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ADP Capacity and Performance Analytics Service

Principles of the Service g —> :L/ —=» q} =
* Develop an approach to understand user behavior and its
impact on the underlying infrastructure

* Provide easy to use statistical methods to evaluate data
relationships

* Provide a single repository to retain non aggregated data

* Build a highly scalable and expandable clustered architecture

“ 2 A more human resource.



ADP Capacity and Performance Analytics Service
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Principles of the Service (Continue) x; =» - =» :} |
* Create a visualization layer that provides easy non-

programmable access to data using prepackaged and
user-driven dashboards

* Provide a service model available to all product and
technology teams

* Use open source components

“ 3 A more human resource.



ADP Capacity and Performance Analytics Service

Visualization
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A HACKER BROKE
INTO OUR SYSTEM
AND FOUND OUT
OUR CORPORATE
STRATEGY,

www.dilbert.com scottadams@aol.com

DID HE POST IT
ON THE INTER-
NET? I'DLIKE

TO READ IT.

=
11]ac{9q © 1999 United Feature Syndicate. Inc.

I'M ALSO CURIOUS
ABOUT MY OBJECTIVES

FOR THIS YEAR. DO
YOU HAVE THE GUY'S
E-MAIL ADDRESS?

A more human resource.”



Reactive
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Evolution

Proactive

YOU NEED TO BE
MORE PROACTIVE,

T CAN ONLY APPEAR
TO BE PROACTIVE IF
YOU STOP TELLING ME
TO DO THINGS I'VE
ALREADY PLANNED.

HOW AM T SUPPOSED

TO KNOW WHAT YOU

PLAN TO DO EVERY
MINUTE?

T COULD SEND YOU AN
E-MAIL EVERY TIME
THAVE A THOUGHT.

APPARENTLY YOUR
BAD TIME MANAGE ~
MENT 15 CREATING
THE ILLUSION THAT
IM NOT PROACTIVE,

TLL TAKE THE
LIBERTY OF SIGNING
YOU UP FOR A TIME
MANAGEMENT CLASS,

A more human resource.”
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I NEED A BUDGET
ESTIMATE FOR MY
PROJECT, BUT I DON'T
HAVE A SCOPE OR A
DESIGN FOR IT YET.

Dilbert.com DilbertCartoonist@gmail.com

OKAY, MY
ESTIMATE
IS $3,583,729.
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ADP Capacity and Performance Analytics Service

A flexible open software solution ......,
EX tenSi bI e and provides

Point & Click Analytics for Users ... '"
Well defined Data Model ...
Easily, Inexpensively ]

(and Interminable) capable of m

Retaining Un-Summarized data I

“ 1" A more human resource.
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6- Bez2mM. v e . < ZoomOut » @ Mar8, 2016 10:44:30 to May 7, 2016 11:44:30

POD: P32A+P32B~ Server: dc2prezim52mp4 + dc2prezim56ws2 + dc2prezim56ws3 + dc2prezZim56ws4 + de2stezimhdc2 -~

Capacity Summary Data Summary
Last Updated 04/25/2016
System metric and login data is currently in Splunk. Working on manually loading data into capacity warehouse until an autofeed is
developed.
Average Client Growth per Month = 2500
Splunk does retain enough data for capacity trending and correlation analysis.
Max Clients per Half Pod = 2800
Link to EZLM in Splunk
BPT Detalls Here
P32A + P32B
LOGINS and CLIENTS LOGINS FORECAST CLIENTS FORECAST
A
3/16 3/24 an 4/8 4/16 4/23 51
== P32A.Total_Login 0 375 132 59 == P32A.Total_Login == P32A.UniqueClients
== P32B.Total_Login 0 290 <} 4 == P32B.Total_Login == P32B.UniqueClients
== P32A.UniqueClients 0 147 57 32 == linearRegression(summarize(Splunk.PROD.EZLM.Transactions.P32A.Total_Login, "1d", "sul == linearRegression(summarize(Splunk.PROD.EZLM.Transactions.P32A.UniqueClients, *1d", *
== P32B.UniqueClients 0 109 34 19 == linearRegression(summarize(Splunk.PROD.EZLM.Transactions.P32B.Total_Login, "1d", "sul == linearRegression(summarize(Splunk.PROD.EZLM.Transactions.P32B.UniqueClients, "1d", *
%CPU USED %MEMORY USED
100% 100%
50% 50%
SV NV S e TS S R v ) DRI VY. I, TIN.Y. WYY VY WAT VY.
3/16 3/24 an 4/8 4/16 4/23 51 3/16 3/24 4an 4/8 4/16 4/23 51
min max avg current min max avg current
== dc2stezimhdc2 0% 19% 2% 0% == dc2prezim52mp4 2% 15% 4% 4%
== dc2prezim52mp4 1% 8% 1% 1% == dc2stezimhdc2 1% 15% 5% 2%
- dc2prezim56ws3 0% 49% 7% 10% == dc2prezim56ws4 2% 32% 8% 1%

