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Proton Antiproton collision leading to discovery of W and Z particles. 1984 Nobel Prize: Carlo Rubbia & Simon van der Meer.
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CERN

European Organization for Nuclear Research founded in 1954
Membership: 21 Member States + 7 Observers
60 Non-member States collaborate with CERN

2400 staff members work at CERN as personnel + 10000
researchers from institutes world-wide
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:S/ANS CERN

Distribution of All CERN Users by Nation of Institute on 27 October 2009




LHC, Experiments

Large Hadron Collider (LHC)
World'’s largest and most powerful
particle accelerator
27km ring of superconducting
magnets
Currently undergoing upgrades,
restart in 2015

The products of particle collisions are

captured by complex detectors and

analyzed by software in the
experiments dedicated to LHC

Higgs boson discovered!

The Nobel Prize in Physics 2013 was awarded jointly to Francois Englert and Peter W. Higgs
"“for the theoretical discovery of a mechanism that contributes to our understanding of the
origin of mass of subatomic particles, and which recently was confirmed through the discovery
of the predicted fundamental particle, by the ATLAS and CMS experiments at CERN's Large
Hadron Collider"




WLCG

The world’s largest scientific computing grid

More than 100 Petabytes
e oy of data stored and analysed.

(>100)

e Increasing: 20+ Petabytes/year

‘g € CPU: over 250K cores
_ fé Jobs: 2M per day
:

ll? S
& @ < . 160 computer centres in 35
p

o & countries

More than 8000 physicists with
real-time access to LHC data
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CERN'’s Databases

~100 Oracle databases, most of them RAC
Mostly NAS storage plus some SAN with ASM
~500 TB of data files for production DBs in total

Examples of critical production DBs:
LHC logging database ~170 TB, expected growth up to ~70 TB /

year

13 production experiments’ databases ~10-20 TB in each
Read-only copies (Active Data Guard)
PostgreSQL

W

MySoL

But also as DBaasS, as single instances
120 MySQL Open community databases (migrating to 5.6)
11 Postgresql databases (version 9.2, since September 2013)
10 Oracle11g — migrating towards Oracle12c multi-tenancy




Use case: Quench Protection System

Critical system for LHC operation
Major upgrade for LHC Run 2 (2015-2018)

High throughput for data storage requirement
Constant load of 150k changes/s from 100k signals

Whole data set is transfered to long-term storage DB
Query + Filter + Insertion

Analysis performed on both DBs

ORACLE ORACLE
RDB Archive LHC Logg|ng
(long-term

storage)

Backup




Quench Protection system: tests

Nominal conditions

Average Active Sessions (:J Fareground Only U Foreground + Background

€0

Stable constant load of 150k changes/s

. . B Oth
After two hours buffering 100 MB/s of I/O operations gtrer.
» 500 GB of data stored each day ¥ Queueing
B Network
0 B Administrative
B Configuration
0 B Commit
B Application
= B Concurrency
B sSystemI/O
1 B User1/O
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Exceeded 1 million value changes per second
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@Database At the heart of CERN, LHC and Experiment Operations AL

B

SERVICES

hitp:/lcern.ch/it-dep/db/

Expoﬂmont Offline Databases

9 Production DBs, 7 Integration DBs
5 Tests DBs, 8 (Active) Data Guards

§ mu
Experiment Online Databases
4 Producbon DBs, 8 (Active) Data Guards
& CASTOR é

21 Production DBs

4 Development DBs
1 Data Guard
— >
Middleware
73 Application

Administrative/IT/ Servers
Engineering Databases

17 Production DBs
11 Development DBs

4 Ref/Test DBs -

IT [)B
GROUP

PARTNERS:

Accelerators
ACC

12 Production DBs



Oracle and NetApp at CERN

1982: Oracle at CERN, PDP-11, mainframe,
VAX VMS, Solaris SPARC 32 and 64 bits

1996: Solaris SPARC with OPS

2000: Linux x86, local storage

2005: Linux x86_64 / RAC / EMC and ASM
>=2006: Linux x86_64 / RAC / NFS / NetApp
(96 databases)

2011-2012: migration of all (*) databases to
Oracle on NetApp
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\
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Oracle basic setup

Private network gpn Mtu=1500 Oracle RAC

aen (Mtu=9000) database at least
10GbE 12gbps

10GbE |1 omeen 10 file systems
,| Prirmary Switch lr /ﬂ dbnasB ] l.E.

L/ / / Disk Elmall 2

Disk Shell 3

|
lOGbE \ ﬂ'\:”rll:r / Disk Shelf 4

Mount Options for Oracle files when used with NFS on NAS devices (Doc ID 359515.1)

Searver

1 --CR3 volumes

?  donagr0009-priv:/CRS/dhs03/ ITCORE on /CRS/dha03/ ITCORE type nfs (rw, b, hard,nointr, tep, vers=3,actimec=0, timeo=600,raize=32768, v3ize=12768, addr=10,30.48., 124)
i dbnasc0007-priv:/CR3/dha02/ ITCORE on /CR3/dhs02/ ITCORE type nfs (rw,ho, hard, nointe, tep,vers=3,actinec=0, timeo=600,r31ze=32"768, vaize=32768, addr=10,30.8. 122)
! <ﬁEﬁ§§£§§§§-priV:/CRS/dbsD@ZIEE@EE:ED {CR3/dhs00/ ITCORE type nfs (rw,bog,hard,nointr,tep, vers=3,actimec=0, timeo=600,rsize=32768, va1ze=32768, addr=10,30.8.118)
g

b

i

--databage volues == global namespace
dbnasr0002-priv:/ORA/dbala/ ITCORE on /ORA/chala/ITCORE RACSD type nfs (rw,bg,hard,nointr,tep,vera=3, tiveo=600,raize=32768, vaize=32768, addr=10.30.8.117)

dbnasr0003-priv:/ORA/dbs03/ ITCORE on /ORA/dha03/ITCORE RACSO type nfs (rw,by,hard,nointy,tep,vers=3,actineo=0, tineo=600,raize=32768, vaize=32766, addr=10.30.8.118)
RMdbsD'UITCORE oL fORMdbsD‘IHITCORE_RACSD type nfs (rw, by, bard, nointe, tep, vers=1, actineo=0, tineo=000,r51ze=32768, waize=32768, addr=10, 30,8, 130
9 dbnasr0002-priv:/ORA/dbs00/ ITCORE on /ORA/dbs00/ITCORE RACSO type nfs (rw,hg,hard, nointr,tep,vers=3,actinec=0, tineo=600, rsize=32768, vsize=32768, addr=10.30.8.117)
10 dbnasr0006-priv:/ORA/dhe02/ ITCORE on /ORA/cha02/ ITCORE RACSD type nfz (rvw,bg,hard, nointr,tep,vers=3,actimeo=0, timeo=600,raize=32765, vaize=32768, addr=10.30.8.121
11 --hackup to disk
7 db-dbnazhd0l: /backup/dos0l/ ITCORE on /backup/dba0l/ ITCORE type nfs (rw,bg,hard, nointr, tep, nfavers=3, actineo=0, tinec=a00,raize=32768, vaize=32768, addr=10.16,128.136
i dh-dbnash402: /backup/dhs02/ ITCORE on /backup/dbs02/ ITCORE type nfs (rw, b, hard, nointr, tep, nfavers=3, actimeo=0, tineo=600,raize=32768, wsize=32768, addr=10, 16, 128, 138)

—_ =

&)

N/




Oracle file systems

/ORA/dbs0a/${DB_UNIQUE_NAME} ADR (including listener) /adump log files
/ORA/dbs00/${DB_UNIQUE_NAME} Control File + copy of online redo logs
/ORA/dbs02/${DB_UNIQUE_NAME} Control File + archive logs (FRA)
/ORA/dbs03/${DB_UNIQUE_NAME}* Datafiles

/ORA/dbs04/${DB_UNIQUE_NAME} Control File + copy of online redo logs + block
change tracking file + spfile

/ORA/dbsOX/${DB_UNIQUE_NAME}* More datafiles volumes if needed
/CRS/dbs00/${DB_UNIQUE_NAME} Voting disk
/ICRS/dbs02/${DB_UNIQUE_NAME} Voting disk + OCR
/CRS/dbs00/${DB_UNIQUE_NAME} Voting disk + OCR

* They are mounted using their own lif to ease volume movements within the cluster

9)

N/



MySQL/PostgreSQL

Just two file systems on both cases:

data

binlogs (MySQL) or WALSs (PostgreSQL)
For instances running on an Oracle cluster ware,
care must be taken in case of server crash for
MySQL instances.

"InnoDB: Unable to lock ./ibdatal, error: 11" Error
Sometimes Seen With MySQL on NFS (Doc ID 1522745.1)

sub BreakLocksNfavd ()

—-—C-mode

my Somd="get -privilege diag -confirmations off; wvserver locks break -volume $volname -vserver $vserver -path *7;
—=7-mode

my fcmd="lock break -h $host -p nlm™;

00 -1 on A e Ld 3 e

}

&)

N/
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Netapp evolution at CERN (last 8 years)

FAS6200 & FAS8000

FAS3000 scaling up
AN
/\ .
100% EC disks A Flash pool/cache = 100% SATA disk + SSD
DS14 mk4 FC A DS4246
scaling out

Data ONTAP® i> Data ONTAP®
/-mode Cluster-Mode




A few 7-mode concepts

— I
i — Thin provisioning

Maximum Autosize (for flexwvols only): 1.50TB
Autcozize Increment (for flexwvols only): S0GB
Minimom Autosize: 300GB
Autoasize Grow Threshold Percentage: 92%
Autosize Shrink Threshold Percentage: 50%

[, TR S LI (S R P

File Block

access access

NFS, CIFS FC,FCoE,
iSCSI

raid.scrub. schedule

Remote Lan Manager
_ once weekly

raid_dp or raid4

—H, e
Aggregate (aggri) " o . .
| _pgen - Service Processor raid.media_ scrub.rate
m——— 000000es <= constantly
g1 . 00000005 |
m—— 0000000 | _—
e 0000000 _
"""" FlexVolume Rapid RAID Recovery
E'Fﬂ'ﬁ =~
cesesses reallocate
Hol spare disks

Legend 7 Hot spare disk "_“:._]

@ Daia diss ! . |
® Purma tuﬂ Maintenance center :h g
- .

