\cmconue

What's in a Number?

Mmonitoring-ance:meastifing;

the spiritual-and:the carnal:




x Entrepreneur:- Omnikl:Messagersystems;:Girconus

» Author: Scalable InternetArchitectures; Web:Operations

x Speaker:overitospeaking-engagements:around:the - world
x - Engineer:SeniorAGNENMember I EEE-Member, AGM Queue

= - Open:Source:

Apache Tratfic:Server; Varnish, Node.js, node-iptrie, node-amqgp,
Solaris'HTTP accept filers;-OpenSSH + SecurlD, JLog, Mungo,
Portable umem, Reconnoiter, mod_log. spread/spreadlogd, Spread,
Wackamole; Zetaback, concurrencykit, Net::RabbitMQ, MCrypt,
node-gmp, node-compress, and others.
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» \Natching fromi:the outsiaen:
x  Obsernving:systems:ana:thelrioenaviors.

- Ultimately-assingle-obsevationzdistilis-into - two things:
x g setofcircumstarnces

®-g-value
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x \Vhat are you:looKking:at?
x outbound-octets:on
® an- Ethernet port /37 onta Switeh
- nrackikZinscatacentero
n - forcllentAGME

n \Nhattimeiisit?
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x \What are you:looking:at?
x |length-ot:timetntizRONEreadyfor
® g usSerloading:aweppage:tistore/iooAtem/bar)
® USing:Ghrome:o
® - from-Venzon:EoSiniEulton;: Maryland.

n \Nhattimeiisit?
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» Ultimately, there are twostypestolvaliesiwe:care -about:
- {ext
® an versionsnumbersattiprcode sshifingerprint
- NUMmeric

x - 0:0000000000095123;
18446144064986053352,
11283694 6:833€-23,
01100042
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= |ncredibly useful;
because the whencarsbe:correlated
With: otherevents:and:conaitions:

® - |0ea;
® - [fthedistinctset:ottext valtes:is:sufficiently small,
® - consligerttneiextvalteas-aadimension, and

n the new:valtie =1
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x Gode deployments Vs process activity




x [ here tendsitoberalotort:

® Example web:hits:
®x One box;-oneimetrc;izbilion7montn:;
x that's:only:400:events/second:

® - cacheventnas-apout20-aimensions.
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B72px% = 4 Weeks (24192008) or  3600s = 1px




B72px% = 4 Weeks (24192008) or  3600s = 1px
® N previousexample: 24000 samples per ‘point’




B72px% = 4 Weeks (24192008) or  3600s = 1px

N previousexample: 24000 samples per ‘point’
® cven at one minute samples: 60 samples per ‘point’

Saturday, December 10, 11



each 1S :a:Singtiary:
indiviaual;
unrepeatable;

unigue.

mondolithic.com
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® Active Is asynthesized:event:
® YOU perform:someactionzaninneastre:it:
®  Passive: s thercollectionroiotherevents:

x Stuffthatreally:nappenea:

®  Ask yourself:whichis:oetter.
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® Passive events:are1dealin:nigh-tratmc:environments.

» Active events-arenecessarysinslowstraticrenvironments.

® “Nigh-andlow:arerelative; So::

R VOLENEeaDoln

- alWways
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® [hink of a car's-:specdometet:
= [t Shows: yourhow:faStyourare:going(sorta)
x gt the-momentyotEreactit@aimost)
= the onhLreason:thisis:acceptableris:
= younavearudimentanstnderstanaing of physics,
® Volrareinne:car - and

® - VOUrpody IS exceptionally good
at detecting acceleration.
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® computers:are fastzbillionsS otinstructons persecond.
® VoU aren:tinsidethe :computer:

® MOSt USers::somenowsiorget:rudimentary: physics.

® - nterdaces:ancivistakreptesentations:mistead you.

