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cl /MD driver.c NSW6I31DE_mkl.1lib
ifort /MD driver.f90 NSW6I31DE_mkl.lib

cl /MD driver.c NSW6I31DE_nag.lib
ifort /MD driver.f90 NSW6I31DE_nag.lib

cl /MT driver.c nag_mkl MT.1lib mkl_intel 1p64.1ib mkl_intel thread.lib \
mkl _core.lib libiomp5md.lib user32.1lib \
/link /nodefaultlib:ifconsol.lib /nodefaultlib:ifmodintr.lib /nodefaultlib:libifcoremt.1l
ib \
/nodefaultlib:libifport.lib /nodefaultlib:ifwin.lib
ifort /MT driver.f90 nag _mkl MT.lib mkl_intel_1p64.1ib mkl_intel thread.lib \
mkl _core.lib libiomp5md.lib user32.lib

cl /MT driver.c nag_nag MT.lib user32.lib \
/link /nodefaultlib:ifconsol.lib /nodefaultlib:ifmodintr.lib /nodefaultlib:libifcoremt.1l
ib \
/nodefaultlib:libifport.lib /nodefaultlib:ifwin.lib
ifort /MT driver.f90 nag_nag_MT.lib user32.lib

cl /MD driver.c nag_mkl_MD.lib mkl_intel_1p64.1ib mkl_intel_thread.lib \
mkl_core.lib libiomp5md.lib user32.1lib \
/link /nodefaultlib:ifconsol.lib /nodefaultlib:ifmodintr.lib /nodefaultlib:libifcoremd.l
ib \
/nodefaultlib:libifportmd.1lib /nodefaultlib:ifwin.lib
ifort /MD driver.f90 nag_mkl_MD.lib mkl_intel_1lp64.1ib mkl_intel_thread.1lib \
mkl_core.lib libiomp5md.1lib user32.lib

cl /MD driver.c nag_nag MD.lib user32.lib \
/link /nodefaultlib:ifconsol.lib /nodefaultlib:ifmodintr.lib /nodefaultlib:libifcoremd.l
ib \
/nodefaultlib:libifportmd.lib /nodefaultlib:ifwin.lib
ifort /MD driver.f90 nag_nag MD.lib user32.lib
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- MO /RFVT Fortran 27 U » 7 /B L, WIZEHKARIRLET, ZLT
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o BMOTATTVU T 4L MU ERRL, install_ dirinstall_dir (5 L OMZEIZWS C T
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C/C++7 ¥ = hOA LI V—FK F 4L 7 K
C:\Program Files\NAG\NL31\nsw6i31del\include

Fortran 7u ¥ =7 FOBMOA 7 V—K T 4L 27 K
C:\Program Files\NAG\NL31\nsw6i3ldel\nag_interface_blocks

C/C++F7=lX Fortran 7 ¥ =2 FO[EBMD]IZATZ7Y T 4L 27 KU
C:\Program Files\NAG\NL31\nsw6i31ldel\lib
C:\Program Files\NAG\NL31\nsw6i31del\rtl\1lib
C:\Program Files\NAG\NL31\nsw6i31del\mkl1l\1lib
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TAT 7V 77 ANEBIMLET, LFORESRLTIEIN,

ERAEZIFANDIITEARZ 27 ) w7350, OKRZ 27D v 7 LTEEEZITANT
T —LEACET,

BT, WEIRT A LTATITVF T arBRETDHIDLENDY £, 2, Vo795
NAG 94 77V D=9 0 BT H0NERHY £97,

a2 FH Microsoft 721X Intel C 72X C++7 =7 FOBRE :



- F9, Yuvzl MAma—0OBRFHEEOEN.EZHEHRL T, Y—X7 74 (21X NAG
® Example 70227 7 L) 7 vy MOEMLES, (FrPxZ MIC ELIFTC+H+7
FAINRRNEE, C++4 72 a URERESNRWEAERH Y £7, )

- TanRT XU HERE (LROFEMESR) | BT e T 0 (MWERGE) 22V
/MV@%L WIZC/C++x 7 Vw7 L, EM@AX»TZ~FEW%7)/?LE¢ "

 EBRIORIANE T HEA L TAT T ERIRL, ZNE@EY R —Ta VAR L
?:t?‘ Bl ziX, v =2 R nag_nag MT.lib F 721 nag_mkl _MT.1lib ® 2 2O T7 A7 Z
VOWTNDEERT 2581E~vVF ALy R(MTZERLET, Try=r FHRMito
NAG 74 77V &HT2%581%, ~/VF AL v RDLL(/MD) % #iIRT 20 E R H Y £,

- ELWIUEALTAT TV ERINLIHE, BEREZZITANDICITEHARZ 27 ) v 7T
D, OKAREZ 27V w7 LTEREZITANTZ A —2%ZACET,

7u Y=z N Intel Fortran 7’27 KOS :

- TanRT 4 T r—LbnD, ERO/SF VT Fortran 27 Y v 7 JBEEL, WIZTA T TV &
HIRLET, AUOASXNVCT o EALTATTZIVOT NYRERINET, 7BV
7 T\f» nag_nag MT.lib 721X nag_ mkl MT.1lib ® 2 DD T A4 7 Z7 JV OWTnaEFEHT 5
BIE~TAT ALy RERIRTOMERH Y ET, 7ny=s MO NAG 7477V %
ﬁﬁﬁ@‘éfa/\ . YT ALy RDLL #IRT HLERH D 7,
- ELWIUEALTAT TV ERINLIE, BREZITANDIITEHAR Y 22 ) v 73
L0 OKARF L HI7 Y w7 LTEREZITANT T A —252H T ET,

