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This page is meant as a template for writing a KIP. To create a KIP choose Tools->Copy on this page and modify with your content and replace the
heading with the next KIP number and a description of your issue. Replace anything in italics with your own description.

Status

Current state: Under Discussion
Discussion thread: here [Change the link from the KIP proposal email archive to your own email thread]
JIRA: here

Please keep the discussion on the mailing list rather than commenting on the wiki (wiki discussions get unwieldy fast).

Motivation

The implementation of multiple threads for ConsumerPerformance, which was written for old consumer, has been removed completely in https:/github.com
lapache/kafka/pull/5230/. Making option [threads] work for the new consumer so that we can test the consumer performance while setting threads to
different numbers.

Public Interfaces

kafka.tools.ConsumerPerformance is used in kafka-consumer-perf-test.sh. This KIP is to make option [threads] work.

Proposed Changes

We define a new class ConsumerPerfThread in ConsumerPerformance to implement multi-thread, which is not a public interface.

Attribute Description
threadld : Int The thread Id.
config : ConsumerPerfConfig The configuration of ComsumerPerformance
totalMessagesRead : LongAdder The total number of messages which have been read
totalBytesRead : LongAdder The total byte of messages which have been read

consumer : KafkaConsumer[Array[Byte], Array[Byte]] = The consumer to fetch messages

topics: List[String] Topic to test
metric : mutable.Map[MetricName, _ <: Metric] The metric for consumer, which used to get rebalanceTime
testStartTime: Long The time when the test starts

Below are the flowcharts of ConsumerPerformance and ConsumerPerfThread. The general process is:

1. Get ConsumerPerfConfig, like the topic to test, message number to consume, threads number, broker list and etc.
2. Get how many partitions the topic has. If threads number is bigger than partitions number, setting threads number to partitions number and giving
a warning.

3. New Consumers with the same config. The number of Consumers is the same as the threads number.

4. New ConsumerPerfThread for every Consumer. They share a variable totalMessageRead. If the totalMesssageRead is bigger than the message
number to consume, all threads will end.

. New a thread pool, and submit ConsumerPerfThread to it.

. Wait for the threads to finish and shutdown thread pool.

. Compute and print stats.

~N o o


https://cwiki-test.apache.org/confluence/display/KAFKA/Kafka+Improvement+Proposals
https://lists.apache.org/thread.html/r54ac94ce2ad7c055e1fceae333dadd1fe67be5a07b8cb3ced4150026%40%3Cdev.kafka.apache.org%3E
https://issues.apache.org/jira/browse/KAFKA-10136
https://github.com/apache/kafka/blob/trunk/core/src/main/scala/kafka/tools/ConsumerPerformance.scala
https://github.com/apache/kafka/pull/5230/
https://github.com/apache/kafka/pull/5230/
https://github.com/apache/kafka/blob/trunk/core/src/main/scala/kafka/tools/ConsumerPerformance.scala
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ExecutorService executorService = new FixedThreadPool(numThreads)
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starthls = System.currentTimeMillis
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consumer subscribe(topics)

(totalMessagesRead < config.numMessages && cumrentTimeMillis - lastConsumedTime <= timeout)

true End thread
Y

records = consumer.poll{Duration.offillis(1007)

I

Iterate records and compute messagesRead and bytesRead

Y

threadLocallvieszagesRead += messagesRead
threadLocalBytesRead += bytesRead

v

totalMessagesRead += messageRead
totalBytesRead += bytesRead

config showDetailedStats) && (currentTimeMillis - IastReportTime >= config.reportinginterva

true

4

printCensumerProgress(threadid, threadLocalBytesRead,
threadLocalLasiBytesRead, threadLocallVlessagesRead. threadLocalLastMessagesRead,
lastReportTime, currentTimeMillis, config.dateFormat, joinTimeMsInSingleRound)

|

lastReportTime = currentTimeMillis false
threadLocalLastvessagesRead = threadlLocallMessagesRead
threadlLocallastBytesRead = threadLocalBytesRead

'

Set messagesRead and bytesRead to 0 -«

Below is a general implement for it.

