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Objectives of the project StraDa

Measure the
performance of the labs

= \Workload

= Turnaround time (TAT)

There are 7 types of the Workload KPI and 19 TATs.



Source data - files

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E as @ El a E LiaisCapi 16 B El

1o@e 2815-82-18 10:43:54 M ANA LIAISON XL1 31 LIASON XL LXL 3 2@915-82-11 22:84:37 2915-82-18@ ANALYSED
3170888496 QUI 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E a8 @ El a E Serum @3 E B

1o@e 2815-82-18 10:43:54 M ANA MODULAR EE 91 MODULAR MODULAR 3 2915-82-11 22:84:37 2915-82-18 ANALYSED 31708884
96 ouI 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E as @ El a E LiaisCapi 16 B El

2883 2815-82-18 13:4@8:54 M ANA LIAISON XL1 31 LIASON XL LXL 3 2@915-82-11 22:84:37 2915-82-18@ ANALYSED
3170888496 QUI 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E as @ El a E LiaisCapi 16 B El

2884 2915-82-18@ 14:22:13 M ANA LIAISON XL1 31 LIASON XL LXL 3 2@915-82-11 22:84:37 2915-82-18@ ANALYSED
3170888496 QUI 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E as @ El a E LiaisCapi 16 B El

2884 2815-82-18 14:42:18 Ti3@ ANA LIAISON XL1 31 LIASON XL LXL 3 2@915-82-11 22:84:37 2915-82-18@ ANALYSED
3170888496 U1 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E as @ El a E LiaisCapi 16 B El

2884 2815-82-18 14:42:12 Ti3@ ANA LIAISON XL1 31 LIASON XL LXL 3 2@915-82-11 22:84:37 2915-82-18@ ANALYSED
3170888496 U1 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E a8 @ El a E Serum @3 E B

2884 2815-82-18 14:42:13 Ti3@ ANA MODULAR EE 91 MODULAR MODULAR 3 2915-82-11 22:84:37 2915-82-18 ANALYSED 31708884
96 ouI 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E as @ El a E LiaisCapi 16 B El

2887 2815-82-18 14:42:14 Ti3@ ANA LIAISON XL1 31 LIASON XL LXL 3 2@915-82-11 22:84:37 2915-82-18@ ANALYSED
3178888496 QUI 18245

22- PARC DES POTERIES 33 - BARR elezlelad LEN leelezlalzd E a8 @ El a E Serum @3 E B

2887 2815-82-18 14:42:14 Ti3@ ANA MODULAR EE 91 MODULAR MODULAR 3 2915-82-11 22:84:37 2915-82-18 ANALYSED 31708884
96 ouI 18245

Format: TSV files

Size: 1-100 MB, usually ~25 MB

Header: 1 line with column names + 1 line with file metadata
Content: events generated by the instruments and related IT systems



Source data - events

Sample collected

Order registered

Test ordered

Sample sorted manually

Sample assigned to a transport box
Sample sent to the lab

Sample retrieved from a transport box

Sample arrived in the lab

Test request send to analytical
instrument

Test result produced
Last result produced
Result manually validated

Order complete

2000 (first)

1100
2900 (first)
2002
2028 (first)
2026
2029
2027 (first)

3013 (first)

3003
3003 (last)
3006
2012 (last)
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Dimensional modeling and Big Data modeling

= DIM_PRODUCT

ID
CCODE

= SALES

= DIM_CUSTOMER

FACT_SALES

[v]
NANE

FRODUCT_ID
CUSTOMER_ID
STORE_ID
AMOUNT

h J

DIM_STORE

D
LOCATION

PRCDUCT_ID
PRODUCT_CCDE

remaining PRODUCT columns
CUSTOMER_ID
CUSTOMER_MNAME

remaining CUSTOMER columns
STORE_ID

STORE_LOCATICN

remaining STORE columns
SALES_AMOUNT

remaining SALES columns

Bill Schmarzo, ECM - Hadoop Data Modeling Lessons - by Vin Diesel


https://infocus.emc.com/william_schmarzo/hadoop-data-modeling-lessons-vin-diesel/
https://infocus.emc.com/william_schmarzo/hadoop-data-modeling-lessons-vin-diesel/
https://infocus.emc.com/william_schmarzo/hadoop-data-modeling-lessons-vin-diesel/
https://infocus.emc.com/william_schmarzo/hadoop-data-modeling-lessons-vin-diesel/
https://infocus.emc.com/william_schmarzo/hadoop-data-modeling-lessons-vin-diesel/
https://infocus.emc.com/william_schmarzo/hadoop-data-modeling-lessons-vin-diesel/