NAG 7477V MKL 8L RZDOMDZ A7 F Y TUBRALTATTY
NSW6I31DE_mkLlib (U > 7 Rp T AR B ~/VF AL F DLL (/MD)
NSW6I31DE_nag.lib (U7 FFIZAEE) ~/VF AL > |’ DLL (/MD)
nag mkl_MT.lib mkl_intel_lp64-.1ib mKkl_intel_thread.lib ~I)LF ALy R (/MT)
mkl_core.lib libiomp5md.lib user32.lib
nag_nag_MT.lib user32.lib < /LT AL v K (/MT)
nag_mkl_MD.lib mkl_intel_lp64.1ib mKkl_intel_thread.lib ~/)LF A v R DLL (/MD)
mkKI_core.lib libiomp5md.lib user32.lib
nag_nag MD.lib user32.lib ~/)LF AL > K DLL (/MD)
5. MicrosoftC £72iX C++Fr ¥ =7 FOBFE, NAG 714 77V ORI/ N—Ta > (DF Y DLL TlE

72 < nag_mkl_MT.lib F7=|% nag_mkl_MD. 1ib) TV IFTBEE, WS ONDT U HADLTATT
VaBETLEC) U BITHRT L7207 ey MREEEETHMLEND D £3, HFOWH
7 v T 4T MO TY ‘/7‘%&7 varEeZ Vv /BEL, A2 Uy LET, A
MOV T, FFEDBEED T A 77 V) OMHEHATR L, fELRIRL T, B/ ar 311 0=
~ > R T/nodefaultlib: L L TRENTWDETATZZ VDY XA M&BIMLET, /MD £7/201E/MT E
ARICEL7ZE Yy FEZBIRL T ZS (By MIUTWETBR—-TIEH Y FHA) . 477
VAT Ian TR £,

EEZZTANT I A—LZ2ACLI2IE, OKARZ 27U v 7 LET,

T, BNV RA=Z2—po@URRINKEZRA T e 27 F2a A VBLNY 7 TEDHITTTT,

Microsoft BIREREEN/IN G 7' 10 7T A aEFEITTHIE, T AT Ama—nb o0l I 68 F7TcaxEd
(B 21X, T3y 772 LCBHAG (Ctrl+F5) 28R4 522 7T) , BZ a3 3.1.1 THBIL7=X 912, PATH
BREBEAHAZHEYICRETHALENDH D Z LITHEBE LT ZEN,



TR T 7 AINEEEATNNEG T DL ERSDGEC, 70/ 7 LAOMNEREERTJICV XA LY vT5
VENBDLGE. ZUIT o/ T 4 73 —2DT R Ny T s va s w@ R, a~vy R8T —/L R
Biipa~ RFEFHFATDHZ L CEHTE X, f:

< input_file > output_file

ANT 7 ANERN T 7 ANBT TV r—2a DOEET 4 V7 B VICRWES, SERETITHE 2%
ETLHMENDLLGAEDHY T, .opt 77 A NVEMHT S NAG OFIEIZOWTIE, 207 7 A VE{EE
TAVZ NICERETAINERHVET, ZOT 4 L7 FIIX, o T 4 74 —LDT Ny T _X—=U\Th
DVEET AV NV 74—V RENLTRETEET,

3.1.3Fortran EZa—/L 7 71 ILIZET B EE

ZDNAG 74 77V FEETEML I TV S nag_interface_blocks 7 #+ /L X N® Fortran .mod & = — /L
77 AME, Intelifort I A T TaA s A AINTVET, TOXIRET 22— T 7 A NTa X
A ZIEAF L, fihd Fortran = > /34 7 CIIfEH TEX £H A, NAG ® Example 71 7 7 LAZFEHT 556
L. MEBOT T T AT, o H—T=—AT a7 BERTLH5E T, Hloa A 7 &2ERT 2568103,
FTMADEY 2=V T 7 A NVEERTDLERH Y £, FMcOVWTIEZ v a 32 23RLTE
YN

3.1.4 NAG Fortran Builder )5
BRI RE 3OO —ANHY 7 :

1.  Fortran Builder (21X, NAG 74 7 7 U DO—#D /33— 9 ANIHT DAL DHFENH D £3, B
f#y D Fortran Builder D/ X— 5 N2 k> Tld, 2D T A 77 U NSW6I31DEL (122U THE1-> TLd
DEENBY ET, TOHE, FTATTINRA A= LENTWNDH I LxHEIRIZHRE L,
Fortran Builder IDE TH L\ INAG 7 A4 7 Z7 V7 unv=7 b ZIERT HBEICENEHEHTHIET
T3, ZiUE NSW6I31DEL % Fortran Builder 22 b 3 2 i b i 2 H1ETY ., 2E72 5. NAG
TATZIVRA B —T = —AT7 07 ORT%E IDE IR X 2 MERRWINHTY, NAG 747 7
Vo7avxl MEERT A HFEIC DWW T, Fortran Builder @ R = A FESR LT &V,

2. Fortran Builder ®/3— 5 VB Z DT A7 U NSWEI3IDEL DU U —A L0 LAY U —2A Stz
B, T OMBABD RV ATREME R B Y T, LivL, UFO X 5 2 FIEICHE - T, IDE
IMOH LT AT T EMEHT D2 LITTRERIT T

- FHlwary—arudzs FAERLET

- Tl M Ama—mnbavel MEEICEELET

- HAEEFTT, B FE—RP64 By MIERESNTWDLZ xR LET

- TAVIZ NI ETE I L, WA INV—RKEZTH 7D w7 LET

- A7 )V— KT ¢ L7 bV install_dir_interface_blocks_nagfor ZBMLEJ (T4 L2 KV
BIZAR=ANEENTNT S, SIAFCHOLE XN SITEELTLEE W)

