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0-D(apex) cuboid

(C) 2008 datawarehouse4u.info
Dimension 5
PK |id d5
attribute 1 1-D CU.bOldS
attribute 2
i \ - bt location
Dimension 1 Dimension 4 tlme ’ N > ’
Fact Table . ‘
i PK |id d2
PK |id_d1 ol FrT id d2 1te
attribute 1 | ——_|PK |id d2 attribute 1 ) .
attribute 2 PK |id_d3 / attribute 2 2 D CUbOldS
PK |id _d4
PK |id d5
measure 1
measure 2
Dimension 2 Dimension 3 3 —D CleOldS
PK |id_d2 PK |id d3
attribute 1 attribute 1 S /*é' tlme, ltem,
attribute 2 attribute 2 J\'L ]
7 location

() time, item, location, 4-D(base) cuboid
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2. Low cardinality dimensions: C, D
3. The gray cuboids are pruned
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Grid Visualization JSON

Load Hive Table Metadata From Tree

Project: learn_kylin
Filter ...

O KYLIN_CAL_DT

£ default
default.kylin_account
default.kylin_cal_dt © KYLIN_CATEGORY_GROUPINGS
default.kylin_category groupings
default.kylin_country
default.kylin_intermediate_edw test seller type dim
default.kylin_sales
default.sample_07 (O KYLIN_SALES (O BUYER_ACCOUNT (O BUYER_COUNTRY
default.sample 08
default.test_account
default.test _category groupings
default.test_country
default.test_kylin_fact
default.test_order
edw

xademo

(@ (@

@Calculate column cardinality © SELLER_ACCOUNT © SELLER_COUNTRY
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3. ¥t Cube (FRIHEEN)

Cube Designer

O—O—0O0— OO

Cube Info Dimensions Measures Refresh Setting Advanced Setting Configuration Overw
rites
Name Expression Parameters
GMV_SUM SUM

_Value:KYLIN_SALES.PRICE, Type:column

BUYER_LEVEL_SUM  SUM
_ Value:BUYER_ACCOUNT.ACCOUNT_BUYER_LEVEL, Type:column

SELLER_LEVEL_SUM SUM

. Value:SELLER_ACCOUNT.ACCOUNT_SELLER_LEVEL, Type:column

TRANS_CNT COUNT
__Value:1, Type:constant

SELLER_CNT_HLL COUNT_DISTINCT
Value:KYLIN_SALES.SELLER_ID, Type:column

TOP_SELLER TOP_N
. SUM|ORDER BY:KYLIN_SALES.PRICE

___Group By:KYLIN_SALES.SELLER_ID

@ .
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Overview

Return Type

decimal(19,4)

bigint

bigint

bigint

hilc(10)

topn(100)

4. ¥93 Cube (FitEH1T)

Job Name ¢

test -

test

19700101000000_2922789940817071255 -
BUILD - GMT+08:00 2017-02-09 16:42:10

kylin_sales_cube -

20120101000000_20170213094500 - BUILD -  ube
GMT+08:00 2017-02-08 17:00:25

5. lE5Erk, ATIEIFT !

Grid

SQL JSON(Cube) Access

Segment Number: 1 Total Size: 91 MB
Segment: 20120101000000_20170213094500

Start Time: 2012-01-01 00:00:00
End Time: 2017-02-13 09:45:00
Source Count: 10000

HBase Table: KYLIN_UCXZNPB4PS
Region Count: 3

Size: 91 MB

Cube ¢

kylin_sales_c

A
v

Progress Last Modified Time «

2017-02-09 16:46:28 G

Notification

MT+8

2017-02-08 17:14:51 G

MT+8

Storage

Duration

A
v

3.72 min
S

14.07 mi
ns

Actions

Action ¥

Action ¥
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New Query Saved Queries

Ooo~NOUTLHE WN -

Query History

10 INNER JOIN KYLIN_COUNTRY as KYLIN_COUNTRY_B
11 ON KYLIN_ACCOUNT_B.ACCOUNT_COUNTRY = KYLIN_COUNTRY_B.COUNTRY

12 GROUP BY KYLIN_SALES.PART_DT, KYLIN_SALES.LSTG_FORMAT_NAME, KYLIN_SALES.OPS_REGION

FELECT KYLIN_SALES.PART_DT, KYLIN_SALES.LSTG_FORMAT_NAME, KYLIN_SALES.OPS_REGION,
count(*) as TOTAL_CNT, sum(price) as GMV, count(distinct SELLER_ID) as SELLER_CNT
FROM KYLIN_SALES as KYLIN_SALES

