args.something()






The function begins with an assertion that no "special mode" is present. Special modes like help
and version short-circuit before reaching this point. If we're here, we're doing real work.

Early in the function, mode adjustments happen. Two cases demonstrate flag interaction: when
invert_match is set with count-matches mode, it becomes regular count mode. When
only_matching is set with count mode, it becomes count-matches mode. These aren't arbitrary —
they reflect what makes semantic sense.

The function creates a State struct to track information needed across multiple conversions. Then
it processes patterns, paths, binary detection, colors, hyperlinks, stats, types, and globs in
sequence. Order matters here — later conversions may depend on earlier ones.

See: Companion Code Section 2

Section 3: State Management

The State struct tracks three things: whether stdout is a terminal, whether stdin has been
consumed, and the current working directory.

Terminal detection affects default behavior. When output goes to a terminal, ripgrep enables colors
and line numbers by default. When piped to another program, it disables them. This matches user
expectations without requiring explicit flags.

Stdin consumption tracking prevents a subtle bug. If someone runs "rg -f - -*, they're trying to read
patterns from stdin AND search stdin. That's impossible — stdin can only be read once. The state
tracks whether patterns already consumed stdin so path processing can error appropriately.

The current working directory is captured once at startup. This matters for glob resolution and
path normalization. If ripgrep is run from a directory that gets deleted during execution, having the
original CWD prevents confusing errors.

See: Companion Code Section 3

Section 4: Pattern Handling

The Patterns struct extracts search patterns from multiple sources. Patterns can come from
positional arguments, the -e flag (multiple times), or files via -f. The common case is a single
positional argument: "rg foo" means search for "foo."



When -e or -f is used, the first positional is no longer a pattern — it becomes a path. This matches
grep convention but requires careful logic to handle correctly.

Pattern deduplication happens during collection. This might seem unnecessary, but duplicate
patterns can cause significant slowdown. The regex engine will eventually deduplicate internally,
but not until after parsing and compilation. With many duplicates, that overhead becomes
noticeable. A HashSet catches duplicates early.

Reading patterns from stdin via "-f -" interacts with the state tracking. Once stdin is consumed for
patterns, it can't also be searched. The state records this so later path processing knows stdin is
unavailable.

See: Companion Code Section 4

Section 5: Path Handling

The Paths struct determines what to search. This involves subtle heuristics when no paths are
given explicitly.

When paths are provided, they're used directly. The code tracks whether exactly one file (not
directory) is being searched — this affects whether filenames appear in output.

When no paths are given, heuristics kick in. If stdin appears readable AND hasn't been consumed
by pattern reading AND we're in search mode, ripgrep searches stdin. Otherwise, it searches the
current directory. This heuristic exists because many programs open stdin pipes even when not
providing input, causing ripgrep to appear to hang waiting for input that will never come.

The has_implicit_path flag records whether ripgrep guessed the path. This affects output
formatting — explicit paths get "./" prefixes, implicit ones don't. It also affects error messages —
ripgrep only warns about "nothing searched" when the path was implicit.

See: Companion Code Section 5

Section 6: Binary Detection

Ripgrep uses two different binary detection strategies depending on whether a file was explicitly
requested or discovered through directory traversal.



For explicitly requested files, ripgrep never quits early. If you say "rg pattern binary.exe", you want
that file searched even if it's binary. The detection mode converts NUL bytes to something
displayable or disables detection entirely.

For implicitly discovered files during directory traversal, ripgrep can quit early when it detects
binary content. This is the default behavior that makes ripgrep fast — it skips binary files
automatically without the user having to think about it.

The distinction matters for correctness. An explicit file path is a command: "search this." Quitting
early would be wrong. An implicit file is a suggestion: "this might be relevant." Quitting early is
helpful filtering.

See: Companion Code Section 6

Section 7: Building the Matcher

The matcher method constructs the regex engine based on user choice. Three engines are
available: default (Rust regex), PCRE2 (optional feature), and auto (try Rust, fall back to PCRE2).

The default engine uses Rust's regex crate. It's fast and has good error messages but doesn't
support lookaround or backreferences. The builder configures case sensitivity, word boundaries,
line terminators, multiline mode, Unicode handling, and size limits.

PCRE2 provides advanced regex features at the cost of being an external C dependency. It
supports lookaround and backreferences, which some patterns require. The JIT compiler is
enabled on 64-bit systems for better performance.

Auto mode is clever. It first tries the Rust engine. If that fails (perhaps due to unsupported syntax),
it tries PCRE2. If both fail, the error message shows both failures so the user understands what
went wrong.

Error messages include suggestions. If the Rust engine fails because of backreferences, the error
suggests trying PCRE2. This is user-friendly — instead of just failing, ripgrep guides toward a
solution.