- WZV o2 X2 7% 7 7 LET

- VI IA47 7V EBMLET, iz install_dir6131DE_nag.dll (DLL HiKIZY > 27352
ENEET, METLIA VR — b TA T T VIEF) 7 LAENWZ EIZEELTLLEESN, F
7oy BT A 77027352 LIdTES, DLL OAA[EETY)

- OK#ZEZVUwI L TEEEZITANET

- EmEOFETTRY 27 bEENLRL, TuS T LEETLET



TRy TE—R (F7H)VE) TFadzl "2V RTARES, 7ay=7 RRED Fortran =
VAT | T BALTF oy I BT TT IV RAFRRRKELRLIA T a AT HZ LiIFTE
IRNZ EIZHEBRLTLLESY, 2L NAG FA 7 7 URZOF S arTa A ST
W2 T, TNEFEALLD &9 AL, FortranBuilder TNAG A V¥ — 7 x—AT7 11 v 7 % {H
THERC THEBMEDORNA T v a VERE] 2R AL /NA VRET T —3 384 L ET,

3.  #f&IZ. NAG Fortran Builder (Zf}J&® Fortran =734 7 nagfor DA~ K74 "=V a U %
LT, NAG 74 77 UDDLL A=Y a2 273252 L B A[EETY, Fortran Builder T/l
THIZODA U H—T 2—AT v 7L, 74 /VH install_dir_interface_blocks_nagfor THEflk X1 T
WET, NAG 2N, TORRHZN=V a reBRLOLEIE, £k 7 ar 32 THMshT
WD EICED 2= VT 7 A NEFHIANANT LUEND L6513 HD £7,

ZZTH, DLL BIRIZY 7320 ERH Y, BET LA VAR — 7477 VI12ixY 7 Ligno
CE biggfﬁ_o

Windows D~ R7a 7 Mvd, 987230311 THHEINTWA X HIT PATH BREZL
BNRELLBREISNTWAZ LEAMHERLTLEEN,

ZD%, UFOWThroa~vy REERALTa~vy RIA LV TNAG 747 T VB a L "A LB X

(O IVE7 G- =3 B

nagfor -ieee=full -I"*install dir*\nag_interface_blocks_nagfor" driver.f90 \
"*install dir*\bin\NSW6I31DE_mkl.dl1l" -o driver.exe

nagfor -ieee=full -I"*install dir*\nag_interface_blocks_nagfor" driver.f90 \
"*install dir*\bin\NSW6I31DE_nag.dll" -o driver.exe

MKL HR—=MROTA 7 Z7 VIZ) 73250, EENAGRICY 7§22k > TEIRLET,

NSW6I31DE_mk1l F 7213 NSW6I31DE_nag 71 7 7 U 7 7 A VDI NIRAZEHIRET HMERH Y, A
R=2ANGENTWLEEIIFI G CHLLERH D £7,

3.1.5 EDMHDERED 5
ERTEASNTOWARVERENDS NAG 74 7 7 U 203 HIEICET 2 FHIT, MefFi~—I TAF
TELHANRHY £3 ¢

https://support.nag.com/doc/inun/ns31/wé6idel /supplementary.html

3.2Fortran 4 Y2 —2J7x—RATAYY

NAG A4 7 F7 VA X —Txz—AT7 a7 X, 2—HP =00 L A[FE724 NAG 74 77 U Fortran /L —
FoDEA T LB EAEERLET, ZN6IE, Fortran 72 27 7 A0 6 NAG T4 7T 1 272D
MZETIEED Y AR, ZOMEHAZMIHLEL 3, o, Bt TV AHEEZEHT 2855813 R RT
‘a—o

ZOHMIL, Fortran 2234 TN F T TAT 7 IV N—FURNELIIMFRHENTWENE Y DEeT v
TEXDHEICTHETT, AV F—T=2—AT a2 FHTH5IET, av M FEFUTOZEET =
v CEET .

@ V7NN —FoBnHTN—F L LTSN TSI &

(b) BB ELWHTESIN TSI &

() ELWHEOsHENEINTWDLZ L



(d) TRTOFFEIEHE BT —HLTWNDLZ &

NAG ATV L B —Txz—AT 0T 774, FTATTVOEIZLICEERINTHET, Z0b
L FDOLABID 1 ODFY 2a—MIE DN TWVET

nag_library

¥ 2 —/UX, Intel Fortran =2 /31 7 ifort CHEHT 720122 0 "A NWEHDERX (imod 7 7 A /L)
TRt TV ET,

FATT7Vavr Rrarrhra— My VAT, ZOFEEHD/NYF 7 7 A4 /L envvars.bat
EETLUTREAREZREL (B7 3311 28) | Intelifort 234 T E2FEHT 256, BREAE
INCLUDE NEESINDH T2, BZ7 v a v 311 THHEINTWDa~vr RonTFnnasEHA L TCINLOE
Va— WV IT IR ATEET,

mod B 2 — VT 7 ANE, AAR=NV )= DET T a 22 -3 TWS Fortran 22341 5T

A NANVENF L, TOLIREDa— N T AT LN FITEFETAED, TNHEDEY 2—L
EHEED I N3 XA T EEH L CNAG @ Example 71 7 7 A& L0, JMAO T 0 /T L TA
=T x—A70y R LV T5581F, ETHEAOEY 2a—LT7 7 A VEERTOILENRH Y £7,
ZITEDOHEEHPILET,

