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What is Grafana?

IBM Spectrum
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Create, explore, and share dashboards
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https://grafana.com/grafana
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Grafana tfeatures highlights

Application

— pretty easy to install and configure

— OS: Linux, Mac, Windows, Docker or building from
source

— powerful visualization capabilities

— wide array of customization options

— large community of users and active contributors

— hundreds of dashboards and plugins in the official
library

Data Source
— built-in integration with Graphite, Prometheus,
InfluxDB, openTSDB, Elasticsearch, MySQL,
PostgreSQL, and many others...
— for each data source specific query editor
— extend Grafana by writing your own plugins
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Dashboard

— dynamic & reusable dashboards

generic dashboards trough templating
comprehensive charts

slice and dice data in any way

mix different data sources in the same dashboard
Sharing data & dashboards across the team in many
ways (direct link, snapshot, export & import)

Row/Panel

easy style switch ( graph, singlestat, table, heatmap and
free text)

flexible data transformation (time series to rows or time
series to columns)

mix different data sources in the same graph

query Inspector

alias patterns


https://grafana.com/dashboards
https://grafana.com/plugins
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Grafana integration with IBM Spectrum Scale

Grafana
— talks to backends over REST HTTP API

Prometheus
InfluxDB AP
IBM Spectrum Scale BRIDGE for o Graphie
G rafa na AP D GRAFANA }4"
A
— standalone Python application
openTSDB gg;
— openTSDB data exchange format API[ o

A

— full set of IBM Spectrum Scale supported

metrics

IBM Spectrum

BRIDGE

it

I

IBM Spectrum Scale .~ :_ )

IBM Spectrum Scale |-'_—I'-‘—

— communicates with Grafana via port 4242
(default by openTSDB)

v
pmcollector — >
‘ -----_':'_'-_-._,__-_-""-___---_,
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IBM Spectrum Scale Bridge updates

IBM Spectrum Scale Bridge version 4.0

. . - . NEW !
— will be available at the beginning of April 2019

— tested with Grafana 6.0, Python 2.7, 3.6, CherryPy 18.01

— tested with IBM Spectrum Scale 4.2.3, 5.0.2, 5.0.3

NOTE: CherryPy has dropped support for Python 2 with version 18.0.0

Bridge source code changes

— most improvements done to the selection/setting query interval
« use metric data polling interval, if the downsampling is disabled explicitly (!)

« allow MIN, MAX, SUM, AVG calculation for the downsampling NEW !

New bundle of “Example Dashboards”

— download for free

NEW !
— will be published on developerWorks , together with the bridge v.4

— organized in sub groups: HOWTOQ'’s, protocols, cloud...

IBM Spectrum Scale: Performance Data analytics with Grafana dashboards/ March 15, 2019 / © 2019 IBM Corporation

IBM Spectrum


https://www.ibm.com/developerworks/community/wikis/home?lang=en!/wiki/General%20Parallel%20File%20System%20(GPFS)/page/Downloads
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New bundle “Example Dashboards”

{9 Available Dashboards

Cloud data writes (entire IBM Spectrum Scale infrastructure)
Dynamic Data Transformation (Table Panel)
SMB operations (all data in 1 graph)

Understanding Aggregation ( aggregation over timeseries)

HOWTO Dashboards

File System Capacity View
File Systems View
Fileset Quotas

Inodes Capacity View

Basic Dashboards

IBM Spectrum

Main Dashbord
Multi-cluster Dashboards

Metwork
(Linux)Network and general metrics

NSD Server
MNSD disks operations

Pool Capacity View
SMB operations (compare view)

r ¥ L L n L I I

Protocols (MOT SUPPORTED NOW)
TCT fileset transfers

Protocols Dashboards Advanced Dashboards set

NFS
Filesets Capacity Utilization

SME operations
GPFSWaiters

SME operations (all data in 1 graph)
Memory_utilization

TCT/Cloud Dashboards Templating Options

Cloud data writes (entire IBM Spectrum Scale infrastructure)

df_free /my5.0.3TrestCluster df_free /5.0.3_latest df_free /my5.0.2cluster df_free /my4.2 3cluster

76.0 GiB 62.3 GiB 95.0 GiB 16.7 GiB
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New bundle “Example Dashboards” BM Spectrum

{ Available Dashboards

HOWTO Dashboards Basic Dashboards
Cloud data writes (entire IBM Spectrum Scale infrastructure) File System Capacity View
Dynamic Data Transformation (Table Panel) File Systems View
SMB operations (all data in 1 graph) Fileset Quotas
Understanding Aggregation ( aggregation over timeseries) Inodes Capacity View