See: Companion Code Section 7

Section 8: Building the Searcher



The searcher method configures how files are read and searched. This includes line terminator
handling, context lines, memory mapping strategy, and encoding detection.

Line terminators aren't always newlines. The null_data flag switches to NUL byte terminators for
searching NUL-delimited data. CRLF mode handles Windows line endings. Getting this right is
essential for correct line counting and context display.

Memory mapping is a performance optimization with tradeoffs. It's faster for searching a few large
files but slower for many small files due to setup overhead. The auto mode uses heuristics: if
searching ten or fewer files that are all regular files, enable memory maps. Otherwise, use buffered
1/0.

The comment about memory map safety is worth reading. Memory maps are inherently unsafe in
Rust's model — if the underlying file is modified or truncated during reading, you get undefined
behavior (likely SIGBUS). The code explicitly acknowledges this tradeoff.

See: Companion Code Section 8

Section 9: Building the Printer

The printer method constructs output formatters. Three printer types exist: standard (grep-like
lines), summary (counts and filenames), and JSON (structured data).

The search mode determines which printer to use. Standard mode uses the standard printer. Count
modes use the summary printer. JSON mode uses the JSON printer. The quiet flag further modifies
behavior — quiet summary printers still track matches but suppress output.

The standard printer has extensive configuration. Byte offsets, column numbers, headings,
hyperlinks, color specs, context separators, path formatting — everything that affects how a match
line looks. Single-threaded versus multi-threaded mode affects whether the printer handles file
separators itself or defers to the buffer writer.

See: Companion Code Section 9

Section 10: Building the Walker

The walk_builder method configures directory traversal. This is where ignore rules, file type filters,
depth limits, and symlink following get set up.



The ignore crate handles the complexity of gitignore-style rules. Multiple ignore files stack: global
git ignores, repository ignores, directory-local ignores, rgignore files. Each can be individually
enabled or disabled via flags.

File type filtering uses pre-built definitions. "Rust” means .rs files. "Python" means .py files. Users
can define custom types or modify existing ones. The types are applied during traversal, not after
— so ignored files never even get enumerated.

Sorting interacts with parallelism. When sorting is requested, parallelism is disabled because you
can't sort results that arrive out of order. Path sorting in ascending order gets special treatment —
the walker can sort during traversal, avoiding a collect-and-sort step.

See: Companion Code Section 10

Section 11: Derived Configuration

Many HiArgs fields are derived from combinations of LowArgs fields. These derivations encode
ripgrep's opinion about sensible defaults.

Thread count derivation considers multiple factors. Sorting forces single-threaded mode.
Searching a single file forces single-threaded mode (parallelism overhead exceeds benefit).
Otherwise, use the user's requested count, or auto-detect from available parallelism, capped at
twelve.

Line number display depends on context. Terminal output gets line numbers by default. Piped
output doesn't. Certain modes (counts, file lists) never show line numbers. Requesting columns or
vimgrep mode implies line numbers.

Color choice respects both user preference and environment. Auto mode enables colors for
terminals, disables for pipes. The NO_COLOR environment variable can override. The TERM
variable affects capability detection.

See: Companion Code Section 11

Section 12: Helper Functions

The file ends with standalone helper functions for building complex objects.



The types function builds the file type matcher from user-specified changes. Users can clear
existing types, add new definitions, select types to include, or negate types to exclude.

The globs function builds override matchers from -g and —-iglob flags. Globs can include or exclude
files. Case sensitivity can be toggled globally or per-glob.

The hostname function retrieves the system hostname for hyperlink formatting. It first tries a user-
specified binary, then falls back to platform-specific methods. This flexibility lets users override
hostname detection in unusual environments.

Error message enhancement functions inspect regex compilation failures and suggest solutions. If
the error mentions backreferences, suggest PCREZ2. If it mentions literal newlines, suggest
multiline mode. If it mentions NUL bytes, suggest text mode.

See: Companion Code Section 12

Key Takeaways

First, configuration is computation. HiArgs doesn't just store flags — it resolves interactions,
applies heuristics, and pre-builds complex objects.

Second, the transformation is ordered. Patterns before paths. State tracked throughout. Each
conversion can influence later ones.

Third, user experience drives design. Error messages include suggestions. Defaults adapt to
context. Heuristics handle common cases.

Fourth, builder patterns dominate. Matcher, searcher, printer, walker — each is constructed through
a builder that HiArgs configures.

Fifth, explicit versus implicit matters. Files requested by name get different treatment than files
discovered by traversal.

What to Read Next

Understanding HiArgs raises questions about the objects it creates:

How does SearchWorker use the matcher, searcher, and printer together? Read search.rs.



How does the Haystack abstraction work? Read haystack.rs.
What does LowArgs look like before transformation? Read flags/lowargs.rs.

How does the walker actually traverse directories? Read the ignore crate.



