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GAME DATA CHARACTERIC AND REQUIREMENTS
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GAME DATA TECHNICAL LEVELS
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GAME DATA PROCESSING

M ETLIFE I B S0G Br G ia Bk it H B4R 204 — 8 R A B 48 b 38 0 25 3112 78 208
& FEH (0ODS) ;

M eI AS EERR R H B A U G — AR s H R A H B3R

M RYEE GG H SRS IEE R KRR,

M ARHEREKAERODSHILEE

. N
G1 HEXH | —hn Rt F £ %
G2 HEXHF 1 T ﬁ‘ R
Jéﬁhﬁ % < Info platform
| = T
G3 HEH fl i i it abefant o
| i
e
itk 2% Jils ¢
\_ p. Hackup db
7 11—

QCON BEIJING 2014



GAME DATA PROCESSING FRAMEWORKS
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CHALLENGES
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STORAGE DEVICES SELECTION

M Data Type: SQL/NO SQL, KV, BIG FILES.
M Storage Devices: Memory File System (SSD, SATA, SAS)

SATA 460 2000 100 1/20 0.23
SAS 214 300 200 2/3 0.71
20000 125 247
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LOG STANDARDIZAITON

¥ HEEPFEILZ2LANFL , key valueXERE. [IFPE2FMEHE=EBRIAQHRFER , key
valueMZ2HTZHEFAE.

M
[AHFER][ AHFER] FAKey ValueXFRNBTHE
[logtime][ operation],{keyl=valuel, key2=value2 key3=value3}

g[logtime][ operation] keyl=valuel, key2=value2 key3=value3

M SHFER

e o T . T

logtime timestamp_text HE1cS=AYATE]

operation string HEs8
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HADOOP MAPREDUCE

]
The overall MapReduce word count process
Input Splitting Mapping Shuffling Reducing Final result
Bear,1 ——m Bear, 2
Deer,1 —— = Bear, 1
Deer Bear River ——m| Bear, 1
River, 1
/ Car, 1
Car,1 ——m» Car,3 |——m Bear,?2
Deer Bear River Car, 1 Car, 1 Car, 3
Car Car River ——m CarCarRiver ——w» Car, 1 Deer, 2
Deer Car Bear River, 1 River, 2
Deer, 1 ———m Deer,2 ———
Deer, 1
Deer, 1 ;
Deer CarBear —— - Car, 1
Bear, 1 River, 1 ——=» River, 2
River, 1
13 11 -
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Sample Code -- DRIVER

M LogSplitDriver
M public static void main(String[] args) throws Exception {System.exit(new
LogSplitDriver().run(args));}
M public static void moveData(Path srcPath, String dateid) throws IOException
M public int run(String[] args) throws Exception {
job.setNumReduceTasks(12);

job.setlnputFormatClass(TextinputFormat.class);

job.setOutputFormatClass(SequenceFileOutputFormat.class);

job.getConfiguration().set("mapred.out.compression.type", "block");

job.getConfiguration().setBoolean("mapred.output.compress”, true);

job.getConfiguration().setClass("mapred.output.compression.codec",
GzipCodec.class, CompressionCodec.class);

MuTtipleOutputs.addNamedOutput(job, "seq”, SequenceFileOutputFormat.class,
BytesWritable.class, Text.class); ZpeEE =




Sample Code -- MAPPER

M public void map(LongWritable key, Text valueln, Context context)
throws IOException, InterruptedException {

String value = Utils.transformTextEncode(valueln, "GB2312").toString(); // ¥ # s UTF-8%w
A& =

sb = new StringBuilder();

Matcher matcher = pattern.matcher(value);

115

M protected void setup(Context context) throws IOException,
pattern = Pattern.compile("\[(\d{4}-\d{2}-\\d{2} \\d{2}:\d{2}:\\d{2})\\]
WWAH)WNL*F2W\] (L *?):(.9)");

super.setup(context);

}

15 11 .
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Sample Code -- REDUCE