Main Dashbord
Multi-cluster Dashboards

available from the
previous Bridge
releases

Network
(Linux)Metwork and general metrics

NSD Server
NSD disks operations

Pool Capacity View
SMB operations (compare view)

» ©» I I I I I I I

Protocols (NOT SUPPORTED NOW)
TCT fileset transfers

Protocols Dashboards Advanced Dashboards set
NFS

Filesets Capacity Utilization

SMB operations
GPFSWaiters

SMB operations (all data in 1 graph)
Memory_utilization

TCT/Cloud Dashboards Templating Options

Cloud data writes (entire IBM Spectrum Scale infrastructure)

df_free /my5.0.3TrestCluster df_free /5.0.3_latest df_free /my5.0.2cluster df_free /my4.2.3cluster

76.0 GiB 62.3 GiB 55.0 GiB 16.7 GiB

—

New dashboards download package will be
available with the Bridge v.4
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New bundle “Example Dashboards” BM Spectrum

Q |

@ Recent

88 Dashboards
L[

B8 Available Dashboards

. (Linux)Metwork and general metrics . y
&h Manage & Playlists & Snapshots ] NamedQueries | | cluster_selection |
R NamedQueries
4+ Dashboard + Folder + Import it NSD disks operations S —

ll SME operations (all data in 1 graph)

(o | protocce | o

Filter by Starred «  Filter By Tag 88 S\IP operations (compare view) | cluster_selection | | protocols | | smb

ll SMB operations across entire IBM Spectrum Scale environment (com — @] |E|

B8 experimental
n TCT fileset transfers : SearC h by
.I SMB operations TA
= I
" TCT fileset transfers (compare view) Ty G O
dashboard

" Cloud data writes (entire IBM Spectrum Scale infrastructure) n a I I l e

" TCT filesystems transfers

1) TCT filesystems transfers (fs + fsets)
1) TCT access point (compare view)

. Dynamic Data Transformation (Table Panel)
Available Dashboards "

" Understanding Downsampling
experimental
" Understanding Aggregation ( aggregation over timeseries)

TCT template
" Templating Options

B8 TcTiemplate

folder structure
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Getting Started with “HOWTO Dashboards”

“Learning by Doing”
— Install Grafana & IBM Spectrum Scale bridge for Grafana

> follow bridge installation instructions on the developerWorks

— add your cluster to Grafana monitoring sources
— download and import example dashboards (HOWTO’s recommended)
— try out Grafana & bridge features interactively

— modify and design your own dashboards

HOWTO Dashboards
Cloud data writes (entire IBM Spectrum Scale infrastructure)
Dynamic Data Transformation (Table Panel)

SME operations (all data in 1 graph)

Understanding Aggregation ( aggregation over timeseries)

Understanding Downsampling
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https://www.ibm.com/developerworks/community/wikis/home?lang=en!/wiki/General%20Parallel%20File%20System%20(GPFS)/page/Setting%20up%20the%20IBM%20Spectrum%20Scale%20Performance%20Monitoring%20Bridge%20for%20Grafana

Getting Started with “HOWTO Das BM Spectrum

{9 Understanding Downsampling

MEM_MEMFREE with Original Sensor Period MEM_MEMFREE for gpfsgui-21.novalocal
439Gl Time 1s 10s 10s (avg) 10s (min) 10s (max)
391 GiB : . 20719-03-15 11:25:37 402980

2019-03-1511:25:38 403168
342 GiB

20719-03-15 11:25:39 403520

293 GiB
11:2500  11:2510 112520 112530 97540  11:2550 112600 112610 11:2620 11:2630 112640 112650 11:27.00 0 11270 112720 11:27:30 2019-03-15 11:25:40 324900 395493 395493.6 324900 403596

== gpfsgui-21.novalocal Min: 302.4 GiB 20719-03-15 11:25:41 328144

2019-03-1511:25:42 331544
MEM_MEMFREE with Downsampling to "10s "

415GiB 2019-03-15 11:25:43 309684
391 GiB

366 GiB

342 GiB 2019-03-15 11:25:45 373776

317 GiB
11:2500 11:2510 112520 172530 11:2540 112550 11:2600 112610 11:2620 11:26:30 11:2640 11:2650 112700 11:2770 0 112720 11:27:30 2019-03-15 11:25:46 374316

