
Cloud-Native and Microservices 
Accelerate Process Improvements at a 
Major U.S. Airline 

Shahir A. Daya | IBM Distinguished Engineer 

DeveloperWeek 2020 | 14th February, 2020 

Email: sdaya@ca.ibm.com 

Twitter: @ShahirDaya 

 



2 

• What are Microservices and why use them? 

• The American Airlines challenge 

• Our transformation journey is yielding results 

• Lessons Learned 

Agenda 
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What are 
Microservices and 
why use them? 
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An engineering approach focused on decomposing an application into 

single-function modules with well defined interfaces which are independently 

deployed and operated by small teams who own the entire lifecycle of the 

service.  

 

Microservices accelerate delivery by minimizing communication and 

coordination between people while reducing the scope and risk of change. 

Microservices is an architectural style 
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Benefits of the 
Microservices 
architectural style 

Microservices provide value benefit 

through: 

1. Selective granular scaling provides 

optimization across all layers of the 

stack 

2. Componentization isolates risks, 

defects and outages, resulting in 

greater fault tolerance 

3. Designed for fast & frequent change; 

unleashed polyglot programming 

2 
Fault Isolation 

Resilience 1 Scale 

Scale at Size 

3 Agility 

Innovation 

Lightweight SW code, focused on doing 

one function well 
Functionally & operationally self-contained 

Minimal interdependencies with other 

components 

Deployed, Maintained, Managed, Scaled 

independently 
“Open” - can be run on bare OS, 

Container, Foundry etc 

Interoperability – REST API is typical 

interfacing mechanism 

Every Microservice can be developed in a 

different programming language 

With thoughtful implementation of well-accepted design 

patterns, enables highly resilient systems 

4 
Polyglot 

Flexibility 

5 
Teams work 

independently 

Distributed 
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Tenets of the Microservices Architectural style 

Large monoliths 

are broken down 

into many small 

services 

Services are 

optimized for a 

single function 

 

Communication 

via REST API 

and message 

brokers 

Per-service 

continuous 

integration and 

continuous 

deployment 

(CI/CD) 

Per-service high 

availability (HA) 

and clustering 

decisions 

Each service runs in its 

own process 

One service per 

container 

There is only one 

business function per 

service 

The Single 

Responsibility Principle 

(A microservice should 

have one, and only 

one, reason to change) 

 

Avoid tight coupling 

introduced by 

communication through 

a database 

Services evolve at 

different rates 

You let the system 

evolve but set 

architectural principles 

to guide that evolution 

One size or scaling 

policy is not appropriate 

for all 

Not all services need to 

scale; others require 

autoscaling up to large 

numbers 
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The American 
Airlines challenge 
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The Problem Statement 

The AA team  

wants to adopt Agile 

methods but is 

hampered by the 

technology used in 

the website, the 

complexity of the 

applications, the 

difficulty to perform 

regression tests on 

the applications, 

and the 

organizational 

structure of the 

team. 

 

The current AA.com 

website is a 

monolithic Java 

application hosted 

on 80 Tomcat 

servers.  The same 

feature/functions 

were developed 

separately for the 

various channels 

that resulted in 

duplicate code. 

 

The applications 

are difficult to 

extend and not up 

to date with modern 

application 

development 

frameworks or 

approaches. 80% of 

effort to maintain 

current Apps. 

 

Their hosting 

provider(s) were 

reaching EOL on 

their hardware 

platform, and AA 

was facing a huge 

capital cost just to 

keep doing the 

same old thing… 
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This is what we set out to do… Transform 

using an Agile method and DevOps approach, 

the existing AA.com, mobile apps, and kiosks 

to a more modern application architecture, 

running on IBM Cloud, enabling agility in 

continuous innovation and at the same time 

transforming the current AA siloed 

development organization to a modern one. 

This is what we set out to do… 
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Microservices Patterns 
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The Strangler pattern is used to transform existing monolithic 
applications incrementally towards Microservices 

Transform Coexist Eliminate 

Create a parallel new 

site (for example, in 

IBM Cloud or even in 

your existing 

environment but 

based on more 

modern approaches). 

Leave the existing 

site where it is for a 

time. Redirect from 

the existing site to 

the new one so the 

functionality is 

implemented 

incrementally. 

Remove the old 

functionality from the 

existing site (or 

simply stop 

maintaining it) as 

traffic is redirected 

away from that 

portion of the old site. 
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Site Transition and the Strangler Pattern 
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Transitional Architecture 
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IBM Garage Method for Cloud Organizational Practices 

• The project followed the IBM Garage Method for Cloud based on XP and Lean Startup (e.g. 

squads, pair programming, TDD, etc.) 

• A Squad in the is a small, autonomous team that has responsibility for the development and 

delivery of major features (described as Epics) 

• A Squad has a Squad Leader who has overall responsibility for the functioning of the Squad.  

They serve as an Anchor Developer and (in new squads) also as an Agile Coach. 

•  We have the following structure 
– Multiple Build Squads to own and develop the site functionality including logging, automated tests, monitoring 

definitions, and runbooks 

– Build Squads will also be responsible for support and enhancements for the epics they develop 

– One Platform Run Squad that Monitors and Manages the ongoing site operations 

– One Leadership and Coaching Squad to provide architectural and subject matter guidance 



15 

Build Squad Structure 
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Service Management Tool Chain – High level solution 
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Our transformation 
journey is yielding 
results 
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Lessons Learned 
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1. Designing the squad is just as important as designing the product 

2. Keep build squads small - ideally 8-10 people 

3. Start with 3 pairs of developers and increase to 4 only when mature 

4. Pair programming only works when the “experienced” person pairing has the 

personality and inclination to teach the “newbies” 

5. Squad Leads must be as much a teacher and coach as they are dev lead 

6. Have an SRE pair as part of the squad 

7. Give these full-stack co-located squads end-to-end ownership 

8. Fail-small, fail-fast 

9. Automate everything 

10. Always deploy 

11. Just enough architecture 

 

Lessons Learned 
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Shahir A. Daya 

IBM Distinguished Engineer 
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