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2. Optimizing C/C++ Code

2.1 Writing C/C++ Code 2

2.2 Compiling C/C++ Code




2.2.1 Compiler options

2. 2.2 Memory Dependencies

2.3 Profiling Your Code
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2.4 Refining C/C++ Code

2.4.1 Using Intrinsics
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2.4.2 Wide Memory Access for Smaller
Data Widths
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2.4.3 Software Pipelining
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2.4.3.1 Trip Count Issues
minimum safe trip count.

2.4.3.2 Eliminating Redundant Loops, {EAEINIH DGR B K1
N, iR A TUR AR . N T A2 TR TEH LA B E
2.4.3.3 Communicating Trip—Count Information to the Compiler

2.4.3.4 Loop Unrolling

2.4.3.5 Speculative Execution (?mh option)

2.4.3.6 What Disqualifies a Loop from Being Software—-Pipelined
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3 Compiler Optimization Tutorial

3.1 Introduction: Simple C Tuning

3.2 Lesson 1: Loop Carry Path From Memory
Pointers
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3.3 Lesson 2: Balancing Resources With
Dual-Data Paths
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3.4 Lesson 3: Packed Data Optimization of
Memory Bandwidth
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3.5 Lesson 4: Program Level Optimization
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a) If a particular argument in a function always has the same
value, the compiler replaces the argument with the value and
passes the value instead of the argument.

b) If a return value of a function is never used, the compiler
deletes the return code in the function.

¢) If a function is not called, directly or indirectly, the
compiler removes the function.

d) Also, using the —pm option can lead to better schedules for
your loops. If the number of iterations of a loop is




determined by a value passed into the function, and the
compiler can determine what that value is from the caller
then the compiler will have more information about the
minimum trip count of the loop leading to a better resulting
schedule.

3.6 Lesson 5: Writing Linear Assembly
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4. FeedbackySolutions
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5. Optimizing Assembly Code via Linear
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Table 1 Raw Performance Comparison Between C64x+ and C66x
Cédx+ C674x CE6x
Fixed point 16x16 MACs per cycle 8 8 32
Fixed point 32x32 MACs per cycle 2 2 8
Floating point single precision MACs per cycle nia 2 8
Arithmetic floating point operations per cycle nia & 162
Arithmetic floating point operations per cycle nia & 164
Load/store width 2 x 64-bit 2 % 64-bit 2 % 64-hit
Vector size 32-bit 32-bit 128-bit
(SIMD capability) (2 x 16-bit, 4x-8bits) (2 = 16-bit, 4x-8bits) (4 x 32-bit, 4 x 16-bit, 4x-8bits)
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2 Overview of the TMS320C6600

2.1 Key Additions

2.2 C66x Floating—Point
Overview

2.3 128-Bit Data Type

3 C66x Floating—Point and
Vector/Matrix Operations and
Optimizations

3.1 Floating—Point Arithmetic 15
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3.2 Complex Matrix Operation
and Vector Operations using
Advanced C66x Fixed—Point
Instructions.
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3.3 Matrix Inversion
Considerations
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4 Additional Tuning Techniques
for C66x Software—-Pipelined
Loops .

4.1 Reducing Register
Pressure in the TMS320C66x
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4.2 C66x Limitation on Common
Sub Expressions (CSE)
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4.3 Live-Too—Long Problem in
C6000 C Code.
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1.3 Hand-Tuning Loops and Control Code on the TMS320C6000

RS FEBER: http://www.ti.com/lit/an/spra666/spra666.pdf
Hand-Tuning Loops and Control Code on the TMS320C6000 (spra666)
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2.2 TM5320C65000 Comnpiler

eneral Performance Tuning Strategy

2.1 Selecting the Right Compiler Options
3.2 Basic Performance Tuning Tips

3.3 Exploiting Cptirizer Cormments (-5)

ElE] 4 Tuning Software-Pipelined Loops
EE] 4,1 Using restrict gualifiers, MUST_ITERATE pragmas, and _nasserts()
[T 4.1.1 Establishing a Baseline

4,3 Handling Mested Loops
4.4 Using Intrinsics to Tune Software-Fipelined Loops

. [} 4.4.1 Casting Between Types

EE] 4.4.2 Example Using Intrinsics

T 4.4.2.1 Preliminary Analysis
----- E] 4.4,2.2 Selecting an Unroll Factar
[T 4.4.2.3 Packing Data

