NAG Fortran Library, Mark 26, Multithreaded
FSLM626DCL - License Managed
Intel Xeon Phi 7200 Series (Knights Landing), Linux, 64-bit,

Intel Fortran (32-bit integers), Double Precision
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1. 4>vra8HYYa Y

A1—+H—/ — k%, NAG Fortran Library, Mark 26, Multithreaded — FSLM626DCL (5
14735Y) OZHEARE (Voo HXR) #HBELES.

AR1—H—/ — FIZIE, NAG Library Manual, Mark 26 (5S4 75)<=a7I) IZIEE
FRHEVWRRBOBEBRNEFENTVET. S4TSR Za7NIz T2—H—/—+S
Bl BELEMTWVWRBEX, K1—H—/ —FrETSEBEESL.

SATSIVIL—FUDOTHAICELTIE, S4753)3=a7)L (5. F¥a A2 k]
SH) OLUTORXa1 AL FEEFEALESL.

(a) How to Use the NAG Library and its Documentation

(b) Chapter Introduction
(¢) Function Document

2. EHMNER

A4 TZ)DOBERBELCHAFEIIODLVTORFDORERIE, UTOVzIR—TF
CHERRCEEELN

http://www. nag. co. uk/doc/inun/fs26/Im6dc|/supplementary. html



http://www.nag.co.uk/doc/inun/fs26/lm6dcl/supplementary.html

3. —HRiEER

AH R TIE, Intel ® Math Kernel Library for Linux (MKL) A%i24#9 % BLAS.~LAPACK
W—FUEMBTEIRET4 9954751 libnagmkl.a $LUVEEFESA1TS )
libnag_mkl.so &, NAG AMEH#E9 % BLAS./LAPACK L —F U #FIBETHRETA4 Y9I 54
7351 libnag_nag.a 8&UHES A TS 1) libnag_nag. so ZIRELET. AS/4TSY)
(&, MKL version 11.3.3 ZAWVTTR FENTLVET. MKL version 11.3. 3 [FAHZD
—MELTRHEEIAFTST. KL OFEMICDOLVTIHE Intel Oz TH A+
https://software. intel.com/intel-mkl ZZSB I, N TA—T2RO0OEMSIFE,
VKL ZFIRT B/8\—2 3 VD NAG 54 7S5 ) libnag_mkl.a E7=1& libnag_mkl.so @ ZF
RE#ELET.

NAG SATSVERILFARALY K7 TN r—2avhofERATHIBEEDIERIZDONT
(%, “How to Use the NAG Library and its Documentation” F¥a A2 kd 3.12.1 X
Ly FE—71 #ZSBZEN. T, XERITHED KL 22 IILFXLy K7 T
—2a b bERTHEEOFMICOVNTIE, UTO Intel Oz ITH4A 225
BEEL.

http://software. intel. com/en-us/articles/intel-math—kernel-library-intel-mkl-u

sing—intel-mk|-with-threaded-app!ications

KSA4TS5I[Z0penMP ZANTAVRAILENTWET. &=, BHDaV/4SHET
(X OpenMP S22 A4 LS4 TS5 ) OEBREFRIESNELA. #>T, BHEDI—FH
OpenMP ZFIRA L TWWBIEAIE, 41 VR =L/ —RIZERESAhTWDa /1 S5 %FEH
FTEREILHEHRELFET. B8, YATLADTIAHILEDRALY FREAVIHAL XL, <
WFRALY RF7T)r— 3 VRDETD NAG 54 TSYIL—F U E2FRTTHICE+H
TERBVWIEITEBELTLCESIY. ALY FRE2 9934 XL OpenlP IRIBFZE 3
OMP_STACKSIZE Tig¥»d Z LN TEET.


https://software.intel.com/intel-mkl

MKL I21E, EHMEEY FEROBIRME Bit-wise Reproducibility (BWR)) T3>
NHYET. —FDEMH (https://software. intel. com/en-us/node/528579 HEB) %1
—H—a—FAEZ L TUONIE, IRIEEHMMKL_CBIR % E3 52 LIk Y BIR BAEZIC
TYET. FHEMLORFX2 A REISRIEZEL. LAMALGAS, Z<D NAG L
—FURRIhoDEEEZH-LTOWERA. #-T, ML ZFIAT A/ —23 2D NAGS
ATSVDEL—FUIZHKLT, BHBC0PUT—FTIFvIZEY MKL_CBWR (Z& % BIR
ZREATHELIETEFEA. BIR ITEAT & YRR EHRIE, “"How to Use the NAG
Library and its Documentation” F¥ a2 A > k® I3.11.1 Bit-wise Reproducibility
(BWR) ] BB =L,

AKTATTJIEML 10.3 &Y HWIN—2D 3D EFERENHY FEA.


https://software.intel.com/en-us/node/528579

31 SA4TSVDY VI iE

At a2 TlE [INSTALLDIR] IZKRSA TS UNA VA P—=ILENTLVS Z EDRIR
EHYFET.

