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A Web Application



A Web Application

70k lines of 
JavaScript code 
downloaded to 

the client.

2855 Functions

~ 1 MB code

Talks to >14 
backend services
(traffic, images,

search, directions, 
ŀŘǎΣ Χύ
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Web App Challenges

ÅCode complexity: more client-side code
ïEx. Maps.live.com: 1MB of code, 70k LoC
ï.ǳƎǎΣ ǊŀŎŜ ŎƻƴŘƛǘƛƻƴǎΣ ƳŜƳƻǊȅ ƭŜŀƪǎΣ Χ

ÅNon-standard execution environments
ïMany APIs differ across browsers
ïPerfof simple ops vary 10x-100x across impl.

ÅThird-party dependencies(e.g., mash-ups)

Missing:Visibility into behavior on clients
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AjaxScopeApproach

Goal: Detailed visibility into app behavior in the client

Approach: On-the-fly rewriting to add instrumentation

Key Enabler:Instant re-deployabilityof web apps



ÅPerformance Optimization
Å Performance profiling
Å {ǘǊƛƴƎ ƻǇǘƛƳƛȊŀǘƛƻƴΤ ŎŀŎƘŜ ǇƭŀŎŜƳŜƴǘΤ Χ
Å Code splitting and joining

ÅDebugging
Å Report function arguments, app state, errors 
Å Memory leak checking
Å Statistical debugging

ÅTest
ÅCode coverage
ÅA/B tests

ÅOperations
ÅMeasure RPCnetwork latencies

ÅUser interaction feedback
ÅWhat features are being used / discovered?

Monitoring Goals



Approach: JavaScript Rewriting

ÅSimple but powerful monitoring

ïInspect application state

ïObserve control flow

ïLimited only by JS sandbox

ÅEasy deployability

ïNo changes required to original web app

ïNo changes to client-side browsers



Example: Record Function Args

function foo ( a,b ) {

// do something

}

function foo ( a,b ) {

sendLog (ñvalue of a=ñ+a);

sendLog (ñvalue of b=ñ+b);

// do something

}

1. Search JavaScript AST for function definitions

2. For each function definition, add a statement to 
report every argument.

sendLog() queues up messages for bulk reporting to AjaxScope



Deploying AjaxScopeΧ


