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Dev

4 N\
\ J
4 ANSI SQL Other DB SQL ML/Statistics/Graph Programmatic Text GeoSpatial

JDBC, OBBC Teradata SQL Apache MADIib Pyth(; e Apache SOLR POStGIS
a er

-
NEXT
GENERATION PIVOTAL Ml IREE B Qlfery Workload Polymorphic Command SQI: » PostgreSQL
DATA GREENPLUM Parallel Scale Optimizer M & @i Compatibility K |
PLATFORM (MPP) Loading (GPORCA) anager orage Enter (Hyper-Q) €rne
PLATFORM

Structured Data

JSON, Apache AVRO, Apache Parquet and XML

- N\
Cloud Spring
Local HDFS Object GemFire Spark Sy Cloud ETL Kafka
Storage RDBMSes
Storage Data Flow
L J
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- —KITA, BLBIT: B BRE=. AF s

o ZFhEEEYE: Hadoop. S3. FIEFE. . Spark. Kafka

o EMEFEN: SRk, FEMH JSON/XML/Hstore). FEZ ML

o KA MPP. TRALEE. 2XFM. RIESFTKX. BHENH. PGHZX
o RAKIRIEME. WP E: PL/X. Extension. PXF. APEFRALH

- SEEMFRAESZFF: sQL. JDBC. ODBC

o EREIEFE: BI/DW. XA, GIs. E. B, HLE%ES

o FRIEARRE, FFEERITBRA

- BRETHER: PEER. RN BRENE

- NFRENE, RRESRS
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PL/Python BIF

CREATE TABLE sales (id int, year int, qtr int, day int, region text)
DISTRIBUTED BY (id) ;

INSERT INTO sales VALUES

(1, 2014, 1,1, 'usa’),

(2, 2002, 2,2, 'europe’),

(3, 2014, 3,3, ‘asia’),

(4, 2014, 4,4, 'usa’),

(5, 2014, 1,5, 'europe’),

(6, 2014, 2,6, ‘asia’),

e CREATE OR REPLACE FUNCTION mypytest(index integer) RETURNS text

AS $$
rv = plpy.execute("SELECT * FROM sales ORDER BY id", 5)

region = rv[index]["region"]
return region
$$ language plpythonu;

e SELECT mypytest(2) ;

2017.thegiac.com
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Module Name

Description/Used For

Beautiful Soup

Navigating HTML and XML

Gensim Topic modeling and document indexing
Keras Deep learning

Lifelines Survival analysis

bxml XML and HTML processing

NLTK Natural language toolkit

NumPy Scientific computing

Pandas Data analysis

Pattern-en

Part-of-speech tagging

pyLDAvis

Interactive topic model visualization

PyMC3

Statistical modeling and probabilistic machine learning

scikit-learn

Machine learning data mining and analysis

SciPy

Scientific computing

spaCy

Large scale natural language processing

StatsModels

Statistical modeling

Tensorflow

Numerical computation using data flow graphs

XGBoost

Gradient boosting, classifying, ranking

2017.thegiac.com
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« CREATE OR REPLACE FUNCTION r_norm(n integer, mean float8,
std_dev float8) RETURNS float8[ ] AS
$$
x<-rnorm(n,mean,std_dev)
return(x)

$$
LANGUAGE 'plr’;

. CREATE TABLE test _norm_var
AS SELECT id, r_norm(10,0,1) as x
FROM (SELECT generate_series(1,30:: bigint) AS ID) foo
DISTRIBUTED BY (id);
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abind gplots quantreg
adabag gtable R2jags

arm gtools R6

assertthat hclust randomForest
BH hms RColorBrewer
bitops igraph Rcpp

car labeling RcppEigen
caret lattice readr

caTools lazyeval reshape2
coda Ime4 riags
colorspace Imtest RobustRankAggreg
curl magrittr ROCR
data.table MASS rpart

DBI Matrix RPostgreSQL
dichromat MCMCPack sandwich
digest minga scales

dplyr mts SparseM
elOo71 munsell stringi
forecast neuralnet stringr

foreign nloptr survival
gdata nnet tibble
ggplot2 pbkrtest tseries
glmnet plyr zoo
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Supervised Learning

Neural Networks

Support Vector Machines (SVM)
Regression Models

e Clustered Variance

e Cox-Proportional Hazards Regression
e Elastic Net Regularization

e Generalized Linear Models
e Linear Regression

e Logistic Regression

e Marginal Effects

e Multinomial Regression

* Naive Bayes

e Ordinal Regression

e Robust Variance

Tree Methods

e Decision Tree

e Random Forest

Conditional Random Field (CRF)

Unsupervised Learning

Association Rules (Apriori)

Clustering (k-Means)

Topic Modelling (Latent Dirichlet Allocation)

