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Abstract: To simplify code migration between different architectures, an assembly translation solution towards a
very long instruction word Digital Signal Processor is presented in this paper. Based on the front-end analysis, valid
instructions in assembly files are mapped to machine-independent representation. Through path detection method,
the delay slots are eliminated and the instruction flow graph is built, based on which the control flow graph is
reconstructed. Additionally, by allocating the timestamp for each instruction, and analyzing data dependency among
execution-packet, the linearizing pipelined operation is accomplished by movement and timestamps modification of

instructions. The experiment indicates that the assembly programs were correctly translated to the target
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architecture.
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F1 HEESRENEX

TIC 448 4 IR %R
SUB B1.2,Al Srri% A1°B1-2

ADD Al,A2,A3
LDW  * —B4[1],A3
MV B6, A7

[Bo] B LOOP

[1 A2] MVK 1,A2

Arrr% A3"A1°A2
Lrm@4 %" A3~ x —B4[1]
MY% A7 B6

J1% LOOP# P[2]
Esx%A2:1% 1 P[1]
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IFG Byt anF.
Queue=0Q
DS list=0Q
Node list=0
start_node = CreatelnsnNode(start_insn, DS_list)
Queue. push(start_node)
while(Queue. size() > 0)
head = Queue. pop()
ProcessNode(head)
children = GetChildren(Head)
for each child in children
if child is not NULL
Queue. push(child)
ProcessNode(Node)
if Node. insn is branch instruction
(idx, cnt, tgt, type) = GetBranchInfo(Node. insn)
DS _ list. append ({ "idx": idx," count": cnt, " target":
tgt, "type" s type})
if Node. insn is the last instruction:
return
else
true_node = succ
false_node = null
for each branch_DS in DS_list
branch_DS[ "count" ] —= 1
if branch_DS["count"] == 0
true_node = branch DS[ "target" ]
if branch_DS[ "type"] is conditional

false_node = succ

break for
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Node_list. append(Node)
for each enode in Node_list 1 LAdnsei =
if enode has same insn and DS_list with false_node, true 3 ;ns)é ﬁump -
4 if y jump L_D °
_node g inst %’L D
// connect Nodes true/false node branch to enode 1 ‘132::’45 - e
else % LiB:misusi 5
//create new nodes and connect it to Node’ s two T T
12 L_C: inst 8
branches separately 13~ inst 9
}‘51 L_D: inst tloll
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LB S T IFG h & A4 5 s

2. KB Y AT 2 o ARG R T 1, W2,
WL B cur_block O £ 2] e 17 &, 9] 46 46 BT
FEA IR suce_block, B 24 7 45 S W N3 suce_block
Fr, Bt g B <<cur_block, suce_block™> % CFG
H,suce_block 14 M B HEA D 52 5] 55

3CHIWYRATZE A o W EE R A KT 1, iR 2,
MU cur_block © 28 2 fwam th A & F Y /i 25
SN #] cur _block H1, ) 46 A6 B B A L suce _
block, ¥ i1 {8 B <<cur_block, succ_block> &
CFG 1, succ_block 1ER 2 FA b 545 5,

A, ST 45 AR G T AEAC R cur_block s
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1.01 [! B1]SUB B4,B10,B4 @)

1.00 MV B4,VR 0 (2)

Tr Tw 1.02 MV A4,VR 1 (3

[! B1]SUB B4,B10,B4 (1) | 1.001.00 [! B1]SUB B4,B10,B4 (1) | 1.04 ADD A4,A0,A4 4)

| LDW * —B4[1],A3 (2) | 1.015.01 | LDW * —B4[1],A3 (2) | 1.03 [! BI]SUB A4.4,B11 (5)
| LDW * +A4[1],B2 (3) | 1.025.02 | LDW * +A4[1],B2 (3

[ ADD A4,A0,A4 (4) | 1.031.03 || ADD A4,A0,A4 (4) | 5.01 LDW % _VR 0[1],A3 (6)

I'C! B1]SUB A4,4,B11 (5) | 1.041.04 | [ B1]SUB A4,4,B11 (5) | 5.02 LDW * +VR 1[1],B2 (7
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#fi (Read after Write, RAW), 3% J5 B #K #i (Write
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after Read, WAR), B J5 B K #i ( Write after
Write, WAW). 41181 3 (a) 454 (3) (4) 16 % 17 4%
A4 FAFAE WAR HH G, H8 4 () L () TEFTFAE 4% Ad
FAETE RAW A G, A 7 G 9K A1 141k 4 3k
181 Y 2 A A v A FAUET 0 1A i 4 [ ) 2850 40 A4l G
. UAAAE WARRAW (950406 M OC 2 I, 18 s
A 1A IR TR 6 L 3 B 0 17 A0AS 2R M AL R 2% 4548 4 1Bl 1Y
Bl oh g X T 2 AR A AT E R %R S B3
FNEG R FARALE 45 N H A A 77 7B IR
O ZR 3 BT RE ST A7 R AF L XTI 3
() Frs B g AR 2 A5 i e AR an 14 3
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Linearize(CFG) :
for each block in CFG:
for each EP in block:
CreatADDG (block)
T, = AllocTimebase(EP)
for each insn in EP.
insn, Ty, = CalcWriteTime(insn, Th)
hasWAR_RAW = CheckDependRel(insn)
if hasWAR_RAW is True:
T, = ModifyTw(insn)
time_tmp = int(insn, Tw) //%f T, T B
if time_tmp > T, :
if time_tmp > block_max_time:
MovelnsnCrossBlk(insn, insn. T, )
else:
MovelnsnlnnerBlk(insn, insn. Ty)
if hasWAR_RAW is True:
//TEIRIR A AL T M 07 A7 4 8 A7 IR
insn. T,,= T,
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ASC LA REBE R A B SR T A F R 1Y SuperV
DSP & HArfk R 454 iz A BLgs B VLIW 4544, 32 4F
DU A S s SASFHE T RS PIAT o 1 T 38 1 7 22 1A 43
B IE N AL LA TT C6200 DSP g i1 4 2% B35 14
VA ZR S50, 58 LT BT 055 A U b T 1Y)
A B RS , I 7E SuperV DSP LT & AR AL 25
G . 2 2 Py TR o B R R Y AH
FE R (E B, B, blocks. edges 23 #ll F mn B A CFG )5
(A Bk 1 BB L T AT AR A R AR S8 TR
TLRAEALI | b 748 2 [ A A 0B W o8, 75 22 1 40 a7
LR AF I I 5 AR BRSPS 4.

x2 [HEMELIRER

WL 7 blocks edges wiHME S
autocor 5 6 12
fir_sym 8 11 8

iir 10 7 21
iirlat 10 7 22
fir_gen 14 16 28
fir_cplx 14 16 26
blk_move 12 8 17
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