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A. Background:

Logan Data Inc. is a customer-centric service provider for data consulting services and solutions
in the New England Area, with an expertise in the Data Integration, Data Warehouse, Business
Intelligence and Big Data practices.

Our Client is a NE based data solution provider in the healthcare industry. The client manages a
single node CDHS5 cluster Ver 5.3.2 in Ubuntu (Trusted Tahr) . The client had two main concerns.
One of them being extracting data from HBase. Each table in HBase has its own metadata file.
The metadata files provide information about the tables in HBase, including which columns to
include and exclude from the output. The other concern was to convert the output data to
JSON format.

B. Solution:

In order to extract data from HBase, Pig is used. Originally, different approaches were made to
interact with HBase. However, after exploring different options, Pig was an apt solution for this
project due to its built-in functions and UDF flexibility. Only one UDF is used in this project,
which is written in Python. It’s a simple function to manipulate values in bags, which is well
shown in one of the images below. The rest of the process is shown in the Step By Step
Instructions.

C. Step By Step Instructions:
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grunt> data = load I 1g.backen
HBaseStorage ("A:¥', 1 [Hey ti1 id:chararray, s -s:map [chararr

There are two column families in this table, namely ‘A’ and
In this instruction, I will be extracting data from the column

family ‘P’ only.

Simple python udf
utputSchema ("values:b
f (map di
return map ;i;-:L..i.,c_J:-.r,l

grunt>register 'udfs.py' using jython as py
grunt>data = load 'hbase://AllEncounters' using
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org.apache.pig.backend.hadoop.hbase.HBaseStorage ('P:*', '-
loadKey true') AS (id:chararray, stats:map[int]);

#Note: To extract data from column family ‘A’, simply change the
value ‘P:*’ to ‘A:*'.
grunt>illustrate data;

grunt>databag = foreach data generate id,
FLATTEN (py.bag of tuples(stats));
grunt>describe databag;

grunt>illustrate databag;
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Creating a pig script
GNU nano 2.2.%6 File: pigscript.pig

Pigscript.pig

register 'udfs.py' using jython as py;

data = load 'hbase://AllEncounters' using
org.apache.pig.backend.hadoop.hbase.HBaseStorage ('P:*', '-
loadKey true') AS (id:chararray, stats:map[chararray]);
databag = FOREACH data GENERATE id,

FLATTEN (py.bag of tuples(stats));

md = LOAD '/user/datycs/pigdata/meta data Encounters test.tsv'
USING PigStorage('\t') as (coll:chararray, col2:chararray,
col3:chararray, cold:chararray, colb:chararray, col6:chararray,
col7:chararray, col8:chararray);

md fltr = FILTER md BY col8=='YES';

joined = JOIN databag BY key, md fltr BY col3;

joined for = FOREACH joined GENERATE id, key, value;

joined grp = GROUP joined for BY id;

joined cct FOREACH joined grp {

concat = FOREACH joined for GENERATE CONCAT (key, ':', value);
generate group, concat;

}i

STORE joined cct INTO 'resultO' USING JsonStorage();

$ pig -x mapreduce pigscript.pig
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Update Dec/7/2015

New PigScript

register 'udfs.py' using jython as py;

data”A = LOAD 'hbase://AllEncounters' using
org.apache.pig.backend.hadoop.hbase.HBaseStorage ('A:*', '-
loadKey true') AS (id:chararray, stats:map[chararray]);

dataP = LOAD 'hbase://AllEncounters' using
org.apache.pig.backend.hadoop.hbase.HBaseStorage ('P:*', '-
loadKey true') AS (id:chararray, stats:map[chararray]);

md = LOAD '/user/datycs/pigdata/meta data aggr samplel.tsv'
USING PigStorage('\t') as (coll:chararray, col2:chararray,
col3:chararray, cold:chararray, colb:chararray, col6:chararray,
col7:chararray, col8:chararray);

fixes = LOAD
'/user/datycs/pigdata/prefixPostFixFile Extraction Format.txt'
USING PigStorage('\t') as (EntityName:chararray,
ColumnFamily:chararray, ColumnPrefix:chararray,
ColumnPrefix2:chararray, RowPostFix:chararray);

