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function solve (coefs) { 
  const delta = coefs.b * coefs.b - 4 * coefs.a * coefs.c; 
  if (delta < 0) 
    return []; 
  if (delta === 0) 
    return [(-coefs.b) / (2 * coefs.a)]; 
  return [ 
    (-coefs.b - Math.sqrt(delta)) / (2 * coefs.a), 
    (-coefs.b + Math.sqrt(delta)) / (2 * coefs.a) 
  ]; 
} 

const sols = solve({a:1, b:6, c:9}); 
if (sols.length === 0) 
  console.log("No Solution"); 
else if (sols.length === 1) 
  console.log("Sol = " + sols[0]); 
else 
  console.log("Sol1 = "+sols[0]+", Sol2 = "+sols[1]);

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19

Program Comprehension (1)

Sol = -3
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Instrumentation Platform

pointcut 
["invoke"]

advice 
global.META = {}; 
META.invoke = (obj, key, vals, ser) { 
  console.log("invoke "+key+" @"+ser); 
  return Reflect.apply(obj[key], obj, vals); 
};

target 
console.log("Hello!");

weave eval

target* 
META.invoke(console, "log", ["Hello!"], 1);

output 
invoke log @1 
Hello!

Application Code (Base) Analysis Code (Meta) Generated Code
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function solve (coefs) { 
  const delta = coefs.b * coefs.b - 4 * coefs.a * coefs.c; 
  if (delta < 0) 
    return []; 
  if (delta === 0) 
    return [(-coefs.b) / (2 * coefs.a)]; 
  return [ 
    (-coefs.b - Math.sqrt(delta)) / (2 * coefs.a), 
    (-coefs.b + Math.sqrt(delta)) / (2 * coefs.a) 
  ]; 
} 

const sols = solve({a:1, b:6, c:9}); 
if (sols.length === 0) 
  console.log("No Solution"); 
else if (sols.length === 1) 
  console.log("Sol = " + sols[0]); 
else 
  console.log("Sol1 = "+sols[0]+", Sol2 = "+sols[1]);
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Simple Tracing

             solve(#object) @13:13 
36         = 6 * 6          @2:16 
4          = 4 * 1          @2:36 
36         = 4 * 9          @2:36 
0          = 36 - 36        @2:16 
false      = 0 < 0          @3:6 
true       = 0 === 0        @5:6 
-6         = -6             @6:13 
2          = 2 * 1          @6:26 
-3         = -6 / 2         @6:12 
#array     = solve(#object) @13:13 
false      = 1 === 0        @14:4 
true       = 1 === 1        @16:9 
"Sol = -3" = "Sol = " + -3  @17:14

https://tinyurl.com/y7k3dbfu

https://tinyurl.com/y7k3dbfu
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Data-Flow Analysis
function solve (coefs) { 
  const delta = coefs.b * coefs.b - 4 * coefs.a * coefs.c; 
  if (delta < 0) 
    return []; 
  if (delta === 0) 
    return [(-coefs.b) / (2 * coefs.a)]; 
  return [ 
    (-coefs.b - Math.sqrt(delta)) / (2 * coefs.a), 
    (-coefs.b + Math.sqrt(delta)) / (2 * coefs.a) 
  ]; 
} 

const sols = solve({a:1, b:6, c:9}); 
if (sols.length === 0) 
  console.log("No Solution"); 
else if (sols.length === 1) 
  console.log("Sol = " + sols[0]); 
else 
  console.log("Sol1 = "+sols[0]+", Sol2 = "+sols[1]);
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#41 = primitive(1)          @/target/delta.js:13 
#43 = primitive(6)          @/target/delta.js:13 
#68 = unary("-", #43)       @/target/delta.js:6  // -6 
#69 = primitive(2)          @/target/delta.js:6 
#71 = binary("*", #69, #41) @/target/delta.js:6  // 2 
#72 = binary("/", #68, #71) @/target/delta.js:6  // -3 
#86 = primitive("Sol = ")   @/target/delta.js:17 
#88 = binary("+", #86, #72) @/target/delta.js:17 // "Sol = -3"

https://tinyurl.com/ybajrp34

https://tinyurl.com/ybajrp34
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• Pretty mature 
• 3+ years old 
• 300+ commits 
• 20,000+ downloads 

