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An Extension to COINS for LLVM

Abstract: We propose a transformation module that transforms the intermediate representation of COINS
compiler infrastructure into one of LLVM. The transformation module enables COINS to emit better code
or the code for GPGPU with the capability of LLVM. We have implemented the module as an optimization
module for the low-level intermediate representation on COINS, the effectiveness of which is shown through

some experiments on SPEC benchmarks.
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Fig. 1 Structure of LIR module
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Table 2 A part of kinds of L-expression
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Addr X (STATIC ¢ s) VUK s TRINDGAEYT RV A
Reg & (REG t s) VVURI s TRIND LI AZDIA
Pure &\ (ADD t x y) x &y OMFE
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int x = 1;
X =x + 3;

Clang TIZSISERA VAR D & 57 LLVM IR I — RIZA&
BIxnd.

hx

store 132 1, i32* %x, align 4

%0 = load i32* Yx, align 4

%add = add nsw i32 %0, 3

store 132 %add, i32x %x, align 4
D77 Z AR TIE, alloca s CHEM U - fEE I
U TOFHiAE X % load/store IR TITH I & T, £
UTOIRBENEFEHL TS,

alloca 132, align 4
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£ 3 LLVM IR @O —
Table 3 A part of kinds of instruction in LLVM IR
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store t x t* p

result = alloca ¢
RIS 1 result = inttoptr ¢ x to t’
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fix %27 RVAp METHEIBICRET D
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B x KA VR CBIIEBUZE D% result ITRATD

A VA x ZBE ¢ RUIEB LU 728 D% result IZRAT D
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UL, ZOBEMABGHTIXEENEL 256055,
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[4 x i8]+ME B> TULFEWV, BNEDLELALS.
ARFETE, ZOMEICHLUT, LIRODT RLAZERT
STATIC &, FRAME %, LLVM IR @ ptrtoint 4 %
FAWTE#T S, Lo TEkRD C 7rs5 40, LIR
R U TRO LLVM IR 12217 5.

Y%str.1.addr = alloca i64
%0 = ptrtoint [4 x i8]* @string.4 to i64
store i64 %0, i64* Ystr.1.addr

3.2 LEHOZH
%< DL BEEIZ LLVM IR ORI ZD F FEMTE
5. ULWULAYRL, W ORDBBIZBENT, RO 3 D0
MERH 5.
o IYYVRIA VEIBOEHRERFFY % main BRI
¥ arge & argy ODRIDBAEWENHN T WA, LIR T
%, TNENDORIN 132, 164 THZDIZH L, LLVM
IR Tl& i32, i8**xTdh .
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RELTWS. BBEDOHEIZDOWT, BIZH ) DRV EERKT
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%x.1.addr = alloca i32
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Table 4 Evaluation environment
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LLVM & Clang 3.2

%, LIR2LLVM Tl&, COINS & Clang DZNENIZDWN
Thod{bA 7Y 2 v 2 BIRTE 20, FHEOBRITIENG I
AUATYaveERETHESICULE

LIR2LLVM % COINS & gL/ 25, £ Thryu s
FLZBWT, 01 ATV ay, 0247V avEbb5ny;
ATE, LIR2ZLLVM M EWETRIEZ R U 2. R T crafty
WZEWTI, -02 A4 7Y avmd & T 49.8% D EAE
Y g

LIR2LLVM % Clang & H# U 72354E, mef IZHWTIE
IFIFENRSNA M5 /2. crafty, bzip2, parser, gzip 12
BT, EFTHRDOBETITNRER SN, FFIZ parser 126
WTiE, -01 AT 3T 21.8%, -02 47> a v TH
20.2%DEFTHE DML TR HE SN/,

4.2 EER

LIR2LLVM I&, #FIDER YD 128 WT COINS & V) & &k
BRO—RZHERKLAZ. LIRZLLVM IEIER I — RER%
28 b56d, RVFv—2 A7 DA Clang
ERTND RN D. THIE LLVM 12 & 2 &is{bo
MR EZ LN, MERI—REREWVDI REND HE
EMALNTWD EFHTES.

U UARMNS, LIRZLLVM IZ2& 2 4 —/8—~Ay R -
DODNBZATTETEROENDE Z &5, HHIC LIR #HIC
L BEHMPMENT D LTS VEINAR,

ESPELTIRS

LLVM Idkk % GE8iEi % 2 —77y b & U2 R D FEMN
ThhTwd, §HR L7~z PTX Ny 7TV RiZ, LLVM IR
M5 GPGPU MIF I— REKZITOEDTHS. THLSf
DAL UTIE, LLVMIR 2 A& UTNHN—RY =7 E
B EFEEAEHKT S Trident[7] B3 5.

GPGPU A} 32— R & & D RRKNIZ AT 5 FIEIZE L
TI3EZ < OWFFEHl - FEHINH B, KR, MoRE
ZREUTCGPGPU M I— REZAEKTHMEL LTIE
Tkra[8] 2@ 5. Tkra LELRITFIHSFEL U T Ruby %2R
LTHY, HWEFEL LT CUDA 2FHT 5 Z & TR
I GPGPU [l O — REERT D LN TES.

COINS IZBWTE, HIRBLI U LIR 6 C SiE% A%
T2EYa—)l (HIR2C & LU LIR2C) NFEEI N TV 5.

5.



6.

|

2014.1

crafty
W lir2llvm (coins -02 + clang -02)
| | | lir2llvm (coins -01 + clang -01)
bzip2
h h— = lir2lvm defauit
— | | clang-02
T — = clang 01
i M clang default
) [ | | |
2 e — = COINS 02
| HCOINS-01
e — " COINS defoutt
04 06 08 1 12 14
3 FRfllif R
Fig. 3 Results of benchmark(higher is better)
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