20—
-
= I
L
L

|

Lotus Domino Performance Tuning

Vladislav Tatarincev
Owner of CYONE
VlIaad[a-t]lcyone.eu
Blog: www.vlaad.lv
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e What does impact a Domino performance?

v

e Tools to identify problems

e OS tuning, services

e Domino database tuning

e @Time functions

e Agents, subforms, Tables, icons,

e Domino 6.x, 7., 8.x, 8.5.x improvements




e

v

What impacts Domino performance
e Hardware
— CPU (Agents, Indexes, LotusScript)

— HDD (RAID) Data read/write
— RAM (Virtual Memory)

e OS
e Domino configuration

e Database
— Design
— Full-Text Index
— View
e Private
e Public
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Tools to identify problems
User complains
OS/Domino statistics
Lotus Domino Domain monitoring

Log files/debug parameters
Agent Profiler (Domino 7.x)

3rd party tools (Profilers)




Domino server tuning guide
e 1. RAID tuning
e 2. Hardware tuning
e 3.0S tuning
e 4. Domino server configuration tuning
e 5. Enable Transactional Logging
e 6. Database tuning
e 7/.View tuning
e 8. Column, agent, script tuning
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e 6 disks
— 1. OSRAID 1, 18GB,
— 2. DATA RAID 1, RAID 1E, 72GB-240GB Stripe size 16KB
— 3. Transactional Logging,
e Circular uses max 4GB, 18GB
e Archive uses the whole disk, 36GB-72

e Transactional Logging should be pointed to a separated disk
e TL significantly reduces restart time after fault
e Works together with View Logged views (SUsers, others)
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RAID (cont.)
e Stripe size should be 16K

Data to store REAID level Size opeed
o35 RAID 1 18G6 15K
DATA BEAID 1. 510

Transactional Logging [RAID 1 1806 18K

Basicsl Securilyl F'l:urts...l Server Tasks... | Internet Protocols.. | PATAE... I Mizcellaneous | Transactional Logaing | Shared Mail I DBZ | Lotus Traveler | Administration

Tranzactional logaging: Enabled
Log path: EALOGDIRY
Logaing style: Circular
Use all available space on ¢~ Ya: & Mo
log device:
haximum log space: 4086 MB
Automatmflxup of corrupt Enablad
databazes:
RuntimeiRestart .

) Favor runtime
peraormance:
Quota enfarcement: Check file zize when extending the file
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Transactional Loggilng :

e TL-Improves performance

e TL - Reduces server restart time
e -Separate disk is necessary

e TL Best Practice
http://www-1.ibm.com/support/docview.wss?uid=swg27009309

e TLshould be disabled on Clubusy.nsf, log.nsf, mail.box, check notes.ini
http://www-1.ibm.com/support/docview.wss?uid=swg27009309#IN1%20file

e TLon SAN http://www-1.ibm.com/support/docview.wss?uid=swg27009309#SAN

Fecavery Time Responce Time CPU load
DISABLED 01:40:40 (100%0) 233ms (100%0) 48.9%0 (100%0)
Standars 00:17:43 (17%) 216ms (93%) 46.3 (95%)
Favor Runtime 00:33:24 (33%0) 172ms (74%) 41.0% (84%0)
Favor Recovery 00:12:35 (12%0) 223ms (96%o) 46.7%o (96%0)
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Server t'ype

e Mail — needs more memory (to convert emails)

e Apps— needs more CPU (LotusScripts, indexes require CPU
resources)

e CLUSTER — need more MEMORY and CPU ©

e Use IBM calculators, as well you can use similar environments
that runs well

T e o S = e et L e e e e
|'_'I feclslon II-F_-I gwered Inhova “ an




(L, = o s i Ao =
| g/ g — . ol | v b 11 1 | gj-‘--
! - . / 9 g e TR
ﬁ ] \_,/f - 0'_| ; ] . i . o \_ "]L
.Jlﬁ ‘\. /:-{ L3 e ¥ I . . 3 . f -.\L _‘i.‘_,..- i
1= - - il | !& :
L2V i E g AT ST s i e e

Basic OS tuning (Windows)
e Disable “File and Printer Sharing”

e Disable unused server services
(Print Spooler)

e Disable Disk Indexing
- 2 x B Free space: E78 E00 F04 bytes E47 MEB

General l

. Capacity: 19338113 024 bytes 18.0 GE
Connect using:

i B2 IntellF] PROA00YE Metwaork Connection

Components checked are used by thiz connection:
VI TE ot o Moot M obnorls
= .:1. File and Printer Sharing for Microzoft Networks