EE O nag_interface_blocks_original WO ARID 7 AV H HAER L (IERER 7 4 VX4 13 EHE
TIEH Y £ A) | nag_interface_blocks DN % nag_interface_blocks_original (22— L T, JC
DAL HE—Tc—RAT Ty 7Dy NaRELET,

RIZ, nag_interface_blocks 7 # /L X WNT, BHEWDa L RA FZE2HEHLTTXTD.f90 7 7 A L&A
T2l MZav M)V LELET, A F—Tx2—A7 10 v 7|ZEWL OO AEARTFEEZRNR H D=0,
TN NVDNAFNEETTN, LLFO a3 A VAR CTRIBEZRWIZT T, 22 TFCOMP 1XH 772D
Fortran = > /%A T DA HITY :

FCOMP -c nag_precisions.f90
FCOMP -c nag_a_ib.f90

FCOMP -c nag_blast_ib.f90
FCOMP -c nag_blas_consts.f90
FCOMP -c nag_blas_ib.f90
FCOMP -c nag_c_ib.f90

FCOMP -c nag_d_ib.f90

FCOMP -c nag_e_ib.f90

FCOMP -c nag_f _ib.f9@

FCOMP -c nag_g ib.f9@

FCOMP -c nag_h_ib.f90

FCOMP -c nag_lapack_ib.f90
FCOMP -c nag_m_ib.f90

FCOMP -c nag_s_ib.f90

FCOMP -c nag_x_ib.f90

FCOMP -c nag_long_names.f90
FCOMP -c nag_library.f90

TN NN Ko TEREINT AT V27 N7 7 AT L THhFEWVERAL-FET 22— T 7 A )LDIHD
‘/IZ‘EVC‘—@—O

INT, FHLLLav M VENTZEY 2= VT 7 A )VEBEDOHIETHEHTE 5137 T,



3.3 Example 7O 455 A

BoAT AL CTW D Example #5258 1E, A1 VA =L/ — b DBV 23222 TSN TWLY 7 MU= T %
fEF L C Mark31 TAEMRINE L7, Zi5 0 Example f5 51X, Example 7’10 7' J ANRETH2 HEREE

(Bl z X, 8725 C £7iX Fortran 2231 F 0 B3 "4 T T84 LT74 77V, FTRRD
BLAS 721X LAPACK V—F > Dt v b) TETINTHE, BEICHATERWEARHV T, 20k
I IRIENT I bR AERIZLL T O@EY T BAXZ b (L OYE-1, FRICITEFERO AL 7 — (5T
BR5680300 £79) | KEREEBEEGHnEE, BLOEEASY Y URE LRI CA—F—fho /ha
7] ®&TY,

BiAf &AL CUN 5 Example fif5Rix, #H97 4 77 VU nag_mkl _MD.lib (2% ¥ MKL BLAS & LAPACK /L—F
PR THONZHOTY, NAGBLAS 7213 LAPACK Zfi ] U CHIEAZ EIT+ 5 &, BT ER D RN
BondHAERHY £,

BIEERHL, HEIG L TIA T T =27 LTRSS TS bONLEICINTEY ., 2Ly,
77T MNIZOEETENL EOEE R L TETT L2020 L TWET, B STV 5 Example 7' 1
75 RE, ARERIED FA T T =2 T DO AA—T g L) L L TCTHERTAKERL Y £,

Example 7’12 777 AIZIX. install_dirnag_example DLL.bat. nag_example_static_MT.bat,
nag_example_static_MD.bat N\vF 7 7 A NEMHAT L EHLMHEICT 7 BATEET,

THEDNRYF T 7 A UiE, C/C++E72i Fortran =734 T & NAG 74 77 U OBREIEHNEESNT
WAHZ EEMEL LET, FFiC, BREIZAE NAG_NSW6I3IDEL % NAG 71 7 7 U OANIHRET 2 MNE N H
DET, ZNEITI HEOFMIOWTE, 73311 2L T 7EE0,

D% nag_example_*.bat /N F 7 7 A VL, Example 7 n VT A (BXOZEOT—2 AT ar 7
7AN, bLHIL) oav—%REL, s I akar AL, @I A 77V LET
(a7 AOMEANR—Ya v EFaLs A LTEL L Car X ravy ReERRLET) . &EZIC,
FATARE T 0 7T ANFEITEN (MBS U CT—4, A7 var, R 7 A VEEET 2072515 %
) | RN T AL Ry v RcEbRET,

C & Fortran D[fi )7 Example 7’1 77 ARSI TV ET,

®fH L 72D Example 71 7T A LT D OpenMP AL RO#IE, a~> RO THRELET, iz
[

nag_example DLL e@4ucc -nthreads 2
nag_example DLL e@4ucf -nthreads 2

ZHUZEY, Example 7R T A EZDT—HXBIOAF T a7 A (C DAL edducce. c,
eP4ucce.d, elducce.opt, Fortran DAL educfe.f90 & evducfe.d) MNBAED 7 LA Zab—X i,
TaTTANASAABENY 7 ER, 20D Ly REMEH L THEITEN., Example 71 7T LDk
B2 e@ducce.r (C DEE) F7-1% evducfe.r (Fortran DIGE) 7 7 A MIH I EINET, -nthreads A
A v FRERHEIN2WGE. 7740 NOBEIIHE—-OA Ly RTIITTHZ & TT,

nag_example_DLL.bat /X, NAG BLAS/LAPACK Z{iH L CTNAG 7477 U®DDLL "X\—Y a2V 7 LE
7

