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Kyligence 
•  Kyligence’s	vision	is	to	unleash	big	data	produc=vity	for	everyone's	

analy=cs	needs.	

•  The	company	was	founded	by	the	team	who	created	Apache	

Kylin™,	a	top	open	source	OLAP	engine	built	for	interac=ve	

analy=cs	at	petabyte-scale	data	on	Hadoop.	Kyligence	is	the	

primary	contributor	to	the	open	source	Kylin	project	globally.	

•  Kyligence	provides	a	leading	intelligent	data	plaKorm	to	simplify	

big	data	analy=cs	from	on-premises	to	cloud.	
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Apache Kylin in the Zoo 
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Offline	Cubing	

Kylin	

BI	Tools,	Web	App…	

ANSI	SQL	
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select	
				l_returnflag,	

				o_orderstatus,	

				sum(l_quan=ty)	as	sum_qty,	

				sum(l_extendedprice)	as	sum_base_price	

				…	

from	
				v_lineitem	

				inner	join	v_orders	on	l_orderkey	=	o_orderkey	
where	
				l_shipdate	<=	'1998-09-16'	

group	by	
				l_returnflag,	

				o_orderstatus	

order	by	
				l_returnflag,	

				o_orderstatus;	

A	sample	query:	

Report	revenue	by	“returnflag”	and	“orderstatus”	Sort	

Aggr.	

Filter	

Tables	

O(N)	

Join	
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Sort	

Cuboid	

Filter	

Sort	

Aggr.	

Filter	

Tables	

O(N)	

Join	

O(flag	x	status	x	days)	=	O(1)	

Pre-calculate	the	Kylin	Cube	
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Online	Calcula=on	

O(N)	

O(1)	

Apache	Kylin	

Data	Size	

Response	

Time	
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Spark	Cubing	
	

	



Cuboid	Spanning	Tree 
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Layered	Cubing	

	

-  MR 	

-  shuffle stage	

-  	

	

	



In-memory	Cubing 
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Cubing	with	MR	  
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Apache	Spark  
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Apache	Spark	is	an	open-source	cluster-compu=ng	framework,	which	

provides	programmers	with	an	applica=on	programming	interface	

centered	on	a	data	structure	called	RDD.	

	

Spark	was	developed	in	response	to	limita=ons	in	the	MapReduce	cluster	

compu=ng	paradigm.	

	

Spark	runs	on	Hadoop,	Mesos,	standalone,	or	in	the	cloud.	It	can	access	

diverse	data	sources	including	HDFS,	Cassandra,	HBase,	and	S3.	

	



Spark	Cubing:  
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Kylin	1.5 Spark	Cubing 	

	

-  In-memory	Cubing Spark 	

-  RDD cube	

-  	

-  Spark	 MR 	

	

	



Spark	Cubing	in	2.0 
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RDD-1

RDD-2

RDD-3

RDD-4

RDD-5

Kylin	2.0	 Layered	Cubing	 Spark	Cubing	

	

-  cuboid RDD	

-  RDD cache 	

-  RDD	 sequence	file,	

-  	“map”	 “flatMap” 	

“reduce”	 	“reduceByKey” 	
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•  Environment	

4	nodes	Hadoop	cluster;	each	node	has	28	GB	RAM	and	12	cores	

YRAN	has	48GB	RAM	and	30	cores	in	total	

CDH	5.8,	Apache	Kylin	2.0	beta	

•  Spark	
Spark	1.6.3	on	YARN	

6	executors,	each	has	4	cores,	4GB	+1GB	(overhead)	memory	

•  Test	Data	
Airline	data,	total160	million	rows	

Cube:10	dimensions,	5	measures	(SUM)	

•  Test	Scenarios	
Build	the	cube	at	different	source	data	scale:	3	million,	50	million	and	160	million	source	rows	

Compare	the	build	=me	with	MapReduce	(both	by	layer	and	in-mem)	and	Spark.	No	compression	

The	=me	only	cover	the	building	cube	step,	not	including	prepara=ons	and	subsequent	steps	



Spark	Cubing	vs.	MR	Layered	Cubing 
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70%	to	130%	improvement	on	Spark		



Spark	Cubing	vs.	MR	In-mem	Cubing 
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•  Layered	cubing	algorithm	is	stable	on	both	MR	and	Spark	Spark	

•  Compared	with	MR	layered	Cubing,	70%	to	130%	performance	improvement	is	observed	on	

Spark	Cubing	

•  When	source	data	is	sharded,	Spark	s=ll	keeps	close	performance	with	MR	in-mem	cubing	

•  There’s	s=ll	room	for	improvement	
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Offline	Cubing	

Kylin	

BI	Tools,	Web	App…	

ANSI	SQL	

New	
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See you on our next meeting 
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hwp://hub.kyligence.io	

	

Incremental	build	triggers	every	2	minutes,	build	finishes	in	3	minutes.	