SEDVVSOF RAD grovp (at least 2 spares)




Afew C-mode concepts . —— =

node shell

systemshell

C-mode

cluster ring show
RDB: vifmgr + bcomd + vidb + mgmt

Vserver (protected j Global namespace
Logging files from the via Snapmirror) | g
controller no longer - . - -
accessible by simple NFS | | | | |
export ed s dbs00 dbs02 dbsl3 dbsla DtsD... openstack
& ~ @ '




10Gb uplink to | network Backbone D E S A CC 10Gb uplink toI network Backbone

E R il
$13553 638018 £88588 898858 .

mm ““
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2% 1lGb Storage mterconnect
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, X . DB server
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DB server
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Consolidation

1 2 Storage islands, accessible via private network

56 controllers (FAS3000) & 2300 disks (1400TB storage)

© Easy management @ Difficulties finding slots
14 controllers (FAS6220) & for interventions

960 disks (1660 TB storage)




BACS O Setu p cluster interconnect

primary switch (private network)

L1} BF 06

o p———
Fﬁ[ﬂ[ﬁlﬁ-‘!ﬂmq\ -H[H[Hﬁ-myr
1 I 1 1
| PG IGE Switch | | GGk Syitch | Switch netapp L J I TAGTGE Switch | | TG 1Gh Switch |

Switch netapp S
dbrasa0T! dbnazS021 dbnaz5031 dbnasr5041 S —— dbnasra051 dbnasia061 dbrasa071

dbrasa012 dbnazS022 dbrazs032 dbrazS0d2 Quad server Quad server ] Quad server Quad server dbnaz5052 dbnazr5062 dbnazS072

dbdzkrS0M dbdzkrS021 dbdzkrS031 dbdzki5041 F { dbdzkr3051 dbdzkr2061 dbdzkr5071
Guad seryer Guad server < Frivate TG Suitch | Gluad server Gluad seryer

dbdskis012 dbdskiS022 dbdskiS032 dbdskiS042 — dbdskrS052 dbdskiS062 dbdskiS072
\{:nmme.lrmmn
\ 27

4u reserved dbdskiS023 dbdskiS033 dbdskiS043 L dbdskrS053 dbdskiS063 dbdskiS073

Guad seryer Guad server Gluad server Gluad seryer

du reserved du reserved du reserved dbdskrS0dd <'m‘['m-m“\ dbdskiS054 dbdskrS064 dbdzkiS0T4

I
Guad seryer Guad server | Private 2 0G0 Switch | Gluad server Gluad seryer
dbdski5015 dbdski5035 dbdskrd035 dbdskr5045 v" dbdsk5055 dbdzkr5065 dbdskr507S

Guad seryer Guad server Gluad server Gluad seryer

dbdski5016 dbdski5036 dbdskr5036 dbdskrS046 dbdski5056 dbdzkr5066 dbdskr507E
Gluad seNer

dbdski5037 dbdskrd037

Guad seryer Guad server Gluad server Gluad seryer

AW
secondary switch (private network)

Cluster interconnect, using FC gbic's for
distance longer than 5m.

SFP must be from CISCO

1 dbnasrsw2# show proc cpu sort | ex 0.0

3 PID Runtime (m=) Invoked uSecs / 15ec Process

3366 356523561 43183823

3527 834758 6BTT127



Configuration details: disk shelves

——Creating a flash pool aggregate

storage aggregate modify -aggregate aggrl racsS041 -hybrid-enabled true

storage gaggr modify -aggregate aggrl rac5041 -cache-raid-group-size 18
Storage aggregate add-disks -aggregate aggrl racs04l -disktyme 55D -diskcount 18

(4 Y O U I

/

3 raid groups of 16 disks + 1 SSD raid group of 18 disks no SSD
enabled

Lggregate: aggrl rac5041

2
3 BFW
4 Home Name: dbnasri041
=) Total Hybrid Cache Size: 1.45TB
:
7 Max RAID 5ize: 16 dnasr 5031
8 Flash Pool 55D Tier Maximum RATID Group Size: 18 dbnasrS032
9
10 Plexes: /faggrl racS504l/plex0
11 RAID Groups: faggrl rac5041/plex0/rg0 (block)
12 /aggrl rac5041/plex0/rgl (block)
SSD 13 /aggrl_rac5041/plex0/rg2 (block)
14 /aggrl rac5041/plex0D/rg3 (block)
t) (j 15 EAID Status: raid dp, hybrid, normal
ena Ie 16 RATD Type: raid dp
17 Size: 91.51TB
18 State: online
4 raid groups 16 disks, Total usable size: ~135TB >
# of Size (TB) Total
diskshelves

3xDS4246 91.51 732.08

3xDS4243 135.573
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Flash Cache Flash Pool

Flash cache SEN -

Helps increase random IOPS on disks

Warm-up effect (options flexscale.rewarm )

cf operations (takeover/giveback) invalidate the
cache, user initiated ones do not since ONTAP 8.1

TR-3832 :Flash Cache Best Practice Guide

For databases

Decide what volumes to cache:
fas3240>priority on

fas3240>priority set volume volname cache=[reuse|keep]

options flexscale.lopril blocks off




Flash cache: database benchmark

Inner table (3TB) where a row = a block (8k). Outer table (2% of
Inner table) each row contains rowid of inner table

v$sysstat ‘physical reads’

Starts with db file sequential read but after a little while
changes to db file parallel read

select /*+ leading(p) USE_NL(T) parallel(p 100)}*%/ sum(1l) from testtable_3t t, probetest3it_2pct p where tT.rowid=p.id;

Plan hash value: 377594698

| Id | operation | Name | Rows | Bytes | Cost (%CFU)| Time | TQ |IN-OUT| PQ Distrib
0 SELECT STATEMENT 1 22 80200 {1)| 00:16:03
1 SORT AGGREGATE 1 22
2 PX COORDINATOR
3 PX SEND QC (RANDOM) T TQ10000 1 22 01,00 | P->5 | QC (RAND)
4 SORT AGGREGATE 1 22 01,00 | PCwP
5 NESTED LOOPS 7200K 151M| 80200 (1)] 00:16:03 ql,00 | PCwp
G P¥ BLOCK ITERATOR 01,00 | PCwWC
7 TABLE ACCESS FULL PROBETEST3T_2PCT 7200K GE8M 178 {0)| 00:00:03 Q1,00 | PCwpP
B TABLE ACCESS BY USER ROWID| TESTTABLE_3T 1 12 1 (0)] 00:00:01 01,00 | PCwP
*fas3240, 32 disks SATA 2TB, Data Ontap 8.0.1, Oracle 11gR2 “'160 data diSkS

Random Read No PAM PAM + Kernel PAM + dNFS

|IOPS* NFS (RHE5)

First run 2903 795 527 / ~365 data disks

Second run 2900 16397 37811




Flash cache: long running backups...

During backups SSD cache is flushed
|O latency increases — hit% on PAM goes down ~ 1%

Possible solutions:

Data Guard
priority set enabled components=cache

Large 10 windows to improve sequential 10O detection, possible in

C-mode:
vserver nfs modify -vserver vsl -v3-tcp-max-read-size 1048576
db file sequentialread (y=average time per wait in micro_sec) ~ db file sequential read (y=wait/sec with duration between 64 and 128 ms)

Full Backup

7 o

nenta
backup .
R o o Full Backup



http://3.bp.blogspot.com/-3_kjUfeORWw/T5lLuw5pPOI/AAAAAAAADXc/CuOoYqZWpXA/s1600/latency_io_blog_skew_with_notes.JPG
http://4.bp.blogspot.com/-SrNN2tKDyKI/T5ljRKL0oxI/AAAAAAAADXo/TDKhdrolk0E/s1600/histogram_64-128ms_with_notes.JPG
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Flash pool aggregates
64 bits aggregates — =

Aggregate with snapshots, they must be deleted before
converting into hybrid aggregate

SSD rules: minimum number and extensions depending on the
model e.g. FAS6000 9+2, 6 (with 100GB SSD)

No mixed type of disks in a hybrid aggregate: just SAS + SSD,
FC + SSD, SATA + SSD. No mixed type of disks in a raid_gp.

You can combine different protection levels among SSD RAID
and HDD RAID, e.qg. raid_dp or raid4

Hybrid aggregate can not be rollbacked
If SSD raid_gps are not available the whole aggregate is down
SSD raid_gps doesn’t count in total aggregate space

Maximum SSD size depending on model & ONTAP release
(https://hwu.netapp.com/Controller/Index ).

TR-4070: Flash Pool Design and Implementation Guide



https://hwu.netapp.com/Controller/Index
https://hwu.netapp.com/Controller/Index
https://hwu.netapp.com/Controller/Index

Flash pool behaviour

* Blocks going into SSD determined by Write and Read policies.
They apply to volumes or globally on whole aggregate.

dbnasr5042*> priority hybrid-cache
priority hybrid-cache =zet <wvolume hame:> <read-cache>=<valuer <write-cache>=<value:
valid read-cache values are:
none random-read random-read-write meta

valid write—-cache wvalues are:

none  random-write€ > random overwrites, size < 16Kb

[ Ry Y A R R

« Sequential data is not cached. Data cannot be pinned
« Heat map in order to decide what stays and for how long in SSD cache

\read N read N\

ead ([ ver  newra  ([EEEED D
W/ ./ U/ W/ Eviction scanner

Insert into SSD Every 60 secs &
3 SSD consumption > 75%

=

™\ overwrite

: erte to disk

Insert intOISSD\ / / Eviction scanner mw




Flash pool: performance counters

Performance counters: wafl hya per aggr (299) &

wafl hya per vvol (16)
rac50::%> system node run -node dbnasr5041 "stats show wafl hyva per aggr:aggrl racs04l”

wafl hya per aggr:aggrl rac504l:hya aggr name:aggrl rac5041
i

wafl hya per aggr:aggrl rac504l:ssd total:389635072 < 0 H H

wafl_h}fa_per_aggr:aggrl_racsf.}&l:ssd_total_used:223529934M— Around 25/0 dlﬁerence In a.n

wafl hya per aggr:aggrl rac504l:ssd available:166105138 .

