1 41
WA a2 AT AT 28 77 TCH R AL, Eban
options.add options()

("d,debug", "Enable debugging") // a bool parameter
("i,integer", "Int param", cxxopts::value<int>())

BrRAEEHE, HELRHESEMIS, sF, BAEEAEREOXHNR:

const auto spec = R"(
-d, --debug: # BAAR bool
Enable debugging.

-i, --integer [int]:
Int param.

) n

W Bl — D aERg R

struct Options {

bool debug;

int integer;
b
2ZJG % options opt = parse(argc, argv); BLAIDAT . IXBUAREER T, miH 2 RIRAHEc & S,
S8 Z T 2 G AFEAE main() BE —K&H, A (MAD WRESME, P, BEZEErTSE
UTF-8:
-p, -pyccKuin:

TEZMR/ITESHEEHBEIUTRZE ASCIL,
RMAEMAAIZAE &, ZESCIXAERIZRPY, ME—RY77 2 A Python Z BAVZRPEAEHTIX T DSL,
RIGHERRK C++ R, BEEE. MR T, T CMake XA R ARIARIGA] AFECEIX 25 2%
HINE

FIsR1E C+26 1, BATRG THSRNIIEET), REWS ELRAERIFIIE SOFRIZEAIIAR, Tgm KA/
REJIRAE C+20 MEELEPR T ATEA, BSSCHRIBREEZ R DURE T

2 ff"a?é C++26
fRIgR, RN 2 EREM Github clone F2RAY LLVM, IEWMKEZEXREHSRES, 2 libexx HES
PG <meta>, HETSLI T EREA LLVM #9773 3Z bloomberg/clang-p2996,

Aid, LLVM AEHEHE 4 GB 2, 1 H - EHL=8HIT 54 D commit, ZFEIFEEIRL K, HEAER
AEGIREM Y, IXI, BREREI—LE git AR SR AHTIE T

# B clone; --filter=blob:none BEFKERREE clone, FREBZHIFAEDSZH blob #EHI—17
git clone --filter=blob:none https://github.com/1lvm/1lvm-project.git 1lvm && cd 1lvm

# SAIEMA remote B9 p2996 9%
git remote add bloomberg https://github.com/bloomberg/clang-p2996.git
git fetch bloomberg p2996:refs/remotes/bloomberg/p2996

# BE remote HXFEFTE|AM
git branch p2996 bloomberg/p2996

# &IEA worktree FERFEEMRITIEX, HA— .git
git worktree add ../11lvm-p2996 p2996

SRERLRT DA i 1 FRE 2 LLVM MUK R F 2 —, R LLVM B8 2 28 Tk, BRI
5, RFEEEHXEDH:
. clang, NHZUL;



« clangd, HLZ clang FIIEF RS A;

« clang-tools-extra, LAl clang-tidy 2 25HY;
- compiler-rt, /& ASan, UBSan ft2H7;
« libcxx + libexxabi, 7T <meta>,

ZEF 1d A LLVM RIRRTRAT T, RIEBERERXAMFEEENEARE,
KR b, P2996 73 SEH BARIHEL bug, FILKIERH K, X MNERHEI—RXERL T,

3 S

PRI XA AR (BLHID), TR, R lexer, SRS parser, % FEEH AST IS
TINERRT AT

3.1 Lexer

BB UTE-8 ML, HESERA A Cos S5HTHA, TR RENPES 15 ELATAT DGR AR
#Fo Unicode B 2184 T —5K3R, FIH T x1p start (A] DMEAARIRFFRIE F4F), PAA XID Continue
AFEFR) AT, BATRMAFTEZE TE TR, BTl AT, EHAIRHs

std: :upper_bound BIR], XPEREHELZE constexpr YT,

PATA AT R PU 2R LR A :

namespace trait {

constexpr CodePoint XID Start[] = { 65, 97, 170, 181, 186, 192, ... }
}
namespace length {

constexpr unsigned XID Start[] = { 26, 26, 1, 1, 1, 23, 31, 458, ... }
}

SZhn B — X, FIANETH LM 65 (A) FHaR, KIEHN 26 BIX[AE, @A RE FiE, $H
MNHEZER/ NG FRE, DA, PRI RS2SR 7 0@t trait: :XID_Start X
NEF, EBEIREIN AT tength: :XID_Start E?

HFBREEJARE trait FIFRIRFAT XID_Start, FRJEZHEIK length A2 FATAMIIR, B DX HARIAR
O HRREAT AT . ARH I,
consteval std::optional<std::meta::info> findLengthTableImpl(std::meta::info trait) {

const auto name = std::meta::identifier of(trait);

for (auto member : std::meta::members of("~"length,
std::meta::access_context::unchecked())) {

if (std::meta::has identifier(member) && std::meta::identifier of(member) == name)
return member;

}
return std::nullopt;

}

XHHY std: :meta: :info /& ~ FIANAVIR[EIRAY, EHAONRE, RFEE
findLengthTableImpl(~*trait::XID Start) RJA],

Tl NEY UTF-8 fifhd 2 KV HIHEARRE, B ARZH, i tokenization FYIFEH, IEFREREH
ZEMEHIENE, ERMIRINE o I AT REE T RE, HAW (1, - 2RI RERET
PRSI token, ARA, FATZAMAISLE EHITFIA S RIE? FKRVAETE B EZEIT,

£ : G, RERBU—BESNZATR. X NSEERRN G — 1T AR 2 B/ 7 510F
3k, MRXNEHERAMVERE F— M8 7T . ¥R A2BIFRERNRE, AR NI
BARKEB, 218 Python —HEFREFRF R,

3.2 Parser

BITRREZRT, LL(1).



spec 1= entry* End

entry := option | group

option := name (',' name)* type? ':' description?
name := Shortname | Longname

type = '"['" Ident ('=' Str | "!' | "?2")? ']'

group := '@' Ident ('[' Ident ']')? ':' description?