2019-03-1511:25:44 346888

== gpfsgui-21.novalocal Min: 348.2 GiB 20719-03-15 11:25:47 374932

2019-03-1511:25:48 375284
MEM_MEMFREE with Downsampling to * 10s" with AVG

415GiB 2019-03-15 11:25:49 375380
391 GiB

366 GiB .

342 GiB 2019-03-15 11:25:51 375448

317 GiB
112500 112510 112520 112530 112540 112550 112600 112610 112620 112630 112640 112650 112700 112710 112720 112730 2019-03-1511:25:52 375764

20719-03-15 11:25:50 375380 356532 356532.8 309684 375380

== gpfsgui-21.novalocal Min: 348.2 GiB 2019-03-1511:25:53 375752

2019-03-1511:25:54 375852

MEM_MEMFREE with Downsampling to "10s" with MIN, MAX

L 2
439 GiB

391 GiB

342 GiB

293 GiB
11:25:00 11:25:10 11:25:20 11:25:30 11:25:40 11:25:50 11:26:00 11:26:10 11:26:20 11:26:20 11:26:40 11:26:50 11:27:00 11:27:10 11:27:20 11:27:30

== min_values Min: 302.4 GiB == max_values Min: 366.6 GiB
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Getting Started with “HOWTO Das BM Spectrum

{9 Understanding Downsampling

MEM_MEMFREE with Original Sensor Period MEM_MEMFREE for gpfsgui-21.novalocal
439Gl Time 1s 10s 10s (avg) 10s (min) 10s (max)
391 GiB : . 20719-03-15 11:25:37 402980

2019-03-1511:25:38 403168
342 GiB

20719-03-15 11:25:39 403520

293 GiB
11:2500  11:2510 112520 112530 112540  11:2550 112600 112610 11:2620 11:2630 0 112640 112650 11:27.00 0 11270 112720 11:27:30 2019-03-15 11:25:40 324900 395493 395493.6 324900 403596

== gpfsgui-21.novalocal Min: 302.4 GiB 20719-03-15 11:25:41 328144

2019-03-1511:25:42 331544
MEM_MEMFREE with Downsampling to "10s "

415 GiB 2019-03-1511:25:43 309684

391 GiB
366 GiB

342 GiB 2019-03-15 11:25:45 373776 |nterva|

37 GiB

2019-03-1511:25:44 346888

11:2500 11:2510 112520 11:2530 11:2540 112550 11:2600 112610 112620 112630 11:2640 11:2650 112700 11:2700 0 112720 11:27:30 2019-03-15 11:25:46 374316 (103)

== gpfsgui-21.novalocal Min: 348.2 GiB 20719-03-15 11:25:47 374932

2019-03-1511:25:48 375284
MEM_MEMFREE with Downsampling to * 10s" with AVG

415GiB 2019-03-15 11:25:49 375380
391 GiB
366 GiB .
342 GiB 2019-03-15 11:25:51 375448

317 GiB
112500 112510 112520 112530 112540 112550 112600 112610 112620 112630 112640 112650 112700 112710 112720 112730 2019-03-1511:25:52 375764

20719-03-15 11:25:50 375380 356532 356532.8 309684 375380

== gpfsgui-21.novalocal Min: 348.2 GiB 2019-03-1511:25:53 375752

2019-03-1511:25:54 375852

MEM_MEMFREE with Downsampling to "10s" with MIN, MAX

L 2
439 GiB

391 GiB

342 GiB

293 GiB
11:25:00 11:25:10 11:25:20 11:25:30 11:25:40 11:25:50 11:26:00 11:26:10 11:26:20 11:26:20 11:26:40 11:26:50 11:27:00 11:27:10 11:27:20 11:27:30

== min_values Min: 302.4 GiB == max_values Min: 366.6 GiB
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Getting Started with “HOWTO Dashboards”

2

HOWTO / Understanding Aggregation ( aggregation over timeseries...

my5.0.3TestCluster capacity aggregated at disk level

diskB  disk10 disk7 diskd disk5 diské disk2 disk1 disk4 disk3

my5.0.3TestCluster capacity aggregated at pool level

dataPooliystem: faHataPool 1dataPool&yster: fa?testDatadata: gpfsEystemn:  data: objfssystem:
fal: fad- fad- fa- gpfal: obijfs:

my5.0.3TestCluster capacity aggregated at filesystem level

fa1 fs2

my5.0.3TestCluster capacity aggregated at filesystem level

gpfs0 objfs

my5.0.3TestCluster

my5.0.2cluster capacity aggregated at disk level

disk2 disk3 disk4 disk7 diské diskd disk1 disk5

my5.0.2cluster capacity aggregated at pool level

data: gpfs0Osystem: objfsdata: objfs:myPool: faataPool: falsystem: fa&ystem: gpfsGystem: fa1:

my5.0.2cluster capacity aggregated at filesystem level

fs2 fal

gpfs0 objfs

my5.0.2cluster capacity aggregated at filesystem level

my5.0_2cluster

IBM Spectrum Scale: Performance Data analytics with Grafana dashboards/ March 15, 2019 / © 2019 IBM Corporation
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- () Last 24 hours

