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OBJECT CODE OPTIMIZATION
IN MVI/MWl-FORTRAN
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1. &)

FORTRANIVINAD)-hITIRiEmsit|=1d . onh
SEMEZ SN . 2239 . FACOM230-"115
NMWI- FORT RAN [<BHA ( ZRiBE niaRh . EREsLHE
REERLI BB 0 EESB R RBL/< KT S/MBR/<DL
PN DIBLRTD o |
52. BiftonEE

MVI-FORTRAN®CId, 7'z 00 005008
BIEFT->CUD. BREBIEIIIDDLNIL(OPTO,
1,2)0&)).. L= TRZOLITINEERTED,
S0 BREOBEEIT )220 F PO)SLORITEEE L
IPSSETILEND 'S . BIEDN< . 7' 204 7°09"
SLOKIIMNELEDBRMEBD o
OPTOMRY—-27P07'S5L 08EI<ERE A )'=4z D F 7°
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2

OSCEARTIZEEBMEL . 1 -7 N\"w ot
T IBENRETEHED. OPT LIdEEG (O0-1
ILG) BBIEER (R 0D OPT2010< 0 Bilist 7
POBSIALISND. OPT21IL-7I<EBL . Juk
BIEs7o (2'0D-NLG) RBfEER (0D . 1IL-
PIRERTINT . 70750 L= 7PAD FEREFN
GLFTIwDIT w0 B<ELHILENEEZROIN'S
HB!)  IL-TRNFRIECIJIRIRS L . BEE 0
S EBRIJI2ZEILBRECESTSR0UD .

BEE) (AL COPTO, 1,2 1¢232/01 ILEE N
SONaTG!  TTZ D F 7005 L 0RTRENS0E
BT BIEEZDZEMN"ID. UFTH . OPT2ER
WA D ZELTD o
2.4 FO7SLoiH . T =9 05eM BT

BB " Dw D auwil - PIS A RIEG P03,
(1)7°07'2 Lo 7'0wD1E

70vDERTNEEYTEST  4a7'Dw DD >0
ORFTENXE TS BRENXETIAEZERLTOD
tNVHI. THMRIDOX . BIFNE 085V ER:
LY . XBSHRoN T Ow I EERTIEE2I > LN
Xd.



AJIRLSAPOYSLE | node*Ow IEERM L
direcled edge I b0 iiNERDT Conlrol flow
grap/t (B> 7 . directed graph) EL?ES2 L)
Do [ Conlrol flow grap/l G=(B,E)

the seb of A,Oooés B={ bt,b2;bn}
| the sel of d/reclﬁ edges E=1{(h. b) - -}
(2)IL-7REnIE

IL=7"BEE Strongly connecled region ( SCR;)
&L ?Jl‘.’fjéc SORERLIINIL Cinterval) 1<
IIRLEFBERRL 20D BALEINL-7WHDOXIY
SCIk LE/L—7°¢ . TFX/KPsRh LTzl — 7°£ﬂ?$0) /)
EL?BIBY (SCR;={bk,be,-----})

(3)7 Du?wiﬁ?ﬁéﬂﬁmiﬂg

7PO726oAN070w DbV &D7OwD b\ 0/1°2
NESEPETIE. (P={P|P=(bir--bw)} )
2'DwDben@% 7' 0w D PD (k) ( Predominators,
b1 RROWS RS o

PD(br)={ b | bitbh and bis NP}
@ RIL-TAn RERE7' 0w 0Lk

G~ 7’0 (SCR,)EEHS 7'0w D (arbiculation

tlocks) ARRNDL 8D |
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Aj =1\ (bVPDbi)NSCR;

bilil—=720 4070w 753 -
(5) T'— 907NN ICIE

TOwIBERNTSF~9 0 RE - BRAFERSS.
5370w bi BIT— 9 BORENG! % 05EELY
a7 0wDhi7RBLYOIBE. 70w bini0% 0
F—-913 busg PHEIED. 2277 .370w70
busy FEREICRL U,
2.2 FBNOBIBR CCommon expression elimination)

