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You May Know Seagate as a
Hard Drive Manufacturer...

 #1 OEM storage

« 1st to build and ship a collective zettabyte
to the world

o Stores more than 40% of the world’s data
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Serves many types Delivers deep expertise
of customers and and unique IP in
businesses storage & data
management

v

Combines UX, Ranks as one of the top 25
software & design companies worldwide in
capabilities to create supply chain operations

new categories
of storage solutions




Presentation Overview

» Guided Analytics at Seagate Update
» Guided Analytics Software Development and Deployment Challenges
 KNIME Development and Deployment Examples

* This Presentation (Allan Luk, Eric Lin) - Manufacturing, HR

* Next Presentation (Debin Wang) - R&D, Engineering

« Summary

* Live Demo:
* Parallel Execution of Data Source Query in KNIME
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Difficulty

Tons of Data everywhere Move up analytics capability curve
Analytics INSIGHTS

Seagate Technology Operations & Tech,,‘,r,lo ogy ,&dvanced Analytics Group
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Background

Citizen Data Science (CDS) ) Initiative @ Seagate

Turn Data in to INSIGHTS

CDS & Guided Analytics
Software Workshop

. ® . _ .
Open for Innovation Open for Innovation ® Open for Innovation ® Open for Innovation ®

KNIME KNIME KNIME KNIME
Awareness I:> Software & Tools - - Capability ‘ Ecosystem: Community Contributions

Overview: Guided Analytics at Seagate

© Seagate Technology, LLC, 2018
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Guided Analytics Software (KNIME) Workshop/Tech Talk
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Flow Variables &
AN

Data
Horizontalization

Database Connection
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» HGA data as an e 3 Log parsing

e Oracle e Essential data prep
example to build e ODS example steps before
correct Wafermaps e EDW building machine

* SQL looping with e Hadoop learning models
chunks of baFches . EHC
per your choice « BigSearch

* F3 Log Service

o * Google sheets 9

ti-Spec analysis

Linear Regression Workflow Streaming

KNIME method Tool Integration

e How to build a e How to build a ¢ JMP integration e How to optimize
Linear Regression KNIME workflow to  Matlab integration your workflow
model when many conduct a multi- « Python integration throughput
of your input spec analysis efficiency

* Rintegration
e HTML integration

variables are non-
numeric

e Next steps when
Linear Regression

model fails @ Q ‘ | @ @

Advanced Analytics Group

¢ When models are

- complex with many
parameters
available for tuning,
how do you
optimize them?

(5]

Visualization

Improvement /
Alternatives

e d3 Javascript
development

¢ JMP integration
e Python Plot
* RPlot
o Matlab integration
e JFreeChart
©



Seagate Guided Analytics Journey

« 2"d year on this journey

 The numbers:
* Exposed KNIME to over 700 employees within Seagate
« About 70 KNIME users
* What are we using KNIME for:
* 65% - ETL, getting data, data preparation and as an integration platform
* 35% - Modeling and prediction

« Avid KNIME users:
« 1st batch: Manufacturing, Engineering, R&D
« 2"d batch: Other functions and businesses (e.g. HR)

* Using KNIME Desktop version

 KNIME Server version
* Acquired license
* To integrate with new IT infrastructure

o/\~R> S © Seagate Technology, LLC, 2018
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Guided Analytics Software Development and Deployment Challenges
* Deploying to the whole company

* To get familiar with KNIME
- Make it easier for employees to learn and apply at workplace

« Comparison to the existing software and solutions
* Legacy system
* Ability to integrate with existing tools and software
* Features. Ease of use.

« Customerization for Seagate use cases:
* Why customerization?
» User experience
« Connection to various data sources
* Integration to the new IT infrastructure
 Analytics performed at the data source

* Our wish list about the software:
* Visualization and dashboard
» Features. Ease of use.
- Data exploration — more interactive

e

M)
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KNIME Development Examples

Objectives:

i) Improve Efficiency,

ii) Enable Collaboration and
i) Enhance Adoption

© Seagate Technology, LLC, 2018
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KNIME Development Example 1 — Manufacturing Data Query Node

