NAG Library, Mark 31
NLL6I31DNL - Licence Managed
Linux, 64-bit, C++98 ABI, Intel Classic C/C++ or Intel Classic Fortran
e — |

EP/Y

=
2 TEITHET T ereeeeessassacascasesesss285505555558888558555555558888888885 558

I 1 O

Bl T A T T UNDT T B A reereenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees

IV 0 50 5V S B i el = B AN

B3 EXAMPIE 7 T 77T I e

B A LT T LU A L)L eseessssss s ssssssss s AR AR AR

KT Gt L SO

3.6 Fortran T — Z F & RGEERMARZE DD IETR o.ooeeeeoeeeeeeeseeeeeesseeeseessessssssssseessssssssssssssssssssssssssessssssssasssssesen
3.7 C/C++7> 5 NAG Fortran /b—F 2 Z FEUN T oo

3.8 LAPACK, BLAS ZE DD C E S .oveeerresssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

B JL=T L B AT ODTEFER covveoeeeemesssssssseseesseseessssssmssassssssesssssssessssssssmmsssssssee st eessssessemssssssessssesssesssssssemssssssesssssssssssssssees

(2) FO6. FO7. FOB. FL6urmrmoroossssssssssssssssssssss sttt

(D) SO7 = S2Teriresrsersesessesessesessesessssessssessssessessessessessessessssessssessessessssessessessssesss sttt

O

() KOZ erreeeseesee e sessessessesses st es st see e seeesessesses st e sesesesesesses sttt sessssses st

G (L

() XOB cererssesesesesss sttt sttt sttt sttt sttt sttt sttt sttt sttt

D R B0 2 & L/ B ettt e e e e et ettt e e Attt ettt et ettt n et ne

6 B 7R I eeteeetessseeeeeessess s sss s sse R8RSR

T TI L 7 AT TR coveeoeesseeeeeessmsssesssessssssssssssssssssssssesssssssssssssessssssssssessessssssssssssesssassssessssssesssesssssssesssssessssssesssssessssssmsn




1[ECHIZ

ZORF2AMI, XA FUICEHEN TS NAG 74 77 VFEEOTXTO2—P—|T L > THIFHFD
EEFCd, NAGMark31 74 77 U ~==a27 /L (LLF, 477V ~=aT7 VLV EMOET) ICRliIn T
WA B A TET 5 FEEA OFEMIERARE L TWET, FA4 757V ~=a2T T [BEVOFEED
== =R EWVWIREBHLLGEIL. 2D/ — FE2ZHLTIEIN,

S5, NAG IHMEBEDTA T Z VIV N—F MO TRIZ, 477V ~=aT I/ (B a5
MOLUTOZREER ZiieZ L2 BEID L ET :

(@) NAG 74 77 VO HFIE
(b) FEOME
() NV—Fr FFxa2ALh

2 EMEHR

LT URL % ZHER S 7280
https://support.nag.com/doc/inun/nl31/16idnl/supplementary.html

Z OFIL O AP A GIEICEI T 28 LUWEROFEM L S LTV E T,
3 —fRIEHR

ZDNAG 74 77 Y DIFIETIX, Intel® Math Kernel Library for Linux (MKL) &9 H— K/X—F 1 O~
VU HE—MRET A 77 U &l L C., Basic Linear Algebra Subprograms (BLAS) & Linear Algebra PACKage

(LAPACK) V—F > (B va v 4llilflicsh T aL—F o aR<) it 2807477 &3k
FATIIUBHEESNTVET, £/, ZHHDA—F 0 NAG BIRIAMEH L7 B C ek B0 5 A
TV EIRETAT IV BREL TOWES (BT A 7T Y EFFOET) . ZO%EMEI MKL O/ —
V3202104 TTARSNTEBY, ZORA—Va VFARBGEO—HE LTSN TWET, MKL OFF
HZOWTIE, Intel O 7 = 7 A K

(https://software.intel.com/content/www/us/en/develop/tools/oneapi/components/onemklLhtml) % Z%&
SV, BEDNT =< AzfF51203, #IESHTHD MKL R 2 —F 4 7 F JIZH-5< NAG 7
A7 Z VDY Tk (libnag_mkl.a £7-1% libnag_mkl.so) ZfEiHTHZ 2RO LE T, HOAKEM
Mo NAG 7477 Y (libnag_nag.a £7-1% libnag_nag.so) L0 HEL L THEHL T Z&EW,

ZOFEEITIE, 32 By MEH (1pes T/REND) L 64 By NEEL (ilpes T/REILD) Ol T
H1280D0DT7A4A7F7Y (BLOHEHEZ 7 ALV) BREENTHET,

NAGAD 74 77 V4, 7 RAVTATZ VDN T hELTEENTWET : libnag_nag_ad.a,
libnag_nag_ad.so, libnag_mkl_ad.a. libnag_mkl_ad.so, nag_mklad /XU 7> R Tk, < Da7 L
~L 3 BLAS /v —F » ORI A L0 hSRICER T 572010, RRB T BMEH S E T

