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NAG Library, Mark 29.2
NLW61292EL - Licence Managed
Microsoft Windows x64, 64-bit, Intel Classic C/C++ or Microsoft G/C++ or
Intel Classic Fortran, 32-bit integers, VS2019
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EENLTVERREBOERNATENALTVET. SAISYY a7l 2—H5F—/—F
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SH) OLUTORXa1 AL FEEFEALESL.

(a) How to Use the NAG Library
(b) Chapter Introduction

(¢) Routine Document
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3. —fRtEER

XS54 T51)I% Intel ® Math Kernel Library for Windows (MKL) AVi2{i9 3 BLAS.”
LAPACK L—F U Z#FIRTE54T31) (R8T 4 vPhké DLL i) &, NAG ARt T 3
BLAS/LAPACK L—F L ZFATE534 TS (RET4 v hREDLLIR) #RIELFT.

RS54 TS5 IL, MKL version 2021.0.4 ZAHWVWTTRA IR TLVET. MKL version
2021.0. 4 FAREZO—EE LTRESNFET. WKL OFHIZDOVTIE Intel Do T
Y4 FETSEFZELN

https://software. intel. com/content/www/us/en/develop/tools/oneapi/components/o
nemk |. html

NITA—TZA0EMBIEF, KL ZRMALBEVA—23200 NG 54T5Y
nag_nag MT. lib, nag_nag MD. |ib, NLW61292E_nag. | ib.~NLW61292E nag. dl| &Y ¥, MKL
FHATBH/N—23 20D NG 54 7J 5 1) nag_mkl_MT. lib, nag_mkl_MD. Iib,
NLW61292E mkl. Iib.~ NLW6I1292E mkl.dI| @ CFIEZHELFT .

NAGS A TSUDRAT 4 v MECHRADIGEX £(2) 29 Eh b Microsoft 524
ALZATIVIZHST, NN6 54 TS5 BRI DIBENHYFES. YILFALY FX
BT A49IDSRALTATSYERIZY YT BEEE, nagmkl _MT. [ib =&
nag_nag MT. lib Z ZRIAL &L, F£f21E, IILFALYRDIL SUEA LS54T
ERIZ) VYT BIHAEIL nag_mkl_MD. lib E7=1& nag_nag MD. | ib # ZFIAL 2 &L\

NAG 54 75 1)DDLL fxzE CRIADBZEE, €1 o R—~Z54 T35 NLW61292E_mkl. |ib &
f=1% NLW6I292E nag. Ilib 1) > o LT Zaly. HRITRICE, 95 DL 2741
NLW61292E_mk|.dI 1 FE7=(& NLW61292E_nag. dI | D1&#h T+ ILF —D /IR HIRIFEZE S PATH
[CERESNATVWARENHY FI. FME 13.1.1. a2 RI1s 20k 2288
S0

ABEIZIE, NAG AD S+« F5 1) nag_nag_ad_MT. |ib, nag_nag_ad_MD. |ib,
nag_mk|_ad_MT. |ib, nag_mkl_ad_MD. |ib MEENTILVET. nag_mkl_ad L, EHIT7D
Level-3 BLAS JL—F vIx L CTHEAKZ L YSERMICHET =012 2R v 5175
BEHEHEZRAWET.

NAGSATIVIEAEY)—IMNBELAVLIITHRISNTOET. AEY OBEKIENAG
A4 TSVBEIZE>TH,, HLLIE CI—FoicxLTIE, a—H—nH% NAG_FREE()


https://software.intel.com/content/www/us/en/develop/tools/oneapi/components/onemkl.html
https://software.intel.com/content/www/us/en/develop/tools/oneapi/components/onemkl.html

EFREUHTIEICK2TITORET. LHALEAS, NAGS 1 TS UAMKREL TLV S0
SATSY) (AUIMSDIVEALSATSIVRE) RAEY )=V ERBII ML
NEEA. ZDEH, NS4 TSVEYHI LTS TATSLIZRHLTRIGADAE
) RL—RY—)LEFE S =BEIC, JBEICEKO>TIEAEY—UMBRHEINE M LAE
HA V=T B3ATVDERXTTIT—2aVICk>TERBRDEBHONETH, NAGS
A 7Z) OV LEHICHSE L TEREAZCIBINT 53D TEHY FEA

NAGSA TS NERILFRLY R7 T r—2 3o THIAT 2560 MIE 5147935
I =a7JL® “CL Interface Multithreading” FE#=I& “FL Interface Multithreading”
RExraAVFETSELLESLN.

ABSTRBEEIND Intel ML S4TSVEIILFRLY K7 T r—2 3 o THIAT
HIFEDFHME, UTO Intel £z THA FETSELLFEEELN.
https://software. intel. com/content/www/us/en/deve |l op/documentation/onemk |-wind

ows—deve loper—guide/top/managing—performance—and-memory/improving—performance—
with-threading. html

NG AD S4TSR LY FE—2T9. =L, FUJotyH¥<sn
DCO_NO_THREADLOCAL #E& L TY—RAI—FZa V1)L T S &, NAGAD 514 TS YD
ALy FE—TBYILEG G ETAREAH S LITEREL TSI

AU TRESATNES M TS URBINESATOERA. L, K51 T5 U
OpenlP THIUEEATNET. ALy FMOREISOEELTIE 13.1.0 EATHRAL
v FEOBRE] £SBRESL.

F1=, MKLIZIE, &HFZEEy FEGZOBEIRMY (Bit-wiseReproducibility (BWR)) # 7
vavhHYEIT. 1 —HF—a—KFHA—FEOFHEH-L TN,

( https://software. intel. com/content/www/us/en/develop/documentation/onemk|—1 i

nux—deve |l oper—guide/top/obtaining—numerical |y-reproducible-results/reproducibi
lity-conditions. htm| SH) RIEZLH MKL_CBWR 2/ ET A &1L Y BIR NEZNZA
YDEF. FMIEIMLDORFa AL FEITSRZEL. 2120, <D NG IL—F VI
NODEHFFE-LTWERBA. 2T, KLEZFATENN—C3>DNGCSA TS
DEL—FUICH LT, BGHCCPUT7—FTIFvIZEY MKL_CBWR 12X % BWR Z{REEY
5 LIETEFLABIRICEET & Y —MMGIFRIE, 54 T3 T=2T7I/LD “Howto
Use the NAG Library” F¥xa A > k@ 8.1 Bit-wise Reproducibility BWR)] 2%
BEEL.
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31 SA4T3YDY VUi

AXEUVLavTIE UTOTIAHILEDA VA M—=ILI AN E—IZEKSATSUMA Y
AR—=ILENTWBIZELEHHREELET.

C:¥Program Files¥NAGYNL29¥n|w6i292el

HL, SOTANT—DBEELBEWVGEEE, ATLEEE (KS4T3VEAVRE
—LENT=A) [CEIREZIVD. UBOFRATIEZIO I+ IILF—% install_dir &L
TSBLET. -, REZ—FA=Z21—ONAG Library (NLW6I292EL) IZLUFDS A4 TS5
Javwo R7ar I a—rhy ABINM TSI LZRHIRELET.

NAG NLW61292EL Command Prompt

LL, COYa— Ay MAFELLBWNMEREF, SATLEERE (K347 VEAY
AR—lLEnfF) [2E8RFEEN. £ RFATFVDA VA F—LEFIZERS
netna—rhy FLRLCEHRICEMTNEZ EZRHRELFET.