wafl hya per aggr:aggrl rac5041:ssd read cached:204280505 empty SyStem'

wafl hyva per aggriaggrl rac504l:ssd write cached:14534076 Ensures enough pre_erased
t:we.lél_hya_per_aggr:aggrl_racSD‘il:Iead_rc_nIa_hit._hlks_Iate:143!3 blOCkS to erte neW da‘ta

wafl hya per aggr:aggrl rac504l:read rc ra hit blks rate: 1101/=
wafl hya per aggr:aggrl raci04l:read wc nra hit blks_rate: 11/=
wafl hya per aggr:aggrl rac504l:i:read wc ra hit blks rate: 35/=

e I T o o B - L T % B )

F Ll e
(TR WU L% D e I T ¢

Read-ahead caching algorithms
* We have automated the way to query those:

./emetrics -help -i [interval in secs] -n [iteractions] -o [cpu|controller|vol|histr|histw|cluster|flash|flashvol] nas:mountpoint

pa

} elsif (%opt eg "flash") { <
Scmd = "system node run -node Snode stats show -p hybrid aggr |-n fiteractions -3
} elsif (Sopt eg "flashwol") {
Scmd = "zet -privilege diag -confirmationz off:; svystem node run -node $node ztats show -p |avbrid-vol |-c -i finterval -n Siteractions™;
+ else {

zreerval”;

=1 o LN oWl L R

&)

N/
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Monitoring: selecting counters

Ontap 8.2: 37 objects, ~1230 counters

Viewing the ones you are interested in from CLI can be
cumbersome

raci0::*» system node run -node dbnasr5042 stats show -c wafl hya per vvol:movemetest2:ssd read cached wafl hya per vvol:movemetestZ:read ops replaced

Inztance ssd read cac read ops rep

movemetest?

/=
332 1]

« Use a “preset”:

<?xml VERSION =
<presetl>
<object

"1.0" > 2 1 ——Copy the file into node's file system, accessible at systemshell
2 dbnasr5041% cat /mroot/etc/stats/presec/hybrid-vol.xml

name="wafl_hya_ per vvol">

<Counter name="instance name">
</counter>
<counter name="hya aggr_name">
</counter>
<counter name="ssd total used"> . . .

- - 3 rac50::*> system node run -node dbnasr5041 stats show -p hybrid-vol -c -i 1 -n 3

</counter>

<counter name="ssd read cached"> 1 raci0::*> system node run -node dbnasr3041 stats show -p hybrid-vol -c -i 1 -n 3

</counter> 9

<counter na.me="ssd_wr:i.t,e_cached"> 3 Instance instance nam hya 2ggr nam ssd total us ssd read cac ssd write ca read ops rep read ops tot read ops rep wc write blk we write blk we write blk

</counter> 4 & & § & JE] ]

<counter name="read ops replaced": 2 atlarccrsQ0 atlarccrs00 aggrl racs0dl 1393 758 634 0 0 0 0 0 0

</counter> - - 6 susicrs00  susicrs00 aggrl racS04l 981 372 409 0 0 0 0 0 0

<counter name="read ops total"> 7 cmsarcl3 cnsarc03 aggrl racs04l 11289420 11065602 223818 0 0 0 0 0 0
encvorclers0( encvorclersf0 aggrl racs04l 887 452 435 0 0 0 0 0 0

</counter>
<counter name="read ops replaced percent”>
</counter>

<Ccounter name="wc_write blks_overwritten">

<counter name="wc_write blks_total">
<counter name="wc write blks overwritten percent”>

</object>

</preset>

</counter>

</counter:>

</counter>




Flash pool behaviour (1)
fio (http://freecode.com/projects/fio) on rhe6.5
5x100GB files

Example of a random read job. Jobs run for 6h.

--mpunt option
10.30.8.165:/.admin/CRA/db300/MOVEME on /ORA/dbs00/MOVEME type nfs (rw,bg,hard,nointr, top,nfavers=3,actimen=0, timeo=600, r3ize=65536,wsize=65536, addr=10.30.8.165)

--configuration file for reads (similar for writes)
[random-reads]

lockfile=none

nrfiles=8{NRFILES}

direct=1

T Y S FUR CR )

ioengine=libain
iodepth=§{IODEPTH}
11 bs=4{BS}

12 rv=randread

3w o

13 randrepeat=0

14 size=100%

15 ramp time=lm

16 time bazed=l

17 runtime=${RUNTIME}
filename=${FILENAME}
numjoba=§{ NUMJOBS}

5w o

-- calling fio: using 4kb a3 block size
NUMJOBS=5 FILENAME=/ORR/dba00/MOVEME/£ilel: /ORL/dba00/MOVEME/£i1e0: /ORR/dba00/MOVEME/£i1e2: /ORR/dba00/MOVEME/ £11e3: /ORR/dba00/MOVEKE,/£i1led RUNTIME=360m BS=4k IODEPTH=32 NRFILES=5 fio fio.randread

P3P P
I

P
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http://freecode.com/projects/fio
http://freecode.com/projects/fio
http://freecode.com/projects/fio

Flash pool behaviour (1)

Flash pool under reads

 Read cache warms slower . oo
. - 8000
than write cache o
40
* reads costs more than - 000
WI‘IteS, ~1O faCtor * l l | jzi ——read_%_S5D
» After 6hours: w0 FHHH . R total
» 300GB read cache 0 - 2000
« 500GB write cache i °°°
R R EEETE SRR RN S
Samples every 10 secs
Flash pool under writes
w0002 - 100 « Stats of SSD consumption can be
o retrieved using: wafl hya per vvol
e . object, at nodeshell in diagnostic level.
20000 - a0 _""”“:%—S;D 1 dbnasrS5042+*> priority hybrid-cache show movemetest2
I ' 2 Volume: movemetest?
10000 20 3 Status: enabled
4 Eead Cache Policy: random-read
“9ERACRGRIAANISNUREEEERAIAENED 5 Write Cache Policy: random-urite

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Samples every 10 secs




Flash pool behaviour (1V)

Flash pool under read (random-read) and write load « SSD consumption:
120 25000 « 85GB read SSD
100 50000  493GB write SSD
% - 15000
L 10000 s=—=read %_S5D
o s r2adl_iops._total
0 « Write cache also used for
reading — read % SSD
~100%
Flash pool under read (random-read) and write load * Not much difference with
120 this workload between:
100 random-read & random-
8 read-write policies

60
=—yyrite_iops_total

40
m—irite_%_S50

20

0



Test environment

Testing on a private network

Red Hat Enterprise Linux Server release 6.4

16 cores - Intel(R) Xeon(R) CPU E5-2650 0 @
2.00GHz

128 GB RAM

Oracle server single instance: 11.2.0.3
Using SLOB2

The following graphs were done with a
dataset of 1TB




Init.ora for testing with SLOB?2

*.resource manager plan=''! Dlsable SChedU|er and I'eSOUI'Ce

1

Zz db create file dest = '/ORL/dbs03/!

. manager. MOS 786346.1

4  econtrol files=('/ORL/dbs03/3L0B controlfile')

5 dl:u_na.me = ZLOE /_//\

& U

7 compatible = 11.2.0.3 g

. T <. 10GbE

S UNDO MANAGEMENT=AUTO

10 dib block size = 81392 Private network

11 db files = 300

12 processes = 1000 e U s . 10 GbE
13 fmemory max target = 26 - ‘__ | |

14 #Hsga terget=1500M E l! l‘ E E

15 filesystemio options=setall :

1t recyolebhin =_|:|ff Oa 00 02 03 04 05 XX

17 *. dh hlock prefetch limic=0

18 *._db block prefecch_quotasg Avoid “db file parallel read” optimization
19 #. db file noncontig rblock read count=0

20

21 *.zhared pool size=600M

¢2 Tedb_cache_sizemaom ]- Small db_cache_size to force IO on storage
23 *.cpu count=1 - -

24 *.pga aggregate target=1G

25 *.log archive dest 1='LOCATION=/0ORL/dbs00/3LOE!

=
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—==n0SSD_mtu9000

S Y S s 1Y

1 2 4 8 16 32 48 56 64 78 92 112 128
Number of sessions

HBI79

Average latency (us) - db file sequentiaWoe

—=4=—SSD_mtul500
==noSSD_mtul500
== SSD_mtu9000
=>=nN0SSD_mtu9000

Number of sessions




1TB dataset, 100% in SSD, 56 sessions, random reads

LatencyMap.py v1.0h - Luca.Canalilfcern.ch

Latency bucket Fregquency Heatmap: operations per =
(millizec)
1k
1k

Legend

1 — m

OB i

Ln

HNumber of latency operations p i =t ime S . .

Latency bucket 1CEensity atiap: Cime waited p seC La :

(millisec) (millisze
1k
1k

| = ]

1 — m

LY

Wait tCime owver elapsed time: x=time, y=latency hbucket

rple num: 102, D & tim [sec) i 3. Jate: 15-3EP-13 1l.44.z24.974243 PM +0Z:00
Lakhel: db file =sequenti: : atency dat: rom gvievent histogram




10TB dataset, 128 sessions, random reads, disk saturation
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10TB dataset, 36% in SSD, 32 sessions, random reads
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Data motion
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Vol move

Powerful feature: rebalancing, interventions,... whole volume granularity
Transparent but watch-out on high 10 (writes) volumes
Based on SnapMirror technology

racd0::» ypl move show -yaeryer vslracs0 -volume movemerest
[volume move show)

Veeryer Neme: valracsd Example vol move Command

Volune Name: goysmetest

Actual Congletion Tie: - rac50::> vol move start -vserver vslrac50 -volume

Specified Acsion For Ggtoyer: defer on failure movemetest -destination-aggregate aggrl rac5071 -cutover-
Specified Curoyver ttempts: 3 window 45 -cutover-attempts 3 -cutover-action
Specified Cytoyer Time Window: 45 defer on failure

Time User Triggered Cytover: -
Time Move Job Last Entered Cutoyer: -
Destination Aggregate: aggrl raci071

Detailed Status: [utoyer Deferred::Reason:|The estimated time to complete gutover is greater than the gygoyer window that can be tolerated by the user. Transferring daceX 301.0GE gknt.
Estimated Time of Completion: Mon Mar 03 12:03:35 2014 7

Percentage Complete: 983 -

300

Move Phase: cutover soft deferred

Estimated Remaining Duration: 00:00:23.000 250 'W@f&l—
Replication Throughput: 120,6MB/3 200 |E : J.alll| |l | ..|.| [

Duration of Move: 01:28:08

MB/s 150

Source Aggregate: aggrl rac5042
Start Time of Move: Mon Mar 03 10:35:04 2014 100 B cluster_interconnect
Move State: healthy

a0




Vol move (ll)

Force cutover: cutover-window will be ignored — client
access frozen during cutover duration:

L raci0ii> vol muv vserver valracal -volume movemetest -force true

2 (volume move trigger-cutover)

4 Warning: If all the cutover attempts fail, volume move operation will attempt a force cutover. In this case, the move operation will ignore the cutover-window limit and retry the cutover indefinitely,
5 Thiz will block the access to the volume until the cutover is complete,
§ Do you want to continue? {y|n}: ¥

Flash_pool volumes will need to warm up the SSDs again
Probably solved in a future Ontap release

To avoid interconnect traffic, logical interface (lif) should be
moved (NFSv3) to the same controller where new volume is
located

pnfs (NFSv4.1) netapp implementation redirects IO load to new
location without need of remounting.




