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Gartner’s 2014 Software Revenue Estimate For
< 378 SEVA" | Pure Play Hadoop - $145M

2 Pivotal 37

- ® Cloudera ® Hortonworks ®MapR
1
. R 1400 Not included here:
Nick Heudecker |+ i big 56 RDBMS vendors
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92.1% of $33B market

Transwarp is probably the coolest

Hadoop company you've never heard > n

of: transwarp.io
- And a new entrant arrives: Transwarp from China
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RRESQLRIS
Transwarp Manager 99%HSQL 20033255 , IE—SSPL/SQUIEISE (98% ) |
IE—3TFACIDHHHESAISQLS I | ENEURE R

HREmig | ATATHFEEEOracle. DB2ESHA

: s,
Inceptor Discover Hyperbase Stream
BAE/SSDitH
S ” . 55— 3T SSDUgEFHadoophESAIL T B3| , FTHUE
PL/SQLItAbTER HuEizHE NoSQLEUERE AL IR MR IR ) TS
REDHT M=z BR BitR 5|Z HRETA.

REEMNHNEREIEXE

YiERE (BI40RH ) Mo HFutEMINEETIE
ZRETE YARN 2.5 HONE  HEEFS  TIER  MiE%R BERE REIR e, e

(R&Transwarp Extension) Pig Mahout Oozie Sqoop Flume HUE . REOE. TR, FSEERHSA.

SRS QLITESIHINoSQLEER
A TzhE HDFS2.5 S e ez EXERE  hveRs %3%5QL2003, F3|. £33, SEMEEREN

(W& Transwarp Erasure Code) Map/Reduce2 Efasfc'; Zookeeper 5 | ISR

EEEHAITNREFE SR IBHELR

B Transwarp Proprietary T/——LRANS ARP Apache Projects ZSAEMExacth Onceia

bATA HuUB SHSATREHERTRHA)
SHFRASQLITRTE S
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Apache Spark
ETFRFIMap/Reduceit B3I %, BIFR A —R ERITEER. &

REVGLUTION  T=Z5 cocnos Y ii+obleay ‘@pentaho S WSS i —wik iiedoop Mepheducekions,
sescsssies a — ORACLE' Holodesk
lnforma"'ca Business Objects" BUSINESS INTELLIGENCE talen

BREF/RE/HESNRNSHAREINEFME  BERTEFHER
SparkiZi®ifi[a, HolodeskWEMFRS|, AR LI IRSpark E Y
TEAFIHERE | EEE RN FNRE/SSDREEFHENR , TRiAe
JDBC4.0 ODBC 3.5 SHELL WEFFHERISHTIERE.

Most complete SQL support
$825>99% ANSI SQL 2003, HiveQL#1>98% PL/SQLiE% , Sti% iR

43252 SQL2003 #2388 p|/SQL CE. BIREHEHTRATEANERS WEIEE , 5 ENAES.
{51428 RULE BASED OPTIMIZER + COST BASED OPTIMIZER sQL5|g
BEMMNEESQLS|E , BiEfTESparkatMap/Reduce £, AR
AB&ERL CODE GENERATOR SMBSEFEfEHolode sk EAIBIUERIE,

FENTRENS
. . . . s —_— | IFER AL FIBIAZHET R |, B4ET ableau, IBM Cognos, SAP BO,
D| Stl’l buted EXGC Utlon Eng | ne ﬁﬁﬁ?ﬂ?j’g '%551 Oracle Bl, SAS%, ﬁj%liformatica, Pentaho/KettleZETLTE,

Inceptor AN [EI R4 R
Transwarp Holodesk

SR EIIHFE+ 5T CUBE PRI SQL2003, 43 11 2 5
%
Tcache Tcache LR SR+ 77/SSD 4
Transwarp HDFS2 Transwarp Hyperbase BT
PHAIF AR BT ERIEER MR ELR+PL/SQL
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RIES#EO Java iE=#ENO Web IDEFFA&EREE
Genetic Decision Sampling Q-Learning
Algorithm Methods
Transwarp B REHE RESE g8
Inceptor
RIESQLE|% Discriminate Factor Belief Graph
Analysis Analysis Network Inference

