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Hel—: SQL on Hadoop=Killer App
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60% R IHadoop FB#ESQL % 1T TRANSWARP

= b7 3 : %

Has your organization shifted any workloads from a traditional data
warehouse (i.e. Teradata, Oracle) or mainframe (i.e. IBM) to
Hadoop?

70%

61%
60%

50%

40% 34%

30%

20%

10% S%
0%

Yes No, but we plan to within the No, and we don't plan to in the
next 6 months, next 6 months

Source: wikibon.org
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SQL on Hadoop N Tlfﬂﬂg%{:e
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Cloudera Impala HDremel, FMPP3|EE SQLI2FEE+SQL20033 R Nx 2011/10
Hortonworks Tez/Stinger Map/Reduce g8zt SQLI2 T-4E+SQL20033 AZH 2012/5
Transwarp Inceptor Spark SQL99 + SQL2003 Oracle Compatible 2013/11

PL/SQL
Databricks SparkSQL Spark HiveQL (SQLI2F%E) T 2014/6
MapR Drill 24 B OpenDremel SQLI92F & N2 Hs 2012/63755, 2014/11%7%
IBM BigSQL v3 DB2/DPF like MPP Engine over HDFS SQL 2003 X 2014/6
Pivotal HAWQ Greenplum like MPP Engine over HDFS SQL 2003 By HF 2013/2

(Postgres like)
Splice Machine Apache Derby + HBase SQL 1999 X 2015 GA
Actian Vortex MPP Engine over HDFS SQL 2003 TZH 2014




Inceptor PL/SQL Compiler

TRANSWARP
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SQL SQL Abstract Constant
Statements Parser Syntax Tree Folding

AST optimizer SQL2003

PL/SQL

Table
Statistics

PL/SQL Control sl
Analyzer Flow Graph

SQL byte code

generation

Normalizer

First PL/SQL Compiler
on Hadoop;

80% Oracle PL/SQL
Compatibility.
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loop
dead code redundant CSE TR

elimination elimination P
hoisting

CFG Optimizer

column operator partition predicate
pruner pruner pruner pushdown

Logical Optimizer

DAG Physical

Scheduler Plan

www.transwarp.io

cursor
parallelization

Parallel Optimizer

Join
optimizations

CBO Optimizer

shuffle reducer

DAG Optimizer



Parallel Query Optimizer TRANSAARP

Parallel Query Optimizer A cursor can be parallelized if there is no loop-carried
. partition parallelism dependence or the dependence is inductive.

. control flow parallelism
. pipeline parallelism
- sEEhTEE FHTHITIBIE

RAEZEMNTFsql( “SELECT * from score” ).map(loop_cfg_func)

partition N

partition 0

pizZ ANl

CURSOR ¢ IS SELECT * from @
score

OPEN ¢ Yes No
FOR v_rec IN ¢ LOOP \ v

IF v_rec.flag >0 THEN update update
factl fact2

UPDATE factl SET ...
ELSE
UPDATE fact2 SET ...
END IF
END LOOP

www.transwarp.io



Transwarp Inceptor vs Greenplum DB T”axspare
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ratio ExecTime(GP) vs ExecTime(Inceptor)
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| GP is faster than Inceptor for 25 of tpc-ds queries

0.13

0.06
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Transwarp Inceptor 4.1 vs Spark SQL 1.3 TRANSWARP

Inceptor4.1 vs SparkSQL1.3 Speedup

Inceptor4ge
EtSparkSQLAY 64
JIHEIA L] SparkSQL can run 35 queries from tpc-ds benchmark
32
16
8
4
2
1
3 7 131517 19222526 27 2829 34 42 43 45 46 48 50 52 55 61 62 68 71 73 76 79 84 85 87 88 90 96 99
TPC-DS
05 Query

B ExecTime(SparkSQL1.3)/ExecTime(Inceptor4.1)
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ZHT,OLAPSHT : Distributed Cube — ™amspare
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e Cu be%OLAPﬁ*ﬁE’\J%EaBEK

H i . ==\
- Slicing SNfEE X —Cube ?
— Dicing
_  Rollup - [ create table store_sales tblproperties(
ilUpDown 1 i ‘cache’=‘ram’,
— DrillUp/Down 1 2| - ‘holodesk.dimensions’=" ,
—  Pivot ) as select * from store_sales;00000
* Cube on Transwarp Holodesk T
Server
Columnar Store AP
' elefe]e g JEE EEREIEAEARE AR EE
Cube Size AHHE 3 AL E SHHHE EEBERHHEE
- el=|ze]:= 3 gle]z SEHEHEE EEEREHEBE
256KB[E E K /s . = ——

