
15/01/2019 Part III. The Runtime System / Real World OCaml

https://v1.realworldocaml.org/v1/en/html/pt03.html 1/2

Table of Contents

Prologue
I. Language Concepts
II. Tools and Techniques
III. The Runtime System

19. Foreign Function Interface
20. Memory Representation of
Values
21. Understanding the Garbage
Collector
22. The Compiler Frontend:
Parsing and Type Checking
23. The Compiler Backend:
Bytecode and Native code

Index

Login with GitHub to viewLogin with GitHub to viewLogin with GitHub to view
and add commentsand add commentsand add comments

Buy in print and eBook.

Part III. The Runtime SystemPart III. The Runtime System
19. Foreign Function Interface

Example: A Terminal Interface

Basic Scalar C Types

Pointers and Arrays

Allocating Typed Memory for Pointers

Using Views to Map Complex Values

Structs and Unions

De�ning a Structure

Adding Fields to Structures

Incomplete Structure De�nitions

Recap: A time-printing command

De�ning Arrays

Passing Functions to C

Example: A Command-Line Quicksort

Learning More About C Bindings

Struct Memory Layout

20. Memory Representation of Values
OCaml Blocks and Values

Distinguishing Integers and Pointers at Runtime

Blocks and Values

Integers, Characters, and Other Basic Types

Tuples, Records, and Arrays

Floating-Point Numbers and Arrays

Variants and Lists

Polymorphic Variants

String Values

Custom Heap Blocks

Managing External Memory with Bigarray

21. Understanding the Garbage Collector
Mark and Sweep Garbage Collection

Generational Garbage Collection

The Fast Minor Heap

Allocating on the Minor Heap

The Long-Lived Major Heap

Allocating on the Major Heap

Memory Allocation Strategies

Next-�t allocation

First-�t allocation

Marking and Scanning the Heap

Heap Compaction

Intergenerational Pointers

The mutable write barrier

Attaching Finalizer Functions to Values

22. The Compiler Frontend: Parsing and Type Checking
An Overview of the Toolchain

Parsing Source Code

Syntax Errors

Automatically Indenting Source Code

https://v1.realworldocaml.org/v1/en/html/prologue.html
https://v1.realworldocaml.org/v1/en/html/pt01.html
https://v1.realworldocaml.org/v1/en/html/pt02.html
https://v1.realworldocaml.org/v1/en/html/pt03.html
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html
https://v1.realworldocaml.org/v1/en/html/ix01.html
https://github.com/login/oauth/authorize?scope=public_repo&client_id=a4258e1e0c14531eb4e5&redirect_uri=https%3A%2F%2Fv1.realworldocaml.org%2Fv1%2Fen%2Fhtml%2Fpt03.html
http://oreil.ly/realworldOCaml
http://www.amazon.com/Real-World-OCaml-Functional-programming/dp/144932391X/
http://oreil.ly/realworldOCaml
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#example-a-terminal-interface
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#basic-scalar-c-types
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#pointers-and-arrays
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#allocating-typed-memory-for-pointers
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#using-views-to-map-complex-values
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#structs-and-unions
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#defining-a-structure
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#adding-fields-to-structures
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#incomplete-structure-definitions
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#recap-a-time-printing-command
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#defining-arrays
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#passing-functions-to-c
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#example-a-command-line-quicksort
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#learning-more-about-c-bindings
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html#struct-memory-layout
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#ocaml-blocks-and-values
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#distinguishing-integer-and-pointers-at-runtime
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#blocks-and-values
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#integers-characters-and-other-basic-types
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#tuples-records-and-arrays
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#floating-point-numbers-and-arrays
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#variants-and-lists
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#polymorphic-variants-1
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#string-values
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#custom-heap-blocks
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html#managing-external-memory-with-bigarray
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#mark-and-sweep-garbage-collection
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#generational-garbage-collection
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#the-fast-minor-heap
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#allocating-on-the-minor-heap
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#the-long-lived-major-heap
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#allocating-on-the-major-heap
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#memory-allocation-strategies
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#next-fit-allocation
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#first-fit-allocation
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#marking-and-scanning-the-heap
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#heap-compaction
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#inter-generational-pointers
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#the-mutable-write-barrier
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html#attaching-finalizer-functions-to-values
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#an-overview-of-the-toolchain
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#parsing-source-code
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#syntax-errors
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#automatically-indenting-source-code


15/01/2019 Part III. The Runtime System / Real World OCaml

https://v1.realworldocaml.org/v1/en/html/pt03.html 2/2

Copyright 2012-2013, Jason Hickey, Anil Madhavapeddy and Yaron Minsky. Licensed under CC BY-NC-ND 3.0 US.