FHBIS R ESE L (S-SRI EHEHE

o , : St |2 R Runtime Librar
Distributed Execution Engine #1475 |22 R RiTa ?é%iz_;ﬁ}ﬁy

Transwarp Hadoop SHTEAS
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S RFEH R RSN /NESY/EE/MIERCRUD),
T I %glcnceptor SQL5(E , AILAZHHE SQLBHT=H
RUD,
ranswarp nceptor SRABAESLE,
MIFENEEELE | eI REE
OLAP
F35Z 5| ( global/local/high-dimensional
index ) ,
%élnceptor , A TITHIE BRI

Transaction Index Object Document Graph Search QI%%@% | RIS R |,
SQL & API SQL & API SQL & API SQL & API language SQL & API Fyemza|
*

(273 FEAfiAR+
PIERIEE [g
e Ol |
SRR

A\ AR Fl i+
Bl
SREHAERHIINE
. SRR
Transwarp HBase - Hadoop Database Elastic Search e AlIATeE]
%=, Big Tabl Stex=RI| iﬁ@%ﬁgﬁ?msgm ISR )
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Transwarp Hyperbase
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EEEEEITR -~  ostmnn- Tos #1135
9 99 i Ring 0: Docker/Container j ?%E%ZB% %
Ring 1: Resource scheduler P E\;E’]‘;i);gﬁi@ !
Ring 2: Built-in system services L $E+§ AR 12

: : Ring 3: Central service repository (docker images) v Tt 1‘ e

Service Repository ERIE/S

v aikEs

TOS + TDH = laaS + Paa$S

AR AN KRR = BCE A = EIRHEREE T 6 IRk 55
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System Service

coordination orchestration auto-scaling

discovery
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THESIE ANSI SQLX #128 PL/SQL FE— A % T E
Cloudera Impala ZDremel, ZEMPP5|ZE SQL92F £ + SQL20034 & (<30%) E 2011/10
Hortonworks Tez/Stinger Map/Reducezs i SQL92 74 + SQL2003# B’ (<30%) T 2012/5
Transwarp Inceptor Spark SQL2003 (>99%) Oracle Compatible PL/SQL 2013/11

(>98%)

Databricks SparkSQL Spark HiveQL (SQL92F %, <30%) X 2014/6
MapR Dril (3 B OpenDremel SQL92F % (<30%) s 2012/631 51, 2014/11% 7
IBM BigSQL v3 DB2/DPF like MPP Engine over HDFS SQL 2003 FSE 2014/6
Pivotal HAWQ Greenplum like MPP Engine over HDFS SQL 2003(<90%) N3eHs 2013/2
Splice Machine Apache Derby + HBase SQL 1999 sz 2015 GA
Actian Vortex MPP Engine over HDFS SQL 2003 NEHF 2014

Transwarp Inceptor & 55—~ 3 FFPL/SQLIISQL on Hadoop 5| 2
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ME—SZIFPAEIITZAISQL on Hadoop3 |82 TRamspase

H7598% U\J:E@Orajcle PL‘/SQ‘U%?Z? B ‘ _ A cursor can be parallelized if there is no loop-carried
TR R . R EHIR. Ui . W A HE SR RIEE dependence or the dependence is inductive.
FFAT BE B SRR A 2K

______________________________________________________________________________________________________

. partition parallelism
. control flow parallelism
. pipeline parallelism

Webr mBIRRF?

