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Listing 1: pickUrforkp
__code putdown_rfork(struct PhilsImpl=* phils,

goto pickup_rfork(ContextPtr cbc_context,

}

__code pickup_rfork(PhilsPtr self,
_code __next(ContextPtr cbc_context));

{
if (cas(self—>right_fork —>owner,
goto meta(context ,C_phil_think);
} else {
goto meta(context ,C_pickup_rfork);

}
}
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struct AtomicT_intx right_fork = phils —>Rightfork’

goto right_fork —>set(—1, putdown_Ifork);
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Listing 2: pickuprfork

__code pickup_rfork_stub(ContextPtr cbc_context)

{
PhisPtr self

PhisPtr next = GearRef(cbc_context ,D_next);

GearRef(cbc_context ,D_Phisoloper);

self ,next);

self) == self) {
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Listing 3: pickuplfork

code pickup_Ifork (PhilsPtr self,
TaskPtr current_task)

{
if (self—>left_fork —>owner == NULL) {
self —>left_fork —>owner = self;
self —>next = pickup_rfork;
goto scheduler(self, current_task);
} else {
self —>next = hungryl;

goto scheduler(self, current_task);
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Listing 4: meta.pm
package meta;

use strict;
use warnings;

sub replaceMeta {

return (

[qr/PhilsImpl/ => \&generateMcMeta],
)3
}

sub generateRandomMeta {
my ($context, $next) = @_;

return ”goto random($context, $next);”;
}
sub generateMcMeta {

my ($context, $next) = @_;

return ”goto mcMeta($context, $next);”;

}

1;
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Listing 5: putdown_lfork

__code putdown_Ilfork(struct PhilsImpls phils,

YV —A3— K 55 % DPP OHIEDH DT, Philospher
D Leftfork % & < #853TH 5, 74— 2 &% Philosher
MITHAEINE T —ZDD, BAaNEERVWE DI
CAS 275 MENRH D, ZTDY —AT—FKIZBLTFD
V—Ad—N561ZE#INS, Gearef I% Context %
5 Data Gaer # 2R T 57 0> TW\Wb, goto i
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Listing 6: putdownlforkImpl

__code putdown_IforkPhilsImpl(struct Context scontext,
struct PhilsImpls* phils, enum Code next) {
struct AtomicT_intx left_fork = phils—>Leftfork;
Gearef(context ,
Gearef (context ,
Gearef(context ,
goto mcMeta(context ,

AtomicT_int)—>newData = —1;

left_fork —>set);
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Listing 7: mcMeta

__ncode mcMeta(struct Contextx context,
/1 R DFELF%E context WWHXTHEL
context—>next = next; // remember next Code Gear

/1 Worker (##() & TaskManager(singleton)#% context

struct MCWorkers mcWorker =
(struct MCWorker*) context—>worker—>worker;

StateNode st ;

StateDB out = &st;

struct Elements list = NULL;

struct MCTaskManagerImplx mcti = (struct MCTaskManagerl

out—>memory = mcti—>mem;
out—>hash = get_memory_hash(mcti—>mem,0);
if (dump) {

dump_memory ( mcti—>mem); printf (”\n”);

}

AtomicT_int)—>atomicT_int = (union Datax)

AtomicT_int)—>next = C_thinkingPhilsImpl;

enum Code next)

struct AtomicT_intx left_fork = phils —>Leftfork;

goto left_fork —set(—1, thinking);

/] state % db 2S5 HET
int found = visit_StateDB (out, &mcti—>state_db , &out ,mc

Il ETVRET 7 O HEH
mcti—>statefunc (mcti, mcWorker, mcWorker—>parent ,
if (found) {
/] BEWCIREE db L H o B A
/l iterator 2T . MboTWwhks LITE 3
while (!(list = takeNextlterator (mcWorker—>task_iter))
// no more branch, go back to the previous one

out ,

__code next(...)) TaskIterators prev_iter = mcWorker—>task_iter —>pr

if (!prev_iter) {
I 55 ER RO TE2EHRL -
printf (” All done count %d repeat %d\n”,mcWorker