Vol move (llI)

One lif per data volume

To be able to use Ontap move volume feature with no
Impact on cluster interconnect switch.

No need to remount on the new controller hosting the
volume.

Lif can be moved, once the volume has been migrated.

Interconnect just 10 gbps bandwidth (20gbps in next
generation)

Just targeting data volumes

Bug ID 540038: Failover groups do not allow specifying a
port order

Workaround: network interface failover create

128 lifs maximum (all types) in Ontap 8.2
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Oraclel2c: online datafile move

Very robust, even with high 10 load
It takes advantage of database memory buffers

Works with OMF

5QL> ALTER session SET db create file dest='/CRA/dbs99/MCVE':
Sy=stem altered.

SQL> ALTER DATABASE MOVE DATAFILE '/ORA/dbs03/DODCDEZ/datafile/ol mf iops 8315362921792 .dbf':

=] o N s L R3O}

Database altered.

Track it at alert.log and v$session_longops

—-4lert log:

Sun May 04 21:22:46 2014

Moving datafile /CRA/dbs03/DODCDE2/datafile/ol mf iops 8315362921792 .dbf (7) to /CRA/dbs99/MOVE/DCDCDB2/datafile/ol mf iops %u .dbf
Sun May 04 21:33:47 2014

Move cperation committed for file /CRA/dbs99/MOVE/DODCDB2/datafile/ol mf iops 8318378123967 .dbf

Completed: ALTER DATABASE MOVE DATAFILE 'fORA!dbsDSfDDDCDBEfdatafileﬁol_mf_iops__3315362921?92_.dbf'

--session_longops
sy=@DODCDB2 : 5QL> =select opname, (SOFAR/TOTALWORE) *100,UNITS from v$session_longops where opname='Online data file mowve!';

CPNAME (SOFAR/TOTALWORE) 100 UNITS

Online data file move 37.12157545305 bytes




Oraclel2c: online datafile move (Il)

Oraclel2c online datafile move - SLOB2

5000
4500
4000 -
3500
3000 -
10Ps 2500

read_iops_from

—werite_iops_from

1500 4 read_iops_to

1000 l[ —rite_iops_to
500
/

mmmmmmm
= 4 —~ A ~ — - A ~— A —~ — i

Sample every 5secs

alter database move datafile

Move was completed.
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Backup and Recovery: snapshots




DBaaS:Backup management
Same backup procedure for all RDBMS

Backup workflow:

Blocks
ot ... Some in a File o
in a File .
time later
resume
snapshot
mysql> FLUSH TABLES
WITH READ LOCK,
m > ;
lysql> FLUSH LOGS new
or
snapshot

Oracle>alter database
begin backup;,

Or
Postgresqgl> SELECT
pg_start backup('$SNAP');

mysql> UNLOCK TABLES;
Or
Oracle>alter database end backup;
or
Postgresql> SELECT
pg_stop backup(),
Pg_create restore point('$SNAP');




Snapshots in Oracle

Storage-based technology
Speed-up backups/restores: from hours/days to seconds
Handled by a plug-in on our backup and recovery solution:

/etc/init.d/syscontrol --very silent -i rman backup start -maxRetries 1 -exec takesnap zapi.pl -debug -snap
dbnasr0009-priv:/ORA/dbs03/PUBSTG level EXEC SNAP -i pubstg rac50

alter database end backup
Completed: alter database end backup

\ \
lif Global namespace
Example:
pubstg: 280GB size, ~ 1 TB archivelogs/day adcr: 24TB size, ~ 2,5 TB archivelogs/day
1 Mon May 19 12:00:25 2014 1 Sun May 18 18:10:17 2014
2 alter database begin backup \ 9S€CS 2 alter database begin backup
2 Completed: alter database begin backup SSeCS 3 Completed: alter database begin backup
4 Mon May 19 12:00:33 2014 g/ 4 Sun May 18 18:10:2& 2014
5 =
& &

alter database end backup
Completed: alter database end backup

Drawback: lack of integration with RMAN

Ontap commands: snap create/restore
Snaprestore requires license

snapshots not available via RMAN API
But some solutions exist: Netapp MML Proxy api, Oracle snapmanager




Snapshots management / setup
Managed by the system, with autodeletion

n n 1 cOzZ:: %> waol sSnapshot autodelete show —-wserver dbws —volume postgres03

po I I CI eS 2 [wolume snapshot sutodelete show)
<}
3 Vzerwver Name: dbvs
S Wolwne Mame: postgresOs F m 200/ t 400/
=] Enabled: true ro O O O
i Commitment: try f I -
=} Defer Delete: scheduled 0 VO U| I le Slze,
=] Delete Order: oldest_first .
10 Defer Delete Prefix: [(not specified) dependlng On db
11 Target Free Space: 203%
iz Trigger: sSnap reserve t t
13 Destroy List: none a‘C IVI y

Iz Constituent Volume: false

Primary Space Management Strategy

1 racs0::> wvol modify -wvserver vslracS0 -volume accconll -space-migmt-try-first

2 volume grow Snap delete

L\ default

Connect to the lif used to mount file system

rac50: :*> security login role =show -—-vsServer v=lrachHl -—-role wvsadmin

- 2 Eaole Command, Access
AS user VE ;ad m I n " = Vzerver Hame Directory Query Level
L] L e e . ————————_———————————————————————————————————————————————————— ————
wslrach0 wvzadmin wolume all

U\U‘

Open if's ssh port:

rac50::*> net int show -wserver vslracS50 -1if vslrac50_dbnasr00l7-privcmsr -instance
(network interface show)
Firewall Policy: datandmgmt

2
4




Netapp MML Proxy backup vl

=] &y LN s L RO

] LN b L Ra

T &

Implementation of SBT API
Simple configuration

CONFIGURE channel &2 DEVICE TYPE 'sht' PARMS 'SBT_LIBRARY=HORAfthDIIDraclEHpdeuctfrdbmsflibflibabk.sa
ENV= (BACEUF DIR=/CRA/dbs0l/oracle/home/netapp mwnl config, LD LIBRARY PATH=/CRL/dbs0l/oracle/product/rdbms/ lib, CONF=netapp bd2.conf)':

——netapp bd2.conf
FILER=172.30.1.4:root/171glz0y0x1P1L13

FILERPASS ENCEYFTED=YES
VOLUMES=172.30.1.4:bdisktest203

PRCTCCCL=nfs

DE LUN=

DE MOUNTPCINT=172.30.1.4:bdisktest203:/0RA/dbs03/BD2

Backups will generate an underlying snapshot

BMAN> backup proxy only incremental lewvel 0 tag '"test fulld2' database format "3d 3T 3T 1vi0OA‘;

——restore database preview:
Li=zt of Proxy Copies

BC Eey File Status Completion Time Ckp S5CH Ckp Time

10 1 AVARILABLE 31-DEC-2012 15:02:24 30053685 31-DEC-2012 15:02:23
Datafile name: /CORR/db=03/BD2/datafile/ol mf system 1348933191464435 .dbf
Handle: BD2 20121231 Ognu8fwvv & 1 1wvwlOh Media: HethApp

1 dbna=g404> =nap list bdisktest203
Volume bdisktestZ03

%/us=ed

%/total date

0% | 0%) 0% | 0%) Dec 31 15:01 BD2 20121231 OgnuBfvv & 1 1vlOa



Netapp MML Proxy backup vi1

veproxy views

v$proxy_datafile — BACKUP_FUZZY=YES

(alter database begin/end backup being used)
Restore and delete operations are commanded by environment
variables

RESTORETYPE={volume|file|controlvolume}

DELETETYPE =snap

REMAN> run ¢

allocate channel EFGH dewvice type sht

PARMS='3BET LIBRARY=/CRA/dbs0l/oracle/product/rdbms/1likb/ libobk. S0

ENV=(BACKUP DIR=/0RAL/dbs01/oracle/home/netapp rml config,

LI LIBREARY PATH=/ORAL/dbs0l/oracle/product/rdboms/lib, CONF=netap bdz.conf, REZTORETYPE=volume)';

restore database from tagy 'test full0s':

Integration with RMAN API

Though disk catalogue is in a file (should be accessible on all
Instances, RAC), it is not integrated with catalogue/controlfile

Version 2, it supports Ontap C-mode.
It is a freely available tool, open community support

0 -] @ [ b W
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Oraclel2c: recover snapshot

RMAN Enhancements in Oracle 12c (Doc ID
1534487.1)

Under certain conditions no need to set db In

backup mode:

- Database crash consistent at the point of the snapshot AND
- Write ordering is preserved for each file within a snapshot AND
- Snapshot stores the time at which a snapshot is completed

RMAN> recover database SNAPSHOT TIME "to date('05/16/2014 22:45:18", 'mm/dd/yyyy hh24:mi:ss')";

1 itrac50048»-RDBMS»-DODCDB2:~¢ /ORA/dball/syscontrol/projects/dfm/bin/anaptool.pl -1ist dbnasr0001-privi/ORA/dba03/SLOBERIV
Date Busy Total (fb) CumTotal{Fb) Dependency

Tue Jan 14 17:27:53 2014 0 155040 6E36624

Fri May 16 22:45:16 2014 0 2088156 3698932

--alert log

[

alter database recover datafile list clear

Completed: alter database recover datafile list clear
alter database recover datafile list
1,2,3,4,5,8,T7T

Completed: alter database recover datafile list
i,2,3,4,5,86,7

alter database recover if needed
start snapshot time 'MAY 16 2014 22:45:16'

Fri May 16 22:59:16 2014

Media Recovery Start

snapacript 14UTRNIJ2T53

anapl

itrac30048»-ROBM3»-D0DCIBZ:~¢ /0RA/dball/syscantrol/projects/din/bin/snaptool.pl -restore snapl dbnasz0001-priv:/ORA/dbg03/SLOBPRIV
Newer anapshots if any will be loat.

