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Presenter
Presentation Notes
Hello, my name is Atzmon Hen-tov and … I will talk about Data Upgrade at Pontis where we perform hundreds of software upgrades a year.



Pontis is a developer of iCLM™
An Online Marketing Automation product for communication service providers

Our customers are Tier I operators in 
Europe, CIS, South-America, Africa 
and the Far east

The product engages 
the customers 
proposing products and 
services that best suit 
the individual customer 
based on analysis of the 
customer behavior

These products conform to strict 
non functional requirements 
(Telco grade) supporting billions 
of transaction per day

Event Processing Operation

The dynamics of the marketing 
domain requires high agility 
from the product
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Presentation Notes
Let me first introduce Pontis:
Our system is big and mission critical in a demanding industry
Our customers are tier I telcos
There is inherent need for agility –> many software deliveries





Problem Statement

Many 
production 

systems 

Different 
development teams

Multiple 
technologies

We need to upgrade frequently, we cannot risk data loss!
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The problem is how to do frequent deliveries (upgrades) to many customers without fearing from data corruption/loss.  



Limitation of Existing Solution
We followed Continuous Integration best practices and recipes

BUT… we found the following deficiencies:

Developers 
tend to 
avoid refactor 
after a feature is 
shipped

In NoSQL,
lack of schema 
further 
intensifies the risk 
(Polyglot persistence)

Developers
cannot master 
all technologies

You are 
counting on 
developers
awareness

DBA 
involvement
hampers 
agility

You might 
miss changes
not covered 
by tests

TestDevelop Source Control Build

4

Presenter
Presentation Notes
State-of-the-art has limitations.  Data-upgrade aspect is second class citizen.
Typically, dealing with data migration has been a project in itself, having a specialized team develop schema change and data migration scripts, but this is error prone and doesn’t support agile development methods.





Outline of Our Solution

1. Validation - The IDE alerts the developers on changes that they didn’t handle

2. Data Upgrade DSL - Upgraders are written in a DSL abstracting the underlying 
technologies and supporting multiple technologies simultaneously

TestDevelop Source Control Build
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Our solution is to deal with the problem at the developer desk with tooling and DSL.
This solution handles data-upgrade as an integral part of the development process, at the developer desk, aiming to reduce the number of data compatibility issues at productions catching problems earlier.

But before we dive into the solution let me explain a little bit more about the environment in which we (Pontis) operate and the data upgrade challenges it sets
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The system comprises of several sub-systems each with its own data store
The integration tier digests events from customer systems and the web (billion a day in large customers)
The real-time event processor performs real-time transactions running business logic defined by the marketer in GUI.  The analytical sub-system receives all the events and the OLTP logs and runs analytical processing building a individual subscriber analytical profiles.  The Decisioning sub-system uses the analytical profile to decide which marketing activities, products, and services best suit each subscriber.
Data is stored in the OLTP DB and the analytics DWH as well as in the file-system (integration tier, Map/Reduce and data transfer between sub-systems)
 The environment is dynamic and needs change all the time



Background: Variability between customers

Multiple, highly customized instances exist for 
each customer and need to be supported
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Each customer have their own system.  There are many differences between customer systems (customizations).
Variations between customer systems:
Different technical integrations -> Different Data Model
Different analytical profile
Different feeds at the semantic level
…

We have a core team building the core product and teams for different domains (Telco, Credit-card…) and customers working in a layered development pipeline (product line).




Background: Varying Technologies

Over the last 
2 years we 
evolved our 
architecture 
to Big-Data
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We moved from legacy RDBMS based architecture to Big-Data in a plan that gradually moved functionality from legacy DBs to Big-Data giving us higher scalability and lower TCO in each version.

but…



Background: Supporting Multiple Technologies

Now we support both legacy and Big-Data
…and permutations of thereof
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Our environment became more complex.
We have several architectures, legacy, big-data and permutations of thereof
And we need to support them all

Customers don’t necessarily move to big-data technology but they still want to upgrade frequently to receive new product versions.



Background: Supporting Multiple Technologies

Now we support both legacy and Big-Data

Multiple storage 
technologies and data 
formats

Entities are mapped to 
several store technologies

…and permutations of thereof
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We need to support many data stores and data formats.
Entities are mapped to multiple technologies.  E.g., to Oracle in legacy architecture and to Hbase in Big-Data architecture.

