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Modernizing Life Science Manufacturing
Using AWS Services

The biomanufacturing industry is in the beginning stages of it
I d t 4 O fourth revolution, commonly referred to as “Industry 4.0", with
n u S ry ° a push to create 'smart facilities' where systems and operators

can respond to changes in real-time with corrective actions.

Amazon Web Services (AWS) helps leading manufacturers transform their manufacturing operations with
the most comprehensive and advanced set of cloud solutions available today, while taking advantage

of the highest level of security. Manufacturers can take advantage of AWS compliance consultants and
essential documentation to help move GxP regulated workloads to the cloud and approach validation of
regulated environments.
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To streamline and accelerate the development of your
modernized manufacturing platform, AWS provides the
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Establish connectivity & ingest data from the shop floor

AWS reference architecture

HH Factory

AWS loT
Greengrass

% ML Inference
N
U
Cameras Lambda function
OFC-UA/M
/Modbus . 'GD
._9 U
Bio Reactor/ AWS loT Greengrass
Unit Operation Connectors
A e s
N
N\ U
Connected Worker OPC-UA AWS loT SiteWise
> Connector

Amazon Kinesis

—

OPC-DA
Ethernet/
1P

i

PLC/
DCS

Protocol Conversion

: -

1 _—

1 =5

| N’

1

| Historia AWS DataSync Agent
|

1 -

| )
| N

| S’

: MES Local Storage AWS Storage
1

Gateway

=

AWS Snowball Edge

AWS loT Core

AWS loT SiteWise

Amazon Managed
Streaming for Kafka

AWS Database
Migration Service

1 Ingest: Ingest ensures that systems operability is standardized such that data can flow freely and
uniformly upstream and be readily available to individuals on the shop floor. The primary technical
outcome employs a loosely coupled microservices architecture which supports low level sensors or
specific instrument unit operations, standard transport protocols and can consume multi-format/multi
type data payloads. Ingest also includes the automation and digitization of paper-based workflows. All
data flows are brokered by a common edge gateway mechanism.
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Establishing a cloud data lake for storage & integration

AWS reference architecture
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2 Store: Store ensures that data silos are eliminated in an effort to drive data consolidation and access to
where plant operators require visibility into plant operations. The primary technical outcome is an acute
focus away from traditional historians to one where hot and cold data can reside in parallel with the
necessary compute resources to manage real-time shop floor operations. This pattern includes loose data
coupling with business applications (ERP/CRM/QMS,).

© 2020, Amazon Web Services, Inc. or its Affiliates. All ||ghts reserved.

For more information on Pharma and Biotech or other ways AWS can help your organization visit us at: aws.an



https://aws.amazon.com/health/biotech-pharma/

Implementing predictive analytics and insight generation

AWS reference architecture
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3 Analytics: Analytics allows to rapidly develop and deploy models to automate manufacturing process
steps to support either real-time or retrospectively workflows specific to shop floor activity. Event
management from these models can be visualized through a control-tower dashboard which aggregates
all shop floor events into a common multi-device supported view. The primary technical outcome
to support analytics includes the use of standard, scalable services to support ETL, query and model
development. Models are then deployed either at the edge to support stream-based process steps or
in the cloud to handle latency tolerant process manufacturing state changes such as alerts, alarms or

notification events.
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Data Integration, Analytics, and Machine Learning

AWS reference architecture
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4 Alerts & Notification: Proactively monitor dashboards and operational processes through data-driven
alerts. Real-time and batch predictions generate alerts and notifications that can be pushed to end-users
or stakeholders as well as stored for further tracking and trending.
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