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About Me -

Salla Diop

Project/Product Manager Manufacturing Data Systems
MSD Manufacturing Division - IT (MMD-IT)

Background:

MSD Since 2003 (12 years)

Automation Engineer, Production Support
Vaccine Formulation and Filling, Packaging and Utilities areas

Capital Project Support
Vaccine Formulation and Filling, Packaging and Utilities areas

Manufacturing Data Systems
Siemens PAT-IT System (SIPAT), OSlsoft Pl System, Other PAT Applications

Training: BE & MSE in Electrical Engineering

GNU/Linux & Open Source Software Enthusiast!
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We are known as MSD. We are known A o
WHO WE ARE as Merck in the United States and
Canada.

RICHHISTORY  operating since 1851

BUSINESSES Pharmaceuticals, Vaccines,
Biologics and Animal Health

Key COm pany 2014 REVENUES $42.2 billion; 61% of sales come
from outside the United States
FaCtS 2014 R&D $6.5 billion; 25 drug candidates in late-stage
EXPENSE development; key areas: oncology, CV,

diabetes, respiratory & immunology,
neurology, infectious disease and vaccines

HEADQUARTERS Kenilworth, New Jersey, U.S.A.

EMPLOYEES Approximately 70,000 worldwide
(as of 12/31/14)
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Business Areas of Focus

Major Therapeutic Areas
+ Cardiovascular

* Diabetes & Obesity

* Infectious Disease

* Neurosciences

« Oncology
* Respiratory & Immunology
* Vaccine-preventable diseases

- Livestock

- Poultry

- Companion Animal
- Aquaculture




Our Mission
To discover, develop and provide

Innovative products and services
that save and improve lives around
the world.
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Background - OSlsoft and MSD/Merck

* First OSlsoft Pl System implementation was 1993 (22
years ago)

« The PI Server is at ~ 18 sites around the world
e Manufacturing, Research, and Utilities
 >700,000 tags

e >400 interfaces

e >200 servers

o 24Xx7x365 avallability

e >1000 users
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PI Core Use Cases & Dlsplays o .

Report Summary
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Weekly Compliance Summary

¥ Daily Comy Detail i

Excel Pl DataLink Pl ProcessBook RtReports
. Proactive processes anaIyS|s & optimization e Remote alertlng

. Process investigations . Environmental monitoring and reporting
. Batch reporting . Utilities cost reduction
. Multivariate data analysis . Annual product reports

. Shop floor dlsplays
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Mobile (PI Coresight)
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Business challenges A~
“Provide more process data capability and consistency across
MSD for less cost and with fewer resources”

* Real-time process analysis & PAT (Process Analytical Technology)

DO M Ore : gﬁgc;orr(taﬁlc:\:\llnlgunctionality from OSlsoft

» Broader data access

* Quality approach (documents, procedures)

5 » Rationale of where to use Pl (merger with Schering-Plough in 2009)
Consistency

» Drive what data is appropriate to store in the Pl Server
* Reduce Hardware and Software versions/variety

* Architecture (infrastructure, interfaces, security)
LeSS COSt » Maintenance and ope_rations _
* Issue solved at one site not applied to others
» Short-term cost savings that cost much more over life of system

» Support through Partners - MSD focus on using the system rather than
running the system

Fewer Resou rces * Project work through Partners

* Reduce Re-engineering
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MSD PI Core System Solution Overview -

Where to deploy PI Core
STANDARDS, STANDARDS, STANDARDS:
— Pl Use Cases
— Software & Version
— Architecture
— Integration
— System Life Cycle Documentation
— Deployment Model
— Support Model
Managed enhancements
Leverage and rely more on “Partners”
Deployment Timeline
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Solution — Where to deploy the Pl System

* Factory selection criteria
— High revenue products (% of total revenue)
— Product with process monitoring requirements
— New products (Early in product lifecycle)
— Key sites strategic including former Schering-Plough
— Opportunistically during automation upgrade projects
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Solution - Business Objectives to Pl System Function Mapping