MKL X—2 g @O DLLIZY 7 3512F, -mkl A7 > a v &2EHLET, #:

nag_example DLL -mkl e@4ucc -nthreads 2
nag_example DLL -mkl e@4ucf -nthreads 2



nag_example_static_MD.bat /N> F 7 7 A JUIX[R U HIETHEH IS4, /MD T2 /3 A L SN2 §i) NAG 7
A7ZVIZV 7 LET,

nag_example_static_MD e@4ucc -nthreads 2
nag_example_static_MD e@4ucf -nthreads 2

ZZTH, -mkl A7 m & LT MKLBLAS/LAPACK (Z2V > 795 Z LN T&E 7 ¢

nag_example_static_MD -mkl e@4ucc -nthreads 2
nag_example_static_MD -mkl e@4ucf -nthreads 2

nag_example static MT.bat /N> F 7 7 A /LiX, /MT TIU XA NVINTZHTA 7702V 7 LET,
il

nag_example_static_MT e@4ucc -nthreads 2

nag_example_static_MT e@4ucf -nthreads 2

nag_example_static_MT -mkl e@4ucc -nthreads 2
nag_example_static_MT -mkl e@4ucf -nthreads 2

Microsoft C/C++= > 731 Z D> 0 1T Intel Classic C/C++ 2 234 T (icl) AT HIZIE. Ny F 774
NaAv s RZ-icdl A7y a raBILET, HDH0EL Intel icx E721E ifx 3 31 T E2HET DI,
TNEN-iex EIT-ifx ATV a b 2Ny F 77 A havy RICBMLET,

3ATFUARALAL

FTATTZIVDRATF U ALYLX, a00aaf F721% a00aac MO T HlEZ = 2 XA LB L OVEITT D0,
nag_example_*.bat /N\v T 7 7 A )LD 1 D% F|#L aB0aaf F721F a@0aac TH-UHTZ & THER T,
7 ar33 5S5RLTLEIN, ZofEIX, ¥4 hrfilfia— N I TWD a1 7 L
JE, ~— 2 L AUTF U ALV EGREEOFMEH D LE T,

& DL, a00aac & a00aaf ZFFONH 42~ 7 75 L NAG_Library DLL_info.exe ZF4TL£7 (1 %
M=/ —bDET v ar 422 #2MR)

3.5CT—4#
ZDEIETIZ, NAGC # A 7 Integer & Pointer [ZLLTFTO LI IZERSINTWET

NAG# A7 CHAT HAX (N 1)
Integer int 4

Pointer void * 8

sizeof(Integer) & sizeof(Pointer)DfElX. a@@aacExample 7' 1 7 J7 A THEEML I TWET, o
NAG 7 —# BB T A 1EHRIZ, A4 7 T7 V~=a27/) (BZ a3 55M) ONAGCLA ¥ —7 =—A
WEDOE7 3311 TAFETEET,

3.6 Fortran T—4 & & KEFHUAED AR

ZONAG 7A 77 VDFEREZIL, 328y NEEHAOTIA T TV DOENEGENTHET, 7477 V1%
install_dir,

NAG 7A4 7TV & R Ay ME, BEVNEEERICART A—=2{b &N E2FEH L CWET, Lizio
T, TXTDONAG AT 7V N—F oD RFa A ML, UTORMNRFEREINET



REAL (KIND=nag_wp)

Z Z T, nag_wp I& Fortran KIND /X7 A —% T9, nag_wp DEITEIEIZ L > TERRY | ZOMEIX
nag_library EY a2 — VOMHIC L > THAETEET, Fxld nag_wp % NAG 7477V D EHEKSE)
MEMFOET, b, 7477V THHINDZ < OB/ NUREIEE WEZERD Z ORI 6T,

o, YEONV—F ATLTORZHEH L ET

REAL (KIND=nag_rp)

ZZT, nag_rpld TREEERTF) Bz LET, BHETA 77U TS THRWBIORIT
REAL (KIND=nag_hp)

T, TEREEE) M ETT DB MAeRLET,

IHHDORDIELVMERIZOWTIX, 7477V &—FEICEAM SN TNDIEE A ED Example 7’1 7 T L
EHRLTLTEIN,

COFERETIT, NSO FOEWERL £

REAL (kind=nag rp) X REAL (O F Y HKEE) 2B LET

REAL (kind=nag_wp) !X DOUBLE PRECISION ZEWL £

COMPLEX (kind=nag_rp) /% COMPLEX (DF V) HIF/EHEFER) #EH L FT
COMPLEX (Rind=nag_wp) /& Fig/EHEFH (Pl /L COMPLEX*16) ZEH L F*7°

EBIC, ¥=a T ADFLA VA —T 2—RA 87 23 Tl WL OO HEERXKAIT 5 7-DIC KFERHE %
ERTAHAIZEA L CnEd, IOV TIE, NAGFL A v X —7 = —AEDO® 72 3 25 #5 W
LTL &,

3.7 C/C++M 5 NAG Fortran JL—F V2 UH T

HEEEATZIE, NAG 741 7 Z U ® Fortran /b—F > % C, C++, FTITAMBMEOH HBEENLHEHT S Z
LN TEET, Fortran V' —F > 2 ZDOHETHEHTHZ LiE, CEEAL—T U OREYNPFIHTE 0L
7 ¥ —Fortran L—F NZT 7B AT HEGER, MOFENOOERN LV EFIZRAIEEOH D, AR
CT—HRIDOHEFERALIZLVIELXNVDC A Vv H—T 2= A0 E LWEAENRH D F9,

a—H—M Fortran & C DD~ v B 752475 DEFZET D120, CHANSOD Fortran A 4 —7 = —
2D (C~yH A B —7x—2A) 4 Fortran b—F > RF 2 A MIEENRTWET, C/C++~
X7 7 AV (install_dir

h) HIRBEINTWEd, NAGFortran V—F 2 ZDOFETHER LI-Wa—F—i%, 77V 54— 3T
T~y HET 7 A )VE#include T5H 2 L EBEIO L ET,