NAG DLL (NLW6I1292E_mkl.dl|.~NLW61292E nag.dl 1) # CFIEADIZEIL, EFTH(Z NAGDLL
[Z7OERATESELSIC install_dir¥bin AL F—IT/ARZEBLTLZEL. Fi:,

B Intel S84 LS4 TS VITINAMNE>TLEWMESIE, install_dir¥rti¥bin
THILF—ITINRZEBLTLEEEL. £, MKL ZFIFH9 % NAGDLL (NLW61292E mkl.dl1)
#CHRADBZEIEX, install_dir¥mkl¥bin AL F—ICTNRREBELTL S, DR,
install_dir¥mkl¥bin (& install_dir¥bin & AIZEHREL TLZEL. Ihidk BLAS/
LAPACK JL—F 2D DMME, RUF—N—T 30 EDRBELZEITS1=612, NAG /3—
23> (NLW6I292E_mkl.dIl ICEFEND) #FERATLIVLENHLINLTT. (T4 L—F
CEADIER] SR)

NAG DLL ADT7 9 EREF vV §5=HIC, RA—bAZa2—0D
NAG Library (NLW6I292EL) I2H AL TO I a—b+rAy b S EHRITIOTS A
NAG_Library DLL_info.exe ZZfTL T &L

Check NAG NLW6I292EL DLL Accessibility

COZWHTOTS LOFEMIZDONTIEK, 1A=L/ — D T4.2.2. FHERF Y
91 #ZSBLOLEELN.



3.1.0. ERITHAL Y FRDERE

MKL (& OpenMP ZAWTIIME SN TWET. EITHICERATIAL Y FEZREEH
OMP_NUM_THREADS I[CERE L T Z&Ly. HIZIE av Y RO Y ROTIRUTO &L 51217
WET. (B8, BEZHIE Windows DY FO—JLIARIDLBEDHETHRET S
ZEHTEFET. )

1)

set OMP_NUM_THREADS=N

NIZZTRIADR Ly FETY. IREEZEE OMP_NUM_THREADS (27045 5 LDETEICHRTE
THCENTEET.

MKL DU DDDIL—F D (FEB L ANILD OpenMP HiFIIBEZHLFT. hioDIL—F
DNEA—F—=TF7 T 75— 320 OpenlP A5 FEIBHRAN SHEUE T ZEEHTEET. T
AL kTl OpenMP xR R i 5 MIBIFEIZH > THY, RLMIQOAHIEEZ(FHN X
Ly FTERITENFET. ABLALETI T4 12857, 1 ALy FTETINET.
OpenMP IRIZZE4 OMP_NESTED DEZFERR - X E I S5 &IT&K Y, OpenMP X | iifi 5 AL EE
DEHN BIHOHER - REZTIENTEFET. OpenMP R X FIEFILENF I >
TWBIHE, ERELANILOEZERL Y FOZMFIEZBICNBEDR LY FAMER I 5180
BlZIE, 2 D2DLR)LD OpenMP i 5| NEAH HH5E, &5FN* NXL Y FICHYET.
PR MIEFMEBTIE, BLUANLTRERZR LY F#i%E, REEZEE OMP_NUM_THREADS (=7
URRYY THEETHAENTEFET

1)

set OMP_NUM_THREADS=N, P

DHREFTE, F1 LRXLOLEFNEHLTNEADRL Y FBNERESH, AEBLA
IWDAEFINEZ L TPEDAL Y FNERENET.

511‘ IRIEZ % OMP_NUM_THREADS H'Z iéhfh‘&t\iﬁ‘“, TIAILMEKILIRALS

L FERVE—SATSVEBICELAYET. BER 13 LLEYRTLATHEARRER
Hij(:I TRIZZLLBYFET. HITRETE, JRATLEHOI—HF-—LHEBLTWLS
HBES, BADT7 TV r—2a VATEBLARILOLSILEZET L T SIEEICHERE
LI HETREMEN HY FI. > T, OMP_NUM_THREADS [XBARMIICERET 52 L2 B8O L
F9.



—RRMIC, HREINDIRALY FORXHIE CHRAOEFEAETY DRATLOYEITH
T9. =1L, FRED Intel FOEYHEFNAIN—RL YT 4 VT ERIENSHEEEEY
R—FLTWET. ZOMEKX 1 DOYEIT7HRBIC2DODRALY FEYR—+F 3
CEEAREICLEYT o T, ARL—TFT A VIV RATLIZE 2 DO®REITELTR
BEINFEY) . COBENEENESINE, FEFRATEHTILIT) XLOBEDY A XK
BLET. #-T, BEOT7TUT—23 VI >TIOHENFEMNE S ML EM
DHBATEZFEATIBELFERALLBEWMEETRUFIY—VZRMYRIRT S L E2HE8
HLET. Thik, #AT DALy K% OMP_NUM_THREADS [Z3R%ET 515+ THE(ZE
WTEET. NMN—RL YT VT DORELGENEIE, BE, EERFICXTLOBIOS
RETITSEMNTEET.

ABBTRBEEINS Intel KL 54 TS 1 (ZIE (OMP_NUM_THREADS LI4+124) MKL AR
Ly FEXVHNHIEHTE5-0ODEDLDREZHA/AHYET. ChoDREEZTHD
FEMICOETELTIE, UTO Intel DDz TH A bETSELIEELN

https://www. intel. com/content/www/us/en/docs/onemk | /developer—guide—windows/20

23-0/onemk | —speci f i c—env-var s—for-openmp—thread—ctr|. html

ZLONAGIL—F UIEMKL L—F U #FALTOET. #-oT, WKL REZHILMEEMIC
NAG S TS DEMEICHLEEZEZAFTT. EARMNICIE, WKLIREZEHOT 74/ MEE
MNAG 54 TSVIZITELTVWET. #-oT, CThiod KL RBEEHZHRMIZEEL
HTWIEZEREIHLET.



https://www.intel.com/content/www/us/en/docs/onemkl/developer-guide-windows/2023-0/onemkl-specific-env-vars-for-openmp-thread-ctrl.html
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3.1.1. avY ko142 Fw

ASIA4TS5)EAI VR4V FOML THAICHEEEEE, BREEHORENLET
. (BH, AR ILBICREZEROBHREELERSINGHEE BELRREEH
FORTLEBEEHICERIZEETEEIATHLET.) X2 —FrA=a2—0 NAG Library
(NLW6I292EL) IZHAHUTDYa—rhy EATHAWLEITET.

NAG NLW61292EL Command Prompt

ZOYa—brhybE RSATF)EXRERTRESNS WKL (T3 L TRELGREE
% INCLUDE, LIB, PATHZIELKZRELI-ETaT > RTAV T rERAEET. £, N
wF T 74 I)Lnag_example_x bat AALE L I HIRFELEHNAG_NLW6I1292EL £ ZE L FT.
COYa—thy bEFIALGWMEER, REZRORELZFHTITOILNELNHY ET.
BEEHORTEIZ/NYFI74)L envvars.bat ZAHWNTITIZENTEET. TNy
FIFALDTIAIL FOBRMEBEEZLTICRLET.

