( (ESA Developers Conference

)

EERHNAEMMOT—IN—ZA VI L—Y gV



;I.!.I@]

SERDEGRE

RH

VILFAPTARAT—=ILT S

XEV ED3

tBEAT I 17 MEFIERE



85,000 v.s. 80,000
FE7LA
EyREORE MMO FPS



As CPU cores become both faster and more numerous,
the limiting factor for most programs is now, and will
be for some time, memory access. Hardware
designers have come up with ever more sophisticated
memory handling and acceleration techniques—such as
CPU caches—but these cannot work optimally without
some help from the programmer.

Ulrich Drepper
“What every programmer should know about memory”
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Tony Albrecht's Latency Elephant Article

Mike Acton's Sketches on Concurrency,
Data Design and Performance

Data-Oriented Desigh on Game Developer
Magazine

~ Trends for 2009 in Retrospect ~
algamedev.com
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FIGURE 1. Processor-Memory Performance Gap.[Hen96].

A Case for Intelligent RAM: IRAM, David Pattersonfth &t
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class CommandAttack : public CommandMNode{
private:
ssp_bushi enemy_;
public:
CommandAttack{GameController *controller, ssp_bushi& bushi, ssp_bushi& enemy)
: CommandNode(controller, bushi), enemy_{enemy){

}

void execute()
if{controller_->lock(enemy_) && controller_->lock({bushi_)}{
bool killed = bushi_->attack{enemy_);
if(killed){
std::cout << "getting rid of dead body" << std::endl;
controller_->getSenjo()->out{enemy_->x{), enemy_->y(}, enemy_->getld(}); // could compete

ssp_bushi left = controller_->getBushiAt(enemy_->x(), enemy_->y()):
if{'contraller_-=isBushiNull{left))
std::cout << "the body seems to be left" << std::endl;
}
lelse{
std::cout << "Giving up locking..." << std::endl;
}
controller_->unlock({bushi_);
controller_->unlock{enemy_);

}
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bool attack(ssp_bushi& enemy){
if{lenemy-=isAlive(}){
return false;
}
iffenemy->getTairyoku() <= kogekiryoku_){
ff enemy gets killed
enemy->setTairyoku(0);

kubi_list_.push_back({enemy);
enemy->getButai()-=killed{enemy);

iflenemy->reward() == REWARD_SODAISHO){
/! stop the war
GLOBAL_STATE = STATE_TERMINATED;
std::cout << enemy->getName(} << " Uchitottari! The war has finished..." << std::end|;
}else iflfenemy->reward() == REWARD_BUSHO){
std::cout << enemy->getName() << " Uchitottari!" << std::endl;
}
return true;
lelse{
enemy->setTairyoku({enemy->getTairyoku() - kogekiryoku_);
}

return false;

}
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ssp_bushi nagamasa = sspService->create<Busho>{100002);
nagamasa->setName("Kuroda Nagamasa");
nagamasa->setX(520);

nagamasa->setY(500);

nagamasa->setld(100002);
nagamasa->setButai(all_butai_[0]);

e

ssp_bushi bushi = sspService->create<Ashigaru={bushi_id);
bushi->setName("Togun Ashigaru " + itos(bushi_id));
bushi->setX(x);

bushi->setY(y);

bushi-=setld{bushi_id);

bushi->setButai(all_butai_[butai_ix]);

Fa—rL T A
ssp_bushi getBushiAt(unsigned int x, unsigned int y}{
return sspService_->get(senjo_->getBushildAt(x, v});

}
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I lock
bool lock{SSP<AbstractPointee, Storage>& ssp){

if(ssp.locked_ ){
std::cout << "already locked" << std::endl;

return false;

}

if(ssp.storage_->lock()}{
if(ssp.ptr_ix_ 1= ssp.storage_->getCurrentPtrindex()}{
/{ this is a tricky situation.
{{ this instance refers to obsolete pointee
I/ lock should be made on the latest, so fix the situation
ssp.storage_->decrement{ssp.ptr_ix_);
ssp.ptr_ix_ = ssp.storage_->increment(); // should be equal to getCurrentPtrindex

}

ssp.locked_ = true;

}

return ssp.locked_;