One thing that became evident with NoSQL databases is that what’s matters is the application model and not the DB schema.  In NoSQL entities are typically saved in binary (key/value).  Changes in the application model doesn’t require change in the DB schema but if you don’t handle them in the code the application will fail to parse old instances.  While in RDBMS the existence of a schema is some kind of a guard against changes going unnoticed (you are likely to catch the change in O/R mapping, Build or CI),  The absence of schema in NoSQL requires developers to be more aware of changes that might hamper data compatibility.



Problem Statement

Many 
production 

systems 

Different 
development teams

Multiple 
technologies

We need to upgrade frequently, we cannot risk data loss!
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Problem statement (revisited)

Now lets look at the solution…





Our Solution: IDE support

DEVELOPER

Developer writes upgrade-DSL declarations
and possibly custom upgraders

Developer changes 
structure of 
persistent classes

IDE updates 
the model 
snapshot

IDE searches for 
upgraders declared 
for each diff

The IDE 
validation
is satisfied

IDE compares with 
model snapshot of 
previous version

Uncovered upgraders
are reported to the 
Developer
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We developed an eclipse plugin that catches data-model changes and requires the user to supply an upgrader.
(This is part of our language workbench (ModelTalk) which treats many other aspects similarly.)

The upgraders are transformed by the DSL into schema-change and data-migration scripts.
For entities that come in millions data-migration is done online incrementally.  The persistency framework identifies old instances upon deserialization and passes them to a data-upgrader that returns new valid instance(s).

Lets move into an example that will illustrate the upgrade DSL.








Our Solution: IDE support

DEVELOPER

Developer writes upgrade-DSL declarations
and possibly custom upgraders

Developer changes 
structure of 
persistent classes

IDE updates 
the model 
snapshot

The DSL execution 
generates the 
concrete upgrade 
scripts for all relevant 
store technologies

UPGRADE!

IDE searches for 
upgraders declared 
for each diff

The IDE 
validation
is satisfied

IDE compares with 
model snapshot of 
previous version

Uncovered upgraders
are reported to the 
Developer At runtime:

• Run the relevant 
scripts during 
installation

• Activate online 
upgraders during 
object 
deserialization
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We developed an eclipse plugin that catches data-model changes and requires the user to supply an upgrader.
(This is part of our language workbench (ModelTalk) which treats many other aspects similarly.)

The upgraders are transformed by the DSL into schema-change and data-migration scripts.
For entities that come in millions data-migration is done online incrementally.  The persistency framework identifies old instances upon deserialization and passes them to a data-upgrader that returns new valid instance(s).

Lets move into an example that will illustrate the upgrade DSL.








Our Solution: Upgrade DSL

Service

• listPrice: double

Offer

• allowance: double
• message: string
• price: double
• validity: date

message = 6 hours of 
long distance calls for 
just $2

service

instance-of
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Lets look at a simple example.  The Offer class represents a promotional personalized offer…
The system decides on an individual price to offer to each subscriber based on the subscriber analytical profile.




Our Solution: Upgrade DSL
Model evolution – Adding numeric discount property

Service

• listPrice: double

Offer

• allowance: double
• message: string
• price: double
• validity: date
• discount: double

service Upgrade
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The first change is the discount property that explicitly defines that discount provided in this offer.

The upgrader (pseudo code) firstly defines the change so that the IDE will match it with the diff it found relative to the previous version model snapshot.  Then the upgrade script defines how to treat the change.  In this case we use an auto-upgrader that encapsulates all that is needed to do (e.g. adding column in the DB table) in all store technologies to which the Offer entity is mapped.

Lets look at the upgrade DSL itself.





Our Solution: Upgrade DSL
Upgrade Language Meta Model

ClassRenamed ClassMetadataChanged PropertyMetadataChangedPropertyAdded
• propertyType: Type
• defaultValue: string

PropertyTypeChanged
• propertyType: Type

Class Added Class Removed PropertyRemoved PropertyRenamedClassSuperChange
• newSuper: Class

ClassChange

• className: string
• superclass: Class

PropertyChange
• propertyName: string

UpgradeSpec

changeSpec
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The upgrade DSL allows developers to define upgraders.  Upgraders take care of model changes when installing a new SW version.  Upgraders have two parts.  The first part describes the change in the model.  This is used by the IDE (the upgrade plugin) to find the upgrader for each diff found between the model and the previous model snapshot.  The second part of the upgrader defines how to handle the change.  Auto-upgrader encapsulate default behavior for model changes such as adding columns/tables to a relational DB, copying field values between columns (when a property is renamed), etc.  