INNER JOIN KYLIN_ACCOUNT as KYLIN_ACCOUNT

ON KYLIN_SALES.SELLER_ID = KYLIN_ACCOUNT.ACCOUNT_ID
INNER JOIN KYLIN_COUNTRY as KYLIN_COUNTRY

ON KYLIN_ACCOUNT.ACCOUNT_COUNTRY = KYLIN_COUNTRY.COUNTRY
INNER JOIN KYLIN_ACCOUNT as KYLIN_ACCOUNT_B

ON KYLIN_SALES.BUYER_ID = KYLIN_ACCOUNT_B.ACCOUNT_ID

Tips: Ctrl+Shift+Space or Alt+Space(Windows), Command+Option+Space(Mac) to list tables/columns in query box.

Project: REEIGRET

Query String ¥

Status: m

Results (6529)

PART DT v

2013-05-10 Others

2013-02-15 Others
2012-07-08 ABIN
2012-02-23 FP-GTC
2013-01-26 ABIN
2012-02-14
2013-06-13
2012-08-05 FP-GTC

2012-12-02 FP-GTC

9. .
%+ Kyligence

LSTG_FORMAX.

FP-non GTC
FP-non GTC

Start Time: 2017-02-12 14:19:02 GMT+8

Project: learn_kylin

OPS_REGION ¥ TOTAL_CNT Vv

Beijing 3
Shanghai 1
Hongkong 3
Beijing 1
Shanghai 1
Beijing 1
Shanghai 1
Hongkong 1

Beijing 2

GMV

240.4102
63.9989
130.3758
50.9353
59.0108
28.6018
9.4998
88.9809
141.8585

v

LIMIT 50000

Duration: 0.50s B Save

Cubes: kylin_sales_cube

SELLER_CNT

lnl Visualization = & Export  .”

ZBITE (%#0DBC. JDBC, Rest API)

« Tableau

» Cognos Bl

* Apache Zeppelin

B Tableau - KylinSample1

File Data Worksheet Dashboard Analysis Map Format Server Window Help

Smart Bl

Excel / Power BI

Caravel

- N A R e R a1 M e R A =N

[T TEST_KYLIN_FACT3
Dimensions EL Y
> E TEST_CAL_DT
4 E TEST_KYLIN_FACT
Abc CAL_DT
- # LEAF_CATEG_ID
Abc LSTG_FORMAT_NAME
# LSTG_SITE_ID
- # SELLER_ID
# TRANS_ID
4 = TEST_SITES
Abc SITE_DOMAIN_CODE
Abc SITE_NAME
Abc TEST_SITES_CRE_DATE

Abc TEST_SITES_CRE_USER

- Abc TEST_SITES_UPD_DATE

Abc TEST_SITES_UPD_USER
Abc Measure Names

Measures
4 = TEST_CAL_DT
# CURR_CAL_DT_MNS_IWEEK_YN_IND
- # CURR_CAL_DT_MNS_2WEEK_YN_IND
# DAY_IN_MONTH_COUNT
# DAY_IN_QTR_COUNT
- # DAY_IN_WEEK_COUNT
# DAY_IN_YEAR_COUNT
4 = TEST_KYLIN_FACT
# ITEM_COUNT
# PRICE
# SLR_SEGMENT_CD
4 = TEST_SITES
- # DFAULT_LSTG_CURNCY
# EOA_EMAIL_CSTMZBL_SITE_YN_ID
# SITE_CNTRY_ID
- # SITE_ID
=# MNumber of Records
# Measure Values

Pages

Filters

Marks
Al ul

nl Automatic VI

Abc
& ¢] 123
Color Size Label
Detail | |Tooltip

B Australia
Belgium (French)

M canada
Ebay

[l Ebaymotors
Italy

. Philippines
TR

B cAustralia
CEbay

M czFiR

i Rows

" Colu.. ~ | WEEK_BEG_DT

CNT(ITEM_COUNT)