Fortran 2 —%—0D % : LFED T A 7 F U % Fortran 7> BT 284, JBINT libnag_dcof.a = U > 73
HMENHY E£7,

NAG 74 77 V1E, EHESNIZAEYDBTA TV AKRIZL - T, FECA—F L OHEEIT2—F—N0
NAG_FREE(QZFFOME T Z & THEINTE 2 KO ICHEERSKGFFESNTWET, LrL, 477V BER=
VA TDTUEALREODMDTA T T IVIEFLTEY, TR KEA AEY U —27 & 2 3 mTHetEn
bV ET, NAG 7A T TZVICV 7 ENTZT BT T HIAEY NL—RAY—LEFHTL L, Zhpss


https://support.nag.com/doc/inun/nl31/l6idnl/supplementary.html
https://software.intel.com/content/www/us/en/develop/tools/oneapi/components/onemkl.html

éﬂé%/\#%bi?‘ V=03 AXAF)OEIIT IV r—2a Al lo TR FIMN, @RI Z
El1E72< NAG 74 77 U~OFFOH UM 2 THIEHIRICEMT 252 213H 0 A,

~IVF ALy RT AV r—2 a9 NTNAG 74 77V 2T 5581F. UFTO RS2 A b2 T
&V

R CLAVH—T z—AD</)LF ALy RULH
R FLAVEZ—T 2—AD</LF ALy LB

(GEY)725) FEREHRIC OV T,
ALy MEENTT 7TV r— g U CIREEN TS Intel MKL 7 A 7 5 U Z2{# 9 2 BRO 26401 H X

https://software.intel.com/content/www/us/en/develop/documentation/onemkl-linux-developer-
guide/top/managing-performance-and-memory/improving-performance-with-threadinghtml TAFTE £7,

NAGAD 74 77 ViZALy Rt —7 T4, 7=272-L., 7V 7t v¥ <271z DCONO_THREADLOCAL % &
EBLTa—FEza v A LTDHE, THIMRREEINRLSRDGAERNH D Z EICEELTLIIEEN,

ZOFRETRMEINTND T4 77 VIZIE, OpenMP ROZF DD ALy LA D= A NIFENTWVER A,
7272 L. MKL XX —5 A7 Z X 0penMP TAL v KfEEINTWET, ZDORAL v MMbaEiiliEd 5 hik
DFAMZHONTIE, BZ v a3 311 28BLTLLEEN,

Intel |3 MKL (2T &y FEALFHME (BWR) A7 a a8 ALELEL, 22— —03— FRRE
DEMETET- L TWiE (https://software.intel.com/content/www/us/en/develop/documentation/onemkl-
linux-developer-guide/top/obtaining-numerically-reproducible-results /reproducibility-conditions.html % £

HR) . MKL_CBWR BRIEAM A FRET 5 Z & TBWR 2l T& £, FFMICOWTIE, MKL @ R = A b
EZBL TSN, 72720, Z<DNAG AV —FT NI IO DOERMEG ML TN LICHERE LT
SV, DED | MKL LICHEFSNTZRFED NAG 74 77 VIx LT, MKL_CBWR ZfRET 5 Z & THRARD
CPU 7 — #77%¥WT¢AT®NMUV~%/®BWR%%&?6 EIFAREN LvERA, By b
HALFBEIC RIS 2 — AR EMIC OV TIE, NAG 74 77 VoA kEDO|® 7 v a v 81 ZBHLTL

2SN,

3153473 Y~NDT7I R

DRI varTiE, AT T IUNRT o L2 b [*install_dir*¥] 1A A =L ENTWD Z & ERiTR
ELTWET, T 740 hTiE [*install_dir*] (A > A b—/L/ — | (inhtml) Z8) |
$HOME/NAG/n116i31dnl CTJ, 7272L, A vV A M= & ToHEFIC L > TERINTWDAREMENH Y
T, TOEARIL, ZTOHYFITHER L T EEV, BREEZAELD_LIBRARY_PATH 1%, VU > 7 Rl L OVEEAT
IRFIC [*install_dir*] AT DU 74 7 7 U OBiaa T K OICIELSRET D2LERH D Z LICTHEE
LTLIEEY, ZhETH) HIECHOWTIE, UTFE22RL T EEN,

NAG 74 77 VX, NAGC 74 77V & NAGFortran 7 77V (Fortran 7 A 77 VA L X —7T = — A~
DCTyN"—%El) OfFOL—F—DOOREINIAFEHTT, ZOREIGENLIIEIER
TATZ VDN LEXETH720IZ, A2 U7 | nagvars.sh & nagvars.csh B8 £ TE Y, NAG
N—F M ONHT T 7 r—yaroar A ne )y 238925 NAG EAORBEARZHRELET,
F 7o, BEREOREEZAECPATH & LD_LIBRARY_PATH ZfEIE LT, L/ A JLEE, U > 7, SETRFIZ NAG 52
ITAIRE T B 7 T L TA T T UNRAONDL LI LET,

nagvars A7 U7 MIKDO X HITHEHT 2 LD ITEFF S TVWET


https://software.intel.com/content/www/us/en/develop/documentation/onemkl-linux-developer-guide/top/managing-performance-and-memory/improving-performance-with-threading.html
https://software.intel.com/content/www/us/en/develop/documentation/onemkl-linux-developer-guide/top/managing-performance-and-memory/improving-performance-with-threading.html
https://software.intel.com/content/www/us/en/develop/documentation/onemkl-linux-developer-guide/top/obtaining-numerically-reproducible-results/reproducibility-conditions.html
https://software.intel.com/content/www/us/en/develop/documentation/onemkl-linux-developer-guide/top/obtaining-numerically-reproducible-results/reproducibility-conditions.html