• Supports ES5 completely and most of ES2017 
• Track primitive values across the object graph 
• Supports server-side and client-side JavaScript

 6

Platform for 
Single-Process JavaScript

https://github.com/lachrist/otiluke

https://github.com/lachrist/aran

https://github.com/lachrist/linvail

https://github.com/lachrist/otiluke
https://github.com/lachrist/aran
https://github.com/lachrist/linvail
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Program Comprehension (2)
function solve (coefs) { 
  const delta = coefs.b * coefs.b - 4 * coefs.a * coefs.c; 
  if (delta < 0) 
    return []; 
  if (delta === 0) 
    return [(-coefs.b) / (2 * coefs.a)]; 
  return [ 
    (-coefs.b - Math.sqrt(delta)) / (2 * coefs.a), 
    (-coefs.b + Math.sqrt(delta)) / (2 * coefs.a) 
  ]; 
} 
process.on("message", (message) => { 
  process.send(JSON.stringify(solve(JSON.parse(message)))); 
});
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process.on("message", (message) => { 
  const sols = JSON.parse(message); 
  if (sols.length === 0) 
    console.log("No Solution..."); 
  else if (sols.length === 1) 
    console.log("Sol = "+sols[0]); 
  else 
    console.log("Sol1 = "+sols[0]+", Sol2 = "+sols[1]); 
}); 
process.send(JSON.stringify({a:1, b:6, c:9}));

server.js

client.js
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Independent Per-Process Analyses

pointcutB adviceB

targetA weave evaltargetA*

meta communicationbase communication

pointcutA adviceA

targetB weave evaltargetB*

Application Code (Base) Analysis Code (Meta) Generated Code
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pointcut

targets weave evaltargetA*

remote advice

local advice

orchestrate

eval

targetB*

local advice

Orchestrated Cross-Process Analysis

targetA
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Distributed 
Data-Flow 
Analysis

function solve (coefs) { 
  const delta = coefs.b * coefs.b - 4 * coefs.a * coefs.c; 
  if (delta < 0) 
    return []; 
  if (delta === 0) 
    return [(-coefs.b) / (2 * coefs.a)]; 
  return [ 
    (-coefs.b - Math.sqrt(delta)) / (2 * coefs.a), 
    (-coefs.b + Math.sqrt(delta)) / (2 * coefs.a) 
  ]; 
} 
process.on("message", (message) => { 
  process.send(JSON.stringify(solve(JSON.parse(message)))); 
});
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process.on("message", (message) => { 
  const sols = JSON.parse(message); 
  if (sols.length === 0) 
    console.log("No Solution..."); 
  else if (sols.length === 1) 
    console.log("Sol = "+sols[0]); 
  else 
    console.log("Sol1 = "+sols[0]+", Sol2 = "+sols[1]); 
}); 
process.send(JSON.stringify({a:1, b:6, c:9}));

server.js

client.js

#97  = primitive(1)            @/target/delta/client.js:10 
#99  = primitive(6)            @/target/delta/client.js:10 
#152 = unary("-", #99)         @/target/delta/server.js:6 // -6 
#153 = primitive(2)            @/target/delta/server.js:6 
#155 = binary("*", #153, #97)  @/target/delta/server.js:6 // 2 
#156 = binary("/", #152, #155) @/target/delta/server.js:6 // -3 
#191 = primitive("Sol = ")     @/target/delta/client.js:6 
#193 = binary("+", #191, #156) @/target/delta/client.js:6 // "Sol = -3"

https://tinyurl.com/yc4f47l4

https://tinyurl.com/yc4f47l4
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Platform for 
Multi-Process JavaScript

• Prototype stage 
• Deploy single-process analyses in a multi-process context for free 
• Capable of tracing values across process: 

• WebSocket communication between NodeJS and Browsers 
• HTML request/response between NodeJS and Browsers 
• IPC Channels between NodeJS processes 
• Message passing between WebWorkers

 https://github.com/lachrist/drizzt

https://github.com/lachrist/otiluke
https://github.com/lachrist/drizzt
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What can my platform 
mean for your company?


