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Context

ÅIndustry: Electronics Design Automation ($4B):

ïDesign Tools for Semi-Conductor Design($250B)

ïIndustry Norms:  complexity, release management, M&A

ÅGroup:  Hardware Virtual Modeling

ïFeatures: Run-time Performance, Infrastructure for  Virtual 

Experiments (Modeling, Testing, Coverage, Project Management)

ïFour Sites, 250 developers, most advanced degrees, 3 recent mergers







Compelling Reasons for Change

ÅAcquisitions and Growth Impact

ÅGlobally-distributed software development teams

ÅExpanded Product Line with new capability

ÅIntroduction of newly-supported platforms

ÅNot organized for growth:

ïInternally ïproduct focused versus infrastructure focused

ïExternally ïnew verification languages, OS changes



Environment: Technical Computing

ÅRun-Time Performance

ÅCustomer Responsiveness

ÅInnovation

ÅMultiple Platforms/Release Cycles

ÅLimited Skilled Developers
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SW Development Heartbeat

ÅCore SW Development:

ï Build-Link-Validate Cycle

ï Scaled for developers across geographies

ï Scaled for multiple steams

ÅAccelerating Time-to-market or Increasing Quality involves fundamental restructure 

of this core process across the enterprise.

ÅMeasure with metrics 
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Enterprise-Wide Process Metrics
Optimizing All Aspects of Productivity

Å Productivity: 

ï time to first test

ï incremental time to create new tests

ï coverage/day

ï gates/functions verified/engr mm

ï time to derivative environments

Å Predictability: 

ï total coverage

ï coverage convergence rate

ï bug convergence rate

ï project resource & convergence stats
Å to plan next project better

Å Quality: 

ï # respins 

ï # functional bugs ID'd in post silicon

ï # field recalls

ï breakout of hardware vs. software bugs 

Å Human Resource Utilization: 

ï% reuse of verification plans

ï% reuse of verifôn environments

ï% reuse of verification components

Å Compute Resource Utilization: 

ï% of sims running 24x7 

ï cycles used for last 10% coverage

Å Best Practices Deployment:

ïAutomation deployment level
Å block, chip, system, project levels

ïVerification maturity scale

Å Directed testing

Å Automated testing

Å Coverage driven

Å Scalable coverage driven

ïReuse



Observations

ÅIssues:

ïRelease  Planning Ad-hoc 

ï Test infrastructure large, complex, and difficult to handle with IT 

environment (ex: performance)

ï Coordination between sites very difficult

ï Release management error-prone and high stress

ï PV, CM, and PM  not  tier-one career paths

ÅSolutions: No commercial solutions available



Project Launch

ÅOrganizational Decisions:

ï Integration of  PV, CM, and PM  under GM  (not popular)

ï Develop a separately resourced project for infrastructure 

ÅProject Launch:

ï Pull two key architect level individuals for this work (very unpopular)

ïResource appropriately to do the job (capital, services)émany skeptics in 

finance organization

ï Explicitly manage the process of change
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Environment Maturity Model
ÅMotivation (the why) drives 

downward from the upper 

layers to trigger change

ÅImplementation and  process 

schema (the how) provide the 

foundation for the model
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Foundations
Å Central storage structure

Å Common language (Perl)

Å Core modules

ïCommand-line processing

ïMessaging and logging

ïCommon parsing framework

ïSite customization

ïObject Data Definitions

ïPlatform classification



Infrastructure and Policies
Å Infrastructure

ïFault-tolerant central storage

ïRobust local network

ïControlled image configurations

ïDedicated servers

ïMonitoring & Management

Å Policies

ïManaged growth

ïDefined API for tools

ïResource management



Configuration Management
Å Tools

ïClearCase

ïMultiSite

Å Resources

ïCentral VOB/View servers

ïCentral registry and licensing servers

Å Methodology

ïBranching and Merging

ïTrigger conventions



Project/Variant
Å Context for developer activity

ïPolicy-based control

ïStandard build/install

Å Managed data

ïDependency kits

ïUser environment

ïBuild components

ïProject policy

ïConfiguration Management

ïTesting environments



Server Farm
Å Foundation

ïHardware

ïTools

ïDRM (eg LSF)

Å Services

ïMeeting the user need

Å Bridging the gap

ïManagement services

ïBuildJob

ïTestJob

ïAutoControl sequencing



KitExchange
Å Inter-project collaboration

ïSoftware integration

ïDistributed build support

ïDevelopment merge support

Å Managed Data

ïKitExchange meta-data

ïContent depots

Å Flexible Architecture

ïCommunication plugins

ïFall-back data sources



Development Processes
Å Coordination

ïMerge schedules

ïExternal dependency validation 

Å Quality

ïPerpetual release readiness

Å Release Engineering

ïDecision criteria

ïUnified Release

Å Applied Governance

ïControl and measurement

ïPolicies to address internal and external 

compliance

ïDrive consistency and best practices

ïBenefits-driven model



Business Processes
Å Early Adopter engagements

Å Requirements gathering

Å Product release model

Å Solutions integration



Results after 6 years

Å 6.6 million avg daily tests [10.2 million 

peak]

Å 349 projects

Å 7 sites [plus other satellite locations]

Å 270 R&D/PV engineers

Å 7 release streams [current and future]

Å 2187 cpu [1041 hosts] server farm

Á 200,000 avgdaily tests 

Á Unknown # of projects

Á 1  site

Á 80 R&D/PV engineers

Á 3 release streams

Á ? cpu[? hosts] server farm

Before After

Scaling capability while growing customer satisfaction !



And Less Chaosé