® g Speedometeriorfamiiar-readout)-leads you to
a false:confiaencein:system: stability between samples.
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Original Graph

Aug 16 Aug 19

Write [OPS
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Original Graph
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210100 210130 21.02. =1. 21:03:3 21!04:00

Dishonesty Revealed.
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1. Denial-and:isolation
2. Anger

3. Bargainimg

4. -Depression

5. Acceptance
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let’s just skip this one, okay?

% 7 /
S

1. Denialand:{solation::)

2. Anger.
3. Bargaining
4. Depression

5. Acceptance
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let’s just skip this one, okay?

’~ 1t you're not angry, get angry:
~= it’s the next step in healing

4. Depression

5. Acceptance
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let’s just skip this one, okay?

- If you're not angry, get angry:
— it's the next step in healing

4. Depression

5. Acceptance
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® | can't reasonably:store:allsthedata:
= [[kely true.

® -Sinceslcanit storeallitheraata;
[ haveio:storesasstimmarization

® yes;theyire calleaaggregates.”
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® You are sampling:things:and:losmg:cata:

® the speedometerexample:

or

® You-aretaking-an:-average or-a:large set of samples.
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® [Nhe average ofa set:ornumoersis:
x {he singlemostuseitlstatistic

x  Byoitself it provides:veny:dittieansightinto
the nature-of:the-originalset.

n - Hello statiStics!
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® YOou should store; in-orderormportance:

® qverage ®:derivatives

® caradinality

= Standard:-deviation - dervative-stddev

R covariance ®-cerivative covariance
=N ax n-derivative min, max
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® YOou should store; in-orderormportance:

x gverage - cerivatives
® caradinality
®Stangard:deviation nderivative stddev

/ |

N FWIW: we dowt store these at Circonus (today)
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» \With the cardinality;-averageand:stdeey.

®x VOUCan-tunderstandiiareasonable:numipoer:of the
data:pomtsiares:nearsthe:average.

® - HoweverihiSHS:Oten misieadmng-selt:

x Ve expectnormaldistriputions-or
(more:likely)gammaidistrioutions
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x NO:

® | et S revisitithe:five:stages: oL grieving:
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let’s just skip this one, okay?

- If you're not angry, get angry:
— it's the next step in healing

4. Depression

5. Acceptance
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let’s just skip this one, okay?

- If you're not angry, get angry:
— it's the next step in healing

Sy This is where it gets interesting.
s

(3) Bargaming

5. Acceptance
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= \Wait. Stop.
® |n some systems:we:Know:enough:

n \Ne Know: thelr-aiStabUiions;
Lo thelleatner:seatithe inerta:orthe vessel.

x A sample-hereana:there;an-average, etc.
x  Good-enough:temperatire;-load, payments, bugs.

x Not'enough:aisk1OPS; memory-use, CPU time.
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® \We have alot:ofdataisourcesfrom:whnich
x We typically:compose:-antaverage: ofimany: values, and

® Understanaing:the:aistrioution:is-extremely valuable.

Saturday, December 10, 11



x (Glven an average: of:4;-and:-a:cardinality:or:000
maybe you:had - 1000:samples:ofiexactly: 47
Dunno.

® [fyou have a:stddev:or:l;
about:68:2 % OEOuIr
datapoints:witkoe
Detweern:3:ana:o:

<
| ©
™M
o
~N
o

» - [his:willEnever:beas detalled as a
histogram-of the full-dataset.
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® |[deally, we d - wantnistograms

bucketed:as-we:See:tit
with-allboatairepresented:

n - [oomuchraatastnissnstttractable:

" SO -now-do:webucket:?
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= |f | had humbers:boundec by a:smalkspace:
x petween Oms:ana-10ms
x| ‘could:-pucket|O=E =219 0):
® clevenbucketsHaityimanageable.
x \What'do-l:doswhenilget: 207202007 or 200007

x \What dolzdowhen:l-getlots of data
between:0.001and 17

Saturday, December 10, 11



x Ve make an:assumption:{(yes:Hass: & mption)
Ve asstuimeithe:samething:loating:pontassumes:

e [he differencelbetweensyenslarge-numioers-and the
difference-between:zvern:small=numbers:can have
accuracy:nversel:proportionalto:their magnitude.