C:¥Program Files¥NAGYNL29¥n|w6i292e|¥batch¥envvars. bat

FD#%, UTITERT ATV ERD—2TaV/IA L/ ) o0 ETF-5TLEEL.
(CZCT, driver.c £f=l& driver. fO0 N1 —H—T0O45 S LTT.)

cl /MD driver.c NLW61292E_mkl. Iib
ifort /MD driver.f90 NLW6I292E_mkl. Iib

cl /MD driver.c NLW6I292E nag. lib
ifort /MD driver.f90 NLW6I292E nag. | ib

cl /MT driver.c nag_mkl_MT. lib mkl_intel_Ip64. Iib mkl_intel_thread. lib
mk|_core. lib libiompbmd. |ib user32. lib
/link /nodefaultlib:ifconsol. lib /nodefaultlib:ifmodintr. lib
/nodefaultlib:libifcoremt. lib /nodefaultlib:libifport. |ib
/nodefaultlib:ifwin. l'ib
ifort /MT driver.f90 nag_mk| _MT. |ib mkl_intel_Ip64. |ib mkl _intel_thread. | ib
mk|_core. lib libiompbmd. |ib user32. lib



¢l /MT driver.c nag nag MT. lib user32.lib
/link /nodefaultlib:ifconsol. lib /nodefaultlib:ifmodintr. lib
/nodefaultlib:libifcoremt. lib /nodefaultlib:libifport. |ib
/nodefaultlib:ifwin. lib
ifort /MT driver.f90 nag_nag MT. |ib user32. lib

¢l /MD driver.c nag_mkl_MD. lib mkl_intel_Ip64. Iib mkl_intel_thread. |ib
mk|_core. lib libiomp5md. |ib user32. lib
/link /nodefaultlib:ifconsol. lib /nodefaultlib:ifmodintr. lib
/nodefaultlib:libifcoremd. lib /nodefaultlib:|ibifportmd. |ib
/nodefaultlib:ifwin. l'ib
ifort /MD driver.f90 nag_mk!|_MD. |ib mkl_intel_Ip64. |ib mkl _intel_thread. | ib
mk|_core. lib libiompb5md. |ib user32. lib

¢l /MD driver.c nag nag MD. lib user32. lib
/link /nodefaultlib:ifconsol. lib /nodefaultlib:ifmodintr. lib
/nodefaultlib:libifcoremd. lib /nodefaultlib:|ibifportmd. |ib
/nodefaultlib:ifwin. l'ib
ifort /MD driver.f90 nag_nag MD. |ib user32. lib

AR WO DTy FEHEOHEICEY ZTULETEMTUVET S, RRIEF—
TTHBLERAATLSESL.

FE  CZTlE Microsoft Cai/iA4 S cl #ZAAWLNVTWVETH, Intel Ca/v4 5 icl
ZCFADEEIE ERaTURDcl Zicl IZEFMZTLEEIL. E550ar/84
STHAVIASFTLaVERLTY.

NAGAD S 4 TS5 ZFEATBIHEEIE, UTDESIZNAGSA TSYDRIIZNAGAD 5S4 T
S zEEMLTLESLN.

® |ibnag_dcof MT. lib nag_nag ad MT. [ib nag_nag MT. lib user32. lib
/link /nodefaultlib:ifconsol. lib /nodefaultlib:ifmodintr. lib
/nodefaultlib:libifcoremt. lib /nodefaultlib:libifport. |ib
/nodefaultlib:ifwin. lib



® |ibnag_dcof_MD. lib nag_nag_ad_MD. [ib nag_nag_MD. |ib user32. lib
/link /nodefaultlib:ifconsol. lib /nodefaultlib:ifmodintr. lib
/nodefaultlib:libifcoremd. lib /nodefaultlib:|ibifportmd. |ib
/nodefaultlib:ifwin. l'ib

decof 1 VB2 —2TDx—ALAXY—54 TS5 libnag_dcof MT. lib & |ibnag_dcof_MD. |ib
NRESINFET. 2D00T—TAEYETIL (blob & chunk) BNRIATEET. AEY
ETILOFMZDOLTIL, NAG deo/c++ DA—H—HA KETSHBZ&ELN. Example 7
BT SLDINYFI7AILIEDblob R—=D 3 o~ADT7 I EREEBLET. chunk /13—
AVADTIERICUYBEZBDICIE, Ny FI7AILEERTHHEIIC, RELEH
DCO_CHUNK_TAPE & “1” IZERE L TL fZ& LN

AN SFTaveyoh—FToar:

/MD
AL SS A LSATSUDIILFALY KDL N—=2300(4 VviR— kS
4T3V ED) U ERETSATarTT
c_header @ Example Za /AL - YO FTBHELEEIZIE, ZDFTLavERET
BHELRHDHEITFELTLESL.

/NT
AVIATTUVRALTIATIVDREATA VI RILFALY RIN—=2 32 &M
VO ERETAHATLarTY.

/nodefaultlib:

(CCTRAER) SVFALTATI) B R/TDHES5) h—IHBRLET

NLW61292E_mk!. ib (% MKL BLAS.”LAPACK %#If9 % DLL 41 > R—+54 TS TY.
NLW61292E_nag. lib I% NAG BLAS.“LAPACK &L DLL 4 v R— 54 T3 YUTY. Thi
DI7A4TIVIE /M AT a3oEaR/EFTIAUNRSAILEINTVET. ChoDIA4T3Y
EZHATREEICIE /MA T avhRETT.

nag_mk|_MT. |ib (& BLAS/LAPACK & FEHWVWRE T4 v I I34T3UT, MLREFT 1 v
D543 EV 0T ERBENRHY FI. nag_nag MT. |ib £ NAG BLAS.“LAPACK &L
AETA9II4TIVTT. ThoDIA4TZVIE /M FFoarvaffrTarig
WENTWET. ThoDSA TSV EFATIEEICE MATLavhARETY

nag_mk|_MD. | ib (& BLAS/LAPACK & FEHWVWRE T4 v I I34T3UT, MLREFT 1 v
D343 E 0T ERBENRHY FJ. nag_nag_MD. |ib & NAG BLAS.~LAPACK &L



AETA9DI4TZ)TY. ThoDIA4TFVIE /M FToaveERFFTavng
WENTWET. ChoDSA TSV EFRATSERICE /MATLavhARETT.

.1.2. Microsoft Visual Studio

AXt4H a2 DEAIL Microsoft Visual Studio 2019 Z2FE L TULVET.
MDN—2 3 DTITEMNETELSANE LLEEA.

Visual StudioM5DNAG 54 75 DQTHAICIEK, #BUHEATLavEkENABETT.

Visual Studio ##28L T, @FE@EYICTOD Y FEERLTL S,
LUBDEHRBAL, oS zy FARWLWTWS Z EFRIRELFET.

AKIA T EFRARFRBILINTVET. TD1= Debug E—FEZESVRALTAT
FVIZDOVWTHESFSAvE—IUDNRTENFETH, BENIERL THLEEA.

Release E— FTIECDEEA v E—DIEHEAEShFERA. Release E— FADEREI(T,
Y=ILN= LLFAZa—TELLR > BRIR—Tv—| MDITIEMNTEET.

ARSA4TSYIF 64-bit SA4TFUTY. MBRIR—Sv—1 O TS5y bT+—L4]
A x64" [CRESN TSI EZHEREL TS

TJaY Y MINAGSA TS5 EEBMT HFIEELUTITRLETY.

1. 7oz b0TanRT4R=DF[ANTLIZEL.
TANRT A R=DEROVTNADRETHS ZENTEET.

® YYya—3rIyRIJO—5—TTF7APY FEERLT,
Aza—T7aS x4 > 7ANRT 1] ZBRLTLESL.

® YYai—3rIHRIO—5—TTAYzI +ERVIYYILT,
(a7 q4] ZBRLTEZSLN

@ VY ya1—3 IHVRTIA—5—TTADzY FEBERLT,
Y—=IL—0 TTFanNT4 94201 REVEERL TSN
(AT 41242FoDTTONRT 4 R=D |74V FBRLTLLEZSLN.
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BABIFNE—DERERET SVENHY FT.

