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Source to Source Translation of Fortran90 Based on Open64
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Abstract Source to source translation is a very useful part in modern advanced compiler, It translates one programing
language to another, which is equal in semantic and can be compiled again. Currently, source to source translation model
of the latest Open64 version 5. 0 is not consummate, It has to deal with the following two problems in source to source
translation model. One problem is now it can’t support dynamic array translation in Fortran90, the other problem is in-
termediate representation contains pseudo-register after aggressive optimizing., After translation process and intermediate
representation were researched, information preservation mechanism was introduced to solve the translation problem of

dynamic array and pseudo-register. Test results prove that the method can greatly improve the robustness of the source

to source translation in Open64.
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integer, dimension(: , ; ) ,allocatable, : {j_global

allocate(j_global(ny_block, nblocks_tot))
B 1 AR _global

BT — S B j_global, 268 % dimension
Cis ) )FR j_global N “HESH A B, 6F FA 3h A %4 j_gloab
A .83 ALLOCATE &/8) 3 B E A4 25 (8] 48 8 B 1 4k
B2 ny_block Il nblock_tot, H A Openf4 iR A §E 1IE 7 Hs
% ALLOCATE g4, B 1 allocate 354 () 8] 278 N A
2 B, B LB W, i whirl node (wn) f#afE 3%l B OPR_
CALL™ , J&—A™ e 8508 BV 0, I 4 PR o 800 R R BE AT
#MiE. AHLEARAE—NEENEEEMBE, BAEER
AR B R E P RERENEF W ARE-NSE N
B8 FiEA] add(b, o) , A RIRR A 3 fim, BN ET
TEAHRESE b MBH . Opendd 17 IR A ER BB
# allocate iBH] &5 R T R2HIRN, HABMFEHRELA
4 allocate IFAAEHEAN . B 1 PahBHd j_global 1
BHIRGE R 4 B, 2o & & Fortran HSEATARER .
I8141.DID 36 ¢1,48,] GLOBAL) T{(4,. predef 14,4) map_id(964)
I8I4LDID 48 (1,48, GLOBAL)> T<(4,. predef 14,4) map_id(965)
I8MPY map_id(627)
U4INTCONST 4 (0x4) map_id(628)
I8MPY map _id(629)
T418CVT map_id(630)
I14PARM 2 T(4,. predef 14,4) # by_value map_id(631)
U4U4LDID 8 (1,48,] GLOBAL) T(8,. predef U4,4) map_id(966)
U4INTCONST 1 (0x1) map_id(632)
U4BAND map_id(633)
U4PARM 2 T(8,. predef Ud,4) # by_value map_id(634)
U4INTCONST 0 (0x0) map_id(635)
[4PARM 2 T(4,. predef 14,4) # by value map_id(636)
U4INTCONST 0 (0x0) map_id(637)
I4PARM 2 T(4,. predef_I4,4) # by value map_id(638)
U4U4LDID 0 (1,48,]_GLOBAL) T(8,. predef_U4,4> map_id(967)
U4PARM 2 T(8,. predef U4,4) # by _value map_id(639)
U4CALL 586 (1,54, F90_ALLOCATE _B) # flags Ox24a map id(10)

B2 K19 allocate iBH)HY R Fm

U4LDA 0 (2,2,B) T(49,anon_ptr. ,4) map id(4)
U4PARM 1 T<(49,anon_ptr. ,4) # by _reference map_id(2)
U4LDA 0 ¢2,3,C) T¢49,anon_ptr. ,4> map_id(5)
U4PARM 1 T<49,anon_ptr. ,4) # by _reference map_id(3)
F4CALL 2174 (1,45,add_) # flags 0x87e map_id(0)

B3 EEEAES add (b,o) i EER
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_F90_ALLOCATE_B(%val(((J_GLOBAL %dims(1) % &.ext *
J GLOBALY%dims(2) %ext) * 4 8),& %val(IAND(J_GLOBAL%
fl-ds % assoc, 1)), & Y% val(0) ,val(0), val(]_GLOBALYbase))
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TYPE J_GLOBAIL

SEQUENCE

INTEGER % 4 .. BASE(:, :)

TYPE (FLDS) FLDS

TYPE (DOPE_BND) DIMS(2)

END TYPE
TYPE DOPE_BND

SEQUENCE

INTEGER % 4 LB

INTEGER % 4 EXT

INTEGER % 4 STR_ M
END TYPE
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Fortran90 WIEH M E S AR AL — B SREHAHW T AN L.
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(LBHEXT— 1) BTG TR AR T Q4] 75 B AR AT L IE o B8 3%
PR R T e B 1 h3hA s j_global i) IE# BIIFER
WAl 9 iR,
typedef DYN_ARRAY(WN % ) ARRAY_BOUND;
typedef DYN_ARRAY{ARRAY_BOUND * ) ABD_ARRAY;
typedef HASH_TABLE(ST %, ABD_ARRAY % ) ABD_TAB;
ARRAY BOUND * abd / * fE i — S SEARERFL  /
ABD_ARRAY % abd_ay / » f 18~ PU T BIsh A% « /
ABD TAB * abd_tab; / » B ShABEAINRFS R DA MBHELA = /

