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Evaluation of Software Bypass Control Mechanism by Compiler

' MASAKI ARAL' AKIRA ASATO,’ TOSHIHIRO OZAWAf
and YASUNORI KIMURA! S

The processor with software bypass control mechanism doesn't need a hardware bypass con-
trol circuit it makes hardware design simple. Each instruction has a field to specify a register
or a bypass where the input data comes as its input operands. The compiler or the hand coder
‘must manage the data on the pipeline registers and explicitly write which bypass result or
register is used in assembly language. This mechanism gives the compiler more opportunities
for code optlmlzatlons in the register allocation path. But the compiler must adjust bypass
timing at join basic blocks when instruction scheduling. In this paper, we show how to control
the bypass by the compiler and evaluate the effect of it.
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Table 1 Pipeline of instructions

cycle 1 2 3 4 5
¥ D[ E N | W
BME D L |:R A
R D - F-E2 | F-W | R
PR B D - - R
BE/MS move | D | F-E1 | F-E2 | F-W | R
a—F D - - LD | R
S D ’

(1): nop; add J%rOQR, '/.1'1011,‘"/.!‘2; nop‘; nop;
(2): nop; addi %r2QE, 1024, Yr3; nop; nop;
(3): nop; add = %r2eN, %r3QE, %r4; nop; nop;
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Fig. 1 Example of assembly codes of software bypass
control
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vuw  addi %r2@: ! slot-B D E N W
instruction(2) nep sot-C
nop slot-D %3
Do  F T et AT T
vLIw  add %r2@N,%r3@E, %ré slot-B . D E N W
instraction(3) pop slot-C .
nop slot-D
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Fig. 2 Pipeline chart of execution

DEBDDT YT I-FOFEELIC, TOETH
DRATFAVOFRER 2R T. B 1 TIRERR
DARGVFBWAL I 2 2 KT, BERGSITD,
ENVDARDONRATFAV %0, E MWDK
NAT G AV AF—VTRRDERNANRACHDT
5. {1 BE2T, VLIW &4 (2) DUr2eE kLY
A¥ Yr2 OfEE LT VLIW &4 (1) 2754 X2 E
BHL - EE#EROMEEZTI—F A5 —Y 0 THA
THZLEERT. BAHIC, VLIW &4 (3) D %r2oN
BUTYRAY Yr2 DEL L T VLIW &4 (1) #5954 23
ANHALAREEROEL AT L2 KT,
VLIW &4 (1) @ %x0eR iV I R ¥ Yr0o D% /N4
NRATIERL, VORI oI L ET. '

VI T NANREEERE bSOy W
T, Ty 7IEEIursvbsnitargs
5, BHEDV—AFTRG/ FOERENARZAH B\
BUIZRAIPLHOUFER, "4TF4DF L3V
7REBLTT &7 ) a—F CRICHET 5 LE
5% ’

3. VIMIILT - INANXFHFEROFIKR &
TR

—RRDNANRAGHEERE boF Oy 7 b
YT NANZEEARE bOT Oy FON—F
D TERRETAE, VI NI NANREREE
K& V27 O v HOES, EFECHSDOY—RF
RGVFDEE VI AT HBVIZEHD IS RAHS
DVWTNDPLRUPERET HLDDON—F 7 2 72°
ARE: 24, BHIck2,

$7, VIRI LT c NARRE@HRE 0TSO
yHTIE, NANAE@E Y7 Py TRETHS &

S LA DI, IUNRATIEBLVT RS E Y YST

B A O BBILA TR 2 5. SORE/cL-T,
HENRATSAVDRLTSAV VT AT N—F
TrTVIAFELTHATE S, ZORBILFEIC
DWW, H4HTHERS, .

YA EL n4n1ﬂmﬁf%697ut/%
DRAELT, AVNRLFTIZLBHFRAT T2
FEICHB 70— 5 70 8KAT, ¥ROGTELR
TUy I TERENAVI A OEXHEHT 2HE5D
VIRY - NANRABERLD L ICRELL L
H, EWIMESES B, i, LI ASE Y YRR
EDXSIAENI—FRERLZS I n)
Eith 5. ChLOMEICOVTIE, B5HTR<%,

BBIZVZ 27 - SANRZHEEREZFIHL 7
BHbOSRLBBMI -2 5 70BHEDF —/N—
~y FICELCEEEFTS.

4 VTRGIT - ARSI REFAL
- AL

—RER Iy AT, EFVJxﬁﬁﬂﬁﬁﬁﬁ
FTAHLWHBETHHERELERL, TOPHEEEC
HLTHEGRFTa— v FRe LY RAIE Y ETED
BEILE17.

VIATEY BTN, RELVZ RS2y — #/
PRV VREEDON—F YT LV RS RE) BT S,
AYNRLSTELAVLR TR ALY A S BREY I
io(v}15ﬂ0é107w1U1Auk@an
5.

(1) %ﬁﬁv/xaoaﬁzm%*ba

(2) SEELVIAYODEERMOELY 2R, L
VAYTFEY 772 ERT A, .

fw)‘v/xy¥w777mﬁmﬁkn—Fv;7v
TASi#YBTS,

/7%717.n4nzﬂmﬁ32607Ut/&f
i, REL Y A5 OLERMOBENS—KNT O v
ﬁkﬂ&a VZETxT - NANAREERE b2
7oty Tk, FEVY R OEFRBEE A
TIAVOERIDTTH 2H81C1E, 20RBLY 2



PRO PRI ,
0 O DEF
1 @ USE
) :

pipeline

4
5
6 :
&3 &FEEMBFOER

Fig. 3 Result of live range analysis
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Fig. 4 Bypass timing control at join basic block
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Fig. 5 Bypass timing control using move instruction
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Fig. 6 Bypass timing control at join basic block
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Table 2 Evaluation using software bypass control
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Table 3 Problems at join basic blocks
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