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. Hadoop @eBay

2015

100+ nodes 10,000+ nodes
1000 + :': 150,000+ cores
saa 150+ P8

2011

1000+ node
10,000+ core
10+ PB
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Hadoop @eBay
« 10+ large Hadoop Clusters
« 10,000+ nodes
« 50,000+ jobs per day
« 50,000,000+ tasks per day
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Shared vs Dedicated Clusters

« Shared clusters
« Used primarily for analytics of user behavior and inventory
« Mix of batch and ad-hoc jobs
« Mix of MR, YARN, Hive, Pig, Cascading, etc.

« Hadoop and HBase security enabled

« Dedicated clusters
« Very specific use case like index building
« Tight SLAs for jobs (in order of minutes)
« Immediate revenue impact

« Usually smaller than our shared clusters, but still large (600+ nodes)
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Hadoop Platform Stack
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Team Responsibility

« Full hadoop stack support for Cassini Hadoop (CDH)- hardware up to (and
including) the Hadoop/HBase platform itself

« Full hadoop stack support for Analytics Hadoop (HDP) - hardware up to (and
including) the Hadoop/HBase platform itself
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Daily Work Overview

® Hadoop Maintenance to fix the bad nodes (having disk, nic, cpu, mem, fan, power supply, bmc or the other hardware problems) and keep the live nodes percent >=
98% for all production hadoop clusters

® Keep up with dozens of requests for software and configuration updates/upgrades on the Hadoop/Hbase platform
®  Quickly diagnose production problems and rapid response to any Hadoop/Hbase, hardware, os issues.

®  Build the new clusters or expand the current clusters

®  Monitor all the production hadoop clusters with OS and Hadoop Metrics

®  Monitor running jobs performance

® Hadoop Clusters management — HDFS Quota, Queue, Permission, Trash setting, enable audit logs and make any necessary tuning changes to clusters
® Deal with the linux kernel issues

® Deal with JVM issues

® Deal with the oozie &8& cm mysqgl db issues

® Linux OS, firmware and hardware upgrades

® Hadoop automation

® 24 *7 on call support for production hadoop clusters
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Problem Statements

« Long trouble shooting time

 Bad cluster performance

« Too many different skus, operating systems and metadatas

« Human resource Cost

« Cluster Availability
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Traditional Trouble Shooting Pipeline

e Check failed application task logs to find out the suspicious hadoop nodes

e Check the suspicious hadoop node hardware && system status

N
e Check hadoop metrics and hadoop daemon logs

_J
e Check hadoop source code J

GOPS20l6£KizfE K& LiBuh



Victim or Perpetrator ?

Sometimes you think you've found the perpetrators, however it may

turn out to be the victim.
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What may impact cluster performance?

« Hardware

« System

« Hadoop

- JVM
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Advantages vs Disadvantages

Hadoop can run on cheap(er) hardware but ensuring good performance is a

challenge due to less fault-tolerant hardware.
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Hardware issues

M Disk

“ Nic

B Memory

® Cpu

m Chassis

M Fan

“ Mobo
PSU
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Systemissues
 High load
« Node reboot
* Disk full
« Network saturated fully
- OOM
« Kernel bug

« Orphan processes

GOPS20l6£KizfE K& LiBuh



Hadoop Issues

« Hot spot

« Low hdfs locality

« High RPC call queue length

« Hadoop configuration inconsistent issues
* Big resource consuming applications

* Big log/hdfs output applications

« Bad Application scheduling
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Premise

« Unhealthy hardware exhibit differences when compared normal,

healthy nodes.
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About hadoop node

SKU

NODE

META

DATA y>
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Different SKU

« Cpu core

« Memory size
* Disk number
« Disk size

* Nic Speed
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Different OS

« Image profile
- Image version

« Patches
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Different Metadata

 Hadoop Metadata
« Daemons
 Packages

« Configurations

« OS Metadata
« Services
« Scripts/Tools

« Configurations
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Human Resource Cost

» Detect node (varies based onadmin
experiences)

 Node decommission (1-2 Hours)

+ Vendor offline remediation (3-5 Days)

* Node reimage ( 45 Mins )

+ Hadoop Installation and OS configuration (15
Mins)

* Node restart (5 Mins)

+ Disk burning test (6-8 Hours)

« Node health verification (15 Mins)

+ Node recommission (15 Mins)
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Cluster Availability

* Improve Availability

 Increase Live data node percentage
» Reduce job failures due to bad node
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How to make cluster management easier ?