Microsoft =% Intel CEfIXC+ TP Y FDBE -

ENRILD TEERTONT 4 >V ToLY R ZBIRLTL IS
AU IL—FTaLP RU1 EERLT,
install_dir¥include 74+ LA —ZEML TSN
(542735 T4L9 b1 #FIRLT,
instal|_dir¥lib 74 /LA —& & Winstal |_dir¥rti¥lib 74 /L5 —%EML TL
&0, (WEICIELCT instal |_dir¥mk[¥lib 248 —%EMLTLEEELN)
(HLLIE LTFOFortran 7Rz Y FOIERICH->T, TEBMOSA4 TS T
AL b ICRETHEBTEFET.)

Intel Fortran 7B x4 FDIES -

ENRIILD T TO/T 4 > Fortran > &% ZBIRLTL L
MemoA4 o )L—K-74L9 8)—1 ZFRLT,
instal|_dir¥nag interface blocks 74 J)LA—ZEBMLTL &L

ENRRILD TEETONTF, > Joh— > 28 ZB8IRL TS
MEMDSA4TS)T4LY MU ZERLT,
instal |_dir¥lib 74+ )L F—E LW instal |_dir¥rtl¥lib 7+ L4 —%EMLTL
a0y, WEIZKR LT instal [_dir¥mk1¥lib 724 )L F—%ZEBMLTLEELN)

BIANE—DTIHILEFELUTIZRLET.

C/C++ TASZI D AU IL—FT4 LI Y]
C:¥Program Fi les¥NAGYNL29¥n|w6i292el¥include

Fortran 702z b TEMDA VY IL—F - T4 LI F1—]
C:¥Program Files¥NAGYNL29¥n|w6i292¢l¥nag_interface_blocks

C/C++ FfzlE Fortran 7RoxzH b T [BMD] S4TSVTaLI kI
C:¥Program Files¥NAGYNL29¥n|w6i292¢el¥!1ib
C:¥Program Files¥NAGYNL29¥n|w6i292el¥rtl¥lib
C:¥Program Files¥NAGYNL29¥n|w6i292¢|¥mkI¥1ib

EEZAMCT S0 @Al RE22&202 ) v LTIEEL.

11



NAGS 4TS & Intel SUBALTATSY (Ft=, REIZSHELTMHKLSATSY)
EYDA—FATLavITBELET. ENRXRILO ERTONT1 >U2h— D> A
1 ZBRLTLEZSL. TEMOIKGFEIT 7ML ISEULESA4 TSV I7M4IIL%FER
mLTLEEL. [UTOXRESE]

ERZXZANZTH=0I1C T@EI R2020 )y LTLEEELN

BB VEALIATIIDF T aveaRETILELNAHYET.
hiE YO FTBHENGCSATIVIZESLDERRLET. [UTORESE]

Microsoft =% Intel CEFIXC+ TP Y FDBE -

F9, CY—RT7AIL (BZIE, NAGSATSYDExample T7ATSLIEGE) & A
—a—T7oozxzy F DBHFEBOEM Mooy FIEMLTLESL (C
FECHY—RT7AURTAOD Y MZEWE, CHA T aUohRRTINEE
A).

TOnRTF 4 R=SOENARILNS THRTO/NT 4 > C/C++ > a— FER %3&ER
LTCESWL. ZLT, ANXRLD (S48 4L S4TZ)]1 I2BVT,
nag_nag_MT. | ib E7=IEZ nag_mk| _MT. lib ZFIADBEIE TTILFALY K (/M) ]
Z, TOMDNAG S 4TS ZFIADIGZEEE TILFRXLw FDLL (/MD) 1 Z:#EIR
LTLZELN.

EHEAMZTBHE=HIZCKEKRE2UES ) v LTLESLN.

Intel Fortran 7O x4 FDIEE -

TONRTFAR—=SDENRILNDS THERETO/F 4 > Fortran > SA4T5)—1 %
BIRLTLESWL. ZLT, ARXRULD TS84 L-S5A4TZY—] IZEWNT,
nag_nag_MT. | ib £7=IZ nag_mk|_NT. lib ZCFIEDBAIX TTILFRALY K] &, #
DD NAG SA4TS)ZHADBEIE TTILFALY FDLL | #2BIRLTLES

LY.

EEZAMCT S0 @A RE22&207 1) v LTIEEL.
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NAG 54 T3Y MKL 20> 1 TS5 1 SVBALLSALTFY

user32. lib

NLW61292E_mk!. lib (AD 54732y 9d | IILFALY KDL (/NMD)
BIGEIZOHNE)
user32. lib

NLW61292E_nag. | ib (AD 54732293 | IILFALY FDLL (/NMD)

BGBICDHILE)

mkl_intel_lp64. |ib
mkl_intel_thread. |ib

nag_mkl MT. lib mkl _core. lib TILFALY K (/M)
|ibiompb5md. |ib
user32. lib

nag_nag MT. lib user32. lib TILFALY K (/M)

mkl _intel Ip64. lib
mk| _intel thread. lib

nag_mk|! _MD. |ib mk|_core. |ib <JILFA L FDLL (/MD)
|ibiompb5md. |ib
user32. lib

nag_nag_MD. | ib user32. lib <JLFAXLw KDLL (/MD)

5. Microsoft CE/z(& C+ TR MZHEWT, NNGSA TS UDRET 4 v I18—
3> (DLL TIE7A < nag_mk|_MT. lib Ef=I& nag_mk|_MD. lib) 2V >V ¥ BH5HE,
— DT URALTATZ ) EERTEES) VA—ICHERTILELNHY FT.
BE, JORTAR=UFHEBAVTLLESIL. EXARLO THERTONT > YTh
— > ARl EZBRLTLESL. ANXRILD HEODBREDSA TS DER] (I
3.1.1. A< R4V R I2BEWT /nodefaultlib: IZHEESNTWES AT
SUDYRRZEEMLTLEEL. (MDE /MNMOYRXKMIBTWETA, B—T
EHYERADTIEELTLESL. ) 547V EFEIan TRV ET.

ERZANZTHE=HIZ0KKRZEI Yy LTLEELN
LUET, 7SS FOEILE QUML) VD) 252 ENTEET.
Microsoft Development Environment ETD7O5 S LDETIE, TT/18Av 5] A=a—
BIRIE, TF/Ny o LTRHE Ctri+Fb) ) 1&) MfT52EMNTEET. EITHIC

(X, RIBEHPATHABELCHRESNTWAIRLENHY FF (13.1.1. avU K0k
71 SHR).
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TRYSLDERTIZAHAYEA LY L avhESHEE, TanTF =20 [HER
AT > TNAYT S a7 Rel# IT@EYGaT U REIBEL T ZEL.
BIZIE,

< input_file > output_file

FIVr—2 a2V DEETAHILT—LUNTARAZITIEEIE, TILAARE L L EER
INATIF7AINERETILENDYET. BEITAHILF—DHRTFEX, TONRTFAR—
o0 THRTaNTa > TNy T o HEETALY R THSIENTEET.