. [*install_dir*]/scripts/nagvars.sh [-help] [-unset] [-quiet] [-ifx] [-gnu] \
{int32,int64} {vendor,nag} {static,dynamic}
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source [*install dir*]/scripts/nagvars.csh [-help] [-unset] [-quiet] [-ifx] [-gnu] \

{int32,int64} {vendor,nag} {static,dynamic}
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nagvars.sh % Bourne, Bash £721Z[A% DY = /L CEMA L 9 (FEE : Ubuntu 72 £ Linux O—
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{vendor,nag} %, BLAS 3 X O' LAPACK IZ#2flt ST\ 2% MKL 74 77 VIZHKAFT 5 NAG 7 A 7
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e CFulTLADHA  NAGAD L—F BB
${NAGLIB_CC} ${NAGLIB_CFLAGS} ${NAGLIB_INCLUDE} program.c ${NAGLIB_AD_LINK} \
${NAGLIB_CLINK}

%9 ThWEE
${NAGLIB_CC} ${NAGLIB_CFLAGS} ${NAGLIB_INCLUDE} program.c ${NAGLIB CLINK}

o FERIEC++T 1T T ADEA - NAGAD L—F R LEL A
${NAGLIB_CXX} ${NAGLIB_CXXFLAGS} ${NAGLIB_INCLUDE} program.cpp ${NAGLIB_AD_LINK} \
${NAGLIB_CXXLINK}

F D THRWEA -
${NAGLIB_CXX} ${NAGLIB CXXFLAGS} ${NAGLIB_INCLUDE} program.cpp ${NAGLIB CXXLINK}

. F721% Fortran 7' 12 77 A DA« NAGAD /L—F U IS ERGA -
${NAGLIB_F77} ${NAGLIB_FFLAGS} ${NAGLIB_INCLUDE} program.f9e ${NAGLIB_AD_LINK} \
${NAGLIB_FLINK}
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${NAGLIB_F77} ${NAGLIB FFLAGS} ${NAGLIB_INCLUDE} program.f90 ${NAGLIB FLINK}
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T O—ERD Intel Fortran =2 > 234 Z (ifort £721%ifx) & DO FHGY 7 Tlx, BEOEZVLIRKTY 7
TT—NRAETDHZENHMOLNTWET, FA47T7 V0N RIEHSZD LW =23 >0 ifort T
. ZNHDT XA LN ifort IZE > THBEINIZY 7 SNRholzl=zd, #MU o 7 Z2HEICT 5720
W2, —E#BD Intel 7 FALTATTIVNTATTYOFRNY T MIFFICHAAENLTONE LT, X
D iITD Fortran 22 /34 T T, ZNHDT XA ATHEMIZU 7 END L H1272 0 Linux T,

INGDOT 74N NTAT TV EY I HRMEBNZIET 77 4 7b T 5 2 £ TEEH A (Windows Tl
AHECTY) ., Linux OEEERIZ, fROVIZNAG 74 77V OHEERY T hoWnWdFinafiHdsZ LT
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ZDONR—=T a3 DONAG 7477 V1L, GNUgee BEX W gt+a A FMLIEOHTZ ENTEET, D
<Eb, YHOU =7V A FOBIMERS—IIEHIATNDINN—=TVa VD gee M LET, g
179 B b2 515IL, nagvars.sh B LY/ E£721d nagvars.csh 227 U7 D -gnu A7 a V2T 5
ZETYT, ZOFTarEMHT DL, NAG EA OREABMNEE S, GNUgee B LW g++ (Y7
Ho) BMERINET,

GNU gfortran |ZH 7 — F 3T 72 72, Fortran BE# O NAG BREEA SIS & i Intel ifort 22731 F
EBRT L2 EICHERLTLEEY, F/2, MKL £ DU > 7 Tk, NAG 74 7 7 VIZIF{ET D OpenMP /b
—F L DO—EMAEREOTZDIZ, BIEHX Intel T2 /34 T D OpenMP 7 X A AMEF S5 Z LI biE
BELTLEE,

3.1.1 @FHTBIL v FHDEZTE

MKL /%, OpenMP ZfifH L CI7A 77 U —F L O—HTA Ly FUBEEFEL TWET, FEITRICHEA
ENd ALy FEUL, BREEZE% OMP_NUM_THREADS U EICRET S Z & THIE T& £,