M protected void setup(Context context) throws IOException, InterruptedException {

}

outputKey = new BytesWritable();

mos = new MultipleOutputs<BytesWritable, Text>(context);

super.setup(context);

M public void reduce(Text key, Iterable<Text> values, Context context) throws
|IOException, InterruptedException {

for (Text value : values) {

rnos.wrlte("s_e_q", outputkey, value, key.toStrlng()); I

M protected void cldanun(Conte

{

16
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mos.close();

super.cleanup(context);}

t context) thr

ws IOExcention, InterruptedException
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HADOOP CONFIGURATION

M WD REAIO. MZZIO

W

A EZ
io.sort.mb
is.sort.spill.percent

mapred.compress.map.output

mapred.map.output.compression.codec

P

Map 22 i [X K /)
fitk & s il A B

F 7 s A map ) H

Ji 4 mapi £ 2 B

100MB
0.80

true

org.apache.ha
doop.io.comp

ress.zlib
tasktracker.http.threads £ Mtasktrackerf 22 /0 L FE AL FE map A % 40
mapred.job.shuffle.input.buffer.percent reduceliiibuffer 5JVM heap size [ft] Et 451 0.70
mapred.job.shuffle.merge.percent buffer{i R iZMH, BUHEHES 2R - 0.66
io.sort.factor B FI — IR AL B F SO E S 10
11 I
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INNER GAME DATA PROCESSING
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SQL vs HiveQL
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DATA TYPE

|
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CREATE TABLE complex (
clol ARRAY<INT>,

clo2 MAP<STRING, INT>,
col3 STRUCT<a:STRING, b:INT>

);

N

= YIS

TINYINT

SMALLINT

INT

BIGINT

FLOAT

DOUBLE

BOOLEAN

STRING

ARRAY

MAP

STRUCT
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TABLES

I 1]
M RRE
- FEEE
+  CREATE TABLE
OB [ e A B Kt

.« SRR
-+ CREATE EXTERNAL TABLE
i 2 S e AN 2 A

M 54X

- @EFEWEL PARTITIONED BY T-AJ5E X
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M
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HiveQL SYNTAX

M DDL (Data Definition Language) *

22

s

fI%: CREATE (DATABASE|SCHEMA) [IF NOT EXISTS] database_name [LOCATION hdfs_path]
Mikx: DROP (DATABASE|SCHEMA) [IF EXISTS] database_name
EegJErE: ALTER (DATABASE|SCHEMA) database _name SET DBPROPERTIES (prop_name=prop_value, ...)

f1)7#: CREATE [EXTERNAL] TABLE [IF NOT EXISTS] [db_name.]table_name
[(col_name data_type [COMMENT col_comment], ...)]
[PARTITIONED BY (col_name data_type [COMMENT col_comment], ...)]
[CLUSTERED BY (col_name, col_name, ...) [SORTED BY (col_name [ASC|DESC], ...)] INTO num_buckets BUCKETS]
[LOCATION hdfs_path] [ROW FORMAT row_format] [STORED AS file_format]
[AS select_statement] *
[LIKE existing_table_or_view_name]
fH:: DROP TABLE [IF EXISTS] table_name
%4 : TRUNCATE TABLE table_name [PARTITION partition_spec]
1B @ ME: ALTER TABLE SET TBLPROPERTIES table_properties
43X : ALTER TABLE table_name ADD [IF NOT EXISTS] PARTITION partition_spec [LOCATION 'location1']
MR 41X : ALTER TABLE table_name DROP [IF EXISTS] PARTITION partition_spec
&5 %): ALTER TABLE table_name CHANGE [COLUMN] col_old_name col_new_name column_type
inE#e5). ALTER TABLE table_name ADD|REPLACE COLUMNS (col_name data_type, ...)
## & H: DESCRIBE [EXTENDED|FORMATTED] [db_name.]table_name
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HiveQL DATA OPERATION

ol

B Hk
SCAF IR

- LOAD DATA [LOCAL] INPATH ‘filepath' [OVERWRITE] INTO TABLE tablename [PARTITION (pl=v1, p2=v2 ..))]