BUSIMNESS OBIECTIVES

| OSlsoft Product Functions |
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1 Standard Data Collection & Data Abstraction Layer
2 Transparency of Time Zone Issues to End Users
3 Real-Time Process Monitoring
4 Batch Trending and Comparison Analysis
5 Atypical Investigations and Root Cause Analysis
& Proactive Process Analysis ([PPA)
7 Electronic Batch Reporting
2 Data Source & Integration with Various Analysis Systems
2a Umetrics SIMCA-Batch On-Line (SBOL)
2b Siemens SIPAT
BC Minitab
ad SAF MI
2e Maximo / SAP (Enterprise Asset Management System)
Q Analyze Correlations Between Process Parameters and Release Results
10 Manual Data Records Aggregation
11 Monitor Environmental Parameters
12 Monitor Secondary Parameters (Utility Consumption, etc.)
13 Process NMotifications and Report Scheduling
14 Remote Process Performance Monitoring and Dashboards
15 Equipment Performance & Health Monitoring
16 Process Learning Tool
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Public

Solution - Standard Pl System Components

Adopted standard Pl System components with standard Design Specification & Pre-
Approved Qualification Documents

. Pl Server Pl Server

. Pl AF Pl Asset Framework Server

. Pl Coresight Regional Pl Coresight Server

. Pl WebParts Pl WebParts Server (one site only)

. mPI Regional Managed PI Server (crosslink)
. RtReport RtReports Server

Pl System enhancements/new features:

. Pl AF, PI Coresight, Pl WebParts, mPI (new features for MSD)

. PI HA High Availability (HA)

. WIS Windows Integrated Security
Other

. Topview (global)
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Solution - Standard Clients & Interfaces

Adopted standard qualified clients (available through company wide software
repository/install system)

Pl ProcessBook
. PI DataLink
Pl BatchView

Adopted standard interfaces with standard Design Specification & Pre-Approved
Qualification Documents

. OPC DA Data Access

. OPC AE Alarm & Events

. EVT Event Interface

. EMDVB Emerson DeltaV Batch Interface

. UFL Pl Universal File Loader Interface

. MODBUSE Modbus Ethernet Interface

. MODBUSP Modbus Plus Interface

. PIML Pl Manual Logger (requires business case)

. RDBMS Pl Relational Database Management System Interface
. PIBagen PI Batch Generator
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Solution - Standard Pl Core Build Architecture

Public

—

Data Center Network (WAN)

1Pl Server _| 1™ Re

[ ™ Regional Managed P |
Server

r 1 |
" P gant P P Agert | App Server
& mPI Pl Agent - Cross Link Server
| Pl Server 2010 R _I/I F1eLpsns 2010 Rz : et Pl Datalnk 2010 | Existing
bl OSIzof NOC) Pl Batchuiew il
R —— e O e ... I L rrsi
Plbat e sorer Cocatsanesst || F Pifepon (6 Thing
1 s sis1_osieancc.com P Goresight |IE THIN]
Real-Time Data Storage, ME SharsPoin: 2010 (Emararise) | | siscal.osieanoc.com !
Contextualization & e ———— L Powerful Analysis Tools &
Secure Data Access Real-Time & Historical Visibility Your Pl System Manitored by Displays of Mon ufacturing
to Plant Floor Data via Web Osisom Network Oparations Cantar Related Data
Portal 24177365
Existing
{
1 [ }
@ Regional Data Center ‘
=
=
_— e — — — — Existing RiRoports Server !
RiRcports I
s |
1 Rdicrosa Wardd

L reeeror i |

2 VM @ Site
Using Merck IT Standard
VM Infrastructure

AF Contextualization,

Real-Time Data Storage, Secure Dats Ac

Contextualization &
Secure Data Access

&
SQL Server Data Store (Pl AF)

Site B or Shop Floor Network 2

o T
Site A or Shop Floor Network 1

Example

PI1OPC 0t [FO)

(S} PI-OPC Interface BIBUISS Nway] R S
with [FO] Ser § = éi )
Existing Process Control Nodes
EVE'xﬁ\rlrleF:"fzce Example High Shear 4
Utilities PI-OPC AE
Not Redundant PI-OPC Interface Interface
with [FO] With [FO]

VM @ Site
Using Merck IT Standard
VM Infrastructure

VM @ Site
Using Merck IT Standard
WM Infrastructure ‘

Existing Process Control Modes

Example Pl Core Build System Architecture Drawn By: SD
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Solution — Standard Integration with embedded L

Pl Server
Source data types Data exposure to analytics

Pl Server via PI-PI with auto tag
creation

Continuous

1. Continuous

» Auto tag creation

2. Alarm & Events

3. Batch (executed recipes)

4.Physical / equipment Physical o1 Server via AF Gient |
© erver via lent (regs. manua
(888, St&té) Equipment export in DV) d