- dc2prezim56ws4 0% 47% 6% 8% == dc2prezim56ws3 2% 3% 8% 8%



@ 25 WFN Logins . w e & W Backtodashboard ~ ZoomOwt @ Last3hours Refreshevery5m &

WFN Logins
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05:40 05:50 06:00 06:10 06:20 06:30 06:40 06:50 07:00 07:10 07:20 07:30 07:40 07:50 08:00 08:10 08:20 08:30
== DC2.WFN.Splunk. WFNLogin == linearRegression(DG2.WFN.Splunk.WFNLogin, 1467027000, 1467031105)

Ll Graph  General Metrics Axes&Grid DisplayStyles  Timerange Back to dashboard
A ® DC2 WFN Splunk WFNLogin + 12183
B ® linearRegression(DC2.WFN.Splunk WFNLogin, '07:30 20160627 # = x
+ Query

& Cache timeout 60 Max data points auto

© shorter legend names  series as parameters stacking templating max data points

€ Graphite ~
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Graph General ’Metri Axes  Llegend  Display  Timerange Combine ~»  verageSeries

Transform averageSeriesWithWildcards
Calculate group
~ A BMC dc2 rep0 Resource_Usage dc2pmepOilp  Percent CPU | Fiter IsNonNull
Special mapSeries
Combine maxSeries
Transform Ing O max datapol minSeries
= Panel data source ~ Graphite ~ + Add query percentileOfSeries
Calculate
rangeOfSeries
Filter reduceSeries
peci sumSeries
Cache timeout Max data points Special
sumSeriesWithWildcards
Combine — | Combine
e mbine
Transform » py—— Transform
Calculate O Transform S Calculate
Fier " Calculate »  asPercent E=Zr0 s i Semasibows
Special integral ) ) Filter Special averageBelow
log Filter diffSeries P » alias cumrentAbove
© max data pol nonNegativeDerivative Special divideSeries aliasByMetric ng © max data poi currentBelow
Tz holtWintersAberration aliasSub p—
perSecond g @ Templating holtWintersConfidenceBands EELED highestAverage
changed
= holtWintersForecast consolidateBy highestOument
scaleToSeconds highestMax
smartSummarize kmeans ne limit
countSeries
summarize linearRegression cumulative loweat/Average
timeShift lowestCurrent
: : groupByNode
S multiplySeries

transformNull nPercentile randomWalk maximumBelow



OPENTSDEB

Data Model

OPENTSDEB



OPENTS

MetricName TimeStamp MetricValue [TagName=TagValue]*
CPU 1465830900 10.0 Host=XYZZY

Example tags
source=
host=
processingCenter=
application=
other=

1

OPENTS 722

A more human resource
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Data Sources

58 adapters, more coming

A more human resource




Collector - schedules adapter?” \
€ Adapters stored in directories with numerical names in » \
€ Time sweep ~

€ Adapters stored in directory ‘300” run every 5

minutes

Adapters may be written in any language;
€ Adapter written in Python, R, GolLang
€ Adapter spools results to standard out

@ tCollector loads data into OpenTSDB/HBASE




ADP Capacity and Performance Analytics Service

* Four HBASE Tables
« TSDB -6, 258, 246, 167 raw non-aggregated data points
e 200 GB storage compressed

oy |
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tCollector
Sample

Adapter Code
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baseurl = 'https://' +ip + ':443
searchQuery = 'search index=...timechart span=5m limit=50 count as TotalLogins

HHH##H###HESstablish Session
serverContent = httplib2.Http(disable_ssl certificate_validation=True).request(baseurl +
'/services/auth/login’,

'POST', headers={}, body=urllib.urlencode({'username':userName,
'‘password':password}))[1]
sessionKey = minidom.parseString(serverContent).getElementsByTagName('sessionKey')[0].childNodes[0].nodeValue

#Submit Query get query ID
returnedSid = httplib2.Http(disable_ssl_certificate_validation=True).request(baseurl + '/
servicesNS/-/ezlm_main/search/jobs','POST’,
headers={'Authorization': 'Splunk %s' % sessionKey},body=urllib.urlencode({'search":

searchQuery}))[1]
xmldoc = minidom.parseString(returnedSid)
for element in xmldoc.getElementsByTagName('sid'):

sid = eIement.ﬁrstChiId.nodeVaIue26 @?