Online upgraders are used to convert instances on-the-fly.  This is needed to avoid long maintenance window (downtime) for entities that have many instances,  

The IDE verifies that all store types to which the entity is mapped are covered by upgraders.  E.g., when the user selected an auto-upgrader that doesn’t treat a certain store the entity is mapped to, the IDE alerts the developer.  The developer then adds an upgrader to handle this store type (e.g., an SQL-Upgrader with script written in raw SQL).




Our Solution: Upgrade DSL
Upgrade Language Meta Model

AutoUpgrader <<Tech>>Upgrader

• Script: string

UpgradeSpec Upgrader StoreType
upgrader

OnlineUpgrader
+ upgradeInstance(Map): Object

Provides default behavior for the 
upgrade (such as adding a column and 
populating it with the default value)

Allows for custom 
SQL/Hbase/etc., script when 
the auto-upgrader behavior is 
not sufficient.  

Translates an old instance to valid 
instance(s) in the new model.  This 
is done online during 
deserialization
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The upgrade DSL allows developers to define upgraders.  Upgraders take care of model changes when installing a new SW version.  Upgraders have two parts.  The first part describes the change in the model.  This is used by the IDE (the upgrade plugin) to find the upgrader for each diff found between the model and the previous model snapshot.  The second part of the upgrader defines how to handle the change.  Auto-upgrader encapsulate default behavior for model changes such as adding columns/tables to a relational DB, copying field values between columns (when a property is renamed), etc.  

Online upgraders are used to convert instances on-the-fly.  This is needed to avoid long maintenance window (downtime) for entities that have many instances,  

The IDE verifies that all store types to which the entity is mapped are covered by upgraders.  E.g., when the user selected an auto-upgrader that doesn’t treat a certain store the entity is mapped to, the IDE alerts the developer.  The developer then adds an upgrader to handle this store type (e.g., an SQL-Upgrader with script written in raw SQL).




Our Solution: Upgrade DSL
Upgrade Language Meta Model

ClassRenamed ClassMetadataChanged PropertyMetadataChangedPropertyAdded
• propertyType: Type
• defaultValue: string

PropertyTypeChanged
• propertyType: Type

Class Added Class Removed PropertyRemoved PropertyRenamedClassSuperChange
• newSuper: Class

ClassChange

• className: string
• superclass: Class

PropertyChange
• propertyName: string

AutoUpgrader <<Tech>>Upgrader

• Script: string

UpgradeSpec Upgrader StoreType
upgrader

OnlineUpgrader
+ upgradeInstance(Map): Object

changeSpec

*

*

*
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The upgrade DSL allows developers to define upgraders.  Upgraders take care of model changes when installing a new SW version.  Upgraders have two parts.  The first part describes the change in the model.  This is used by the IDE (the upgrade plugin) to find the upgrader for each diff found between the model and the previous model snapshot.  The second part of the upgrader defines how to handle the change.  Auto-upgrader encapsulate default behavior for model changes such as adding columns/tables to a relational DB, copying field values between columns (when a property is renamed), etc.  

Online upgraders are used to convert instances on-the-fly.  This is needed to avoid long maintenance window (downtime) for entities that have many instances,  

The IDE verifies that all store types to which the entity is mapped are covered by upgraders.  E.g., when the user selected an auto-upgrader that doesn’t treat a certain store the entity is mapped to, the IDE alerts the developer.  The developer then adds an upgrader to handle this store type (e.g., an SQL-Upgrader with script written in raw SQL).




Our Solution: Upgrade DSL
Model evolution – Custom upgrader for the discount property

Service

• listPrice: double

Offer

• allowance: double
• message: string
• price: double
• validity: date
• discount: double

service

Upgrade
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A better way to treat this change is to populate the new discount property with the actual discount value.  This is done with a custom online upgrader.

