The Journal of the Convergence on Culture Technology (JCCT)
Vol, 8, No. 1, pp.577-582, January 31, 2022, pISSN 2384—0358, elSSN 2384-0366

http://dx.doi.org/10.17703/JCCT.2022.8.1.577
JCCT 2022-1-65

LLVM 7|¥ke] QM= Al2d] e F2A7]9] A+
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Abstract For developing a new embedded system, an application program/an emulator and a compiler are
developed simultaneously. In order to provide the optimal performance of all system components, local
optimization should be carried out for the developing process. For this purpose, if a source-level performance
analyzer is developed, it is possible to optimize the application program’s source code by the performance
evaluation. In general, the performance of an application program is determined in the loop iterations. The
Intermediate Representation (IR) code generator generates IR code from the source code, and evaluates the
execution time with the instructions in the intermediate representation code. If the source code is improved
based on the evaluated result, better results can be obtained in the final application code. This study describes
the source-level performance analyzer that can be used during the simultaneous development of the new
embedded system and its application programs. The performance analyzer makes it possible to more quickly
optimize the performance of the new embedded system.
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Figure 1. LLVM compiler components
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- Target Information :

- Symbol table
|-Global variables
|-Type declarations : custom struct type

data layout

|-Function declarations : linked functions
|-Function definitions : defined functions

% 3 LLVM E24HES 74 25
Figure 3. LLVM IR module
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void test(int n) {
for inti=0,i<mni+=1)
// Loop body
}

(a) source code

define void @test(i32 %n) {
entry:
br label %for.header

for.header:
%i = phi i32 [ 0, %entry 1, [ %i.next, %latch ]
%cond = icmp slt i32 %i, %n
br i1 %cond, label %body, label %exit

body:
; Loop body
br label %latch

latch:
%inext = add nsw 132 %i, 1
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br label %for.header

exit:

ret void
}
(b) IR code

g 4. LLVM IRZ} &2A3E
Figure 4. LLVM IR and source code
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entry:
br label %for.header

for.header:

%i=phi i32 [0,%entry], [%i.next, %latch]
%cond=icmp slt i32 %i, %n

br i1 %cond, label %body, label %exit

'

body: exit:
br label %latch ret void

latch:
%i.next= add nsw i32 %i, 1
br label %forheader

J% 5 LLVM IRe| Mo & Jef=
Figure 5. Control flow graph of LLVM IR
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void experiment(int n) {
for inti=1i<ni+=1)
x = x+1
}

(a) source code

define void @experiment(i32 %n) {
entry:
br label %for.header

for.header:
%i = phi i32 [ 1, %entry 1, [ %i.next, %latch ]
%cond = icmp slt i32 %i, %n
br il %cond, label %body, label %exit

body:
%x = add i32 %x, 1
br label %latch
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latch:
%i.next = add nsw 132 %i, 1
br label %for.header

exit:

ret void
}
(b) IR code

a2 6. LLVM IRzt As ~A3FE
Figure 6. LLVM IR and experimental source code
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