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Example 1: Prediction of Free Disk Space for Database

)
|

Specifics of DB monitoring —
Auto-growth of DB extent is stepwise e e
(long time intervals with random jump)

_Data-1 DataFile_Size_GB
_Data-2 DataFile_Size_GB

_data-3 DataFile_Size_GB
data4 DataFile_Size_GB
data5 DataFile_Size_GB

_Index DataFile_Size_GB
_Index2 DataFile_Size_GB

_Log DataFile_Size_GB

160 Days
140 Days
120 Days
100 Days
80 Days

60 Days

Problem —
Forecast is dropped dramatically

below critical threshold

' g
| [alll 81 Days 74Days 117.91 Days 144 Days




Example 1: Prediction of Free Disk Space for Database 5

. Free disk space on /genesys (percentage)
26 %

24 %
22 %
20 % i

18% . Extend | Historical look back period Forecast
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¢ Look back period is long enough :

M Free disk space on /genesys (percentage)
when covers 5-10 extent steps e .
N Solution -
- - -
Extend historical look back period
- -

N Free disk space on /genesys (percenta to make forecas“ng llne smOOth

16 %

14 %

12 %

10 %

8%

6%
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last min avg rmamx
M Free disk space on /genesys (percentage) [alll 429% 426% 11.05% 1431 %

& Resources - Urgent - free space is less than 5% on volume /genesys  [< 5]




Example 2: Prediction of Available Memory 6

&= .
Available memory prediction (1d) \-)\-—/ Genesys
Metrics — .
Available memory on host = ««
running Java application :
Prediction data model — 3%
Linear z 1
Look back history — 6h 30%
Forecast horizon — 1h 28 %
Specifics — -~ | Problem-
Due to Java memory Ieak N last min avg max IncorreCt forecast after app restaned
B _Available memory prediction  [alll] 46% 27% 325% 46%
the app IS auto_restarted B _Available memory actual [alll 44% 27% 2% 44%
by Zabbix trigger
y gg . Available memory in % (1d) Auto-restart app }
Problem - o0
After Java service restarted, _ ., [Java memory leak

the memory is restored and <«
the forecast is not reliable «*

22:00
2300
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00

Solution —
Ignore the history and
reset IOOk baCk perIOd M Available memory in%  [all] Sll.allsg% 2?@2% 36?3%% 85r.n:§%

08-24 12:25
08-25 12:25



Example 3: Prediction of Cyclic Workload 7
Genesys

©

Business metrics of cyclic workload at Genesys:
» SIP calls count

» Number of web sessions

» Number of processes

» Etc.

[ MCP SipCurrentinboundSessions summ  [all]

sjclmcps: MCP SipCurrentinboundSessions summ (14d)

( Specifics —

Daily workload cycle J
Each cycle has specific pattern, height, width, etc. y ye

100 %

80 %

60 %

40 %

20 %

0%

.

\

Jidle time (7d)

=

o o o o
& = 5 =

— 2

@

= = = I

last

ooooooooooooooooooooooooooo
oooooooooooooooooooooooooo
mmmmmmmmmmmmmmmmmm

22292 2 Droblem -
T Existing prediction models produce false alarms

9
[ cPUidletime [all] 95.68% 0% 7442% 98.72%

on rapid data change in the end of working day




Example 3: Prediction of Cyclic Workload 8

. . . . RingCentral
Business metrics of cyclic workload at RingCentral: ngy”m

» Calls connections count
» Number of HTTP requests
» Fax queue size

FAX Queues size (1m)

250 [ Daily workload cycle
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FAX Queues size (1m) v

|
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. g
fast min  avg max

B FAX Rendenng inProgress  [max) 8 0 238

B FAX Rendernng Queued [max] 42 0 4735 452K

@ FAX Renderng Required [max] 43 28 5021 176K

B FAX Sent InProgress [max] 60 11 8475 664

B FAX Sent Queued [max] 1 0 144 766

[ FAX Sent Required [max]) 27 0 2627 46K

[E FAX Send Not Rendered  [avgl] 0 0 0 0

[0 FAX Senders Count [max] 12 0o 812 87



New Data Model for Cyclic Workload

The ideais to predict future workload based on the pattern of historical cycles

O_EPP a_zpp 1 — —
; [Parameters of a pattern | /f-r—-* \r
— |
—— A “‘"ﬂ#
1500 N i
h rooo il S AN VIVR 11 P oy P T — Pt 11| L
T Y ‘ Bl i T \[ li —
I Repetitive pattern of a data series
= — ° | (not single values like in Zabbix doc) |

The goal is to detect potential anomaly and prevent capacity problems Anomaly
) swl.genprim.com: CPU idle time (3d)
Normal cycles | G

5= & & =2 = = [ =2 == =2 = =5 5 =5 =2 = = 5 =5 =5 =2 = =2 =2 =2 = =2 = = = @4 = = © = = = = = =5 9 = = 5 =5 =5 5 =2 =5 =5 5 = =2 =2 Mo = 5 =5 =2 =2 =2 =2 =5 2 =2 = = = = = o
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last min avg max
W cPU idle time  [all 458% 1.45% 40.58% 83.8l1%
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Examples of the Anomalies Detected in Cyclic Workload

SIP calls (1d)
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SIP calls (1d)
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Recommendations and Expectations 12

Recommendations for prediction improvement:

v'If metric is changed stepwise, we need to extend historical look back period
to cover at least 5 extent steps (Zabbix doc says 5-10)

v'Ratio 5:1 between look back history and forecast horizon is recommended
for more accurate forecast (Zabbix doc says to start with 1:1)

v'After application is auto-restarted or the host is rebooted, we definitely need
to reset look back history, otherwise the forecast is no longer reliable

Expectations for future:
v'Allow using trends in the forecast calculation, at least for linear model
(currently the prediction is limited by history data and no trend data is used)

v Implement new data model for prediction of cyclic processes and events
(currently is not supported in Zabbix)

Thank you!