Note that the auto-upgrader is still in use (takes care for the schema upgrade, etc.,)




Our Solution: Upgrade DSL
Model Evolution – Discounters added to the model.  “discount” is 
changed to be of type Discount

Service

• listPrice: double

PercentageDiscount
• percent: double

Offer

• allowance: double
• message: string
• price: double
• validity: date
• discount: double

Discount

FixedAmountDiscount
• Amount: double

ConditionedDiscount

service

discount

discount

Condition

condition

Upgrade
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A “PropertyTypeChange” upgrader takes care to evolve the numeric discount property into the new application model.  The discount is converted into an instance of FixedAmountDiscount.




Related work
Database Continuous Integration
● [Sadalage 2007] Recipes for Continuous Database Integration

● [Fowler & Sadalage 2012] NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence

● [Humble, Farley] Continuous Delivery: Reliable Software Releases through Build, Test, and Deployment 

Automation

Evolution patterns
● Fowler, Martin; Sadalage, Pramod J. Evolutionary Database Design http://martinfowler.com/articles/evodb.html

● [Hen-tov, Lorenz, Nikolaev, Schachter, Wirfs-Brock, Yoder] Dynamic Model Evolution, In Proceedings of the 17th 

Conference on Pattern Languages of Programs. SPLASH/OOPSLA 2010.

● [Hen-tov, Nikolaev, Schachter, Wirfs-Brock, Yoder] Adaptive object-model evolution patterns, SugarLoafPLoP 2010

Domain Specific Language Workbench
● The Ink language workbench: https://code.google.com/a/eclipselabs.org/p/ink/

● [Hen-tov, Lorenz, Pinhasi,  Schachter] ModelTalk: When Everything Is a Domain-Specific Language. IEEE 

Software, vol. 26, no. 4, pp. 39-46, July/Aug. 2009, doi:10.1109/MS.2009.972009
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https://code.google.com/a/eclipselabs.org/p/ink/


Conclusion
• Problem

• No support for Data upgrade in development environment
• Current practices rely on developer awareness

• Solution – Technique for handling data upgrades using tool support and DSLs
• IDE alerts developers at design time on model changes
• Simplified handling of data upgrade with DSLs

Pontis has implemented the solution and gathered experience from hundreds of SW 
upgrades in numerous Telco production sites
• Our (subjective) assessment:

• Enhanced agility
• Less data upgrade issues leak to productions
• Developers are not avoiding refactor

22



Thank You!
Atzmon Hen-tov

Atzmon@ieee.org

mailto:Atzmon@ieee.org


How do we tackle both variability and agility
To address the variability challenges our development is based on:

Layered pipeline Executable Model AOM

ModelTalk: An interpretive domain specific language workbench

IDE: DSL and Java integrated 
development environment Runtime platform

Executable
DSL code

DSL 
Execution 

engine

Java
bytecode

Java 
Virtual 

Machine

DSL 
Sources

DSL 
processors

Java
Sources

Java 
processors

DSL: Domain-specific language
Feedback

Feedback

Constrains Conforms
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Our development environment is based on ModelTalk – an executable modeling framework.
ModelTalk provides developers with java-like experience:
DSLs are textual and are authored in the IDE (eclipse)
DSL processors (eclipse plugins) for incremental validation, auto-completion, navigation views, etc.
DSLs define the application model and the configuration fields for each application class.  The Java model must conform to the DSL.
ModelTalk runtime kernel interprets DSL sources on-the-fly and executes them





How do we tackle both variability and agility
To address the variability challenges our development is based on:

Layered pipeline Executable Model AOM

Modeltalk: An interpretive domain specific language workbench

25

Presenter
Presentation Notes
Here you can see the java-like DSL user experience.




How do we tackle both variability and agility
To address the variability challenges our development is based on:

Layered pipeline Executable Model AOM
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Our development pipeline comprises of 4 layers.
Core product
Domain layer – Instance for each domain (Telecommunication, Credit-Cards, etc.,)
Customer layer – Instance for each customer.  Customer team develops this layer.
Production layer – The system can be changed in production with AOM (next slide) by non developers.