—3 o n e L

Are you sure, would you like to restore <snaply on volume: <sloblprivtest03? [v|n]
8y
10 Main: Success restoring snapshot: <anaply on volume: <sloblprivtest03s.!

Started logmerger process

Fri May 16 22:59:16 2014
WABNING! Recovering data file 1 from a fuzzy backup. It might ke an online
backup taken without entering the begin backup command.
WABNING! Recovering data file 2 from a fuzzy backup. It might ke an online
backup taken without entering the begin backup command.
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Clonning in Oraclel2c




Oraclel2c: multi-tenancy cloning

TR-4266: NetApp Cloning Plug-in for Oracle
Multitenant Database 12c

Patch required on 12.1.0.1 (MOS 16221044)
Storage credentials stored in an Oracle wallet

Check dnfs is in use and exports defined at
SORACLE HOME/dbs/oranfstab

Check plug-in has proper permissions

1 [oracle@itracl320 ~]% 1ls -1 /opt/mnetapp/ntap vol clone

2 -rwsr-xr-t. 1 root root 5448985 Sep 4 2013 /opt/netapp/ntap vol clone
[ 1 sysADODCDEL:3Q0L> alter pluggable datsbase RUBENO3 close instances=iLL
Using OMF:
g ] 3 Fluggskhle datasbase altered.
3
= sysADODCDEL t30L> alter pluggable datskbase RUBENOZ open read only:

luggsble database altered

sySEDODCDEL: SQL> alter session set db create file dest ORA s03/RUBENMOS ' »

sysADODCDEL1:SQL» create pluggable database RUEENO3_CLCWNE from RUEEMNO3Z(sShapshot copy!

luggable database created



Oraclel2c: multi-tenancy cloning

Mount and file system reference

sysADODCDEL:S0L> ¢
1% zelect file name,con id from cdb_data files order by con_id

1
2
s
4 FILE_NAME CON_ID
5
&
7

/ORA/ db=03/RUBENO3 /DODCDEL/FAZ 6358914947 AD7FEO434906100A05E2/datafile/ol_mf dbod Sri176fgx_.dbf 7

Jete/fatah
db-dbnazhd02% FA2 63091494 7ADTFEN434906100405E2/ /ORA/ dha03/RUBEND3/ . orfinfae Lone/ FAZ 636014947 ADTFE043090610005E2 nis rw,by, hard, raize=65536, vaize=65536, vers=3, nointr, timeo=600, tep
links

1

2

3 --syholic

4 itservers-RACx-DODCIBLZ:/0RL/dha03/ RUBEND3/ DODCDRL/ FAZ 63691A0474D7F 0431906 100A05E2 / datafiled 15 -1
5 total 148
f

1

g

Lrwerwere. 1 oracle i 146 Nay 24 15:21 o1 uf chod SriT68gx .dhf -> /OR/chs03/RUBEN03/ . vrantsclone/FA263391494TADIFE043 1908 L00RDSEL /DODCDBL, FE4053E83 LECEAGFEO43 4306 10DAGCER  datafile/
ol wf dhod_11319304823058 .cbf

Single instance is all done
For RAC:

Replicate file system changes to open on other instances
CRS service registration/creation
Undo changes when clone is destroyed
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Backup to disk




Backup architecture

« Custom solution: about 15k lines of code, Perl + Bash
« Flexible: easy to adapt to new Oracle release, backup media
« Based on Oracle Recovery Manager (RMAN) templates
« Central logging
« Easy to extend via Perl plug-ins: snapshot, exports, RO tablespaces,...

RAC database

Central LDAP Active node
repository

Confiquration
retrieval

<

Fifes-distribution

Source code
repository

We send compressed:
* 1 out of 4 full backups
« All archivelogs

Passive node

&)

N/




Backup to disk: storage
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« 2xFAS6240 Netapp controllers, running ONTAP 8.2.1 C-mode
» 24xdiskshelf DS4243
« 24x3TB SATA disks each (576 disks)
« raid_dp (raid6) — 1.1 PB usable space split into 8 aggregates
« 2xquad core 64bit Intel(R) Xeon(R) CPU E5540 @ 2.53GHz
« 10gbps connectivity
« Multipath SAS loops 3 gbps — 6 gpbs maximum throughput (dual path)
« Flash cache 512GB per node (meta data caching)




Backup to disk: throughput (one head)

Throwg hput \_—_)_/l

Custom e @l Q Actions - May 18,14 12:56 - May 24,14 12:36

data scrubbing

<50.000

<00.000 -

3IS0.000
=20O0.000
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200.000 -
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Show legends
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Backup to disk: space consumption

The aim Is to be as balanced as possible
among the volumes assigned to the database

c02::> ¥gl show -¥ssrver dbys

4: (volume show)
3 VBeIver Volume Aggregate State Type Size Awvailakle Used: , .
-, L cl2:iy df -h aismnp backup*
dbvs acccon_ backapll 1o : :
aggr?_co0indl gnline RW 2.83TB 219.6G8 | 923| ° «M%&W total used el capacity Hounted on W&&
7 @evs eccoen packupo2 | im0 | W[ SR fcoldlURR gy
8 2ggrZ_c01n02 onlins RW 2.78TB 239.9G8 | 913 -
° @z ecclog packupol s bt/ 08 | 6] B GR ckpsRAIR
10 aggr3_c01ndl pnline RW 26.23TE 1.56TB | 94% -
1 dbws acclog_backuapd2 /]\
12 aggr3_c01lnd2 gnline RW 27.38TB 1.38TB | 94%
13 dbvs acclog backupd3 I 1 1
14 aggrd cO01ndl gnline RW 44 .53TB 2.23TB | 943 Dedupllcatlon applled
15 dbhvs acclog backuopd4
16 aggrd c01n0Z online RW 43.02TB 2.15TB | 943
17 dbws aisdbd backup0l
B i e gggﬂ_“mnm anlins RW 1.76T3  92.1863 | 943 finaMe |{TYPEOF  |{} LOCATION_PATH |{} SUM(BYTES)/(1024*1024*1029) |
12  dbvs aisdbd backup
20 aggrl c01n02 gnline BW 1.40TB 93.57GB g3z, 1 AISEMNF archives fbackup/dbs0l 70.3911228179931640625
21 dows aisdbp backupdl 2 AISEMNE archives  /backup/dba02  86.23726177215576171875
22 aggr?_c01n0l gpline RW 19.58TB 1.14TB | 24% _
23  dows aisdbp backup0Z 3 LTSEMNP controlfile /backup/dbs0l 464.32237243085234375
- e e FEEE0InG2 eniine R 19.58T3 1.16TB | 94%| 4 aTsRMNP fullinc  /backup/dbs0l 95.23328399658203125
2 dbws ais _backup
26 aggrl_cOln0l gnline EW 5.23TE 809.5GE | =43 9 AISEMNP fullinec feackup/dbs02 90.1641998291015625
27 dbwys aisdbt backuapl2
28 aggrl c01n02 gnline RW 5.21TB 790.1GB | 85% . . .
25 dbys  aiszmnp_backupol  Especial verbs while backing
30 2ggrZ_c01n0l online RW 175GBE 88.02GB | 493 .
31 dbhws aisrmnp backup02 Up, e-g. duratlon
3z aggr2?_c0ind2 gnline RW 115GE 30.30G8 | 733 . . .
33 dbvs alicestg_backupll ® Blg flleS — Use SeCthD
34 aggr?_coindl gnline RW 2.51TB 549.2GB | 78%
35 dbvs alicestg_ backuplz
3s aggr2_c01n02 gpline RW 2.49TB 524.7GB | T9%



Oraclel2c compression

Oracle 11.2.0.4, new servers (32 cores,129GB RAM)

Intel(R) Xeon(R) CPU E5-2650* 0 @ 2.00GHz

no-compressed (t) basic No-compressed- Inline-
] compression
Netapp 8.2P3
392GB (devdb11) 62.24GB(1h54") 89.17GB (27°30”)  73.84GB (1h01) 50.71GB (7h17’) 349GB(22'35”) 137GB(22°35”)
Percentage saved (%) 82% 74.4% 78.8% 85.4% 0% 62%

Oracle 12.1.0.1 new servers

no-compressed (t) basic No-compressed- Inline-
fs compression
Netapp 8.2P3
376GB (devdb11 45.2GB (1h29’) 64.13GB (22) 52.95GB (48’) 34.17GB (5h17’) 252.8GB(22') 93GB(20")
upgraded to 12c)
Percentage saved (%) 82.1% 74.6% 79% 86.4% 0% 64.5%
229.2GB (tablespace 57.4GB (2h45’) 57.8GB (10") 58.3GB (44”) 56.7GB (4h13’) 230GB(12'30™) 177GB(1545”)

using Oracle Crypto)

Percentage saved (%) 74.95% 74.7% 74.5% 75.2% 0% 22.7%
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Oracle directNFS

Set-up: Oracle support note [ID 762374.1]
In -s libnfsodmll.so libodmll.so

dnfs enabled by default in Oracle 12c

In -s libnfsodml2.so libodml2.so (v$dnfs_servers)

Multipath. Check note [ID 822481.1]

