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Figures from Ball & Larus, “Efficient Path Profiling”
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Func(Module M)

foreach (F in M)

// Canonicalize LLVM Basic Blocks

foreach (B in F)

bbid++
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%indvars.iv = phi i64 [ %16, %.lr.ph.us ], [ %indvars.iv.next, %17 ]

%i.01.us = phi i32 [ %6, %.lr.ph.us ], [ %32, %17 ]

%18 = getelementptr inbounds float, float* %9, i64 %indvars.iv

%19 = load float, float* %18, align 4, !tbaa !5

%20 = getelementptr inbounds float, float* %10, i64 %indvars.iv

%21 = load float, float* %20, align 4, !tbaa !5

%22 = getelementptr inbounds float, float* %11, i64 %indvars.iv

%23 = load float, float* %22, align 4, !tbaa !5

%24 = getelementptr inbounds float, float* %12, i64 %indvars.iv

%25 = load float, float* %24, align 4, !tbaa !5

%26 = getelementptr inbounds float, float* %13, i64 %indvars.iv

%27 = load float, float* %26, align 4, !tbaa !5

%28 = getelementptr inbounds i32, i32* %14, i64 %indvars.iv

%29 = load i32, i32* %28, align 4, !tbaa !1

%30 = tail call float @_Z19BlkSchlsEqEuroNoDivfffffif(float %19, 

float %21, float %23, float %25, float %27, i32 %29, float undef)

%31 = getelementptr inbounds float, float* %15, i64 %indvars.iv

store float %30, float* %31, align 4, !tbaa !5

%32 = add nsw i32 %i.01.us, 1

%33 = icmp slt i32 %32, %7

%indvars.iv.next = add nsw i64 %indvars.iv, 1

br i1 %33, label %17, label %._crit_edge.us
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 %18 = getelementptr inbounds float, 

float* %9, i64 %indvars.iv

 %19 = load float, float* %18, align 4, 

!tbaa !5
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thread

local buffer

BBID

MEM0

MEM1

.

.

.

posmov %fs:0xffffffffffffffe8,%rax

mov (%rax),%ecx

movl $0x14e00,0x18(%rax,%rcx,1)

movq $0x51cfa0,0x1b(%rax,%rcx,1)

mov 0x115467(%rip),%rdx

lea (%rdx,%r15,8),%rsi

mov %rsi,0x21(%rax,%rcx,1)

mov (%rdx,%r15,8),%rbx

addl $0x0f,(%rax)

...

Find position in buffer

Store BBID into buffer

Store MEM 0 .. N-1

Update position

Pseudo Code Instrumentation

Instrumented x86 Assembly
.

.

.
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Buffer = __ctGetBuffer()

Buffer Position = __ctGetBufferPos()

fence singlethread acquire

*Buffer Position = __ctStoreBasicBlock(BBID, Buffer Position,Buffer)



__ctStoreMemOp(Addr, Number, *Buffer Position)



New Pos = __ctStoreBasicBlockComplete(Number of MemOps, 

Buffer Position, Buffer)

fence singlethread release

__ctCheckBufferSize(New Pos)
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 Buffer = __ctGetBuffer()

mov %fs:0xffffffffffffffe8,%rax

 Buffer Position = __ctGetBufferPos()

mov (%rax),%ecx

 fence singlethread acquire

// Compiler directive

 *Buffer Position = __ctStoreBasicBlock(BBID, Buffer 

Position, Buffer)

movl $0x14e00,0x18(%rax,%rcx,1)

 __ctStoreMemOp(Addr, Number, *Buffer Position)

movq $0x51cfa0,0x1b(%rax,%rcx,1)
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Buffer = __ctGetBuffer()

Buffer Position = __ctGetBufferPos()

fence singlethread acquire

*Buffer Position = __ctStoreBasicBlock(BBID, Buffer Position, Buffer)



__ctStoreMemOp(Addr, Number, *Buffer Position)



New Pos = __ctStoreBasicBlockComplete(Number of MemOps, 

Buffer Position, Buffer)

fence singlethread release

__ctCheckBufferSize(New Pos)
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Buffer = __ctGetBuffer()

Buffer Position = __ctGetBufferPos()

fence singlethread acquire

*Buffer Position = __ctStoreBasicBlock(BBID, Buffer Position, Buffer)



__ctStoreMemOp(Addr, Number, *Buffer Position)



New Pos = __ctStoreBasicBlockComplete(Number of MemOps, 

Buffer Position, Buffer)

fence singlethread release

__ctCheckBufferSize(New Pos)
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%9 = icmp eq i32 %argc, 4  

%dir9 = zext i1 %9 to i8, !ContechInst !1



Buffer = __ctGetBuffer()

Buffer Position = __ctGetBufferPos()

fence singlethread acquire

*Buffer Position = __ctStoreBasicBlock(BBID, Buffer Position, Buffer)



__ctStoreMemOp(Addr, Number, *Buffer Position)



__ctStorePathInfo(Predecessor Direction)

New Pos = __ctStoreBasicBlockComplete(Number of MemOps, 

Buffer Position, Buffer)

fence singlethread release

__ctCheckBufferSize(New Pos)
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%90 = getelementptr inbounds %struct.OptionData_, 

%struct.OptionData_* %89, i64 1, i64 %iv, i32 8
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NULL != dyn_cast<GlobalValue>(addr) &&

gv->isThreadLocal()
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for (i = m; i < n; i += step)

{

...

x = q[i+1];

p[i] = x;

...

}

while (x != last)

{

*x = ...;

x++;

}
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while (x != last)

{

*x = ...;

x++;

}

.lr.ph:

%4 = phi i8 [ %10, %8 ], [ %2, %.lr.ph.preheader ]

%.01 = phi i8* [ %9, %8 ], [ %s, %.lr.ph.preheader ]

%9 = getelementptr inbounds i8, i8* %.01, i64 1

%10 = load i8, i8* %9, align 1, !tbaa !1

%11 = icmp eq i8 %10, 0

br i1 %11, label %.loopexit.loopexit, label %.lr.ph
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for (i=start; i<end; i++) {

price = BlkSchlsEqEuroNoDiv( sptprice[i], 

strike[i], rate[i], volatility[i], 

otime[i], otype[i], 0);
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 q[0] = q[*x]
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if (p != Local[ProcessId].pmem) {

SUBV(Local[ProcessId].dr, 

Pos(p), 

Local[ProcessId].pos0);

DOTVP(Local[ProcessId].drsq, 

Local[ProcessId].dr, 

Local[ProcessId].dr);

}

Local[ProcessId].drsq += epssq;

drabs = sqrt((double) Local[ProcessId].drsq);
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int fib(int n) {

if (n < 2)

return n;

int a = cilk_spawn fib(n-1);

int b = fib(n-2);

cilk_sync;

return a + b;

}

fib(2);
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