NAG 74 77 U ® Fortran /L' —F % C BL O C++M HIFORNHT HIEIZOWTDT R, A& g3 25 |~
¥ 2 A2 b alt_c_interfaces.html HFIHARETY, (NAG 7477 VDLURIO~Y—2 Tik, ZTO R¥=
A2 M techdoc.html & FEIZHTWE L77, )

3.8 LAPACK. BLASZEMD CEE

NAG C/CH++~> X7 7 A JUZIL, NAG 74 7 7 VIZE £415 LAPACK, BLAS. BLAS £ifi 7 4+ —7 A
(BLAST) W—F v DESNEGEENTVET, 22—V —F, £t TS Intel MKL 72 &, o714 75
VICBHE T 5 Cinclude 7 7 A AMH 2L DERE TG T A Z L2 GER”HY 9, 2D X 5 IR0



T, B C~v XA BESHOERELBTH-DIZ, ZNHDL—F D NAG BESIE,. BZ732 3231 Til
BHENTWD CERIXCH+I L NAAUIU T O A VT T T 5BINT 52 L TEHICTHZENT
xF9

-DNAG_OMIT_LAPACK_DECLARATION -DNAG_OMIT_BLAS_DECLARATION -DNAG_OMIT_BLAST_DECLARATION

% NAG F01, F06, F07, FO8 L —F A DESIIFEY £7,

4 L —F UEROER

ZDFED 1 DL EON—F ATEHA SN EMERITZ, DLFICEZLICY A RSN TVWET,

(a) OpenmP i FFEBA T —F—BEHEFUVHTIL—F >

ZOFEETIE, LLFO/L—F 2 F, NAG /L—F > IND OpenMP IFFIGEIE ) 52— —BEE A IO L £ 4,
CH—Fv

ed5ucc ed5usc fOlelc fOlemc fO1flc fOlfmc fO1ljbc fOljcc
folkbc f@lkcc

Fortran 1 —F . :

do3raf do3rbf e@5saf e@5sbf e@5ucft eB5usf fOlelf foOlemf
fo1flf folfmf fO1jbf fOljcf fOlkbf fOlkcf

LMo T, A VA=A —F DB 73922120 ARESHTWSNAG T4 75 Y FEIEOREEE T
SNTbDEFRRD N TEMEN L THRWIRDY | 22— —BTHNL L7z OpenMP 7«4 L' 27 7 «
TERERTEES, £/~ 2—YP—U—27 22— ZFF| TUSER, RUSER, CPUSER Z# A L v Rt — 77 FIET
FHT DL EaMRBTIMNERNDHY £7, JiuL, =——BEEICHAIRY FHT — % 2t 5720120
HRINGEFATLIZE CTROBSERSINET,

(b) Cco6

ZDOFEBETIE, LFO NAGC V—F T, AIREZRIR VD 2t & T 5D MKL 71 7 7 U /6 Intel B 7 —
Yo s Z—7x—A (DFTI) L—F > ~DFEOH LN TONET :

c@bpac cO@6pcc cP6pfCc cB6pjCc cB6pkc CB6ppC COB6PQC CO6PIrC
cO6bpsc cOP6puc cO6pvC CO6pWC CO6pXC COB6GpPYC CBP6pzZC COB6rac
co6rbc cO6rcc cO6rdc

% L CLLT® NAG Fortran /L—F T :

co6paf cO6pcf cO6pff cO6pjf cO6pkf cO6ppf cCO6pgf cO6prf
co6pst cO6puf cO6pvF cO6pwf CcO6pxf CcO6pyf cO6pzf cO6raf
co6rbf cO6rcf co6rdf

Intel DFTI /L —F NINECTHME O T — 27 AR—2%EID ¥ TH7=, EFEO NAG Fortran /L—F U IZEX
NAHT— 7 ZA_X—ZFFHIWORK DY A Rk FNENDTA T T RF¥a AL FTHRESNTNDEHLDOMND
BRI HMLETIHY FH A,



(c) FO6. FO7. FO8. F16

F06, F07. F08, F16 MF ClL. BLAS 35 & (8 LAPACK JRENA—F O —F 4 BRI HATRE T, 1R
BN—F A OFEMICOWTIE, BET2EOMEAZSRL T E3 VY, KRN T7 4=~ AE{5H720
WZiX, 77V —v 3 VIENAG A X A )VDA4RHTTIE7Ze <. BLAS/LAPACK 4 ClV—F v & SR $ 2 M B0
bHZLITERLTLIESN,

%< @ LAPACK /L —F 121E, MO LRIV —F NZHRMT 5 T — 7 AR—ZADBEERET H 20TV
—F U ERAETED VI ARX—AWE | AND=ALRHY EF, MKL 74 77 U D LAPACK L —F >~
1L, [FZED NAG ZENR—2 a v D ZNLDON—F L LITBRRLEO T — 7 AR—RA 2 VLT HLARH
HZELEICHERELTLEIY, V= AXR—ABEA D =X L AT HERTEENLETT,