File Table - 2:8 - File Reader (Read File contents)
Fil: File Table - 2:8 - File Reader (Read File contents)
File Table - 2:8 - File Reader (Read File contents)
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2| Fill File Table - 2:8 - File Reader (Read File contents) - I I ‘ -
M drive logs x N tables N

oz fogon i |

Tal File Hilite Navigation View

Tabie "ABC00123_9.txt" - Rows: 441193 Spec - Column: 1 Properties Flow Variables
[ RowD S| N

o [ [Tt [Tt (s [ mme

[ Row114963  |PARAMO1PARAMO2 PARAMO3 PARAMO4 =
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[ Row114972  |PARAMO1PARAMO2 PARAMO3 PARAMO4 =

W Row114973 20000 13 8 7 BBBB 18

[ Row114974  T103:

[ Row114575  PARAMO1PARAMO2 PARAMO3 PARAMO4 PARAMOS PARAMO6 PARAMO7 PARAMOS PARAMOS PARAM 10 PARAM 11 PARAM 12 PARAM 13 PARAM 14 PARAM 15 PARAM 16
W Row114976 20000 19 8 7 6 224 462125 6 0 6 99 131 000
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Demiiscn e = P ——— Pr—- = acc = Y ry ry <0na
URL to File Path Strimg Manipulation Strmg Manipulaton Varnabile Loop Start
-
. L @
o = L] .
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KNIME Development Example 2 — KNIME Containerization

Objectives:

‘ Bootstrai

» End-to-end Task Automation Suite for
scheduling and automating various Data
Science Workflows.

» Development of In-House Suite of
Analytics Services. .

N

» Containerization of KNIME workflows. N «°
¢ 8\3\\

i Web Applicati
Deliverables: eb Application

« A web application. Users upload data
science workflow files.

» Users specify a schedule to run the
workflow automatically.

 After the workflow runs, a report will be
mailed to the users.

Celery

eagate Technology

django-celery-beat

d} Postgre SQL

Database

W& Celery

celery-worker- threads

Binaries to

execute ! Task Executors

workflows

A
W Celery

django-celery-results e redis
DB
‘!J i‘

=% I Celery

Store Task Results in

celery-scheduler

Read task information

from DB

© Seagate Technology, LLC, 2018
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KNIME Development Example 3 — Custom Node Creation
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172 > @ Analytic
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174 > ¥, Other C [ x /
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KNIME Development Example 3 — Custom Node Creation
* ROC: TPR (true positive rate) vs FPR (false positive rate)

* PRC: Precision vs Recall
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* TPR, FPR vs Threshold  F-Measure vs Threshold
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( |— PPV ==Recall = F-Measure I
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KNIME Deployment Examples

) Product Quality Assessment

i) Equipment Health Prediction
i) Manufacturing Image Analytics
iv) HR Analytics

© Seagate Technology, LLC, 2018
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KNIME Deployment Example 1 — Component Manufacturing Quality Assessment
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KNIME Deployment Example 1 — Component Manufacturing Quality Assessment

Load and Prepare Data
Table Column
Excel Reader (XLS) to Variable
8 L8
ListofWD WD
R Source (Table) String Input
& s
an n
***weightage average ***Metric
Table to R TabletoR
» 3x » By =
L e L e
save table Transfer Table
toR

Smoothing Algorithm Data Blending
‘ Nominal Value
R to Table Table toR R View (Workspace) Column Splitter Joiner Math Formula Row Splitter
» 2 = »
wRe» » B » * >,,'t',.> ’h‘» > 0 » »g’
L e LS LS L 8e L B8 LS LS
Smoothingkernel.wa Transferto R Saving ***Kernel Distwa Innier 2oin Avg Dist Selectdist=0
Chart
Modeling
Random Forest Random Forest
Color Manager Partitioning Learner ‘ - Predictor Scorer
» »
oo
g« g1 »uk e gi:1e
L e L e LS L e L e
Fail 75125
Pass
 Decision Decision Tree ‘
Column Filter Tree Learner Predictor Scorer
vl o S
L0 L8 L e L B8
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KNIME Deployment Example 1 — Component Manufacturing Quality Assessment

E

Load and Prepare Data Smoothing Algorithm

i

- e
oothingkernel.wa Transfer to R Saving
Chart
|
= =<
-0 {
e ***Metric . ﬁ‘ u
— o cxxo
Smoothinglocfit.wa Transferto R Saving
Chart

Data Blending

inner Join

o

Locfit Dist.wa

Select dist > 0 *** Important Col

Inner Join

Avg Dist Select dist > 0 *** Important Col

i e

Inner Join save table

- (Seagate Technology

Operations & Technology Advanced Analytics Group

Train the model
o

Training set

Train the model
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KNIME Deployment Example 2 — Manufacturing Equipment Health Prediction