RILBREEFSIRBL2OOLNBEINA". &
AL EO NBEEREAUJDILI ORI .
(H) M=I=10 ]| [ MsI*10
| — t=M

N=I%10 1] L N=t

ERIE0? . RIS TREPE ML, B IIN=M ¢ 1
), 6=MR7?BRERI. tRIVIVISOENR LA
TEDe  ZOFKBRONIERR 70w I A0t m v BT
L&7D I BoX 0 f BT 3. |
2.3 REX0FE) (Tavariant insbruction movemenl )

I—7"AREL?E . IL-7°kRB L7 E S0 8K
EREHSHOLUGZNL SNENL-2°AD0EAI 07" (]

- - -
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W D)IEEIZRT IS S OBCBERENIL~7° ( { Do
NiIL—7°) " SIS > LR HEIGOST" Sail
"D BNERBVREFTRTD o

(A1) | t=J % 100
DS 10 I-1, 100 | DS 10 I=1,100

M= T 100 - M=t
0 CONTINUE 1 L 1o CONTINUE

ERII<KLI? . SRIBHNITRETR ST, M=T %100 2 Eiit
BERII .
24 SHEETRRBE

BRBTH (induchion variable) &1 . B8 22/l —7°A
¢ RHFBLIER/< & > ° OHERBE)IENINIERCSHS.
DS nHBERBENS N BHGLE D V'HS. BEER
NEBRBEEN  BEER (L) EFN 2= 1L— PR IIRE]
TR (CO)ENFER . IR s hEER | ¥ ( PERZRAEL0
NEARE OSPBEREFTSE N?HI . IECLNEE
(t=I%CIRDITHIERT2ELTI.

t=TxCEIL=7 NO0EmNN 'O w ) /<EBBHHE(
TotEHExC/RICERBL)IMBTIHDDEER ( /-
PRIES . i<y IL-TANEBNINE)<G =
JERLD. R.OZZENLECORBER)LY T
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B, BEERE (THITIRELY . LA BB

SEMTTRIETIMND . I=1
() [ 1= 1 | #rx0
bo1I=/,10 G.1:C=I%10 GI:T==bit1
J=1 ==  t2=li+f > A(t=2)=0.0
1 AJ,I)=00 A(t2)=00 I=T+1
(&7°020°54) I=T+1 t=tit 10
(BIM. ACI0,10) |  IF(I.LE.10)q IF(I.LE 10)q
L e5T86 1 ) LeoT56.1

CO0RKRCY . BETRRTIER  NE . PERELED
BESCEEO? BREIT 20 BRTBXN ( RZRETH
RT . IL=7HBEE TR (. FROBBERENIFR(
203, ESIITOCELED.,

=1

ti=1x10

t==0,*1

G1:A (L2)=00
t2=02110
IF(t2.LE.[01) GOTO G.1



25 TEHEruw A oA (Folding and
Simple store eliminalion)

EHETEE)L . 201 L85 EIE TRERL  BODS | /B
B g THEEN 0 IJIEHEINT VP e DA nREE
T-° (D& 7HD. BEANDAIFRER A=Bo{l
HBFEANRDUCT>EN?TH . KENDAIDERER
NBBRBIR2JI>E) L SNBEFAEAERIBR (2 (L

FFOETIED DD

=1 ] [ T=TX 11

C=I*10 t=I1 , TA=I+J IA=IX+J
tati+! ] L TB=TABS(D |IB=TABS(IX)