[T 4.4.2.4 Final Results
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=] 5 Optimizing Contral Code

5.1 Restrict Qualifying Pointers Ermbedded in Structures

[T} 5.1.1 Basic Rules

E] 5.1.2 Identifying Cases When Copies of Pointers are Needed
5.2 Optirmizing “If* Statements

[T 5.2.1 If-Conversion

E] 5.2.2 "If* Statement Reduction When Mo “Else” Block Exists
') 5.2.2 “1f* Statement Elimination

') 5.2.4 *If* Statement Elimination By Use of Intrinsics

[} 5.2.5 *If* Statement Reduction Via Common Code Consolidation
E] 5.2.6 Eliminating Mested “If* Statements

E] 5.2.7 Optimizing Conditional Expressions

5.2 Handling Function Calls

5.4 Improving Performance of Large Control Code Loops

E] 5.4.1 Lsing Scalar Expansion to Split Loops

[lT] 5.4.2 Optimizing Sparse Loops
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Pointers Embedded in

M. BB gitatk

Structures typedef struct{
short * datal;
short * data2;
}s;
RS FAT T B s g5 RA R4t 4 restrict-qualified,
{H RS RA TP T4 s->datal, s->data2p 1%k
J& non-qualified.
fil PRI i AR v e R restrict-qualified
FREF o JEAAR N T B I 45 X 28 Jr e et H
JRyEBARE K 1) E 4l
filan.  RIHGE T RERERE ptrl FI ptr2. B4
RN ETRE s->datal l s->data2 Mz e1il.
Ja BB AT I FRER ptrl A1 ptr2 Sk i) 2 .
short * restrict ptrl;
short * restrict ptr2;
ptrl = s->datal;
ptr2 = s->data2;
5.2 Optimizing “If” TR I RA H 26K if/else 73X o T8
Statements Disqualified loop, ZmiF#sAAEr =4 software

pipeline., X—3Kiliid 7 4~/N case by case I
T BRI RAE IR T 4 F 32

5.2.1 If-Conversion

5.2.2 “If” Statement Reduction When No
“Else” Block Exists

5.2.3 “If” Statement Elimination

5.2.4 “If” Statement Elimination By Use of
Intrinsics

5.2.5 “If” Statement Reduction Via Common Code
Consolidation

5.2.6 Eliminating Nested “If” Statements
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5.2.7 Optimizing Conditional Expressions
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5.3 Handling Function Calls
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5.4 Improving Performance of
Large Control Code Loops
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5.4.1 Using Scalar Expansion to Split Loops
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5.4.2 Optimizing Sparse Loops
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[ 3.1 Invoking Optimization

E] 3.2 Optirmizing Software Pipeining

.. ..ﬂT} 3.2.1 Turn Off Software Pipelining (--disable_software_pipelining Option)

=] 3.2.2 Software Pipelining Information

E] 3.2.2.1 Loop Disqualified for Software Pipelining Messages

E] 3.2.2.2 Pipeline Failure Messages

: E] 3.2.2.3 Register Usage Table Generated by the --debug_software_pipeline Option
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") 3.2.2.1 Speculative Execution
E] 3.2.2.2 Selecting the Best Threshold Value

[T 3.3 rRedundant Loops
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- E] 3.5 Redurcing Code Size (--opt_for_space {or -ms) Option)

E] 3.6 Performing File-Level Optimization (--opt_level=3 option)
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- E] 3.6.2 Creating an Optirnization Information File (--gen_opt_info Option)
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- E] 32.8.1 Background and Motivation
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E] 3.9.4 Program Cache Layout Related Features and Capabilities
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- E] 3.8.6 Comnrma-Separated Yalues (CSW) Files with weighted Call Graph (WCG) Information
E] 3.8.7 Linker Command Fle Operator - unordered()
[ 3.8.8 Things To Be Aware Of

E] 32.10 Indicating Whether Certain Aliasing Techhiques Are Used

- E] 3.11 Prevent Reordering of Assoriative Floating-Point Operations
- E] 3.12 Use Caution With asm Statements in Optimized Code

-1 3.13 automatic Inline Expansion {--auto_inline Option)

E] 3.14 Using Performance Advice to Optimize your Code
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- E] 3.14.4 Controling Code Size Wersus Speed
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