}
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// any counting operations are not done until unlock is called
bool lock(){
if(__sync_bool_compare_and_swap(&madified_, (T*)0, pointee_array_[ptr_ix_])){
modified_ = pointee_array_[ptr_ix_]->clone();
return true;

} new TTREFR+%

return false;

}
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bool unlock(SSP<AbstractPointee, Storage>& ssp){

if(ssp.locked_ ){
return false;

}

unsigned int new_ptr_ix = ssp.storage_->unlock();
if(new_ptr_ix < ssp.storage_->getMaxPtrSize()){
if(new_ptr_ix != ssp.ptr_ix_){
ssp.storage_->decrement(ssp.ptr_ix_);
ssp.ptr_ix_ = new_ptr_ix;
}
ssp.locked_ = false;
return true;

}

ssp.locked_ = false;
return false;

}
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unsigned int unlock(){

unsigned int new_ptr_ix = findAvailablelndex();

iffnew_ptr_ix == ATOMIC_STORAGE_PTR_SIZE){ ?l'f'l' :/ I‘
! no slot availalbe
et & new_f->count = 3;
modified = 0; f- I 0_
std::cout << "no slots available” << std::endl; neW_ >vaiue = '
/fprintArray(); A
return new_ptr_ix; th|$'>'f = newﬂ_f;

}

unsigned int old_ptr_ix = ptr_ix_; * fa-)’ ""1' }"9—0){?1”

| & Z [Fatomiclchi,
/I assign new ﬂl_’,a):l 7§TC‘3CPU1J‘

pointee_array_[new_ptr_ix] = modified_; — .

counter_array_[new_ptr_ix] = 1; 5 a"r‘; ﬁcount (‘:. Value
total_ix_++; a)ﬁEb\EﬁEhT b‘%ﬁ
] memaory bamrier =============== EE‘*E b\

__sync_synchronize ();

i

ptr_ix_ = new_ptr_ix; // some readers may start reading
modified_ = 0; // for writers

return ptr_ix_;
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unsigned int findAvailablelndex(}{
unsigned int new_ptr_ix = 0;
for(int i=1; i<ATOMIC_STORAGE_PTR_SIZE; i++){
new_ptr_ix = (ptr_ix_+i >= ATOMIC_STORAGE_PTR_SIZE)?
(ptr_ix_ + i -ATOMIC_STORAGE_PTR_SIZE)
plr_ix_ +0;
if(counter_array_[new_ptr_ix] == 0){
{f found available slot

e NIV I—H0I
Ii;{s;?;tez Ealrc:gy_[new ptr_ix]} f‘ -2 T": EﬁFﬁ h‘_"' ﬁu ﬁ L{.
de_'l..etePnint_Eﬂ_new_ptr_ix}; ck 2 t g-é é:\ U t
. b‘ﬁﬂ#%ﬁfﬂjﬁiﬁﬂ
return new_ptr_ix; Eg- % o é: 13‘5 %

}

return {unsigned int) ATOMIC_STORAGE_PTR_SIZE;
}
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0. Development Windows

CPU: Intel® Xeon™ (1MB cache, 2.80GHz, 800MHz FSB) * 2
RAM: DDR2-800 Registered 512MB * 2, 256MB * 2

OS: Windows XP SP2

1. Development Linux

CPU: Intel® Core™2Duo P7370(3MB cache, 2.00GHz, 1066MHz FSB) * 1
RAM: DDR3-1066 2GB * 2

0OS: CentOS 5.5(Linux Kernel 2.6.18)

2. Mid-Range

CPU: Intel® Xeon™ ES5506(4MB cache, 2.13GHz, 4.8GT/s QPI) * 2
RAM: DDR3-1333 Registered 2GB * 4

OS: CentOS 5.5(Linux Kernel 2.6.18)

3. High-End (NEC Express5800/R140b-4)

CPU: Intel® Xeon™ X7560(24MB cache, 2.26GHz, 6.4GT/s QPI) * 4
RAM: DDR3-1066 Registered 8GB * 4

0OS: Windows Server® 2008 R2
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takenori@versant.com

Scalable Smart Pointer project page
http://code.google.com/p/ssptr/
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