WG WEA Secunty Frotocal [[EEE ol Tx] w2 20U
BN
W Intemnet Pratocal (TEP/IP) [T Allow Indexing Service to index this disk For fast file searching

Irnztall... i Uninstall Properties 0K I Cancel Apply

B Dezcrnption

Drive D Disk Cleanup. .. |

[ Compress diive to save disk space
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Windows Performance tools
e Start with Performance Monitor to identify a bottle neck
e Same tools are available on other OSes

[ Performance =101
J@ Console  wWindow  Help |J D = H | |;|i|5||

|J Arction  Miew  Favorites |J s o= | | | E% |

Tree | Favorttes | ol QIfr ol EalEl +xls sels o= 2|
(1 Consals Root 100
gﬁ System Monitor
& Performance Logs and &le a0
80
70
&0
s0
40
30
20
10
0
Last 0,000 Average | 12,558 Minirnum | 0,000
Masirnurm | 100,000 Duration | 1:40
J ¢l 1,000 % Disk Write ... _Total - Phiysi.., SWTPWT
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People & Gru:uups] Files ] Server...] Mes&aging...] Heplication] Eonfiguratiun] ULogout  [JEreferences
Statusz ] Analy&is] Statistics]
Server St i £ Taok
Releaze B.5.BFP3 on Windows 2003 Server Fiafrash o ook
i Al Server Tasks Last et 110928 e interval i 1 minut Last updat
B Motes Users azt zampled: 11:09:28, zample interval iz every 1 minute(z) azt update
B2 Database Users CPL Statistics Mernony Statistics
ﬁ Internet Users Current utiization: 20% Total Min. Peak Avg,
[uick Console Average utilization: 34% Installed: 4096 ME
Live Caonzale Damina utiization: 247 % Available: [7 %) 254 MB 40 B IME 591 MB
IS8 HTTP Statistics ,
ED Fagefile
L Schedules uhiization: 157 % 234% 863
il Operating Spstem
L0 [ Platfarm Statistics Metwork Adapter Statistics Dizk Statistics
i;“":? e Intel[R] PRO_1000 EB Metwark Cannection with |_0 Acceleration; , Utilization:
1 Processes [Diive name; Current; Peak. Ava.
Bandwith utilization: MIC Speed: [ KFRap+4 100 % 195 %
Total/zec: Received/sec: Sent/sec: F 0.47% B7 % 0.3%
0 bytes 0 buytes 0 bytes
B andwith utilization: MIC Speed:
02z 100 MBit/zec
Total/zec: Received/sec: Sent/sec:
23,320.6 bytes B,138.7 bytes 17.189.9 bytes
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---- Remote D%nggemgw B not be used

on production server)
--- Server port encryption

+++ Trafic Compression (Lotus Domino,
Lotus Notes)

- Debug parameters (only if adviced by
support)

- INDEXer (Full text indexer)
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« Should be enaZIeXi;n 8@%mt,8n5a Xe)ver

* Only if both sides support compression, it works

* Processor resources are cheaper than network Iease
costs el |

Wi 26 5-7 20 -smp #1 SMP Th Enchtetay bk A B - To0ls
34 | Tasks ~ Comemmursc stion posts fization » £ Task
47 Por TCAIP -
&) Databaze Server S ensl L Hew. | » d User
& Dstabase Server Saial? R
CPU Utilization 4 Database Server L_Renama.._| - O5 Ports
& Dotabase Server I UGHF___J Stop... C
100.00 & Database Server
Flecedes
90.00 & Dastabase Server sordes | 41 |1 I
80.00 % Datsbase Server Sefup...
Selocted
70.00 1 % Daiabare Server e r
E 6000 &5 Admin Process Dsiver. TCP b
£ 5000 % Admin Process F Port ensbled
ES ;ﬂgg & SMTP Server [ Erncippt nebwork diska
S & SMTP Server F | Comprects rstwork. dsta
11].1]1] AL SRATE Qannar |\3
0.00 n o i
Average CPU . -
Database Size before network |Size after network |Percent
= | compression {(MB) compression (MB) |reduction
thout compression
B With compression dbil.nsf {no compression) 106 51 2%
dbz.nsf (R&/Huffrman g1 5 3%
COMpression)
db3.nsf (Motes/Domino 79 52 35%:
6/LZ1 compression)
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ODS On DISk Structure