2.6 LZR98157 nRiEit (Regisber oplimizabion)
(1)BE(ZR9NDES7?

IL=7" RN ONDER 213 EHEIL —7°RFLIA (D
RSN LERNB . L8 BFFIIFILR90B|S
REFTOe ZMIE s  F=F0 2RI \D O~ FR
WLZR9LNDRFPERL L2 BOPPERUD
FIRL? AEINOPOCRER OIS IL—7°RT
1. LZRIERNZOSMNEEEIS . S0 LRI R B!
BHDZERRY , AL ) L) BRENSEL . 2 (72,
WEBRIGE? L= R A<, LER9DO—F5p%
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A PEHDEBLI?UD,
() AT wDRALZAI0BH7
IL=7"RNLI DD D BEEH g BB E 0 A5 /5 (
AT wIRALZRIEGIS?23, IL-TADEDH
DIOLBE L R9ERBIE Y L= 7°#IBRE . BE
E0GSEROIBIL (70D, =. BIIL-THEEEN
ESDHRIL-D°0BEREHE NS EFTL)  BANT (2
AT wDRALLRAERS?IRE . "I IL O
REIS IS IL=TRIBOBREEES >?UD,
2.7 Soensib
(1) XEBEXDIER ( ?iBAY  ROBEINRESS
T3, | |
(2) KB D) DEEBESDO P F L REBIFAAT .
() REBRELE T BHROVED Y IC1ILEIANT3,
(@) HREBIFXCNORNS DELLHBL D FHENRIEBSE
ETD. IF(A)GDOTO 10
IF(A.OR.B)GOTOL0 1 IF(BYGOTG L0
(5) BREERBENRERSZ) FP/ELD,
(6)BITIFX)DU?Id . $OXESNBADT )L/ B
BHESPHNERR (20D,
() DSSEBEANEN X P 7' SHALEE] 1D I5 8K
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13 S NERSIZO VA TS .

READ (8,10) (A(L),I=1.10) — READ (8,10) A
(8) BRI EPEKENSIBNBE (1 LERIFLETI

ENd ) BRBIEEE 5P UD

3. RBRELHUIBS 0 ERBIR
BREEETSRA T2+ 7°07'5 LA DI LN B
WEEADGUESERBIZENER . 22013  BiE
ARREEAOIBDNIER R RITRELE LIN'IFERE
EPOD'SIVVEELD SHEAD2EIRT R,

(1) BI5BGOTONNNEBN ) R FIUSF 0 XEE<H
BID7OVS5LE  2oBEIRE? X 2 BBE LA
DEBBRIIRECED S ELS—ERJIZEDNEDS.
(2) FORTRANZRFLEK (SINE) 0 LRIEL~
YRR ( PRATIE  REBLOFER . S0 BMAL
COMMONT ~90/e&E NE . BEAF -9 0B R
BLEET>ROIBBIR B RSREREB 2%
3. 2hR MEINEEXTERNALX »1—1PAK
QU BIEERETI2E L e ENPES.
B)@ﬁ@@ADEﬁ:fﬁT?DW%AE&&AD?MW‘
it 2R DA (call by name) ¢ NFESE
A?.émﬁﬁu(PfL2)2ﬁﬁWTDO:MJMELft4?.
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GELEEEZ) BRIRYoOANO-BUETESK  s0TF
—QESET T ) PO SLATBR LY B L
RUTDE | X RSLBRER Z2LDHD.  ZHud
YT POOSLRT2E IS5 ANSIWEALIDBESIRA.
PHLATIT IEMEE 2L VP C2EDNTER,
Ge3 . RIXBANI DA +EZHIN ¢ EENYEIHED »
(f51) I=I SUBROUTINE SUB(/I/)
CALL SUB(I) ~ ENTRY ENT
DO 10 I=2,N IX = I%100
CALL ENT ~ RETURN
10 CONTINUE
LB 17" 7P00"' S L1 ENTOSN B8 . T

BINFET NG 2 EDNE D
(%) CALL SUB(I) SUBRCUTINE SUB(/T/)
PO 10T-1.N i
CALL ENT ENTRY ENT
IX=I+10 T=[*M
10 CONTINUE RETURN

EBIRIFIL=7° (PSS [0} T+10 NMRITT M2 ( FD
PENGD.
G BRBEFHR L -2 IL-TRoBREES ) 21THRE
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OVUATIBEN( COJI2E)SL Y, BRIEISN? LIGL B
BDERLIBTINEETIZENHD .