T 7#J)L ~® [INSTALL_DIR] [ $HOME/NAG/fsIm626dc| &7xbYFE9. Ff, 41 VX b—
JUBFIC [INSTALL_DIR] Z#6E$H_EHTEET.

VKL ZFIBT 5/N\—2 320D NAG 5S4 TS)EZFBATREEIE UTOLSI2arA
L) %EFo5TLEEL. (ZZTdriver. f00 N1 —H—T045S5LTY.)

AET4 v 34T3YYEMAT HBE

ifort —qopenmp —fp—-model precise —I[INSTALL DIR]/nag_interface_blocks \
driver. 90 [INSTALL_DIRI/Iib/libnag_mkl.a \
-WI, —start—group \
[INSTALL_DIR]/mk|_intel64_11.3.3/1ib/intel64/Iibmk|_intel_Ip64.a \
[INSTALL_DIR]/mk|_intel64_11.3.3/1ib/intel64/libmk|_intel_thread.a \
[INSTALL_DIR]/mk|_intel64_11.3.3/1ib/intel64/libmk|_core.a \
-WI, —end—-group \
CINSTALL_DIR]/rtl/intel64/libiomp5.a —lpthread —Im —-I1dl -lrt —Istdc++

HEBESATSVEFRTHHE

ifort —qopenmp —fp—-model precise —I[INSTALL DIR]/nag_interface_blocks \
driver. f90 [INSTALL_DIR]/lib/libnag_mkl.so \
~L[INSTALL_DIR]/mk|_intel64_11.3.3/lib/intel64 —Imkl|_intel_lp64 \
—Imk|_intel_thread -Imkl_core \
—-L[INSTALL_DIR]/rtl/intel64 —1iomp5 —Ipthread —Im —ldl -Irt



VKL ZFIRALEBWLAN—23 2 DNAG S A TS #FIBTABE1E UTOLS(CarA
W) %F-5TLEEL. (ZZTdriver.c Aa—H¥—7O45LTT.)

RET4 v 34T3YERAT HBE

ifort —qopenmp —fp—model precise —I[INSTALL DIR]/nag_interface_blocks \
driver. f90 [INSTALL_DIR]/lib/libnag nag.a -lrt —|stdc++

#ESATSVEFRTHEHE

ifort —qopenmp —fp—-model precise —I[INSTALL DIR]/nag_interface_blocks \
driver. f90 [INSTALL_DIR]/Iib/libnag nag.so —Irt



H£BESA TSV EMNAT HIHEICIE, REES LD_LIBRARY_PATH ZIEE L KF/EL, EITH
DYIPTADEINITLTLESLY.

CoTILDEE -

setenv LD_LIBRARY_PATH \
[INSTALL_DIR1/1ib: [INSTALL_DIR]/mk|_intel64_11.3.3/lib/intel64

FE, BEOREAHIBEICITIROLSICHRLET.

setenv LD_LIBRARY_PATH \
[INSTALL_DIR]/lib: [INSTALL_DIR]/mk|_intel64_11.3.3/lib/intel64:\
$ {LD_LIBRARY_PATH}

Bourne > TILMDIEE :

LD_LIBRARY_PATH=[INSTALL_DIR]/Iib: [INSTALL_DIR]/mk|_intel64_11.3.3/1ib/intel64
export LD_LIBRARY_PATH

FE, BEOREAHIBEICITIROKLSICHRLET.

LD_LIBRARY_PATH=[INSTALL_DIRI/lib: \
[INSTALL_DIR]/mk|_intel64_11.3.3/1ib/intel64:$ {LD_LIBRARY_PATH}
export LD_LIBRARY_PATH

BEICK-STIE BRI SFYHLWLA=2a3ao0au(S2FRATHEEE),
ZOMDNR BIZAFE, aNRAS5DF 034 LT54T5 7% E) % LD_LIBRARY_PATH
[CRET HIBLELAHEIN L LILEEA.