» 5. Control Recipe Master &
formulas

* 6. User Management
» 7. Graphics / HMI

A&E «P| Server via EMDVB interface

*P| Server via EVMDB interface

DeltaV

data

@lqifell 2LElefolsn =« No solution — Ad-hoc manual DV export

ULVl [=l8 ] < No solution — Ad-hoc manual DV export

(E1=lelgllen A2lIE < No solution — Ad-hoc manual DV export
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Solution — Standard Documentation & Qualification

§ Standard Pl Core Build System Life Cycle Documents
O] s
' PLANING PHASE 583 1O . INSTALLATION & OPERATION PHASE
J ACCEPTANCE PHASE

(O QUALITY ASSURANCE (O site ARCHITECTURE (O Global Pl User Manuals
TEST PLAN
4{ O Doc Mgt WORK INSTRUCTION ‘ —' O Install WORK INSTRUCTION ‘ 4| O Pre-Approved QUALIFICATIONS | O Global PI SOPs
——{ O common pesion | ] O site specitic quauricamions | [~ O site sors
4{ (O REQUIREMENTS ‘ l (O pivisional supporting SOPs |
4' () RELEASE NOTICE ‘ 4{ (O service Level Agreement ‘
() CONFIGURATION ITEM LIST

—{ (O std. ARCHITECTURE ‘

4{ (O Instance CHANGE REQUEST |

|

O Instance CIL

4| () REQ TRACE MATRIX ‘

O Instance RTM

i

( () Shared Deployment Documents ]

[ () site specific Instance Documents ]
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Solution - Standard Deployment Process

{Standard P1 Cc

it (Qar) Hll-
Standard PI Core Baild
Documentation Managsment {WI)

Deployment Program Lexicon

{Requirements Specification (RS) |

{Project Management Plan (PMP) ||

{Standard Architectures (ARCH) [

PI Servers DSs

Design Specifications (DSs) |—

Interface DSs

Pre-Approved
System Life Cycle
Documents

— Acceptance Docs (10Qs) |'

Interface 100Qs H

n Traceab

¥ (RTM)

Test Plan (TP) [

ETTE—

1Glebal PT Admin
——— (Supsjl»
-IG'a‘Ja' Dicaster Recovery H

[Service Level Agreement (SLA] |

1 Configuration Item List (CIL) |—

Public

| Site Specific PT Architecture Diagram (ARCH) |-

{Slle Specific Installation Work Instructions (WI) )-
Data

n Plan (DMP

—_—
JFOPC DA
gy 5'te Specific Thteface Do PL-EVT |
Development and
Installation SDLC

| Print Pre-Approved 10Qs (10Qs)

The number of [0Qs based en

v

MRK PI System
Core Build
Implementation
Process

SharePoint

R pplication Sever (115 etc.

([Eie Aamins |
Site AD grou

e Access 1
Add Support AD group:

ri coordinate [nstallation |

Site Specific
Installation Process

Users|

Complete OSI Site Survey

Ulnstallation by OSI | Review Design with OSt |-

H OSI performs Installation }-
R

ive Past installal

= =
1 dacumentation from OST}

[Execute 100s |

Resolve any Issues/Errors

Post approve 10Qs

Site Specific

Acceptance Process
SDLC

=)

Site (SOPs) i
When Reguwired or use Global S0Ps

{Quality Assurance Summary Repart (QASR) |

Complete HYPER CARE AND TURNOVER PROCESS |
Release Authorization Notice (RAN) }
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Solution — Maintenance and Operations Operation

(Support)

Change Detailed RACI

Management across site
automation & IT R R
uses IT process areas

Event management

Request Fulfilment

Problem
Management

Access Management

Documented mP| & Topview Menegarmant
standard work Integrated into IT
Instructions on how | alerting & monitoring
to support processes

Information Technology Infrastructure Library - Wikipedia
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Solution — Enhancement Management

* “Product management” of the Pl System at MSD
« Examples
— New interface type needed for automation system
— Windows server versions or Internet Explorer obsolete
— New tools like Coresight requested
— Change processes for non-GMP tags for utilities

State of request
Feedback

* Requested

Maintain e Under Analysis
Sl i o Deferred

Indefinitely

"« Approved
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Solution —“Connected” Partners