md fltr = FILTER md BY col8=='YES';

databagA = FOREACH dataA GENERATE id,
FLATTEN (py.bag of tuples(stats));
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databagP = FOREACH dataP GENERATE id,
FLATTEN (py.bag of tuples(stats));

md EncountersA = FILTER md fltr BY coll == 'Encounters';
md MedicationsA = FILTER md fltr BY coll == 'Medications';
md GenNotesA = FILTER md fltr BY coll == 'GenNotes';

md OrdersA = FILTER md fltr BY coll == 'Orders';

md PatientP = FILTER md fltr BY coll == 'Patient';

md ProblemsA = FILTER md fltr BY coll == 'Problems';

md TransactionsA = FILTER md fltr BY coll == 'Transactions';
md VisitsA = FILTER md fltr BY coll == 'Visits';

md VitalsA = FILTER md fltr BY coll == 'Vitals';

fixes cfA = FILTER fixes BY ColumnFamily == 'A';

fixes cfP = FILTER fixes BY ColumnFamily == 'P';

fixes Encounters = FILTER fixes cfA BY EntityName ==
'Encounters’';

md Encounters cct = FOREACH md EncountersA GENERATE

CONCAT (fixes Encounters.ColumnPrefix, col3) as
NewEncountersColumn;

Encjoined = JOIN databagA BY key, md Encounters cct BY
NewEncountersColumn;

Encjoined for FOREACH Encjoined GENERATE id, key, value;
Encjoined grp = GROUP Encjoined for BY id;

Encjoined cct = FOREACH Encjoined grp ({

Encconcat = FOREACH Encjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Encconcat;

i

STORE Encjoined cct INTO '/user/datycs/AllEncounters/Encounters'
USING PigStorage();

fixes Medications = FILTER fixes cfA BY EntityName ==
'Medications';

Premd Medications cct = FOREACH md MedicationsA GENERATE
CONCAT (fixes Medications.ColumnPrefix2, col3) as
PreNewMedicationsColumn;
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md Medications cct = FOREACH Premd Medications cct GENERATE
CONCAT (fixes Medications.ColumnPrefix, PreNewMedicationsColumn)
as NewMedicationsColumn;

Medjoined = JOIN databagA BY key, md Medications cct BY
NewMedicationsColumn;

Medjoined for FOREACH Medjoined GENERATE id, key, value;
Medjoined grp = GROUP Medjoined for BY id;

Medjoined cct FOREACH Medjoined grp {

Medconcat = FOREACH Medjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Medconcat;

i

STORE Medjoined cct INTO
'/user/datycs/AllEncounters/Medications' USING PigStorage () ;

fixes GenNotes = FILTER fixes cfA BY EntityName == 'GenNotes';
md GenNotes cct = FOREACH md GenNotesA GENERATE

CONCAT (fixes GenNotes.ColumnPrefix, col3) as NewGenNotesColumn;
Genjoined = JOIN databagA BY key, md GenNotes cct BY
NewGenNotesColumn;

Genjoined for = FOREACH Genjoined GENERATE id, key, value;
Genjoined grp = GROUP Genjoined for BY id;

Genjoined cct FOREACH Genjoined grp {

Genconcat = FOREACH Genjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Genconcat;

i

STORE Genjoined cct INTO '/user/datycs/AllEncounters/GenNotes'
USING PigStorage () ;

fixes Orders = FILTER fixes cfA BY EntityName == 'Orders';
Premd Orders cct = FOREACH md OrdersA GENERATE

CONCAT (fixes Orders.ColumnPrefix2, col3) as PreNewOrdersColumn;
md Medications cct = FOREACH Premd Medications cct GENERATE
CONCAT (fixes Medications.ColumnPrefix, PreNewMedicationsColumn)
as NewMedicationsColumn;

Ordjoined = JOIN databagA BY key, md Orders cct BY
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NewOrdersColumn;

Ordjoined for = FOREACH Ordjoined GENERATE id, key, value;
Ordjoined grp GROUP Ordjoined for BY id;