Cycle view mode

my4.2.3cluster capacity aggregated at disk level

disk10 disk11 disk2 disk1 disk4 disk3 disk12

my4.2.3cluster capacity aggregated at pool level

data: gpfs0: data: objfs: system: objfssystem: gpfs0:system: f31: system: f32: myPool: fa1:

my4.2.3cluster capacity aggregated at filesystem level

. . I —
f=1

gpfs0 fs2 objfs

my4.2.3cluster capacity aggregated at filesystem level

my4.2 3cluster




Getting Started with “HOWTO Dashboards”

2

HOWTO / Understanding Aggregation ( aggregation over timeseries...

my5.0.3TestCluster capacity aggregated at disk level

/
111

diskB  disk10 disk7 diskd disk5 diské disk2 disk1 disk4 disk3

\

my5.0.3TestCluster capacity aggregated at pool level

dataPooliystem: faHataPool 1dataPool&yster: fa?testDatadata: gpfsEystemn:  data: objfssystem:
fal: fad- fad- fa- gpfal: obijfs:

my5.0.3TestCluster capacity aggregated at filesystem level

fa1 fs2 gpfs0 objfs

\ my5.0.3TestCluster capacity aggregated at filesystem level /

my5.0.3TestCluster

the number of time series reduced from 25 to 3

my5.0.2cluster capacity aggregated at disk level

-
111

disk2 disk3 disk4 disk7 diské diskd disk1 disk5

~

my5.0.2cluster capacity aggregated at pool level

data: gpfs0Osystem: objfsdata: objfs:myPool: faataPool: falsystem: fa&ystem: gpfsGystem: fa1:

my5.0.2cluster capacity aggregated at filesystem level

fs2 fal

gpfs0 objfs

\ my5.0.2cluster capacity aggregated at filesystem level

my5.0_2cluster
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- () Last 24 hours

Cycle view mode

my4.2.3cluster capacity aggregated at disk level

~
111

disk10 disk11 disk2 disk1 disk4 disk3 disk12

~

my4.2.3cluster capacity aggregated at pool level

data: gpfs0: data: objfs: system: objfssystem: gpfs0:system: f31: system: f32: myPool: fa1:

my4.2.3cluster capacity aggregated at filesystem level

. . I —
f=1

gpfs0 fs2 objfs

\ my4.2.3cluster capacity aggregated at filesystem level

my4.2 3cluster

IBM Spectrum
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Use case “SMB operations” 5V Spectrum

SMB operations -

select cluster | select profocolnode gpfsgui-23.novalocal = select operation  close + create + read + write = tinterval 1m~

5.0.3_latest SMB latency SMB ‘op_count' for node: gpfsgui-23.novalocal
my4.2. 3cluster Time close create
my5.0.2cluster 2019-03-12 13:45:10

my5.0.3TestCluster 2019-03-12 13:45:20

default
2019-03-12 13:45:30
2018-03-1213:45:40
2019-03-12 13:45:50
2018-03-12 13:46:00

2019-03-12 13:46:10

2019-03-12 13:46:20

D|_|S e L L F. _ I' J-'_ Y 0

1332 1334 1336 1338 13:40 : : 13:54 13:56 13:58 14:00 2019-03-12 13:46:30

= op_time = op_count
2019-03-12 13:46:40
2019-03-12 13:46:50

Total SMB 10 throughput

2019-03-1213:47:00
2019-03-12 134710
2019-03-1213:47:20

2019-03-12 13:47:30

DB - - -
13:32 1334 1336 1338 1340 : 1344 1346 1348 1350 1352 1354 1356 1358 1400

== op_inbytes Max: 1793 MB == op_outbytes Max: 17.90 MB
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Use case “SMB operations” 5V Spectrum

{9 SMB / SMB operations -

select cluster  5.0.3_latest = select protocolnode  gpfsgui-23.novalocal = select operation  close + create + read + write = tinterval Im~