IT Offshore supplier 2-3 key automation
MSD OSISOIEWIEA for maintenanc%pand suppliers for PI
(4 years) operations (5 years) (5 years)
* A Global approach » Expert support e Same partner as * Do project work
« Above-Site IT e |Installations other IT systems (upgrades, interface
funded 5 year . License * Run just like other IT installs, reports)
program management systems * Work consistently
* At site Business and  Architecture * Pl more complicated across sites as
IT key to each guidance management due to same people _
project « Proactive monitoring non IT source involved across sites
* At site Quality key to « Complex root cause EYSIEMIS
each project analysis

@) osisot. REGIONAL SEMINARS 2015 T



Solution — When? T

2016
<Pl Core (last 3 sites)
<Pl Core Functionality
e  Analytics future state

2015

e PI Core implementation (5 sites)
e PI Coresight globally deployed
e Embedded Pl Data Archive deployment

2014
Pl Core implementation (5 sites)
Pl Core Functionality expansion

e Pl Coresight

e Pl Manual Logger

2012-2013
=Pl Core implementation (5 sites)

2011
OSlsoft Enterprise Agreement

*PAT implementations

2010 /
¢ Pl Support servic”

¢ PI Project service
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Results and Benefits L

* Reduce employee burden through leveraging partners
» Make right architecture decisions for the future
 Bring clarity to who owns what

» OSlsoft part of the team to MSD'’s success

» Be able to adopt new technologies quicker

» Proactive monitoring reduces downtime and work

* Reduce issue reoccurrence

» Costs - Project

» Costs - Support (hard to measure)
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Challenges and Future Plans A

Process Monitoring (PPA) High Maturity
Use Cases Non-GMP Alerts Batch Release Dashboards Key Low Maturity

Process drift Investigations vV Validated
_ Topview o o S, . Data governance
Presentat|0n Reg(t)rts ProcessBook Coresight );(t::”nk Other TOOlS inC|Uding Blg Data L4 AF & Metadata
MVDA . Pl System approach with
other systems like MES
Data Marts . Tn_1(;3plvri1é)\;tvreplacement for
Data Warehouse . Data access for 3 party
tools approach
. GMP vs. non-GMP data
Interface source_s i
o . Globalization of some
) Pl System components
T Operational (like Notifications)
% Data Store PI Server . External data integration
S pea «  Overall manufacturing data
L V. . architecture of analytics &
= Interface Pl interfaces big data
S +  Batch context and
Data areas : visualization
Opeiational Discrete . Non-DeltaV DCS approach
SCADA/DCS/PAT I Paper MES LIMS . Right Pl expertise in the
Systems P L right place (site, global,
partner)

@ osisoit. REGIONAL SEMINARS 2015 © Copyright 2015 0Slsoft, LLC 30


http://en.wikipedia.org/wiki/Data_Warehouse

“Team” that made it happen L

Elyse Easson
Peter Ellames

SJaelrlgyDFi'gL MMD-IT Manufacturing
Sean Dippold Data SyStemS
Nghia Do
Christopher Purcell
David Burman

: MSD
Timothy Elliott BUSlnESS

Scott Haas ualit
Patrick Fitzgerald Q y

Michael Maltman Engineering
Joseph Leshko

Tinfrastructure
Nate Anderson
David Casazza

Mike Hayden CoEs. EPMs
Ashley Howard : ’

OSlsoft
Glenn Hummel Account Manager
Mark Knox

Heather Twigg
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Contact Information L

Salla Diop

salla diop@merck.com

Project/Product Manager, Manufacturing
Data Systems

MSD

Sean Dippold
Sean dippold@merck.com

Assoc. Dir, Service Delivery/Management,
Manufacturing Data Systems

MSD
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Questions Please don’t forget to...

Complete the Survey

Please wait for the . .
for this session

microphone before asking
your questions

Evaluation Form (Seminar Location - Date)

Name: Company:

Email:,

Quality and content of the presentations

{
o
14

O00O Q000
OO0 O 0000 §

Welcome

The Journey To Real-Time Operational Intelligence
The Pouser of Connection

Tank Level Management System

Using the Pl System to Aid in Troubleshooting Operational Aspects of Oil
and Gas Well Drilling and Complefion

Unleash your Infrastructure

State your
name & company

Information on the Spot

000 00000 |
000 00000 £

Wrap-up/Seminar Conclusion

Quality and organization of the seminar

Choice of date O @] o O
Time allowed for lunch/breaks O O O O
Choice of presentations @] O O O

matinR Sn $n AR —~ —~ — —~
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Danke ,
Merci Gracias
Thank You
HOhES
Cnacubo Obrigado
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