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* Manufacturing Analytics Overview and Subject Areas

* Manufacturing Quality Analytics
— FPY/RY/PY
— DPMOs
— Traceability RCA / Batch
— Isochronal Charts
— Measurement Data Analytics
* Statistical Process Control
e Exploratory Measurement Variables Analytics
* Data Mining / Predictive Analytics of variables relations
* Field Quality Engineering Analytics
— Warranty Analytics
— Failure / Repair Analytics
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“Full =Stack” Business Intelligence solutions throughout the Bl lifecycle

u Strategy @ (re)Design and Build ‘ Impact Insight Factory

/ 2
ey PREDICTIVE, DESCRIPTIVE ANO SOCIAL MEDIA ANALYSIS
F.& Predictive
£ £ models PROCESS DRIVEN Bl & ANALYTICS ADVISORY
e 4 \ » Enterprise information and data management strategy
Q 0 o~ - .
< & / « Big Data strategy

DECISION PROCESS REENGINEERING
» Redesign of process related to data sourcing, maintenance, processing
and use

Bl REPORTING
» Operational/production reporting, BPM scorecards
« Data visualization and dashboards

,,‘,3’ éq', . < * In-memory OLAP, mobile Bl, self service Bl
£ & "Bl Automation/Platform o ¢ + Data dissemination (downstream flows)
Qé” § (data model.and automated Q}.%& » Specialized functional solutions
& reporting layer) 2% .%
. % 09 (2N ENTERPRISE DATA MANAGEMENT & WAREHOUSE
/ : 2.9 7 « Master data management
/ Enterprise Data Management and 6@ %. - Data governance and quality
; Warehouse S, ® « ETL and BPM Integration
(Infrastructure layer) ?9 2 » Data warehouse appliances and federation

» Big data Integration

* Includes Scif Service Bl, OLAP - cnling analytical processing, BPM ~ business process management, ETL - extract, transform & load,
Figure 3. "Full ~Stack™ Business Intelbgence solutions throughout the Bl ecycle
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1
* Test, Measurement, Equipment, Process
J
\
* MES, EDA, APC, Diagnostics
W
N
e Management, Process and Equipment Engineers, Maintenence
Techs and Operators
J
1
e Yield Management, Equipment Improvement, Product
Improvement, Process Improvement, Predictive Maintenence
2

Scope of Data Management Solutions
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* First and foremost consideration for a manufacturing
organization is zero defects / six sigma

* Manufacturing Quality and associated analytics first step
to help:
— Improve production quality
— Reduce Field Warranty Costs
— Minimize Field Failure and Returns
— Improve Repair Process
— Measurement Data Analytics for SPC
— Improve Process Efficiencies

— Trace the failure to production to shipping path and identify
root cause for failures
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Identify Top N Perform Symptom Perform Repair
Programs/ Regions Analysis diagnostic analysis

Detailed Analysis to

Co-relate Mfg data,

Material Traceability,
FPY

Pareto & Trend charts
on Test data

Identify Supplier batch -

Affected Serial No’s

Communicate to

Procurement :

Monitor Corrective
Action using PRR &
Isochronal Charts

Corrective ‘ . > Notify
Action » \En Sales, Finance, QC

Notify
Shop Floor ﬂj .
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Order Delivery Time

Suppliers and Material Movement (backflush)
Capacity Utilization

Inventory Carrying Costs

Variances above or below safety stock
Efficiency of resources / equipments

Plan vs. Actuals

— Quantity Adherence
— Hours worked
— Material / Waste reduction

Root cause analysis
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* Material Costs
— Standard
— Actual
— Variance

* Resources Costs
— Standard
— Actual
— Variance
* Overheads
— Standard

— Actual
— Variance

* All cost variances / trends M-o-M, Q-0-Q, Y-o-Y etc.
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Quantity
— Available
— In transit

Amount

— Available

— In transit

Work in Progress Inventory
— Quantity

— Amount

Critical Components

— Container number

— Station
— Time of availability

Just in Time Inventory (shop floor)
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* Manufacturing Quality Analytics
— FPY / RY / PY
— DPMOs
— Traceability RCA / Batch
— Isochronal Charts

— Measurement Data Analytics
* Statistical Process Control
* Exploratory Measurement Variables Analytics
* Data Mining / Predictive Analytics of variables relations
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/ MDR Analysis
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]\ Apply || Resety |

| Table

Program ERP Group Desc LY-YTD M8 M9
TST-FINAL TEST
TST-IN CIRCUIT - SECOND STAGE TEST
TST-IN CIRCUIT TEST

AMAROK 1 TST-AQL DISCHARGE TEST
TST-ELECTRICAL SAFETY TEST
TST-FINAL TEST
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DELL REUNION TST-AQL DISCHARGE TEST
TST-ELECTRICAL SAFETY TEST
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Edit -Refresh - Print - Export

Failure Causes

Program %T:ﬁEﬁNED -
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M Machines, 12.42%

WA, 50.31%
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Top 10 Failure Type