Co=z/LTIE, ROLIHIITADLET :

setenv OMP_NUM_THREADS N

Bourne > = /L ClX, RO L HITAH L ET

OMP_NUM_THREADS=N
export OMP_NUM_THREADS

CZTNIIMER ALy RETY, BRBEZS % OMP_NUM_THREADS |, MEE(ZIG U T 1 7T LD ELTOR
THRETZET,

MKL /L—F A3 L ~L D OpenMP WAIMEDSFEEST D A[REMED BV . £72, MBOT 7V r—r 3 v~
@ OpenMP I HIFHIRANO Z b D LF ALy KV—F U EFRHTEELH Y £3, 77 4/4 T,
OpenMP O3 A k STl FIEIZIENIC 72 > TV D 728, e bAMAIOWFIFEIR O AN KB T 7 7 4 7178
. ERROBITIEINEDOA Ly FEMHEHLES, WHL~NSUIT 77 4 7263, 1 DDAy RTE
ITENET, OpenMP DR A b INT-WFNIERHNI /> TNDENE I D EHER L, ﬁﬁﬂﬁ%%@ﬁﬁ%
N mmMPWﬁE@WWNBWD%%AkiU Y LET, OpenMP OF Ak EU7= W HMPERA LN
S>TWAEE, ERROFIT i%ﬁﬁﬁﬁfiuv~w®%xv/b_ﬁLTN@®XV/%%Wﬁ¢5t
mmmpﬁﬂ@#ZVAw%éﬁA BEENAINEO ALy REZRDET, RA N INIWFIEL L0 FEH
(IS D 7= 012, BRERZS S OMP_NUM_THREADS & 1 >~ XUV DY A R E L TREL., H LUV THET
HALV Y REERECTEET,

Co=/LTIEX, OLIHITANLET
setenv OMP_NUM_THREADS N,P
Bourne > = /L ClX, RO L HITAH L ET

OMP_NUM_THREADS=N, P
export OMP_NUM_THREADS

ZHICEY, IO L)L DAFFIETNED AL ROMER S H, N L~LOWHIPEIZE#E LT & & 04
HNE L~V ALy RIZFLTPEDOA Ly RBMERR S E T,



HER : BREEZAEOMP_NUM_THREADS R E SN TWVWARWEA, T 74/ MEIZa v 3L TR A —F 47
TVIZE-oTRARY  @FIT 1, VAT ATHHARERER2ITEICE LS 2 £, BEIX VAT
AEMO2—F—LHH L TCWDEHESC, MAOT 7V r—ya VNTE LV OWFIMEEZ AT L TV 58
BICHEIC R AR SV 9, L7223-> T, %12 OMP_NUM_THREADS % 77 2§ D EICHI/RIIICER ET 5
ZeaBEIYLET,

—ENC, AT L 2BEIDTORRA L Yy FEUX, WA ATV VAT A Loy ariiecd, =72
L. 1ZEAED Intel 7ty IS R=A LT 4 U7 EMHTNAHELZ T AR— LT, ZiUl L
DEELa T RFEIRFICHRK 2 DDA Ly REYR—FL, X —FT 4 VT VAT AL 2 DO T
LTSN ET, ZOREZFHTLIZEDARREELHV £, ZOBPUIFEOT VT Y X
LEMEY A REAFLET, NI = ADREBERT 7V r—a o0 TL, BINofmE=a 7 %
FIAT 225G L LBRWGETRUF~v—7 2170, REQBRREZRET L2280 LET, il
% . OMP_NUM_THREADS Z /1 L TEH T2 A L v N ZEUNIRIRT 5751 CEMTEET, NA/X—RA 1
VT A VT RSERICENCT DX, WE. VAT L0 BIOS CEREINICHEDORINEZRET 2 LER’H Y
£7

RSN T2 Intel MKL 74 77 VI, MKL WO A Ly RILERZ X 0 3K 2 72D 0B OB

BABNEENTHWET, ZThHIZHOWTIL,

https://www.intel.com/content/www /us/en/docs/onemkl/developer-guide-linux/2023-0/onemkl-specific-

env-vars-for-openmp-thread-ctrLhtml TR I TWET, %< D NAG /L—F 1L MKL WO L—F %I
O3 728, MKL BREEZABITI NAG 71 77 U OBIEIC bR % 52 5 /et H Y £9, MKL

BRAROT 7 4V NREIXIZEAEORMICHE L TWHm), TR OEREIIRIICHRE LRV &%
BEIHDLET, SHRLT AL ABRKERGEIT, NAG [ZBRVWEHOESIZE N,
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NAG 7477 VA v X —Tx—AT7 0y 7%, 22— =00 LAHE7% NAG 71 7 7 U Fortran /L' —
FoDEA T HAEERLET, ZIHiX, Fortran 72 7 T L5 NAG 74 7 7 U ZREONH T 72012
VAT AR, ZOMHAZmMHLE LT, o, BESN TV AHEEZEHAT 25 51T R TXR
Tﬁ‘o

ZFOHMIL, Fortran =284 T NAG 7A4 77 VIL—F U NELLFEQRHENTWENE Y EF = v
JTCEDHEICTHIETY, A X —Tx2—AT7uv I ZFEHTELT, ar LTI TFOZ L%
Frv TEFET:

