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Abstract This article presents a method of translating mainframe assembly programs to C programs. In “legacy

migration,” where enterprise systems running on mainframe computers are ported to open systems based on Linux,

etc., porting of assembly programs needs manual translation and takes enourmous amount of man-hours. In our

method, IBM mainframe assembly programs, which are called as subroutines from high-level languages such as

COBOL, are automatically translated into C programs which produce the same results and yet have good read-

ability. Assembly programs are converted into intermediate representation with the SSA form on which dataflow

analysis, recovering of control structures, and pattern match based transformations are applied to produce highly

readable codes. Along with translation, correspondence between source assembly codes and resulting C codes are

also generated as documents, which plays an important role in manually correcting incomplete C codes from archi-

tecture dependent codes or self morphing codes. A prototype system based on our method successfully translated

some assembly codes into C program with function, if, and do-while structures.
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1: EMONTH CSECT 00000000
2: USING EMONTH ,12 00000100
3: STM 14 ,12 ,12(13) 00000200
4: LA 12,0(,15) 00000300
5: LA 15,SAVE 00000400
6: ST 13,4(,15) 00000500
7: ST 15,8(,13) 00000600
8: LR 13,15 00000700
9: LM 3,4,0(1) 00000800

10: CLC 0(6 ,4) ,=C’00000000 ’ 00001100
11: BNE ER_FMT 00001200
12: B FC_EOM 00001300
13: ER_FMT EQU * 00001400
14: ABEND 0999, DUMP 00001500
15: FC_EOM BAL 14,EOM 00001600
16: EOM EQU * 00001700
17: MVC 0(8 ,4) ,=CL9 ’ ’ 00001800
18: LA 0,6 00001900
19: LR 1,3 00002000
20: EOM1 EQU * 00002100
21: CLI 0(1),C’0’ 00002200
22: BL RET 00002300
23: CLI 0(1),C’9’ 00002400
24: BH RET 00002500
25: LA 1,1(,1) 00002600
26: BCT 0,EOM1 00002700
27: CLC 4(2 ,3) ,=C’01’ 00003000
28: BL RET 00003100
29: CLC 4(2 ,3) ,=C’12’ 00003200
30: BH RET 00003300
31: PACK WORK ,4(2 ,3) 00003400
32: CVB 2,WORK 00003500
33: BCTR 2,0 00003600
34: MH 2,=H’4’ 00003700
35: LA 5,MLAST 00003800
36: AR 2,5 00003900
37: LH 0,4(,2) 00004000
38: SH 0,0(,2) 00004100
39: CVD 0,WORK 00004200
40: UNPK 6(2 ,4),WORK 00004300
41: OI 7(4),X’F0’ 00004400
42: MVC 0(6 ,4) ,0(3) 00004500
43: B RET 00004600
44: RET EQU * 00004700
45: L 13 ,4(,13) 00004800
46: LM 14 ,12 ,12(13) 00004900
47: SLR 15,15 00005000
48: BR 14 00005100
49: MLAST DC H’000’,H’000’ 00005200
50: DC H’031’,H’031’ 00005300
51: DC H’059’,H’060’ 00005400
52: DC H’090’,H’091’ 00005500
53: DC H’120’,H’121’ 00005600
54: DC H’151’,H’152’ 00005700
55: DC H’181’,H’182’ 00005800
56: DC H’212’,H’213’ 00005900
57: DC H’243’,H’244’ 00006000
58: DC H’273’,H’274’ 00006100
59: DC H’304’,H’305’ 00006200
60: DC H’334’,H’335’ 00006300
61: DC H’365’,H’366’ 00006400
62: LTORG 00006500
63: SAVE DS 18F 00006600
64: WORK DS D 00006700
65: DROP 12 00006800
66: LTORG 00006900
67: SPACE 00007000
68: END 00007100
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C1 C1’

r1 = mul32(r1, X)

r1 = add32(r1, Y)

r1 = mul32(r1, Z)

r1 = ((r1 * X) + Y) * Z;

C2 C2’

r1 = mul32(r1, X)

r2 = load32(r1)

r1 = add32(r1, Y)

r1 = mul32(r1, Z)

r2 = add32(r2, T)

r2 = r1 * X;

r1 = (r2 + Y) * z;

r2 = r2 + T

9

DAT1 DSECT

A DS F

B DS 4C

MAIN CSECT

USING DAT1,2

MVI A,123

MVC B,=C’abcd’

typedef struct {

int A;

char B[4];

} DAT1_t;

int main(void){

((DAT1_t*) r2)->A = 123;

strncpy( ((DAT1_t*) r2)->B,

"abcd", 4);

