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Problem Space

• Numerous, web applications with similar stacks 
stretching resources

• Limited in-house capacity to address 
performance, resilience, and scaling

• Library-specific software requires training or 
competing for few experienced library devs



DLD Projects
• FishTraits database
• ETDplus
• VTechData
• GeoData
• CollabVT
• Fedora
• VTDLP 
• IAWA
• ……

Servers 
(VMs, instances)

Serverless

On-premises

Cloud-native 
(AWS) 



Cloud Native

• Entire infrastructure is deployed in the Cloud (AWS)
• Platform is composed of a suite of microservices and 

managed services
• Focus on the business logic and workflow
• Utilize the advantages provided by the Cloud

– fault-tolerant, auto-scale, update/rollback without downtime, 
etc.

• Facilitate the development process
• Optimize resource utilization
• Optimize and reduce cost



Resource Usage Optimization and Automation

• Consume only the required resources for the applications 
• Scale up and down automatically
• Service and function oriented, not server oriented 
• Utilize cloud services to help understand applications (CloudWatch, Auto 

Scaling, Trusted Advisor, etc.) 



Serverless 

Does not mean “There are no servers at all”.

Does mean “Use fully managed services”.

Focus on application development, 
not server maintenance



Microservice
• Small applications that do one thing well
• Messaging enabled – communicate with messages
• Decentralized

– Autonomously developed
– Independently deployable
– Can change independently of each service
– Scale individually by load

• Built and released with automated processes
• More complex architecture 



Shop.LEGO.com serverless on AWS 

Images from Lego AWS:reinvent 19 presentation

https://www.youtube.com/watch?v=20KBtJOxUpw&feature=emb_logo


Continuous Integration and Delivery (CI / CD)
AWS 

CodePipeline

Source Stage Build Stage Test Stage Deploy Stage

Amazon S3
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Amazon EC2 Amazon EC2
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Virginia Tech Digital Library Platform (VTDLP)

• New services to Digital Library Platform
– ID Minting service, Access Service, Metadata service, …

• Migrating legacy services to Digital Library Platform
– IAWA, VTechWork, …

• A Multi-Tenancy Cloud-Native Digital Library Platform –
OR 2019

Preservation Data Modeling Presentation



VTDLP Overview
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Web 
App Amazon Route 53

Amazon API 
Gateway

Amazon 
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Presentation - Multi-Tenant Architecture 
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CI/CD with AWS

Developers

AWS CodeBuild

AWS CloudFormation

Amazon S3

AWS Lambda

Amazon API Gateway

(1) (2)

(3)

(4)

(5)

(6)

(7)

AWS Amplify



Automatic CI/CD Pipeline



A New Version for each Pull Request



The International Archive of Women in Architecture

• A level 0 compliant image server using Amazon S3 and Amazon 
CloudFront

• Tiles images, manifest JSON files, and etc.
• Terabytes of scan images to be processed 
• Scaling IIIF image tiling in the cloud – Code4Lib Journal (To be published)



Image processing workflow
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Batch job - IIIF_S3 Docker

Amazon S3

• Command
• Parameters
• Environment 

variables
• vCPUs
• Memory

Tiles &
Manifest

IIIF

Amazon Elastic 
File System

AWS Batch



Automatic Data Process Pipeline



Microservice – Using AWS Lambda



Metadata Transformation Using AWS Lambda  



Outcomes

• Developer/DevOps candidate pool much larger
• Automated compliance with Digital Preservation 

Best Practices
• Benefits of tiered storage for long-term data 

archiving
• Performance improvements even without 

optimization



Performance improvement before optimization



Site performance
Collection page Search page



Demo

https://iawa-dev.cloud.lib.vt.edu/

https://iawa-dev.cloud.lib.vt.edu/


Next Steps

• Docker and kubernetes for reproducible builds 
and orchestration between cloud and local

• Exploring local infrastructure changes  e.g. 
Ceph storage

• Benchmarking and cost optimization of cloud 
services

• Refactoring of legacy applications to AWS
• CloudFormation or Terraform for everything



Thank You!

Q & A