(@ Y I7AN—F BT A—F L LTI TS Z L
(b) BEHENELWVETESE SN TND Z &

(0 ELWHEDSIEPESL TSI L

(d) TRTOFEMPHELEECBNT—HLTNWD &

NAG 79A T 7V A v H—Tx—AT a7 77ANMF, FATTVOETLIZEHEINLTHWET, b
LU FOLRTID 1 OOFY a—IFE LN THNET :

nag_library

£ ¥ = —/LZ, Intel Classic Fortran = /34 7 CHEHT 572012 2 A VFEHDIEX (.mod 7 7 A V)
TRt TWET, Zhbid, 3231 ZEENH LT -Ipathname 7' a Y 2BETHZ &L TV 7k
ATXx%£9, Z I Tpathname ([*install dir*]/1p64/nag_interface_blocks F7-i%
[*install_dir*]/ilp64/nag_interface_blocks) (%, B Y A XD L A NWEHRA LV H—T = —
AT Uy 7 EERT 4 V7 MY DRATY,
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mod BV 2— VT 7 AME, A VA=) —F DB T a 22 ITRZINTVWA Fortran 2273 7T
ANANENFE LT, ZOXRIBREV 2= AT 7 AMIT A TIHEAFT D720, ZNHDEY 22—
E RO N R, T &AL TNAG ® Example 7227 J LA&EFEH LY, MEOT 07 T ATA
VA= T 2= A7y 7 BRI LT AGEIE. ETMEDa AL TNV g T, U E—T =2 — AT
0y 7 EFASNANTINERDY ET, Bar A LVINTcA vV F—T 2 —AT7 vy 7Oy M,
[*install dir*] T 4 L7 U DBIRHEEINTWEAZ Y F ha~vwr REfHLT, BloT o7 RV

(] : nag_interface_blocks_alt) (Z/ER T E 9 :

[*install dir*]/scripts/nag_recompile_mods {int32,int64} nag_interface_blocks_alt

ZDOAZ Y 7 X, PATHEREZ® Intel Classic Fortran = > /84 T ONXX— g U 2FERALET, BloAA—T 3
VEFEET HITIE, [*install_dir*]/scripts/nag_recompile_mods % (T3 DRI, TD/NX—T 3 D
Intel Classic Fortran 2> /31 ZERIEAZ U 7 N 2T T 500N K HELETT,

L av A VENTEY 2= LDy N&T 74/ ey MZT5ICE, £7,

[*install dir*]/scripts/nag_recompile_mods ~DfEBIDOFEONE L C {int32,int64} DG DA 7 =
YEMALT, MFOBEI A XOFHLNVEY a— Lty AR TLZ 2B LET, KRIZ, KD
av Y REEALTHAFDOT 740 ey hEZEHETEET ([*install_dir*] IZEEDOT L7 U X
AZEZHZ T ZEW)

mv [*install dir*]/1lp64/nag_interface_blocks [*install dir*]/1p64/nag_interface_blocks_or
iginal

mv [*install dir*]/lp64/nag_interface_blocks_alt [*install_dir*]/1p64/nag_interface_block
s

mv [*install dir*]/ilp64/nag_interface_blocks [*install dir*]/ilp64/nag_interface_blocks_
original

mv [*install dir*]/ilp64/nag_interface_blocks_alt [*install_dir*]/ilp64/nag_interface_blo
cks

INT, L av A NVEINTEEY 22—V T 7 AV EBEOHFIETHEHTE 213 T,

BIE, 22— —BAD L—F o DA LA —T2— AT 0y I 5Hars(ILTAHILIETEXERFA, Th
MU REAIL, NAG AR — MCBREIWEbEL S GEEELEOFEMIIE s v a7 2581)

3.3 Example 70455 L

BAii AU TV D Example f5RIE, A > A =/ — b D& 73222 THHAIN TS Y 7 =T %
i L CMark31 TEMRINE L7Z, Zi 5O Example 51X, Example 7' 1 7 J ARE TR D EREE

(Bl z X, %725 C £72iX Fortran 2> /31 F B B3 4T 24 T4 7TV, FEFRRD
BLAS £721X LAPACK V—F > Dt > b) TEITINEEE, BEICHATERWEARHV £, 20Ok
D ILEVMT R bBURARFE RIZLL T O T [HANY ML (L O8E-1, FRICIFEREERDO AT 7 —f%T
HBR560300 £7) | KEREE BEGHIEE, BLOEES~Y Y URE LRI A —F—fho
72 ®TY,

BoA 4L TV 5 Example #5581%, 32 By MNEKOFRZ A 77V libnag_mkl.a (-2F Y MKLBLAS &
LAPACK /L —F v ZfEH) T B0 T, NAGBLAS F7-1% LAPACK Z M L THIBA EITT 5 L,
FETRIRDERNMEONDIHANDH Y 97, B STV D NAGAD OBIERS R, 32 vy MEROEHD
Z 4 771V libnag_mkl.a 33 O libnag mkl_ad.a # W\ CH LN HDTT,