ODS 17 Domino 3.x
ODS 20 Lotus Domino 4
ODS 41 Lotus Domino 5 (soft deletions)

ODS 43 Lotus Domino 6x, 7.x (LZ 1 attachment compression,
Cluster unread marks)

ODS 48 Lotus Domino 8.x (Create_ R8 Databases=1,
design compression, data compression, don’t allow simple search)
ODS 51 Lotus Domino 8.5.1 (Create_ R85 Dataabases=1)

compact, after every migration all databases should be upgraded to
new ODS, to take benefit from new release features.

If necessary, you can downgrade ODS to the previous version using
compact —r (-r=revert)

LZ1 attachment compression
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o Use DDM, Luke!

DDM | Cpen Events [ Recent Events I All Evenits ]
All open eventz, zorted by zeverity
& My Events
|@Hefresh | ‘Pj Azzign... | r&b] Change Btate"l | # Add Comments... |
M- By Severity .
@ # | [ate Server |Dpen Ewventz By Severity
B Date =
N B A - Fatal
b By Tvpe 1 Database
0 Byserer 1 Database: Compact
%2 By Assignment 93 @ = Failure
@ Open Configuration x 3 Application Code
* 1 + Database T - ;
a9 M - R Monltorlng Conflguratlon .Naw DD Probe Ed\tDDcument @Delete Document @Emable Frobes ®Disab|e Frobes
* egsaging: Ho -
. 9 g \J\ Search in Yiew ‘DDM Probes\All By Type®
* 2 Operating Syste = 3 0OM Configuration ‘
s S| DDM Probes e i E
* |2 Replication i —— =
o Total |Enab\ed |Type |’\| | Probe Description Last hodified By © Last Modified Date/T
x 1 Server - [ ByPrabe Server
--- B o 7 1] E Application Code
* |1 Server. Adminig T DDMLI:;"; 4 0 E Database
- - i
197 @ = wa"“ng [ngh] [18 Server Collection Hierarchy 12 E :)"lreclur?
I essaging
+* 3 Datahase @ Open hManitaring... = -
N f Setup Wizards j E 0pelatE||anpiyslem
* 134 Security: ACCeH o ranHonder @ Default Operating SysterniCPU Frab Lotus Motes Templat 21.07.2005 18:02:31
- efau perating System robe otus Motes Template A7, :
50 ® = Warning [Low] - [ By Server Development
- By Type :
* |4 Databaze o L o ElDisk
 Severity @  Default Operating SystemiDisk Probe Lotus Motes Template  21.07.2005 18:02:31
* 4 Databasze: Com By Action Dievelopment
i .. =
4+ | SECullt_',l . A By huthor 1 1] hernon
= ) Event Generators @  Default Operating SystemfMemory Probe Lotus Motes Template 21.07.2005 120231
* 21 Secu"t.'r': Acces Console Attributes Developrment
T 2 5 Filters 1 0  Netwark
H v Log Filters @  Default Operating SystemMNetwork Probe IEJDtuslNutes 'tfemplate 21.07.2005 120231
T DDM Filters s . i e
Eb Statistic Collection -
= Advanced s v E Security
5 Names & Messages (Advancad) L 0 Ssniey
2 ] Hweb
47 i
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« Database H&@We\(@ﬁ@rﬁ @L%pression

« On-demand collations

» Prevent Simple Search (for database
which has no Full Text Index)
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. New ODsIMprovements

* DAQOS (reduce DB size 50-70%) thus
reducing db read time, disk overall load

Use DAOS estimator

« GZIP compression 8.5.1
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Separate ANTI SPAI\/I

« Implement “Verify Local Recipient exists in Domino
Directory”

« Implement BlackLists (if there is no Anti-SPAM)
* 90% of all emails — SPAM ==
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Mail Routing tuning
« Server should have at least 3 mailboxes

 Router when delivers mail, locks a mail.box, thus

implementing 3 mailboxes improves malil
delivery.

* |If one mailbox is corrupted, mail flows thought
other mailboxes

Configuration Settings : *

Basics | Smart Upgrade | LDAP | RoutetSMTP ||MIME | NOTES NI Setings
Bazics I Restrictionz and Controls... l hezzage Dizclaimers l heszzage Tracking
’ Mumber of mailboxes: 3 ]

ShATF uzed when zending Enabled
rmeszages outzide of the local
internet domain:
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Single C_c;py_ll_'erﬁpla{_e_ (6.X, 7.X, 8.X)

« Improves read performance for mail servers

« saves ~10MB of space per user,
10 users-100MB, 100user-1GB, 1000-10GB.