StraDa data model

Users
familiar with
traditional Bl

solutions

Self-service
Bl
requirement

Developers with
strong warehousing
background




Data model

dWorkloadType

PK

WorkloadType SK

dLabConfiguration

PK | LabConfiguration SK

dDate

PK

Date SK

1

dOrderer

PK

Orderer_SK

dTime

PK

Time_SK

dCustomer

PK

Customer_ SK

dAudit

A A 4

dSamplelnfo

fWorkload
FK1 CustomerProducer_SK
FK2 | CustomerSender_SK
FK3 Date_SK
FK4 LabConfiguration_SK
FK5 Orderer_SK
FK6 | Samplelnfo_SK
FK7 | Test_SK
FK8 | WorkloadType_SK
FK9 InsertAudit_SK
FK10 | UpdateAudit SK
WorkloadDistribution
dTest
PK | Test SK

PK | Samplelnfo_SK

PK

Audit SK




Initial vision

= Star schema

ol = Alternative: a flattened table for each business process
= SQL Server

Vel = Alternative: Hadoop as a single storage system

Hive, Pig
= Alternative: M/R jobs developed in Java

Tableau
Reporting = Alternative: a dedicated Big Data reporting tool; R and Shiny




Overview of the data flow

Hadoop cluster

Business user

FTP server
S S
0 Q
S X '
S

Cloud storage

Reporting server
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Tools and technologies

Master data
Process metadata
Configuration -

Hadoop-optimized

File pre-processing log files
_b.
.NET FTP HDFS
WebDAV ~
B S

<
( Raw log files <
'1\-77/\7‘777-/‘7 7'-/77_/

Bl and MDM portal

ASP.NET

SQL Server

Data processing

Pig

—» Hive

Impala
Sqoop
Oozie

TN

~
g T
-

‘\\'\ /

UDFs and other
custom code

é /2 Java
(\' .

Results

Impala
Parquet

\J
d= ]
ODBC Driver %
for Impala .
Business user

Reporting

Tableau Server

* Not included in the production release



ETL

Hadoop-
optimized
log files

Cleansing

Normalizing the business
keys

e

Rejected
lines

Export

Master data
(synonyms)

Master data

Calculating the KPls
(measures)

Import

Replacing the business
keys with surrogate keys

— Fact tables

Dimension
tables

P Process metadata
Configuration




Reporting fochey

Lab Configuration
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Utilization rate

[actual workload : capacity ratio]



Reporting

Customer Name MinDate MaxDate Hour Workflow Span Module Manufacturer Parameter

) ~| [1s2015 | [ss-201s | [am +| [ Total TAT Collection | [am | [am -

Sample is urgent Sample Type QOrderer Code TAT range bin {minutes) Percentile X Percentile ¥

[ (am) [=] [am +| [ | 0 (]! 061 |50% | [31% |

—— KB —0—[EIB

TAT Distibution Benefits

700

600

500

400

VA
Mumber of Test/Sample

300

100

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 200 850 S00
TAT {minutes)

TAT distribution (continuous)

[vertical lines - different percentiles]



Reporting

Customer Mame MinDate MaxDate Hour Workflow Span Module Manufacturer FParameter
[(an) v l1e2015 | las2015 | [(am v | [Total TAT Collection +| [ +| [ |
Sample is urgent Sample Type Orderer Code TAT bin range (minutes) TAT bin size (minutes)
[ cauny ~| | - | | - 0 N o 961 20 |—EE
Lab Configuration Site Configuration System Module Submodule TAT Distribution
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TAT distribution (histogram)

[orange line - cumulative distribution; orange bar - 95" percentile]



Some geeky numbers

350 million (10°) rows 2.5 GB
300 GB
1.5 billion (109 rows 16 GB

Input files: uncompressed text files; 1 country, 16 months

Fact tables: compressed Parquet files



Lessons learnt

Hadoop is not fully mature yet

GDUSIE site:github com parquet convertINT96



Bugs / Unwanted features / Surprises

« Hive supports only equality comparisons in the JOIN predicate
[by design]

« The beeline client may fail when executing a HiveQL
script that contains comments [HI\VE-8396]

« Impala does not fully support non-ASCII characters - they can
be stored and retrieved but not manipulated [by design,
pending future release]

UPPER( 'Viscérale') -> 'VISCéRALE"

* Non-standard encoding of date and time values that is
incompatible with Parquet [|[VIPALA-2111]



https://cwiki.apache.org/confluence/display/Hive/LanguageManual+Joins#LanguageManualJoins-JoinSyntax
https://issues.apache.org/jira/browse/HIVE-8396
https://issues.apache.org/jira/browse/HIVE-8396
https://issues.apache.org/jira/browse/HIVE-8396
http://www.cloudera.com/content/cloudera/en/documentation/cloudera-impala/latest/topics/impala_string.html
https://issues.cloudera.org/browse/IMPALA-2111
https://issues.cloudera.org/browse/IMPALA-2111
https://issues.cloudera.org/browse/IMPALA-2111

