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Figure 1. Vendors' Product Scores for Traditional Data Warehouse Use Case
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Figure 2. Vendors' Product Scores for Real-Time Data Warehouse Use Case
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Figure 3, Vendors’ Product Scores for Logical Data Warehouse Use Case
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T # run fn.inc in Greenplum in parallel
Hﬁiﬁﬁg R"Eﬁg # fn.inc will be transferved to Greenplum and run
in parallel

db.gpApply(data, output.name=<output table>,
FUN=fn.inc, ...)

R&ﬁ&‘tﬁgngpﬂﬁgﬁ # a normal R function

fn.inc <~ function(x)
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Neural Networks

Support Vector Machines (SVM)
Conditional Random Field (CRF)
Regression 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

+  RobustVariance

Tree Methods

+ Decision Tree

+ Random Forest

Bt

All Pairs Shortest Path (APSP)
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

SR BITE

Array and Matrix Operations
Matrix Factorization
+  Low Rank

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

EREEES

Association Rules (Apriori)

Clustering (k-Means)

Principal Component Analysis (PCA)

Topic Modelling (Latent Dirichlet Allocation)

TREMH

Columns to Vector
Conjugate Gradient
Linear Solvers

+ Dense Linear Systems
+ Sparse Linear Systems
Mini-Batching

PMML Export

Term Frequency for Text
Vector to Columns

it

Descriptive Statistics

+ Cardinality Estimators

+ Correlation and Covariance
Summary

Inferential Statistics

+  Hypothesis Tests

Probability Functions

i+

Balanced/ Random/ Stratified Sampling

i

+ k-Nearest Neighbors
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Cross Validation
Prediction Metrics
Train-Test Split
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Using a Hadoop Ecosystem: 10 steps, 3000+ Lines of code across 4 different systems

B % - B, s

‘ @ @‘@“@@

F. p %ITE MRHE : m:uTE
LOAD SEARCH WRITE WRITE WRITE
WRITE CODE : CODE : CODE .
customer DESCRIPTION IN Column CODE : CODE CODE: CODE : POSTGI GRAPH WRITE
data from & WRITE Pulling Data : MATCH GRAPH
HDFS and Cqumn flaecs Result t | Spark SRS SOLR LINK S EAMIS RESULTS
& be indexed asw 0 nto Spar Soundex . Distance Analysi TO HIVE
put to HIVE HDFS Data Frame NSSLOSN Result Analysis Caliiatian . TABLE

Using Greenplum: 1 step, 1 query — 34 Lines of Code

vmware

One query — using built-in functions: Soundex (sounds like), NLP (work at same company),
Machine Learning MADIib (know directly), Time (yesterday), PostGIS (within 2km)

©2022 VMware, Inc.
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[ Findanyone who works atfVMware” and know each other ‘directly”and whose names sound like ‘Zhangsan’ or

AAAAAAAAAAAA

havewithdrawn an amo@nt> 1000 within 4 hours at

Lisi’ and
itode.

drop function if exists get_people(text,text,integer,integer float.float); G’WUM Fuuy Strin[

CREATE FUNCTION get_people(text.text integer,integer,float,float) RETURNfsitétefunction Soundex() ﬁpfm;‘yeh‘] function is
AS $$

eclars to know if people name

linkchk integer; v1 record; v2 record; m hh ‘m' or

begin
execute 'truncate table results}';

£ ici?
LT

used to know if both
people work at ‘VMware’

Y

for vl in select distinct a.id,a.fi

(SELECT m, g.score FRO

tname,a.lastname,amount,tran_date,c.lat,c.Ing,address,a.description,d.score from people g,transactions b,location c,
VE, Eatext.search (TABLE(SELECT 1 SCATTER BY 1), 'ggad min.Eu blic.Eenple‘ , ‘'vmware' Tull) g
WHERE (g.id::integer) = w.id order by 2 desc) d

where souﬁdex!ﬁrstnamvé‘i:soundexﬁl) and a.id=b.iﬂ ar[d amount > $3 énd (extract(epoch from tran_date) - extract(epoch from now()))/3600 < $4
1T

1ake,

point(c.Ing} c.[at))/1000.0 <= 2.0 and
loop 7
forv2 in select distinct a.id,a.firstname,a.lastname,amount,tran_date,c.

(SELECT m, g.score FROM people w, mﬁﬁ BLﬂﬁﬁ%ﬁ'} S(q
WHERE (g.id::integer) =H;\i£j, order by 2 desc) d

b.locid=c.locid and a.id=d:id

at,c.Ing,address,a.description,d.score from people a,transactions b,location c,
ATTER BY 1), 'gpadmin.public.oeople' , 'Pivotal', null) g

where soundex(firstname)=soundex(52) and a.id=b.id and fmlam 53 and (extract(epoch from t{an date!

- extract(epoch from now()))/3600 < $4

and st__distance__sphere(wwm%, $6),st_makepoint(c.Ing, c.lat))/1000.0 <= 2.0 and &&%:m:md a.id=d.id N
loop

execute 'DROP TABLE IF EXISTS out, out_summary;';

AAAAAAAAAAAAAAAAAAAAAA

select 1into linkchk from out where gi{*,tfl and id=v2.id;
if linkchk is not null then

insert into results values (v1.id,v1.firstname,vl.lastname,vl.amount,v1.pfan_date,vl.lat,v1.Ing,v1l.address,v1.description,vl.score};
n_date,v2.lat,v2.Ing,v2.address,v2.description,v2.score);

insertinto results values (v2.id,v2.firsthname,v2.lastname,v2.amount,v2

end if;
end loop; m
ond loop, and Apache MADIib BFS
return 0; M.“'*ﬂ“.’

end
$$ LANGUAGE plpgsal; wum”

Time functions to
calculate difference in amount
withdrawn time <24 hours

personl, person 2, amount, duration in hours, m latitude (in question)
select get_people('Pavan','Peter',200,24,103.912680, 1.309432) ;
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