BIREEEHT, MBS L TIA T 7V ~=a T LTRSS TS ONRLIHEEINTEY, ZUZkD,
T LIZORETEALEOEL R L TETT OO L TWET, A STV 5 Example 7' 1
7T ML, ARERIREY FA T TV~ =ma T AONR—=Ta L0 b EE L THEATASERSH Y £7,



Example 7’1 77 AIZi%, [*install_dir*]/scripts 7« L7 h U iZ&H % nag_example A7 U 7~ &ff
THEROBHEIZT 7 BEATEET,

ZDAZ U ME, Example 722/ 7 A (BLOZEDOT—Z AT ar 7740, b LBNIL) v
—ZfEft L, Y rInkar ML, @RI ATIV LV T LET, REIC, ETART e ST
ANFETSN WMBIZSCCT—%, A7 vav, 77 ANERET 27251 5% HH) | RN
FANETAT U R 4 U RUIZELNET, T 74/ hTiE, nag_example (332 By MEHE, HOEM
M libnag_nag.a 74 77 U ~OFY) 7 #ERTH L OICEIRLET, INLORRNIT, ThEhtr
vaDAA vF -int64, -shared. -vendor TEH TEXFE T, -quiet A7 a  ZRETHE, T A
hE ERLOFEMTIEITINS A~y FOMGOERRER/NRICMA S Z ENTEET, FIHFRERA
TarDY A NERRTDHITIE, WEFITLET :

nag_example -help

nag_example A7 U7 NI, &7 v 3 3.1 Tt L7z nagvars A7 U 7 F O GIEZR L TOE TR,
FEOMH LIED Y = VOBRERIFAEE LW LIZHEE L T IZ &Y,

*5 & 72 % Example 70 7T AT, a~vr FOGHETHRELE T, #lxE NAGC V—F D54
nag_example e@4ucc

ZHUZEY, Example 7R VT AEZDT X BIOA T a7 74/ (e@ducce.c, elducce.d,
edducce.opt) DETED 7 4 N AIZab—Zj, TR T T AR A NVEBIONY 7 Ij, ETENT,
Example 7’1 77 A DFERN e@ducce.r 7 7 A MIH T SIVE T,

[F££1Z,. NAG Fortran /L' —F > D5 -
nag_example e@4nrf

ZHUZEY, Example 70 VT AEZDT —HBIOA T a7 714 /L (e@4nrfe.f90, eddnrfe.d,
edanrfe.opt) NWHEDO 7 A N ZIZab =3, a7 B3 ar f LB 7 &, F73h T,
Example 7’11 7'7 L OFER N evdnrfe.r 7 7 A MIH T SV E T,

NAGAD L —F » OBIFEO TN EFETT HIIE, -ad 7 7 V&2 BMTHLERHY £, #
nag_example -ad s@lba_alw_hcpp

AD OBIEDO W DO0E, ZOT7A4 77 VIZIEFEE STV 2\ T7 7 A /b deo.hpp ITIEF L TWAD Z L ITiE
BLTLEEY, INLOHFBEOEAICHEHENH 535513, NAG IZBIWEhE < 7ZE W GEELOREM
It ar7 28K

VAT AT dco.hpp 7 7 A LMD deofcr+ T 7 A NVISBEIZH DA X, BREEAEL DCODIR % Z L & DOFHT
T EOICRETEE T, nagvars A7 U7 NOFEITRHZ Z N E SV TWHUE, DCODIR T 1 L7 b
Uarv g pavsy RTINS A 70— R BEMEvET,

34ATFUORALANL

FGATZVDRA LT F U ALYLE, a00aaf £721% a00aac Z MO FIEZ =2 2 /31 LB KOVSETT 200,
nag_example A7 U 7’ k%544 ae@aaf F£ /=1 a@aac CTHEONHT Z & THERC&x %4, /v 2233 %
ZRL TSN, Zofl#EE, ¥4 hreflfia— R FHIATWDa L R A T LREE, ~—27 & A
VTF VALV EELFEEOME I LET,



3.5CT—4H
CTOFEETIT, 328y MNEEAL 64 By NEEHOWHTOT A T ) REENTWET,

32y NEKTATTY (T4 L2 bV [*install_dir*]/1p64/1lib iICH Y £9°) DA, NAGC XA 7
Integer & Pointer [IIKD X I IZERINTWVET : <br>

NAG %A 7 CHZA 7 HAX (A })

Integer int 4

Pointer void * 8

64 B NET A7 F U (F 4127 KV [*install_dir*]/ilp64/1ib 2H VD £9°) OHE. NAGC XA 7
Integer & Pointer (IRD L I IZERIN TN ET ¢

NAG# A7 CHAT HAX (/A })

Integer long 8

Pointer void * 8

sizeof(Integer) & sizeof(Pointer) MfElE, a@0aac Example 7’1 7/ 7 ATHEM I THET, o
NAG 7—# AU B 1ERIZ. 9477V ~=aT NV (73 58H) ONAGCLA V¥ —T=—2A
MEDEr 2311 TAFETEET,

