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it s : Gartner 2019 NHRE= DATABASE

Figure 1. Vendors’ Product Scores for Traditional Data Warehouse Use Case Figure 2. Vendors’ Product Scores for Real-Time Data Warehouse Use Case

Product or Service Scores for Traditional Data Warehouse Product or Service Scores for Real-Time Data Warehouse
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i i Google (BigQuery) --- 3.53
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Google (BigQuery) --. 3.27 | Pivotal (Pivotal Greenplum) M
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Amazon Web Services (Amazon Redshift) [ N IR ;.1 Alibaba Cloud (MaxCompute) I :

Microsoft (Azure SQL Data Warehouse) NN 3.5 Neo4; | : 2
Alibaba Cloud (MaxCompute) I o Microsoft (Azure QL Data Warehouse) | N EEEEENINENNNRN 3.+

Huawei (Fusioninsight Big Data) I : : Amazon Web Services (Amazon Redshift) | EEENENI .00
MarkLogic I : o MapR Technologies (MapR Data Platform) | | NN 3.0
MapR Technologies (MapR Data Platform) -- 2.92 GBase (GBase 8a) --I 3.05
Hortonworks (Hortonworks Data Platform) -- 2.81 Huawei (Fusioninsight Big Data) -- 3.00
Cloudera (Cloudera Enterprise) -- 2.79 Cloudera (Cloudera Enterprise) -- 2.87
Arm Treasure Data -- 2.78 Hortonworks (Hortonworks Data Platform) _- 2.85
Neodj -- 2.76 Arm Treasure Data -- 2.83

1 2 3 4 5 1 2 3 4 5

As of 21 January 2019 © Gartner, Inc As of 21 January 2019 ® Gartner, Inc
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tl.cl tl.cl
(4 )

segment@

segmentl
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segment2

select * from t1 join t2 on t1.c1=t2.c1;
(Distribution key: t1.c1, 12.61)

Gather Motion 3:1 (slice1;
segments: 3)
-> Hash Join
Hash Cond: t1.c1 =t2.¢1
-= Seq Scan on bar t1
-> Hash
-> Seq Scan on bar t2

legend

I

| slice |

table |

mation
receiver table t2

mation
sender

partial data

table t1
full data
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_ T _ slice 0

_~gather motion .
receiver \
| : segme;-1|
b b | ]
. gather motion _gather motion _ gather motion
. sender ' o sender ' “ sender ’
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hash join hash join hash join
t.cl =t2.c1 .ol =t2el el =t2.cl

scan t1 scan t1 scan t1
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tl.cl
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fEshuffle

segmentl

tl.cl
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segment2

select * from 11 join 12 on t1.c1=12.¢141;

Gather Motion 3:1 (slice2; segments: 3)
-> Hash Join
Hash Cond: (t2.c1 + 1) =t1.c1
-> Redistribute Motion 3:3 \
(slice1; segments: 3)
Hash Key: t2.c1 + 1
-> Seq Scan on t2
-> Hash
-> Seq Scan on t1

table t1

legend

slice

E
2

mation
receiver

motion
sender

segment
b T L[
gather motion ' gather motion gather motion
_ sender _ sender sender
hash jain hash join hash jain

(12.c1+1) = 1.1

(12.¢1+1) = t1.¢1

(12.c1+1) = t1.¢1
'

segment 2

* motion sender

redistribute

segment 0[ ‘ segment 1 I |

partial data
"""""""""" > table 12
full data
— fhlldata i

segment 2

slice 0

slice 1
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Resource queue

FAREHER T transaction statement

F & 1221 BE B no yes

CPU %4 iid Percentage, cgroup Priority

CPU: Burst yes some

CPU: CPUSET 4% yes no

Memory: F=4& R FF 1 5l yes no

Memory: HRNAFH=E yes no

Memory: 2 R E#F No concurrency slot | No concurrency slot
or memory quota

HEEEECEN = =
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Host Memory: 200G, 4 Segments

gp_resource_group_memory_limit: .9

Segment mem: 200*.9/4 = 45G

Host

Segmentl:45G

Segment2:45G

Segment3:45G

Segment

Group

adm in_group:10%

rgl:
Concurrency: 3

Transaction

Fixed:4.5G

memory_limit: 20 —> 9G
memory_shared_quota: 50
memory_spill_ratio: 50

Operator vs.