F1=, Intel AVNNASOELZN—D a3 EFERT B5EIE,
[INSTALL_DIR]/rtl T4 LY RVICIRIEESh B Intel A241SDS B3 A LTA4TFY
YD TEBERHLIIL LAFERTA.



3.1.1. ALy FHDOEE

ARKSA4TS51) EMLIE OpenMP ZAHAWVTTILFRALY REEELTULET.
EITHICERINSA LY FHEREZ % OMP_NUM_THREADS IZsRE L T &L

CoIILDBE :
setenv OMP_NUM_THREADS N

Bourne < T ILMDIBEE :
OMP_NUM_THREADS=N
export OMP_NUM_THREADS

NIZSHADR Ly FHTY. IREZEE OMP_NUM_THREADS (£T7 05 5 LOETEICHERE
THIENTEFYT. TOTVSLDELGHEANT, FRATHRALY FREZELEE
Bl NAGSATSUDF ¥ T2— X06 DIL—FUoMNSHAWIZITET.

NAG 54751 &ML DN DIDDIL—F I, BEELARILD OpenWP i FLEZ3FE F
T. INLDIL—F I, 2—H—=7 T 45— 3 >0 OpenlP il FIFEH AN SEFEUH T
CEHTEFET. TIAHIWRTIE OpenMP R RIEF|MIEBIEESIZGE>THEY, mEH
BlOMFIFEFHIZITAN R LY FTEITSINET. REBLANILET I T4 TI2HELS, 1R
Ly RTETEhZET. OpenMP IREEZ % OMP_NESTED DE %R - RET 5H, H LI
Fx TR — X06 DIL—F 2 #FHALT, OpenMP RR FHiFILIBDER. EHDOHEDR - &
EETICENTEZEYT. OpenMP RX FHFIMENERIZGE->TLNSHESE, £EELAL
DERALY FOZMFNFEHICNBEDR LY FAMER SN D128, HIZIE, 2 DOLANILD
OpenMP M FINENHSZE, GEFN* N AL v FIZHEYFES. RX MEFINETIE, &
LRNILTHELRZR LY F#i%E, RIEZEE OMP_NUM_THREADS I2h V< RXEIY THEET S
ENTEET.

CozILDGE
setenv OMP_NUM_THREADS N, P

Bourne 'z ILDIBE :
OMP_NUM_THREADS=N, P
export OMP_NUM_THREADS



COFREHFTE F1LANLOEFNREIZHLTNEDAL Y FAEREH, RELA
IWDAEFEZ LTPEDAL Y FNERENET.

TE  IRIEEH OMP_NUM_THREADS AERTE SN TUWVEWMES, T4/ MEFZI /M5
B, FAVI—SA4TSVEBICELGYET. BER 13 LEYRTLATHEARRER
BRRAT7HICELLGYES. BICEETE, PXTLEHMOI—F—LHEBLTLS
BE®, BADT7 T r—2a VATEBLALOLESNEZETL T SHEICRHRE
ETRBHAREMNHYET. > T, OMP_NUM_THREADS [ZBAREIICERE T A &L EHEIDHL
F9.

—fREIZ, HREINDALY FORXHIE, CHAOEEAEIVRATLOMEITH
TY. =L, BaED Intel TAEYHEINAIN—RAL YT 4 VT ERIENDHEEE T
R—FLTULEY. COMEZ1D2OMEIT7HREKIZ2ZDODALY KEHKR—+T 3
CEEAEEICLET (- T, ARL—TFT A VI PRTLICIE 2 DOO®mEIT7TELTR
BEINFET) . COBENEENESI ML, FATZTILINXLOBBEDY A XK
BELFET. #-oT, BEOT7TVr—2avICE>TIDHBENERMNES ML, BN
DHREITEZERATEIEEEFERALLEWNMEETRNUFIY—VZRYHHMT S L2658
HLET. Thix, FEHT ALY FE%E OMP_NUM_THREADS [ZERFET 5717 CTREHEIZE
WTEFET. NAN—RL YT VT DORLELEEMLE, BE, EERFCS X T LOBIOS
BRETITIENTEET.



3.1.2. CFEEXCH MrEDSA4TFYDHFUHL

AKSATFTVIECFEFRLIECH BENSESFIANIEZITET.

