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BWorker 7 5 X (N-Queens 353 AK5tE. AIPL) examples/nqueens_distributed_xinu.abcl:23-

83

23 class Worker {

24 var my_idx : int = 0;
25 var dispatcher : any = 0;
26 var done_count : int = 0;
27 var busy_ms_total : int = 0;
28 var last_n : int = 0;
29 var last_result : int = 0;

31 /* ON!) DBBEAT R, T4—I)LFRFRLIMEZEL THER, */

32 function safe(cols: any, row: int, c: int) -> int {

33 var i : int = 0;

34 while (i < row) do {

35 var p : int = array_get(cols, 1i);

36 if (p == ¢) { return 0; }

37 if (p - ¢ == row - i) { return 0; }

38 if (¢ - p == row - i) { return 0; }

39 i=13i+ 1;

10 }

11 return 1;

12 }

13

14 function nq_recurse(cols: any, n: int, row: int) -> int {
15 if (row == n) { return 1; }

16 var count : int = O0;

A7 var c : int = 0;

18 while (c < n) do {

19 if (safe(cols, row, c)) {

50 var cols2 : any = array_set(cols, row, c);

51 count = count + nq_recurse(cols2, n, row + 1);
52 }

53 c =c + 1;

54 }

55 return count;

>6 }

58 function ng_partial(n: int, first_col: int) -> int {
59 var cols[16];

60 var cols2 : any = array_set(cols, 0, first_col);
61 return nq_recurse(cols2, n, 1);

62 }

62 /% BB ERIC Dispatcher S5 IENS: BFDXRAOY FES + KD T +/
65 method bind(idx: int, disp: any) {

66 my_idx = idx;

67 dispatcher = disp;


https://github.com/yaskodama/xinu-rpi3
https://github.com/yaskodama/xinu-rpi3

69

70 /* Dispatcher DB IR D FIF 5N N-Queens R H XD,

71 SFTERR%E "send dispatcher.done(...)  TIHRABHRHT S
72 (Xinu AIPL & now/future EW®D T callback —3R ). */
73 method compute_nq(n: int, first_col: int, task_id: int) {

74 var tO : int = now_ms();

75 var result : int = nq_partial(n, first_col);
76 var dt : int = now_ms() - tO;

77 last_n = n;

78 last_result = result;

79 done_count = done_count + 1;

80 busy_ms_total = busy_ms_total + dt;

81 send dispatcher.done(my_idx, task_id, result);
82 }

83 }

B Dispatcher ¥ 5 X (Round-robin #&4317 + pause/done &£#J.AIPL) examples/nqueens_distributed_xinu.abcl
179

s5 class Dispatcher {

86 var n_workers : int = 0;

87 /% worker M7 U X — A Fo “any” & actor handle A DB escape */
88 var wO : any = 0; var wl : any = O;

89 var w2 : any = 0; var w3 : any = O;

90 /% & worker DIRTE in-flight | */

91 var load0 : int = 0; var loadl : int = O;

92 var load2 : int = 0; var load3 : int = 0;

93 /% & worker D BXM/E® (bit i) — Mac D5 pause/resume A HE */
94  var enabled_mask : int = 15; /% 0zF = & enabled */

95 /* AT VRYE round-robin H— VI x/

96 var submitted : int = 0;

97 var completed : int = 0;

98 var rr_cursor : int = 0;

99 var dropped_paused : int = 0;

100
101 /% Worker B L XOY F&ES T enabled hEHET SMBEK »/

102 function is_enabled(slot: int) -> int {

103 /% (enabled_mask >> slot) & 1 & if-cascade TRH */

104 if (slot == 0) { if ((enabled_mask & 1) '= 0) { return 1; } return 0; }
105 if (slot == 1) { if ((enabled_mask & 2) '= 0) { return 1; } return 0; }
106 if (slot == 2) { if ((enabled_mask & 4) '= 0) { return 1; } return 0; }
107 if (slot == 3) { if ((enabled_mask & 8) '= 0) { return 1; } return 0; }
108 return O;

109 }

110

111 /* enabled 78 worker %Z round-robin T 1 DR T,
112 BorsBIFTNIE -1 (= & paused) */

113 function pick_slot() -> int {

114 var tries : int = O0;

115 while (tries < n_workers) do {

116 var s : int = rr_cursor J n_workers;
117 rr_cursor = rr_cursor + 1;

