


Phases in Programs 

1. Architecture

2. Dynamic Optimizations

3. Compiler Optimizations

4. Power Management



Phases in Programs 

1. Fine-grain (1-10 instructions)

2. Coarse grain (1000-10000 instructions)

3. Large Scale (eg: 100 M chunks)



BBV 

1. Basic Block Vector

2. What is a Basic Block?

3. A continuous sequence of code with one entry 

point and one exit point

4. How many basic blocks in the following code

L1: I1

L2: I2

L3: I3

I4

If cond true go to L3

L6: I6

L7: Loop L1



Basic Blocks 

1. How many basic blocks in the following code

L1: I1

L2: I2

L3: I3

I4

If cond true go to L3

L6: I6

L7: Loop L1

Answer: 3 basic blocks

B1 = {I1, I2} ; I3 is an entry so cannot be in this BB

B2 = {I3, I4,I5}

B3 = {I6, I7}



Assume each node is an instruction.

Each arc shows flow of program control.

Find basic blocks in this program graph



Static Basic Blocks vs Dynamic 

1. Can static and dynamic basic blocks be different?

2. What we did on previous page was static

3. Many profiling tools just identify dynamic basic 

blocks

4. How can dynamic basic blocks be different in the 

following example?

L1: I1

L2: I2

L3: I3

I4

If cond true go to L3

L6: I6

L7: Loop L1











Phase Finding Algorithm





Bayesian Information Criterion –

A penalized likelihood



















Other Work from Same authors



Speed of Simulators

CPU 2006 programs range from 300 billion to 5 

trillion instructions



Available Simulation Points 

1. CPU 2000 – Alpha binaries from UCSD

2. CPU 2006 – PINPOINTS tool from Intel

3. CPU 2006 – Pin Points from UT LCA (ICCD 

2006 paper, Nair and John) (x86 binaries)

4. CPU 2006 – 22 Alpha binaries – K. Ganesan 

(SPEC workshop 2009)

5. PARSEC  - ROI (Region of Interest)

6. CPU 2006 – for SIMICS  - based on Ultra 

SPARC binaries – being generated in LCA now



Available simpoint tools 

1. PINPOINTS tool from Intel (PIN based)

2. Valgrind BBV generation tool (Open source)

3. Qemu BBV generation (Open source)

4. PinPlay – to fast forward upto the simulation 

point 



ICCD (International Conference on Computer 

Design)

1998
