« When user count is more than 500, you may create
various STC, in case if STC template is corrupted, only
part of users is not working

. Aff[er upgrade, you should re-enable STC in a Template

Comparison chart for % DISK TIME

100 " <
B
Rierence |

so HHH i -

ok e {:_ ____-.'
. - a“‘*#w"---.___\ T
Daase . i
- ,.---""’ Design
™ Hements
L L -
Diataha s tampiene

40 | —_—

% Disk time

20 { H

0
B ¢, Disk time with no SCT M % Disk time with SCT enabled
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 Domino 8.5/8 is 50%-75% faster than Domino 7.x

« Domino 7.x 50% faster than Domino 6.x

« Domino 8.5,8,7.x uses CPU more effectively

« Less disk usage (caching)

« (Can serve more users than Domino 6, and Domino 5
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Things to get home

1. Configure separate disk, configure Transactional Logging,
RAID 1

2. Transactional Logging - Favour RunTime

3. RAID 1, RAID 10

4, Disks 10K rpm->15K rpm

5. Enable traffic compression (traffic)

6. On email servers, enable SCT (single Copy Template)

7. Archive databases (split database into two big&slow, and small&fast)

8. Perform OS tuning (Sharing, Spooler, ...)

9. OS monitoring

10. DEBUG_CAPTURE_TIMEOUT, DEBUG_SHOW_TIMEOUT,

DEBUG_THREADID (should consult someone)
11. Don’t run Oracle or other software on same box with Domino
12. Implement VIEW_REBUILD DIR (for index rebuilding, else DATA disk will be used)
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Database size depends on the size of
e Database design

e Documents
— Document data
— Attachment
— Agent Log (!!!!)
— Unread Marks

e View Indexes

e View indexes may occupy 60-80% of database size.
e View could should not exceed 50 views per database,
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View icons -> iImpacts view index
 @IF(Status="Status_17;1;
@IF(Status="Status_2";90;
@IF(Status="Status_3;55))

« This function is calculated EVERY time, when user opens a
View, this function is applied to EVERY SINGLE document.
Imagine a database with 40’000 documents, x3 nested @IF

e Solution, calculate function in a document, and store result in
this field will store icon number, 1, 90, or 55.

« Tremendously decreases size of View INDEX

=

|

=

| ]

|
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Database View count < 50 views, View Index size

i@@@@@@@@@@@@@@@@6@@@@@@@@;

s - -~
Manage the views of this database HEB
UIse this tool to manage the views of this Done
dalabasze.
R Selected: [J\requests.nsf, 1.9 GE bytes
! The view indexes of this database consumdg 334 MB of disk space, which is 17% of the entire
wrni - Mew space used by this database.
i syst poate - - :
" elets Folder. . View name ¥ Size ¥ | Dwner & Refresh & Discard & N
teik.  Manage Directory ACL... [C] ProblEmas 102732200 | Template Devele Automatic If inactive for 45 dE'iI
Access Control [E] PEc projekta, klienta\stay 62 556 008 Template Develc Automatic On Server After 5
eteik Compact... [O] PEc projekta, klienta'\stsy 52 859 664 Template Devele Automatic On Server After 51
IP pi Full Texk Indax... [C] P&c projekta, klienta\stad 52 210 296 Template Devele Automatic On Server After 51
J "?F Mulki-Database Index,.. 5] Pa projektiem, statusiem | 22 077 280 Template Develc Automatic On Server After 5 [
r':"gl: Advanced Properties. .. [Z] Pa projektiem, prioitatem{ 19 683 840 Template Devele Automatic On Server After 5[
22 Cuokas. ., [Z] P&c projektatstatuza 18523720 Template Devele Autoratic On Server After 5[
Maove, .. D [PEc metelkuma koda - 9557 688 Template Develc Automatic If mactve for 45 d:
okur Sign... =1 (Piataie s badil £ 6122972 Tarmelata MNawale Anbarmatie I imncsbivim, fioe A ol 20
fond Rgpicatmn... Purge =
it Fixup...
figur. B 43:0) 41
u se E::;"erl'j';ma b (43:0) 19
Jokur - 2 ZE b (43:0) 39
ikurr  Analyze... b (43:0) 24
raTT P NotE (e 25
kas Create Event... B (43:0) 25
B (43:0) 23
Bt 6 (43:0) 23
pvurn| | EOIC D2 Login I orieton B (43:0) 22
laike B (43:0) 18
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2 Show database <path\database fileName.nsf>