ConsumerPerformance.scala



package kafka.tool s

inport java.text. Sinpl eDat eFor nat

inmport java.time.Duration

import java.util

import java.util.concurrent.{ExecutorService, Executors}
import java.util.concurrent.atomn c.LongAdder

import java.util.{Properties, Randon}

i mport com typesafe. scal al oggi ng. LazyLoggi ng

inport kafka.utils.{CommandLi neltils, ToolsUtils}

i mport org.apache. kaf ka. cli ents. adm n. { Adm n, Topi cDescri ption}

i mport org.apache. kaf ka. cl i ents. consuner. { Consuner Confi g, KafkaConsuner}
i nport org. apache. kaf ka. coomon. seri al i zati on. Byt eArrayDeseri al i zer

i mport org.apache. kaf ka. common. utils. Uils

i nport org. apache. kaf ka. coomon. { Kaf kaFuture, Metric, MetricName}

import scal a.jdk. Col | ecti onConverters. _
inport scal a. col | ection. nutable

obj ect Consuner Per formance extends LazylLoggi ng {

def main(args: Array[String]): Unit {
val total MessagesRead : LongAdder = new LongAdder ()
val total BytesRead : LongAdder = new LongAdder ()
val config = new Consuner Perf Confi g(args)
| ogger.info("Starting consuner...")
var j oi nG oupTi el nMs: Double = 0
if (!config.hideHeader)
print Header (confi g. showbDet ai | edSt at s)

var startMs, endMs = OL
var nuniThreads = confi g. nunirhr eads
val cluster_props = new Properties
cluster_props. put (Consurner Confi g. BOOTSTRAP_SERVERS_CONFI G, confi g. props. get Property(Consumner Confi g.
BOOTSTRAP_SERVERS_CONFI G) )
val topicService = Adm n.create(cluster_props)
val topicsinfo: util.Mp[String, KafkaFuture[TopicDescription]] = topicService.describeTopics(Seq(config.
topi c).asJavaCol | ection). val ues()
val nunPartitions = topicslinfo.get(config.topic).get().partitions().size()
if (nunThreads > nunPartitions) {
println(s"Varni ng: nunThreads $nunThreads is bigger than nunPartition $nunPartitions, set nunThread to
nunPartition")
nunThreads = nunPartitions
}
val threadPool : Execut or Servi ce=Execut or s. newri xedThr eadPool ( nunThr eads)
val consumers = new Array[ Kaf kaConsuner[ Array[ Byte], Array[Byte]]] (numrhreads)
val nmetrics = new Array[ nutabl e. Map[ MetricNanme, _ <: Metric]](nunThreads)
startMs = SystemcurrentTimeMIlis
for(i <- O until nunhreads) {
consuners(i) = new Kaf kaConsuner[Array[Byte], Array[Byte]](config.props)
metrics(i) = consuners(i).nmetrics.asScal a
t hr eadPool . execut e(new Consuner Per f Thread(i, consuners(i), List(config.topic), config.
recor dFet chTi neout Ms, config, total MessagesRead, total BytesRead, netrics(i)))
}
t hr eadPool . shut down()
inport java.util.concurrent. TineUnit
t hr eadPool . awai t Ter m nati on(10, Ti meUnit. HOURS)
endMs = SystemcurrentTimeMIlis
if (total MessagesRead. sun{) < config. nunmvessages)
printIn(s"WARNING Exiting before consunming the expected nunmber of nessages: tineout (${config.
recor dFet chTi neout Ms} ns) exceeded. " +
"You can use the --timeout option to increase the tineout.")

for(i <- O until nunThreads) {
metrics(i).find {
case (nanme, _) => nane.nanme() == "rebal ance-|atency-avg"
}.map {
case (_, metric) => joinGoupTinelnMs += netric. metricVal ue. asl nst anceO [ Doubl e]
}.getOrEl se(0)
}



j oi NG oupTi nel nMs = j oi nG oupTi nel nMs / nuniThr eads

val el apsedSecs = (endMs - startMs) / 1000.0
val fetchTinelnMs = (endMs - startMs) - joi nG oupTinel nMs
if (!config.showbDetailedStats) {
val total MBRead = (total BytesRead.sun() * 1.0) / (1024 * 1024)
printin("%, %, %4f, % 4f, %d, % 4f, % 4f, % 4f, % 4f, % 4f".format(
config.dateFormat. format(start M),
confi g. dat eFor mat . f or nat (endMs) ,
t ot al MBRead,
total MBRead / el apsedSecs,
t ot al MessagesRead. sum(),
t ot al MessagesRead. sun() / el apsedSecs,
j oi nGroupTi el nhk,
f et chTi nel nMs,
total MBRead / (fetchTimelnMs / 1000.0),
t ot al MessagesRead. sun() / (fetchTinelnMs / 1000. 0)
))
}

