bopu4yk JleoHna

XpaHunuula gnga aHalnnTUuKmn —
koHBepreHuma Hadoop, CYB/ In-
memory n SQL



[Tpobnema:

[TpeanonoXxum, y Hac ectb 2 10 gaHHbIX. [1yCcTb
aT10 OyaeTt ClickStream (npocto npumep). Kak
NONy4YnTb NO HUM aHaNUTUKY?

[Ipobnema cocTouT B ornepaTtnMBHOCTU MNONYyYEeHUSA
OAaHHbIX.



BapuaHThbl pelieHusa

2011, [1] Data
warehousing and
analytics infrastructure
at facebook
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BapunaHThbl pelleHuns

Welcoming Facebook to the
growing family of HP
Vertica customers!

Facebook selected the HP Vertica
Analytics Platform as one
component of its big data
infrastructure. Vertica’'s value to
Facebook can be found in its ability
to provide business insights with
Incredible speed and flexibility.
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Hadoop’?

“Query Execution Times in an Environment with
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Map/Reduce — in-memory graph




Hadoop engines

Spark, Tez, Impala

Hadoop 1
+ Silos & Largely batch
» Single Processing engine

Script SQL Real-time Others

Pig Hive HBase Storm,

MapReduce

(Cluster Resource Management & Data Processing)

HDFS
(Hadoop Distributed File System)

Salr, etc.

Hadoop 2 w/

* Multiple Engines, Single Data Set
» Batch, Interactive & Real-Time

| Script SQL Java Engines Others Othersé

Pig Hive Cascading HBase || Engines ISV
Accumulo, || Enginesf

Storm, Solr,

YARN: Data Operating System

(Cluster Resource Management)

HDFS
(Hadoop Distributed File System)

sl




CpaBHeEHME OBUMXKOB

New SQL Benchmarks: Apache
Impala (incubating) Uniquely Delivers
Analytic Database Performance

February 11,2016 | By Devadutta Ghat, David Rorke, and Dileep Kumar | 42 Comments

Categories: Hive Impala Performance  Spark

New testing results show a significant difference between the
analytic database performance of Impala compared to batch and
procedural development engines, as well as Impala running all 99
TPC-DS-derived queries in the benchmark workload.



TPC Transaction Proce .\\ilij.',
Performance Council

The TPC defines transaction processing and database benchmarks and delivers trusted results to the industry.

TPC-DS Implementation: Execution Overview
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TPC-DS cxema gaHHbIX
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VIHTepaKTuBHbIE 3anpOocChHl

B.55

For a given year, month and store manager calculate the
total store sales of any combination all brands.

Qualification Substitution Parameters:
MANAGER.O01 = 28

MONTH.01 =11

YEAR.01 = 1999



OT4YeTHbIE 3anpochl

B.7

Compute the average quantity, list price, discount, and sales price
for promotional items sold in stores where the promaotion is not
offered by mail or a special event. Restrict the results to a specific
gender, marital and educational status.

Qualification Substitution Parameters:
YEAR.01=2000

ES.01=College

MS.01=S

GEN.01=M



AHanMTU4yeckue 3anpocsl

B.79

Compute the per customer coupon amount and net profit of
Monday shoppers. Only purchases of three

consecutive years made on Mondays in large stores by customers
with a certain dependent count and with a large vehicle count are
considered.

Qualification Substitution Parameters:
VEHCNT.01 =2
YEAR.O1 = 1999
DEPCNT.01 =6



[1po4ne 3anpochl

B.82
Find customers who tend to spend more money (net-paid)
on-line than in stores.

Qualification Substitution Parameters

MANUFACT _ID.01 =129
MANUFACT _ID.02 =270
MANUFACT _ID.03 =821
MANUFACT _1D.04 =423
INVDATE.O1 = 2000-05-25
PRICE.O1 =62



TecTnpyemaa KoHQUrypauyms

b pasmepom 15 T0O.

Knactep 13 21 HoApbl:

CPU: 2 sockets, 12 total cores, Xeon E5-2630
12 disk drives at 1 Tb
384 GB memory

CpaBHMBaNuChb:

1. Impala 2.3

2. Hive-on-Tez: Hive 2.0 on Tez 0.5.2
3. Spark SQL 1.5 with Tungsten



Single-User Response Times/Impala Times Faster
(Lower Bars = Better)
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IntVal my_func(const IntVal& vl, const IntVal& v2) {
par ungS een return IntVal(vl.val * 7 / v2.val);

} function |

pointer m
function function
i ; ointer
Impala - «marna» B LLVM pointer , \.\f

funcnon%unctlo
ointer ointer
o 3 (coll +10) * 7 / col2

interpreted codegen’d

Figure 3: Interpreted vs codegen’ed code in Impala.

Project Tungsten: Bringing Apache Spark Closer to Bare
Metal:

1. Memory Management and Binary Processing

2. Cache-aware computation

3. Code generation



Hadoop!

" Query Execution Times in an Environment with
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Bonpochb!?

bopuyk JleoHna
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