10 DSECT

CLC  =C’MXD’,0(R3)
BE   MXD

ASM

IR IR’

cc = compstr(C’MXD’, r3, 3)
BB.next = {
  condv=>cc, cond=>E, then=>MXD
}

tmp0 = strncmp(C’MXD’, r3, 3)
tmp1 = equ32(tmp0,0)
BB.next = {
  condv=>tmp1, cond=>NZ, then=>MXD
}

if (strncmp("MXD", (char*) r3, 3)== 0)
  goto MXD; 

cc = compstr("MXD", (char*) r3, 3);
if ( cc & cc_E ) 
  goto MXD;
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...
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1: #include <stdio.h>
2: #include <stdlib.h>
3: #include <string.h>
4: #include <stdint.h>
5: #include "miglib.h"
6:
7: static uint32_t r0 , r1 , r2 , r3 , r4 , r5 , r6 , r7;
8: static uint32_t r8 , r9 , r10 , r11 , r12 , r13 , r14 , r15;
9: static int cc;

10: static char savearea [72];
11:
12: int16_t MLAST [] = {
13: 0, 0,
14: 31, 31,
15: 59, 60,
16: 90, 91,
17: 120, 121,
18: 151, 152,
19: 181, 182,
20: 212, 213,
21: 243, 244,
22: 273, 274,
23: 304, 305,
24: 334, 335,
25: 365, 366
26: };
27: uint32_t SAVE [18];
28: uint64_t WORK;
29:
30: void EOMfunc(void){
31: strncpy( (char*) r4 , " ", 8 );
32: r0 = 6;
33: r1 = r3;
34: do {
35: EOM1: ;
36: if ( strncmp( (char*) r1 , "0", 1 ) < 0 ) { goto RET; }
37: else {
38: BB1: ;
39: if ( strncmp( (char*) r1 , "9", 1 ) > 0 ) { goto RET; }
40: else {
41: BB2: ;
42: r1 = r1 + 1;
43: r0 = r0 - 1;
44: }
45: }
46: } while ( r0 );
47: BB3: ;
48: if ( strncmp( (char*) r3+4, "01", 2 ) < 0 ) { goto RET; }
49: else {
50: BB4: ;
51: if ( strncmp( (char*) r3+4, "12", 2 ) > 0 ) { goto RET; }
52: else {
53: BB5: ;
54: zone_to_pack( (char*) &WORK , 8, (char*) r3+4, 2 );
55: r2 = pack_to_int32( (char*) &WORK , 8) - 1;
56: BB6: ;
57: r2 = (r2 * 4) + (uint32_t) MLAST;
58: uint32_t addr27 = r2 + 4;
59: r0 = * (uint16_t* ) addr27;
60: int16_t tmpvar29 = * (int16_t *) r2;
61: r0 = r0 - (int32_t) tmpvar29;
62: int32_to_pack( (char*) &WORK , 8, r0);
63: pack_to_zone( (char*) r4+6, 2, (char*) &WORK , 8 );
64: uint32_t addr31 = r4 + 7;
65: unsigned char tmp32 = * (unsigned char *) addr31;
66: unsigned char tmp33 = tmp32 & 0x0f;
67: unsigned char tmp34 = tmp33 | 0x30;
68: * (unsigned char*) addr31 = tmp34;
69: strncpy( (char*) r4 , (char*) r3 , 6 );
70: }
71: }
72: RET: ;
73: r15 = r15 - r15;
74: return;
75: }
76: int32_t EMONTH( void** param ){
77: r1 = (uint32_t) param;
78: r13 = (uint32_t) savearea;
79: r14 = (uint32_t) && RETURN;
80: EMONTHbb: ;
81: r12 = r15;
82: r15 = (uint32_t) SAVE;
83: uint32_t addr15 = r15 + 4;
84: * (uint32_t *) addr15 = r13;
85: uint32_t addr16 = r13 + 8;
86: * (uint32_t *) addr16 = r15;
87: r13 = r15;
88: r3 = * (uint32_t* ) r1;
89: r4 = * (uint32_t* ) (r1 + 4);
90: if ( strncmp ((char*) r4 , "00000000" , 6 ) ) {
91: ER_FMT: ;
92: abend( 999 );
93: }
94: else {
95: FC_EOM: ;
96: EOMfunc ();
97: }
98: RETURN: ;
99: return r15;

100: }

(a) 2 C

1: #include <stdio.h>
2: #include <stdint.h>
3: #include <string.h>
4:
5: int32_t EMONTH(void ** param);
6:
7: int main(void)
8: {
9: char gdate [] = "20141215";

10: char result [] = "00000000";
11: void* param [2] = {gdate , result };
12: int32_t rc = EMONTH(param);
13:
14: printf ("rc = %d, result = \"%s\"\n", rc , result);
15: return 0;
16: }

(b)

13 C
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