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YARN runs code across the cluster

Servers run YARN Node Managers

NM's heartbeat to Resource Manager YARN Resource Manager
“The RM”

RM schedules work over cluster

RM allocates containers to apps

NMs start containers HDES

NMs report container health

YARN Node Manager

HDFS

YARN Node Manager YARN Node Manager

HDFS HDFS
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Client creates App Master

>

YARN Resource Manager
/ “The RM”
L

YARN Node Manager

Client .
Application Master HDFS
HDFS
YARN Node Manager YARN Node Manager
HDFS HDFS
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ContainerLaunchContext

//env vars,w ith env-variables
//ApplicationConstants Environm entlLOG D RS .$()
setEnvironm ent(M ap< String ,String> env)

//Localresources are files in HDFS,S3 to copy/[+ unzipuntar]
setLocaResources(Map< String, LocaResource> lbcalResources)

//bash -c com m ands

setCom m ands(List<String> com m ands);
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Local Resources pulled from HDFS

Map<String, LocaResource> lbocalResources = new HashMap<> ();

LocaResource res = Records.newRecord (LocaResource.class);
res.setlType(LocaResourceType ARCHNE);

res.setVisbility (LocaResourceVisibility APPLICATIDN );
URL yamURL

URL.new Instance("s3n","packages”,"80","hbase .targz");
res.setResource(yamURL);
resources.put("lb/hbase",res);
ctx .setLocalResources(resources);
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Classpath setup...

public static String buidCP(Confguration conf) {
StringBuidercp = new StringBuilder(
ApplcatonConstants.Environm ent.CLASSPATH .$());

String [] ycp = confgetStrings(
"varn .applcation .classpath”,
DEFAULT YARN CROSS PLATFORM APPLILATDN CLASSPATH );
List< String> ycpl= Armrays.asList(ycp);
ycp Lstream ().forEach (
(e) > cp.append(e).append("’)
);
retum cp.toString();
}
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Classpath Grief

Client uploads dependencies to HDFS, adds as
resources then onto classpath

"yarn.application.classpath"

YarnConfiguration.
DEFAULT_YARN_CROSS_PLATFORM
APPLICATION_CLASSPATH

Your code had better use the same JARs as Hadoop
HADOOP-9991 "roll up JARS to latest versions"

Better: OSGi, leaner Hadoop client libs
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Tasks of Application Master

Request containers from YARN Resource Manager
Process allocation responses

Submit launch requests to run code in containers
Handle IPC calls from clients and container-side code
Handle notifications from YARN Resource Manager
Implement placement policy

Implement failure handling policy
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Container Requests

public static class ContainerRequest {
finalResource capability;
finalList< String> nodes;
finalList< String> racks;

finalPriority priority;
finalboolean relaxLocality;

In Slider

* best-effort, persistent placement history
* some failure tracking

* TODO: moving average, greylisting
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AM asks for containers

-1 YARN Resource Manager

YARN Node Manager

Application Master HDES
ntaine
HDFS
YARN Node Manager E = YARN Node Manager
Container
container
HDFS HDFS
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YARN notifies AM of failures

YARN Resource Manager
YARN Node Manager /

L

Application Master HDES
HDFS
YARN Node Marrager YARN Node Manager
L
Container Container
Container
HDFS HDFS
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Remember Model-View-Controller

-

REST Client RPC Client ZK RM NM

Cluster State




AM Restart —leading edge

Persisted in HDFS Rebuilt Transient

Specification NodeMap Event History
resources.json &c model of YARN cluster application history
ComponentHistory Component Map Container Queues
persistent history of container ID -> component requested, starting,
component placements instance releasing

ctx .setKeepContainersAcrossApp licationAttem pts(true)
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Testing Is fun

Unit tests
?? Unmanaged AM??
MinIYARNCI|uster

1-node VMs
Cloud-hosted Hadoop clusters %
Physical clusters

Me: Unit, Mini, Physical, VMs:
RHEL 6 + Hadoop 2.4,
Ubuntu 12, Java 8, Hadoop branch-2, Kerberos
Windows 7, Hadoop 2.4
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Avoid the Lamport Layer: delegate

