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cancellations in Async, 318

compiling specifications to OCaml, 355
example of, 357
installationof, 354

https://doi.org/10.1017/9781009129220.032 Published online by Cambridge University Press


https://doi.org/10.1017/9781009129220.032

Index

initializersfor, 254
multipleinheritancein, 254
objecttypes as interfaces, 239
open recursionin, 245
private methods for, 246
virtualclasses, 251
client queries, 310
Cmdliner library, 296
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dynamic type checking, 234, 249, 425 exception handlers, 127

helper functions for, 126
inconcurrent programming, 313
search engine example, 316
textual representation of, 125
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expressions, order of evaluation, 158

extensible variants, 250
external libraries
Camlimages, 228
Cryptokit, 228
for graphics, 259
interfacing with, 140
external memory, 433

eprintf function, 156

equal (=) operator, 279

equal equal (==) operator, 279
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error handling
and imperative data structures, 144
combining exceptions and erroraware types, 132
erroraware return types, 119

exception clean up, 128 Field module

exception detection, 129 Field.fset, 96

exception handlers, 127 Field.get, 96

exception helper functions, 126 Field.name, 96

exceptions, 124 Field.setter, 96
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strategy choice, 133 adding to structures, 415
erroraware return types, 119, 132 field punning, 22, 89
Errorof ligt, 122 first-class fields, 95
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first-class fields, 95
first-class modules
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foreign functioninterface (FFI)
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C bindings, 422
imperative operations and, 140
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fprintffunction, 156
frame pointers, 484
funkeyword, 34
currying syntax, 36
multi-argument functions, 36
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functions
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optionalarguments, 45
passing toC, 419

prefix and infix operators, 38
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to_initfunction, 350
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hash tables
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time complexity of, 274
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definitionof, 435
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open modules and, 76
imperative programming
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benefits of, 134
benigneffects and, 145
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drawbacks of, 144
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imperative dictionaries, 134
input and output, 153
mutable record fields, 25
order of evaluation, 158
primitive mutable data, 138
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side effects
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In_thread module, 321
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install keyword, 291
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integers, 425, 428
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concurrent programming for, 297
prompts for, 293
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foreign functioninterface (FFI), 405
generating documentation from, 450
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with OCaml binaries, 424
intergenerational pointers, 443
interval computation
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top-level bindings, 31
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libffi library, 405
libraries
Camlimages, 228
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defining libraries, 392
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interfacing with external, 140
limitations
letrec, 152
linear algebra, 433
linear mixins, 257
linkpkg, 68
List module
creating tables with, 55
List.append, 59
List.filter 58
List.fold, 56
List.init, 60
List.map, 55
List.map2_exn, 56
List.partition_tf, 59
List.reduce, 58
String.concatand, 57
List.Assoc module
List.Assoc.add, 66
List.Assoc.find, 66
List.dedup_and_sort, 40
lists
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association lists, 263
combining, 59
combining elements in, 58
computing length of, 60
doubly-linked lists, 141
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extension of, 51
extractingdata from, 51
filtering values in, 58
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generation of, 50
List module, 55

memory representation of, 430
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recursive list functions, 20
structure of, 50

litsuffix, 353

localopen, 12

local opens, 76

locally abstracttypes, 172,212

loopingconstructs, 140

LR(1) grammar, 364

https://doi.org/10.1017/9781009129220.032 Published online by Cambridge University Press

main function, 67
major heaps
allocatingon, 439
controllinggrowth of, 439
garbage collectionin, 438
heap compaction, 442
intergenerational pointers in, 443
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memory allocationstrategies, 440
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mark and sweep garbage collection, 435, 438
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match%map, 317
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cyclic dependencies, 81
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first-class modules, 209
hiding implementationdetails, 71
in static type checking, 454
including, 77
missing definitionsin, 80
module type, 71
naming of, 70
nested modules, 74
opening, 76
packing together, 462
separate compilationin, 460
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type mismatches in, 79
type-specific functionalityin, 205
Monad.Make, 208
monads, 300
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multicore, 321
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name resolutionin, 254
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name mangling, 480
narrowing, 234, 249
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ppx_sexp_com, 202, 214, 271, 377, 378
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point-freeprogramming, 351 profiling, 483
pointers programming