118 if (is_enabled(s)) { return s; }

119 tries = tries + 1;

120 ¥

121 return -1;

122 ¥



124 method register_workers(a: any, b: any, c: any, d: any) {

125 wO = a; wl ="Db; w2 =c; w3 = d;

126 n_workers = 4;

127 }

128

129 method set_enabled(slot: int, on: int) {

130 if (on != 0) {

131 if (slot == 0) { enabled_mask enabled_mask | 1; }

132 if (slot == 1) { enabled_mask enabled_mask | 2; }

133 if (slot == 2) { enabled_mask enabled_mask | 4; }

134 if (slot == 3) { enabled_mask enabled_mask | 8; }

135 } else {

136 if (slot == 0) { enabled_mask = enabled_mask - (enabled_mask & 1); }
37 if (slot == 1) { enabled_mask = enabled_mask - (enabled_mask & 2); 1}
138 if (slot == 2) { enabled_mask = enabled_mask - (enabled_mask & 4); }
139 if (slot == 3) { enabled_mask = enabled_mask - (enabled_mask & 8); 1}
140 }

141 }

142

143 method submit_nq(n: int, first_col: int, task_id: int) {

var slot int =
if (slot < 0) {
dropped_paused =

pick_slot ();

dropped_paused + 1;

147 return;

148 ¥

149 submitted = submitted + 1;

150 if (slot == 0) { load0 = loadO0 + 1;

151 send wO.compute_nq(n, first_col, task_id); }
152 if (slot == 1) { loadl = loadl + 1;

153 send wl.compute_nq(n, first_col, task_id); }
154 if (slot == 2) { load2 = load2 + 1;

155 send w2.compute_nq(n, first_col, task_id); }
156 if (slot == 3) { load3 = load3 + 1;

157 send w3.compute_nq(n, first_col, task_id); }
158 }

159

160 method done(widx: int, task_id: int, result: int) {

161 completed = completed + 1;

162 if (widx == 0) { load0 = load0 - 1; }

163 if (widx == 1) { loadl = loadl - 1; }

164 if (widx == 2) { load2 = load2 - 1; }

165 if (widx == 3) { load3 = load3 - 1; }

166 }

167

168 method get(k: int) -> int {

169 if (k == 0) { return submitted; 1}

170 if (k == 1) { return completed; }

171 if (k == 2) { return enabled_mask; }

172 if (k == 3) { return loadO; }

173 if (k == 4) { return loadl; }

174 if (k == 5) { return load2; }

175 if (k == 6) { return load3; }

176 if (k == 7) { return dropped_paused; }

177 return O;

178 }

179 }

M Collector 7 5 X (JAHA GC. AIPL)

examples/nqueens_distributed_xinu.abcl:181-216



181 class Collector {

182 var period_ms : int = 5000;
183 var threshold_ms : int = 30000;
184 var enabled : int = 1;

185 var last_sweep_ticks : int = O0;

186 var sweep_count : int = 0O;

187 var swept_total : int = 0;

188

189 method tick() {

190 if (enabled == 0) { return; }

191 var t_now : int = now_ms();

192 if (t_now - last_sweep_ticks < period_ms) { return; }

193 var killed : int = gc_sweep(threshold_ms, 0);

194 swept_total = swept_total + killed;
195 sweep_count = sweep_count + 1;
196 last_sweep_ticks = t_now;

197 }

198

199 method configure(per: int, th: int) {
200 if (per > 0) { period_ms = per; }
201 if (th > 0) { threshold_ms = th; }

204 method set_enabled(on: int) {
205 enabled = on;

208 method get(k: int) -> int {

209 if (k == 0) { return enabled; }

210 if (k == 1) { return sweep_count; }
211 if (k == 2) { return swept_total; }
212 if (k == 3) { return period_ms; }
213 if (k == 4) { return threshold_ms; }
214 return O;

B Orchestrator + global (79 2 —#{CB L Ft#R. AIPL) examples/nqueens_distributed_xinu.abcl:218-
254

218 class Orchestrator {
219 var disp : any = O;
220 var gc : any = O;
221 var w0 : any = 0; var wl : any = O;
222 var w2 : any = 0; var w3 : any = O;

224 /% boot BEIC 1 BERITMHER: 6 7V Z—% spawn + BIR + protect */

225 method start() {

226 gc = new Collector();