> =N
S
. INSERT OVERWRITE [LOCAL] DIRECTORY directoryl
SELECT ... FROM ...

EERLIEGIDAN

INSERT OVERWRITE TABLE tablenamel [PARTITION (partcoll=vall, partcol2=val2 ...) [IF NOT EXISTS]] select_statementl FROM from_statement
. INSERT INTO TABLE tablenamel [PARTITION (partcoll=vall, partcol2=val2 ...)] select_statementl FROM from_statement;

ZRAHN

. FROM from_statement
INSERT OVERWRITE TABLE tablenamel [PARTITION (partcoll=vall, partcol2=val2 ...) [IF NOT EXISTS]] select_statementl FROM
[ INSERT INTO TABLE tablename2 [PARTITION (partcoll=vall, partcol2=val2 ...)] select_statement12 ]

AT X
. INSERT OVERWRITE TABLE tablename PARTITION (partcoll[=vall], partcol2[=val2] ...) select_statement FROM from_statement
. INSERT INTO TABLE tablename PARTITION (partcoll[=vall], partcol2[=val2] ...) select_statement FROM from_statement

INSERT OVERWRITE TABLE target PARTITION
(ds)

SELECT coll, col2, ds

FROM source;

23
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HiveQL QUERY

M &H#H

SELECT [ALL | DISTINCT] select_expr, select_expr, ...
FROM table_reference
[WHERE where_condition]
[GROUP BY col_list]
[CLUSTER BY col_list
| [DISTRIBUTE BY col_list] [SORT BY col_list]

24

]
[LIMIT number]

iy

A

ORDER BY: #ft4FmHF (FH—/reducettdT, R
SORT BY: %/ reducefifiHE)y, DISTRIBUTE BY 4574 ficreducefi)f
CLUSTER BY: 4SORT BY#IDISTRIBUTE BY/f#i FH 7140 [Fl, #] LA4E S NCLUSTER BY

RSP

WiE#Z JOIN

4hi%4% LEFT OUTER JOIN, RIGHT OUTER JOIN, FULL OUTER JOIN
FJEHE LEFT SEMIJOIN  Chive BV 32 FF IN iE)

GROUP BY
¥ E HAVING i3

FROM Tt H i Bl — /3R
FEHNGEHIE FROM 745
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USER DEFINED FUNCTION

M B
o Hive$2 L1 N B A i ok 2 2 i 75 5K
o HJEXHRE (user-defined function, UDF) 7EHIVEZx it i FH ] DL R i& i 2 & Fh i 3k

M LB
«  UDFXLZIHJIAVAY 5

M 53K
« () UDF
—  {ERITERANEERAT, B AN EERAT I
— KEHRHHETX—%

«  UDAF: H e SRR
— B EANMNEIRAT, A AN R AT
— {£COUNT, MAXZ: B2 45 bR 5

o UDTF: HF & XFEEMRE
— VEATABIRAT, APEZAMIRT (—ANR) 1N
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UDF

M fT

M &Eif

26

o3 Y 7 H N INAT 5 -GroupRowNo
5 Y G AR bR FEZ HTA0/ID,  fildn 4 KRN EOVAE F B 2 B RT10NFR 5

dateid uid_class title_id title_use _amount
20130101 12 101 2103
20130101 12 201 1548
20130101 21 101 230
20130102 21 101 360
SQL

add jar grouprowno.jar;
create temporary function rank as ‘com. hive.udf.GroupRowNo';
SELECT * FROM
(SELECT dateid, uid_class, rank(dateid, uid_class) AS no, title_id, title_use_amount
FROM
( SELECT dateid, uid_class, title_id, titte_use_amount FROM title_cur_day
WHERE ds>=20121231 AND uid_class<>0 AND title_id<>0
DISTRIBUTE BY dateid, uid_class SORT BY dateid, uid_class, tittle_use_amount DESC
)a
)b
WHERE no<=10;
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UDAF