SMB latency SMB "op_count' for node: gpfsgui-23.novalocal
Time close create
2019-03-1213:4510
2019-03-1213:45:20
2019-03-1213:45:30
2019-03-1213:45:40
2019-03-12 13:45:50
2019-03-12 13:46:00
2019-03-1213:46:10

| 2079-03-12 13:46:20

: ¥ ] , ) . VA i}
13:32 1334 13:36 13:38 ; : 13:54 13:56 13:58 14:00 2079-03-1213:46:30

Ops —=T

== gp_time = Op_count
2019-03-12 13:46:40

2019-03-12 13:46:50
Total SMB 10 throughput

2019-03-12 13:47:00
2019-03-12 13:47:10

2019-03-12 7~ " —
Queriesto ¥ $byCluste

0B - -~
13:32 13:34 13:36 13:38 13:40 j 13:44 13:46 13:48 13:50 13:52 13:54 13:56 13:58 14:00 node - pm. fiter(SbyNode), roupBy = false # % operation tter(S

= = pm_filter(Soperation) _ gr =

== op_inbytes Max: 17.93 MB == op_outbytes Max: 17.90 MB , o & ). GroupBy = true & 3 i
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IBM Spectrum

Use case “SMB operations”

SMB operations (compare view) -

select cluster  my5.0.2cluster = select protocol node gpfsgui-13.novalocal = select second cluster  5.0.3_latest = select protocol node on second cluster  gpfsgui-23.novalocal = select operation  close + create + read + write ~ t_interval 10m ~

“close + create + read + write" OPERATIONS on my5.0.2cluster/gpfsgui-13.novalocal “close + create + read + write” OPERATIONS on 5.0.3_latest/gpfsgui-23.novalocal

05:00 09:00 10:00 13:00 14:00 15:00 16:00 17:00 19:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

== clpze == write == cregte == read == cloge == create == read == write

SMB "op_count' for node: gpfsgui-13.novalocal SMB 'op_count' for node: gpfsgui-23.novalocal
Time close write eate Time close create

2019-03-12 16:40:00 0 2019-03-12 07:23:40

2019-03-12 16:50:00

2019-03-12 17:00:00

2019-03-1217:10:00

2019-03-1217:20:00

IBM Spectrum Scale: Performance Data analytics with Grafana dashboards/ March 15, 2019 / © 2019 IBM Corporation
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IBM Spectrum

Use case “SMB operations”

SMB operations (compare view) -

select cluster  my5.0.2cluster = select protocol node gpfsgui-13.novalocal select second cluster  5.0.3_latest = select protocol node on second cluster  gpfsgui-23.novalocal = select operation  close + create + read + write ~ t_interval 10m ~

“close + create + read + write" OPERATIONS on my5.0.2cluster/gpfsgui-13.novalocal “close + create + read + write” OPERATIONS on 5.0.3_latest/gpfsgui-23.novalocal

05:00 09:00 10:00 13:00 14:00 15:00 16:00 17:00 19:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

== clpze == write == cregte == read == cloge == create == read == write

SMB "op_count' for node: gpfsgui-13.novalocal SMB 'op_count' for node: gpfsgui-23.novalocal
Time close write eate Time close create

2019-03-12 16:40:00 0 2019-03-12 07:23:40

2019-03-12 16:50:00

2019-03-12 17:00:00

2019-03-1217:10:00

2019-03-1217:20:00
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Use case “SMB operations” 5V Spectrum

SMB operations across entire IBM Spect... ; @Lastihowr Q &

select cluster  my5.0.2cluster select protocol node  gpfsgui-13.novalocal select second cluster  5.0.3_latest ~ select protocol node on second cluster  gpfsgui-23.novalocal select third cluster  my5.0.3TestCluster ~ select protocol node on 3.cluster  gpfsgui-23.novalocal »

select fourth cluster  my4.2 3cluster select protocol node on 4.cluster gpfsgui-13.novalocal = select operation  close + create + read + write = t_interval 105 =

“close + create + read + write” OPERATIONS on my5.0.2cluster/gpfsgui-13.novalocal “close + create + read + write” OPERATIONS on 5.0.3_latest/gpfsgui-23.novalocal

== cloge Max: 3 == cloge Max: 9
= write Max: & == create Max: 9
== cregte Max: 3 == read Max: 5