227 disp = new Dispatcher();

228 w0 = new Worker(); wl = new Worker();

229 w2 = new Worker(); w3 = new Worker();

230 /% GC @D sweep N5 BH ¥ infrastructure ZF 3 */
231 actor_protect(self, 1);

232 actor_protect (gc, 1);

233 actor_protect (disp, 1);

234 actor_protect (w0, 1); actor_protect(wl, 1);
235 actor_protect (w2, 1); actor_protect(w3, 1);



B Mac AIPL: Worker (now TRIEIRIEZRT XX T)L)

49

15

16

28

/% worker ZH X OvY b ¥ dispatcher T bind */
send w0.bind (0, disp); send wl.bind(1l, disp);
send w2.bind(2, disp); send w3.bind(3, disp);
send disp.register_workers(w0, wl, w2, w3);

/¥ Mac DS MERXT Y bU, NV B®D first_col Z 1..N O task_id T A */

method nqueens_run(n: int) {
var ¢ : int = 0;
while (c < n) do {
send disp.submit_nq(n, c
c =c+ 1;

, ¢+ 1)

/*x BE— @D global = actor Bl F.

var orch = new Orchestrator();
send orch.start();

class Worker {
function safe(cols: any, row
var i : int = 0;
while (i < row) do {

B ZHIEEET

: int, c:

var p : int = array_get(cols, 1i);

if (p == c) { return 0;

if (p -

@
if (¢ - p == row - i) { return O0;
1

i=13i+
}

return 1;

function try_col(cols: any,
if (¢ >= n) { return 0; }
var here : int = 0;
if (safe(cols, row, c)) {

n:

== row - i) { return O

int, r

class RICHAL TW3

int) -> int {

I }
H
}

>

ow: int,

var cols2 : any = array_set(cols, row, c);

here = nq_count(cols2, n, row + 1);

}

return here + try_col(cols, n, row, c + 1);

function nq_count(cols: any,
if (row == n) { return 1;

n:

}

int,

return try_col(cols, n, row, 0);

}

/*x now DERMY L TEE int Z:RY */

method solve(n: int, first_c
var cols[12];

ol:

int)

row: int)

-> int {

int) -> int {

-> int {

var cols2 : any = array_set(cols, 0, first_col);

return nq_count(cols2, n,

1);

*/

examples/nqueens_distributed_mac.abcl:15-



B Mac AIPL: Orchestrator (send / now / future @ 3 #@%H% /&) examples/nqueens_distributed_mac.abcl:51-
108

51 class Orchestrator {
52 /* FAH now THW (> 7. RMEERHE) ~/

53 function run_now(n: int) -> int {

54 var sum : int = 0;

55 var c : int = 0;

56 while (¢ < n) do {

57 var w : any = new Worker();

58 var sub : int = now w.solve(n, c);
59 sum = sum + sub;

60 ® =c + 1;

61 }

62 return sum;

63 }

65 /* future TE first_col ZLEITHERH — B THFL®H T await
66 (Mac 0Caml AIPL 5 >R A LHIERM T 3 future handle BIE any) »/
67 function run_future(n: int) -> int {

68 var sum : int = 0;

69 var c : int = 0;

70 var fs : any = array_new(n);

71 /x BE +/

72 while (c < n) do {

73 var w : any = new Worker();

74 fs = array_set(fs, c, future w.solve(n, c));
75 c =c¢c + 1;

76 }

77 /* [EIUR */

78 c = 0;

79 while (c < n) do {

80 sum = sum + await(array_get(fs, c));
81 c = @ kg

82 }

83 return sum;

84 }

s6  /* fire-and-forget (Bt LK BWVWIEEDHFEKRLHS — CCTROTH) »/
87 method warmup(n: int) {

88 var w : any = new Worker();

89 send w.solve(n, 0); / REKRE. BIfR (Fvyv 2212EBD) OFH */

92 method init(tag: any) {

93 print (" [mac] === " + tag + " ===");

94

95 var t0 : int = now_ms();

96 var s8a : int = run_now(8);

97 print (" [mac] now N=8 sol=" + s8a + " elapsed_ms=" + (now_ms() - t0));
98

99 var t1 : int = now_ms();

100 var s8b : int = run_future(8);

