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About Zoom
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Performance Optimizations

• Threading 
• Branch prediction
• Timers
• Containers
• Object lifetimes
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• Create thread pools 
• Event driven async main thread
• One or more sync or async auxillary threads or message 

aware async thread pool 

• Locking is expensive
• Debugging is a nightmare
• Keep the common data to minimum

Threading
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Threading – HW profiling 
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Threading – CPU Affinity 

unsigned	int	id	=	1;
cpu_set_t	cpuset;
CPU_ZERO(&cpuset);
CPU_SET(id,	&cpuset);

pthread_t	current_thread	=	pthread_self();				
pthread_setaffinity_np(current_thread,	sizeof(cpu_set_t),			

&cpuset);
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Locks are expensive – use no-lock queues for ITC 

Threading– No Lock Queues 
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Memory reordering rule:   “The re-ordering shall not modify the 
behavior of a single threaded program”

Threading - Re-ordering Impacts

int	D,	E;

void	compute()	
{

D		=	E	+	2;
E	=	0;

}
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Threading – Memory Barriers 

int	global;
int	updated;

void	compute()	
{

global	=	x;
updated	=	1;

}

Ensure that the correct re-ordering is enforced.
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Threading – Compiler Fencing

Use the compiler barriers as needed 
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Performance Optimizations

• Threading 

• Branch prediction
• Timers
• Containers
• Object lifetimes
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Performance – Micro-optimizations

Execution	time
1.6s
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Performance – Micro-optimizations

Execution	time	
0.06s
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Branch Prediction 
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Performance Optimizations

• Threading 
• Branch prediction
• Timers
• Containers
• Object lifetimes
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Timers

• Critical for our platform – 5ms to 24 hours 
• Time Unit = 5ms
• Interfaces – Set and Cancel 
• Timer thread – Thread priority to 99 and CPU affinity
• Timer Wheel Algorithms
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Timers – Basic Timer Wheel 
• Each slot can be an array index  - insertion and removal O(1)
• t = 5ms, n = 14
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Performance Optimizations

• Threading 
• Branch prediction
• Timers
• Containers
• Object Lifetimes 
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std::vector<int> v;
v.push_back(10);

std::list<int> l;
l.push_back(10); 

Containers
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std::list<int> l;
l.push_back(10); 

Containers
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Containers

Create	the	list
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Containers
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Containers

Assign	the	value	
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Containers

Delete	the	node
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std::vector<int> v;
v.push_back(10); 

Containers
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std::vector<int> v;
v.push_back(10);

std::list<int> l;
l.push_back(10); 

Containers
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Containers – Vectors vs List
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Containers – Vectors vs List
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class mem {
private:         

map<int, string> m;
public:

void insert(map<int, string> &m) {
m[100] = “test”;

}
}

Containers – Beware of hidden [cost of] 
memory allocations 

Allocates	memory	
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Performance Optimizations

• Threading 
• Branch prediction
• Timers
• Containers
• Object Lifetimes 
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Object Lifetimes
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Object Lifetimes

int cnt=_packet_vector.size();

for(int i=0;i<cnt;++i)
{

if(_sink) _sink->On_Data_indication(_packet_vector[i]);
}
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Object Lifetimes

void Video_Session::On_Data_indication(packet_t *pkt)
{

Video_Data vdata(pkt);
if(vdata.m_resolution == 1080P)
{

if(_conn)
{

_conn->Close(E_NOT_SUPPORTED);
_conn->release_reference();
_conn=nullptr;

}
}

}
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Object Lifetimes

void TCP_Connection::Close(int error_code)
{

_packet_vector.clear();

if(_sink) _sink->release_reference();
_sink=nullptr;

}
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• Godbolt.org
• Valgrind, Intel Inspector, Google sanitizer 
• Cppcheck
• Intel vTunes
• Google benchmark library

Profiling, Debugging
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C++ is hard – use the right tools and judgment

Final Thoughts 
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Thank You
Connect With Us

blog.zoom.us@zoom_us