if (config.printMetrics ) {
for (i <- O until nunThreads) {
printIn(s"Metrics for thread $i")
if (metrics(i) !'= null)
Tool sUtils.printMetrics(metrics(i))
}
}
}

private[tool s] def printHeader(showDetail edStats: Boolean): Unit = {
val newFi el dsl nHeader = ", rebal ance.tine.nms, fetch.tinme.ns, fetch. MB.sec, fetch.nMsg.sec"
if (!'showDetail edStats)
printIn("start.tine, end.tine, data.consuned.in.MB, MB.sec, data.consuned.in.nMsg, nMsg.sec"
newFi el dsl nHeader)
el se
printIn("time, threadld, data.consuned.in.MB, MB.sec, data.consuned.in.nMsg, nMg.sec" +
newFi el dsl nHeader)
}

private def printBasicProgress(id: Int,
byt esRead: Long,
| ast Byt esRead: Long,
nmessagesRead: Long,
| ast MessagesRead: Long,
startMs: Long,
endMs: Long,
dat eFormat: SinpleDateFormat): Unit = {
val el apsedMs: Double = (endMs - startMs).toDoubl e
val total MoRead = (bytesRead * 1.0) / (1024 * 1024)
val interval MoRead = ((bytesRead - |astBytesRead) * 1.0) / (1024 * 1024)
val interval MoPerSec = 1000.0 * interval MoRead / el apsedMs
val interval MessagesPer Sec = ((nmessagesRead - |ast MessagesRead) / el apsedMs) * 1000.0
print("%, %, %4f, %4f, %, % 4f".format(dateFormat.fornmat(endMs), id, total MoRead,
i nterval MoPer Sec, nessagesRead, interval MessagesPer Sec))

}

private def printExtendedProgress(bytesRead: Long,
| ast Byt esRead: Long,
nmessagesRead: Long,
| ast MessagesRead: Long,
startMs: Long,
endMs: Long,
periodi cJoi nTi mel nMs: Double): Unit = {
val fetchTineMs = endMs - startMs - periodi cJoi nTi nel nMs
val interval MoRead = ((bytesRead - |astBytesRead) * 1.0) / (1024 * 1024)

val interval MessagesRead = nessagesRead - | ast MessagesRead

val (interval MoPer Sec, interval MessagesPerSec) = if (fetchTineMs <= 0)
(0.0, 0.0)

el se

(1000.0 * interval MoRead / fetchTi meMs, 1000.0 * interval MessagesRead / fetchTi neMs)
print(", %4f, %4f, % 4f, % 4f".format(periodi cJoi nTi mel nMs, fetchTi meMs, interval MoPer Sec,



i nterval MessagesPer Sec) )

}

def printConsunerProgress(id: Int,
byt esRead: Long,
| ast Byt esRead: Long,
messagesRead: Long,
| ast MessagesRead: Long,
startMs: Long,
endMs: Long,
dat eFormat : Si npl eDat eFor mat ,
periodi cJoi nTi mel nMs: Double): Unit = {
val el apsedMs: Double = (endMs - startMs).toDoubl e
val total MoRead = (bytesRead * 1.0) / (1024 * 1024)
val interval MoRead = ((bytesRead - |astBytesRead) * 1.0) / (1024 * 1024)
val interval MoPerSec = 1000.0 * interval MoRead / el apsedMs
val interval MessagesRead = nessagesRead - | ast MessagesRead
val interval MessagesPer Sec = ((nessagesRead - | ast MessagesRead) / el apsedMs) * 1000.0
val fetchTineMs = endMs - startMs - periodi cJoi nTi nel nMs

val (fetchlnterval MoPerSec, fetchlnterval MessagesPerSec) = if (fetchTinmeMs <= 0)
(0.0, 0.0)
el se
(1000.0 * interval MoRead / fetchTi mneMs, 1000.0 * interval MessagesRead / fetchTi neMs)
println("%, %, %A4f, %4f, %, %4f, % 4f, % 4f, % 4f, % 4f".fornat(dateFornat. format(endMs), id,
t ot al MoRead,
i nterval MoPer Sec, nessagesRead, interval MessagesPer Sec, peri odi cJoi nTi nel nMs, fetchTi meMs,
fetchl nterval MoPer Sec, fetchlnterval MessagesPer Sec))