Segm ent4:45G

Segm ent: 45G

default group:30%

Tx sbtl:1.5G

/'

Tx sbt2:1.5G

0 thers: 20G

Pivotal

rg1:20% OG)

Tx sbt3:1.5G

Shared:4.56 60% )

non—-operator
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Operator

operators: 750M B

Spillratio:50% )

non-operators:
750M B -5.25GB

Used by work fike,
bufferetc

_

Smmpk op:100k

Sinpl op:100k

Sinpl op:100k

com plexop:

(750M —n*00k)/m
N :no ofsin plkop
M :no com plkx op

com plkx op
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“Find anyone who works at Pivotal and knows
each other directly and whose names sound
like ‘Peter’ or ‘Pavan’ and have withdrawn an
amount > $200 within 24 hours at an ATM
less than 2 KM from a reference latitude and
longitude”
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Find .anyone who works at ‘Pivotal’ and know each other ‘directly’land whose names sound like ‘Peter’ or Pavan’ and
(have withdrawn an amount > $200 within 24 haurs at an ATM less than 2 KM from reference lafitude and longitude.

Greenplum Fuzzy String

GPText.search()

drop function if exists get_people(text,text,integer,integer,float,float); Match function ;

CREATE FUNCTION get people(text,text,integer,integer,float,float) RETURNS integer Soundex() to know if function is used to know
AS $$ : if both people work at
declare people name sounds like ‘Pivotal

linkchk integer; v1 recopd; v2 record; ‘Pavan’ or ‘Peter’ Ivota

begin

execute 'truncate table| res lts, H 1i

for vl in select distji ,a.firstname,a.lastname,amount,tran date,c.lat,c.lng,address,a.description,d.score from people ransactlons b, location c,
(SELECT w.id, g.sco people w,[gptext search(TABLE(SELECT 1 SCATTER BY 1), 'gpadmin.public.people' , 'Pivotal', null) q

WHERE (q.id::integer)v= w.id order by 2 desc) d

where( soundex(firstname)=soundex($1) Jand a.id=b.id and[amount > $3)and (extract(epoch from tran_date) - extract(epoch from now()))/3600 < $4

and [st_distance sphere(st makepoint($5, $6),st makepoint(c. lndj c.lat))/1000.0 <= 2.0 aid b.locid=c.locid and a.id=d.id
loop
for v2 in select distinct a.id,a.firstname,a.lastna e,amount,tran_date,c.lat,c.lng,address,a.descrlptlon,d.score from people a,transactions b,lbcation c,
(SELECT w.id, g.score FROM people w, gptext.search TAg*ﬁ{éEhﬁfT 1 SCATTER BY 1), 'gpadmin.public.people' , 'Pivotal', null) q
WHERE (q.id::integer) = w.id order by 2 desc) d
where soundex(firstname)=soundex($2) and a.id=b.i ard %%g%gk $3 and[(extract(epoch from tran_date) - extract(epoch from now()))/3600 < $4
and st_distance_sphere(st_makepoint($5, $6),st_makepoint(c.lng, |c.lat))/1000.0 <= 2.0 and b.locid=c.lofdd and a.id=d.id
loop
execute 'DROP TABLE IF EXISTS out, out_summary;';
execute 'SELECT(madlib.graph bfs(" 'people'',"''id"'", " 'links'',NULL, '[[vi.id[]", "out'");" ;]
select 1 into linkchk from out where dist=1 and id=v2{id;
if linkchk is not null then
insert into results values (v1.id,v1l.firstname,vfl|.lastname,vl.amount,vl.tran_date,vl.lat,vl.1lng,pVl.address,vl.description,vl.score);
insert into results values (v2.id,v2.firstname, 1astname,v2.amount,vz.tran_date,vz.1at,v2.lng,vz address,v2 . description,v2.score);
end if;

end Loop. Greenplum and Apache MADIib Greenplum Time functions Greenplum POSTGIS functions
end loop; BFS search to know if there are to calculate difference in st_distance_sphere() and
e:zt“'“” 8; direct or indirect links between amount withdrawn time < 24 _ st_makepoint() calculate_
$$ LANGUAGE plpgsql; people hours distance between ATM location
-- personl , person 2, amount, duration in hours, longtitude, latitude (in question) and reference
select get_people('Pavan', 'Peter',200,24,103.912680, 1.309432) ; Iatitude, Iongitude <2 KM
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Supervised Learning
Neural Networks
Support Vector Machines (SVIM)
Conditional Random Field (CRF)
Regrassion Models
«  Clustered Variance
Cox-Proportional Hazards Regression
Elastic Net Regularization
Generalized Linear Models
Linear Regression
Logistic Regression
Marginal Effects
Multinomial Regression
Naive Bayes
Ordinal Regression
«  Robust Variance
Tree Methods
Decision Tree and Random Forest

Deep Learning

Keras FitEvaluate/Predict
Load Model Architectures
Preprocessor for Images
Parallel Image Loading

Graph

All Pairs Shortest Path (APSF)
Breadth-First Search
Hyperlink-Induced Topic Search (HITS)
Average Path Length

Closeness Centrality

Graph Diameter

In-Out Degree

PageRank and Personalized PageRank
Single Source Shortest Path (SSSP)
Weakly Connected Components

Data Types and Transformations
Array and Matrix Operations
Matrix Factorization

Low Rank

Singular Value Decomposition (SVD)
Morms and Distance Functions
Sparse Vectors
Encoding Categorical Variables
Path Functions
Pivot
Sessionize
Stemming