CHIRADZIEL LT Fortran & CORBIDE T Y ELTEREF 1= C/C+ Ay E—T7
4 JU [INSTALL_DIR]/c_headers/nagmk26. h AZEENFET. ANV F—T 7 ILHLHE
BRI TE (T7AILDREIZHS #defines TELTNTIZ) BEDTAS S AIZO
E—&AR—X rF5H, 3 LLEAYET—T7AILEEMICA Y IL—RLTIHAL
2L,

C Ff=1& C++ A5 NAG Fortran Library ZEUEITEDOT KNA R(E, FXxa A2k
[INSTALL_DIR]/c_headers/techdoc. html Z &M =&\



3.2. 418 —2x—RTAvYH

NAG Fortran Library 41 >4 —27xz—XJRvY GIRAKHKEES) (FS341T5VIL—F
DELSIHEEELET. Fortran 7RIS LGS TSV IL—FUoEFUHTEICH
TRELEVSIHEDLDTEDY FRAN (ZELAERTREESNS Exanple ZFIA
FTHIRICIIBELRYET), ChERAVWDILETIATITYIL—FUNELLEUHRS
NTWBENESIHDF T vY % Fortran a2/ SITEEZENTEET. EEMIZIE
AVUNASHAUTOF IV I ETIEEMEEICLET.

(@ YIIL—FUoHFUELOEEH
b) EHEEDNER

(c) BlEDHE

(d) 5l1#DE

NAG Fortran Library 4 2 —2x—XRJAY Y I7 A IJLIEF¥ TE2—EBDED1—I)L &
LTIERHINFEITS, hoZFEHDT—DILEESa—IILARSEIHET.

nag_|library

CNHDEDa—)LIE, Intel Fortrana /R4 SRAIZTYavqI)ILEhi=HK
(x.mod 774 )L) TIREEEINFT.

a28A JLEFIZ, —17pathname” 7> 3 VZRAWNT, EDa—ILI77A4ILHBAELNTLY

5T 4 L% FJYD/RRX ([INSTALL_DIR]/nag_interface_blocks) Z3EE L TL &L,

REENDZED2—IWLT74A4IL (mod T7A)L) A VA =L/ — D 12.2. FAFRIER
Bl I2HBaVnAFFZAVWTERINTVET. EDa—ILIT7AIILIEar( K
BOI774A4LTHS I, THADIV/IRA S LEOMICERENZWNESE, ZHAD
AVINASTED2A—LIFANLEERT HLENHYET. (BEHDODTOTSLTA
VA= x—RTAV Y ECHAICELHELDOTHNIE ZORYTESHY FEA. 1=
2L, Example F7OTSLIFA Vv 2—T7x—RATAOv Y ZFRALET DT, Example 70O
T L%xCHRICESBEEIVETT.)
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IRIEIN B4 1) 7k nag_recompile_mods #AWLNT, EXa—ILIT7AILDEY bEH
EDT 1LY b)) (FlZ(E nag_interface_blocks_alt) [CEMT B ENTEET.

1)

[INSTALL_DIR]/scripts/nag_recompile_mods nag_interface_blocks_alt

CDRY )T bE PATH IREBERICERE SNtz Intel Fortran a2 /XA S EFERALET.
[INSTALL_DIR]/scripts/nag_recompile_mods %3479 B7i1lZ, ZHIFD Intel Fortran
AVNRASDRERERV ) T LFEEFTLTHELLERDLTYT.
HLOWED2a—LI7AMLDEY FETIALMDEY FELTHERATSICE TDE
Ca—ILITFANLDEY FEEL T« LY+ [INSTALL_DIR]/nag_interface_block @
%1%z [INSTALL_DIR]/nag_interface_blocks_original IZZEEL, HiLWE a1 —IL D
7AILDEY FEEL T2 L4 Y [INSTALL DIR]/nag_interface blocks alt )4 Hi
% [INSTALL_DIR]/nag_interface_blocks [CZEBE LT fZ&LN.

11



3.3. Example 74 S L

RtEh 2 Example #ER(F, 1 VR =)L/ —+®D 12.2. BARERE] [CERHEIATLS
BETERSNATWET. Example 705 S LORTHREILX, ELIBRET WAL B
BHAVINA T, BRET V034 L514T5Y), Ei% BLAS F1=I& LAPACK JL—F >k
E) TETELDIGEENHYET. TOLSHEVHIBEELHERRLLTE BEAN
SRV (RAS— (BLDBE -1) FEDEL), REBEKOCEKEHE EE (F0M#<
VURELREILSBLVNEWVE) BERBIFLNFET.