Table of Contents

Prologue
I. Language Concepts
II. Tools and Techniques
III. The Runtime System

19. Foreign Function Interface
20. Memory Representation of
Values
21. Understanding the Garbage
Collector
22. The Compiler Frontend:
Parsing and Type Checking
23. The Compiler Backend:
Bytecode and Native code

Index

Login with GitHub to viewLogin with GitHub to viewLogin with GitHub to view
and add commentsand add commentsand add comments

Buy in print and eBook.

Generating Documentation from Interfaces

Preprocessing Source Code

Using Camlp4 Interactively

Running Camlp4 from the Command Line

Preprocessing Module Signatures

Further Reading on Camlp4

Static Type Checking

Displaying Inferred Types from the Compiler

Type Inference

Adding type annotations to �nd errors

Enforcing principal typing

Modules and Separate Compilation

The mapping between �les and modules

De�ning a module search path

Packing Modules Together

Shorter Module Paths in Type Errors

The Typed Syntax Tree

Using ocp-index for Autocompletion

Examining the Typed Syntax Tree Directly

23. The Compiler Backend: Bytecode and Native code
The Untyped Lambda Form

Pattern Matching Optimization

Benchmarking Pattern Matching

Generating Portable Bytecode

Compiling and Linking Bytecode

Executing Bytecode

Embedding OCaml Bytecode in C

Compiling Fast Native Code

Inspecting Assembly Output

The impact of polymorphic comparison

Benchmarking polymorphic comparison

Debugging Native Code Binaries

Understanding name mangling

Interactive breakpoints with the GNU debugger

Pro�ling Native Code

Gprof

Perf

Embedding Native Code in C

Summarizing the File Extensions

< Previous< Previous Next >Next >

http://creativecommons.org/licenses/by-nc-nd/3.0/us/
https://v1.realworldocaml.org/v1/en/html/prologue.html
https://v1.realworldocaml.org/v1/en/html/pt01.html
https://v1.realworldocaml.org/v1/en/html/pt02.html
https://v1.realworldocaml.org/v1/en/html/pt03.html
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html
https://v1.realworldocaml.org/v1/en/html/memory-representation-of-values.html
https://v1.realworldocaml.org/v1/en/html/understanding-the-garbage-collector.html
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html
https://v1.realworldocaml.org/v1/en/html/ix01.html
https://github.com/login/oauth/authorize?scope=public_repo&client_id=a4258e1e0c14531eb4e5&redirect_uri=https%3A%2F%2Fv1.realworldocaml.org%2Fv1%2Fen%2Fhtml%2Fpt03.html
http://oreil.ly/realworldOCaml
http://www.amazon.com/Real-World-OCaml-Functional-programming/dp/144932391X/
http://oreil.ly/realworldOCaml
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#generating-documentation-from-interfaces
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#preprocessing-source-code
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#using-camlp4-interactively
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#running-camlp4-from-the-command-line
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#preprocessing-module-signatures
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#further-reading-on-camlp4
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#static-type-checking
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#displaying-inferred-types-from-the-compiler
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#type-inference-1
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#adding-type-annotations-to-find-errors
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#enforcing-principal-typing
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#modules-and-separate-compilation
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#the-mapping-between-files-and-modules
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#defining-a-module-search-path
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#packing-modules-together
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#shorter-module-paths-in-type-errors
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#the-typed-syntax-tree
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#using-ocp-index-for-auto-completion
https://v1.realworldocaml.org/v1/en/html/the-compiler-frontend-parsing-and-type-checking.html#examining-the-typed-syntax-tree-directly
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#the-untyped-lambda-form
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#pattern-matching-optimization
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#benchmarking-pattern-matching
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#generating-portable-bytecode
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#compiling-and-linking-bytecode
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#executing-bytecode
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#embedding-ocaml-bytecode-in-c
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#compiling-fast-native-code
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#inspecting-assembly-output
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#the-impact-of-polymorphic-comparison
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#benchmarking-polymorphic-comparison
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#debugging-native-code-binaries
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#understanding-name-mangling
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#interactive-breakpoints-with-the-gnu-debugger
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#profiling-native-code
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#gprof
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#perf
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#embedding-native-code-in-c
https://v1.realworldocaml.org/v1/en/html/the-compiler-backend-byte-code-and-native-code.html#summarizing-the-file-extensions
https://v1.realworldocaml.org/v1/en/html/concurrent-programming-with-async.html
https://v1.realworldocaml.org/v1/en/html/foreign-function-interface.html