.1.3. Fortran ®ELa—IL7 74 I)LIZETHEE

Instal|_dir¥nag_interface_blocks 74 LA —IZiZt S D Fortran E2a—ILT7 74
L (k.mod) [, Intel a2/ 5 (ifort) ZAVWTERESATWET. EPa—ILT7
ANEIADNRAFKED T 7ALTHD128, DI S TIEZRRAWEITEE
N, DIV NRA S TITRRDEZEE, CFADIVNRASTEDaA—IILITF7AILEE
BT BPBENHBYET. (BEDTAYSLTAVEA—T7z—RTAY I #HRAICEDS
BLOTHNIEBREHY TEA. =FFL, Example TOFSLIEA 84 —T7z—ATOY
V%FALEITDOT, Example TRV S LE CHAICLEDSZESEVHETT.)

HME 3.2 A 04—DJx—RTAYY) #TBBFEELN
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3.1.4. Fortran Builder
AKSA4TS)DDLL/A—2 3> (LLF NAGDLL &FESR) (%, FortranBuilder (NAG Fortran
AN T) DEUTD2 DODAETCIHRAW=ETEYT. (8, XSATFTUDRAE
T4 w92 IN\—2 320, Fortran Builder (NAG Fortran a>/"45) MSIETHFIALE:
HEEA.)

Fortran Builder EEBIY > % :

CFIFA®D Fortran Builder A5 4 751 (NLW6I292EL) #BFY > TE3/A— 3
YOGS, UTOAETERSA TSV ETHALESL.

1. Tavy—)L 7F)5—ay) 7Oz CEHBRERT 5.

2. AzZa—nN—pb ITOoDzHs > TOozy FOEE] L.

3. TERHZE #7#HL.
4, T&fm>4 75" > NAG Fortran Library #FIBT 51 ITFT v EANS.

(ChIZ&Y, EILKFEIZ, N\GA U A2—DJx—RTAOvy I DEMIAILET—HBEE
Bz > IL—KF&h, MKL ZFIFE9 % NAGDLL (NLW6I1292E_mkl.dl1) AEEHEIIZY
DOENET.)

5. TOKI "2z L, 72z ) FOEREZRALS.

LIET, MKL ZFIF9 % NAG DLL (NLW6I292E mkl.dIl) #FAL=TOP Y FZEL
FARITTHENTEET.

MKL ZFIFA L7 Ly NAG DLL (NLW61292E nag.dll) # CHIAICLEH5E&1%, FEITUVY
BEZETHESTLEZEL. BEAEICOVTIE, ROR—VZEFTSRFZEL.

B, TFortran a/XA 5 > ETHEZE 270 IREZDES (=undefined) ] 7

avik, KSA4ITS)EEBENRHBYFEA. EL, COATLavIZFIvIEA
NTEILRTSE, AV ILIS—ERYFEFITOTITEELESL
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Fortran Builder 81\ >4 :
1. Tavy—iL 7F7Usr—ay) Fadzy CEHBERTS.
2. AZa—nN—h5 7oy b+ > TJOPzY FOEREI L.
3. IF4LU kY >AOL—F] 2T7%RL<.
4. T4 )I—FK1 2, THILE—
instal|l_dir¥nag_interface_blocks_nagfor
#EBMY 5.
(IRRIZAR=ZADNEENTWVTE, V94T—2 3 TELBEVTLESLL)
5. Ty > BHKEZE) 2 T%R<.
6. T2 B554T3112, DLLZ7A4)L
install _dir¥bin¥NLW61292E mkl.dI |
3 LL<IE,
install _dir¥bin¥NLW61292E nag.dl |
BT 5.
DLL 4 o R— bS5 4 TS TIEHL, DLLARFEZEH/ELTLEELN)
7. T0Ky R vZEBL, Oz FOBREZHALS.
UETNAGDLL ZFAL=-7OC Y FE2EIR/ RTTEENTEET.
s, TFortran a/XA 5 > ETHEZE] 270 IRKEZNDZES (=undefined) ] 7

vavik, KSIA4TZYEEBRENHYFERA. £L, COAFTLavIicFzvIEA
NTELFTDE, TAUNMILIS—ERYETDTITIFESLESLN.
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ARV EO4 v FY

AU R4 RS CHARIZHEBESIE 311, a2 kR4 kK9] ERECK
REBEZHPATHAELLCERESNTWNA I EEEZRELTLIEELN.

NAG Fortran a4 SEZRAVTERENIA V3 —T 2 —RXTAYIDED21—ILT
74 )L (x.mod) A%, install_dir¥nag_interface_blocks_nagfor Z#+ /L5 —IZiR#tEh
F9. HL, BLE/N—2 320 NAG Fortran a2/ STTHRAICEZBEX, EY
A—ILITFAIVEBERT ABENHY FT.

(3.2. Fortranf »42—27x—XTAvY | SHR)

NAG Fortran 22 /34 5 TI&, DLL 4 U R—FS54 TS TIF4K, DLL RIKIZEREY v
7 LGS TEWTFFEEA.

UFISRTITY FTavsA L Y oI EF2TCESL
(ZZTdriver. fOO N1—H—TAYSLTT.)

MKL Z%IFA9 % NAG DLL =R 9 5155 :

nagfor —ieee=full -1"install_dir¥nag_interface_blocks_nagfor” driver. 90
“instal|_dir¥bin¥NLW61292E_mkl.dl1” —o driver. exe

MKL ZFIFA L7 LyNAG DLL %I ¥ 4158 -

nagfor —ieee=full -1"install_dir¥nag_interface_blocks_nagfor” driver. 90
“instal |l _dir¥bin¥NLW61292E nag.dl1” —o driver.exe

NLW61292E mk|.dl1 FE7=1& NLW61292E nag.dl| 27 A JLIZTILIRATIEE L TL &L
Ft=, NABRRR—RZECHERIE 94 T7—2 a3V THRIAVELAHY FT.

1.5 EDOHOIRE
ZOMDBRENSDERSA TS YD IHAIZONTIE, UTOEMERR—C% CSHE

&L
https://www. nag. com/doc/inun/nl29/w6i2el/supplementary. html
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3.2. Fortran4 >4—2x—RXJOvy%H

NAGSATS)DAE—Tx—RTAY Y BIATKRES)IENAG 51 TS 1) D Fortran
IW—FUoDRESIMETEZE LET. Fortran 705 S LS NG S 4 TS5 ) ZFEUH I
[CHTRELVSHEDLDTIEHY FTEAD, TOFANERERIAFET (2L, K
NI TRU SN D Example ZFIBRTIRICEDBTHBHETT). ChERAWSZETNAGS
ATSVIL—FUNRELLFUHEIATVWEINESIHADF T vY % Fortran a2/ (45
[CEEIENTEET. ERMICIEI VI SHAUTOF v I ETS5 L EmEEE L
EXR

(@ YIIL—FUoHFUELOEEH
b) EHEEDNER

(c) BlEDHE

(d) 5l1#DE

NAG SATSUDAUR—Tz—RTAY I IT7AINEF ¥ TE—EBODE 2 —ILEL
TIRBEINFETA, ChoFFELEHT—DICLEEDS2—IILAEEINET.

nag_|library

NSNEDa—)LIL Intel Fortran a /845 (ifort) ZAWVWTaV/SMILEaNT-F
X CGkmod 77 A)L) TEtEIIhFET.