Ve takethis:and:bula-histograms:
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= [0.001,0.01); SR Al G RAR
0.01,0.1); ek S A
0.1, 1), PRGSO Rl
1510), 2 hiE2) 12:4),4,0),
10,100}, 8,16),[16,32),[32,64),
100, 1000}, 64128),[27,28),[27,219),
1000, 10000); S D D1 D),
10000, 100000) e o)

Engineers might like these,

but humans do nof.
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x | og-linear:

015000 02550205 0585089504040

055 065 O 065, 0.9
10 o202 0u Ol 0505405 420

905 6:05; 107, 6.0, 9.0
104

x [ firstwitnesseadthisiin:BDrace-courtesy: of Bryan Cantrill
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® FOr some data; we: storessimple:statisticalzaggregations
x  Other bits:of:dataiwe-tise:iog=linear:nistograms

= quitemnsightialzwhile

= Still-smallienotigh:tosstore

® ASinglesiveminute:average: can:look- more like this:
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let’s just skip this one, okay?

’~ 1t you're not angry, get angry:
~ it's the next step in healing

-~ Thisis where it gets interesting.
4

(3) Bargaming

RS .
5. Acceptance We are still here...
at least in the open source world.
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®  Reconnoiter:

» hitps://labsiomnitEcom/ialoS/Areconnoiter

= NttpsZdithtibicom/omnitislans/reconnoiter

x Open:source(BSb)
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https://labs.omniti.com/labs/reconnoiter
https://labs.omniti.com/labs/reconnoiter
https://github.com/omniti-labs/reconnoiter
https://github.com/omniti-labs/reconnoiter

x G (as Godintendedy;
with lua bindings:toease: plugin:development

x Java (external)orndgetornakingtnings:-ike dMxX-easier
x Esper (Java)yforrstrearming-gueries: (fault:detection)

x AMQP-and:RESHorcomponentiintercommunication

x PostgresSQliEbacking:store

® \ery actively:aeveloped

Saturday, December 10, 11



x HIMLE+ESS

x Javascript:xJQuery ot

x  PHETORAIAKARIS

x Needsengineers.
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x Data Gollection:
x most standard:protocols{SNNERESEIDBG, etc.)

® Some nicebridges:toilegacy:systems:
(NagIos - munin;-etc:)

x Data'storage:
® Supportsisharaing

® - Never-deleteold:data
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x Ve don’t do-nistograms:now
x  Becauserallitheold:aataisstored:zwe:could

x| we haverenotigh:datastormake this:worthwhile,
wewillEliKkiey:need:an:on=the=fly-approach

Ve store raw:datazand:rolldpsincluding:

® average;-cardinality; stadev, derivatives
(@nd-counters)
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® Separates datadfromavisualization

® drag-n-drop:graphing

® real-time:data:
® - VOLECan Fun:enecksHoftenzeverny - 100ms?)
- VotEcan:seethat-aatainthe-browser

® - yOLEcan-compose-a:graph from disparate data
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® Reconnoiter supports - passiveimetric:sulbmission
® What version:of:cogde 1S:aeployed
» Reconnoiters:aesignisiocuseconsactive-collection
® - NOW-MayiusSers:nave:-SIgnea:tp
® oW Many:-VISHOFSHONYOUIESIHE
oW ftlEIS:youraisk
® - NOW:Mmany-open:bugs

® oW many-hours spent
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® Reconnoiter-doesntzsolve allEyotirprobliems
(we’re busy:trying:to-dothat:wiith:Girconus)

= | pelieve:Reconnolterisitnesoesttoolavailable
for-heterogeneots;multi=datacenter; full-architecture
monitorng:

= | am seriously:blased.
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let’s just skip this one, okay?

- If you're not angry, get angry:
— it's the next step in healing

~ ACCepta@ Here we are.
X

—— This is on you. Good luck.
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Fonts Served Globally FS Bandwidth Font Usage Leaderboard

URW++ Classico Medium

Neufville Digital Futura Bold

URW++ Classico Regular

URW++ Classico Italic

URW++ Classico Medium Italic
Refusals Parachute Square Sans Pro  Bold

Mark Simonson Studio  Proxima Nova Semibold

Neufville Digital Futura Medium

URW++ Clarendon URW  Bold

Fontsmith FS Joey Web Regular

UK Central Europe US East US West
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