5 AT H SR A TR Z S — IMIREY AST, JR[El—™ std::array<Argument, N>HEATDAT . HEFEIX

MRV FEIGRBITIN, FTAEHZIRE] std: :vector<Argument> HRE T, Aid, ME—RIHE

RUBEAN T38| N TINTFE parse Wik, F—IBEHEE, FEBRALSEE,

BIR C++26 TRl T std::define static array, {H'EZEK Argument 2— structural type, 5l

B KIFG struct’IZRPE, FRATIHY Argument NFEFETRZ std: :string view, TBHEMERRA, FrPATE
XM

TERTGRES R 2 J5, FRATHAT AR AT &5 3R 8 EHIR T o B 5L string_view UG N HEIER

RAEL

consteval std::optional<std::meta::info> resolveType(std::string view name) {
if (name == "bool") return ~"bool;

if (name == "char") return ~"char;
if (name == "int") return ~"int;
/] ... —EESHRNERR

// UK, —MERAPRED  H(1SEH argparse::types HRIPRE AR
for (auto member : std::meta::members of(~"argparse::types,
std::meta::access_context::unchecked())) {
if (!std::meta::has identifier(member))
continue;
if (std::meta::identifier of(member) != name)
continue;
if (std::meta::is type alias(member))
return std::meta::dealias(member);
if (std::meta::is type(member))
return member;
}
return std::nullopt;
}

TR, BUREIEE AR R T, C++26 AL T 2L I RE
std::meta::substitute, FTRAFRATTATAKEARL SR EUZEHE vector (7 optional H, FE[EZ| vector K HIEH
—/NERIARY Allocator R SEL, FATREMEEE T —F vector A&,

template <class T>

using Optional = std::optional<T>;
template <class T>

using Vector = std::vector<T>;

consteval std::meta::info defineOptions(std::span<const Argument> args,
std::meta::info target) {
std::vector<std::meta::info> members;

for (const Argument &argument : args) {
std::optional<std::meta::info> resolved = resolveType(argument.typeName);
if (!'resolved)
throw SpecError(std::format("unknown type '{}'", argument.typeName));

std::meta::info type = *resolved;
// ShIE 72 0!
if (argument.optional)



type = std::meta::substitute(~"Optional, {type});
if (argument.positional)
type = std::meta::substitute(”~"Vector, {type});

// FB—1EEA type, &R field WA
const std::string field = argument.field();
members.push back(std::meta::data member spec(type, {.name = field}));

}

return std::meta::define aggregate(target, members);

}
FERE I e, AR

template <String Spec>
struct OptionsDefinition {
struct Type;
static constexpr auto arguments = argumentTable<Spec>();
consteval { defineOptions(arguments, ~"“Type); }
}i
XHHLZ ¥ optionsDefinition<Specs: : Type & X NFA] LTHIAEBAIGEAIIAR, FRATHIEEK arguments
@R, FABITHIETRERRE,
3.3 17y
XR N LR T, BESHRIRPEICHEZ

-oout.txt, -o=out.txt, -0 out.txt =MAENIRESE
--verbose, --verbose=false, -v true G A IEBENG/RER

--integer -5 DA - 3k
-qv BESHSE (ki s -la N T 1s -1 -a)

i+ 22K glob SZHFE shell HBEIF, HATHIHE.

X —YIERZIa T, GIEFR C++ REZFETT AT . 4R, ZHiIL T argparse::types A] AFESZ
P EE X RIZEE ARERATE A FTRERZ 3 € XN 28, B EUH T argparse: :convert B,
HEFEREMFL T fromString(string view)o, FRAH bool HYFENTELZ

namespace argparse::convert {
template <>
inline bool fromString(std::string view str) {
// RE ASCII FFf
if (std::ranges::any of(str, [](char c) { return (unsigned char) c >= 0x80; }))
throw InvalidInput();

std::string s;
s.reserve(str.size());
for (char c : str)
s.push back(static cast<char>(std::tolower(static cast<unsigned char>(c))));

if (s == II1II I | s == Iltruell | | s == Iltll | I s = Ilyll | | S = Ilyesll | | S = Ilonll)
return true;
l.f: (S = IIOII | | S == IIfa‘Lsell | | S = Ilfll | | S == Ilnll | | S — IInOII | | S — IIOffII)

return false;
throw InvalidInput();



4 fROGF 5 K KR )i

£ parser AREIKATIER], FAIHVILIFLFR_ESEH optionsDefinition<Spec>::Type, MMM Spec A~ & AJHE
BILTNFARE, T mangle 2 fmt #2551 :

ELcn29ELcn127ELcn124ELcn29ELcn127ELcn90. ..

B PNFIFERA DL ELen<s s>, 2H 6-7 NP, AT MFSHERKIL 100 KB, KA KN VSCode
FIRRTRT R, N—DEERIRZ clang! 14, T BITRXAKFSER?

BFRIZ AN, AR ERES— FEAT AT o AERIEA string spec, T2

class Spec {
String text = "...";
I

template <class Spec> {...}

R mangle YRFERER X IMBIEIRIN G T T o T, FRITEAHERH—TFIXA class A 21BN
{2, W3 concept f£ Crr20 RELEMA T, FHIFHS 7192

template <class T>

struct IsString : std::false type {};

template <unsigned Size>

struct IsString<String<Size>> : std::true type {};

template <class T>

concept Specification = requires {
requires IsString<std::remove cvref t<decltype(T::text)>>::value;
std::integral constant<unsigned, T::text.size()>{};

};
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