RIS Example #ERIINAGRE T4 v oS4TS libnag_mkl.a (MKL $24t® BLAS
JLAPACK )L—F V%2 FER) ZHAWTEH I TULVET. NAG 12440 BLAS.~LAPACK JL—F
VEFERAL-EE, BEAEMIBLSILALLIAEEA.

Example 7AT S LIRS A TS VA EET 2HERBICELIRETREBEEINWET. £
D=8, SA4TS)I_aTFILIZEHE SN TS Example OS5 LIZLERT, FORA
BOETELRDIGENHY ET.

UTDORY YT ERAWTExample 705 S LAEZBEEICHRATHENTEET
(ChBDARY Y T I, [INSTALL_DIR]/scripts T4 Lo FUIZIRESHET.)

® nag_example_mkl
NAG RET 4 w9 5475 libnagmkl.a BLUVAREZTRHESNDIMKLEY VY
LFEY.
® nag_example_shar_mkl
NAG BS54 T35 libnag_mkl.so BELUARRHMTRHEENLIMLEZ) VI LET.
® nag_example
NAGRAT 499547351 libnag_nag.az!)> LET.
® nag_example_shar
NAGEES4 TS libnag nag.sox!)>o LET.

SHBDRY Y T RE, Example TOTSLDY—RT7 AL (BEITKLT, T—47

7AI, AT a3 vIT7AILFDOM) ZHhLUMTFaoLY M)IZaE—LT, av/A
Wy - ETETVET.

12



CHBADNAG S A TS UIL—F > DERTE OpenP XLy F$iER S ) T FDFIRIZIEE
LTLZaL.

1)

nag_example eO4nrf 4

COFITIE, eddnrfe.c (V—RT74JL), eldnrfe.d (F—B 774 JL), e04nrfe.opt

(AFT>avI74L) ZhLUbTaLY RYIZaAE—LT, aviqL- )2y,
BE&LU 4 OpenMP X Ly FTEITEITLY, eldnrfe.r (ERT77A4I) ZEHERKLFET.

13



3.4. Fortran 3! L RfRARHASIFEDOBER

AKSATT)IE32-bit BHEFEALFET.

SA4TIVEFATIIVRZaATILTREREFHMNEIREREUTDLSIZ/NFTA—4—1t
SNEEZANTERLTVEY.

REAL (KIND=nag_wp)

C CTnagwp (X Fortran DR/ A—2—ZRLTWET.
nag_wp DIEFBRBICRLTY, ZOfEIXnag_library ELa—LISEBEESATLET.

hIZZzZ, WSO DIIL—F U TUTOENMERAEINET.

REAL (KIND=nag_rp)

NLDEDOERBIZDOLNTIE, £KiEExample 7OV S LEZCSHBE S,
AKSA4TS)TIE, ThoDBEFIRODLSLBE®RFE>TULET.

REAL (kind=nag_rp) - REAL (BEEEZRZHD)

REAL (kind=nag_wp) — DOUBLE PRECISION ({=#EEZEZD

COMPLEX (kind=nag_rp) — COMPLEX (B¥EFEHEZ=H)

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

LEERIZHZ, SA475 )R- aT7IITIERAFNAEKIFEZRAONTN DOAMDRAEEFREL

TWET. F#IE “How to Use the NAG Library and its Documentation” @ 4.4 &
HREFHER) 2SBS0

14



3.5, AUTFUVALANL

FATZVDAVTFHFUALRILE, T4 TZYIL—F 2 AOAAF @ Example TR 55 L
EaAIAIL - )29 - ETTBHIELICKYERTLHIENTEET. ZOB, XV Y
7k nag_examplex #35|# a00aaf &HIZAHULVNIX, Example OS5 S LD /()L -
)y - RITEBHICITSENTEET (13.3. Example TS S L) B8B). 547
SYI—F 2 AOMF [F54 TS5 DEEH (24 bL, BRa—F, RSS2/
SHELUREE, =232 (Mark) B E) #HALET.