ASA4TS)DATFTAVTF (RE—bAZ2—DPa—bhy FELTRES
nd) AT BHIEE, L LLIE/NYF T 7ML envvars. bat #ETL TREZHDHK
EZT-o1-5HEE, REEZH INCLUDE BH oM LHFRESNDTH, 3.1.1. a7k
V4V FRD] TRENDAIVRETINGDED2— T I ERTEHIENTEET

REESNDIED2—IWLT7AIL (mod T7A)L) &, 4 X b—)L/—FD 2.2, FAFK
IR ICERE SN TLS Fortran NS SZAVWTERSINTVWEY. EDa—ILD
FANWNEAUNAFEFED T 7AIILTHD1=%H, CHRADI /NS T EDRBIZEBRMEN
BWEEIEX, CFHRADPAVNASASTEDA—ILIF7AILEUTDLSBAETEERT
ZRENHYFET. (BEDTOTSLTAUA—T7z—RTAY Y ETHAICHELHEN
DTHNIE, ZORYTIEHY FEBA. =1L, Example TOT S ALIFA v HF—T 2 —R
JAySsEFALETDOT, Example A5 S5 LE CHAICHIISESIEIVNETT.)
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FUCFILDED2A—ILITF7AILDINY I Ty TDE=HIZ, FEDBRICEEDLRIT

VAR

nag_interface_blocks_original) 7 # L& —%{ERL L, nag_interface_blocks

THILE—DABMEZFD I+ IILF—IZaE—LTLIEELN.

Z LT, nag_interface_blocks 74 I A —IZEWNT, TTDH * 90 774 )L%E ZFA
D Fortran a2 /A S TaAVIRAILLTLEEL. ZOR, 41 v4—2J7x—XTAvY
[ZIHRFERLAH D=8, AVNRNMILDIEBNEE LG YFET. UTICTRTIEETI Y

NAINWEFTOTLIZEL. (FCOMP 2= SHADI VIS, SBTEETHMA T ZEL)

FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c
FCOMP —c

nag_precisions. f90
nag_a_ib. 90
nag_blast_ib. 90
nag_blas_consts. f90
nag_blas_ib. f90
nag_c_ib. 90
nag_d_ib. 90
nag_e_ib. 90
nag_f_ib. 90
nag_g_ib. f90
nag_h_ib. 90
nag_lapack_ib. f90
nag_m_ib. 90
nag_s_ib. 90
nag_x_ib. 90
nag_long_names. 90

nag_library. f90

AVUNAIWIZEDTERENZA TSI FIT7AILITRREHY THA.
FEDa—ILTFAI (kmod T7A)) FEIFZETHAL SN

NAG AD L—F DA VB —T7xz—RTAYZIZDOWTIE, 2——AKFa (LTS
CLIETZEERA. L LBRELZIEAIE NGIZERULEhELESWL (7. aV4 9 ME
R SH).
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3.3. Example 745 A

RSN 5 Example #ER(X, nag_mk|_MD. lib (MKL BLAS/LAPACK JL—F > % FIFH 3 5 NAG
RATA9DS54TZY)) #AVT, A VR b—IL/—+OD 12.2. RAFKRE] ICEHS
NTWRBETERINTUVETY. Example 7O S LOETHRBEGIELDIBET (Hlz
(X, B7%4% C Ffl& Fortran a2/1 5, BLGZ2aVN\A45353034 L5475, &
%% BLAS FE1=IE LAPACK JL—F 273 E) TETFELDIBENHYET. TOKLSED
NEELGHERKRLLTE BEERNY ML (RAS— (BLDBEE -1) E0DEW), K
EEBACEHETE, KE (TOMTIUBELRELSHLVNEVNE) GENHITONE
7.

IRftEh % Example FERIINAG R 2 T 14 v 54 75 ") nag_mkl_MD. | ib (MKL $24t D BLAS
ZLAPACK L—F Uz ER) ZRAVTEH SN TULVET. NAG 24t d BLAS.“LAPACK JL—F
VEERALESSE, BRNAENMERLLISNMLLAFEEA.

F1-, RSB NAG AD Example $£8(X, RE2 T4 v P54 TS 1) nag_mk|_MD. |ib &
nag_nag_ad_MD. |ib ZFHLWTEHEIhTWET.

Example 7AT S LIZERS A TS UL EET 2HERBICELIRETREBEEINWET. £
D=, SATS)VIZaTILIZEEE ARSI TUIVS Example OS5 S LIZHRT,
ZTOARABIETELIGENHY £

instal|_dir¥batch 74 JLA—IZ3DD/INYFIT74 )L
nag_example_DLL. bat, nag_example_static_MT. bat, nag_example_static_MD. bat
NREEINET.

NEDNYFI7A4ILE ZHAOEICIE, C/C++ a2/ A FFFIE Fortran a2/3A
FENGSA TV L TREGREEBMNBRESA TR TNEGY FHA. T,
IRIEZ 8 NAGNLW6I292EL [TARS A4 TS DA VR b—)L¥k (IR I(X, C:¥Program
Files¥NAG¥NL29¥n[w6i292el) MERESNTWVAIMELNHY £

INLDNYFI7AILERNT Example 70T S5 LEHEICFRATEIENTEET.
NEDNYFIT7AILIE, Example TATSLDY—RT 74V WMEIZKRLT, T—
RI7AI, T2avIT74ILEDM) ALY L THLF—ITaE—LT, 2N
AINS) Y S ETETVET.
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C & Fortran M@ A D Example 7O4 S LARBEINET.

CHEDONAG SA TS UIL—FoDEFE/NNYFDIIFIZIEEL TN
1)
nag_example_DLL eO4ucc

nag_example_DLL eO4ucf

COBITIE, YV=—RITFANET—E2T7A4NEFTTLavT74)L (C DFEF
e0ducce. ¢ & e04ucce. d & elducce. opt, Fortran MiZFE (& e0ducfe. T90 & elducfe. d)
EFALYRIALE—(2aE—LT, IR L /) UD /ETFEFTN, HBREI741L
(C DI5EI1L e0ducce. r, Fortran MI5E (S eOducfe. r) ZEMLET.

® nag _example_DLL. bat

NLW61292E nag.dl| (NAG BLAS/LAPACK ZFIFH3 A NAG DLL 51 T35 1))
)UULEY.

15i)

nag_example_DLL eO4ucc

nag_example_DLL eO4ucf

NLW61292E mk!.dl| (MKL BLAS/LAPACK ZFIF3 A NAG DLL 51 TS 1))
YT BGEE -nkl AT a3 oEMAHFTLIEIL.

1)

nag_example_DLL —-mk| eO4ducc

nag_example_DLL —-mk| eO4ducf

® nag example_static_MD. bat

nag_nag_MD. | ib (NAG BLAS/LAPACK ZFIFAd 2 NAGRA T4 v 954731 (/ND))
IO LET.

1)

nag_example_static_MD eO4ucc

nag_example_static_MD eO4ucf
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nag_mk|_MD. Iib (MKL BLAS/LAPACK ZFIFAd B NAGRE T 1 v o 54T51) (/ND))
YT BEEE -nkl AT a3 oEMHIFTLIEIL.

1)

nag_example_static_MD -mk| eO4ducc

nag_example_static_MD -mk| eO4ucf

® nag _example_static_MT. bat

nag_nag MT. |ib (NAG BLAS/LAPACK ZFIFBT A NAGRAT 1 v o545 (/NT))
)UOLEY.

i)

nag_example_static_MT eO4ucc

nag_example_static_MT eO4ucf

nag_mk|_MT. Iib (MKL BLAS/LAPACK ZFIFA9 HNAGRE T 1 v oS4 T31) (/N))
YT BEEE -nkl AT a3 EMHIFTLIEIL.

i)

nag_example_static_MT -mk| eOducc

nag_example_static_MT —-mk| eOducf

NAG AD 54 T35 M Example TAY S LEETTHHEIE, -adAF T avEEMLT
(=AY

1)

nag_example_static_MT —ad sO1ba_alw_hcpp

NAG AD 54 75 1)®d Example ML DML, KEGZICEFNTULVA L deo.hpp Z7 4L
ITIKFFELTUWET. S oD Example IZZEBRAH B15E1E, NAGIZTEBRBELWEHELCEX
W (7. av4 9 MMEHR) SH8R).

dco.hpp Z 7ML EMD deo/c++ T7AIILEBRIZEEFLDEBEIX, FhoDBMBE
IB1EZ % INCLUDE 23B89 %A, £ L<I&, install_dir¥include 2+ )LF—IZT 74 IL
#zabE—LTLEELN.