20

ITEM_COUNT il 8%
3

1500 I

1000

500 I

PRICE

0

-
e v N e e v N

SUM(PRICE)

WEEK_BEG_DT
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®E9-C-s Bookl - Microsoft Excel ” o @ =
Home Insert Page Layout Formulas Data Review View Power Query Team Query Design o 0 o@ R
Table Name: (i) summarize with PivotTable g @ (& Properties Header Row  [[] First Column
DEFAULT__TEST, [} Remove Duplicates L b OpeninBrowser [ TotalRow [ Last Column
- Export Refresh ., ====
T Resize Table | ) Convert to Range 5 ~ €5 Unlink Banded Rows (] Banded Columns
Properties Tools External Table Data Table Style Options Table Styles
A2 M F | 2012/1/1
A B @ D = E Fi G H 1 "7 Workbook Queries v X
fWlcaL 0T BALEar catec 10 B isTc siTe 10 BArstc rormar mamg Bdsir_secuent cp K price B rtex coust BdseLier_1p B TRaRS @
— 2 | 2012/1/1 216 0 Auction 12 38.5632 1322623 0 Louery
- 3 2012/1/1 314 0 FP-GTC -99 93,9928 98307 0 <. DEFAULT TEST_KYLIN_FACT B
il sh 4 | 2012/111 15868 0 Auction -99  80.233 1924796 0 4,550 rows loaded.
5 2012/1/1 20865 0 huction 5 95.473¢ 1907573 0
- ::; ::z =5 2012/1/1 26249 0 FP-GTC 11 99,8952 924465 0 A
- sz MW7 2012/1/1 30059 3 FP-non GIC 14 99,8031 1221795 0 =
.8 2012/1/1 31519 0 ABIN 13 B2.6399 1603461 0
9 2012/1/1 32876 0 4BIN 12 52,4727 434383 0
10 | 2012/1/1 37831 0 ABIN 16 14,2143 604092 0
= II 11 2012/1/1 43479 0 FP-non GTC 5 5.4557 1780379 0
—_— 12 2012/1/1 57990 0 FP-non GTC 15 74,5636 1502383 0
n g 13 2012/1/1 87118 0 FP-CTC 5 8.3619 180846 0 B
mm:zt (O C 14 2012/1/1 108782 15 ABIN 14 26,3638 1039458 0
; 2012/1/2 1161 3FP-CTC 11 22,9973 1155930 0
2012/1/2 1357 0 ABIN 12 89.2786 92507 0
2012/1/2 2023 0 FP-CTC 5 73.9308 1926572 0
2012/1/2 20485 0 FP-non GIC 12 131577 151683 0
2012/1/2 20886 0 FP-non GTC 11 31,5019 1680207 0
2012/1/2 26262 0 FP-GTC 5 34,5762 609890 0
2012/1/2 31519 0 huction 12 6.308 718023 0
2012/1/2 31673 0 huction 15 65,8814 1577640 0
2012/1/2 48027 0 FP-CTC 16 9.4746 1568558 0
2012/1/2 57990 3 Others 16 75.4612 1149795 0
Forscatter plo 25 2012/1/2 61323 0 huction 16 10.5206 1103969 0
0 or more dirr 26| 2012/1/2 63861 0 huction 12 99,9549 2321014 0
2104 Eamne 21 2012/1/2 95672 0 ABIN 14 16,6339 1374506 0
28 | 2012/1/2 106246 0 FP-non GIC 15 94,8797 527478 0
29 2012/1/2 121153 0 ABIN 11 99,3149 1803467 0
30 | 2012/1/2 121153 0 FP-GTC 16 1.9409 1670028 0
31 2012/1/2 132939 0 FP-GTC 16 85,5012 672363 0
32 2012/1/2 164261 0 FP-CTC -99 95,7825 678071 0
33 2012/1/2 164261 0 FP-non GTC 5 99.4868 150473 0
34 2012/1/2 165888 0 FP-non GIC 13 66.1294 831818 0
35 2012/1/3 314 0 FP-non GTC 14 71,8099 1535216 0
26 | omof1i2 1240 0 Othane -00 G Q245 4179090 n 4
W 4 » M| Sheetl /Sheet? /Sheet3 ] Sheetd /3 Kl 1] ] [

