backup/restore procedures
Disable A/V Scans for NLO files
Enable mail.box for DAOS

Enable mailfiles for DAOS

= compact -c¢ —-daos ON somefile.nsf

* Verify operation in Domino Administrator

= Files view
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DAQOS Deployment

e Some Actual

Results — YOURS WILL VARY

System MNSF size [NSF size |NLO size (Total size [NSF size |Total size }Average CPU usage‘F{elalive
before after after after reduction [reduction (/O volume 1fO rate

Mail server, [65.9 Gb 23.9 Gb 253 Gb 49.2 Gb B3% [25%% 6% reduction|Mo change |[DAOS

AL -5377 directory

B4-bit, 112 disk has

mail files 1.3% ofthe
busy rate of
the data
directory
disk

Application {173 Gb 5.8 Gb 5.3 Gb 15.1 Gb 43% 12% A MA A

Server,

Windows

Server 2003

32-bit

Mail server, |[70.9 Gb 40.3 Gb 154 Gb R5.7 Gb 43% 21.5% 12.9% 10.5% MNJA

AL -5377 reduction reduction in

B4-bit, 369 average

mail files CPU busy

Mail archive |37.3 Gb 16.9 Gb 346 Gb R1.5Gb B0% 41% A MJA M A

Server,

0S400 -

WVBR4MO, 59

mail files
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DAQOS Deployment

 Best DAOS Candidates:

= Lots of Attachments

= Lots of Duplication

= Located on same server
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DAQS Backup

* 8.5x contains no changes to B/R API

= Existing utilities will work

= Only procedural changes need to be made

* Back up NSF files first
* Back up NLO files second
Do NOT back up daoscat.nsf, daos.cfg

= NLO files treated as flat files
= Interval should be less than Deferred Deletion Interval
= Encrypted NLO files can NOT be restored to other servers




DAQS Backup

* NLO files can be backed up incrementally

= Not modified after initial creation
= Significant savings in backup processing
= Backup volume savings tracks closely to NSF footprint

* NSF files are smaller
= Less NSF data to back up
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DAQOS Restore

 Restore NSF file

* Check for missing NLO files as needed

= Console: “tell daosmgr listnlo missing somefile.nsf"”
- Only needed if restore is outside Deferred Delete Interval

* Resync DAQOS catalog
= Required on any restore operation
* NLO files are encrypted with server key by default

= Encrypted NLO files not portable between servers




Q&A

e Additional resources
- DAOS Wiki

e http://www-10.lotus.com/ldd/dominowiki.nsf/archive?
openview&title=DAOS&type=cat&cat=null&tag=DAOS

= DAOS Backup and Restore

* http://www-10.lotus.com/ldd/dominowiki.nsf/dx/daos-
backup-and-restore

= DAOS Estimator

e http://www.ibm.com/support/docview.wss?
rs=463&uid=swg24021920
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