AL over bl
-ﬂ0@0111000101110000119




O O O O O O

SELECT

WHERE

ORDER BY / SORT BY
GROUP BY

JOIN

HAVING



SELECT - map

WHERE - map

ORDER BY / SORT BY - reduce

GROUP BY - shuffle & sort (nnu cuetumkn) + TpuBmnanbHbIN
penbtocep

JOIN - map + reduce

HAVING - map + reduce + [map]

O O O O

o O



> [logasunca B 2007 r. B Facebook
o SQL-06épTka (He CYB[)
o He Ttonbko MapReduce (Spark...)

> KaK CTpYyKTypupoBaTb AaHHbIE?
o Schema on read



NIHeHue 3anpoca

Parser - npoBepka CMHTaKcuca
Semantic Analyzer - npoBepka TUNOB JaHHbIX, pacKkpbiTUe *, HesiBHadA
KOHBepTauus TMnoB

Logical Plan Operator - noctpoeHue gepesa BbINOSIHEHUA 3aNpPOCOB,
onTUMM3aLms 3arnpocos:

o pBa join-a B 1 mapreduce 3agady

o reduce side join -> map side join

o group by MoxHO caenartb pasHbiMM cnocobamu (4acTb HA map-

cragun)

Query Plan Generator - dpopmmpoBaHne gaHHbIX Mo AepeBY BbINOMHEHUS
3anpocoB C y4eToM XpaHeHus gaHHbIx B HDFS. y



Cchblfika ¢ NogCHEeHUEM

HIVE HADOOP
' ') N
8: sendResults —— 6.1: executeJob MAP/REDUCE|
EXECUTION 6.2: jobDone JOB TRACKER
ENGINE
6: executePlan
_
6.3 dfs operations AP/REDUCE TASKS
o TASK TRACKERS TASK TRACKERS
(MAP) (REDUCE)
1: executeQuery
6.1:jmetaDataOps MaP REDUCE
Ul DRIVER kor DDLs OPERATOR OPERATOR
7: fetchResults TREE TREE
Ao SERDE
\ sz
—/ 2: getPlan 5: sendPlan
S HDFS
) 3: getMetaData
COMEILER METASTORE
4: sendMetaData NAME NODE
6
L ) DATA NODES
10001010000

O fetchResults


https://www.geeksforgeeks.org/architecture-and-working-of-hive/

Hive metastore

> Metastore xpaHUT meTagaHHble
o 6a3sbl gaHHbIX (database) - npocTpaHcTBO MMeH Tabnuy
o Tabnuubl (tables) - cnncok ctonbuos, cosgartenst, TUN XpaHnnuuia,
aecepuanmsaTtop AaHHbIX



Hive. Tunbl Tabnuy

> [lo BNunsAHUIO HA OaHHbIe
o External - He MOXeM MeHATb AaHHble, TONIbKO MeTanHdopmMaLmio
o Managed - MOXXeM MeHATb AaHHble

> [lo BpeMeHU XN3HU
o Permanent - cyuiecTByeT Bcerga
o Temporary - cyulecTByeT Bo BpeMs Hive ceccum



Hive. BbinosHeHve 3anpoca

STAGE DEPENDENCIES:

Stage-4 is a root stage ,
Stage-1

Stage-0 depends on stages:

> nnaH 3anpoca STAGE PLANS:

Stage: Stage-4
Conditional Operator

consists of Stage-1

Stage-1

Stage: Stage-1
Map Reduce
Map Operator Tree:
TableScan
alias: books
Statistics: Num rows: 4469507 Data size: 911779456 Basic stats: COMPLETE Column stats: NONE
Filter Operator
predicate: (timestamp < 5000000) (type: boolean)
Statistics: Num rows: 1489835 Data size: 303926349 Basic stats: COMPLETE Column stats: NONE
Reduce Output Operator
key expressions: uid (type: string)
sort order: +
Map-reduce partition columns: uid (type: string)
Statistics: Num rows: 1489835 Data size: 303926349 Basic stats: COMPLETE Column stats: NONE
value expressions: book_uid (type: string), timestamp (type: int)
TableScan
alias: users
Statistics: Num rows: 422021 Data size: 43890184 Basic stats: COMPLETE Column stats: NONE
Reduce Output Operator
key expressions: uid (type: string)
sort order: +
Map-reduce partition columns: uid (type: string)
Statistics: Num rows: 422021 Data size: 43890184 Basic stats: COMPLETE Column stats: NONE
value expressions: age (type: int)
Reduce Operator Tree:
Join Operator
condition map:
Left Outer Join® to 1
keys:
0 uid (type: string)
1 uid (type: string)