Ordjoined cct = FOREACH Ordjoined grp {

Ordconcat = FOREACH Ordjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Ordconcat;

i

STORE Ordjoined cct INTO '/user/datycs/AllEncounters/Orders'
USING PigStorage():;

fixes Patient = FILTER fixes cfP BY EntityName == 'Patient';
md Patient cct = FOREACH md PatientP GENERATE

CONCAT (fixes Patient.ColumnPrefix, col3) as NewPatientColumn;
Patjoined = JOIN databagP BY key, md Patient cct BY
NewPatientColumn;

Patjoined for = FOREACH Patjoined GENERATE id, key, value;
Patjoined grp = GROUP Patjoined for BY id;

Patjoined cct FOREACH Patjoined grp {

Patconcat = FOREACH Patjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Patconcat;

i

STORE Patjoined cct INTO '/user/datycs/AllEncounters/Patient’
USING PigStorage();

fixes Problems = FILTER fixes cfA BY EntityName == 'Problems';
Premd Problems cct = FOREACH md ProblemsA GENERATE

CONCAT (fixes Problems.ColumnPrefix2, col3) as
PreNewProblemsColumn;

md_ Problems cct = FOREACH Premd Problems cct GENERATE

CONCAT (fixes Problems.ColumnPrefix, PreNewProblemsColumn) as
NewProblemsColumn;

Projoined = JOIN databagA BY key, md Problems cct BY
NewProblemsColumn;

Projoined for = FOREACH Projoined GENERATE id, key, value;
Projoined grp = GROUP Projoined for BY id;

Projoined cct FOREACH Projoined grp {

Proconcat = FOREACH Projoined for GENERATE CONCAT (key, ':',
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value) ;

generate group, Proconcat;

i

STORE Projoined cct INTO '/user/datycs/AllEncounters/Problems'
USING PigStorage();

fixes Transactions = FILTER fixes cfA BY EntityName ==
'Transactions’';

Premd Transactions cct = FOREACH md TransactionsA GENERATE
CONCAT (fixes Transactions.ColumnPrefix2, col3) as
PreNewTransactionsColumn;

md Transactions cct = FOREACH Premd Transactions cct GENERATE
CONCAT (fixes Transactions.ColumnPrefix,
PreNewTransactionsColumn) as NewTransactionsColumn;
Tranjoined = JOIN databagA BY key, md Transactions cct BY
NewTransactionsColumn;

Tranjoined for = FOREACH Tranjoined GENERATE id, key, value;
Tranjoined grp = GROUP Tranjoined for BY 1id;

Tranjoined cct FOREACH Tranjoined grp ({

Tranconcat = FOREACH Tranjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Tranconcat;

i

STORE Tranjoined cct INTO
'/user/datycs/AllEncounters/Transactions' USING PigStorage () ;

fixes Visits = FILTER fixes cfA BY EntityName == 'Visits';
Premd_ViSits_cct = FOREACH md_ViSitSA GENERATE

CONCAT (fixes Visits.ColumnPrefix2, col3) as PreNewVisitsColumn;
md_ViSitS_cct = FOREACH Premd_VisitS_cct GENERATE

CONCAT (fixes Visits.ColumnPrefix, PreNewVisitsColumn) as
NewVisitsColumn;

Visjoined = JOIN databagA BY key, md Visits cct BY
NewVisitsColumn;

Visjoined for = FOREACH Visjoined GENERATE id, key, value;
Visjoined grp = GROUP Visjoined for BY id;

Visjoined cct = FOREACH Visjoined grp {

Visconcat = FOREACH Visjoined for GENERATE CONCAT (key, ':',
value) ;
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generate group, Visconcat;

i

STORE Visjoined cct INTO '/user/datycs/AllEncounters/Visits'
USING PigStorage():;

fixes Vitals = FILTER fixes cfA BY EntityName == 'Vitals';
Premd Vitals cct = FOREACH md VitalsA GENERATE

CONCAT (fixes Vitals.ColumnPrefix2, col3) as PreNewVitalsColumn;
md Vitals cct = FOREACH Premd Vitals cct GENERATE

