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0 2.1. MassiveThreads/ DM OO00O0O0O0O0O0O0O

1 task_t task_create(task_func_t func, globalptr_t p);
2 globalptr_t task_join(task_t task);

0 2.2. MassiveThreads/DM OO0 00O API

void seq-sort(int  ptr, size_t size);
void gsort(globalptr_t arg) {
// get ptr, size from arg.
if(size < threshold) {
return gsort(ptr, size/sizeof(int), sizeof(int), cmp);
}

// split array with some pivot (in normal gsort way).
task_t t1 = task_create(gsort, argl); // left of pivot
task_t t2 = task_create(gsort, arg2); // right of pivot
task_join(t1);

task_join(t2);
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typedef struct {
globalptr_t p;
size_t size;
} global_memvec_t;
enum options {
REUSE = ...,
UPDATE = ...,
OWN = ...,
h
globalptr_t global malloc(size_t size);
globalptr_t global_dmalloc(size_t size, size_t page_size);
void global free(globalptr_t p);
void x*localize(global_ memvec_t read_vs|[], size_t n_read_vs,
global_memvec_t write_vs[], size_t n_write_vs,
int options);
void commit(global_memvec_t write_vs[], size_t n_write_vs);
void invalidate(global_memvec_t vs[], size_t n_vs);
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3.2 Valgrind
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£ib(1)
£ib(2) [[return 1; i
spawn x=fib (1) ; 'f'b 0 3
£ib(3) [Yspawn y=fib (0); | |=* (9) .
3 . return 1;
1] spawn x=fib (2); SYLC; H |
4] spawn y=fib (1) ; [l return x + y;
5| synei £ib(1)
return x + y; r
| return 1; [
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O 3.2. Mgascheck 000000000000 0OODDODODO

000000000000 000000000D0D0000000000MgascheckODOOOOOO
gobogooboobood

e JOOOOO
Valgrind OO0 0000000000000 O0OO0O0O00OO0O0O0O0OO0O0OO0OO0OO0ODOOOooOOO
ggad

e OO

e GAS
GASOOOOOO

e JUOOODONO
0000000000000 000000000000000 mallocd mmap 00000
gooooooooobobooobobobooooo

0000 GASOOOOO0ODO MassiveThreads/ DM O0OO000000O00OO0OOOOOOOODO
000 malloc 0000000 ODOODOOODOO Mgascheeck 000D ODOD0OODOOOOODOO
000000000000000000000000000D GASOODODOOOoOoooOooo
client request 0000 GASOODOOOOOOOOOOOO Mgascheck 0OOOODODO

335 0000000

gooboon
Mgascheck O MassiveThreads/ DM 0 0000000000000 0O000O00OO0OOOOO
goooooooooboboboobbobobbbbobbbbboooooooooooooooooon



O 30 Mgascheck 19

0000 Valgrind DOODOO0OOOOOO00O00O0 IROO Mgascheeck 0O00OO0OO0ODOOOOOOO
O0OMgascheck 000 IROOOOCOO0ODOOOODOODOOODOOOO0OODODOOOODOOOO
IROODOODO0ODO0ODOO0ODO000O00000 LoadOOOODOOOOO loadOOOOOOO
000000 Lead 00000000000 OO0OOOODOODOOOOOODODODOO StoredO
000 Stored, CASO,LLSCOO000000O000OD0O0O0O0O0O0OOOOOOOOOOOOOO
00 load/store 00 0000000000000 DODOOODOODOO load/store 0000
0000000000 D0DO0000D0000000O0OMgascheck 00O0OD0OODOOODOODOO
ggbooobooboooboobboobooboboobooboboobbobboobbon
ggbogobooboooboobboobuoobbooboobobooboboboboobobon
goboooobooboboooboooboobboooboobDboobooboobDbooobOon
gobooobooboboobbooboobboobobooboooboo

e JI0IDUOODDUOUODDUOODUUODDOUODLUOUODODDUODDUUODDbDOODOODDO
000000000 MassiveThreads/ DM OO00O0000000O0OO0O0OOOOOOOO
gbobooboooboo