How do we tackle both variability and agility
To address the variability challenges our development is based on:

Layered pipeline Executable Model AOM
A strong metadata layer empowering users to evolve the 

system (see more in http://adaptiveobjectmodel.com/)

Power User Business UserApplication Model
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AOM allows power users to extend the application model and define business-logic, all done in GUI screens without needing development skills.
AOM is a paradigm for developing dynamic systems with a pattern language that addresses different aspects of dynamic systems.
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High-Performance Dynamic Healthcare 
Analytics

Jordan Menzin
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Company

● Healthcare analytics company that provides insights into the value 
of medical technologies

● Small, cross-functional team



© 2015 Boston Health Economics, Inc. All rights reserved. 

Platform

● Analytics platform that allows analysts to complete projects 
90% faster than with traditional approaches

● Users can implement a broad spectrum of data analytics 
projects

● Currently supports 12 types of datasets



© 2015 Boston Health Economics, Inc. All rights reserved. 

Users

● Research analysts and managers

● Life Sciences
○ Pharma
○ Biotech
○ Medical devices

● Health Plans

● Medical Groups



© 2015 Boston Health Economics, Inc. All rights reserved. 

The Data

● Data classes are electronic health records, administrative claims, 
hospital billing/clinical data, survey data

● Within each class there are many different specific data sources 
provided by commercial companies or government agencies

● Relational schema or denormalized schema (sometimes mixtures 
of both with schema varying year-by-year)

● Datasets have lots of variation in terms of files (tables) 
provided/fields available



© 2015 Boston Health Economics, Inc. All rights reserved. 

The Data, cont’d.

● “Large” datasets
○ 150 million patients
○ 100 billion rows
○ 6TB

● Statistically De-Identified



© 2015 Boston Health Economics, Inc. All rights reserved. 

Data Model

● Demographics
● Enrollment
● Encounter
● Medication
● Diagnosis
● Procedure
● Lab
● Observation
● PhysicianNote



© 2015 Boston Health Economics, Inc. All rights reserved. 

Example Projects



© 2015 Boston Health Economics, Inc. All rights reserved. 

Example Projects, cont’d.
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Workflows
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Demo

● Presented live at SATURN 2015



© 2015 Boston Health Economics, Inc. All rights reserved. 

Data Model

● Adaptable Core

● Extensible

● Adapt or Extend?
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Specification Language

● Users need a way to specify types of analyses they want to 
perform

● Can be defined using the web interface

● Can be submitted programmatically through a REST API

● “Internal” DSL



© 2015 Boston Health Economics, Inc. All rights reserved. 

Code Generation

● Templates/Model Interpretation

● Complex, optimized code generated based on user specs



© 2015 Boston Health Economics, Inc. All rights reserved. 

Web App

● No coding for end user

● Common UI for many data sources

● Concepts from domain model apply fairly directly



© 2015 Boston Health Economics, Inc. All rights reserved. 

Key Flex Points

● Supporting Additional Data Classes

● Adding Patient Population Filters (Engineering)

● Adding Measures (Engineering)

● Inline Custom Measures (User/Engineering)

● Integration with R, SAS, other tools (User)



© 2015 Boston Health Economics, Inc. All rights reserved. 

Lessons from Building Domain-Specific 
Analytics Platform

● Execution and programming time savings

● Higher quality

● Difficult to create appropriate abstractions to support variability

● Flexibility versus ease of use



© 2015 Boston Health Economics, Inc. All rights reserved. 

Lessons, cont’d.

● 80/20 Rule

● Flex points

● Core Model
○ Adaptable
○ Extensible



Sustainable Architecture
“Supporting Data Variability”

Copyright 2014 Joseph W. Yoder & The Refactory, Inc.

SATURN – April 28th, 2015
Joseph W. Yoder -- www.refactory.com 



Sustaining Your Architecture

Sustaining 
Architecture

When dealing with data variability…
“What can be done to help sustain 

our architecture in the long run?”

Presenter
Presentation Notes
Rebecca



Sustaining Your Architecture

Motivation:
Need to Quickly 
Adapt to Change

 Business Rules and Domain Elements 
are changing quickly:
 New calculations for insurance policies 

and new types of policies offered
 Online store catalog with new products 

and services and rules applying to them
 New cell phone product and services…

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



Sustaining Your Architecture

Core Ideas
Separate what changes 

from what doesn’t change
Protect core components
Find the variability points and provide 

ways to support this variability in data
 Description of changes (metadata)
 Hook Points for variability
 Dynamic Process Rules with Data
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Sustaining Your Architecture

Stuart Brand’s 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).