To take advantage of load balancing, failover features:
conflgure oranfstab:

zerver: db-dbnasX¥EX.cern.ch
2 path: 10.16.128.136
2 path: 10.16.128.200
4 export: fORA/db=03/CMODE mount: /ORLSdbs03/CMODE
5 export: SORASdb=s02/CMCDE mount: /CORASdbs02/CMODE

NFS v4, v4.1 still not supported [ID 1087430.1]
automount also not supported
Above applies to 11g Oraclel2c supports nfsv4

ethd ou

Same operation done with knfs and dnfs

I / knfs

14: 0@ 16: 80 18: 00
aver:214. @M max:879.8M min: 6. 5k curr:34. 0k

800 M
dnfs
\

3 400 M

S
= 200 M

8-

W eth@ out




Oracle directNFS (II)

Mount Options for Oracle files when used with NFS on NAS devices [ID
359515.1]

RMAN backups for disk backups kernel NFS [ID 1117597.1]
Linux/NetApp: RHEL/SUSE Setup Recommendations for NetApp Filer Storage (Doc ID

279393.1)
RMAN backup to disk* Backup to disk repository in public
450 network (mtu=1500)
1 [root@ ~1# traceroute -I nas-controller
400 Z tracerpute to nas-controller (10.16.128.200), 30 hops max, 40 byte packets
350 32 1 r3l3-c-rbrml-2-ip67.cern.ch (137.138.142.129) 9.785 m3z 9.840 ms 9.882 ns
4 2 r513-b-rbrml-1-obd.cern.ch (194,12.131.25) 0.153 ms 0,197 m= 0.230 ms
300 S 3 r313-v-rbrml-l-obl.cern.ch (194.12.131.22) 0.207 ms 0.248 ms 0.277 ms
250 & 4 nas-controller.cern.ch (10.16.128.200) 0.111 ms 0.129 ma 0.131 ms
MB/s m knfs
200 m dnfs
150 m dnfs + Ontap compression
100
50
0

1 2 3

Number of channels
*Ontap 8.1.1. Fas6240, 72x 3TB SATA disks.
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In-house tools

Main aim is to allow access to the storage for
our DBAs and system admins.

Based on ZAPI (download NMSDK from NOW),
programmed Iin Perl and Bash about 5000 lines
of code

All work on C-mode or 7-mode, no need to know
how to connect to the controllers or ONTAP
commands




In-house tool: snaptool.pl
create, list, delete, clone, restore...

[oracle@ bin]é ./snaptool.pl

(=T

Pleaze provide a valid nas:mountpoint!Command line syntax: ./snaptool.pl -help [-list] [-create namesnapshot] [-delete namesnapshot] [-restore namesnapshot] mount point
Thiz command should work with 7-mode and C-mode storage

4 -list: shows available snapshots if any

5 -greate namesnapshot: it will create an snapshot with that name. Up to you to set the application in consistent mode.

6 -delete namesnapshot: it will delete an snapshot with such name.

7 -restore namesnapshot: it will restore name snapshot on that volume.

¢ -clone namesnapshot: it will create a clone volume, provided the controller has the license, It requires a vserver with containing aggregate assigned to it.
9 -debug: be verboze.

mount point: in the format of <controller:path>

e.g.

[oracle@ ~]% FORA/db=0l1/syscontrol/projects/dfm/bin/=naptool.pl -create toto db-dbnasb402:/0RL/db=03/RUBEHNO2

[oracle@ ~]% /fORAR/dbs0l/syscontrol/projects/dim/bin/=snaptool.pl -restore toto db-dbnasb402:/0RL/db=03/RUBENOZ
Hewer snapshots if any will be lost.

2 Main: Success creating snapshot: <toto» on volume: <rubentestpdb0Z2>.!

3 [oracle@ ~]15 /fORL/db=0l1/svscontrol/projects/dfm/bin/snaptool.pl -list db-dbnasb402:/0RA/db=a03/RUBENDZ
4 Hame Date Busavy Total (Fb) CumTotal (Kb) Dependency

5 toto Fri May 23 19:19:10 2014 O 200 200

6

Are you sure, would you like to restore <toto> on volume: <rubentestpdb02>7? [v|n]
[oracle@ ~]% FORA/db=0l1/syscontrol/projects/dfm/bin/=naptool.pl -delete toto db-dbnasb402:/0RL/db=03/RUBEHNOZ2
Main: Success deleting snapshot: <toto» on volume: <rubentestpdb0Z2>.!

APl available programmatically

Vel ]

k]




In-house tool: smetrics

Check online statistics of a particular file
system or controller serving it

Volume stats & histograms:

femetricse -1 1 -n 10000 -0 wol dbnasr000Z-priv://ORL/db=s02/SLOEBPRIV

Instance total ops read ops write ops read data write data avy latency

/s /s is bhi=
2652 2632
3242 3242
3437 3437
3972 3972

read latency write latenc
b= us us us
167650822 EEd.15
208076416 219.76
213379744 221.14
252753767 231.85

slokbiprivtestl2 243 .39
219,76
Zz1.14

£31.885

slobZpriveestcO:zZ
slobZprivtestl2

=] o N o W
o oo o
o oo o
o oo o

slobiprivtestl:2

0 M -1 m N ok W

=
LI N I S |

SSemetrics —-i 1 -n 10000 -o histw dbnasr000Z-priv:/ORL/dbh=s0Z2/3LOEPRIV
olume:slobaprivtest0Z infs protocol write latency.<40us:0

o lure :
o lurne :
o lurme :
o lure
o lutne
o lurne :
o lurme :
o lure
o lutne
o lurne :

slobZprivtest0Z
slobZprivtest02
slobZprivtestlzZ
slobiZprivtestO2

r2lobiprivtestl:s

slobZprivtest02
slobZprivtestlzZ
slobiZprivtestO2

r2lobiprivtestl:s

slobZprivtest02

infs protocol write latency

infs protocol write latency.
infs protocol write latency.
infs protocol write latency.
infs protocol write latency.
infs protocol write latency.
infs protocol write latency.
infs protocol write latency.
infs protocol write latency.

infs protocol write latency.

LoAlus: 1
<80u=s:33
<100us: 458
<a00us:943
<400us: 2975
<e00us: 52
<800us: 10
<lms: 6
<Zms:i2l
<dm=:7




In-house tool: smetrics (Il)
But also SSD consumption per aggregate or vol

[oraclel etc]d /CORL/dbs0l/syscontrol/projects/dfm/bhin/smetrics -o flash -1 5 -n 3 dbnasr0011-priv:/ORL/db=s03/ ADCR

1

a z3d blks blks rd blks wrt read ops write hlks rd cache wr cache rd cache wr cache read hit read wiss

i Instance used cached cached replaced rate replaced rate evict destage ins rate 1ins rate latency latency

4 /= E L= % /= /= /= /=

5 aggrl racS07Z Z25615875 155274923 61173507 51 29 0 a a a 5472 a 0.54 8.9z

6 aggrl rach072 228642909 158327807 61174438 65 37 3771 50 a a 25993 3771 3.00 13.867

7 agurl racS07i 225654715 158327807 611744385 54 29 0 a a a G325 a 0.51 11.50
Cluster view:

1  [oraclell ete]§ JORA/dbs=01/syscontrol/projects/dim/bin/smetrics -o cluster -i 5 -n 3 dbnasr00l1l-priv:/ORLA/dbs03/ADCE

2  dbnasr50: node.node: 5/24/2014 14:00:10

3 cpu total data data data cluster cluster cluster disk dizsk

4 bu=vy opz nfs-ops cifs-ops busy reoww sent busy reow sent read write

D e e . . ———————— . . . . e ———————

f 30% 1013 1013 o 5% 16.5ME 125ME 0% 45. 6KB 50.9EE 14.3ME 23.5MB

7 158% 1062 1062 o 0% 13.7ME 13 .0ME 0% 47.3KEB 65.6EE 9.20ME 74 . 6ME

g 675 a7 7o7 o 0% 14.9ME 11.3ME 0% 3. 1EE 75.5EE 22.1ME 17.0ME

CPU of controller serving data:

1 [oraclel etc]§ AORASdbsE0l/svyscontrolf/projects/dfm/bin/swetrics —o cpu —-i &
2 AWY AVWG  CPUO CPU1l CPUZ CPU3 CPU4 CPUS CPUa CPUY

3 83% le% 20% 18% 12% 13% 12% 10% 18  24%
4
5

-n 3 dbnasro0lil-priv:/ORASdba03/ADCE

67%  14% 11% 11%  13% 13% 10% 9% 21% 1%
6d% 14% 15% 13% 9% 11%  12% 11z 14% Z2E%




1
2
3
&
5
&
7
g
9
10
11
1z
13

In-house tool: voltool.pl
Provides information about the volume:

[oracleg. bin]$ ./voltool.pl dbnasr0009-priv: sORASdbs03/ACCCON
Filesystem VEEEVEer total (GB) used(GB) used(%) avail(GB)
/vol/acccon03 velracs0 1229 837 74% 391
Mounted on compression space saved(GB) deduplication space saved|
JORA/dbs03/ACCCON off 0(0%) off a(0%)
Space reserved for snapshots(GB) used(%) number of snapshots LIF home node
307(20%) 93% 9 dbnasrs071
----------- ACCESS FUulEgS===========

Fule index IF address

1 10.30.8.58

2 10.30.8.6

ax-size|(GB)
536

)

LIF current node
dbnasrs07T1l




In-house tool: centralised logging

rsyslog configured for clusters and switches

Tool allows to regex by type of alert,
It sends emails when a condition is detected:

dbnasr5011 - NAS Cmode monitoring - watch out!

oracle@mail.cern.ch

nas-oracie-intra (nas oracle used for monitoring)

monitor.globalStatus.critical

Jan 7 12:37:27 dbnasr5011-hwa
Jan 7 12:38:00 dbnasr5011-hwa
Jan 7 12:37:35 dbnasr502Z1-hwa
Jan 7 12:37:35 dbnasr5021-hwa
pvif.allLinksDown

