
An Elasticsearch use case in eBay’s 
Job performance monitor system 



About me
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❖ Software engineer at eBay’s Infrastructure Data Engineering

❖ Focus on Spark optimization and platform building

❖ Contributor of Spark/Hadoop

❖ Worked for Meituan-Dianping and Alibaba



Agenda
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❖ Introduce eBay’s job performance monitor (JPM)

➢ Architecture & Design

➢ Success Stories

❖ Usage of underlying Elasticsearch

➢ Object Relational Mapping

➢ Rest API Extension



Introduce eBay’s JPM
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❖ Mission & Gap

❖ Architecture & Design

❖ Success Stories

❖ Product Demo



Challenges
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Mission
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Improve 
Development 
Experience

Increase 
Resource  
Efficiency



Gaps
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❖ Development Experience

➢ Centralized logging service for failure diagnostics

➢ Job/Task level metrics is hard for developer understanding

➢ Application healthiness visibility

➢ Tedious communication to problem resolution for any workload issue

❖ Resource Efficiency

➢ Huge manual effort for analyze cluster/queue high load

➢ Blind to “bad” jobs



Object

8Data Platform Engineering

❏ Application-specific 
diagnostics and 
Performance 
Recommendation

❏ Highlight applications 
need attention

❏ Identify bottlenecks and 
resource usage

❏ Reduce performance 
incidents in production 

❏ Easy communication 
back to developer for 
detailed performance 
insights

❏ Shorten time to 
production

❏ Resource usage insight 
and guidance

❏ Increase cluster ROI

For Developers For Operators For Managers



Architecture
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Job Processing
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Profile listener
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❖ Collect/dump extra metrics

➢ Real memory usage

➢ PRC count

➢ Input/Output

*  With this version spark profiler, we also modify the 
Spark Core to expose memory related metrics.

Spark 
Driver

Spark Executor

Task 1

Task 2

DAGScheduler

ListenerBus

CatalogEventListener

ExecutionPlanListener

ExecutorMetricsListener

HDFS Rest API

Event
Heartbeat

Task

Events

...
metrics 
(+memory)



Success Cases
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❖ Reduce High RPC Jobs

❖ Reduce Account Usage

❖ High Resource Failure jobs

❖ Retire Useless Jobs

❖ Historical based optimization

❖ Running job issue detection
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Reduce High RPC Jobs
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Reduce Account Usage

Job Running Time for all sites

Aug 1: 8:02 - 14:23
Sep 1: 8:02 - 11:29 
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High Resource Failure Jobs 
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Retire Useless Jobs

Table/Folder Job Resource Cluster Percentage

/sys/edw/dw_lstg_item/orc

/sys/edw/dw_lstg_item/orc_partitioned

400+M Apollo (1.3%)

/sys/edw/dw_lstg_item_cold/orc

/sys/edw/dw_lstg_item_cold/orc_partitioned

120+M Ares（0.4%）

/sys/edw/dw_checkout_trans/orc 20+M Ares (0.15%)
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Historical based optimization
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Running job issue detection

● Current “Running job issue detection” could find out five kinds of cases:

○ Queue resource overload

○ Slow down by preemption

○ Shuffle Data skewing

○ Failure disk issue

○ Part of known Spark/Hadoop bug
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Root cause is 
[HDFS-10223] 
peerFromSocketAndKey performs 
SASL exchange before setting 
connection timeouts

JPM need to detect this issue 
automatically. We first patch back 
[SPARK-23235]
Add executor Threaddump to api
to our Spark.

Use JPM running job analysis to 
detect.

https://issues.apache.org/jira/browse/HDFS-10223
https://issues.apache.org/jira/browse/SPARK-23235
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Issues may cause a hung task/job
https://issues.apache.org/jira/browse/SPARK-22172