FHATIATIZ 3

Ak JG 4 Fsql ( “SELECT * from score” ).map(loop cfg func)

partition 0 | — %

CURSORC IS SELECT * from {
score i
OPEN ¢ :

FOR Vv rec IN c LOOP
IF v_rec.flag > 0 THEN
UPDATE factl SET ...
ELSE
UPDATE fact2 SET ...
END IF
END LOOP
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RSN B ET Sl MY SEEN AT SR TU IRAEBB RS (Serializable Snapshot Isolation)

Transactionl
O  begin transaction Inceptor
® select max(price) from orders where age < 20 Driver
© read value into local variable maxorder :
® update orders set price = maxorder-1, ...
© commit
Inceptor
Transaction2 Inceptor EEASEOHE
© Dbegin transaction Lock Manager
e ..
©® update orders set price=200 where id = “007”
® commit
. Executor Executor Executor
{jEI\\\
1. M ERE BN A (RIESR S A2 R : : : :
e e ORC Files ORC Files ORC Files ORC Files
2. ZIRA (R IREAI LURERIEE=SHNEH &L DataNode DataNode DataNode DataNode
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IHE: 24 Bl / ETLL A3, #hiair T B sr#Hadoopz &
FEFHS BIRENH EBHE BIRLTEEN M, 5 FHIEHR W
e Map/ ReduceFnSpark & & =488 #15
R Sparkea[i B £100075 = (EEPEF6000 T 2L
4
Taze P ~hours
43 AT RE AT
<1 hour /
minutes
<1 secorj/ds/
i CrTEREED
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' >
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v Off-Heap

b HDFS Storage Tiel‘ - itﬂﬁ*iﬁ%ﬁ?%ﬁﬁ%% ‘/Co|umnar store
— Memory as storage tier v'Secondary index
—  SSD Storage Tier v'Table format

- BRE, HEMNTextd % 175))E& (ORCor Parquet) Ci';i;';t v55D as cache

F B ER A LA F SSDHI S 1% 8E

1

= =

CREATE TABLE t1
TBLPROPERTIES(
llcache"=“SSD!l
“holodesk index’=“c1 ’02_“" Columnar Store API Columnar Store API
) AS
EU].'
SELECT * g
FROM src; 3
1 w A
2 X B
3 Y [¢
4 z D
5 [¢] E ‘ . Memory Tier
6 P F HDFS Text or ORC or Parquet Files
5 Q p SSD Tier
8 R H torage ayer
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%—Eﬁ%%{ TPC-DSH /O %5 £ [ty 4

45
40
35
30 i text(disk)
25 i text(ssd)
20 M orc(ssd)
15 B holodesk(ssd)
10
5
0 -

q5 ql2 qgl7 919 922 925 942 949 951 952 g55 56 58 60 66 @96 @98 ql00 gl01 gl1l02 ql03 ql04
R IR X WA 5 k5 & btk
text(disk) SequenceFile Hard Disk (x6) HDFS 'bj{)ﬂlﬁi*ﬁﬁ, |\3C|-e#SS|E)’+F|»3’§EE@‘Hﬁﬁg}%ﬁ1ﬂl.5{% N

oK P X BE A 1 1 RIAT 517 £ ORCAF fifi ks 30, #ESSD AT HLSCA R g Tt

text(ssd) SequenceFile PCl-e SSD HDFS 2'7{%
orc(ssd) Er— R—— e <R N P47 FSSD it iy Holodesky | A A7 fiti, /ESSD LmIjt—2b LORCHE
T —— T Tr2f: HSSD_EIISCA b RIBIH6 4% HLREAE FHISC AR SR8 1 A .
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TPC-DS 14 BE M| i&(disk vs ssd vs memory)

50

40

30

20 'l I

10 I | : |
 aalludtall | i

g2 g5 qgl2 g15 q19 922 g26 g28 933 g37 q40 942 945 947 949 g51 g53 56 958 60 62 64 966 68 q73 q77 q79 q82 g84 986 q88 90 92 q95 q97 99

MW text(disk) & holodesk(pci-e ssd) M holodesk(in-memory)

speedup (memory vs ssd) e===memory vs ssd  geomean =9.6% gain over ssd

40%

A [\ A
N WA L

0% —Tr——T 7O rO"T$T’%7" 7" Q'&mrr7TTTr 77 rT7Trr—7T T T77DrrTTr T

n? a8 A12 Al18 19 22 A26 N2R N A7 ndN nd? ndAR nd7 AdQ nR1 AR ARAR ARR nRN NR? nRA nRR NARR N7 n77 n79 NR2 nRA nRA NRKR NAN Q2 AQK AQ7 nQQ
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RZBEIHOLAPSHT : Distributed Cube ~ Teasspace

7

e CubeEOLAP/\ffﬁ 1 R

Sl P )

. e UA] %€ SL—MCube ?
- 1ce roduc .