Jan 7 12:12:53 dbnasr5011-hwa
Jan 7 12:37:27 dbnasr5011-hwa
Jan 7 12:37:27 dbnasr5011-hwa
Jan 7 12:38:00 dbnasr5011-hwa
Jan 7 12:37:27 dbnasr5011-hwa
Jan 7 12:37:27 dbnasr5011-hwa
Jan 7 12:38:00 dbnasr5011-hwa
Jan 7 12:37:35 dbnasr5021-hwa
Jan 7 12:39:30 dbnasr5031-hwa
Jan 7 12:39:33 dbnasr5011-hwa
Jan 7 12:39:33 dbnasr5011-hwa
Jan 7 12:39:48 dbnasr5061-hwa
out#012

Jan 7 12:39:33 dbnasr5011-hwa
Jan 7 12:39:33 dbnasr5011-hwa
Jan 7 12:39:48 dbnasr5061-hwa
out#012

Jan 7 12:39:49 dbnasr5041-hwa

out#012

pvif monitor: pvif.allLinksDown: a0b: all links down
monitor: monitor.globalStatus.critical: Power Supply Status
pvif _monitor: pvif.allLinksDown: ala: all links down
pvif monitor: pvif.allLinksDown: aOb: all links down

wafl.vol.full
wafl.vol.autoSize.fail
wafl.vol.outDfInodes
wafl.volmove.destination.amd.corrupt
wafl.vwvol.exceeded.maxvolsize
pvif.allLinksDown

hm.alert.raised
monitor.globalstatus.critical
disk.failmsg

manodi 7 gennalo 2014 13.13

Critical.

power_low_monitor: callhome.chassis.power: Call home for CHASSIS POWER DEGRADED: Power Supply Status Critical.

pvif monitor: pvif.allLinksDown: ala: all links down
pvif monitor: pvif.allLinksDown: a0Ob: all links down
monitor: monitor.globalStatus.critical: Power Supply Status
pvif monitor: pvif.allLinksDown: ala: all links down
pvif monitor: pvif.allLinksDown: a0b: all links down
monitor: monitor.globalStatus.critical: Power Supply Status
pvif monitor: pvif.allLinksDown: ala: all links down
pvif monitor: pvif.allLinksDown: a0b: all links down
pvif monitor: pvif.allLinksDown: ala: all links down
pvif_monitor: pvif.allLinksDown: aOb: all links down
time_config_thread: kern.time.rpc.error: Unable

down
down

pvif monitor: pvif.allLinksDown: alOa: all links
pvif monitor: pvif.allLinksDown: a0Ob: all links
time config thread: kern.time.rpc.error: Unable

time config thread: kern.time.rpc.error: Unable

to read updated timekeeping options. rpc failed:

to read updated timekeeping options. rpc failed:

to read updated timekeeping options. rpc failed:

Critical.

Critical.

RPC: Timed

RPC: Timed

RPC: Timed




In-house logging: reporting
Reports are not available on OUM 6.1

It reports anomalies in the usage of shap
reserved space

C02 cluster SNAP reserve space report.

oracle@mail.cern.ch

A nas-oracle-infra (nas oracle used for monitoring)

HR R R R R R R AN A AW AR RN RN AR R H AR HAHA A AN AN NN R A AR A ANAR RN AN NNO SnNapReserve SDACe DUL SNapshobs | Mo s i i s b v r v v v e W W R R R R W AW W R W R W R R R R R R W AW WA W R W

Volume Aggregate Path Snapshots Reserved (%) (B) (=B) Used (%) (B) (GB) Snap schedule AZutodelete Target Trigger
rubentestpdb0l aggrd_c01ln02 /ORA/dbs03/RUBENOL 1 o o a a a a off off 20 volume
rubentestpdb02 aggr4_c01n02 /ORA/dbs03/RUBEN0OZ 2 0 0 1] a 1] a off off 20 volume
rubentestpdb03 aggrd c01in02 /ORA/dbs03/RUBENO3 2 0 0 a a a a off off 20 volume
u:wwu:ww*ww*ww*ww*ww*ww*ww*wwwwwu:wwu:wwu:wwu:ww*ww*ww*ww*wwsnapp‘eser‘fe space but no SnapShOtE!wu:wwu:wwu:wwu:wwufwwufwwu:wwu:wwu:wwu:ww*ww*ww*ww*ww*ww*ww*www

Volume Aggregate Path Snapshots Reserved (%) (B) (cB) Used (%) (B) (GB) Snap schedule ARutcdelete Target Trigger
apps oracata aggrl c01n0l /storage/apps/oracata a 5 26843545600 25 a 1] a off off 20 volume
apps_recovery aggrd c0ln02 /storage/apps/recovery 0 S 53687091200 S0 o 0 o off off 20 volume
bdisktest02 aggrl_c0in0l /ORAR/dbs02/CMODE a 5 41553805312 35 a o] a off off 20 volume
deletems aggr4_c01n0Z /ORA/dbs05/DELETEME a 5 53687051200 50 a 1] i} off off 20 volume
grancherdb(l aggr3_c01ln0l /ORA/dbs03/GRANCHERDEOL 0 5 26843545600 25 a a a off off 20 volume
grancherhome(l aggrd4_c01ln02 /homegrancher0l a 5 1048576 0 a 0 0 off off 20 volume
mariotestl3 aggrl c01in0l /ORA/dbs00/MARIOTEST13 O 5 7864320 a a a a off off 20 volume
postgres02 aggr4 c0in0l /ORA/dbs02/PGTEST 0 5 19488411648 is 0 1] 0 off off 20 volume
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Netapp monitoring/mgmt tools

Unified OnCommand Manager 5.2 (linux)
Authentication using PAM
Extensive use of reporting (in 7-mode)
Work for both 7-mode and C-mode
Performance management console (performance counters
display)
Alarms
OnCommand Performance Manager (OPM) &
OnCommand Unified Manager (OUM)
Used for C-mode

Virtual machine (VM) that runs on a VMware ESX or ESXi
Server

System Manager
We use it mainly to check setups

My Autosupport at NOW website




Netapp OPM 1.0

Help ~ | Administration = | Ichinzer ~ | Sign Out

NetApp OnCommand Performance Manager

Dashboard Al ¢ | Search Q |
Quick Takes €&
Clusters Volumes Recent
N Hgalthy & Have Incidents ¥ Heatty W Have Inciderts 0 Recent Incidents
380

2 2 new incidents

1 1
I I 20 20 obsolete incidents in the last 24 hours

Clusters Volumes
(2 total) (392 total)
Filters Incidents &)
Incident Detected State Description
o p-eb-racs0-dp-797 2:40 pm, 4 Fed New csdb03 is slow due to 2 bully volumes causing contention on the data processing node
Al . p-eb-rac50-dp-796 2:40 pm, 4 Feb New csdb02 is slow at the data processing node
p-eb-rac50-dp-784 2:05pm, 4 Feb Obsolete csdb00 is slow at the data processing node
Detacied p-eb-racs0-dp-791 200 pm, 4 Feb Obsolele  csdb04 is slow at the data processing node
Last 30 minutes p-eb-rac50-ag-792 2:00 pm, 4 Feb Obsolete csdb03 is slow at aggr1_rac5042
@) Last 2 hours (5)
Last 24 hours
) Last S days

) Last 10 days




Netapp OPM 1.0

NetApp OnCommand Performance Manager Help = | Admintstration = | admin = | Sign Out

Last Updated: 10:07 am, 27 May
Volume: gparD3 [ cvine )

Ao ot et (v
Break down daa by ¥ Showing Last 1 day, 26 My 027 ey (18] (38) (308) (30) (9) (08) (o)
Events List )
Data Breakidown.  Resporse Time - Clusher components (%] Response Time - Readsferiles (%) Operations - Readsferilesiother (] Throughput - Cache hif ratio (=
Companents - Disk operations (3| Components - Clusber CPU Time (M) Clear AN <] 2]
Inciderts (0] 1 Changss (D)
Mar 14 Bpr 14 May 14
Type Date | Oescription
Eﬁﬂ Mo evers have baan detacted
@ 0]
Mion 0576 Tue 0537 Tt 0537 Tue 0537 Tust 0537
ELt] 12 AW 3 AM &AM 9 AM
4
HalpumThm[lﬂnp]m

a2 146 EL
£ Anmmge ngr
Erwak domm duts by ¥

d

"‘l 1
u"'.._auq__._L_Jﬁ\ . ‘..ll ||__c'u| [/'-n_f"'u"l'n't_n__

_.-"\llw‘u'l.lt_..




Netapp OnCommand UM 6.1

| € L@ ‘ | € OnCommand Unified Man...

NetApp OnCommand Unified Manager Hoip » | Adminesiration ~ | igaspar | Sign Out

Dashboard Events Storage ~ Jobs v [Search Q.|

Quick Takes &
Availability Performance

W Husttyy (AL Fosk B Heve Inodents W Hesthy A1 Risk S Have Incdents

< 2 3
] —

I ¥ C l 0 0 I 0 0 ( l 0 0 ( ( ¢ 0 0 0 0 0 0
Clusters SVMs Aggregates

Lag Status SnapVault
( 3total) { 4 total ) (42 1otal ) ( 01otal ) { 0 total )

Unprotected Volumes: 622

Unresolved Incidents and Risks € vew &
Availability View All Capacity Performance Protection

Bcldents or. ri':k.s"l‘l?‘y“owur A copaciy Risks Emd.::: R e bodaveiL i AN Protoction Risks
tem. perform onitoring i
 Jet SVM Valume Capacity at Risk .Mu“fmoo »” o Aggregate OverCommitted

49 5 datected in the kast 24 hours To enable performance 1

44 detectad in the 1ast 5 dave monitoring, see Help. 1 Gatacted in the last 90 days

LATEST LATEST

04 38PML 23 May. ve 1racS0 McoraDd - 0S.05PM 26 Feb:  abnasrSO72 Sgor!_racs072
Voiurms Snapshol Resarve - L commttec
Space Full

034000 23 May v Srac 3 /castormt(d -
Volume Snapshot Reserve
Space Full

00-41P88 20 My clws Jencvorcl_backup0t
Volums Days Untll Full

Agoregate Full

2 2 delected in the kst 5 days

LATESY
0021AM 0 Moy nashal2 ager2 chInd2
- Apgragate Space Nearty
Fus
04.57AM 08 May cBnasd401.609r2_cD1n01
-‘fwoqmgala Spacs Neary
ur