(1) HO 10 I=1{,N SRRT(Y(D)EPS
DO 20 J=1 N 20 o iL- )P9R"RAT
IF(Y(D.LT.0.00G0To 10  FUJIR&/<. YL
X(J)=SQRT(Y(I)) BOBBIKILS—Hw

20 CONTINUE -ABET LS D,

10 CONTINUE
CRISNIS—F vl - RRUEI 2ZEETER I
RE (ERRSETEZXFLYIIL-F > 23 RITHN EXE
CIP5H+=9) Jcd s B¢ 2 YDIEB?&HIN 0¥
BEDS 20 T=1.NOF 1> JIDc7°00'53 07" 3
2ERSUBCZEDTER.
CARNBRETROBBEL =L >0t REFTIMREMVEG 1)
FT-N=20~,7+N\'1F FzwGEDBIFINEEIRKE
FIZENBR.

() HJIT V'OV SLBPE LORIBECTRCENE
2D (22UE)ALYLIBE  PHELENILIBIA (
cald by name) CBIIV V' IPO0'S LT BR - FisE
DECJIZENHS o

B1) CALL SUB(X,X)
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SUBRGUTINE SUR(/A/,/BR/)
COMMON C (£00)

PGS 10 T 1,100 B&10/1=7°Rn B +10)
A=Y/L =75+ RET 3260
(1) =B+10 L3R . A=Y/I 0F

10 CONTINUE FERURMR (OG0
RETURN

(6) WO LIRBLET 35| 8d COMMONT' -9 &
CEAMRSCED.

(1) TEXRRIL (2 il~ 7L ) £ DAY PEIE L 2 iL=7°
nAN . — < E<SLGD . |

(8) BRSO NED )2 FIIDOABTE L) LBSIRER
DEAMESEDS o

(9) NBHIBIEN () 7°07'S 67 w1 il )" 0wk
D" T5 D8 (HBPD~ F (FpH-Pt523) ERXE< L
EFAMRCEI

(10) DR LSO IEIF/L . EFR2IZEM XA AR
eS| & CEAMRSER.

(/1) Ju5kEH (extended range) EE >7/1L- 7 (B2
i WEEAEE 5 DO/ - ) EFERTIE . 50
BBt n RIINT <53
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(I2VEQUIVALENCEXRAIRBARTARELENL)
RNNICLEI2ENG D,

(IRDWALTNXDAD )R FEENEC)EREED DR
ICHIZENGD -

(IOBBSESRE > PRESMSISL VEL ( 3B GI2EN
Do S IL=PAS ) ESOFTINRERE DA
OEODTRED "SI L =7%BE T IFE<
(RUSNEN . BBIE -2 . IL=7°9to XN RE
BREMBLEODIZEEHI2E) LR, 208GE
B N =V BETI2EEH KB EMSHX
EYVPOISLETHRSL).

(1) DO 10 I=1, 100
PO 20 T=1, {00
TF(A(1.7).£Q.0.0) ACLD=SIN (FLOAT (D)
20 CONTINUE
10 CONTINUE
ALDOBEIRELE 0.0 &< . ALT) SIN(FL
OAT(INMIFELERTIMNGLEL ?E . 22\
Sid. SIN oY H L EDS20T=1,100 N Fi)<? 8
IS OID "I 100 . ST NEBRNE(
(3D 2N AL.T)=SINCFLOAT (1)) &
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T7'P00'5 L ETRI2E)E Y AW BISIN O LR