Program MOT_DEFINED ERP Group Desc  THT-WAVE SOLL v

re Type Desc |Count Contribution
INT-Defective 48 2.00% | ~
RES-Missing 21 0.00% | |
SOL-No solder 13 0.00%
CON-Lifted 8 0.00%
INT-Lifted 8 0.00% | =
CAP-Reversed 6 0.00%
IND-Out of Tolerance 6 0.00%
CAP-Defective S 0.00%
REL-Lifted S 0.00%
CNT-Broken 4 0.00% | ~

Edit -Refresh - Print - Export
Failure Type - Detail Analysis

Top 10 Failure Image

Program NOT_DEFINED

ERP Group Desc  THT-WAVE SOLL

e Image Desc |Count Conl
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161 7.00%

Edit -Refresh - Print - Export

Eailure Image - Detail Analysis

Station Contribution

Station Line Count |C
01291080THTD101 |0129FAD1BADS 87 3.00%
01291080THTC301 |0129FAC3BADL 74 3.00%
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Station Contribution - Detail Analysis

( Bottom 10 SKU's
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SKU % FPY |Tested Failed
0PS270AA 50.00% 68 34
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Edit -Refresh -Print - Export

All SKU Performance

( Reference Designator

ERP Group Desc }ﬁ\i};‘;ﬁ%&.ﬁ

Ref Designator Count

R951-327470-1 21

TMP-1420262-1 21

J710A-678274-1 10

1702A-678274-1

C906-354826-1

12-746231-1

TMP-1420264-1

Edit -Refresh

-Print -Export

All Reference Designator
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| Analysis — Gage Studies

Gage R&R {ANDVA) for Thick
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Gage Run Chart of Thick by RimStrip, Operator

Reported by
i§age name: Talerance:
Drate of study: Mizc:
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b
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024 .\. ./.
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Operator

Panel variable: Rim3trip
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Gage Linearity and Bias Study for Flatness
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Xbar-5 Chart of Shrinkage by Change
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- Six-Pack

Sampls Maan

Sample Range

Walues

Process Capability Sixpack of Hardness

Xbar Chart

2

LICL=41573

X=407273

LOL=38972

(]

I E!

R Chart

A=2254

16 21 26 31

Last 25 Subgroups

36

50

Capability Histogram

| L | ||| Specifications
| | LSL EE]
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[ ust 4
U U S
Normal Prob Plot
A0 0,428, Pr 0210
3 P Fr] a4
Capability Plot
18lithin Wlithin Crrerall
StDew 0969225 StDew 0,986873
Cp 0E9 Pp 048
Cpk 044 Guerall 1l o) pa
———H| Cpm  0.54
Specs
—t
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Summary for Variable: SIZE
Time dependent model:D Cp (QCS):1.5873 Cpk (QCS):1.4974

X-bar: 74.0000; Sigma :0.0101; n:5.00 Individual plot
............. 3SR USSRV AN S, ' ' ! ' 7408
oy e *4.«-”‘ - s -’-..,,,_‘F.r'k ‘r\\":x +. " +,, AN = +.. —{74.00 74.00
----------------------------------------------------------------------------- 73.95 73.95
5 10 15 20 25 20 40 60 80 100 120
Range: 0.0228; Sigma :0.0085; n:5.00 Probability Probability Plot
- 1.0 - -
09
0.0481 08
=07
[
2
00228 §
£
(o]
0.0000
5 10 15 20 25 0.0 02 04 06 08 1.0
Theoretical
Time dependent mode! D Mesan 74 Capability Histogram
Cp (QCS) 1.587 Standsrd Deviation 0.01007
Cpk (QCS) 1.497 Varisnce 0.0001014 60 LSL ; '3'5"(” : NOMINAL : +3'f’(T) . UsL
QOutcoming distribution Normal Skewness -0.00705 i
Computationsl method M1 (4.5) Kurtosis 0.4485 50
LSL 73.95 Minil.'nurn Value j3.97 z 40
usL 74.05 Maximum Value 74.02 5
NOMINAL 74 Median 74 Z 30
25th Percentie (Q25) 73.00 £ 20
75th Percentile (Q75) 74.01 \
Number of samples 25 10
Average sample size 5 0 Sﬁ; "
Sigma-S (R-bar/d2) 0.009785 73.94 73.96 73.98 74.00 74.02 74.04 74.06
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Concurrent and near real-time monitoring
— Pareto for symptoms, defects and repairs
— FPY / RY / PY and UPH monitoring
— Alerts rules and mails

Exploratory data analysis / data discovery — measurement
variables selections for:

— Scatter/matrix plot analysis

— Contour/3D scatter plot

— Run charts and moving averages of freely definable length

— Box plot

Data mining / predictive analysis
— Connections between process variable data and measurement data
— Connections between process variable data and defect/repair data

© 2018 GrayMatter All Rights Reserved 26



Field Quality Engineering
- As in Demo
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-next steps to MES Analytics

Isochronal Charts / Analysis
Measurement Data Statistical Analysis
Measurement Data Advanced Analytics
Measurement Data — Data Mining
Real-time monitoring and alerting

Other Manufacturing Subject Area Analytics:
— Planning Adherence

— Production Cost

— Inventory
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