3.6 Fortran T— A & L KFRAFEOHER

ZDONAG T4 75V DERETIT, 32 By MEEM (54 L7 R [*install_dir*]/1p64/1ib (2&H 0 )
L 64 By MEEA (54 L2 B [*install_dir*]/ilpe4/lib (ZH VD ) OEFTOTA 77 ) NEF
NTHWET,

NAG 74 77V & RXxa Ay ME, BEVNUSERIZ T A—2{b3n-RE2fEH L CWET, Lizddo
T, TXTDONAG FA T 7V N—F oD RFa A ML, U TFTORNRFEREINET

REAL (KIND=nag_wp)

Z ZC. nag_wp I& Fortran KIND /X7 A —# T9, nag_wp DfEIFFEEIZL > THERY | ZDfHIX
nag_library T a2 —/LOMHIC L > THAGTEE T, AL nagwp % NAG 7477V D EEKSE)
REMEOET, RERL, 7477V THHIND % OFREV NI B E WEZEEDN Z OB7Z026 T,

SHIC, PEON—F I T ORI A LES
REAL (KIND=nag_rp)

ZZ T, nag_rpld DREERT) MaRLET, BUET A 77U TIEHEH S TOZR0ngIoR
REAL (KIND=nag_hp)

T, [EREE) BIE T DBIRE) MAaRLET,

INHDOHRDELVMERIZOWTIE, 7477V &—FEICBAMMINTNDHIEE A LD Example 7' 12 7 F A
EHRLTLTESN,

ZOFEETIE, IO DORILTOERERLET ¢



X REAL (DO F D HFE) ZEHKLET

X DOUBLE PRECISION ZEBEL £

X COMPLEX (oF ) HMEESELR) ZEHLET

I EREERE (B2 1EX COMPLEX*16) Z &KL £

REAL (kind=nag_rp)
REAL (kind=nag_wp)
COMPLEX (kind=nag_rp)
COMPLEX (kind=nag_wp)

_~ =~ =~ =

EBHIT, Y=a T ADFLA VA —T7x2—AE T3 Tk, WL OO HELR XBT 5 7= Ol KPEeHE %
ERTAHBAIZHA L T ET, OV TiE, NAGFL A v X — 7 = —AE D 7 2 3 25 # 5 M
LTLIEEN,

3.7 C/C++H 5 NAG Fortran JL—F VU HT

HEEHE<ITA2IE. NAG 54 75 U O Fortran L —F % C, C++, E7-I3HBNEOH ABENOHEHT 5 2
ENTEET, Fortran L —F L 2 ZOHETHEMAT L Z LT, CEBL—F L OREMVPRIFA T 201
H ¥ —Fortran /L —F T 7 B AT HGEC, MOSFENLOMAN L O ER] 2RO H 5, AN 2
CT—HRDOHEFERALIZLVIELXLDC A U H—T 2= A0 EIHE LWEGERH D F9,

2 —H—73 Fortran & C DD~ v VL T HITH DEIAET H12, C R D D Fortran A > 4 —7 = —
ZDHH (C~yF A B —Tx—R) H% Fortran L —F 2 RF a2 A2 MIEFENLTHNET, C/C++~
277 A (32 By NMEKH O [*install_dir*]/1p64/include/nag.h BL N 64 v FEEEH D
[*install_dir*]/ilp64/include/nag.h) b2t TWEF, NAG Fortran /b—F > % Z O 1L T
Licwa—H—ix, 77U r— g TR~y ¥ 7 7 A /L% #include 5 2 L ZBEIO L E T,

NAG 7 A 77 U ® Fortran /L' —F > % C BL O C++ D LR T HIEIZONWTOT FA3A 228525 K
¥ = A2 b alt_c_interfaces.html HFIHFAIRETT, (NAG 74 77 VDLEIO~—27 TiX, 2O R¥=
A MlX techdoc.html & FEIELCWE L2, )

3.8 LAPACK. BLASEMD CEE

NAG C/C++~v X 7 7 A JVIZIL, NAG 7 A 7 7 VIZHE £415H LAPACK, BLAS, BLAS Hili 7 +—7 A
(BLAST) W—F > OESENEENTVET, —¥—iF, #BIEIN TS Intel MKL 72 &, thDF 1477
VIZBESET % Cinclude 7 7 A VB IO DEREZIGET 2 Z L2 R"HY £3, 20X 5 R
T, B2 C~y X ESHIOEREEZRT HT-DI12, ZNHD/L—F 2O NAG ES1E, 7 v a2 31 Tit
BHENTWD CEILXCr+a L ANV TOa v A VT 7 5BINT 52 L TEHCTHZENT
XFET

-DNAG_OMIT_LAPACK_DECLARATION -DNAG_OMIT_BLAS_DECLARATION -DNAG_OMIT_BLAST_DECLARATION
% NAG FO1, F06, FO7. FO8 L —F LA DESIIFEY £1°,
4 )L —F CEEOER
ZORED 1 O EONL—F U NCHEH SN BMERIT, LTFICEI LI A IR TWET,
(a) FO6. FO7. FO8. F16