WH{ EBF("2ENEES.
84. Eikst/<f7 3085
BBEEMDIVICAISERRTIBRE ( 300 /i
BRIJIDL) PN B .
(1) 7Eo) B PBEEK nREE/d 57 L -7A0
REEN 79 RTTI2ENHBS. Z0BBI. 20
W=D INEPET I . BICSHSDTANSY K IBET:
AT F TN OIBBRBUN , 52 EUBRI . IL
- PHENRITIREV?  F-N-T0-%9T>5 -kt
TIZENBIe ZMIIHIIL-7DNESETIBBIA
ML= I°PRN T RITT I (arbiculation blocks A
W) KDOUPDHBRBIEETRT TR ITNANL BRI 3 M
THIW RO RNt B! L 2l dd ) )<t RsEDN
IDOELD2EDS  BEDN S0,
(%) PO 10 T=1.N

IF (A(D).EQ.00)GD TS 10

1 A(D= B(I)+ 10.0

10 CONTINUE
L ERAESHDIE IBES 1L 100 " REBIEN T
G<GE-2 035,
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CWUIEIR ( REFAESRBDMO F £ v D EE DD ¢
SNLS—HFwlC—20BDELDIECSIF L (AR
LeOGl) . B . BYBRENBBLE L. 20RZN
NBCEFEIET 2 EEESSHL | GLIERERE 0 4 7 Bov 47
IS5—ikBYDREOLN? . 1L~ RO FRITT ST/
5?03 ZHR EEADEE ST 7 7P07'5L 0%
Allsd DBIM (calll by name) 318D 2 € Btk D2 &
NE23.
(2) 7" P07 SL ORI ELO3IMEL? . B ENE2
DIKEROPOIBBI) ER-KAERMEL I 2 ENEI 2
EERIIN (. 2AE . Y7'P00'SL DRSIFEE <A
QY0 F -9 E(RIRIB (P USBIREL? 0D
CRER-BEDE (MEOELPRIBYIEGDIZET. B
BIEORRETIEDRVRAENIDLED 2 ERW
RO BREEEESENBI S D3I (call by value) ?'E
). 2088 . BIRIBAY 7 °00"S LRI~ 9%
ELS . P07 - 9RBMCWEFIDEOSERMR Y
RYVEREZBOEODZEDS | HBREBE (?RIE> 2
()Do
I BBETIE(LHOT SREMERENE LD 2 N
d. B2
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X=AxB ] it BBt 57 AxBER
CY=A*xBxC | BHEWIE( . BI0L0REER
LEADRREBUTITSH RO POLERIECED
SBHEGRIZENMGD. Z0BRGHASE . BELE (T
CBODNRPAXBERAYL LB ECRELENE
30 ZHIIAENELZR9L D EENNEET -0
FRBENRIBRLECIEDIEHS -

@) BB FOT  ROBERESK  ArCELE
A+B+C]ECBEﬁL?U&UOZME%EEéW%
A+C TR ANRSYF nFey 0 BADTIID
P FIZERGEIN . 2 FRINERELEI DI
ARG R CREBBEN/ABENS RN SkhRE
EBDIZEESEMRE(PRB(?IGE)RLD,
(5) HL5REEH (exlended range) E%>72/L— 7k ()
H37°07'506/ . RECODRINT S EI2E ERL
(ERoe 2N . —BOGSOTETIE . 200 (2214
Fo) NQEZ SKIL-PESH2ENTER. 20Bd
1RI§ . 7°07' 5 L0 A0 BT ( controd flow analysis)
L I=PE PO RENTILOBI RIBSEOBRIN
ICE-2(F D 7PO2SGOKENNBENI . RAAY?"
$YEANRFEEENTIVENED.
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85. dhHlJJ< |