CONCAT (fixes Vitals.ColumnPrefix, PreNewVitalsColumn) as
NewVitalsColumn;

Vitjoined = JOIN databagA BY key, md Vitals cct BY
NewVitalsColumn;

Vitjoined for

FOREACH Vitjoined GENERATE id, key, value;
Vitjoined grp GROUP Vitjoined for BY id;

Vitjoined cct FOREACH Vitjoined grp {

Vitconcat = FOREACH Vitjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Vitconcat;

i

STORE Vitjoined cct INTO '/user/datycs/AllEncounters/Vitals'
USING PigStorage();

Encounters/part-r-00000 output
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As shown in the image above, the prefix ‘E ” is concatenated to
all the columns in Encounters entity.

The result output of GenNotes entity. As it is shown, the prefix
‘GN " 1is successfully concatenated to all the appropriate
columns.
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Lions ac . Ch i

The entities with ColumnPrefix2 values didn’t give any output
since the second prefix values are not defined. Therefore,
cannot be found in the HBase table.

However, once the values are updated, they will be concatenated
just like the example shown in the above images.

Update Dec/9/2015
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FILTER md BY colB8=='YES5';

nd Visitsh = FILTER md fltr BY coll
#registering a python udf
register 'udfs.py' using jython as py;

#loading the table from HBase Column family ‘A’

dataA = LOAD 'hbase://AllEncounters' using
org.apache.pig.backend.hadoop.hbase.HBaseStorage ('A:*', '-
loadKey true') AS (id:chararray, stats:map[chararray]);

#loading the table from HBase Column family ‘P’

dataP = LOAD 'hbase://AllEncounters' using
org.apache.pig.backend.hadoop.hbase.HBaseStorage ('P:*', '-
loadKey true') AS (id:chararray, stats:map[chararray]);
#loading metadata

md = LOAD '/user/datycs/pigdata/meta data aggr samplel.tsv'
USING PigStorage('\t') as (coll:chararray, col2:chararray,
col3:chararray, cold:chararray, colb:chararray, colé6:chararray,
col7:chararray, col8:chararray);

#loading prefixes

fixes = LOAD
'/user/datycs/pigdata/prefixPostFixFile Extraction Format.txt'
USING PigStorage('\t') as (EntityName:chararray,
ColumnFamily:chararray, ColumnPrefix:chararray,
ColumnPrefix2:chararray, RowPostFix:chararray);
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databagA = FOREACH dataA GENERATE id,
FLATTEN (py.bag of tuples(stats));
databagP = FOREACH dataP GENERATE id,
FLATTEN (py.bag of tuples(stats));

md fltr = FILTER md BY col8=='YES';

md EncountersA = FILTER md fltr BY coll == 'Encounters';
md MedicationsA = FILTER md fltr BY coll == 'Medications';
md GenNotesA = FILTER md fltr BY coll == 'GenNotes';

md OrdersA = FILTER md fltr BY coll == 'Orders';

md PatientP = FILTER md fltr BY coll == 'Patient';

md ProblemsA = FILTER md fltr BY coll == 'Problems';

md TransactionsA = FILTER md fltr BY coll == 'Transactions';
md VisitsA = FILTER md fltr BY coll == 'Visits';

md VitalsA = FILTER md fltr BY coll == 'Vitals';

fixes cfA = FILTER fixes BY ColumnFamily == 'A';

fixes cfP = FILTER fixes BY ColumnFamily == 'P';

fixes Encounters = FILTER fixes cfA BY EntityName ==
'Encounters’';

md Encounters cct = FOREACH md EncountersA GENERATE

CONCAT (fixes Encounters.ColumnPrefix, col3) as
NewEncountersColumn;

Encjoined = JOIN databagA BY key, md Encounters cct BY
NewEncountersColumn;

Encjoined for = FOREACH Encjoined GENERATE id, key, value;
Encjoined grp = GROUP Encjoined for BY id;

Encjoined cct FOREACH Encjoined grp {

Encconcat = FOREACH Encjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Encconcat;