}

cl ass Consuner PerfConfig(args: Array[String]) extends PerfConfig(args) {
val brokerListOpt = parser.accepts("broker-list", "DEPRECATED, use --bootstrap-server instead; ignored if --
boot strap-server is specified. The broker list string in the form HOST1: PORT1, HOST2: PORT2. ")
. Wit hRequi redArg
.describedAs("broker-list")
.of Type(classO [ String])
val bootstrapServer Opt = parser.accepts("bootstrap-server", "REQU RED unless --broker-list(deprecated) is
specified. The server(s) to connect to.")
.requiredUnl ess("broker-list")
.wi thRequi redArg
.descri bedAs("server to connect to")
.of Type(classO [ String])
val topicOpt = parser.accepts("topic", "REQU RED: The topic to consune from")
. W t hRequi r edAr g
.describedAs("topic")
.of Type(classO [ String])
val groupldOpt = parser.accepts("group”, "The group id to consune on.")
.wi thRequi redArg
.descri bedAs("gi d")
.defaul tsTo("perf-consuner-" + new Randon(). next|nt(100000))
.of Type(classOf [ String])
val fetchSizeOpt = parser.accepts("fetch-size", "The ambunt of data to fetch in a single request.")
. Wit hRequi redArg
.descri bedAs("si ze")
.of Type(classO [java. | ang. I nteger])
.defaul tsTo(1024 * 1024)
val resetBeginni ngx fsetOpt = parser.accepts("fromlatest”, "If the consuner does not already have an
established " +
"offset to consune from start with the | atest message present in the log rather than the earliest
message. ")
val socketBufferSi zeOpt = parser.accepts("socket-buffer-size", "The size of the tcp RECV size.")
. W t hRequi r edAr g
.descri bedAs("si ze")
.of Type(classOf [j ava. | ang. I nteger])
.defaul tsTo(2 * 1024 * 1024)
val nuniThreadsOpt = parser.accepts("threads", "Nunber of processing threads.")
. Wi thRequi redArg
.describedAs("count")
.of Type(cl assOf [java. | ang. | nteger])
. def aul t sTo(10)



val nunfFetchersOpt = parser.accepts("numfetch-threads", "Nunber of fetcher threads.")
. W t hRequi r edAr g
.describedAs("count")
.of Type(cl assO [j ava. | ang. | nteger])
.defaul tsTo(1)
val consumer Confi gOpt = parser.accepts(”consuner.config", "Consuner config properties file.")
. W t hRequi r edAr g
.describedAs("config file")
.of Type(classOf [ String])
val printMetricsOpt = parser.accepts("print-nmetrics", "Print out the nmetrics.")
val showDet ai | edSt at sOpt = parser.accepts("show detail ed-stats", "If set, stats are reported for each
reporting " +
"interval as configured by reporting-interval™)
val recordFetchTi meout Opt = parser.accepts("tineout”, "The naxinumallowed tine in mlliseconds between
returned records.")
.withOptional Arg()
.describedAs("m|liseconds")
.of Type(cl assO [ Long])
. def aul t sTo(10000)

options = parser.parse(args: _*)
CommandLi neUti | s. print Hel pAndExi t | f Needed(this, "This tool helps in performance test for the full zookeeper
consuner")

CommandLi nelti | s. checkRequi r edAr gs(parser, options, topicOpt, numVessagesOpt)
val printMetrics = options.has(printMetricsOpt)

val props = if (options.has(consunerConfigOpt))
Utils.|oadProps(options. val ueX (consuner Confi gOpt))
el se
new Properties

i mport org. apache. kaf ka. cl i ents. consunmer. Consuner Confi g

val brokerHostsAndPorts = options.valueO (if (options.has(bootstrapServerOpt)) bootstrapServer Opt el se
br oker Li st Opt)

props. put (Consuner Conf i g. BOOTSTRAP_SERVERS_CONFI G, br oker Host sAndPort s)

props. put (Consuner Confi g. GROUP_I D_CONFI G, opti ons. val ueCf (groupl dOpt))

props. put (Consuner Conf i g. RECEI VE_BUFFER_CONFI G options. val ueOf (socket Buf fer Si zeOpt).toString)

props. put ( Consuner Conf i g. MAX_PARTI TI ON_FETCH_BYTES_CONFI G options. val uef (fetchSi zeOpt).toString)

props. put (Consuner Confi g. AUTO OFFSET_RESET_CONFI G, if (options. has(resetBegi nningOffsetOpt)) "latest" el se
"earliest")