ZOFEETIT. B T/RWNAG 71 77 U @ BLAS B XN LAPACK L —F > ~DMENH Ui, LT
DN—F  Z RN T MKL ~DOFFRHH LIk » THEESNTWET

blas_damax_val blas_damin_val blas_daxpby blas_ddot blas_dmax_val
blas_dmin_val blas_dsum blas_dwaxpby blas_zamax_val blas_zamin_val
blas_zaxpby blas_zsum blas_zwaxpby

dbdsvdx dgesvdx dgesvj dsbgvd zgejsv zgesvdx zgesvj zhbgvd
(d) S07 - s21
INHOEDOBKOEIEZ, FEEADMEIKFT D581 H D £

—RIIZRFEE T A T T ) v = a T VISR S VT E TR, Z OFEETHEH S D AR 7 EIX LT O
G

s@7aa[f] (nag[f]_specfun_tan)
F_1 = 1.0e+13
F 2= 1.0e-14

sl@aa[fc] (nag[f]_specfun_tanh)
E_1 = 1.8715e+1

sl@ab[fc] (nag[f]_specfun_sinh)
E_ 1 = 7.080e+2

sl@ac[fc] (nag[f]_specfun_cosh)
E 1 = 7.080e+2

s13aa[fc] (nag[f]_specfun_integral_exp)
x_hi = 7.083e+2

sl3ac[fc] (nag[f]_specfun_integral cos)
x_hi = 1.0e+16

s13ad[fc] (nag[f]_specfun_integral_sin)
x_hi = 1.0e+17

sl4aa[fc] (nag[f]_specfun_gamma)

ifail = 1 (NE_REAL_ARG_GT) if x > 1.70@e+2

ifail = 2 (NE_REAL_ARG_LT) if x < -1.70e+2

ifail = 3 (NE_REAL_ARG _TOO SMALL) if abs(x) < 2.23e-308
sl4ab[fc] (nag[f]_specfun_gamma_log real)

ifail = 2 (NE_REAL_ARG_GT) if x > x_big = 2.55e+305

s15ad[fc] (nag[f]_specfun_erfc_real)
x_hi = 2.65e+1



sl5ae[fc]
x_hi

sl5ag[fc]
ifail
ifail
ifail

sl7ac[fc]
ifail
sl7ad[fc]
ifail
ifail
sl7ae[fc]
ifail
sl7af[fc]
ifail
sl7ag[fc]
ifail
ifail
sl7ah[fc]
ifail
ifail
sl7aj[fc]
ifail
ifail
sl7ak[fc]
ifail
ifail
s17dc[fc]
ifail
ifail
ifail
sl7de[fc]
ifail
ifail
ifail
s17dg[fc]
ifail
ifail
s17dh[fc]
ifail
ifail
s17d1[fc]
ifail
ifail
ifail

sl8ad[fc]
ifail
sl8ae[fc]
ifail
sl8af[fc]
ifail
s18dc[fc]
ifail

(nag[f]_specfun_erf_real)

2.65e+1

(nag[f]_specfun_erfcx_real)

= 1 (NW_HI) if x >= 2.53e+307

2 (NW_REAL) if 4.74e+7 <= X < 2.53e+307
3 (NW_NEG) if x < -2.66e+1

(nag[f]_specfun_bessel y@ real)

= 1 (NE_REAL_ARG_GT) if x > 1.0e+16
(nag[f]_specfun_bessel yl real)

= 1 (NE_REAL_ARG_GT) if x > 1.0e+16

= 3 (NE_REAL_ARG_TOO SMALL) if @ < x <= 2.23e-308
(nag[f]_specfun_bessel j@ real)

= 1 (NE_REAL_ARG_GT) if abs(x) > 1.0e+16
(nag[f]_specfun_bessel jl1 real)

= 1 (NE_REAL_ARG_GT) if abs(x) > 1.0e+16
(nag[f]_specfun_airy_ai_real)

= 1 (NE_REAL_ARG_GT) if x > 1.038e+2

= 2 (NE_REAL_ARG_LT) if x < -5.7e+10
(nag[f]_specfun_airy_bi_real)

= 1 (NE_REAL_ARG GT) if x > 1.041e+2

= 2 (NE_REAL_ARG_LT) if x < -5.7e+1@

(nag[f]_specfun_airy ai_deriv)

= 1 (NE_REAL_ARG_GT) if x > 1.041e+2

= 2 (NE_REAL_ARG_LT) if x < -1.9e+9
(nag[f]_specfun_airy_bi_ deriv)

= 1 (NE_REAL_ARG GT) if x > 1.041e+2

= 2 (NE_REAL_ARG_LT) if x < -1.9e+9
(nag[f]_specfun_bessel y complex)

= 2 (NE_OVERFLOW_LIKELY) if abs(z) < 3.92223e-305

4 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
= 5 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9
(nag[f]_specfun_bessel_j_complex)

= 2 (NE_OVERFLOW_LIKELY) if AIMAG(z) > 7.00921e+2

3 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
4 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9
(nag[f]_specfun_airy_ai_complex)

= 3 (NW_SOME_PRECISION_LOSS) if abs(z) > 1.02399e+3

= 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) > 1.04857e+6
(nag[f]_specfun_airy_bi_ complex)

= 3 (NW_SOME_PRECISION_LOSS) if abs(z) > 1.02399e+3

= 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) > 1.04857e+6
(nag[f]_specfun_hankel complex)

= 2 (NE_OVERFLOW_LIKELY) if abs(z) < 3.92223e-305

4 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
5 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9

(nag[f]_specfun_bessel k1 real)

= 2 (NE_REAL_ARG_TOO_SMALL) if @ < x <= 2.23e-308
(nag[f]_specfun_bessel i@ real)

= 1 (NE_REAL_ARG_GT) if abs(x) > 7.116e+2
(nag[f]_specfun_bessel il real)

