
Joseph W. Yoder 

Using Meta to Scale the Cloud Page - 1 

When Should You Consider 
Meta -Architectures?  

 
 

ñUsing Meta to Scale the Cloudò 

Joseph W. Yoder 

joe@refactory.com 

Copyright 2012, Joseph W. Yoder & The Refactory, Inc.  

JDD 

Overview 

What is the Cloud? 

Ways to evolve systems 

What meta really allows 

Meta-architectures and DSLs 

Meta in the Cloud 

Case studies of systems that scale 

 

 

 



Joseph W. Yoder 

Using Meta to Scale the Cloud Page - 2 

Evolved from UIUC SAG 
 In the early 90ôs we were studying objects, 

frameworks, components, meta, refactoring, 
reusability, patterns, ñgoodò architecture. 

 

 

 

 

 However, in our SAG group we often noticed 
that although we talk a good game, many 
successful systems do not have a good 
internal structure at all.  

 

Selfish Class 
 Brian and I had just published a paper 
ñSelfish Classò which takes a codeôs-eye 
view of software reuse and evolution.  

 

 
 

 

  

In contrast, our BBoM paper noted that in 
reality, a lot of code was hard to (re) -use. 
  

http://www.amazon.com/gp/reader/0192860925/ref=sib_dp_pt
http://www.stg.brown.edu/projects/hypertext/landow/victorian/darwin/darwin5.html
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Transitional Technologies 

Precursors of Ambient 
Computing Era 
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Personal Computing  

Corporate Computing  

Ambient  
Computing  

WWW/Browsers 

Cell phones 

http://www.wirfs -brock.com/allen/posts/category/post -pc-computing  

Apps on Browser Platforms 

Apps are becoming the norm 
running on whatever platform  
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Evolving Needs 

Cloud Computing 

Internet  

Ubiquitous 
Computing  

Ambient  
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What is Cloud Computing? 

Cloud computing  is the delivery of 
computing as a service rather than a 
product, whereby shared resources, 
software and information are provided 
to computers and other devices as a 
utility (like the electricity grid)  
over a network (i.e. Internet).  
   --Wikipedia 

Traditional vs Cloud Computing 

Traditional - install and maintain  

Â Applications, Servers, Networks 

Â Integration issues, upgrade headaches 

Â Expensive with a lot of overhead 

Cloud Computing 

Â Purchase resources (services) from the Cloud 

Â Provides a way to scale systems (overnight) 

ÂNo direct maintenance 

ÂHighly Configurable Systems (glue together) 

 

http://en.wikipedia.org/wiki/File:Cloud_computing.svg
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Cloud Computing 

Platform as a Service ( PaaS)  

 

Software as a Service ( SaaS)  

 

Infrastructure as a Service ( IaaS )  

 

 

 

Cloud Computing (IaaS) 

Infrastructure as a Service (IaaS) 

ÂHardware (Servers) 

ÂNetworking 

Â Backup and UPS  

Â Power Sources 
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Cloud Computing (PaaS) 

Applications run over the internet  

Virtual Servers and Resources 

Scalable (memory, performance, é) 

Someone else maintains hardware and 
software (Windows, Linux, VMWare, 
Oracle, DB2, SQLServer, Java, 
ASP.NET, MySQL, é) 

Cloud Computing (SaaS) 

Applications run over the internet  

Build Software Systems through Services 

Å Service Oriented Architecture (SOA),  

Å Mail Services, Web Services, é 

Å Credit Card Processing, Invoicing, é 

http://cloudcomputingpatterns.org/wp-content/uploads/saas2.jpg
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Cloud Computing (CaaS) 

Compositions of Provider Supplied Services residing 
on the Software, Platform, or Infrastructure layeré 

http://cloudcomputingpatterns.org/  

What do we want to scale? 
Â Increased 

Èperformance 

Èthroughput  
 

Èadaptability/flexibility  

Èrate of supporting new requirements  

Ètime to deploy  

Èsupport for configuration options  

ÂReduced code bulk 

ÂHigher-leverage code (frameworks, toolsé) 

 

 

 

ᾜcloud 

ᾜ 
Metadata is powerful technique for scaling  
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Motivation: 
Need to Quickly Adapt to Change 

Business Rules or Domain Elements and 
Resource Needs are changing quickly: 

ÂNew calculations for insurance policies and 
new types of policies offered 

ÂOnline store catalog with new products and 
services and rules applying to them 

ÂNew cell phone product and servicesé 

Need quick ways to develop  and 
adapt  to these changing requirements. 

Stuart Brandôs Shearing Layers 

Buildings are a set of components  
that evolve in different timescales.  

Layers: site, structure, skin, services, 
space plan, stuff. Each layer has its  
own value, and speed of change (pace). 

Buildings adapt because  
faster layers (services) are 
not obstructed by slower  
ones (structure).  
ðStuart Brand, How Buildings Learn 

http://www.laputan.org/images/figures/shearing-layers.gif
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Yoder and Footeôs 
Software Shearing Layers 

ñFactor your system so that artifacts that change at 
similar rates are together.òðFoote & Yoder, Ball of 
Mud, PLoPD4 

 

Â The platform 

Â Infrastructure  

Â Data schema 

Â Standard frameworks, components, and modules 

Â Abstract classes and interfaces 

Â Classes 

Â Code 

Â Data  

Layers  

Slower 

Faster 

In my youthétwo bad words 

M and R words 
 

 

 

Metadata and Reflection  
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The Power of Metadata 

Code is data, data is code. Everything  
is data. And data can drive behavior.  

 

Meta data simply describes other data.  

�³�,�I���V�R�P�H�W�K�L�Q�J���L�V���J�R�L�Q�J���W�R���Y�D�U�\���L�Q���D�� 
predictable way, store the description  
of the variation in a database so that it  
�L�V���H�D�V�\���W�R���F�K�D�Q�J�H�´�² Ralph Johnson  

Meta-Architecture 
Where are they Useful? 

ÂMeta information about the domain model 
and business rules is interpreted at runtime. 

ÈEntities, attributes, behaviors and  
relationships described by metadata 
ÈRules, Processes, and Resource Needs 

ÈDescriptions stored in a database or in 
files and interpreted (can be XML/XMI).   

ÂWhen you change the metadata, system 
behavior changes and needed resources. 

ÂDomain experts typically make  
changes, not programmers. 

 