e 0D DDOOO MassiveThreads/ DM OO0 00D DDO00OODDO0OOODODOOODDOOOO
gooboobooobooooboonboo
Mgascheck 000000000000 DOO0O0OOOOOOOODOOOODOOOODOOOOO
gboboobogboboobbooboobboobboobooobod

e GASOUODDDOOO MassiveThreads/ DM O DD O00000O000O0DO0DOO localize O
commit 00 0000000000000 00D0O00DOOOOOO0ODOOOMgascheck 00O
000 MassiveThreads/DM stub OO0 00O localize 0 GASODODOOOO0OOODODO
0000000000000 0Mgascheck 00 localize 000 localize 000000000
000000000 IDO0O00ODO00O00000Mgascheck GASODOOOOOOOO
O0000000000000 localizeDO0OODODOODODOOODDOOOO localizeODOODO
O00000000000000000000 lecalizeDODODOOOOOOOOOOODODODOO
localize 00 GASOOODOOOOOOODOOOOODOOOOODOOOOOO localizeOOODO
000000000000 IDO localize 00000 OO migration point 0000000
000 localize 00000000000 ODO0O0000OODODOOOOOOOOOOOODODOO
gboooobogoo

e JOOODODODODODODODOOODODODODDODDODODODDDDODODODODODODODODDODODODODODODOOO
OO000d0o0doO0o0oO0o0oo0oOo0oOoooOOo IbODoO0DOOoO0ODODOoOODOOoODOO
gobooooobo IboooooOooo IbododbOoooDOobooUooOOoboboooOoobooo
00000000000 migration point 0000000000000 DOOODOOOOOOO
goooobogoo



O 30 Mgascheck 20

int global_var;
void * x = malloc(...);

// migration point
x[0] = ...; // <—— error!
global_var = ...; // <—— error

D T s W N =

O 3.3. Detectable bug: heap and global variables

mgasptr_t task_foo(mgasptr_t g_arg) {
int x = 5; // stack variable
arg_t * l_arg = localize(g_arg, ...);
x += *(llarg—>x); // invalid access: parent stack.
larg—>x = &x; // gwing stack pointer to children tasks (errornous)
commit(g-arg, ...);
spawn task_foo(g-arg); // create children tasks

© 0 N O Utk W N

O 3.4. Detectable bug: stack variables

goooooboooboon
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globalptr_t gp;

int x = *gp; // cannot use global pointer as normal pointer
void * p = localize(...); // localize of gp

int y = xp; // OK

spawn foo();

y = *p; // cannot use localized pointer over migration point
p = localize(...); // you should re—localize

y = *p; // OK

unlocalize(gp);

x = *p; // cannot use localiezd pointer after unlocalize

© 00 g O O W N

=
o
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28, 000000000000000

e 19000 localize 00 0000000000000 0O0D0D0O0O0000O0O0OD UPDATED D
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5Sint +T(Fn71) +T(Fn,2) n Z 2
— 58t (Fuyr — 1) (4.2.2)
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24 }

globalptr_t fib(globalptr_t arg) {

int % arg_ = localize(arg, ...); // localize argument
if(xarg. < 2) {
// if xarg- = 0 or 1, you only have to return it as it is.
return arg;
}
task_t childtasks|[2];
globalptr_t childargs = global_malloc(2xsizeof(int));
int * childargs_ = localize(childargs, ...);
childargs_[0] = *arg_ — 1;
childargs_[1] = *arg_ — 2;
commit(childargs, ...);
childtasks[0] = task_create(fib, childargs + Oxsizeof(int));
childtasks[1] = task_create(fib, childargs + 1lxsizeof(int));
task_join(childtask[0]);
task_join(childtask[1]);
// you should localize childargs again
// since it runs over some migration points.
childargs_ = localize(childargs, ..., UPDATE);
arg_ = localize(arg, ...);
arg_[0] = childargs[0] + childargs[1];
commit(arg, ...);
return arg;

0 4.1. Naive Fibonacci Computation with Task Parallelism

0000000000000 0O0Do0o000D0ODOoo0o0oOoDOonDoon, cilksort OO0
00000oooooooooodccksort 000000000 4200 430000
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