11 Froducts create table store_sales tblproperties(

— Rollup ‘cache’="ram’,
— Drill Up ‘holodesk.dimensions’=*
— Drill Down ) as select * from store_sales;
— Pivot

Cube on Transwarp Holodesk

Inceptor
Server

R T U

Compute and filters pushed Executor Executor @
down to storage layer

Columnar Store API Columnar Store API Columnar Store API Columnar Store API

[roeginoe ] noexinoed [roefivoe noe e

— _ —_ INDEX] INDEX|
50 ) so| @ 56 inoex inoex] inoexf iNoeX|
. N e o N e =3 N g
Cube Size g8 9 2 i N R N 9
&= S I I ° N I a1 © S I &= =3 N N
o 52 A HEE SEEEIE NN EEE B A HEE
256K8Eﬁ/J\ 95 2131313 8 l13f3]|:3]|:3 9.l gl 313)|3]:3 95 213133
) [e] (=] [v] - o [v] [v] ) - o [e] [v] ) o [v] [v]
g- = o @ E g =3 N} @ E 8~ E‘B = IN] @ E §~ =3 N} @ E

Holodesk — A Columnar Store on SSD cache layer
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Holodesk Cubet3RBIM4EBENNEE TRANSWARP

g ¥ B K

Operation SQL query fbt\"/ﬁ: EFf I‘ETJ ( ﬂb )

gl count select count(*) from store_sales 160
40{L 5% 3%
q2 measure select sum(ss_sales_price) from store_sales 140 FL500GBL:FH 77
_ 43 P B LSS 23
93 aggregation select sum(ss_sales_price) from store_sales group by 4G IR 5% 72 256GBHAT:
S AR I 120 CPUNE5-2620v2
lect sum( I ice) f i I b SIS
. select sum(ss_sales_price) from store_sales group by
q4 el ey ss_sold_date_sk
100
. select sum(ss_sales_price) from store_sales group by
as alfl) ss_customer_sk, ss_sold_date_sk 80
select sum(ss_sales_price) from store_sales_r w here 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 w here
q7 dice ss_sold_date_sk betw een 2450629 and 2451816 group by 20
ss_customer_sk

select sum(ss_sales_price) fromstore_sales w here
g8 pivot ss_customer_sk > 5000 and ss_sold_date_sk betw een 2450629
and 2451816 group by ss_customer_sk,ss_sold_date_sk

B w/cube M w/o cube
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BEXRESH A

READT—ERIMESTINER | BREFRAREEUEEFENEETMapReduceltEHEERRS
IERTRISERTIEERSRISZE DT T AIRIEL. , ETEE | TAH TEXEERE.

Sales by Category ;ﬂﬁ;ﬁg’iﬁﬁ*ﬁ%%

o SO BRI EIR ST | I
(MR- SR OEBITE o | mei, BRB, EIRER
SR R T o m—— | ey o AR S
I - R,

‘ Monthly Performance

ETREFITOEES] | IR B EF " =M =H

Tmﬁi\JDBC/ODBC&EI R TR IR s W
y \1:}'? Sales $9.843 55,559 $194
=H ° Praofit Ratio 3EM% 097% 35.46%

Supplies Order Quantity 100

Sales $1,431

Profit Ratio 13.20%
‘ Technology  Order Quantity 15 45
IRERSTAINERTE | HTHETG Sl ST
-L-I- \1:}?%,2_& ?;SHE?%}}E £ Profit Ratio 26.54% 43 .06%
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