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Instruction scheduling method for OROCHI with VLIW Instruction Queue

AxkmiTo KATAOKA,+ Masaki NAKANISHI,
SHIGERU YAMASHITA+ and YASUHIKO NAKASHIMA

Complex issue logic and reservation station have improved the instruction level parallelism
in superscaler processors, though the compicated logic increases the power consumption. In
this paper, we propose method for instruction scheduling to appropriate position in VLIW
instruction queue to simplify issue logic. We evaluated IPC using a pipeline simulator, and
we estimated the delay time of the pipeline model written in Verilog-HDL. The result shows
our method can speed up in 21 % to the super scaler processor with centralized instruction

window.
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(b) OROCHI Pipeline
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53U # (gshare) | pht:2bit x 8K entry
PC[14:2] xor ghr<<7 it & 53R
RET-AS gentry
WELORF 32entry
AT Ry Ty 8entry
Fryaify 64byte
11 F¥yya 4way, 16KB, I A# 10cycle
Dl ¥¥vy¥a 4way, 16KB, I Ak 10cycle
L2 Xyyia 4dway, 2MB, I ZEf 100cycle

JTeEv. EEBIX 1 ERECoE 1BV
T, MANETTAAE—-RFIEbLRVE S ICRA
58, EIREMSERESSE-TRBY IPCETO
EREEZONB.

59 12 OPL BAFvy L aIRA LT XDEE)
Th5. ARM-SS EF L TiE, OPLIZRSERAT
ERpL RBHLO0, MOBEER~IBITHETHS.
—J%, OROCHIEF Vi 2B D OP1 A& L EL
BAIVTCAT D a—) VT ENT-HMEORITH T
B, ZHRIZOWVTIE OP1 DEEBA Ay
77 hkFa—EEICTAHIE THINARTHDI EEZ
bha. XVEALROIEX, FyyvaIALku—F
MFOREREVELTHHFERLIA IV TTAY
/“:L~ Yo T ENTMBNRITTERLIRDBIETH

. COMBEERRRT BIIEA SV a— ) o IR

ﬁxmjizi—fﬂwr/ Va2 IAETFRHTHILERDHS.

4.2 ARM-SS ET7I/L0EERRA

B A Y — /- Synopsys t£® Design Compiler
2006.06-SP2 % F\>, CMOS EVFA 75 YICH

0.18 o m %4 LT, Verilog-HDL Ttk L ARM-
SS ETFTNDEEET, BERFHOEMEZITo .
WERREE 21T, BEANOREIIRY %
BEI, EFEOABITEBERES Ins & AEHEE L,
AL E T o CHRETM~ERETDLLIICHEEL
T, RPEL DED 2 —VOBERBIIBEETHS.
set_max.delay 0 all outputs() Zf8E L THEL TR
D, TORRELEOERICIIERL TV,
SEL/RD 27 —VIZRNTY U F 4 IR kT
TWHDE, MEVAY FUOHEL VR FEEN
6#A%ﬁﬂiﬁﬁ MERITHE, SV FY
mAHL, WEHLIRAZFELBL, SEETEZRT
SRETHRROEZAHL~BIREK T, 5.36ns &1
DBEREIC RS> TS, BIEDNRA T T4 VER
TiX BRANCH % SEL/RD A7 —VIZTETLTHR
Y, 705 4 BRI T WS, BRNACH %3l
AT =& LA, SEL/RD AT — P OBIERR
X 4.95ns BEILRZ EEZBRD.
4.3 OROCHI €T OEBEEEOME
ARM-SS @ Verilog €7 /VOAKBERN S, BE
T NOEBEREOMEELRDS. OROCHI &7
NVIBERSE 2R T B0 H2Y, 7 VT 4 DR
MAP/SCH 27— Tt/ < DISP/RD R 7 —TIZ
HBERE L. =y T —T VOEBERRIX 1.77Tns
LiRoTEY, TR Pa—Y v THEOBIERR
ZMZTH DISP/RD 27— L [6] CIRE OIRFEREH]
CINE B EE 2 bhb. DISP/RD AF—U T, fr
BRITHERME, Y —AVIREDHERHL, HilEE
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EVa—L SEIERER [ns)
MR RITHERME (ISSUE.CHK) 0.92

M TIRYUEHE (SELECT) 0.83

MRV 1Y FUHKAH L (PREGS_TAG) 1.44

WL PAZFHHH L (PREGS_ZVALDRV) | 1.76

57U %17 (BRANCH) (1.18)
SYiERERE &A% (PREGS_TAG) (0.56)

&f (6.69)

&3t (BRANCH %BIA T — U TARE) 4.95

2k (FH{LH) 5.36

% 3 OROCHI EF/ADFIERFM (HRE)

Va2 VEIERER [ns]
R RITHERE (ISSUE_.CHK) 0.92

PEL VR LML (PREGS_-VAL_DRV) | 1.76
5ikEST (BRANCH) (1.18)
SR RE &AL (PREGS.TAG) (0.56)

AR (HEE) (4.42)

A% (BRANCH %BIR T — IV TH0HE) 2.68

& 4 IPC LEERMIC L HREFE

TV IPC Delay[ns] | IPCx
freqency[MHz]

ARM-SS 1.335 | 5.36 249.1

OROCHI(H##) | 1.331 | 4.42 301.2

A2 B EBbhai, 3R LAEEME 4.95ns
BELRBD. 728, ARM-SS & E#IZC BRANCH %
BAF—LF 2L, DISP/RD 27— OBIER
BIXEL< 2D, 268ns BEILRD EBDNS. iz,
OROCHI A0SR ITHEMRE X ARM-SS Aictt
NRTHEHBICR D720, ZOEY 2 —/VORBERMITE
{723, 352, 2ROEKRFICEILEIEET S S
LT, BERBOWLENARETHS.
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F Uk ARM-SS €5 /050 21% B EMER EL TV
B ERLNE. ZVT A INRABELS T A
BRANCH #HIAT—Y ¢35 &, OROCHI &5V
OBIERFEIT S HIEL< 2 Y, ARM-SS 5 A& DM
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