101 print (" [mac] future N=8 sol=" + s8b + " elapsed_ms=" + (now_ms() - t1));
102

103 send self.warmup (4); /% send T E (return {EHR L) x/

104 print (" [mac] === done ===");

105 T

106 }



107

108 var orch = new Orchestrator("nqueens distributed");

BMac f8l N-Queens BRELE (Python AIPL 5 > & LIEMKTED baseline) tools/nqueens_bench.py:37-

61

37 return 1

38 total = 0

39 for ¢ in range(mn):

10 ok = True

11 for r in range(row):

12 if cols[r] == ¢ or abs(cols[r] - c) == row - r:
13 ok = False

14 break

15 if ok:

16 cols[row] = ¢

17 total += recurse(row + 1)
18 return total

19 return recurse (1)

52 def nq_total(m: int) -> int:
53 return sum(ng_partial(n, c¢) for c in range(n))

58 def http_get(path: str, timeout: float = 30.0) -> str:
59 with urllib.request.urlopen(PI3_BASE + path, timeout=timeout) as r:
60 return r.read().decode("utf-8", errors="replace")

EMMac il Pi 3 WFKR—1 > (Python, FHAIREY) tools/nqueens_bench.py:153-184
153 return count, int((time.perf_counter() - t0) * 1000)

156 def mode_pi3(n: int) -> tuplelint, int]:
157 return pi3_nqg_run(n)

160 def mode_split(n: int) -> tuple[int, int]:

161 """Mac runs cols [0..n/2), Pi 3 runs cols [n/2..n) concurrently."""
162 half = n // 2

163 mac_cols = list(range(0, half))

164 pi3_cols = list(range(half, n))

166 def mac_part() -> int:

167 return sum(nq_partial(n, c) for c in mac_cols)

169 t0 = time.perf_counter ()

170 with concurrent.futures.ThreadPoolExecutor (max_workers=2) as pool:
171 f_mac = pool.submit(mac_part)

172 f_pi3 = pool.submit(pi3_nq_run, n, pi3_cols)

173 mac_count = f_mac.result ()

174 pi3_count, _ = f_pi3.result()

175 elapsed_ms = int((time.perf_counter() - t0) * 1000)

176 return mac_count + pi3_count, elapsed_ms



(@)

7

"mac": mode_mac,
"pi3": mode_pi3,
"split": mode_split,

BIRFIE

# 1. Pi 3 Ah—XJIZEIPFLTHES
cd ~/projects/xinu-raz/xinu/compile && make PLATFORM=arm-rpi3

# 2. Pi 3 EBE® (SD swap FT-I& /kezec). 7OV R—ZBHRBICES:
curl -X POST http://192.168.3.50:8080/api/loadbal/init
curl -X POST http://192.168.3.50:8080/api/gc-actor/init

#3 NYFI—-URT + LR-MER

cd ~/projects/xinu-raz/xinu/tools

./nqueens_bench.py --sizes 8, 9, 10 --pretty --out results.json
./build_report.py results.json --out report.tex --pdf report.pdf

% 57—4 (JSON)

{
"host": "http://192.168.3.50:8080",
"repeat": 3,
"results": [
{
"mode": "mac",
"n": 8,
"count": 92,
"samples_ms": [
4,
3,
3
A g
"median_ms": 3
¥o
{
"mode": "pi3",
"n": 8,
"count": 92,
"samples_ms": [
20044,
10135,
10138
A g
"median_ms": 10138
¥o
{
"mode": "split",
"n": 8,

"count": 92,

"samples_ms": [

10



9961,

10238,

9969
1,

"median_ms": 9969

"mode": "mac",
"n": 9,
"count": 352,
"samples_ms": [
9,
9,
9
i

"median_ms": 9

"mode": "pi3",
"n": 9,
"count": 352,
"samples_ms": [
10210,
20246,
15221
i

"median_ms": 15221

"mode": "split",
"n": 9,
"count": 352,
"samples_ms": [
10336,
10076,
10468
1,

"median_ms": 10336

"mode": "mac",
"n": 10,
"count": 724,
"samples_ms": [
88,
48,
49
i

"median_ms": 49

"_note": "pi3/split for N=10..11

incomplete \u2014 Pi 3 task table is 64 slots and

IDs scrolled past the buffer mid-run;

future commit."

11

bumping LB_TASKS_MAX is deferred to a
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