—Stuart Brand, How Buildings Learn

Presenter
Presentation Notes
In BBoM Shearing Layers is our first pattern towards cleaning things up.�Layering can be a good thing…it was our first pattern towards discussing cleaning up the Muck.
It was motivated by Brand in How Buildings Learn



http://www.laputan.org/images/figures/shearing-layers.gif
http://www.laputan.org/images/figures/shearing-layers.gif


Sustaining Your Architecture

Yoder and Foote s
Software Shearing 

Layers“Factor your system so that artifacts that change at 
similar rates are together.”—Foote & Yoder, Ball of 
Mud, PLoPD4.

• The platform
• Infrastructure
• Data schema
• Standard frameworks, components, services
• Abstract classes and interfaces
• Classes
• Code
• Data 

LayersSlower

Faster

Presenter
Presentation Notes
Coupling Argument…maybe have Domain Specific Frameworks. 
Applications will have layers too…�
Separate what changes from what doesn’t�Put things that change together and at the same rates in a layer together




Sustaining Your Architecture

Sweep It Under the Rug

Cover it up to keep other areas clean
(Façade and other Wrapper Patterns)

Presenter
Presentation Notes
Decorator, Adaptor, Façade, Hide the mud!
First Cordon it off, then you have a chance to start cleaning it up.




Sustaining Your Architecture

Put a rug at the Front Door
Protect Important Components!
Keep other parts of the system clean.
Sometimes Glue code (Mediators) helps

keep others parts of the system cleaner. 
(Anti-Corruption Layer -- Eric Evans)

Presenter
Presentation Notes
Decorate or Adapt rather than changing core components can be good!
Domain Driven Design Book by Eric Evans!!!



Sustaining Your Architecture

Wipe your Feet 
at the Front Door

ALIAS: ENCAPSULATE AND IGNORE
KEEPING THE INTERNALS CLEAN

Patterns for
Sustaining Architecture

PLoP 2012 Paper

Presenter
Presentation Notes
Decorate or Adapt rather than changing core components can be good!



Sustaining Your Architecture

Wipe your Feet 
at the Front Door

Filtering and Cleansing Sequence to keep 
Place Order Interface Clean

Protected 
Components

S1

S2

S3

Sn

Adapter/
Proxy/
Façade

Frontdoor
Wrapper

Filtering,
Cleansing,
Security 
Checks

...

Presenter
Presentation Notes
Decorate or Adapt rather than changing core components can be good!



Sustaining Your Architecture

In my youth…two bad words
M and R words

Metadata and Reflection

Presenter
Presentation Notes
And I don’t mean relationship and marriage. Anytime you are dealing with data variability metadata is core



Sustaining Your Architecture

Metadata



Sustaining Your Architecture

The Power of Metadata
Code is data, data is code. Everything 

is data. And data can drive behavior 

Meta data simply describes other data.
“If something is going to vary in a 

predictable way, store the description 
of the variation in a database so that it 
is easy to change”—Ralph Johnson

"Anything you can do, I can do Meta"

”Meta is Beta"



Sustaining Your Architecture

Dynamic Hook Points
Eli Acherkan, Atzmon Hen-Tov, David H. Lorenz, 
Lior Schachter, Rebecca Wirfs-Brock, Joseph W. Yoder

Asian PLoP 2012

When building dynamic systems, it is often the case 
that new behavior is needed which is not supported 
by the core architecture. One way to vary the behavior 
quickly is to provide well-defined variation points, 
called hook-points, in predefined places in the 
systems where new behavior can be dynamically 
looked up and invoke at runtime when desired.

Presenter
Presentation Notes
Decorate or Adapt rather than changing core components can be good!



Sustaining Your Architecture

Dynamic Hook Points
Eli Acherkan, Atzmon Hen-Tov, David H. Lorenz, 
Lior Schachter, Rebecca Wirfs-Brock, Joseph W. Yoder

Asian PLoP 2012
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Decorate or Adapt rather than changing core components can be good!