https://issues.apache.org/jira/browse/SPARK-22074

https://issues.apache.org/jira/browse/SPARK-18971

https://issues.apache.org/jira/browse/SPARK-21928

https://issues.apache.org/jira/browse/SPARK-22083

https://issues.apache.org/jira/browse/SPARK-14958

https://issues.apache.org/jira/browse/SPARK-20079

https://issues.apache.org/jira/browse/SPARK-13931

https://issues.apache.org/jira/browse/SPARK-19617

https://issues.apache.org/jira/browse/SPARK-23365

https://issues.apache.org/jira/browse/SPARK-21834

https://issues.apache.org/jira/browse/SPARK-19631

https://issues.apache.org/jira/browse/SPARK-21656

https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-22172&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407786080&sdata=YpZdNB5PzidjkR4AIWCxtNT5xpHdfMDEmMVJkJobGfg%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-22074&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407796089&sdata=eLX0cFONb7SBN4i4w5kyjVVT4T3nTWn5bOxI19xBwWc%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-18971&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407806101&sdata=i4IeG7m1mrWRpTj13cVlBiRrvZ%2Fe%2FD2jXVUsTTgmmZ8%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-21928&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407816110&sdata=LjbpWBmzHuufcqffjxK2x6nxjS9N3NBG%2FR1Wij29fIE%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-22083&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407816110&sdata=HcJqv6Ibqjo2q0ZGeZ4d%2BKdyhwimt%2BzTNPk4QnCzfBo%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-14958&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407826122&sdata=uJGBAsvPV4axX0TivzVg1p8Ppjy%2F1tM7qNaIcFNUQ3o%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-20079&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407826122&sdata=I5AGIjuHYNcYiKH6F4GKy%2BedJSUT%2BOVTNxCCiwnlnz0%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-13931&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407836126&sdata=tcABGQepjW68WlWfD9xA%2FkPWMbUNde67bYsVasoCgHM%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-19617&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407836126&sdata=0fl1w1uDtAm0Fv1UoMQagXFkrDlLchHeYdpoio8T1ak%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-23365&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407846130&sdata=ZlLrJ25HOIFBQ%2Fx52x7dW2C%2FdtrmQ1ylbKB2WAz%2BPSA%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-21834&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407846130&sdata=tmOw%2FayiHI1ny1iNYDGZf7qg0KysfQ4rTj5ys75h8xI%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-19631&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407856139&sdata=F%2BOyXDY55gStto5ovgmQuXl36tVUHa6LAg%2BflkGzHjE%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fissues.apache.org%2Fjira%2Fbrowse%2FSPARK-21656&data=02%7C01%7C%7C91dbe58e7c4546b0621408d5d0d1ee46%7C46326bff992841a0baca17c16c94ea99%7C0%7C0%7C636644522407866147&sdata=y%2FuW3t1pK%2FT02%2FLdW%2F88BE2y8ata9YxBzX1a6Nldg3Q%3D&reserved=0


MISC
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❖ Self monitor and alert for latency, failure rate

❖ Low latency

Rewrite json deserialize part, skip useless metrics

❖ High Success rate

➢ Avoid OOM
Persist entities ASAP to lower memory usage

Metrics Based Suggestion Rule Engine listener: register needed entities/metrics and only maintain 

needed data.

➢ Group failure reason to improve



JPM vs Dr. Elephant
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Features which JPM could and Dr. elephant couldn’t

User bound Since JPM is part of our one-stop management system, we have all user related info.

Diagnostics JPM aggregates failed job logs, so user can easily get the failure trace for troubleshooting

Scalability Dr elephant just launch a thread pool to do the job parsing which is hard to horizontally scale.

Maintenance Per Dr elephant per cluster on one node, which is hard to manage and maintain.

Volume Dr elephant uses mysql, if we want to save more data like task attempt entities in MR, it cannot fulfill our needs.

Veracity Dr elephant uses sampling to avoid OOM, which sacrifices the veracity of result.

Availability Dr elephant is single point failure system.

Variety Analysis only based on metrics, no environment and cluster status information.

Relationship Applications in Dr elephant has no relationship. Issues which caused by upstream can’t be detected.

Histories There is no historic relationship between different instances of same application.

Realtime Jobs which only have been handled completely by SHS could be fetched by Dr elephant.

Runtime Only finished job could be analyzed in Dr elephant.
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DEMO
if we have time



Use case of underlying Elasticsearch
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❖ Storage Design

❖ Object Relational Mapping

❖ Rest API Extension



Storage Chosen
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Storage consumption
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❖ Data is about to consume 1.5TB disk space (2 replica)

❖ With data contraction/compress, single data copy in ES consume only 24% 

disk space comparing to Hbase in Task level

➢ Without too complicated index included, ES performance well in storage 

area

❖ Since complicated index, ES consume almost 3 times disk space than Hbase 

in Job level

➢ ES defaultly create index for almost all fields

➢ When data structure is complex, we need to carefully handle index 

setup in ES



Search performance
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❖ Use official Java client to fetch data at hms016

❖ JobId exact match global matched (without time range specified)

➢ In average it takes 264.6 ms to fetch one Job fully infomration

❖ fuzzy search in jobName or jobId(without time range specified)

➢



Search performance
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❖  ‘in' action in job search

➢

❖ Combination search in job search

➢



Search performance
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❖  Job statistic report

➢  

❖  Task statistic report

➢  

❖ Concurrent Read

➢



Write performance
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❖ Bulk write with single thread
➢ Bigger bulk size leads to better throughput, while, the largest bulk size ES supported is 

10000.