Holodesk — A Columnar Store on SSD cache layer
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Holodesk Cubess3fIttaemes TRANSWARP
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Operation SQL query Ftﬁﬂﬂlﬂ ( @ )

gl count select count(*) from store_sales 160
40{Z%icR
q2 measure select sum(ss_sales_price) from store_sales 140 J:ELEOOE%EEI% Ijg??
AR EERS 2
3 aggregation select sum(ss_sales_price) from store_sales group by g%gﬁ%aggz S56GBRTZ
q ss_customer_sk 120 CPUJ9E5-2620v2
FJCRE

select sum(ss_sales_price) from store_sales group by

q4 il elgeel ss_sold_date_sk

100

select sum(ss_sales_price) from store_sales group by
ss_customer_sk, ss_sold_date_sk 80

g5 drill down

select sum(ss_sales_price) from store_sales_r where 60
g6 slice ss_customer_sk=5000 group by
ss_customer_sk,ss_sold_date_sk

40

select sum(ss_sales_price) from store_sales where
q7 dice ss_sold_date_sk between 2450629 and 2451816 group by 20
ss_customer_sk

select sum(ss_sales_price) from store_sales where
g8 pivot ss_customer_sk > 5000 and ss_sold_date_sk between 2450629
and 2451816 group by ss_customer_sk,ss_sold_date_sk

®w/ cube ®w/o0 cube
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The Next-Generation Data Center
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SZ—HIEI KEHEE S (Data Hub)
FR— AR - RS RRR AR

- RJEERE: Big Data + Application
« BRIFAE: Auto-scaling + Self-healing

AR5 %30 : Central Repository

FXRT  [RBEE - RIERSRENZ 2T

#IEFEES: Data Sources, Access Pattern,
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Confidential Levels
HHERESE: CPU. Memory. 1/0
N HMRE
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TRANSWARP

Announcing Transwarp Operating System o

T B
D ‘ a Hype
EEEEEE

s [ pos Transwarp Operating System
Ring 0: Docker/Container
Ring 1: Resource scheduler

Ring 2: Built-in system services

Service Repository Ring 3: Central service repository (docker images)
AIE{TAERNAERNERD, (FRLEBSL

TRIINS/_MP Transwarp Operating System

OPERATING SYSTEM

System Service

orchestration | auto-scaling discovery

Scheduler

Containers

Container
Plugins

15/4/21 www.transwarp.io




TOS — automated deployment TRANG)EA B

|

B IWeb. REST API or CLI —§& i3 a2t = e at
HoRIEIRS IR EN M LB E RSB

Service Repository

HDFS YARN+ Inceptor Stream
Map/
Reduce

Elastic Hyperbase Flume Sqoop Oozie Pig
Search

TRANS &/I RrRP

OPERATING SYSTEM

Containers

Conta_iner CPU/MEM
Plugins

Transwarp Operating System

System Service

Network coordination | orchestration | auto-scaling discovery

&

15/4/21
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TOS — Better Scheduler for Isolation = T?axspare

R

AL BEEERREEREZRAEYARN ?
_ mem I mmEE @ mms

YARN CPU/MEM BHERA. A5 HRHELNHDFS XV EITES(E
Kubernetes CPU/MEM Container MiifiHadoop @R Linuxtaz
CPU,MEM, DISK,NETWORK Container + Quota + VLAN FsrHadoop S REE R BN A

HDFS1 Inceptorl Inceptor2 | Datamarts| HDFS2 e Online Stream Real-time
€ Analysis Query LBS
Mining Apps Apps

TR/INS ARP Transwarp Operating System

OPERATING SYSTEM

Scheduler

15/4/21 www.transwarp.io



TOS- auto-scaling & self-healing

ARP

TRANSW.
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ISY B/ 4aEERE . Capacity Scheduler + Priority/Price-based Bidding (ZfHE4)
BfEE5EE : ReplicatorimMERHIEFHRIFZAE

Data
Warehouse

Apps

TRANS ,Q/I RrRP

OPERATING SYSTEM

Containers

Container CPU/MEM Network
Plugins

Real-time
LBS

Apps

Stream

Stream

Transwarp Operating System

System Service

coordination | orchestration | auto-scaling

discovery

priority-based
scheduler

-
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replicator
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service
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Q7: Where are you using or planning to use Docker over the next year?
(Check all that apply)

Arsavned 745 Skipped 0

Now (raedinid
wppicstans

e e 1. QA

Transwarp Operating System
e v' automated hadoop deployment
oo v" run any docker images
o vt v’ better isolation
oy v’ auto-scaling & self-healing
- [l
W Vimblog.com source: stackengine.com StackEngine

Transwarp Operating System 1$7£2015Q2_ZFF R &% !
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