Microsoft C/C++ a2/84 SDEHYIZ Intel C/C++ QAL S EFESHFEIEX, /Ny F
DB ~icl AT a3rFEBMLTLLIEESL.
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3.4 ATFIALANL

FATSVDAVTFUORLULRNLIE, T4T5YIL—F > al0aaf Fi=l& a00aac @
Example TAG S LZAVINAIL/ VY /" BTTEHEICKYERTEHENTESE
9. D, /N\YF T 7 AL nag_example_*. bat %5|%{ a00aaf FE7=I% al0aac & (=
Wil Example TRV SLDAVNRA I )Y /" RITEBRBITITS T ENTEET
(r3.3. Example7O45'S5 L) B8). 54 TS5 II—F > al0aaf Ft=(% a00aac &5 4
TZ)DFME (24 ML, BFa—F, FAINDSZIVNAISBLUVRE, Mark L)
FHALFET.

F1-1%, 2¥ 7045 5L NAG Library DLL_info.exe ZFIRT A2 TEET.
270455 LIEFDOH T al0aaf & al0aac Z VL, FOHEEEZHALET.
(AR M=IL/—+D T42.2 FHERAFT VY] BE)

3.5, CTF—4H

NAG CF—4& & Integer & Pointer [, A5 4 TS5 TIIUTD LS IZERFSNTULVET.

NAG & CH YL X (L F)
Integer int 4
Pointer void * 8

sizeof (Integer) & sizeof (Pointer) ME(L a00aac M Example OS5 S LM 51BE &
L TEET. ZOMD NG T—2EDERIE, S4T30V =a7)L (5. FFxaAty
k1 SH) ® “NAGCL Interface Introduction” K& A > k@ I3.1.1NAG data types]
et K AN
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3.6. Fortran 7—#4 &

ABGIE, 32-bit BHS 4TS (install_dir¥lib I+ F—I2HD) OHZEREL
E

NAGSATZ)ETATFYIZaTLTIE EHOEREUTOELSIT/NFTA—2—1L
SNEREZAVTERLTHET.

REAL (KIND=nag_wp)

C CTnagwp (X Fortran DRERN/NAS A -2 —ZRLTWET.
nag_wp DIEFBRBICRLTY, ZOfEIXnag_library ELa—LISRBESATLET.

Iz, WSO DIIL—F U TUTOENMERAEINET.

REAL (KIND=nag_rp)

NSDEQFEAMGIZDOLTIE, & Example 7AT S LEZSEBLLFEEL.

AELTIE, DRI RDEISLEREZE >TLET.

REAL (KIND=nag_rp) - REAL (BEEEZEX)

REAL (KIND=nag_wp) — DOUBLE PRECISION (fZH5E=x=#D

COMPLEX (KIND=nag_rp) — COMPLEX (HE{EEHEHRH)

COMPLEX (KIND=nag_wp) - {E¥&E#EH% (e. g. COMPLEX*16)

STz, SA4TS5YI=aT7IDFL Interface 4 3> Tl @RARKXFEE
BAWT, WSOMDABEFRBTLTULET. EMHIcO>=FLTIE,

4TS5 =a7I)L®D “"NAG FL Interface Introduction” FK¥ a1 A2 b®d 725
Implementation—dependent Information] Z#ZSBE &L
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3.7. C/C++ A5 NAG Fortran JL—F VDU L

NAG 54 TS 1d Fortran L—F (& C, C++ (FRIZEBRMEDOHZIERE) Mot THA
W2 1P FEF. 2—H—h Fortran & CEOBDIYEL T ETI50EXETH0
2, CoEmmMDDFortran A V2 —TJ T —ADHE CAYE—A B —T1—RX) M
% Fortran L—F oD FF21 AV MMIEFNTWVET. Ffz, C/C++ Ay F—T74)L
install_dir¥include¥nag. h MRt & hFEF.

C F£7-1% C+ N5 NAG 5S4 TS UD Fortran L—F U H#FUVHTEOT K/ 1 XL,
“alt_c_interfaces.html” FFa1 A2 hETSEIESIL. (BH, NG SA4TSYDLL
BID Mark TIX, Z® F¥a A2 k& “techdoc. html” EREIENTULNELE.)

3.8. LAPACK, BLASHEDCEE

NAG C/C++ Ny A —T7AJLIZIE, NAG 54 TS JITEENTLVS LAPACK, BLAS & U
BLAS Technical Forum (BLAST) IL—FUDEENSENLTNET. 1—H¥—I%, DS
473 BIZIE [FED Intel KL 2E) D CA UV IL— KT 7ML hb, Thod
LW—FUDRBER/LEZVERIME LAFEREA. COLSLIEE BHS CAvs
—EEDEREFEITEID, 13.1. S4TSUD) U AZEI O CEFE G+ DN
ANLAIDFIZUTOaAVNRA LA TS 3 oEBMTEIET, ChbDIL—F 0 NAG
BEEEEMCTEENTEET.

—DNAG_OMIT_LAPACK_DECLARATION -DNAG_OMIT_BLAS_DECLARATION \
—DNAG_OMIT_BLAST_DECLARATION

f=t=L, FO1, F06, FO7, FOB M NAG IL—F U BDEEIFTEY FT.
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4. W —F U ERDORER

AEGDSA TS IVIL—F U EEDERE (FyT2—8I2) UTITRLET.

a. F06, FO7, FO8, F16

F JF5— F06, FO7, FO8, F16 Tl&, BLAS./LAPACK BIEMDIL—F (=5t LT NAG R %
AILWDIL—FUoBREZENTVET. L—FURADFEMIOVTIE, &£F ¥ T4 —A
ohAREYaVETSRAEZESN. NTA—T 2 R0EMNBIE, NAGRE A ILDATRTX
t) £ BLAS./LAPACK R 2 A LD BRI TIL—F U #HERA L T FZELN.

Z < D LAPACK L—F vIziF, MU LAIZENEITOT—I AR—ZADBBLETHLEIME
IW—F UICBWEDHE D “workspace query” A HZXLHAHY ET. NAGHRET S
LAPACK & MKL AM2#E9 5 LAPACK TIE, CHDT—Y AR—RDY A ANERLBIIGEELH D
DTEFELTLEZELN.