BBEERI2ENRIEL DU BEISFUT | T
EERLONP IR, ZOMBIRESNDE . 20 RER
E LR IVINAILBEBND DD | L="0F N\ w7 0e (
CTDREEEOMD S

I/ ILEBRERTEAE nBEGTRSOEOL>O] 1
B3V INAILRETT DRITOLE/ L D -
Compille and GoE( ROEODT='1E . I /1 ILB;
B ERTRRE OFINBNRAIENEBEL IR,
AVINTILE VERITRE DT NSO L =13, 2217 IL
FRRAN' D2 >R & 20 RITEFAI RN ERDE D ERTT
Do BLT.PDISUIRS > EILNT ILEFAE RIT
BRI BIETEDo 20t . 1 —Ad > KO
BBERNEZSHN , SMNOSR? LU PHRETIFMELT
2ERTEGE0. |

FINIMNEECLEIEOD>DIT . RBELENDIR AL .
C1-TORIELAFRIN HEFLPABLENEL RS
FNFRINETRIMN . 2-TWNESTODUSINILE
CFRINMRATINIZENLD.

HoF CNS50MBLRITDID0RAEEL? . &BEA
IEDLNIL (OPTO, 1 ,2)EBNLT, BIHSL. 3
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NS NBERE  BBIROAEFK T2 E/1LY . 1 -1)1REA
ro il el AV SR
BECRIREBNBRE (7. 2HAELINSVRNEMNT
ENDETIVBIRDINS <0 PPOY"SLIKDLHHE
ML SN ETO? . COBARBRIEERIN T
ERDTTHIGSE) o FHOXTPNGHREREISTIE
O=-2ILEREBERD07 . OS5 2EELHCE
SR ITPRRING 1) BB 0 R/ Bt o LA L &
SVEMECTGE . 207 . BSE50'0-NILGERBILER
F2ERSY  20EHITSERICTY | SNEFIT
IIE  RORXIINISGIEEZOND ., SMEHT
TRIERNMC ELDe EOR BB IPO0"SE /<DL
TLONYRIVINAILEER IR (T ARG GEREE C
R OB OLER 2N BBEEL?US,
IBREEO DR (R/TEE)

—— g s

BBt LA (T>eq

b B8] )
X BRBEFRIMERETIENABT O . 2~
NEREH) I X EFRRR))<B)ITD (RBONEHIPRT D =) %
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BERESERITOEOENEL R

AICAS )RS dRBEEO >N . Hv F'E 205
SEITRR Al S PERURIMZTPO0SLE T F IFI1TTRITIRE
0B BHBESPINBRIIFITORECL > 7, 20
(BUE) STEAR DL ?  fUl%  BAE (OGN &I,
-7 BRENR/TERIETGSE, 3T ENETEERD
O THBHEIVIEERD, 202 . 3MEIDD'S
ID'TIBBIIT . FORTRANEEZR N O BIBRE
BELTESZIEST BRESE0BROFD = w ) (BDD
5 RBRXOBIRMED . LIS BT ILE) TEIE
NERLT  BROBISE (32i) ERLIDINBOER
S. PRSELL? . BELEI-II2ERSLY
D CDFORTRANNRBNERR (2 (>4 VE
ERES I (/IS IK) FCERTH . [12ERRA
NDFBE(CEHBREROIZEDABHLEROI T I
NER Do
2Ot RBIbIE (RSRBAROFTLLNFESD .
QU ILEBE R RITEE SO T AR GIF/E451T
N?HER. NS BIREOZHBAROFE . /<
BAELOBAE"&HD. Znid ) BIABLGIN-F
Dz P (B2 F230-775) DRENEZHIREIFHET
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’thﬁtﬁé D BB SEIE R
K IERHENDBEENRSBPRINTOI2EER)
PAINF CIGUEEZROD.

ME MW-FORTRANIV/INASKFITI88EIE /<
DORHERFLEN . 5%EE NENBUT 7220, 7
O SGCEERTDIEOHMRENz? LIS E2?"HY . 11—
Y 2D nF R DY AEBEFRROB ( LIFST .
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