	

-  8-node	cluster	on	AWS,	3	Kaxa	brokers	

-  Twiwer	sample	feed,	10+	K	messages	per	second	

-  Cube	has	9	dimensions	and	3	measures	

-  2	jobs	running	at	the	same	=me	
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TPC-H	benchmark	



Kylin	1.0	Star	Schema	Limita=on 
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Pre-calculate	the	join	of	1	level	of	lookups	

-  Support	star	schema	only	

-  Not	allow	same	name	columns	from	different	tables	

-  Not	allow	table	joining	itself	

-  Difficult	to	support	real	world	business	cases	

	

LINEORDER	

DATES	

PART	

CUSTOMER	

SUPPLIER	

Join	

LINEORDER	

DATES	 PART	

CUSTOMER	SUPPLIER	



Kylin	2.0	Snowflake	Schema	
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Pre-calculate	unlimited	levels	of	lookups	

-  Snowflake	schema	support	(KYLIN-1875)	

-  Allow	table	be	joined	mul=ple	=mes	

-  Big	metadata	change	at	Model	level	

-  Many	bug	fixes	regarding	joins	and	sub-queries	

-  Support	complex	models	of	any	kind,	

support	flexible	queries	on	the	models	

	

	

ORDERS	

CUSTOMER	

SUPPLIER	

PART	

LINEITEM	

PARTSUPP	

NATION	

REGION	

Join	

Join	

Join	

Join	

Join	



TPC-H	on	Kylin	2.0	
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TPC-H	is	a	benchmark	for	decision	support	system.	

	

-  Popular	among	commercial	RDBMS	&	DW	solu=ons	

-  Queries	and	data	have	broad	industry-wide	relevance	

-  Examine	large	volumes	of	data	

-  Execute	queries	with	a	high	degree	of	complexity	

-  Give	answers	to	cri=cal	business	ques=ons	

	

	

Kylin	2.0	runs	all	the	22	TPC-H	queries.	(KYLIN-2467)	

	

-  Pre-calcula=on	can	answer	very	complex	queries	

-  Goal	is	func=onality	at	this	stage	

-  Try	it:	hwps://github.com/Kyligence/kylin-tpch	

	

ORDERS	

CUSTOMER	 SUPPLIER	 PART	

LINEITEM	

PARTSUPP	NATION	

REGION	



Complex	Query	1	
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TPC-H	query	07	

-  0.17	sec	(Hive+Tez	35.23	sec)	

-  2	sub-queries	
	

select	
				supp_na=on,	

				cust_na=on,	

				l_year,	

				sum(volume)	as	revenue	

from	

				(	

								select	
												n1.n_name	as	supp_na=on,	

												n2.n_name	as	cust_na=on,	

												l_shipyear	as	l_year,	

												l_saleprice	as	volume	

								from	

												v_lineitem		

												inner	join	supplier	on	s_suppkey	=	l_suppkey	

												inner	join	v_orders	on	l_orderkey	=	o_orderkey	

												inner	join	customer	on	o_custkey	=	c_custkey	

												inner	join	na=on	n1	on	s_na=onkey	=	n1.n_na=onkey	

												inner	join	na=on	n2	on	c_na=onkey	=	n2.n_na=onkey	

								where	

												(	

																(n1.n_name	=	'KENYA'	and	n2.n_name	=	'PERU')	

																or	(n1.n_name	=	'PERU'	and	n2.n_name	=	'KENYA')	

												)	

												and	l_shipdate	between	'1995-01-01'	and	'1996-12-31'	

				)	as	shipping	

group	by	

				supp_na=on,	

				cust_na=on,	

				l_year	

order	by	

				supp_na=on,	

				cust_na=on,	

				l_year	

Sort	

Aggr.	