== read Max: 0 = write Max: 5

o

il
13:40 13:50 14:00 1410 13:40 13:50 14:00 1410

‘close + create + read + write" OPERATIONS on my5.0.3TestCluster/gpfsgui-23.novalocal "close + create + read + write” OPERATIONS on my4.2.3cluster/gpfsgui-13.novalocal

== close Max: 17 == close Max: 10
== create Max: 17 = write Max: 20
== read Max: 0 == create Max: 10

= write Max: 18 == read Max: 6
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Use case “SMB operations” 5V Spectrum

SMB operations across entire IBM Spect... ; @Lastihowr Q &

select cluster  my5.0.2cluster select protocol node  gpfsgui-13.novalocal select second cluster  5.0.3_latest ~ select protocol node on second cluster  gpfsgui-23.novalocal select third cluster  my5.0.3TestCluster ~ select protocol node on 3.cluster  gpfsgui-23.novalocal »

select fourth cluster  my4.2 3cluster select protocol node on 4.cluster gpfsgui-13.novalocal = select operation  close + create + read + write = t_interval 105 =

“close + create + read + write” OPERATIONS on my5.0.2cluster/gpfsgui-13.novalocal “close + create + read + write” OPERATIONS on 5.0.3_latest/gpfsgui-23.novalocal

== cloge Max: 3 == cloge Max: 9
= write Max: & == create Max: 9
== cregte Max: 3 == read Max: 5

== read Max: 0 = write Max: 5

o

il
13:40 13:50 14:00 1410 13:40 13:50 14:00 1410

‘close + create + read + write" OPERATIONS on my5.0.3TestCluster/gpfsgui-23.novalocal "close + create + read + write” OPERATIONS on my4.2.3cluster/gpfsgui-13.novalocal

== close Max: 17 == close Max: 10
== create Max: 17 = write Max: 20
== read Max: 0 == create Max: 10

= write Max: 18 == read Max: 6
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Use case “SMB operations” 5V Spectrum

SMB operations across entire IBM Spect...

select operation tinterval bm -

flush SMB “read + write" OPERATIONS TOTALY performed from/to entire IBM Spectrum Scale environment

getinfo == my5.0.2cluster Max: 70

ioctl = 50.3_latest Max: B7

== my5.0.3TestCluster Max: 36
keepalive

= my4.2 3cluster Max: 110
lock
logoff
negprot
notify
read

sesssetup

setinfo

tcon
tdis

« write

3/8 00:00 3/8 12:00 3/9 00:00 3/912:00 310 00:00 310 12:00 3/11 00:00 3M1 1200 3/M2 00:00 3M212:00 313 00:00 3M1312:00 3/14 00:00 314 12:00
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Use case “SMB operations” 5V Spectrum

SMB operations across entire IBM Spect...

select operation tinterval bm -

flush SMB “read + write" OPERATIONS TOTALY performed from/to entire IBM Spectrum Scale environment

getinfo == my5.0.2cluster Max: 70

ioctl All 4 data sources = 50.3_latest Max: B7

== my5.0.3TestCluster Max: 36
keepalive (C| uste I'S)

= my4.2 3cluster Max: 110
lock
logoff
negprot
notify
read

sesssetup

setinfo

tcon
tdis

« write

3/8 00:00 3/8 12:00 3/9 00:00 3/912:00 310 00:00 310 12:00 3/11 00:00 3M1 1200 3/M2 00:00 3M212:00 313 00:00 3M1312:00 3/14 00:00 314 12:00
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Use Case “data transfers to a cloud” BM Spectrum

TCT filesystems transfers (fs + fsets) -

select cluster | tinterval 10m -

5.0.3_latest Total number of transfer requests from filesystems per CSAP Time (in second) taken for transfer requests from filesystems per CSAP
my4.2.3cluster
my5.0.2cluster
my5.0.3TestCluster

default

20

N TRA . 0L I

3M320:00 3140000 340400 3JN40800 3INN47200 314171600 3142000 3JIA5H00:00 350400 350800 3IN51200 3IMN516:00 3MN320:00 3140000 3140400 3140800 3141200 3IA41716:00 3JIN420:00 3JIN500:00 3IN50400 3IAN50800 3IAN51200 3151600

== mylBMCloudAccessPoint: fs1 == gpenstack]_AccessPoint: objfs == openstack1_AccessPoint: gpfs0 = mylBMCloudAccessPoint: fs1 == openstack1_AccessPoint: objfs == openstackl1_AccessPoint: gpfs0

filesystems transfers to a cloud provider (bytes) filesystems transfers to a cloud provider (time msec)