Ready @ Running background query .. (Click here to cancel) |

|[EEm w00 O 0 +

[ sweets Jlo (e

192 marks

2rows by 36 columns  SUM of CNT(ITEM_COUNT): 201

44> 2

All rights reserved ©Kyligence Inc.
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Lookup Lookup Lookup

Table Table Table
W‘ ld
Table

MV2.0F745, Apache KylinXz #5558 8 2RI BIEREBI 5,
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. iﬁ;?F_/I\FaCtﬁ Tables

DEFAULT

(((

Model Designer BB KYLIN_ACCOUNT

B8 KYLIN_CAL DT
BB KYLIN_CATEGORY_GROUPINGS

Model Info Data Model Dimensions Measures Settings 8 KYLIN_COUNTRY
BB KYLIN_SALES
Root Fact Table * DEFAULT.KYLIN_SALES v
#iMLook 8B Table AliasflJoin
- @lllLookupz: , FikETable AliasfllJoint
Add Join Table
KYLIN_SALES v Inner v Join KYLIN_ACCOUNT v T|p3
Alias KYLIN ACCOUNT BUYER 1. Pick up a table joins another table that
already exist.
Table Type " Fact Table @ Lookup Table 2. Specify join relationship between two
tables.
—— B [ FP—— - 3. Join Type have to be same as will be

used in query

<+ New Join Condition

0. . All rights reserved ©Kyligence Inc.
o ghts reserve ylig
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Lookup o «kyLn_caL DT

4EE .
CAL DT, WEEK BEG DT

LooKUP o kyLIN CATEGORY GROUPINGS
HEE .
USER DEFINED FIELD1, USER_DEFINED FIELD3, META CATEG NAME,
CATEG_LVL2 NAME, CATEG LVL3 NAME, LEAF _CATEG ID, SITE_ID

KYLIN_ACCOUNTZ: KYLIN_COUNTRYZ:
FACT  oOKyuN SALES Lookup ©BUYER ACCOUNT Lookup  ©BUYER_COUNTRY
Ui Y AR
2 : ACCOUNT ID, ACCOUNT BUYER LEVEL, COUNTRY, NAME

TRANS D, SELLER ID, BUYER ID,
PART DT, LEAF_CATEG ID,
LSTG_FORMAT NAME...

ACCOUNT_SELLER_LEVEL, ACCOUNT_COUNTRY,
ACCOUNT_CONTACT

EE:

PRICE, ITEM_COUNT...

KYLIN_ACCOUNT#® KYLIN_COUNTRY%:
Lookup o seLLer AccounT Lookup O SELLER_COUNTRY
H W
ACCOUNT _ID, ACCOUNT_BUYER_ LEVEL, COUNTRY, NAME
ACCOUNT_SELLER LEVEL, ACCOUNT_COUNTRY, Al rights reserved ©Kyligence Inc.

o .
e Kyligence ACCOUNT CONTACT http://kyligence.io
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Lookup o«kyun_caL DT

E16SQL & 08 2= LAFact 3 9 1R B9

LOOKUP o kyLiN_cATEGORY GRAPPINGS

KYLIN ACCOU
Lookup ©BuvER ACCOUNT

KYLIN_COUNTR

(O BUYER_COUNTRY

FACT  okvunSALES

KYLIN_ACCOUNT#® KYLIN_COUNTRY%:
Lookup o seiLer Account Lookup O SELLER_COUNTRY

9. . All rights reserved ©Kyligence Inc.
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FACT
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O KYLIN_SALES

Lookup o «kyLn_caL DT

FHSQL R F 8 A FactF 9 R A7

Lookup o kyLin_caTEGORY_GROUPINGS

KYLIN ACCOUN
Lookup ©BuYER ACCOUNT

KYLIN_COUNTR

(O BUYER_COUNTRY

KYLIN_ACCOUNT#® KYLIN_COUNTRY%:
Lookup o seLLer AccounT Lookup O SELLER_COUNTRY

All rights reserved ©Kyligence Inc.
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Lookup o «kyLn_caL DT

Join k& i IModel E X —#

Lookup @ «vun_catecory_cr@PINGS

left join

KYLIN_ACCOUN
Lookup ©BuYER ACCOUNT

KYLIN_COUNTR

(O BUYER_COUNTRY

FACT  okvunsaLEs left join left join

KYLIN_ACCOUNT#® KYLIN_COUNTRY%:
Lookup o seLLer AccounT Lookup © SELLER_COUNTRY

9. . All rights reserved ©Kyligence Inc.
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. No raw records limitation.
select * from F  =oeess—————)  select * from F group by D1, D2, ..., Dn

m To support query of raw records, user can add PK as dimension (at the cost that the cardinality of PK is very

high). Or try the raw measure feature.