show database XYZ\requests.nsf
Remote console command issued by Vladislavs Tatarincev/OrgX: show database XYZ\requests.nsf
show database XYZ\requests.nsf
DB Requests
Document Type Live Deleted
Documents 30 634 7
Info 1 0
Form 33 0
View 61 0
Icon 1 0
Design 1 0
ACL 1 0
Help Index 0 0
Help 1 0
Macro 80 0
Shared Field 1 0
Repl. Formula 2 0
Private Design 0 0
Unknown 71 0
View sizes Bytes
Péc projekta\klienta problému kodi 0
Péc projekta\prioritates - ar dienam 185 080
Péc projekta\statusa, risinasanas ilguma 185 256
Péc projekta, klienta\stavok|a, atbildiga 52 210 296
(Pieteikumu kodi) 6 513 232
Problémas 102 738 200
(Péc pieteikuma koda - uniq) 9 557 688

==
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UNREAD MARKS

Unread Marks — enabled by Default

= D0 b —
0
o
Lyl
=
=
Ly
=
=
(1 e D3 RO —

Each user has his own set
10 users-10 sets, 1000-1000sets

Before the 6! version, unread marks oo
where stored in Workspace file,

starting from 6.x in database

70% applications don’t use UM,

but by default they are calculated
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VIEW Sorting

« Two-way sorting for columns

Creates a 2”n tables, where n is sortable
column count, and only one subset will be
displayed to a user

Alias = Last Modified = Last Modified By =
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Categorization
* Don’t use more than 3 categorized

columns in a view. Categorized columns
are performance Killers.

|MONTH DAy |TIME

Documents: 30000 Compact

Activity o o
Modified: 09.10.2004 27:45:19

ReplicalD:  C2256F28:0060604C
0DS wersion: 43
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e =
F i 5 "
o @T. f- t. | - -
l_ﬁ ‘wielcome I@kaspace }(1(!?_5} Performancedema - main )(: [ﬁ Welcome I@WDIkSDaCB }(]'ﬁi Performance demo? - main 3|
Performance,_demo |YEAR [MoNTH :DAY :TIME ) | Performance demo? |YEAR MONTH :DAY :TIME
H main i -v 1999 - ) u mair f -v 2001 - i
11 !
_ k320 b1
S — Database - mm 7 X = 7
- = | . — ﬂ
vorp, 12 i & TET 2T TE ] S lilalel 21 |
. Disk space: 43 MB ggax [T o Dizk zpace: 27 MB 98.8% % uzed
*® Dacuments 10000 Toias Documents: 10 000 Compact
Created: 09.10.2004 20:32:42 User Detail... .. Created: 03.10.2004 21:50:10 User Detail..
Activity - Activity -
tadified: 13.10.2004 21:18:08 Modified: 13.10.2004 21.22.48
Replica ID:  C2256F28: 00606040 Replica ID:  C225EF28:0067 786D
0ODS wersion: 43 ODS verzion: 43
YEAR {Column) : Column Value YEAR (Column) : Column Yalue
. . . . | {5 | (" Fi oy bl
Display © Simple Function © Field & Faormula Display Simple Functian Field Formula [¥
|@vear(DATE) |h'Ear
Calculate @Time functions in a form, and in the view just display results
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N !‘ip of the Year!

e |nstead of using @Today, create an agent that
stamps today’s date to a field fld_Today, then use
this field instead of @Today

e Benefit from this:
Calculate once per night, use it all the day long
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Full- Text mdeX'

e By default index trigger is IMMEDIATE
e |ndex can occupy space that is close to db size
e Better use Daily trigger
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notes. | N | Last index time: 30102003 17:44:15  Size: 101 MB
Update Index Create |ndes... Delete |ndes...

