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2 Zig B RIAINEF
2.1 RGN

Zig ITERERM T std.ArrayList fEABISEASKI, BAIRABPIBRREFTELN:

const Node = struct {

edges: std.ArraylList(usize),

const Graph = struct {
nodes: std.ArraylList(Node),

allocator: std.mem.Allocator,



2 Zig BERIEINF 2

9 fn init(allocator: std.mem.Allocator) Graph {
return .{
" .nodes = std.ArrayList(Node).init(allocator),

.allocator = allocator,

13 }s

5| }s
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2.2 Kahn &£
SEEEETLIESNEITEMBATINIE:

fn topologicalSort(g: *Graph) !std.ArraylList(usize) {

const allocator = g.allocator;
3 var in_degree = try allocator.alloc(usize, g.nodes.items.len);
defer allocator.free(in_degree);

5 std.mem.set(usize, in_degree, 0);

7 /] HTBEBNE
for (g.nodes.items) |node, ul| {
s for (node.edges.items) |v| {

in_degree[v] += 1;

var queue = std.ArraylList(usize).init(allocator);
15 defer queue.deinit();
for (in_degree) |degree, ul| {

% if (degree == 0) try queue.append(u);

var result = std.ArraylList(usize).init(allocator);
21 while (queue.items.len > 0) {
const u = queue.orderedRemove(0);

28 try result.append(u);

25 for (g.nodes.items[u].edges.items) |v| {
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3 FHITRERERINERE

in_degree[v] -= 1;
if (in_degree([v] == 0) {
try queue.append(v);

if (result.items.len != g.nodes.items.len) {

return error.CycleDetected;

}
return result;
}
RBEERAETHRLENG: HERKESTRBHRREY, 1BNRE] CycleDetected iR, XXMM EEPE

ERHENR. defer IEAMRIGN DEHRFRERRER, BETRAF RN,

3 HITREHRpHRINEEF
3.1 Zig HRER

Zig XRAETHRENZEIRERE, B async/await FHEEMBEERH R, HATEERMER std. Thread &

RZFRFRLIZNCIBRMEER, ERMTHTRERE:

fn parallelExecute(g: *Graph, result: []Jconst usize) void {

var semaphore = std.Semaphore.init(0);

defer semaphore.deinit();

const batch_size = 4;

var pool: [batch_size]std.Thread = undefined;

var current: usize = 0;
for (&pool) |*t| {
t.* = std.Thread.spawn(.{}, struct {

n worker(idx: usize, sem: *std.Semaphore, res:

var i = idx;

while (i < res.len) f{
executeTask(res[i]);
sem.post();

i += batch_size;

[Jconst usize) void {
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}.worker, .{ current, &semaphore, result }) catch unreachable;

current += 1;

}

for (result) |_| {
semaphore.wait();

1

}
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3.2 MEREfLfUSERR
£ 16 ZARSS 288 EXEE 10,000 MESBKMEHITIR, WSHITRABLHRTRITE EERA!

1. HHE: M 1200 tasks/s ##F = 8500 tasks/s
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