Bugs / Unwanted features / Surprises

ahue

« Lack of collaboration and productivity features (IDE)
necessary for teams bigger than 2-3 developers

* No way to migrate solutions between different environments

00 Z5:NN(E!

* There is no Impala action [OOZIE-1591]

« Workflows sometimes get corrupted and stop loading in the
editor and there is no easy way to fix them

« Some QOozie features are not supported by the Hue editor

 When a workflow is shared and then edited or run, the non-
owner can no longer access its deployment folder [HUE-2376]



https://issues.apache.org/jira/browse/OOZIE-1591
https://issues.apache.org/jira/browse/OOZIE-1591
https://issues.apache.org/jira/browse/OOZIE-1591
https://issues.cloudera.org/browse/HUE-2376
https://issues.cloudera.org/browse/HUE-2376
https://issues.cloudera.org/browse/HUE-2376

Bugs / Unwanted features / Surprises

* The hive client cannot be used in a kerberized cluster,

because it was not designed to follow the Sentry security rules
[by design]

& %,..’ « Workflows that contain credentials cannot be exported
‘7 [HUE-1900]

Additional, rather complex configuration is needed to make all
the log (workflows, M/R jobs, etc.) available for all the team
members [by design]



https://issues.cloudera.org/browse/HUE-1900
https://issues.cloudera.org/browse/HUE-1900
https://issues.cloudera.org/browse/HUE-1900

Ideas for the future

Star schema for

SSBI + flattened
tables for the

standard
reports

Apache Kylin
Avatara

Apache Spark

Azkaban or
other Oozie
replacement



http://kylin.incubator.apache.org/
http://engineering.linkedin.com/olap/avatara-olap-web-scale-analytics-products

Conclusion

Can | build a data
warehouse on Hadoop?

* Yes.

= Yes, but it is a usability/performance
tradeoff.

= YMMV, so test it carefully.

Can the star schema be
used?

= No, it is way more complex than that.

= It depends, so don't follow the Big Data

. - 9
Is it worth it hype blindly.




Questions and (hopefully) answers

marek.grzenkowicz@roche.com

http://it.roche.pl/



mailto:marek.grzenkowicz@roche.com
http://it.roche.pl/
http://it.roche.pl/
http://it.roche.pl/

1. Ralph Kimball and Matt Brandwein - Hadoop 101 for EDW Professionals
Hadoop 101 for EDW Professionals - Dr. Ralph Kimball Answers Your Questions

Recommended materials

2. Ralph Kimball and Eli Collins - EDW 101 for Hadoop Professionals

3. Ralph Kimball - Newly Emerging Best Practices for Big Data

4. Ralph Kimball - The Evolving Role of the Enterprise Data Warehouse in
the Era of Big Data Analytics

5. Josh Wills - What Comes After The Star Schema? (slide deck)



http://cloudera.com/content/cloudera/en/resources/library/recordedwebinar/building-a-hadoop-data-warehouse-video.html
http://vision.cloudera.com/building-a-hadoop-data-warehouse-hadoop-101-for-enterprise-data-professionals-dr-ralph-kimball-answers-your-questions/
http://vision.cloudera.com/building-a-hadoop-data-warehouse-hadoop-101-for-enterprise-data-professionals-dr-ralph-kimball-answers-your-questions/
http://vision.cloudera.com/building-a-hadoop-data-warehouse-hadoop-101-for-enterprise-data-professionals-dr-ralph-kimball-answers-your-questions/
http://vision.cloudera.com/building-a-hadoop-data-warehouse-hadoop-101-for-enterprise-data-professionals-dr-ralph-kimball-answers-your-questions/
http://vision.cloudera.com/building-a-hadoop-data-warehouse-hadoop-101-for-enterprise-data-professionals-dr-ralph-kimball-answers-your-questions/
http://www.cloudera.com/content/www/en-us/resources/recordedwebinar/best-practices-for-the-hadoop-data-warehouse-video.html
http://www.cloudera.com/content/www/en-us/resources/recordedwebinar/best-practices-for-the-hadoop-data-warehouse-video.html
http://www.kimballgroup.com/wp-content/uploads/2012/09/Newly-Emerging-Best-Practices-for-Big-Data1.pdf
http://www.kimballgroup.com/wp-content/uploads/2011/04/Evolving-Role-of-EDW-in-the-Era-of-Big-Data-Analytics1.pdf
http://www.kimballgroup.com/wp-content/uploads/2011/04/Evolving-Role-of-EDW-in-the-Era-of-Big-Data-Analytics1.pdf
https://www.youtube.com/watch?v=4CUrqHCdFew
http://www.slideshare.net/cloudera/what-comes-after-the-star-schema

Doing now what patients need next