M fT

. I AKiT-MaxRow

«  Ijfg: MaxRow(compare_col,coll,col2,col3....) {R#E 45 & icompareZ| 4T LLEL, R [EE KT,

& {Ecompare-col, coll, col2.. .iR[EZE#) £struct, 5 EARPEstructh fBUE .
o W WHWMTNER, TRYWursthE SR ruid, IR EluidiS 0 JE HE

FE S
grade int
money int
score int

M #ifISQL

SELECT urs, MaxRow(grade, uid, score, money) AS res GROUP BY urs;
M R

urs res
abc@111.com {"co0l0":100,"col1":"6281223","col2":100,"col3":1245}
cdf@11l.com {"col0":30,"col1":"5248223","col2":100,"col3":1245}

27
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UDTF

M fT

«  KiT-MaxRow

«  Ijfg: MaxRow(compare_col,coll,col2,col3....) {R#E 45 & icompareZ| 4T LLEL, R [EE KT,

& {Ecompare-col, coll, col2.. .iR[EZE#) £struct, 5 EARPEstructh fBUE .
o W WHWMTNER, TRYWursthE SR ruid, IR EluidiS 0 JE HE

array

['ab)
e’

M #&iSQL

SELECT explode(array) AS char FROM table;
M R

char

28
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GROUP CUBE ROLLUP

M GROUPING SETS

SELECT &, b, SUM( ¢ ) FROM tabl GROUP BY a, b GROUPING SETS ((a, b), a, b, ())

[

SELECT a, b, SUM( c ) FROM tabl GROUP BY a, b

UNION
SELECT a, null, SUM( ¢ ) FROM tabl GROUP BY a, null
UNION
SELECT null, b, SUM( ¢ ) FROM tabl GROUP BY null, b
UNION

SELECT null, null, SUM( ¢ ) FROM tabl

M CUBE

GROUP BY a, bWITHCUBE =5 GROUP BY a, b GROUPING SETS ( (a, b), (a), (b), ())

M ROLLUP

GROUP BY a, b WITHROLLUP =] GROUP BY a, b GROUPING SETS ( (a, b), (a), ())

[FEEEHZBcubeBitTABEER , BAhive[REcubeiSiZIiERBIGROUPIR(E
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COLUMN STORAGE

M REZREEEY
o [1)= 83111
M KA ESELL

row scanner
J°° oy SELECT name, age ﬁ
ﬁ WHERE age > 40
apply @
predicate(s) &7 \

prefetch ~100ms
worth of data

_"1

Wiy c”>p I
I
ol
r I
h
record- column- r2I

oriented oriented

column scanner

apply
predicate #1

root server D

intermediate
servers D

I

leaf servers

25 oam--

storage layer (e.g., GFS)

query execution tree

Il

T
i

Q0O -

T
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IN-MEMERY COMPUTING APPLICATION

|

BEERERNTFHEERFNEERE. BUTHE  AFRNSEEEEREESH/LD
HER  BHRARFEANFPHEILNEE DiRagEs ik RS N ARIMERE.

NEREUBEIS RURESUBIIILE | BEEEMYSQLRMN A
FRPORFEIEES : Redis/ Memcache , Redis#Bi$8-105QPS , RedishiFHTF

SINAGIE

Redis MBS IHFFAFIE M Redisi&&ffiCachefZf#
- SHE .- HEURES

- BRI TR AL B TIE © - BRSHFE

_ s - ALRSAK, BREHEIR

- ZHEFEERIEUESSEY | thun JAVAEERIMAP /LIST

Redis}IEHRFELAINIL

— AJLARFURS AEREIRedisH

—HIREFHIE MySQLFE. (BEEREtESEF—D7E Redis .
FEERTERN: 1) BT HIFSESHIREN 2) BRAUEIMRZEERE




Cloudera Impala

Cloudera Now Powered by Impala
M Impala: Cloudera Impala2&F | BEFORE IMPALA . WITH IMPALA