}i

STORE Encjoined cct INTO '/user/datycs/AllEncounters/Encounters'
USING PigStorage();

databagA med = FOREACH databagA GENERATE id, key,
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STARTSWITH (key, 'M ') as keyfltr, value;

databagA medl = FILTER databagA med BY keyfltr==true;

databagA med2 FOREACH databagA medl GENERATE id, key, value;
databagA med3 = FOREACH databagA med2 GENERATE id,

FLATTEN (STRSPLIT (key, ' ')) AS (prefl:chararray,
pref2:chararray, bcol:chararray), key, value;

databagA med4 = JOIN databagA med3 BY bcol, md MedicationsA BY
col3;

databagA med5 = FOREACH databagA med4 GENERATE id, key, value;
databagA med6 = GROUP databagA med5 BY id;

databagA med7 = FOREACH databagA med6 ({

Medconcat = FOREACH databagA med5 GENERATE CONCAT (key, ':'
value) ;

generate group, Medconcat;

i

STORE databagA med?7 INTO
'/user/datycs/AllEncounters/Medications' USING PigStorage () ;

4

fixes GenNotes = FILTER fixes cfA BY EntityName == 'GenNotes';
md GenNotes cct = FOREACH md GenNotesA GENERATE

CONCAT (fixes GenNotes.ColumnPrefix, col3) as NewGenNotesColumn;
Genjoined = JOIN databagA BY key, md GenNotes cct BY
NewGenNotesColumn;

Genjoined for FOREACH Genjoined GENERATE id, key, value;
Genjoined grp = GROUP Genjoined for BY id;

Genjoined cct = FOREACH Genjoined grp {

Genconcat = FOREACH Genjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Genconcat;

i

STORE Genjoined cct INTO '/user/datycs/AllEncounters/GenNotes'
USING PigStorage();

databagA ord = FOREACH databagA GENERATE id, key,

STARTSWITH (key, 'O ') as keyfltr, value;

databagA ordl = FILTER databagA med BY keyfltr==true;

databagA ord2 FOREACH databagA ordl GENERATE id, key, value;
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databagA ord3 = FOREACH databagA ord2 GENERATE id,

FLATTEN (STRSPLIT (key, ' ')) AS (prefl:chararray,
pref2:chararray, bcol:chararray), key, value;

databagA ord4 = JOIN databagA ord3 BY bcol, md OrdersA BY col3;
databagA ord5 = FOREACH databagA ord4 GENERATE id, key, value;
databagA ord6 GROUP databagA ord5 BY id;

databagA ord7 FOREACH databagA ord6 ({

Ordconcat = FOREACH databagA ord5 GENERATE CONCAT (key, ':',
value) ;

generate group, Ordconcat;

i

STORE databagA ord7 INTO '/user/datycs/AllEncounters/Orders'
USING PigStorage();

fixes Patient = FILTER fixes cfP BY EntityName == 'Patient';
md Patient cct = FOREACH md PatientP GENERATE

CONCAT (fixes Patient.ColumnPrefix, col3) as NewPatientColumn;
Patjoined = JOIN databagP BY key, md Patient cct BY
NewPatientColumn;

Patjoined for = FOREACH Patjoined GENERATE id, key, value;
Patjoined grp = GROUP Patjoined for BY id;

Patjoined cct = FOREACH Patjoined grp {

Patconcat = FOREACH Patjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Patconcat;

i

STORE Patjoined cct INTO '/user/datycs/AllEncounters/Patient’
USING PigStorage();

databagA prblm = FOREACH databagA GENERATE id, key,
STARTSWITH (key, 'PR ') as keyfltr, value;

databagA prblml = FILTER databagA prblm BY keyfltr==true;
databagA prblm?2 FOREACH databagA prblml GENERATE id, key,
value;

databagA prblm3 FOREACH databagA prblm2 GENERATE id,
FLATTEN (STRSPLIT (key, ' ")) AS (prefl:chararray,
pref2:chararray, bcol:chararray), key, value;

COPYRIGHT @ 2071 LOGAH DATA INC. ALL RIGHTS RESERYED




2 Lan Dr Phone: 1 855 451 0451
Westford, MA, 01886 hr@logandata.com
www.logandata.com

Logan Data Inc.