5.8 min
5.0 min
4.2 min
3.3 min

2.5 min

1.7 min

50s

s Lo L Dm5.|| | | |||..|‘I

3IM3Z0:00 3M400:00 31140400 3INN408:00 3IN4171200 3I141600 3IAN420:00 3JFA50000 350400 3IN50800 351200 351600 3MN320:00 3140000 340400 340800 3141200 3IAN41716:00 3IN420:00 3JIN500:00 3IN50400 3IN50800 3IAN51200 3151600

== fz: pbjfs == fs:fg1 == f3: gpfs0 == fg: phjfs == fs: fg1 == f3: gpfs0
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Use Case “data transfers to a cloud” BM Spectrum

19 @8 TCT/TCT access point (compare view)

select cluster my5.0.2cluster ~ selectcsap  mylBMCloudAccessPoint ~ select csap to compare  openstack1_AccessPoint ~ t_interval Th~

Data writes (bytes) from mylBMCloudAccessPoint Data writes (bytes) from openstack1_AccessPoint

0B 0B I “

3/1320:00 3/1400:00 3/1404:00 3/1408:00 3/141200 3/1416:00 3/1420:00 3/1500:00 3/150400 3/1508:00 3/151200 3/1516:00 3/1320:00 3/1400:00 3/140400 3/1408:00 3/1471200 3/1416:00 3/1420:00 3/1500:00 3/1504:00 3/1508:00 3/1512:00
== mylBMCloudAccessPoint Max: 1.924 GB

3/1516:00
== openstackl_AccessPoint Max: 581 MB

Data writes (time) from mylBMCloudAccessPoint Data writes (time) from openstack1_AccessPoint

40s
30s
20s

1.0s

0ms Oms I — I

3/1320:00 3/1400:00 3/1404:00 3/1408:00 3/1471200 3/1416:00 3/1420:00 3/1500:00 3/1504:00 3/1508:00 3/151200 3/1516:00 3/1320:00 3/1400:00 3/1404:00 3/1408:00 3/1471200 3/141600 3/1420:00 3/1500:00 3/1504:00 3/1508:00
== mylBMCloudAccessPoint Max: 6.076 s

3/1571200 3/1516:00

== openstack1_AccessPoint Max: 13.27 s

cloud-type = CLEVERSAFE-NEW cloud-type = OPENSTACK-SWIFT
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Use Case “data transfers to a cloud” BM Spectrum

Cloud data writes (entire IBM Spectrum Scale infrastructure)

Data writes (bytes) per CSAP
max
openstack1_AccessPoint 385 MB
mylBMCloudAccessPaoint 1.539 GB
myAccessPoint
openstack?_nodel1_AccessPoint 33 MB
openstack1_AccessPoint 385 MB

mylBMCloudAccessPoint 1.539 GB

15:00

Data writes (time) per CSAP

openstack1_AccessPoint
mylBMCloudAccessPoint
myAccessPoint
openstack?_node11_AccessPoint
openstack1_AccessPoint

mylBMCloudAccessPoint
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Performance Data analysis strategies

Time series analysis goals:
— Identifying the nature of the phenomenon represented by the sequence of observations

— forecasting (predicting future values of the time series variable)

Performance is based on measurements and forecasts in a controlled
environment. The performance of IBM Spectrum Scale environment might vary
depending on:

— the amount of multiprogramming in the users job stream

— the I/O configuration

— the storage configuration

— the workload processed
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Performance Data analysis strategies

Short time span queries
— a lot of ‘single time series’ graphs in one dashboard ?
— can benefit from filtering, selecting groups, combining corresponding metrics in a table

— useful for random error observations, examination of anomalies (Monitoring)

Wide time span queries
— number of data points more than number of pixels in a display screen ?
— thousands of data points per graph can affect response time of the browser
— can benefit from downsampling, aggregating

— useful for creating high level charts, “trend charts” (Trending)
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Pertormance Data analysis strategies
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S u m m a ry IBM Spectrum

— analysis methods vary depending on use case
— visualizing data provides visibility required for understanding what transpired at a given point in time
— Grafana is one of the most popular dashboard composer software (open source)
— the usage of Grafana is beneficial for:
» data monitoring of multiple IBM Spectrum Scale clusters
data visualizing for mixed environments
large-scale displays throughout

comfortable usability during data research & product development experimentation phase

vV VYV V VY

advanced performance monitoring
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Reference Materials