Unsupervised Learning

Association Rules (Apriori)

Clustering (k-Means)

Principal Component Analysis (PCA)

Topic Modelling (Latent Dirichlet Allocation)

Mearest Neighbors
k-Nearest Neighbors

Time Series Analysis
F - ARIMA

Utility Functions
Columns to Vector
Conjugate Gradient
Linear Solvers
Dense Linear Systems
Sparse Linear Systems
Mini-Batching
PMML Export
Term Frequency for Text
Wector to Columns

Statistics
Descriptive Statistics
Cardinality Estimators
Correlation and Covariance
Summary
Inferential Statistics - Hypothesis Tests
Probability Functions

Model Selection
Cross Validation
Prediction Metrics
Train-Test Split

Sampling
Balanced
Random
Stratified
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Master
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Keras Keras Keras
TensorFlow TensorFlow TensorFlow TensorFlow
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GPU 1

GPUN GPU1 GPUN
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e SQL tF# Greenplum kRa&
XREBE, XRIEE SQL-1992 Greenplum 3
2 RiERE SQL-1999 Greenplum 4
LATERAL SQL-1999 Greenplum 6
XML SQL-2003 Greenplum 4
Window EK £ SQL-2003 Greenplum 4
OVER frames SQL-2003 Greenplum 4
OVER GROUPS SQL-2011 Greenplum 4
Percentile SQL-2003 Greenplum 4
JSON SQL-2016 Greenplum 5
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Student Class Score
A MATH 98
B MATH 60
C MATH 100
D MATH 95
E MATH 70
A ENGLISH 90
B ENGLISH 99
X ENGLISH 80
Y ENGLISH 959
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Excel
Python
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FEAXEDE (NEFESHAT)
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BARNZEIEIENABRIZIE, EIFPAEFAEES
dAIsCIARS SR, Ee—atlesssEin, BMSESATTH
HIEFHEEARNGEEEERZRF (SQL RiE: JOIN)
FFCPUZIZILREIR S RE (B2, ZiHR)

AFICPU SIMD1E<$ & & L3 CachelZ S 4R
EEGaEIEFEEEE MRS S, 290 HDFS, S3 %



GREENPLUM

Window ZEgsC ) HEEHAZ 4 SQL
3 SELECT * FROM (
El 2 BIEE X SELECT
k
CREATE TABLE student_score ( r\;nk() OVER (
S?*de”t EQ PARTITION BY class
g GoEs ORDER BY score DESC) rn
» Score INT
); FROM student_score
) dt
WHERE rn <= 3;
E A iR
INSERT INTO student_score VALUES =
('A', 'MATH', 98),
('B', 'MATH', 60), student | class | score | rn
('C', 'MATH', 1@@),  ______._. e e e o P
E:[E’:: :mm:: 333: B | ENGLISH | 99 | 1
e A | ENGLISH | 9% | 2
(‘B', "ENGLISH', 99), X | ENGLISH | 8o | 3
('X', 'ENGLISH', 890), C | MATH | 100 | 1
('Y', "ENGLISH', 59); A | MATH | 98 | 2
D | MATH | 95 | 3
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JSON EUESEBSEH  crmr+nimees, —t+s/m8) @5

CREATE TABLE books CREATE INDEX idx_published ON books (data->'published’
book_id serial NOT NULL

data jsonb

=
INSERT INTO books VALUES (1, '{"title": "Sleeping Beauties", "genres": [“Tiction“,ruT
INSERT INTO books VALUES (2, '{"title": "Influence", "genres": ["Marketing & Sales",

INSERT INTO books VALUES (3, '{"title": "The Dictator''s Handbook", "genres": ["Law",
INSERT INTO books VALUES (4, '{"title": "Deep Work", "genres": ["Productivity", "Refe
INSERT INTO books VALUES (5, '{"title": "Siddhartha", "genres": ["Fiction", "Spiritue

SELECT data->'title' AS title FROM books

SELECT * FROM books WHERE data->'published' = 'false'

SELECT jsonb_array_elements_text(data->'genres') AS genre
FROM books

WHERE book_id = 1

PiVOt! se\ ecT COUNT(*) FROM books WHERE data ? 'authors:
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FE A GreenplumBiRiTiCE¥

f4{E®:. gp_assistant

REVERT A, DT P X Mg greenplum.cn

Pivotal



GREENPLUM
DATABASE

Pivotal



GREENPLUM
DATABASE’

mRARIFHM

B EMEHSQL
BE MO z0E wEATITHR SqL [:]
i Hive RIS »  Impala
B EMEHSQL

RRAREEE

Pivotal



GREENPLUM
DATABASE

NoSQL RibRTE

o AYHESQL, AAARBCEIMELNRIE, HITRESTE.
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