F06. F07. F08, F16 M i, BLAS 3 X U LAPACK IR/ —F » ORI —F AR ABETT, 1R
BN —F A DOHMIOWNTIE, BEETLIEOMELZSHR L TIIEIN, KRN XT7+—v A %2557
DIZIE, 77V —2 3 VI NAG AX A NVDL4ETTIEZ2 <, BLAS/LAPACK 4 CNL—F 2RI HMHE
NHDHZLITERLTLLEIN,

%< @ LAPACK L—F 1Zi%, FFOVHH LIRS —F AR T 5 T — 7 AR— 2D BEEIRIET H 72DV
—F U ERETEDL (U= AR=2ABLE| A= L013HVY £9, MKL 74 771 ® LAPACK L —F



X, %D NAG B A= a 00NN —F 0 L3RR EDOT — 7 A=A VLT 5580 H
HZEIWCEBLTLEEY, U—I AR—AWE AN = AL ZHHT HBITERENMLETT,

ZORETIT., HOEHB TRWNAG 74 77 Y ® BLAS 8L LAPACK L —F o ~DOERH Uik, LT
DN—F o ZFRNT MKL ~OFOH LIC L » TERESNTWET

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) SO7 - S21
INHOEOBEKOEIEZ, FREAOMEIKFT 2580860 £7.

—fREREENEI T A T T ) v =2 TR HRENTWETA, Z0FEECHEH IS BARRZREIZLL T 0w
UG N

s@7aa[f] (nag[f]_specfun_tan)
F 1 = 1.0e+13
F2=1.0e-14

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

sleab[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] (nag[f]_specfun_erf real)
x_hi = 2.65e+1
s15ag[fc] (nag[f]_specfun_erfcx_real)
ifail = 1 (NW_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

sl7ac[fc] (nag[f]_specfun_bessel yo@ real)
ifail = 1 (NE_REAL_ARG_GT) if x > 1.0e+16
s17ad[fc] (nag[f]_specfun_bessel yl real)



ifail
ifail
sl7ae[fc]
ifail
sl7af[fc]
ifail
sl7ag[fc]
ifail
ifail
sl7ah[fc]
ifail
ifail
sl7aj[fc]
ifail
ifail
sl17ak[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

s18ad[fc]
ifail
sl8ae[fc]
ifail
s18af[fc]
ifail
s18dc[fc]
ifail
ifail
ifail
s18de[fc]
ifail
ifail
ifail
sl9aa[fc]
ifail
sl9ab[fc]

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

(nag[f]_specfun_bessel ki1 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

= 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) > 7.00921e+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_kelvin_ber)
= 1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
(nag[f]_specfun_kelvin_bei)



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

ifail = 1 (NE_REAL_ARG_GT) if x > 9.9726e+2
sl9ad[fc] (nag[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

(c) Xo1
B EBOMEIZLL T O®@Y T

x0laa[fc] (nag[f]_math_pi)
= 3.1415926535897932
x0lab[fc] (nag[f]_math_euler)
= 0.5772156649015328

(d) X02
~ IV UEBOMEIZLA T OmEmY T
ETNVDEERINRTG A—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

x02bl[fc] (nag[f]_machine_model_maxexp)
= 1024

FEV/NBREREDOIRENRT 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

AV a—T 4 VITREOMOAIED/NT A—F

x02ah[fc] (nag[f]_machine_sinarg_max)
= 1.42724769270596e+45
x02bb[fc] (nag[f]_machine_integer_max)
= 2147483647 (32 £ NEH T A 7T U DA )<br> = 9223372036854775807 (64 £



v NEMT AT 7Y DLE)

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

(e) X04

Fortran W —F : BRI ZERTELNL—F O T —BLOT RS F I A =T DT 7+
V2= M, ¥B 5% Fortran 2= k 6 T,

(f) X06

X06 EHDO/NL—F NF, ZDTAT T Y FEIETMKL ALy FMAHOBELAZEE LEE A,

5 K¥a A bk

FAT TV ~v=aT L, NAG 7 =7 %A k@ NAG Library Manual, Mark 31 C7 7t A CX £,

FAT T V~==2T /i, HTML & MathML #fEHA L7=2&IZ) v 7 SNi-X—Va vdD~=27 /1 Th
% HTMLS TSN TWET, TR RFa AL MI, V=7 7992 FEHLTT 78X T £,

R¥ =2 XA hOFRRETES = 3 VBT 57 K31 ZA1X, Guide to the NAG Library Documentation C 5,
OFDHTENTEET,

SbiZ, UFaefiahTnEd .

. in.html- A > A h—J)L /J— |
. un.html-2—%—/—hk (ZORFRF=2 A1)

e alt_c_interfaces.html -C BL O C++2°5H NAG 71 7 7 U @ Fortran /L —F > & MO\ 3 HIEIC
B9 27 KA 2



6 Hik— k

PO ZRAICBE L TIHEMSE R ZSWE LS, FA—1IIT THANAG ~VT T A7 | £ TEHV
Hhi s, 2ok, ZHAORGORE 27— K (NLL6I31DNL) WM, #%&HkD User ID & ZHIFL
WERREET L BBONELET,

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)


https://www.nag-j.co.jp/
https://nag.com/