Write performance
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❖ Bulk write with multi threads
➢ Each thread sleep about 30s each round, in such case, small bulk suffers.

➢ Need large heap size, small one may lead to OOM.

https://www.elastic.co/guide/en/elasticsearch/client/java-rest/master/java-rest-high-query-builders.html

https://www.elastic.co/guide/en/elasticsearch/client/java-rest/master/java-rest-high-query-builders.html


Usage of underlying Elasticsearch
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{
"cluster_name": "es6hadoop02",
"status": "green",
"timed_out": false,
"number_of_nodes": 11,
"number_of_data_nodes": 6,
"active_primary_shards": 6112,
"active_shards": 12224,
"relocating_shards": 0,
"initializing_shards": 0,
"unassigned_shards": 0,
"delayed_unassigned_shards": 0,
"number_of_pending_tasks": 0,
"number_of_in_flight_fetch": 0,
"task_max_waiting_in_queue_millis": 0,
"active_shards_percent_as_number": 100
}



ORM module: JPM-Valhalla

33



Elasticsearch ORM support
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❖ Why we need an ORM of Elasticsearch?

➢ Object-oriented friendly interface

➢ Business decoupling

➢ Have a chance to optimize in middleware

➢ Easy to use



Annotation based ORM
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❖ Annotation based Java entity to ES index mapping 



Supported types
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Elasticsearch ORM support
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Supported operations
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Index related: Document related:

Alias related:

Aggregation related:



Complex read/write operations:
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Advanced aggregation/join  operations:
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Join Example
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JsonArray result = executor.rawInnerJoin("mr_job_entity_2018", new ElasticFilter[]{
   new ElasticTermFilter("site", "areslvs"),
   new ElasticTermFilter("jobType", "MAPREDUCE")
}, "analysis_result_mr_2018", new ElasticFilter[]{
   new ElasticTermFilter("site", "areslvs"),
   new ElasticTermFilter("severity", "CRITICAL")
}, "jobId", new String[]{"jobId","jobName", "jobType", "userName", "queueName", "jobNormalizedName"}, 10000);

System.out.println(result.toString());
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Row_A ...

Index A

Index B

Row_A

key

stream iterator

build iterator Row_B_0
...

Row B_m

Row_A Row_B_0

Row_A Row_B_m

1. get row data in A

2. get join key

3. get row in B by key

4. join together



Source Code
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Source Code
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Source Code
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Source Code
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Restful API Extension
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Restful API Extension
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❖ Why we need an Restful API extension?

➢ Use restful-API for frontend developer, more friendly

➢ Lowest learning cost, avoiding bad usage, more efficiency

➢ Hide the underlying implementation details, more safety

➢ Pluggable authentication/authorization, more resilient



Elasticsearch Restful API Extension
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❖ Based on Antlr4
Partial of SearchQuery.g4
grammar SearchQuery;
//[@site="[SITEPARAM]"]{@jobId,@jobDefId,@jobName,@currentState,@user,@queue,@startTime,@endTime,@jobType}&pageSize=[PAGESIZEPARAM]&start
Time=[STARTTIMEPARAM]&endTime=[ENDTIMEPARAM]
//JobProcessTimeStampService[@site="SITEPARAM"]<@site>{max(currentTimeStamp)}

query : clzName (filter)? (sort)? (selector)? (aggregator)? (search_max_size)?;
//query : value;

clzName : KEY;
filter : '['filter_list']' | '[]';
filter_list : (filter_item','filter_list) | filter_item;
filter_item : filter_item_equal | filter_item_range | filter_item_time_range | filter_item_compare | filter_item_terms;

selector : '{'selector_list'}' | '{}';
selector_list : (selector_item','selector_list) | selector_item;
selector_item : '@'KEY;

aggregator : '<'aggregator_list'>' | '<>';
aggregator_list : (aggregator_item','aggregator_list) | aggregator_item;
aggregator_item : aggregator_term_item | aggregator_top_item | aggregator_stat_item | aggregator_stat_list |aggregator_nested_item | aggregator_histo_item;



Example
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api/elastic/search?query=spark_app_entity[@site="apollophx"]&@hcu<&size=100

spark_app_entity/_search
{
    “query”:{
        “term”:{
             “site”: {
                “value”:”apollophx”
              }
         }
    },
    "sort": [

    {
      "hcu": {
        "order": "desc"
      }
    }
  ],

    “size”:100
}



MISC
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❖ Dual port restful executor

❖ RetireListener

❖ Gson Scala support

❖ ElasticSearchSchema.setFullCreationMapping(false)



Q & A
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Thank you!

We are hiring!!
(Java/bigdata/payments/…)(Java/bigdata/payments/…)