Hadoopﬁggﬁj WA ;)ﬁlﬁja I H ¢ REAL- ~TIME
N N focessing e |
SHERLCHIVESR S 3-9015 E— o o

M ImpalaZGoogle DremelfJt&(s , (B

* Unified Storage: * With Impala:
A o == = = Supports HDFS and HBase Real-time SQL queries
SQ LIjJ Hb I B H:ll I H:’E_Hi I H:’E_ Flexible file formats Native distributed query engine
* Unified Metastore Optimized for low-latency
* Unified Security * Provides:
cxy N =] + Unified Client Interfaces: Answers as fast as you can ask
1
M Im pa Ia; i\ﬁ1ﬁ%g§ |‘§E{J ODBC, SQL syntax, Hue Beeswax Everyone to ask questions for all data

Big data storage and analytics together

Hive+MapReducef{tihi2 , MEETS g Impala Details

%%# %?;&?Eﬁ**{uﬁg \?E_té Common Hive SQL and interface
185|22 ( HQuery Planner, Query | satme e | v [ e

CoordinatorflQuery Exec Engine=

BoHRY ) , TLAEEMHDFSEE
HBaseshFASELECT. JOINFNZi+EEk B s o
EFEHE , MMAKE(K T IER

S v w— m'm

Local Direct Read—+ —
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Shark = Spark HIVE SQL

M Shark {li%%
> (RERASpark3|EERNiETE
> AILATEEXHIEHIVE Queries, EEHIVERYFrontEnd & Metastore , #3Z735CACHE Table
> AL EERARSpark BEAY—LEHN A ITRITRLR

Hive cient | SQLparser

=hark optimizer & cache manager

Apache Spark

QCON BENJING 2014
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Shark VS Hive

M Shark®JEAEE HIVE 1R406& ( HieXFfEi2 ) , MRHITINSEZEIER |, ®LL
R 256% , —3£3000171KE3 , H=LHIVEFES , HHLLHIVER X EREAS =
=

» Map-Side Join: HAZETREFRY , A& Hive AEEMap Join HIRHE
BDistributed Cache EHIHESR ;

> Hash Based Aggregation: Reduce imfJHash U RETFTREFEEZBEY
TRIBIR A AL ;

> Shuffle Improvement: Shuffle EFAFMASHEZIONMHTTP #1 ,
X/ MEHadoop 2.0t 37 ;

> Cache: ZEREMAFF , AFEAMBData LocalityRJalt , iX3g&4
Queries,NFAFEEUE , SiE — M QueryB S MNEENIERIEEEL.




ARCITECTURE

36

% VR OLAP Ad-hoc Query i 5F 5%

=

I T r - PR

E T ik At

pA T TR AR R |

E_ QQFJ Spark Tmpala HDFS Hive HRase S
'E M E APT

% EHREE B, | e B L

i

15 RN AR AU S R 0L i T i 0L 5 1 0
giipL Xig AP i E 1 H R 7 ik 5
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OPTIMIZIED RESULTS

M FHEEEES M ETLRUAERRITER SRR AHH
aplne
Time(s Ti
140 = Time(s) 500 () =Time(s)
120

HIVE Half Full
Shark Shark

DMiEEE = hmisEtk

1 i
0.5 -
HIVE Impala Shark 0.

HIVE Half Full
Shark Shark

37 11
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CONCLSION AND FUTURE WORKS

Vst B, £EEHRIEMNATIFEXZELIEESR ;
M {ESEEF R AHRitiRFERE, UICLIES|SE;
Y & fRR—1]] MapReduce Bt IE
M EFES I GER S INIEN
M REIERDITFIIZHEINEE , SEIMDaas;
VI £mafESparrow, BlinkDB , Catalyst , Spark SQL

ViREiE KEHERYERSITREE] , RAEFUESR
=hk3 , SEDATA-DRIVENRYBsEH A2
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