Graph

All Pairs Shortest Path (APSP)
Breadth-First Search

Average Path Length

Closeness Centrality

Graph Diameter

In-Out Degree

PageRank

Single Source Shortest Path (SSSP)
Weakly Connected Components

Data Types and Transformations
Array and Matrix Operations
Matrix Factorization

e Low Rank

e Singular Value Decomposition (SVD)
Norms and Distance Functions
Sparse Vectors

Principal Component Analysis (PCA)
Encoding Categorical Variables
Pivot

Stemming

| [ TR P S

e Sparse Linear Systems

Path

PMML Export

Sampling

e Random

e Stratified

Sessionize

Term Frequency for Text Analysis

SN2 NMNZ2

PRFAHIEIERL

ics
% >l JE stive Statistics
rdinality Estimators
e Correlation and Covariance
e Summary
Inferential Statistics

* Hypothesis Tests
Probability Functions

Model Selection
Cross Validation

Nearest Neighbors
¢ k-Nearest Neighbors

Prediction Metrics

Time Series Analysis
*  ARIMA

Train-Test Split

2017.thegiac.com
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i_ pgAdmin

PostgreSQL Tools

psql
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Input validation &
pre-processing

oy | oy | ol oy | oy
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External
Sources

Load, streaming,
etc.
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Gl 73 A Larry Page>Kdp#4

Image from
https://en.wikipedia.org/wiki/PageRank
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1 - PageRank

£

CREATE TABLE vertex(
id INTEGER
):

CREATE TABLE edge(
src INTEGER,
dest INTEGER,
user_id INTEGER

)i

it

SELECT madlib.pagerank(

'vertex', -- Vertex table
t3d, -- Vertix id column
'edge’, -- Edge table

'src=src, dest=dest', -
‘pagerank_out'); -

Comma delimted string of edge arguments
Output table of PageRank

2017.thegiac.com
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IHRER

SELECT * FROM pagerank_out ORDER BY pagerank DESC;

pagerank

0.28753749341184
0.21016988901855
0.14662683454062
0.10289614384217
0.10289614384217
0.09728637768887
0.05258711765692

(7 rows)

SELECT * FROM pagerank_out_summary;

__iterations__
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Mean edge degrees per node = 50

(IM's)

5B edges

(10K s)

BN E RA 50N L

(100s)

log (run time) in sec

Greenplum FERE IR
0.0 e 17F
3(10K) ‘(11'8() (516((J)K) (?l\g (170'13) (1%6%) o AYHENIA
® M1 Ri67 segment

(1s)

log (num vertices)

Note: log-log scale
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K-means Z257<47

&

i

pas
=

5

kmeanspp( rel_source,

expr_point,

k,

’

gned

’
agg_centroid,
n:ln:fra; reassi

max_num iterations

fn dist

MADL

kmeans random

( rel_source,

expr_point,

k,

gned

’
agg_centroid,
n.{n:fta; reassi

max num iterations

fn dist
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FRAISEY : Latent Dirichlet Allocation (LDA)

opic proport
assigl

Topics Documen

L

gene 6.04
dna 8.62
genetic 6.61
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¢ ]
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HTLDASHIERYERSE

lda_train( data_table,

model_table,
A'n) ||t] output_data_table,
voc_size,

topic_num,

iter num,

| | alpha,
beta

s N g
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Some MADIib Use Cases

1. Fraud dete_ctlon =GRS
2. Risk analysis oS, pIVOL--.

. Q_'_magm risk ye use
3. Customer experience mmana tl 8 Sy, ) t
omoulll S35 s tex

4. Marketing 5 =
5. Predictive maintenance e '
"'wmgmn retrle\?m ¥

mm api
unsupenis mainten recommend
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model = init (..)
WHILE model not converged
model =
SELECT
model .aggregation (..)
FROM
data table
ENDWHILE
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Frequently Used Algos

MADIib algos used
Regression (various)
K-means

Random forest
LDA

Elastic net
Summary

ARIMA
Association rules
Correlation
Decision tree

PCA

Low rank matrix factorization : ,
C'aSSification (variOUS) ElaStIC Net Classification K m ea n S Algorlthms

PIVOtalR Reg reSSion Association Rules LDA Analysis
SVM Summary
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Apache MADIib — Spark MLIib

Greenplum/Apache MADIib and Spark MLIib have many
of the same principle algorithms (~50)
Categories of algorithms:

Machine learning

Utility functions

Graph processing
Text analytics (via MADIib and GPText)

Geospatial (via PostGIS)
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Some Differences Apache MADIib — Spark MLIib

Spark MLlib: MADIib:

. Eﬁgscgilr:)g[, Otfr?rr:;;‘ﬁgrg;ng and selecting features - Utilities . Geospatial via
T . — Path functions PostGIS
. Classification and regression D o
. —  Sessionization . Text analytics via
— gradient boosted tree GPText
—  Pivot

— one-vs-rest

—  isotonic regression —  Cardinality estimation

«  Clustering +  Time series
—  Gaussian mixture model -  ARIMA
— more variants of k-means . Math
. Pattern mining —  More matrix operations than Spark
—  FP-growth . Graph
—  prefix span —  More built-in graph functions than Spark

. PostgreSQL

— PL languages for machine learning, e.g., PL/R,
PL/Python and scikit-learn, pandas, etc.

2017.thegiac.com