MKL IZ¥RFT H/3—2 3 D NAG 54 T35 1Y) TIE, BLAS/LAPACK JL—F U DFFUH LIS
B LT, MKL AMR#t9 % BLAS /LAPACK JL—F Uh\EDLNET. 7=7=L, LLT®DBLAS~
LAPACK JL—F > DFEUH LI&, NAG AMRHt S % BLAS./LAPACK L—F U MEDLIET

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

b. S07 - S21

NoDFv T2 —DOBRBOBEFIRABICREBEYFT

—EIEEIE S A TSR a7 ECSBE &L
AAUBICEEDEEZLUTICRLET.

s07aal[f] (nag[f]_specfun_tan)

F_1 =1.0e+13
F_.2 =1.0e-14
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s10aa[fc] (nag[f]_specfun_tanh)
E 1 =1.8715e+1
s10ab[fc] (nag[f]_specfun_sinh)

E_1 = 7.080e+2
s10ac[fc] (nag[f]_specfun_cosh)
E_1 = 7.080e+2

s13aal[fc] (nag[f]_specfun_integral_exp)
x_hi = 7.083e+2

s13ac[fc] (nag[f]_specfun_integral_cos)
x_hi = 1.0e+16

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

sldaal[fc] (nag[f]_specfun_gamma)

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

sldab[fc] (nag[f]_specfun_gamma_log_real)
ifail = 2 (NE_REAL_ARG_GT) if x > x_big = 2.55e+305

s1bad[fc] (nag[f]_specfun_erfc_real)

X_hi = 2. 65e+1
s1bae[fc] (nag[f]_specfun_erf_real)
X_hi = 2. 65e+1

s1bag[fc] (nagl[f]_specfun_erfcx_real)

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

s17ac[fc] (nag[f]_specfun_bessel y0_real)
ifail =1 (NE_REAL_ARG_GT) if x > 1.0e+16
s17ad[fc] (nag[f]_specfun_bessel_y1 _real)
ifail =1 (NE_REAL_ARG_GT) if x > 1.0e+16
ifail =3 (NE_REAL_ARG_TOO_SMALL) if 0 < x <= 2.23e-308
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s17ae[fc]
ifail
s17af [fc]
ifail
s17ag[fc]
ifail
ifail
s17ah[fc]
ifail
ifail
s17aj[fc]
ifail
ifail
s17ak [fc]
ifail
ifail
s17dc[fc]
ifail
ifail
ifail
s17de[fc]
ifail
ifail
ifail
s17dg[fc]
ifail
ifail
s17dnh[fc]
ifail
ifail
s17dl [fc]
ifail
ifail
ifail

(nag[f]_specfun_bessel_jO_real)

= 1 (NE_REAL_ARG_GT) if abs(x) > 1.0e+16
(nag[f]_specfun_bessel_j1_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 < -b.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 < -b.7e+10

(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 > 3.2767%e+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 > 3.27679%+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 > 3.2767%e+4
5 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9
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s18ad[fc] (nag[f]_specfun_bessel_kl1_real)

ifail = 2 (NE_REAL_ARG_TOO_SMALL) if 0 < x <= 2.23e-308
s18ae[fc] (nag[f]_specfun_bessel _i0_real)

ifail =1 (NE_REAL_ARG_GT) if abs(x) > 7.116e+2
s18af[fc] (nag[f]_specfun_bessel_il_real)

ifail =1 (NE_LREAL_ARG_GT) if abs(x) > 7.116e+2
s18dc[fc] (nag[f]_specfun_bessel_k_complex)

ifail = 2 (NE_OVERFLOW_LIKELY) if abs(z) < 3.92223e-305
ifail = 4 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
ifail =5 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9

s18de[fc] (nag[f]_specfun_bessel_i_complex)
ifail = 2 (NE_OVERFLOW_LIKELY) if REAL(z) > 7.00921e+2
ifail = 3 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
ifail = 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9

s19aal[fc] (nagl[f]_specfun_kelvin_ber)

ifail =1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
s19ab[fc] (nagl[f]_specfun_kelvin_bei)

ifail =1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
s19ac[fc] (nagl[f]_specfun_kelvin_ker)

ifail =1 (NE_REAL_ARG_GT) if x > 9.9726e+2
s19ad[fc] (nagl[f]_specfun_kelvin_kei)

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

s21bc[fc] (nag[f]_specfun_ellipint_symm_2)
ifail = 3 (NE_REAL_ARG_LT) if an argument < 1.583e-205
ifail = 4 (NE_REAL_ARG_GE) if an argument >= 3. 765e+202
s21bd[fc] (nag[f]_specfun_ellipint_symm_3)
ifail = 3 (NE_REAL_ARG_LT) if an argument < 2.813e-103
ifail = 4 (NE_REAL_ARG_GT) if an argument >= 1.407e+102
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c. XO01

HEERELUTICRLEY.

x01aa[fc] (nag[f]_math_pi)
= 3. 1415926535897932
x01ab[fc] (nag[f]_math_euler)
= 0.5772156649015328

d. x02

RUVEBEUTISRLET.

FHNMRBEOERNG/INTA—F—

x02bh[fc] (nag[f]_machine_model _base)
=2

x02bj[fc] (nag[f]_machine_model _digits)
= 53

x02bk[fc] (nag[f]_machine_model_minexp)
= -1021

x02b 1 [fec] (nag[f]_machine_model_maxexp)
= 1024

FHPMRBEOIRENG/INT A= —:

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
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AVE2— 2 —REDZFODHD/INT A —2—:

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

e. X04

Fortran L—F > . IS5 —AvtE—CELUVT RNA A AvE—DDF 740 OB A%
HEESIT6OFZBLLYET

f. X06

AEETIE, X6 IIL—FUEMLDORALY FORSBEWICEEEZEZFEA.
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5. F¥a AV bk

SATSYIZaT7IE UTOOzTHA FETSELESLN
https://www. nag. com/numer ic/nl/nagdoc_29.2/

S4T51)T=aF7ILIZHIMLS (HTML - MathML ¥ =27)L) TRESIhFET
INLEDRFa AV NI T ISV TIRANETET.

FXa AL FDOBEAESITRBEAEICONTIE, UTOFRFa1 AV MNEITSEE
0L\
https://www. nag. com/numer ic/nl/nagdoc_29.2/nlhtml/genint/nagl ibdoc. html

MAZT, UTORFXa A MHIEREHEEIHET.
in.html - 41 > X =)L/ — b (GEEEIR)
un.html - 2—H¥—/ —F (KKFa1 A2 FDOEER)

® alt c interfaces.html - CBELU C++ 5 NAG 5S4 TS5 YD Fortran L—F > %
UOHT=HDT7 K/NM R

dA—4—/— b (EEHR) X, R&— k*A=2—0 NAG Library (NLWGI292EL) (=4 %L
TOYa—bhy bR IENTEET.

NAG NLW6I292EL Users’ Note
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https://www.nag.com/numeric/nl/nagdoc_29.2/
https://www.nag.com/numeric/nl/nagdoc_29.2/nlhtml/genint/naglibdoc.html
https://www.nag.com/numeric/nl/nagdoc_29.2/nlhtml/genint/naglibdoc.html

6. HR—Fk

HEOZFACELTIEMENSESVVELREZS, EFA—ILIZT TAKX NAG ALTT
AT ] FTHEVEDLECLESL. OB, CFAORAORAEI—F (NLW6I292EL)
W, BEHRD User 1D & TBHE W& FET LS5 BBULEBLET.
TREILTER 9 : 30~12:00, 13:00~17:30 [TfThE TV =FZ %Y.

BANGAILTTRY

Email: naghelp@nag-j.co. jp

1. aYA3 ) MER

BARZa2A—AYALTIILITYALXGTIL—TkKEt (HA NAG)

T104-0032
HEREDRX/NTIHE 4-9-9 \NTEZ2OVTF4F7EIL 2F

Email: sales@nag—j.co. jp
Tel: 03-5542-6311
Fax:  03-5542-6312

NGOz THA FTREGBEL VY —ERICET S EREEHMICEHFLTLET.

https://www. nag-j.co. jp/ (BZA)
https://www. nag. com/ (EEAR)
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