B6 T REFSSHEERE R MEREH

Input: A PU which to be translated
QOutput; abd ,abd_tab, abd_ay

Function; traverse the whole PU, preserve dynamic array’s informa-

tion



W2F Allocate_Walk(WN * wn, MEM_POOL % pool){
switch{
case : wn is a func_entry operation node
foreach kid in func_entry do
W2F _Allocate. Walk(kid, pool);
endfor
case ; wn is a block operation node
foreach wn in block do
W2F _Allocate_Walk(wn, pool);
endfor
case : wn is a allocate node
/ % preserve dynamic array’s name * /
(% abd) = the fourth kid of wn;
case: wn is a stid operation node
if (wn is a dynamic array’s LB or EXT)
/ % find wn in abd_tab */
ABD_ARRAY x abd_ay=abd_tab—>Find(st);
/ % abd_tab don’t have current dynamic array * /
if(abd_ay==NULL)
/ % put current dynamic array to abd_tab * /
abd_tab—>>Enter(st, abd_ay) ;
endif
/ * preserve dynamic array’s LB or EXT * /
( * abd) =the kid of wn;
endif
case: wn is other operation node

break;
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Input; allocate stmtment s’wn
Quput; translation result call_tokens
Function: translate allocate stmtment
WNZF_allocate(WN % wn){
output(call_tokens, "ALLOCATE(");
wn % array_name=get the fourth kid of wn
Translate(call_tokens, array_name)
output (call_tokens, '(');
/% find wn in abd_tab * /
result=abd_tab— >Find(WN_st(wn))
If(reslut==TRUE)
abd= get wn’s dimension information from abd_ay
endif
num_dim==(bda—>Elements()—1)/2
foreach 1<{ i << num_dim do
/ % translate the ith dimension’low bound * /
Translate(call_tokens, ( * bda)[2 ¥ i—1]);
Output (call_tokens, ':');
/ % caculate the ith dimension’ up bound * /
WN * ub=SUB(ADD(( * bda)[2 % i], ( * bda)[2 * i—11),
CONSTD
/ % translate the ith dimension’up bound * /
Translate(call_tokens, ub);
output (call_tokens, ',");
endfor
output (call_tokens, '))');

}
& 8 allocate iEH EiZE

ALLOCATE(J _GLOBALY BASE (&1, MAX (] _GLOBALY%
DIMS(1) YEXT), &1:MAX(J_GLOBALY%DIMS(2) %EXT)))
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if(present(j_glob)) j_glob=all_block(block_id) %;j_glob

B 10  pop2 H—AMEA]
IF(loc(J_GLOB) . NE. (0)) THEN
MISYM_TEMP_3 = loc(ALL_BLOCKSY% BASE((BLOCK_ID—
& (ALL_BLOCKSY% DIMS(1)%LB)) +1)%J_GLOB)
DO F90LL 0_2_PREG=0,]_GLOB%DIMS(1) %EXT +(—1), 1
J_GLOB%BASE(F90LI_0_2_PREG +1) =&MISYM TEMP_
3( FOOLI 0_2_PREG +1)
END DO
END IF
B 11 H 10 EA M IRBIES R

P LRSI T E NERS S — N,
ERFER P HUT HEFFSER MISYM_TEMP_3, MI-
SYM_TEMP_3 &R % # k¥4 all_blocks (block _id) %5j_
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B, A 12 s, (A TR B s AR B = RS | AL, B
PR E 2, R R A R BME BRI O BE .
POINTER(MISYM_TEMP_3,j_glob)

IF(loc(J_GLOB) . NE. (0)) THEN
MISYM_TEMP_3 = loc(ALL_BLOCKSY% BASE((&BLOCK_ID
—(ALL_BLOCKSY% DIMS(1)%LB)) +1) %J_GLOB)
DO F90LI 0_2 PREG=0,]_GLOBY%DIMS(1) BEXT +(—1),1

MISYM_TEMP_3 +=4;

END DO
ENDIF

B 12 08 MISYM TEMP_ 3 B4R BRI %k

FAERKARE Hpreg

s

BB AR F Hpreg

312 % 3
£

Iﬁ%ﬁﬂash:ﬁ, E(preg?ﬂ‘EL?‘]Wn‘ 5

B 13 WERTEH preg WEIFEIRER
+ 159 -



15 BAR LR B E A B AR R A Opentd LA BB S
My 7 W preg A wn XTRIE R 4 PR IR LB R ALET , A
R preg, WP R ) wn QRAFAIS AR b . (ETRIRBHERT,
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IF(loc(J_GLOB) . NE. (0)) THEN
DO F90LI_0_2 PREG=0,] GLOB%DIMS(1) % EXT+(—1),1
J_GLOBY%BASE(F90LI 0_2_PREG +1) = ALL_BLOCKSY%
BASE ((BLOCK_ID —(ALL_BLOCKSY% DIMS(1)%LB)) +
1D %&J]_GLOB) (F90LI 0_2 PREG +1))&-
END DO
END IF
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