===

&« |8 : & onCommand Unified Man... = Ay

Help ~ | Admindstration -~ | rgaspar | Sign Ot

P et J Lot Threshoiss ey Fesiors & oo
[ € ciical | Ovensiw || Fratecton
[ @ emee - 7 Velume ¥ Slale 7 JuncionPalh 7 Storage Vinual Machine ¥ Aggregale T ThinProvisoned ¥ Awsilable Data Capacily T Auslable T
[ 4k Waming 7l @ castornins Orine  MORMMGSONCAST . wsiract3 aggri_rac1332 Ho 8730 68 B
= ﬂ e - n e Edit Volume Threshalds: logrdd & * e I
State cear| O @ scmesmos 574,29 GB
[] omine 0 @ mem =| Capacity ~ 3897 GB
[] Omiine A O cocmoe 80% BO% 10085 GB
Ol 0 O eowos T Y 136,23 GB
Amnotasos cer| @ O o )7 Space Neanly Full 80 -j:%uﬂzmmamm; 103 TR
p—— .[] 0 o O sSpaceFull 90 1% (16.55 TE of 18.40 TB) 7853 GB
[] High I N r— OoeysuniFut 7 [SHoays S
g ;: P B @ sccogs ATETE
B @ scogpe =} Qires Cusota 457 TR
7l @ cmsoniz O Hearty Overcommitted. |95 |1y, 104,35 G
F1 @ repackdn_backupz O Overcommitted: | 900 | 2% 15221 GB
1 @ restauinseeis | Growth 143,74 MB
O @ oo pedup ) Growih Rabe 1 e o
B O csto bacupot ) Cioath Rale Sensitiity. 2 B HeaEs
Bl @ encvoro_bacupo 726,35 GB
Fl O ecvord_bacupa =| Inodes 727,52 G&
1 @  compestubendd 301;6 93* W 46062 GB
Fl D sop:_oscats o 537 68
Fl dh  =ops_edmsvs_Meserver_ sl al Dzl vt | Cancal 35.12 GB
Bl temonracid Cwnline MORAMGEOALEMO. . wsiracsd agori_racsat Mo 248 GE
B 4y =ors_opots Cmine AOFAdbS00Epps_B. . wsirachl aggri_racs012 Mo 233,05 GE
Pl 4k scadarDd Cwnine MORAIDEIVSCADAR  wsiracsd aggr1_racs51 Mo 194.22 GB
A A oo Cinine MORM VSR wsiracsd aggri_racs0a1 Mo 5512 GB
Il 4k enovorcnd Ownline MORAMDEDUENCY...  wairacSD agori_racsaat o 5.20 GE
Fl| 4s repackooos Cnine MORADSOVRERA. . wsiracsd agori_racs0m Mo 1851 GB& W
qy >
Fiows Salectad: 1 Dispiying 1 - 28 of 636



& onCommand Unified Man... = |

Dashboard Ewvents Storage - Jols

Volume: itcore0d (onine)

ﬂ&nw-mmﬁl:mmm; 16:54)
[Diays fo Full: 88 | Daly Growih Rate: 0,07 %

Capacity | Effiiency = Configuraion  Pralection |
Capacity

I coapenot Cverlow | Usad | Waming | Emor

Only 102 86 GB is awailabla.

0 1=
ox ol |
ﬂmmﬂ 18278
zu
42960 GB
10471 GB used

Autogrow Enatled | Space Guarantes: Volume:

— = Voluma Move: Mok in Progress

History
Show: | Volume Capacky Lsed || 1w | 1y
— Capaciy Uned — Trend
16TE |
531358 |
OB Tmay  19May  ZZMay  T3May MMy 24May  24May
w0 00 W00 0% 0305 03T 1607

Taotal Capacity 2A0TE 10000,
Data Capacity 168TE  BOUM
0 s 158TE  Sdll%

Fres 10256 G 590%
Snapshot Reserve 42060 GB 000
| Uz MIZGE TR
Fres 3537 GB 2%

Wolume Thresholds
Nearty Full Threshold 13478 B
Fuil Trwreshisld 151 T %

Crthveer Deetails:

Autogow Max Sz 210 TB
Autogrow Increment See 5000 GB
Qiree Ouota Commitied Capacity. 0 byles
‘Ciree Quota Cercommitied Capacky. 0 bytes.
Frachonal Resers:  100%
Snapshol Dally Growth Rate:  4.73 GE {1.10%)
Snapshot Days o Fult 7
Snapehol Aulodelete:  Enalied
Snapshot Copies: 5

Ewants
- Evant T
ﬂ Volume Space Full
AL Volume Snapshot Reserve Space Ful

n ' [Somch la

| Actions = | Viewvolumes. | @ [~ Related Devices

%) =sorage Virlual Machine (1)
|
41812 TH of 53205 TB

i) ragregate (1)
EEEE—
&304 TH of 3151 TR

()} volumes in the Aggreg... (18)
Cfrees (0

) NFE Exponis (1)

CIFS Shares (1)

LUK (1)

Ulser ard Group Cuotas (0)

Trggemd Time
02 Apr 2014, 1554

>

3 Hours 23 Mins AQD -

Desplaying 1- 2 of 2




Netapp Management console 3.3

I NetApp Management Console : Manage Performance - rgaspar on db-crmode.cern.ch EI
File View Tasks Performance Advisor Help "
N = T NetApp-
<= wp o | @ | &) @ | Group |5 Giobal [+ S
() Legical (®) Physical L"@ dbnasrs071 X
=l 5] Global
lu'l Available views: |Nu-|:le Summary Wiew [T Set Default o Save A= Wiew Actions w
+ i c0Z
+ i, rac13
= i racso CPU Utilization >
+ dbnasrs011
+ dbnasrs012 1cay w @{, Q Actions w May 22,14 20:05 - May 23,14 20:05
+ dbnasrs021
+ dbnasrslz2 |||
+ dbnasrs031 f | ll.‘l
+ dbnasr5032 A ETAN | I N

M !

A [ , I A AN iy | Al I\ A 4
'I\'\l'ﬁ'"PI". y II W '.'ﬁ'ul'i'ulll I',-‘-,':'n'll."l'v' I'.l'\ﬂl Ilﬂ' ) II|II L"-' | Wt IN‘ I\I W A ATRY v I"'.‘l""-.'l 'ﬁ'ﬁl,‘,u\.'\,"'l.'lﬂ"w"'u'h"'lfllr.‘l jl I". ||I||!|
|‘ Ir. |

+

dbnasrs041
dbnasrs042 4 f\'lll'*'l N
dbnasrs051 '

dbnasr5052
dbnasrs061
dbnasrs062
dbnasrs5071

+ dbnazrs072 Throughput :‘U

|
| f-'

| hol
||l|| -.__"I ||| |Il|'|lllllllIIII|l1II LA |

¥

+

1000 12:00 1400 1&:00 18:00

4

[] show legends [ | Show thresholds  J« =

+

1day w F, T Actions w May 22,14 20:05 - May 23,14 20:05

&00,000
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400,000

300,000

kh_per sec

200,000

100,000

o

Monitor

Set Up “Wolume Throughput Wolume Latencies Top Performance Events 1-Up  2-Up 4-Up &Up




Netapp Management console 3.3

I NetApp Management Console : Manage Performance - rgaspar on db-crmode.cern.ch EI

Fie WView Tasks Performance Advisor Help

<= wp i | @ | (K] @ | Group g Global [+ -
dbnasr5071: Node Summary View - Advanced View

() Logical (®) Physical Ll dbnasrso71 X b dbnasrso71 X

=1 |l Global

+ é ch2 E}’- Metrics Settings @ Filter Settings. @ Awerage consolidation is selected. Min and Max metric lines may not touch the data line.

+ é rac13

3 éracED Range w Actions W

May 22 14 20:05 - May 23,14 20:05

110,000

100,000

20,000

20,000

T0.000

60,000

288 Jad oy

50,000

0,000

20,000

20,000

] '\."'-"\'- I.'L
10,000

22.00 0000 0z:00 0<:00 0&:.00 0=:00 10:00 12:00 14:00 16:00 12:00 20:00

Show legends |:| Show thresholds

Monitor [l |:|- net_data_sent [X:Time, %" kb_per_sec] 95 Percentile (Simple}
- net_data_recv [X:Time, ¥ kb_per_sec] 5 Em 5 Minute 85 Percentile (Step)

” EI! disk_data_read [X:Time, % kb_per_sec] [T

Set Up




Netapp Management console 3.3

I MetApp Management Console : Manage Performance - rgaspar on db-cmode.cern.ch EI
Fie “iew Tasks Performance Advisor Help

o i | @ | (2 @ | Group |51 Giobal [~ S—— n NetApp
dbnasr5042- Node - CP details

O Logical (®) Physical Ll donasrso71 ¥ ‘ fie dbnasrsoTl X Ly dbnasrsosz X
r- Global
& 2 o2 Available views: |N|:H:Ie— CP details [« %% setpefaut [ =o0c 2= View Actions w
+ L=
+ é rac13
- "y
S 4 racs0 CP Activity 2
+ dbnasrs011
+ dbnasrs012 1 week w Q Q Actions w May 16,14 20:13 - May 23,14 20:13

+

dbnasrs021
dbnasrs022
dbnasrs031
dbnasrs032
dbnasrs041
dbnasrs042
dbnasrs051
dbnasrs052
dbnasr5061
dbnasrs062
dbnasrs07
dbnasrs072

O A R o O O

+-[F

+

21-May 22-May

Show legends

- cp_count:snapshot generated CP
cp_count:wafl_awvail_bufs generated CP Time
cp_count:dirty_blk_cnt generated CP Time
cp_count: full NM%W-log generated CP
cp_count:back-to-back CP
cp_count: flush generated CP
cp_count:sync generated CP

Monitor

Set Up




Conclusions

Positive experience so far running on C-mode

Mid to high end NetApp NAS provide good
performance using the FlashPool SSD caching
solution

=—lexibility with cluster ONTAP, helps to reduce
the investment

Design of stacks and network access
require careful planning
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