. Enforced joint limitation.

select * from F =  select ... from F1 join L1 join L2...

m This limitation IS NOT a problem for left join models and inner join models that has no record loss after inner
join.
m This limitation is a problem for many-to-many relationships. User can work around by creating multiple models,

for example let each fact table has its own model.

NS . All rights reserved ©Kyligence Inc.
%+ Kyligence http:/kyligence.io
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PART (P_)
SF*200,000

PARTSUPP (PS_)
SF*800,000
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PARTKEY

PARTKEY

NAME

SUPPKEY

MFGR

AVAILQTY

BRAND

SUPPLYCOST

TYPE

COMMENT

SIZE

CONTAINER

CUSTOMER (C_)
SF*150,000

RETAILPRICE

CUSTKEY

COMMENT

NAME

SUPPLIER (S_)
SF*10,000

ADDRESS

NATIONKEY

SUPPKEY

PHONE

NAME

ACCTBAL

ADDRESS

MKTSEGMENT

NATIONKEY

COMMENT

PHONE

ACCTBAL

NATION (N_)
25

COMMENT

NATIONKEY

NAME

REGIONKEY

COMMENT

LINEITEM (L_)
SF*6,000,000

ORDERS (0_)
SF*1,500,000

ORDERKEY

ORDERKEY

PARTKEY

CUSTKEY

SUPPKEY

ORDERSTATUS

LINENUMBER

TOTALPRICE

QUANTITY

ORDERDATE

EXTENDEDPRICE

DISCOUNT

ORDER-
PRIORITY

TAX

CLERK

RETURNFLAG

SHIP-
PRIORITY

LINESTATUS

COMMENT

SHIPDATE

COMMITDATE

RECEIPTDATE

SHIPINSTRUCT

SHIPMODE

COMMENT

REGION (R_)
5

REGIONKEY

NAME

COMMENT

ENEEEY

T2z

ll

All rights reserved ©Kyligence Inc.
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* Cloudera 5.8.3
« 1 Master (32 vcores, 192 GB)
« 3 Slave (32 vcores, 96 GB)

« Scale factor=10

s Kyligence

Cube 1332

Cube
lineitem cube
partsupp_cube
customer vorder cube

customer cube

OSCUHRIE | JTzumizs

xxxxx
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Build Stats
85.8 GB, 54.69 mins * 7
8.3 GB, 18.48 mins
1.39 GB, 13.7 mins

36.98 MB, 3.97 mins

All rights reserved ©Kyligence Inc.
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&if] : Kylin vs Hive

500.00

450.00

400.00

350.00

300.00

250.00

EATE] (Seconds)

200.00

150.00

100.00

50.00

0.00

& .
e Kyligence

= Kylin

m Hive

JILI”JJJIJJJ]“”i
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+ DAG Visualization
RDD-0 A 0-D(apex) cuboid Stage 5 (skipped) Stage 6 (skipped) Stage 7 —
i time /ltely/ W supplier e e e reducebykey

RDD-1 /CX O @ ® [-D cuboids
f time, itﬂ/ im¢, locafibs ll | ~\_location, supplier
RDD-2 (X ’ Dpplie P 2-D cuboids
RDD-3 od v "" i “ 3-D cuboids
. time, item, locatlonwupp/er /tem location, supplier
|£)D 4 tlme item, location, supplier 4-D(base) cuboid

* Abstract each layer cuboids as an RDD

* A N-dim Cube will has N+1 RDDs

« Parent RDD can be cached when generating children RDDs
 RDD can be output to Sequence files in the same format as MR

« Translate MR’s "map” and “reduce” to Spark’s “flatMap” and “reduceByKey”; most codes get reused.