Filter	

LINEITEM	

Join	

Proj.	

Join	

Join	

Join	

Join	 SUPPLIER	

ORDER	

CUSTOMER	

NATION	

NATION	
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TPC-H	query	11	

-  3.42	sec	(Hive+Tez	15.87	sec)	

-  4	sub-queries,	1	online	join	
	

with	q11_part_tmp_cached	as	(	

				select	
								ps_partkey,	

								sum(ps_partvalue)	as	part_value	

				from	

								v_partsupp	

								inner	join	supplier	on	ps_suppkey	=	s_suppkey	

								inner	join	na=on	on	s_na=onkey	=	n_na=onkey	

				where	

								n_name	=	'GERMANY'	

				group	by	ps_partkey	

),	

q11_sum_tmp_cached	as	(	

				select	
								sum(part_value)	as	total_value	

				from	

								q11_part_tmp_cached	

)	

	

select	
				ps_partkey,		

				part_value	

from	(	

				select	
								ps_partkey,	

								part_value,	

								total_value	

				from	

								q11_part_tmp_cached,	q11_sum_tmp_cached	

)	a	

where	

				part_value	>	total_value	*	0.0001	

order	by	

				part_value	desc;	

	

Sort	

Filter	

Join	

Proj.	

Aggr.	

Filter	

Join	

Proj.	

Join	 SUPPLIER	

NATION	

Aggr.	

Filter	

Join	

Proj.	

Join	 SUPPLIER	

NATION	

PARTSUPP	

PARTSUPP	

Proj.	

Aggr.	

Complex	Query	2	
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TPC-H	query	12	

-  7.66	sec	(Hive+Tez	12.64	sec)	

-  5	sub-queries,	2	online	joins	
	

with	in_scope_data	as(	

				select	
								l_shipmode,	

								o_orderpriority	

				from	

								v_lineitem	inner	join	v_orders	on	l_orderkey	=	o_orderkey	

				where	

								l_shipmode	in	('REG	AIR',	'MAIL')	

								and	l_receiptdelayed	=	1	

								and	l_shipdelayed	=	0	

								and	l_receiptdate	>=	'1995-01-01'	

								and	l_receiptdate	<	'1996-01-01'	

),	all_l_shipmode	as(	

				select	
								dis=nct	l_shipmode	

				from	

								in_scope_data	

),	high_line	as(	

				select	
								l_shipmode,	

								count(*)	as	high_line_count	

				from	

								in_scope_data	

				where	

								o_orderpriority	=	'1-URGENT'	or	o_orderpriority	=	'2-HIGH'	

				group	by	l_shipmode	

),	low_line	as(	

				select	
								l_shipmode,	

								count(*)	as	low_line_count	

				from	

								in_scope_data	

				where	

								o_orderpriority	<>	'1-URGENT'	and	o_orderpriority	<>	'2-HIGH'	

				group	by	l_shipmode	

)	

select	
				al.l_shipmode,	hl.high_line_count,	ll.low_line_count	

from	

				all_l_shipmode	al	

				le}	join	high_line	hl	on	al.l_shipmode	=	hl.l_shipmode	

				le}	join	low_line	ll	on	al.l_shipmode	=	ll.l_shipmode	

order	by	

				al.l_shipmode	

Complex	Query	3	

Sort	

Filter	

Join	

Join	

Aggr.	

Filter	

Join	

Proj.	

ORDERS	

LINEITEM	Aggr.	

Filter	

Join	

Proj.	

ORDERS	

LINEITEM	

Aggr.	

Filter	

Join	

Proj.	

ORDERS	

LINEITEM	



More	than	MOLAP	
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-  Supports	complex	data	models	and	sub-queries;	Runs	TPC-H	

-  Percen=le	/	Window	/	Time	func=ons	

		

SQL	Maturity	

Speed	

Kylin	2.0	Kylin	1.0	

DW	on	

Hadoop	

MOLAP	 Analy=cs	DW	
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Apache	Kylin	2.0	
	

-  Kylin	2.0	Beta	 .	

-  Spark	cubing	

-  	

-  TPC-H	benchmark	

-  / / 	

-  	

What	is	next	
	

-  Hadoop	3.0	 (Erasure	Coding)	

-  Spark	Cubing	

-  (JDBC,	SparkSQL)	

-  (Kudu?)	

-  	lambda	architecture	

	