We need to locate unhealthy nodes and offline them as quickly as possible
without any manual trouble shooting.

Best practice is that make sure the nodes of the same sku having same
-- Operation System

-- Hadoop and OS Metadata

Hardware Maintenance work is laborious and expensive —automationis a
necessity.
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What is Hadoop Robot

Hadoop Robot is action and remediation center for eBay hadoop clusters:
* End-to-end automated remediation center
» API center for hadoop action and remediation
« Unified Hadoop Admin Console
» Real time maintenance view of Hadoop clusters

« Analytical insights into hardware maintenance data
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End-to-end Automatic remediation center

Hardware Maintenance
* Alert Detection
« Node Decommission
« Remediation

« Node Recommission
« Remove Failed Disk Volume
« Bad Disk Hot Swap
« Hadoop Daemon Restart
« Hadoop Abnormal Job Termination

« Hadoop Cluster Expansion
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Robot Architecture
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Robot Job Runner
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Job Status State Machine
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Eagle Alerts

ﬁliﬁ!ﬁgz‘\”°ma'y”ete°“°”& ‘ Insight: Task failure drill-down ‘ Insight: Task failure drill-down
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Hardware and System Alerts

« Hardware

CPU_CHECK ] H MEMORY_SIZE_CHECK ]

- SMARTD_CHECK

SPEED_CHCEK ]

- MEGARAID_CHECK

DUPLEX_CHECK ] MEMORY_CHCEK]

_ SECTOR_CHECK - FLAPPING_CHECK ] CPU_HIGH_TEMPERATURE_CHECK ]

RW_CHECK ] DOWN_CHECK ]

MOUNT_CHCEK ] NOT_FOUND_CHECK ]

SYSLOG_CHECK ]
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Hardware and System Alerts

« System

DISK REBOOT PROCESS

L{ DISK_SPACE_CHECK ] L{ NODE_REBOOT_CHCEK ] L{ORPHSA'\‘CT_IPERC?(CESSE}
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Data Flow
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Robot Alert Processing Logic
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Hardware Maintenance Workflow

+ Alert detection

« Node decommission

« Vendor remediation (while node is offline)
« Node OS reprovisioning

« Hadoop Installation && OS configuration
* Node restart

« Burn-in test

« Node health verification

« Node recommission
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Alerts Drive Workflow
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Hardware Maintenance
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Node Decommission
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100% Healthy
Robot runs remediation job to ensure
the Hadoop node is 100% healthy before

add it back to the cluster automatically

- @
Vendor returns the server after fixing

the hardware
Hadoop Robot
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Metadata Setup - ansible
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What's ansible ?

« Configuration management
+ Release management

« Automation framework
 Orchestration system

« Distributed batch executor
+ No agent

* No server

« Modules in any languages
« Yaml

+ Ssh by default

« Strong multi-tier solution
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. One button hadoop installation and system configuration

We use ansible playbook to install and
configure various OS and software

packages including Hadoop.

Copy the Hadoop Packages,
Configuration and Codes from
Source to the Destination Node

Update Symbolic Links to point
to the Latest Hadoop Code.

Restart Hadoop Daemon
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Bonnie++

« We use bonnie+ + to carry out a stress-test of the repaired hardware.
This not only puts a load on the I/O and disk subsystem, but it also
can flush out CPU, RAM and fan/cooling issues.
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Cluster level status overview
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Unified Hadoop Admin Console
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Summit Job
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Track Robot Job Activities
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Robot — Achievement

Hour saved for each job type:

Automatic
Remediation:
3.0 hour

Recommission: Remove Bad

2.0 hour Disk:0.08 hour
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