Logistic Logistic Regression
Regression Learner Pradictor ROC Curve Concatenate
| —
> < _‘— (’n NN o > Concatenate
o | | o | e ( o | ‘: = »
Concatenate 88 |
>
Excel Reader (XLS) Missing Value SMOTE  Partitioning Naive Bayes Learner Predictor L>Jouner Column Filter Scorer P \ "
> S > oo '—‘-“’”--_\ : 15 ; li// 4’t o0 | o
. L ?- _’b oo )y, _"Pm’ :. ) > + /R%b_ >
(88 (o0 | o8 | o0 o8 88 | ’ Joiner o8 | @%® (88 |
) ) Scorer Prediction Fusion Scorer
Gradient Boosted Gradient Boosted 88 | 88 | o8 |
Trees Learner Trees Predictor \ Scorer
B S-S S
o9 | (00 | 88

Row ID [1]Truepo... |[1]FalsePo... |I]TmeNe [1]FalseN... |[D|Recal |[D]Precision |[D]Sensitivity|[D]Specifity |[D]|F-meas...|[D]Accuracy |[D]Cohen'...

P R e | D FAIL 1363 464 2356 1473 0.481 0.746 0.481 0.835 0.585 ? ?
PASS 2356 1473 1363 %64 0.835 0.615 0.835 0.481 0.709 7 ?
Overal 2 ? ? ? 2 2 2 2 2 0.658 0.316
FAIL_dup 1707 31 2489 1129 0.602 0.838 0.602 0.883 0.7 ? ?
PASS_dup 2489 128 1707 331 0.883 0.688 0.883 0.602 0.773 ? ?
Overal_dup |7 7 7 ? 2 2 2 2 2 0.742 0.484
FAIL_dup_dup 2792 128 2692 4 0.984 0.956 0.984 0.955 0.97 2 ?
PASS_dup_dup |2692 4 2792 128 0.955 0.984 0.955 0.984 0.969 5 7
Overall_dup_... |? ? ? ? ? ? ? ? ? 0.97| 0.939
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KNIME Deployment Example 3 — Manufacturing Image Analytics via Tensorflow
Integration

‘ Scorer
Row Sampling Math Formula  Math Formula g.u
72NN \
‘ H N | Network Creator Network Learner  Network Writer EI_]
(I, 88 | m ’-_--—’::‘ : = String To Number
' / ! Ces2
N / o ,' os o |
Image Reader Constant ’ Create TensorFlow Train CNN | Save the model Nes |
(Table)  Value Column CNN l /
- \ ... v )’ . I'l
g e bg@\ / || QN ] Rule Engine
' AN v : ‘I|
| om Coem | | . &
ListFiles Row Filter Row Splitter | ‘ Cone.tentte Shuffie Image Resizer Partitioning | DL Network Executor  Format results .
= = > > '
B vE e e B = o
e oo o M I I Hees Bles e e e transform probabillies\
Select directory | (Table) Value Column Optional Execute on to predicted
1, Depending on test data classes’ labels
B 0 L ol o \ user's computer e

Dhﬂ\ Formula Math Formﬁl-

> i) &,P
88 (88 |
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KNIME Deployment Example 4 — HR Analytics
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On source data files,
format

On data exploration,
data understanding
& aggregation
methods

Configu rable

Integrated &
Repeatable

From data cleani
calculation roll-out &
final report preparati



Summary
* Guided Analytics Software implementation at Seagate
* Significant progress made over the past year

» Many activities underway
« KNIME software development and solutions deployment
» Implementation areas: Manufacturing, Engineering, R&D, HR and other Business functions

* KNIME server integration and rollout will further accelerate adoption

- Application Areas
« 1) ETL, Data Query, 2) Integration Platform, 3) Modeling, Prediction

* Benefits
* Enable our citizen data scientists and data analysts to do more with their data
« Automation (e.g. reduce task duration: from days to minutes, seconds)

* Our wish list to further enhance implementation
* Better visualization and dashboard features
* More interactive data exploration
* Interactive learning materials for newcomers

cfff;jj ' /\v> AN © Seagate Technology, LLC, 2018
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~ KNIME Live Demo:
Parallel Execution of Data Sources in KNIME

© Seagate Technology, LLC, 2018
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KNIME Live Demo: Parallel Execution of Data Sources in KNIME

Parallel [S)gt:base
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The Power of Multithreading: Parallel Execution on Data Sources
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