145.236.79.32 255.255.255.240

> [laHHbie: 56.194.112.48 255.255.255,248
o IPagpec 96.72.105.224 255.255.255.224
o Macka cetu 163.198.20.80 255.255.255.240
> [laTacerT: 210.26.61.0  255.255.255.128
o /data/subnets/big/ | 7Gb 169.211.253.0 255.255.255.0
o /data/subnets/small 174.101.220.128  255.255.255.128

242.165.115.184 255.255.255.252
59.213.9.96 255.255.255.224

lNocyumamsb cpeOHee KOJ1-80 adpecoe o cemsm.
36.129.209.8 255.255.255.248

BbieeOume rinaH 3arnpoca u riocyumautme o Hemy Kos-60
MapReduce Job.

—_—

CospgaTtb “0asy AaHHbIX”

2. CospaTb Tabnuuy (TUnbl U CNUCOK Moren, Kak
napcuTb AaHHbIE)

3. BbinonHuTth 3anpoc



1. Cospatb “6asy gaHHbIX”

CREATE DATABASE <YOUR DB> LOCATION '/user/<YOUR USER>/test warehouse';




mMep

1. Cospatb “6asy gaHHbIX”

CREATE DATABASE <YOUR DB> LOCATION '/user/<YOUR USER>/test dwh';

2. Cospartb Tabnuuy

USE <YOUR DB>;

DROP TABLE IF EXISTS Subnets;
CREATE EXTERNAL TABLE Subnets (
ip STRING,
mask STRING
) ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t'
STORED AS TEXTFILE
LOCATION '/data/subnets/big'; 12




3. HanuwwuTte 3anpoc Ha SQL (HiveQL = SQL)
Uto nokasbiBaeT EXPLAIN [EXTENDED]?

lNocyumamb cpedHee Kor-e80 adpecos ro mackam rnodcemed. o 3adadve ebisedume
rraH 3aripoca u rnoc4umaume o Hemy kosn-eo MapReduce Job.

13



nmep

3. HannwwuTte 3anpoc Ha SQL (HiveQL = SQL)
UTo nokasbiBaeT EXPLAIN?

4. T.K. eCTb CTPYKTYpa, MOXHO ONTUMU3NPOBATb XpaHeHue. Cm.
> partitioning

> clustering (bucketing)

> HecbanaHcmpoBaHHble AaHHble (skewed by)

14


https://cwiki.apache.org/confluence/display/Hive/LanguageManual+DDL+BucketedTables
https://stackoverflow.com/questions/18766721/skewed-tables-in-hive

[TapTMunoHnpoBaHue
KnacTtepusauungd
CemnnnposaHue

Map-side Join

TMMnN3aumum

15


https://cwiki.apache.org/confluence/display/hive/languagemanual+sampling

eANHbIM

> Apache Pig. Ceon a3blk BMecTo SQL

input_lines = LOAD '/tmp/my-copy-of-all-pages-on-internet' AS (line:chararray);

—— Extract words from each line and put them into a pig bag
—-— datatype, then flatten the bag to get one word on each row
words = FOREACH input_lines GENERATE FLATTEN(TOKENIZE(line)) AS word;

—— filter out any words that are just white spaces
filtered_words = FILTER words BY word MATCHES '\\w+';

—-— create a group for each word
word_groups = GROUP filtered_words BY word;

—— count the entries in each group

word_count = FOREACH word_groups GENERATE COUNT(filtered_words) AS count, group AS word;

—— order the records by count =
ordered_word_count = ORDER word_count BY count DESC;

STORE ordered_word_count INTO '/tmp/number-of-words-on-internet';



eANHbIM

> Cloudera Impala

©)
©)
©)

[NlonHoueHHaa 6a3a gaHHbIX,

HeT No4AeP>XXKN CITOXHbIX TUMNOB,

paboTaeT HamHoro beicTpee (B RAM) onga npocTtbix

3anpocos \
BXxoauT B noctaeky Cloudera => fierko pasBepHyTb 1\

™

17



eAVNHbIM

> Apache Presto re St 0 “oo’e
o Eweé ogHa Java-based CYB[ ans BigData p ®e%e®
o Tutorial no Presto

18


https://coderlessons.com/tutorials/bazy-dannykh/izuchite-apache-presto/apache-presto-kratkoe-rukovodstvo

Soark’

https://spark.apache.org/ 19
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https://spark.apache.org/