memory_usage (); enum DPPMC_F {

/1 flag O FEH % H 5 t_eating = 0xl1, /] eating
if (! mcWorker—>change && mcWorker—>checkfngating = 0x3, /] -eating
exit (0); t_F_eating = 0x4, /] <> eating
} else if (! mcWorker—>change ) { f_F_eating = Oxc, /]l —~<> eating
/1 flag DEHFIEK b 7720 T, 77 7 %R &ting = 0x10, // [] <> eating
mcWorker—>checking = 1; f_GF_eating = 0x30,
} // =[] <> eating
};
I P SHD 3 extern void mcDPP(struct MCTaskManagerImpl+ mcti, struct M
mcWorker—>change = 0; .
mcWorker—>visit++; L2LU4SEO DPP OHIEIZ B WTIX t_eating &
/1 start from root state and iterafof eating D7 7UMMEHALTLWERW, DPP D4
mcWorker—>depth = 0; ot \NZ F
struct SingleLinkedQueues mcSlngle%le%lﬁgiﬁﬁz/l‘b{%O){?< )S:kﬂa lgéufal:rééfl?)l'tereatm ueue—>queue ;
mcWorker—>task_iter = createQueueI %lﬂg E(’f &é:ﬁ“gge?t \é% \f?r sNULL) ;
} else { 79“5J EWD 2DDIREETER T Z L AH[REL 1R B,
2 *EJ: ‘:d’ii IET f eating 7*¥ 5 &G T, t_eating & FTHET
e e Ve ‘ o HHOROER AR D E LIV, IROIRIES _eating

freelterator (mcWorker—>task_iter );

mcWorker—>task_iter = prev_iter; it— if F eatlng DIRFIZ f F eatlng BRET D, 7T
} BIEU L BozoTTHDE, ZOHELELHE

R &K%F75ﬁ@%é@ﬁﬁﬁﬁbﬂ?ltnﬁéo
2= i 2N — RS 4 A
restore memory(chorker—>task iter —>state —gnf gO)?&L\/ R B AU, %ﬂﬂii}’f7ﬂ 7
context (Context *)list —>data; 2FEEIETYRBY 22 WS 2iinb, BMTFD ) —
/1 printf(”restore list %x next %x\n” (1d~l‘ﬂﬂ§[$(fllité@jlrf,g9§>@ekty) RadbhiE, zhixo
) oelse { 780D LIRS,

/I — B BLSEGFT B0 T,HLS 1terator
.
mcWorker—>depth 4.4 7&9{7515’( now & next RIS update @"6

struct SingleLinkedQueuex mcSingleQueue j%ﬁ@{k@rﬁél&@ u%‘* ?\%}‘k\eég quueue
mcWorker—>task_iter = createQueuelteratoadmeﬂgﬂi@umg@fgplﬂ e‘:W’b Erﬁé‘ﬁbﬁé‘r—@t?s??ter)

} UIrRANBRWESIZR>TWn3,

// nmormal level 2K %

mcWorker—>parent = out;

mcWorker—>count++; .
mcWorker—>mcContext = context; Y — 23— K 4.4 ® mcDPP.cbe Tlx 7 5 7 DHIRIZ &

// goto list —>phils —>next(list —>phils , list)ZEF)ILREZIToTWV5S,
goto meta(context, context—>next);

J Listing 9: mcDPP.cbc
— > faxax void mcDPP(struct MCTaskManagerImpl+* mcti, struct MCWorkersx mcV
11 )b*ﬁﬁo) 7 7 0 0) EE StateDB now, StateDB next, int check) {
PhilsImpl* phils =
YV — 23— K43 DO mcDPPh lZETFVRETHEDLNS . (PhilsImpl *)GearImpl (mcWorker—>mcContext, Phils, phils)
75 DEER LTV, int prev_now = now—>flag;
= int prev_next = next—>flag;
.. . if (phils—>self != 1) return;
Llstlng 8: mcDPP.h enum Code nextc = mcWorker—>mcContext—>next ;
#ifndef MCDPP_H if (nextc == C_putdown_rforkPhilsImpl ) {
#define MCDPP_H 0 next—>flag |= t_eating;
#include “context.h” }
#include “ModelChecking/state_db.h” if ((next—>flag & t_eating )II(next—>flag & t_F_eating) )
/% now—>flag |= t_F_eating;
00 don’t care }
01 true if ( prev_now != now—>flag || prev_next != next—>flag )
11 false mcWorker—>change = 1;

s/ if (check) {



if (!(now—>flag & t_F_eating)) {
printf (”not <> eating\n”);