IBM Spectrum Scale bridge for Grafana

— IBM Spectrum Scale Bridge for Grafana on the developerWorks/IBM Spectrum Scale Wiki
— IBM Spectrum Scale bridge for Grafana in the IBM Knowledge Center

IBM Spectrum Scale useful links

— IBM Spectrum Scale - Performance Monitoring

— IBM Spectrum Scale - Viewing and analyzing the performance data

— IBM Spectrum Scale - list of performance metrics

— Enabling Hybrid Cloud Storage for IBM Spectrum Scale Using Transparent Cloud Tiering
— A Deployment Guide for IBM Spectrum Scale Unified File and Object Storage

— Cloud Object Storage as a Service

— IBM Software-Defined Storage Guide
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https://www.ibm.com/developerworks/community/wikis/home?lang=en#!/wiki/General%20Parallel%20File%20System%20%28GPFS%29/page/IBM%20Spectrum%20Scale%20Performance%20Monitoring%20Bridge
https://www.ibm.com/support/knowledgecenter/en/STXKQY_5.0.2/com.ibm.spectrum.scale.v5r02.doc/bl1adv_pmbridgewtgrafana.htm
https://www.ibm.com/support/knowledgecenter/en/STXKQY_5.0.2/com.ibm.spectrum.scale.v5r02.doc/bl1adv_perfandhealthmonitoring.htm
https://www.ibm.com/support/knowledgecenter/en/STXKQY_5.0.2/com.ibm.spectrum.scale.v5r02.doc/bl1adv_performancemonitoringPMT.htm
https://www.ibm.com/support/knowledgecenter/en/STXKQY_5.0.2/com.ibm.spectrum.scale.v5r02.doc/bl1adv_listofmetricsPMT.htm
http://www.redbooks.ibm.com/abstracts/redp5411.html?Open&pdfbookmark
https://www.redbooks.ibm.com/redpapers/pdfs/redp5113.pdf
https://www.redbooks.ibm.com/redbooks/pdfs/sg248385.pdf
http://www.redbooks.ibm.com/abstracts/redp5121.html?Open
https://www.slideshare.net/az990tony1?utm_campaign=profiletracking&utm_medium=sssite&utm_source=ssslideview

Reference Materials (&)} 18V Spectrum scale

Grafana

— http://docs.grafana.org/
— https://community.grafana.com/c/howto/faq
— Checkout the CHANGELOG.md file for a complete list of new features, changes, and bug fixes

External materials

— http://opentsdb.net/docs/build/html/user guide/query/aggregators.html

— http://opentsdb.net/docs/build/html/user guide/query/performance.html
— http://docs.cherrypy.org/en/latest/

— https://guides.github.com/features/mastering-markdown/

— https://logz.io/blog/grafana-vs-kibana/

— https://www.betterevaluation.org/en/evaluation-options/timeseriesanalysis

Experts talks (articles in German)

— https://www.embarc.de/wp-content/uploads/2016/08/Traenen_luegen nicht-Dashboards schon_deploy.pdf

— https://www.admin-magazin.de/Das-Heft/2017/06/Skalierbares-Monitoring-mit-Prometheus

— http://www.linux-magazin.de/downloads/der-datenvisualisierer-grafana-und-seine-backends/attachment/034-
039 grafana/

— https://www.informatik-aktuell.de/entwicklung/methoden/monitoring-das-maechtigste-werkzeug-fuer-cloud-
microservices-und-business.html

IBM Spectrum Scale: Performance Data analytics with Grafana dashboards/ March 15, 2019 / © 2019 IBM Corporation 41


https://community.grafana.com/c/howto/faq
https://community.grafana.com/c/howto/faq
https://github.com/grafana/grafana/blob/master/CHANGELOG.md
http://docs.cherrypy.org/en/latest/
http://docs.cherrypy.org/en/latest/
http://docs.cherrypy.org/en/latest/
https://guides.github.com/features/mastering-markdown/
https://logz.io/blog/grafana-vs-kibana/
https://www.betterevaluation.org/en/evaluation-options/timeseriesanalysis
https://www.embarc.de/wp-content/uploads/2016/08/Traenen_luegen_nicht-Dashboards_schon_deploy.pdf
https://www.admin-magazin.de/Das-Heft/2017/06/Skalierbares-Monitoring-mit-Prometheus
http://www.linux-magazin.de/downloads/der-datenvisualisierer-grafana-und-seine-backends/attachment/034-039_grafana/
https://www.informatik-aktuell.de/entwicklung/methoden/monitoring-das-maechtigste-werkzeug-fuer-cloud-microservices-und-business.html
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