DATA CONSULTING SERVICES

databagA prblm4 = JOIN databagA prblm3 BY bcol, md ProblemsA BY
col3;

databagA prblm5 = FOREACH databagA prblm4 GENERATE id, key,
value;

databagA prblm6 = GROUP databagA prblm5 BY id;

databagA prblm7 = FOREACH databagA prblm6 {

prblmconcat = FOREACH databagA prblm5 GENERATE CONCAT (key, ':',
value) ;

generate group, prblmconcat;

i

STORE databagA prblm7 INTO '/user/datycs/AllEncounters/Problems'
USING PigStorage():;

databagA tran = FOREACH databagA GENERATE id, key,

STARTSWITH (key, 'T ') as keyfltr, wvalue;

databagA tranl = FILTER databagA tran BY keyfltr==true;

databagA tran2 FOREACH databagA tranl GENERATE id, key, value;
databagA tran3 = FOREACH databagA tran2 GENERATE id,

FLATTEN (STRSPLIT (key, ' ')) AS (prefl:chararray,
pref2:chararray, bcol:chararray), key, value;

databagA trand4 = JOIN databagA tran3 BY bcol, md TransactionsA
BY col3;

databagA tran5 = FOREACH databagA tran4 GENERATE id, key, value;
databagA trané6 GROUP databagA tran5 BY id;

databagA tran’7 = FOREACH databagA tran6t {

tranconcat = FOREACH databagA tran5 GENERATE CONCAT (key, ':',
value) ;

generate group, tranconcat;

i

STORE databagA tran’/ INTO
'/user/datycs/AllEncounters/Transactions' USING PigStorage () ;

fixes Visits = FILTER fixes cfA BY EntityName == 'Visits';
md_Visits_cct = FOREACH md_ViSitSA GENERATE

CONCAT (fixes Visits.ColumnPrefix, col3) as NewVisitsColumn;
Visjoined = JOIN databagA BY key, md Visits cct BY
NewVisitsColumn;
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Visjoined for = FOREACH Visjoined GENERATE id, key, value;
Visjoined grp = GROUP Visjoined for BY id;

Visjoined cct = FOREACH Visjoined grp {

Visconcat = FOREACH Visjoined for GENERATE CONCAT (key, ':',
value) ;

generate group, Visconcat;

i

STORE Visjoined cct INTO '/user/datycs/AllEncounters/Visits'
USING PigStorage():;

databagA vit = FOREACH databagA GENERATE id, key,

STARTSWITH (key, 'VT ') as keyfltr, value;

databagA vitl = FILTER databagA vit BY keyfltr==true;

databagA vit2 = FOREACH databagA vitl GENERATE id, key, value;
databagA vit3 = FOREACH databagA vit2 GENERATE id,

FLATTEN (STRSPLIT (key, ' ')) AS (prefl:chararray,
pref2:chararray, bcol:chararray), key, value;

databagA vit4 = JOIN databagA vit3 BY bcol, md VitalsA BY col3;
databagA vit5 = FOREACH databagA vit4 GENERATE id, key, value;
databagA vito6 GROUP databagA vit5 BY id;

databagA vit7 = FOREACH databagA vit6 ({

vitconcat = FOREACH databagA vit5 GENERATE CONCAT (key, ':',
value) ;

generate group, vitconcat;

i

STORE databagA vit7 INTO '/user/datycs/AllEncounters/Vitals'
USING PigStorage();

Run the pigscript using MapReduce
S pig -x mapreduce pigscript.pig

Final outputs

Encounters/part-r-00000
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GenNotes/part-r-00000
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Orders/part-r-00000
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Problems/part-r-00000
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Vitals/part-r-00000
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:VT &/4ZL BMT PERCENTILE), (VT

Transaction/part-r-00000.

The job completed successfully for the Transaction entity as
well.

However, the result file was empty since there is no column that
needs to be filtered for the final output for that particular
entity.

grunt>ILLUSTRATE databagA tran3
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Finally, all the extractions are successfully completed.

grunt> fs -getmerge /user/datycs/AllEncounters*
./AllEncounters.JSON
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