concurrent programming with Async, 297
immutable vs. imperative, 24, 134
imperative programming, 134

allocatingtyped memory for, 412
intergenerational pointers, 443
operators controlling, 419

support for in Ctypes, 411 language interfaces, 405
values for. 425 object-oiented programming (OOP), 223, 237

word-aligned, 426 simple standalone example, 29
programs
multi-fileprograms, 69
single-fileprograms, 66
protected methods, 246
punning, 42
pure code, 24, 134

polymorphic compare, 63
polymorphic comparisons, 269, 477
polymorphicrecursion, 173
polymorphic variant types
and catch-allcases, 113
automaticinfrence of, 112

basic syntax of, 111 gsort binding, 420

drawbacks of, 117 query-handlers

inJSON data, 347 and first-class modules, 214

memor y representationof, 431 dispatching to multiple, 216

typecheckingand, 352, 457 executingan HTTP clientquery, 310

upper and lower bounds of, 112 implementationof, 215

vs. ordinary variants, 113, 117 loading and unloadingof, 219
polymorphism raise, 124, 131
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record fieldaccessor functions, 95
records

basic syntax for, 85
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memor y representation of, 428
missing field warnings, 88
mutable fields in, 94
patterns and exhaustiveness in, 87
record types, 22, 26
reusing field names, 90
recursion
injson types, 347
inlexers, 370
open recursion, 228, 245
tail recursion, 60
recursive data structures, 108
recursive functions
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list functions, 20
ref cells, 139
refactoring, 102
refutationcase, 186
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representation types, 249
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return function, 299
returning function, 417
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runtime exceptions vs. typeerrors, 15
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tuples, records, and arrays, 428
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s-expressions, 214, 374
basic usage of, 374
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example of, 121, 201
format of, 378
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s-expressions, 374
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side effects, 145, 159
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String.concat, 57
strings
concatenation of, 57
format strings, 154
memory representation of, 432
padding of, 57
vs. Char.tarrays, 138
structs and unions
field addition, 415
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ppx,-ﬁel.dsfconv, 95 values

ppx_inline_tes, 326 allocationrequests and, 435
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tables, creating with List module, 55 mapping complex with views, 413
tail calls, 61, 304 memory representation of, 424
tail recursion, 60 selecting from JSON structures, 348
TCP clients stored by bytecode compiler, 473
servers, 304 variables
textwrap library 309 immutabilityof, 33
threads pattern matching in, 33
benefits of, 321 scope of, 31
kernel-level threads, 321 shadowing of, 32
locking and, 323 variance, 230
preemptive vs. single-threaded programs, 297 variant types
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timeouts, 318 combining multipleobject types with, 23
to_initfunction, 350 memor y representation of, 430
to_string function, 350 polymorphic, 111
tokens, declaration of, 363 usefulness of, 99
top-level bindings, 31 Yojson support for, 353
top-level printers, 376 variants and records, 104
try_with, 313 virtualclasses, 251
tuples, 16, 353, 428 virtualmethods, 251
type annotations, 47, 456 weak polymorphism, 159
typechecking, 352, 424 whileloops, 28, 140
type definitionmismatches, 80 width subtyping, 229

typeerrors vs. exceptions, 15 word-alignedpointers, 426

typeinference, 454 write barriers, 443
algorithmbasis of, 456 Writer module, 303

benefits of, 352
drawbacks of, 454
error detection with, 456
generic types, 14
instatic type checking, 454
principalitychecks, 459
process of, 13
type mismatches, 79
type variables, 14, 160, 226
type, uninhabited, 185, 306
typed syntax tree, 465

Yojson library
combinatorsin, 349
extended JSON format support, 353
installationof, 346
parsing JSON with, 310, 346

unaligned memory access, 426

unboxed integers, 428

Unicode, parsing solutions for, 370
Uniform Resource Identifiers (URIs), 309
uninhabitedtype, 185, 306

unions, 414

unittests, 346

uri library 309
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