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Are fatal errors uncommon?

Telemetry  ==>  Informed Decisions  



But, telemetry can go wrong
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Personal Info Trade Secrets



How to study type errors without
revealing any code?



File "main.ml", line 292, characters 53-70:

292 |     textarea [ id "notescontrol"; name "notes"] [txt "%s" c.notes];

292 |                                                  ^^^^^^^^^^^^^^^^  

Error: This variant expression is expected to have type

         ('a, unit, string, node) format4

        There is no constructor :: within type format6
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2.4 million developers  [Dec'23]

gradual types
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--!strict

local x = { p = 5, q = nil }

if condition then x.q = 7 end

local y = x.q + x.p

local z = x.r

strict

Type Mismatch

Unknown Property



nocheck syntax errors

nonstrict high-confidence errors

strict full type analysis
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Usage-Data Telemetry
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Telemetry Design

Id Time

Client-side timestamp



Telemetry Design

Id Time Mode

Current type mode

NC NS S



Telemetry Design

Id Time Mode Reason

Keystroke or module switch
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Telemetry Design

Id Time Mode Reason Sizes

Global Counts Edit Range Counts



Edit Range =
  [min line, max line]

Coarse approximation
Not shared!
Filters overlapping errors





3  months of data

+1.5  million records

+340  thousand sessions
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1. Adoption

by Record by Session

90% nocheck

0.18% of sessions use +1 modes
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2. Errors

Code Too Complex Unification Too Complex Normalization Too Complex

26 total, only in 3 sessions



2. Errors

nonstrict

UnknownSymbol 62.13%

SyntaxError 15.42%

UnknownProperty 8.28%

UnknownRequire 3.13%

...

CannotInferBinaryOperation 0.02%

OnlyTablesCanHaveMethods 0.01%

DuplicateTypeDefinition <0.01%

TypesAreUnrelated <0.01%

strict

UnknownSymbol 23.97%

TypeMismatch 20.46%

UnknownProperty 18.88%

SyntaxError 9.31%

...

ModuleHasCyclicDependency 0.09%

CannotExtendTable 0.09%

OccursCheckFailed 0.09%

TypesAreUnrelated 0.09%
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2. Errors

Optional Value Access Cannot Infer Binary Operation

More in paper:



2. Errors + Repairs
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3. Types vs. Background Errors

16% of strict records
  increase overall type errors
  but not background errors

Strict is too picky about data assets



Data Model
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Make types the default!

Strict needs work
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Lite telemetry ==> useful analyses

Much more to explore!
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Data + Analysis Scripts

Statistical models of programmers?



The End



Id Time Mode Reason Sizes

Global Counts Edit Range Counts

Background Errors Type Errors



Threats




