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https://databricks.com/blog/2016/09/27 /spark-survey-2016-released.html|
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SLIOIMEFTNER
| Nodes | Master | se

Hadoop Name Node, Hadoop Data Node, Spark
Spark Master Slaves

Processer

Name Node, Resource
Manager

Data Node, Node Manager

1 7
Intel Xeon E5-2650 v3 (HSW) /

Intel Xeon E5-2680 v4 (BDW) (Dual Socket / node)

Memory 256GB 256GB

Storage OS Disk: 480GB SSD

Data Scale (Raw Data)

DataFormat

Compression Codec

Data Size

OS Disk: 480GB SSD
Data Disk: 17TB SATAHDD x 8 /
Data Disk: Intel S3520SSDx 8 /
Data Disk: Intel P3600 SSD x 3

10Gb 10Gb

Workload (TPC-DS)
19,42,43,52,55,63,68,72,98
10TB

Parquet

Snappy
~3TB

Hadoop/Spark Configuration

Hadoop version
Spark version
Executor memory
Executor Cores
Executor Number
Spark Mode

JDK Version
memory.Overhead
Shuffle Partition #

Broadcast
threshold

broadcastTimeout

()

273

2.1.0

25~40 GB

8- 10/ executors

5/ nodes

yarn-client

1.8.0_112

10% Executor Memory
200

30MB

3600 sec
Parallel GC



Intel Performance Analysis Tool
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TPC-DS Q42 %3

SELECT dt.d_year, item.i_category_id, item.i_category, sum(ss_ext_sales_price)
FROM date_dim dt, store_sales, item
WHERE dt.d_date_sk =store sales.ss _sold date sk
AND store sales.ss_item sk =item.i_item_sk
AND item.i_manager_id =1
AND dt.d_moy=11
AND dt.d_year=2000
GROUP BY dt.d_year
,item.i_category_id
Jitem.i_category
ORDER BY sum(ss_ext_sales price) DESC, dt.d_year
,item.i_category _id
Jitem.i_category
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Spark SQL DAG for Q42

Input Data Size: 291.5KB

Duration: 0.2sec Input Data Size: 2.3MB
Duration: 0.2sec Input Data Size: 221.4GB

Duration: 35s
Shuffle Write Size: 8.8MB

Input Data Size: n/a
Duration: 1s
Shuffle Read Size: 8.8MB
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Q42K9CPU & Disk{EF1E)

Disk Bandwidth

* 1 Master + 7 Workers -
e Spark 2.1 on YARN 12000000 |StageO0, 1,2 —Stage 3
» Total Data Size = 10TB g oo M
+ Use Intel $35201.6 TB SATASSD*8 | £ 70" —Sumof rk/s
* CPU: Intel HSW E5 2650 v3 (20 vcore) ig‘-j 4000000 ——Sum of wkB/s
* Spark Cores: 40 per node (dual sockets) 2000000 kl
* Execution Time: 38sec R R
CPU Utilization
L0 Stage 3
20 B Average of %idle Is an 10 intensive
% 0 B Average of %steal workload. W/ lots of Disk
= averageof%iowait | Read 1/O in Stage 0, 1, 2.
1‘5 40 ® Average of %nice
20 B Average of %system
0 B Average of %user
0246 8101214161820222426283032343638
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#1 SPARK 1.6 VS. SPARK 2.1 (FIHENRX)

SPARK 1.6 SPARK 2.1
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#1 SPARK 1.6 vs SPARK 2.1(FMHM &)

Spark 2.1 boost 1.5X~2.8X performance!
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#2 Tungsten Phase 2 in Spark 2.x

“Whole Stage Codegen” provides 3X performance boost!

https://databricks.com/blog/2016/05/23 /apache-spark-as-a-compiler-joining-a-billion-rows-per-second-on-a-laptop.html

17



#3 HDD VS. Intel SATA SSD $3520 (2650v3)

Use SSD brings avg. 2.82X performance improvement!
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#4

TR RS Intel PCI-E SSD P3600 (2650v3)

Use PCI-E SSD brings avg. 1.11X performance improvement!
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#4 22 Intel PCI-E SSD P3600 (2650v3)




#5

4 CPUZBDW 2680 (P3600 SSD)

Use BDW(2680v4) brings avg. 1.23X performance improvement!
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« SATA SSD (Intel S3520) t83tHDDMEEfEFHIEERRE

 PCI-E SSD (Intel P3600) tHXJHDD{sEth = BIARIRF , (BERRERSE iR
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B

Disk Types

Numbers of Drives
Total Capacity
Performance Gain
Drive Cost
Power Cost
Cooling Cost
Enclosure Cost
Reliability
Total Cost
Cost (per GB)

Perf (per Dollar)

# TCO =AY (Il

Intel HSW(2650v3)

HDD(1TB SATA) SATA SSD(s3520)
8 8
1TB x8 1.2TB x 8
1x ~2.65x
$800 $4224
$421 $68
$505 $82
$3943 $3943
$1008 $339
$6677 $8656
1x 1.08x
1.0x ~2.4x

http://estimator.intel.com/ssddc/
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Disk Types

Numbers of Drives
Total Capacity
Performance Gain
Drive Cost
Power Cost
Cooling Cost
Enclosure Cost
Reliability
Total Cost
Cost (per GB)

Perf (per Dollar)

Intel HSW(2650v3) Intel BDW/(2680v4)

PCle SSD(p3600) PCle SSD(p3600)
3 3
1.6TBx3 1.6TBx3
~2.83x ~3.64x
$4782 $4782
$35 $35
$42 $42
S0 $0
$287 $287
$5146 $5146
1.0x ~1.28x
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SPARK SQL ¥#EFRGECE

- Good: EHERMEMNEL
- BHEZHHE(HDD)gE SSDRIEFHEEZEFH AT

Spark/Hadoop Cluster - Good(HASWELL)

CPU Intel® Xeon® CPU E5-2650v3**
Memory 256GB
NIC 10GbE x1
Disks SATAHDD (4TB) x 16+/ Intel® s3520 1.2TBSSD x8+
o ab
- Better: EHEAYERE

. :Zéw%%i;e»f%aﬁlntel 53520 SSDE%%P%OO%&'U EeimAYCPU

CPU Intel® Xeon® CPU E5-2680v4 **
Memory 256 GB
NIC 10GbE x1 or 25GbE
Disks Intel® s35201.2TBSSD x8+ / Intel® p3600 SSD x2+

e Best: ? ? ?
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