A more human resource.
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HiHH###HH#wait for query to finish
statusQuery = '/services/search/jobs/%s/' % sid
while notDone:
searchstatus = httplib2.Http(disable_ssl_certificate_validation=True).request(baseurl + statusQuery,
'GET', headers={'Authorization': 'Splunk %s' % sessionKey},

body=urllib.urlencode({'username':userName, 'password':password}))[1]
doneStatus = re.compile('isDone">(0]1)')

doneStatus = doneStatus.search(searchstatus).groups()[0]
if (doneStatus =="'1"):
notDone = False

HRetrieve results

resultsQuery = '/services/search/jobs/%s/results?output_mode=csv' % sid

searchResults = httplib2.Http(disable_ssl_certificate_validation=True).request(baseurl +
resultsQuery,

'GET', headers={'Authorization': 'Splunk %s' % sessionKey},
body=urllib.urlencode({'username':userName, 'password':password}))[1]

HitHH i Format results and write to stdout By processing searchResuIts@

27

A more human resource.



package main
import (
"fmt"
IIIOgII
"time"
"github.com/fsouza/go-dockerclient"

)
func containerCpuPercent(x float64, y float64) *big.Float {

o
N
numerator, denominator, percent100 :=
O big.NewFloat(x), big.NewFloat(y), big.NewFloat(100)
z :=new(big.Float).Quo(numerator, denominator)
z =new(big.Float).Mul(z,percent100)
C return z
}
k func main() {
endpoint := "unix:///var/run/docker.sock"
client, err := docker.NewClient(endpoint)
e if err I=nil {
log.Fatal ("NewcClientConnect Failed\n" )
r

}

statsOption := docker.StatsOptions{}

done := make(chan bool) @})
errC -= make(ch&n error, 1) A mere human resource.




for;; {
containers, _ := client.ListContainers (docker.ListContainersOptions {All: false})
for _, container := range containers {

stats := make(chan *docker.Stats)
statsOption = docker.StatsOptions{}
statsOption.ID = container.ID

statsOption.Stream =true
statsOption.Stats = stats
statsOption.Done  =done
go func() {
errC <- client.Stats(statsOption)
X)
done <- true
if prevCpuStats[name] =0 {
numerator :=float64(currCpuStats[name]-prevCpuStats[name])
denominator := float64(prevCpuStats[name])
cpuPercent := containerCpuPercent (numerator, denominator )
fmt.Printf ( "cpuUsage %v %v container=%s\n", tyme, cpuPercent, container.Names )
}
prevCpuStats[name] = currCpuStats[name]
} //container loop

time.Sleep (5 * time.Second ) @?

fthrIntIn() 29 A more human resource.”
}// infinite loop }//end main



cpuUsage 1478970269 0.0036428 container=[/sysproc]

cpuUsage 1478970269 0 container=[/ucp-controller]

cpuUsage 1478970270 0 container=[/ucp-swarm-ca-proxy]

cpuUsage 1478970272 0 container=[/ucp-swarm-ca /ucp-swarm-ca-proxy/cfssl]
cpuUsage 1478970273 0 container=[/ucp-ca-proxy]

cpuUsage 1478970274 0 container=[/ucp-ca /ucp-ca-proxy/cfssl]

cpuUsage 1478970274 0.000212623 container=[/ucp-swarm-manager]
cpuUsage 1478970276 8.28166e-05 container=[/ucp-swarm-join]

cpuUsage 1478970279 0 container=[/ucp-proxy]

cpuUsage 1478970279 0.000965825 container=[/ucp-kv]

LR

30 A more human resource.”



read.opentsdb <- function(server.url, start.date, end.date=NA, agg="avg",
opentsdb.metric="MetricName", opentsdb.tags="TagName)
require (RCurl)
gStr <- paste(server.url, "/g?start=", start.date, "&end=", end.date, "&m=",
agg, ":", opentsdb.metric, opentsdb.tags, "&ascii",sep="")
tsdb <- getURL (gStr)
tsdb <-gsub('",',",tsdb)
tsdb<-unlist(strsplit(tsdb,"\n"))
i<-0
df <- data.frame(stringsAsFactors=FALSE)
while(i<=length(tsdb))
{

t <- unlist(strsplit(tsdb[il,","))
metric <- t[1]

time <- as.numeric(t[2])
value <- as.numeric(t[3])
tagl <-t[4]

tag2 <-t[5]

tag3 <-t[6]

tagd <-t[7]

tagh <-t[8]

i<-i+1

dfl <- data.frame (metric,time,value,tagl,tag2,tag3,tagd,tag5,stringsAsFactors=FALSE)

df <- rbind (df,df1)
) YA

return (df) 31 A more human resource.”