props. put (Consuner Conf i g. KEY_DESERI ALI ZER CLASS CONFI G cl assOf [ Byt eArrayDeseri al i zer])

props. put (Consuner Conf i g. VALUE_DESERI ALI ZER_CLASS_CONFI G cl assO [ Byt eArrayDeseri al i zer])

props. put (Consuner Confi g. CHECK_CRCS_CONFI G "fal se")

val nuniThreads = options. val ueO (nunrhr eadsOpt ) . i nt Val ue
val topic = options.val ued (topi cOpt)
val numVessages = options. val ueO (numvessagesQOpt) . | ongVal ue
val reportinglnterval = options.valueO (reportinglnterval Opt).intVal ue
if (reportinglnterval <= 0)
throw new |11 egal Argunent Excepti on("Reporting interval nmust be greater than 0.")
val showbDetail edStats = options. has(showDet ai | edSt at sOpt)
val dateFormat = new Si npl eDat eFor mat (opti ons. val ueOf (dat eFor mat Opt ) )
val hi deHeader = options. has(hi deHeader Opt)
val recordFetchTi meout Ms = options. val ueX (recordFet chTi meout Opt) . | ongVal ue()

}

cl ass Consumer Perf Thread(threadld: Int, consuner : KafkaConsumer[Array[Byte], Array[Byte]], topics: List
[String], tinmeout: Long, config : ConsunerPerfConfig, total MessagesRead : LongAdder,
total BytesRead : LongAdder, netrics : nutable. Map[ MetricName, _ <: Metric]) extends
Runnabl e {

override def run(): Unit = {
var nessagesRead = OL
var threadLocal MessagesRead = OL
var threadLocal Last MessagesRead = OL
var bytesRead = OL
var threadLocal Byt esRead = OL
var threadLocal Last Byt esRead = OL



var joi nTi meMsl nSi ngl eRound: Double = 0
consuner . subscri be(topics. asJava)

/1 Now start the benchmark

var currentTineMIlis = SystemcurrentTineMIlis
var | astReportTine: Long = currentTineMIlis

var | ast ConsumedTime = currentTineMIlis

whil e (total MessagesRead. sun() < config. numvessages && currentTineMIlis - |astConsunedTi ne <= config.
recor dFet chTi neout Ms) {
val records = consuner.poll (Duration.of MI1is(100)).asScal a
currentTimeM I lis = SystemcurrentTimeMIlis
if (records.nonEnpty)
| ast ConsunmedTine = currentTineMIlis
for (record <- records) {
messagesRead += 1

if (record.key !'= null)
byt esRead += record. key. si ze
if (record.value !'= null)

byt esRead += record. val ue. si ze

if (currentTineMIlis - lastReportTime >= config.reportinglnterval) {
if (config.showDetailedStats) {
val current ThreadLocal Byt esRead = t hreadLocal Byt esRead + byt esRead
val current ThreadLocal MessagesRead = threadlLocal MessagesRead + nessagesRead

metrics.find {

case (nane, _) => nane.nanme() == "|ast-rebal ance-seconds-ago"
}.map {

case (_, metric) => joinTi meMsl nSi ngl eRound = netric. netricVal ue. asl nstanceC [ Doubl e]
}.getOrEl se(0)

print Consuner Progress(threadl d, currentThreadLocal Byt esRead, threadLocal Last Byt esRead,
current ThreadLocal MessagesRead, threadLocal Last MessagesRead,
| ast Report Tinme, currentTineMIlis, config.dateFormat, joinTi mreMslnSingl eRound)
last ReportTime = currentTimeMIlis
t hreadLocal Last Byt esRead = current Thr eadLocal Byt esRead
t hreadLocal Last MessagesRead = current ThreadLocal MessagesRead
}
}
}

t ot al MessagesRead. add( nessagesRead)

t ot al Byt esRead. add( byt esRead)

t hreadLocal MessagesRead += nessagesRead
t hreadLocal Byt esRead += byt esRead
bytesRead = 0

messagesRead = 0

}

consuner . cl ose()

Compatibility, Deprecation, and Migration Plan

Once this is implemented, we can remove the warning message about deprecating option [threads]

Rejected Alternatives

Just as the multi-thread implement for the old Consumer, the option [numMessages] is the number of messages every thread to consume not the total
message to consume for all threads. This way can avoid using global variable totalMesssageRead as a condition to end thread.


https://github.com/apache/kafka/blob/0.9.0/core/src/main/scala/kafka/tools/ConsumerPerformance.scala
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