Spring XD: YARN apps in Spring

Apache Tez: pipeline of operations, "sessions"
Apache Slider : existing apps in a YARN cluster
Apache Twill

Microsoft Reef?
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Twill: Runnables -> "elsewhere"

TwillController controler;

Tw IRunnerService tw illRunner= new YamTw llRunnerService (
conf, zkStr, createLocationFactory());
tw illRunnerst@artAndW ait();

TwillControlercontroller= tw ilRunnerprepare(
new RenderRunnable())
addLogHandler(new StJlogHandler(log))
start();

ServicesgetCom pletionFuture(controller).get();
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Example: Frame Renderer

render args + source image O frame
Generates GB of data
Each frame render independent, repeatable

Output-driven placement: consecutive frames “close”

github.com/steveloughran/renderize

Hortonworks © Hortonworks Inc.

Page 22



actions from Twill context; IO to HDFS

public void run() {
String[] aa = getContext().getApplcationArgum ents();
RenderArgs args = new RenderArgs(aa);
HadoopIn ageD m ageD = new Hadooplh ageD (conf);
BufferedIn age peg = m ageD .read PEG (args.m age);
Renderer renderer= new Renderer(peq);
intwidth = peg.getW dth();
intheight= jpeg.getHeight();
Ihtx = args.getRenderX (w dth);
nty = args.getRenderY (height);
renderer.render(x,y,args.m essage);
mn ageD w rite PEG (renderer.n age, args.dest);
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Summary : YARN

Lets you run whatever code you want in a Hadoop Cluster

Hides a /ot of the tasks of deploying and running
distributed apps

Does require someone to handle the remainder

Life is simpler if you can find someone else to do this:
Twill, Spring XD, Tez, etc.

...If you try, you can do lots of interesting things

Focus on the Algorithms
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Questions?

hortonworks.com
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Security

Embrace Kerberos and test early



Set Security at launch time

if (insecureCluster) {
envput(fHADOOP USER NAME",
UserG rouplhform ation getCunrentUser().getUserMam e());
} else {
Credentials creds = new Credentials();
String renewer= confget("yam.resourcem anagerprincipal');
hdfs.addD elegationTokens(renew er, creds);
Dat@OutputBufferdob = new Dat@0utputBuffer();
creds w riteTokenStorageToStream (dob);
ByteBufferbytes = ByteBufferw rap (dob.getbata(),
0,dob .getiength());
containerLaunchContext.setlokens(bytes);

}
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And retrieve in AM

if (UserGroupIhform ation.isSecurityEnabled()) {
secretM anager.setM asterKey (
response .getC ientToAM TokenM asterKey ().armay());
app lcationACLs = response getApplicationACLs();
}

Tokens expire after ~72 hours...
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IPC/RPC: Avoid

Hard to code, security painful,
Better: REST APIs
If you must do it: avoid protobuf

PPPPPP



If you really, really must

META-NF/services/org.apache hadoop .securitySecuritylhfo:
org.apache.slider.mpcSlderRPCSecuritylnfo

class SiderRPCSecuritylnfo extends Securitylnfo { ... }
class StiderAM PolicyProvider extends PolicyProvider{ ...}

@ Kerberoslhfo(serverPrincipal= "slderkerberos.principal')
public interface StderC usterProtocolextends VersionedProtocol

{ ..}
vand n AM

mcService.refreshServiceAcl(conf, new StderAM PolicyProvider())
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REST APIs

SlderAm IpFilterdoFilter(request, response, filterChain)
String dest= httpReq.getRequestURI();
if (!dest .startsW ith ("w s/")

&& !(proxyAddrs.contains(httpReq.getRem oteAddr())) {

String redirect=

httpResp .encodeRedirectURL(proxy + dest);
httpResp .sendRedirect(redirect);
retum;

}

Even If clients handled 307 response
Proxy doesn't forward PUT/POST/DELETE
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