= 1 (NE_REAL_ARG_GT) if abs(x) > 7.116e+2
(nag[f]_specfun_bessel _k_complex)

= 2 (NE_OVERFLOW_LIKELY) if abs(z) < 3.92223e-305



ifail
ifail
sl8de[fc]
ifail
ifail
ifail

sl9aa[fc]
ifail
sl9ab[fc]
ifail
sl9ac[fc]
ifail
sl9ad[fc]
ifail

s21bc[fc]
ifail
ifail
s21bd[fc]
ifail
ifail

(e) X01

4 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
5 (NE_TOTAL_PRECISION LOSS) if abs(z) or fnu+n-1 > 1.07374e+9
(nag[f]_specfun_bessel i complex)

= 2 (NE_OVERFLOW_LIKELY) if REAL(z) > 7.0092le+2

3 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
4 (NE_TOTAL_PRECISION LOSS) if abs(z) or fnu+n-1 > 1.07374e+9

(nag[f]_specfun_kelvin_ber)

= 1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
(nag[f]_specfun_kelvin_bei)

= 1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
(nag[f]_specfun_kelvin_ker)

= 1 (NE_REAL_ARG_GT) if x > 9.9726e+2
(nag[f]_specfun_kelvin_kei)

= 1 (NE_REAL_ARG_GT) if x > 9.9726e+2

(nag[f]_specfun_ellipint_symm_2)
= 3 (NE_REAL_ARG_LT) if an argument < 1.583e-205
= 4 (NE_REAL_ARG_GE) if an argument >= 3.765e+202
(nag[f]_specfun_ellipint_symm_3)
= 3 (NE_REAL_ARG_LT) if an argument < 2.813e-103
4 (NE_REAL_ARG_GT) if an argument >= 1.407e+102

B EROMIZLL Fo@y) T3

x0laa[fc]

(nag[f]_math_pi)

= 3.1415926535897932

x@lab[fc]

(nag[f]_math_euler)

= 0.5772156649015328

(f) X02

NV UEROEITLLTO@EY T

TTNDERNRT A—F

x02bh[fc]
=2
x02bj[fc]
= 53
x02bk[fc]

(nag[f]_machine_model base)
(nag[f]_machine_model digits)

(nag[f]_machine_model_minexp)

= -1021

x02b1[fc]

(nag[f]_machine_model_maxexp)

= 1024

BEV/NEAHEEDIRENRS A —F

x02aj[fc]

(nag[f]_machine_precision)

= 1.11022302462516e-16

x02ak[fc]

(nag[f]_machine_real_smallest)

= 2.22507385850721e-308

x02al[fc]

(nag[f]_machine_real_largest)

= 1.79769313486231e+308

x02am[fc]

(nag[f]_machine_real_safe)



= 2.22507385850721e-308
x02an[fc] (nag[f]_machine_complex_safe)
= 2.22507385850721e-308

aAVa—T 4 VTREOMOMAED/NT A—F

x02ah[fc] (nag[f]_machine_sinarg_max)
= 1.42724769270596e+45

x02bb[fc] (nag[f]_machine_integer_max)
= 2147483647

x02be[fc] (nag[f]_machine_decimal_digits)
= 15

(g) X04

Fortran V—F > : WIRIRHI N ZERCTE DN —TF DTG —BIOT RSP U R v b=V DT 7+
NV =y NI, EH 5% Fortran == k 6 TY,

(h) X06

X06 FEDO/N—F L, ZDTFAT T YFEIETMKL ALy FUBROBEWELEE LET,

5 FXaA>b

T4 77V ~=a27T /I, NAG 7 =7 A b® NAG Library Manual, Mark 31 T7 7 & A C& £7,

FAT T V~==2T /i, HTML & MathML #fEHA L7=2&IZ) v 7 SNi-X—Va vdD~=27 /1 Th
% HTMLS Tt TnET, OO RFa2 A ML, v 77909 2EH LT 7 A T& £,

R¥a A FORRETFTES—2 3 VT 57 K734 AL, Guide to the NAG Library Documentation T 5
DIFHZENTEET,

SbiZ, UIFARfiah TnET

e dn.html-A A b—//— ]

e un.html-=a2—%F—/—F (ZOKRF=2A )

e alt_c_interfaces.html-C B L C++/ 5 NAG 74 7 Z U @ Fortran /b —F > O 51
B 27 Fo3A %

2—H—— NI, TIAHNVIITAF— N A=2—F 72T XTDT 7 U O NAG Library (NSW6I131DEL) &
Jvarmb

NAG NSW6I31DEL Users' Note

ELTHRIHTE 97



6 Hik— k

O ZHICE LT OEMSNRSEVE LS, BFA—MIT TAANAG ~VTF 227 £ THIN
HoELEEN, FOB, ZHHAOEROEE 2 — R (NSW6I31DE) NS, B%4ED User ID % ZH
W EET L) BEOEKLE T,

THRZTEEA 9 1 30~12:00, 13:00~17:30 (2T H T2 & £,

HA NAG ~IL 75 27
Email: naghelp@nag-j.co.jp

7324329 MER

AAR=2—=RAX YV IATNTY ZLXT7 V=Tt (HA NAG)
T104-0032

FRER X\ T 4-9-9 N TH 7 a7 ¢ 7 BV 2F

Email: sales@nag-j.co.jp

Tel: 03-5542-6311

Fax: 03-5542-6312

NAG OV =7 A »TIERELE L O — B R BT A1 8R 2 EHRICE#H L TV ET,

https://www.nag-j.co.jp/ (HZA)
https://nag.com/ (JEEARAL)
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