Sustaining Your Architecture

Paving over the
Wagon Trail

ALIAS: MAKE REPETITIVE TASKS EASIER
STREAMLINING REPETITIVE CODE TASKS

Create simple examples, templates, & scripts
Develop a tool that generates code 
Identify and use existing tools or frameworks 
Develop a framework &/or runtime environment 
Develop a domain-specific language 

Patterns for Sustaining Architecture
PLoP 2012 Paper

Presenter
Presentation Notes
Decorate or Adapt rather than changing core components can be good!



Sustaining Your Architecture

Paving over the
Wagon Trail

Patterns for Sustaining Architecture
PLoP 2012 Paper

Presenter
Presentation Notes
Decorate or Adapt rather than changing core components can be good!



Sustaining Your Architecture

IMPORT EXAMPLE:

HOW TO DEAL WITH 
CLIENT VARIABILITY?



Sustaining Your Architecture

Import Orders

 Provided a standard
format for imports

 Lots of duplication
 If Clients needed to 

vary from that format,
we had to write or update a complete, 
self-contained custom import program 

 Imports that need special processing, or 
had client specific rules, required to write 
a complete, self-contained import program



Sustaining Your Architecture

Motivation:
Need to Quickly 
Adapt to Change

 Business Rules or Domain Elements 
are changing quickly:
 New calculations for insurance policies 

and new types of policies offered
 Online store catalog with new products 

and services and rules applying to them
 New cell phone product and services…

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



Sustaining Your Architecture

Import Validation

[ValidationRule(“Joes Validation Rule")]

public class JoesValidationRule : ValidationRule {

public JoesValidationRule () : base() { }

public override void Validate(ImportContext context)

…}

Validate

Process
Core Rules

Load and Process 
Cleint Specific Rules

• Dynamic
Hook Point



Sustaining Your Architecture

Architectural Practice:
Support Data Variability

 Separate what 
changes from stable 
part of system and 
provide support for 
adaptability/flexibility

 Integrate new 
learning into 
your architecture
 Refactoring
 Redesign
 Rework
 Code clean up



Sustaining Your Architecture

Sustaining an 
Architecture

 Minimize architectural 
debt: Support the ability 
to change/adapt what 
needs to change

 Make what is too 
difficult, time consuming, 
or tedious easier

 Decide at the most 
responsible moment, 
not the last possible 
moment

 Learn and evolve

Keep the system “livable” for its users and developers



Sustaining Your Architecture

Don’t Pave the
Cow Path

DON’T AUTOMATE JUST BECAUSE YOU CAN

BE CAREFUL HOW FAR YOU GO!!!
ONLY ADD WHAT VARIABILITY YOU NEED WHEN

YOU NEED IT AT THE MOST RESPONSIBLE TIME

Patterns for Sustaining Architecture
PLoP 2012 Paper

Presenter
Presentation Notes
Decorate or Adapt rather than changing core components can be good! ADD SLIDES ABOUT 



Sustaining Your Architecture

Don’t Pave the
Cow Path

Patterns for Sustaining Architecture
PLoP 2012 Paper

Presenter
Presentation Notes
The Tools and fancy guis are not the silver bullet



Sustaining Your Architecture

Design Values
Supporting Variability

Respect your system’s shearing layers
 Understand the rates of what changes

Determine & support who should be able 
to make changes, when, and at what cost

Make what is too difficult, time 
consuming, or tedious easier
 Create tools, leverage design 

patterns, use data to drive behavior…

Don’t overdesign!!! (Only design 
what you need when you need it)

Presenter
Presentation Notes
Most Responsible moment. Understand the core of the domain and support flexibility where needed Core to how you process the data as well.
Coupling of data variability with the behavior related to that data.



Sustaining Your Architecture

Resources
 Adaptive Object Models

 www.adaptiveobjectmodel.com
 www.metaplop.org
 Contact us for training or onsite consulting

 Agile Software
 Agile Alliance: www.agilealliance.org
 The Agile Manifesto
 12 Principles of Agile Development

Refactoring www.refactory.com

http://www.adaptiveobjectmodel.com/
http://www.metaplop.org/
http://www.agilealliance.org
http://www.refactory.com/


Thanks!!!

joe@refactory.com
Twitter: @metayoda

Presenter
Presentation Notes
Where did all the time go?
Questions if Time!!!
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