U P DAT E_N O_F U L LT EXT= 1 Update frequency [serverz anly] | Da Iy -
Count unindexed documen bz "

TN #1092096 T
Index breaks: WWords Only

[ ) VI EW REBU I LD DI R notes.ini | Index Attachments: Ot [Mot Filkered)

|ndex Encropted Fields: O

Use LotusScript Agent to cycle throught NotesDb directory,
and change trigger (on mail servers)
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Attachment compression
e |71 should be enabled only when clients are 6.x, or 7.x, don’t try this in a
mixed environment (5.x)

e Better enable this when all clients are at least 6.5.5 or 6.5.6 (previous
versions have some bugs)

e You can convert existing attachments

Load compact -ZU mail\filename.nsf

Don’t run this command during office hours... ©

Upgrading existing attachments from Huffman to LZ1 compression
http://www-1.ibm.com/support/docview.wss?uid=swg21256241
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e DB Advanced settings impact performance

Databaze

e User Activity Logging

Inread kark Options
Dan't maintain unread marks

Replicate unread mark.s:

s Mever - Husteredsevers onb
DiatedTime Feads & | Wiites & | User & Total  Uses Reads ‘iites '&'dvanf:efd S
Last Day . . . Optimize document table map
Last Wesk Dran't ovenanite free space
Last tanth aintain Lazthcoeszed property
Dizable tranzaction lagaing
Dion't zupport specialized rezponze hierarchy
[ Uze L=1 compression for attachments
[L Dran't allow headline monitaring |
[~ Becord activity [~ Activity is confidential Copy ta clipboard ’T‘ Cancel | Allaw more figlds in database
Support Rezponze Thread Hiztory

Cion't allow zsimple search

[ Allovw comprezsion of databasze design ]

Allovw soft deletions

All zervers

Lirnit entries in $UpdatedBy fields 0
0

Limit entries in R evizsions figlds
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@ “erformance Nightmare
stories
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Performance Worst Practlce

e A developer created a column to depict a document
Ssize in megabytes.

e To be sure how many bytes in one megabyte he
multiplied (1024*1024)

() Mu|t|p||cat|0n tOOk place (@attachmentLengths/fl 024%1024)

for 32’000 documents, for
EACH !l document

Article ID {Column) : Column ¥alue
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Performance worst prac’tiée_ _('c"ib"ht)

e CPU spikes on mail server every 5 minutes (3000 users)

e Every Spike is about 2 minutes when CPU utilized for
100%

e A cause of the problem:

One mail files, of a department manager, db.size=1GB,
with ....

Full-text index IMMEDIATE
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Things to get home
Disable Unread Marks (if possible)
All calculations perform in a form, not in a view
Disable two-way sorting
Minimize a category/view/column count
DB.Views.Count should be less than 50
Full-TEXT index trigger= Hourly/Daily, not Immediate (default)
Advanced Database settings
Action buttons should call agents or functions from ScriptLibraries

Working with a Collection don’t use GetNthDocument, use
getNextDocument(doc) instead

Use AgentProfiling
Don’t write comments in columns, don’t use “REM”.




Internet resources

http://www.redbooks.ibm.com/redpapers/pdfs/redp4182.pdf
e  http://www.ibm.com/developerworks/lotus/library/domino7-enterprise-performance/

e RedPaper — Lotus Domino Domain Monitoring
http://www.redbooks.ibm.com/redpapers/pdfs/redp4089.pdf
Domino Tuning Parameters in notes.ini

http://www.redbooks.ibm.com/abstracts/tips0421.htm|?Open
NameLookup performance fixes that address unnecessary updates

http://www-1.ibm.com/support/docview.wss?uid=swg21254752

Notes/Domino Best Practices: Performance (very good)
http://Www—l.ibm.com/support/docview.wss?uid:swg27008849

Domino 7 Performance Tuning

Lotus Domino Domam Best Pra fces to Get the Most Out of Your
Monitoring Domrno astructure

U;derstanding the approach to
performance tuning

Analyzing Domino 7 performance
and related factors

Determining what to tune
and why
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Vladlslav Tatarmcev

e E-mail: vlaad@vlaad.lv

vlaad@cyone.eu

DUAL Principal Certified Lotus Professional 5.x, 6.x, 7.x

IBM Certified Instructor Lotus Domino 6.x, 7.X, 8.x, 8.5.x

IBM Lotus Certified Security Professional
My blog: http://www.vlaad.lv/

Company: www.cyone.eu

Lotus Consulting

e Migrations

e Administration

e Server consolidation

e Audits (security)

A x
\ k 2 WAl
s i N \ -
g \\, =
o 3 gt — = % e
- B f 3 \ | 0






