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Distributed Query Processing System
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Performance Analysis and Diagnhosing
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Performance Analysis and Diagnosing

Challenges

« Large number of atomic tasks

« Unpredictable machine status

« Complex concurrent programs

ﬂ \ What is the bottleneck of this execution

E}' Why does the query run slower than expected?
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Input: SQL like statement Logical execution plan: DAG of Map/Reducer jobs

SELECT sum(lo_revenue) AS lo_revenue, d_year, p_brandl Map 1 Reducer 2

FROM Lineorder, dates: part —— > 0 @ @ @ @ @ @ Reducer 3
‘I{\VIEI-IIZI)EIEE_L;za_r%;g;Tifp;gg:;fls%yp_category ='MFGR#12' | Query optimizer / E Map 4 @ @ @ @ @ 0 @ @ @ @
|
|
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GROUP BY d_year, p_brand1;  Execution engine | @ @ @ @ @ 4 @ @
Map 5 J
0,0,0:0:0:8
IN:  Input SEL: Select Map 5
TS: Table scan RS: Reduce sink @ @ e @ @ @
FIL: Filter OUT: Output

Input Processing Output
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Distributed Query Execution

Input: SQL like statement

SELECT sum(lo_revenue) AS lo_revenue, d_year, p_brand1l
FROM Lineorder, dates, part

WHERE Lo_orderdate = d_datekey

AND Lo_partkey = p_partkey AND p_category ='MFGR#12'
GROUP BY d_year, p_brandl;

Task execution

Query optimizer /
Execution engine
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Logical execution plan: DAG of Map/Reducer jobs
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Tasks: Atomic execution units
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Overview Detall view
- Execution of jobs - Execution of tasks
Timing information Timing information
Topology structure Abnormal dependencies
« Anomaly of jobs « Correlation with machines
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Overview: Job view

Map 1

Reducer 2

Map 4
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Execution of jobs

Timing information (start time, end time and time usage)

Topology structure (logical dependencies)
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(c) Job layout (e) Layout refinement

» Reduce visual clutter (edge crossing)

» Minimize parent-children distance

« Reduce space use
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Overview: Job view

Map 1

Reducer 2

Map 5
D

Parallelism mode
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Analysts should pay attention to:

® Abnormal long job execution
® | ow parallelism/Interruption

® Imbalance time usage of different phases
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Detail view: Task view

job_1407341016077_3948 sortFinishTime 20
shuffleFinishTime 20
=1k ¢ QQqiE hostname

o startTime 0
trackerName

Timeline based approach (Gantt Chart)

« Large amount of visual elements

: 200

e« Too small to observe

30

« Hard to identify the group patterns \

400 | WRONG_REDUCE
org.apache.pig.Pigd
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Shufiled Maps

Scatter based approach
« Outlier
e Cluster

» Group pattern

Timeline-based visualization (Inviso)

https://netflixtechblog.com/inviso-visualizing-hadoop-performance-f834175c6df8
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Detail view: Task view

Timeline approach ’_. )
— |
For tasks — e FOr dependencies
X axis: end time of tasks Y aXisaxis X s
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X axis: start time of the consumer task
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» All tasks are placed at the top right half part of canvas » Delayed dependencies are placed at the left bottom part of canvas
« Time cost: horizontal distance between task and diagonal line « Waiting time: vertical distance between dependency and diagonal line
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Detail view: Task view

Representive patterns: for tasks of same job
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Dispersion pattern:
Horizontal pattern:

Vertical pattern:

Multiple problem
Enough workers and insufficient resources

Waiting

Outlier pattern:

Multi-cluster pattern:

Bottleneck tasks: data skewness, deadlock

Interruption, insufficient workers

Multi-cluster
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Detail view: Task view

Representive patterns: for tasks of same job
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Task View

Tasks by machines
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Solution

Auxiliary views

Query list Entity list Performance matrix
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Query List Query Overview Entity List Task View
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Conclusion

Summary

® |ayout algorithm for depicting execution overview (Job view)
® Scatter-plot-based visualization for displaying numerous tasks

® Visual analytics system with multiple coordinated views

Future work

® Expand our tool to support more distributed computing systems (such as Spark and Flink).

® Integrate additional automatic debugging approaches and correlate execution visualization with these methods.
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QEVIS: Multi-grained Visualization of Distributed Query Execution

Query List
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Solution

Overview: Performance matrix
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The anomaly degree: of a job is determined by how much the

timing information of its tasks deviates from the ideal situation:

« APS: Abnormal parallelism score

« ADS: Abnormal duration score
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Overview: Performance matrix

Map 1 Reducer 2

Reducer 2
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The anomaly degree: of a job is determined by how much the

timing information of its tasks deviates from the ideal situation:

« APS: Abnormal parallelism score

« ADS: Abnormal duration score

Machines

Ideal situation (tasks of same job)

« Parallel execution

e Similar time cost

Anormaly score of tasks
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Query execution
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