All rights reserved ©Kyligence Inc.
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MR (by- |aye r) vs Sp - g T

T2z

Build Cube Time Comparison
30

 By-layer cubing algorithm
has stable performance on
both MR and Spark.

s« Compared with MR layered
algorithm, Spark cubing has

il B 70% to 130% performance
Improvement.

23

Build Time (minute)
o

MapReduce Spark MapReduce Spark MapReduce Spark
3-million 50-million 160-million

Source data rows

@ . All rights reserved ©Kyligence Inc.
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MR (Fast Cubing) vs Sp&ic = | /724

Build Cube Time Comparison
120

MR(In-Mem) is unstable when
source data is random
distributed (cause too many
shuffles); When data is
distributed by a column, it is

/ pretty fast

When data is distributed by a
column, MR(In-Mem) is very fast

90

60

Build Time (minute)

30

. : .
2 3 -

MapReduce Spark MapReduce Spark MapReduce Spark MapReduce Spark
3-million 50-million 160-million 160-million (WITH SHARDING) s reserved ©Kyligence Inc.
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percentile(price, 0.9)

@ percentile_cube percentile_model READY 54.00 KB 10,000 2016-06-07 07:49:42 PST ADMIN 2016-06-07 06:24:09 PST Action v Action ¥ false
Grid SQL JSON(Cube) Access Notification HBase
Cube Designer
‘ v ; “ v \' “ v \' 4 5
Cube Info Dimensions Measures Refresh Setting ivanced onfi writ O
Name Expression Parameters Return Type
_COUNT_ COUNT bigint
Value:1, Type: constant
PERCENT_PRICE PERCENTILE percentile(100)
Value:PRICE, Type: column

9. .
e Kyligence

New Query

percentile

Saved Queries

Query History
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I

T

FTE 3R

1 select seller_id, percentile(price,?.9) as Price9@ from kylin_sales group by seller_id order by seller_id

Tips: Ctrl+Shift+Space or Alt+Space(Windows), Command+Option+Space(Mac) to list tables/columns in query box.

Project:

Results

1v x |

Query String v

Status: m

Results (1000)

SELLER_ID

10000000
10000001
10000002
10000003
10000004
10000005
10000006
10000007

10000008

PRICES0 Y~

70.9502029418...
95.0496330261....
89.2155990600...
58.2882499694...
59.9059802463...
88.6946975708...
85.2259475708...
67.9479708194...

92.7784698486...

Project: learn_kylin

LB X 4

ll.
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New Query Saved Queries Query History

select part_dt, lstg_format_name,

count(lstg_format_name) over(partition by lstg_format_name),
count(part_dt) over(partition by part_dt)

from kylin_sales

group by part_dt, lstg_format_name

AU WN PR

==

| m[ECS

PREN , LANZRS

Tips: Ctrl+Shift+Space or Alt+Space(Windows), Command+Option+Space(Mac) to list tables/columns in query box.

Project: [IEZNTTN

Results (3414)

PART_DT v LSTG_FORMAY.. EXPR$2 v EXPR$3
2012-01-03 Others 691 4
2012-01-03 Auction 686 4
2012-01-03 ABIN 682 4
2012-01-03 FP-GTC 678 4
2012-01-04 FP-non GTC 677 5
2012-01-04 Others 691 5
2012-01-04 Auction 686 5
2012-01-04 ABIN 682 5
2012-01-04 FP-GTC 678 5

<3 Kyligence

v

LIMIT 50000

Ll Visualization

& Export

Lol
['4

New Query

1
2
3
4

select part_dt, sum(price) as GMV, row_number() over()
from kylin_sales
group by part_dt

\
73

Saved Queries

528

Query History

OSCEIES

Opensource Innovation Meetup

F ik F oA l.'

T2

Tips: Ctrl+Shift+Space or Alt+Space(Windows), Command+Option+Space(Mac) to list tables/columns in query box.

Project:

Results (731)

PART_DT

2012-01-03
2012-01-04
2012-01-01
2012-01-02
2012-01-16
2012-01-15
2012-01-14
2012-01-13

2012-01-20

v

GMV

917.4138
553.0541
466.9037
970.2347
464.9043
459.9032
625.2434
953.0825

1292.9874

v

EXPR$2

v

LIMIT 50000

Lnl Visualization & Export  *
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