BEZ5D07 37RO T7 I 7 R2BAEL, RIZ
phils->self 7% 1 T®» 254 1& return THIF 5, 12 17
HTIZ &5 DT T 7 et_ating £721% t_F_eating T
HNIX t_F_eating; 15 {THTCIRERDO 7 775D 7
Z7, FREEMOT 77 EIRDT T THESTND
& change IZ 1 VA D, EEHKElT, £S5 TRIFNIE 18
fTHTS D7 5 27°% t_F eating ZHB L, HoTW53
1213 not<>eating X 720, KT T 5,

12 ETHER

WIZETIVIRE 21T o 72 AE R % — ik & LU Tk
95,

not<>eating (X7 v KB Y 2757 THBIRD 5D
DEZT7A—2%2F>TWEALY FERLTHED,
ZOBEEFBEAL Y RP—RTDF-> TV A REE K
LTW3, BFEHZLTWE ALY RRHBGEIZ5D
DIED > 5 2 DIXE U2 > TWB, ZDIRD 5 DD
EME ALy ROREZRL TWD, flag0 DEDESY
M stateDB IZ L > TRILREBOLDZEEL NNy ¥ a2
THHEIELTWEEHS LR, RBIZZ DN ZIT-
TWEALY RES LTV,

T TIVIRE DO FEATHER & — ok

not <> eating

00000000 01000000 02000000 03000000 04000000

01000000 01000000 01000000 01000000 01000000
flag 0 0x7fb22255e090 -> 0x7fb22255e090 hash Sfeba6a0 iter 5

not <> eating

00000000 01000000 02000000 03000000 04000000

01000000 01000000 01000000 01000000 01000000

flag 0 0x7fb22255e090 -> 0x7fb22255e090 hash Sfeba6a0 iter 4

not <> eating

00000000 01000000 02000000 03000000 04000000

01000000 01000000 01000000 01000000 01000000

flag 0 0x7fb22255e090 -> 0x7fb22255e090 hash 5feba6a0 iter 3

not <> eating

00000000 01000000 02000000 03000000 04000000

01000000 01000000 01000000 01000000 01000000

flag 0 0x7fb22255e090 -> 0x7fb22255e090 hash 5feba6a0 iter 2

not <> eating
00000000 01000000 02000000 03000000 04000000

01000000 01000000 01000000 01000000 01000000
flag 0 0x7fb22255e090 -> 0x7fb22255e090 hash 5feba6a0 iter 1

13 FFh

SEOFRELT Z 7DHREITHROELUER AR ERT
Z7NT) XLEZHNTEDTH E D EERETITR-
TV, CTLMETIEHZL, TRTOEEE2RLT
D HBMTH IR D R UERITBE RN, DK
LU FE17HKRILIREE DB IZIRDIREE 2 28k 3 ) &
NBERAEVFHHREIIHEZ 5,

Hikd o A€V, T UTHEIERT DR
EWXFHTITODLENRDH D, 51, CTLHADYZ 7
FHEHARFEL UTHATELSBEDRH B, ZDH
SEEHEBERT 2 Z EHRIIESZLEbN S,

BRI E T UVREDNYESTS & O Gears OS HIR
DETFIVEREIIIT> TV,

14 SROEH

ZD0S #ALETIVIREIX OS DILIEMZ 731 &
RZ A NRDOEAFKLEIZHNTWB EEZ NS, TD
BEE, TN AEEKD RS codeGear/dataGear T
EPNTWBLEDRD B,

REDOREFIZET TR RDREBOMAS LY 2RI E
HHRTHRENR, AEETHRET S HIETH B, T DI,
A UREOMASOLERDINIIHLAET 2 Z & TRESR
WEET2EHT, REBEIPEITE2HENZ 5,

ALy FEDT VX LATRE S, £713@FTAL Y
KA 2 ZHIEN D BIGEITDOVWTEZ S, FOHIE
ZEBTDDITIE. ALy K DIREZE memoryTree
¥ UTRE T 5 iterator Z ALy ROBEITHET S
RBEDH B, L UBIED Data Gear & FDEMKL T
BWEbDTH O, ETHITERE T2 HENLW,
F 72K X 5 Data Gear 13 iterator TH D728 /) —<
WL ARV IFIFOHER VLS IZ L TEL BB D
5, ZMD7-& Data Gear D HENAEAL IZIF TR NBE &
A

ETNMREZIT 7B, AT Y ORE% iterator
THRELTWS, Z®D memoryTree % EITHEEE LT
trace Ll 5 Z & 23Sk, BRI X N /RED SR
DETIREEELENRETHDIEEZ LD, IHIT
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Figure 8: DPP on Gears OS