15



4. V—F UEHOEHR

RSATSVIL—F U EABOEREUTIZRLET.

a. OpenMP i ZI4EiEA 51— —FEBEFRVUHTIL—F >

LLTF®D NAG JL—F 2 1FIL—F > IND OpenMP st FIFEE N S 11— —BEAMEFUHLET.

DO3RAF DO3RBF EO5SAF EO5SBF EO5UCF EO5USF FO1ELF FO1EMF FO1FLF FO1FMF
FO1JBF FO1JCF FOTKBF FOTKCF

HoT, XSATSYDEEIZALWLNFAVNRASERLAVNRASEFERTEREY,
1—H—B#T orphaned OpenMP ERXEHES CEMNTEFET. F-, 12— —FHDD
— 9 AR—XEEH| IUSER & RUSER £ ALY FE—T THAHARENHYEYS. hoDE
NEHEARYERAOT—2 21— —BRICEZD=HICEITHERT2ONRR TY.

b. C06

LUTDONAGIIL—F VIIA[EE R Y RE A TIRE SN S MKL @
Intel Discrete Fourier Transforms Interface (DFTI) JI—F 2 ZFALET.

CO6PAF  CO6PCF CO6PFF CO6PJF CO6PKF CO6PPF  CO6PQF CO6PRF  CO6PSF  CO6PUF
CO6PVF  CO6PWF CO6PXF CO6PYF CO6PZF CO6RAF CO6RBF CO6RCF CO6RDF

Intel DFT] L—F UIZMELT—H AR—XFZBETHIPMIZEIY BTET. #£-T,
EEDIL—F U DBIHMWORK (T —49 AR—RERFH) DY A XE, FhFhD
Routine Document ICHERENTWVWAETHRTYT (EEOLEEFHY EFEA).

c. F06, FO7, FO8, F16
F ¥ 7R — F06, FO7, F08, F16 IZ#& L TI% BLAS./LAPACK HHED JIL—F »IZxt L TRIE
DIL—FEANHEEINTUVET. CbDIL—F2KIZDOLWTIE, BE%RT S Chapter

Introduction 2SR IEEELY. NITA—TRAEAMNLIE, NG REAILDLRTLEY L
BLAS.”LAPACK R 2 A4 LD BRI TIL—F & ZHFIHEL S0

16



%2 < M LAPACK JL—F >Id “workspace query” A A=XLZFBALET. I—FEFEN
HLAIICENFEITOD—O AR—IADBDBETHINEZEWEDLEDIAHDZXLTINH,
NAG 124 LAPACK & MKL 120 LAPACK TIZZ DT —H9 AR—ZA DY A4 ANELBIEZEN

HEADTIEELTLLLEELN

AKZ4TZ1)TIE, BLAS/LAPACK L—F » (I MKL IREED £ DAMEHONET .
=L, UTOL—FUENAGIREDLDMNMEDLDNET

BLAS_DAMAX_VAL BLAS_DAMIN_VAL BLAS_DAXPBY

BLAS_DMIN_VAL
BLAS_ZAXPBY

LUTDONAGIL—F IR E—F4T5h i LAPACK L—F U ERUHT =D T v/

—T9.

FO7ADF/DGETRF
FO7BSF/ZGBTRS
FO7GEF/DPPTRS
FO8AGF/DORMAR
FO8GEF/DSPTRD
FO8JSF/ZSTEQGR

. G02

BLAS_DSUM
BLAS_ZSUM

FO7AEF/DGETRS
FO7FDF/DPOTRF
FO7GSF/ZPPTRS
FOBASF/ZGEQRF
FO8GFF/DOPGTR
FOBKEF/DGEBRD

BLAS_DWAXPBY
BLAS_ZWAXPBY

FO7ARF/ZGETRF
FO7FEF/DPOTRS
FO7HEF/DPBTRS
FO8AUF/ZUNMGR
FO8GSF/ZHPTRD
FO8KSF/ZGEBRD

BLAS_DDOT

FO7ASF/ZGETRS
FO7FRF/ZPOTRF
FO7HSF/ZPBTRS
FO8FEF/DSYTRD
FO8GTF/ZUPGTR
FOBMEF/DBDSQR

BLAS_DMAX_VAL
BLAS_ZAMAX_VAL BLAS_ZAMIN_VAL

FO7BEF/DGBTRS
FO7FSF/ZPOTRS
FOBAEF/DGEQRF
FO8FSF/ZHETRD
FO8JEF/DSTEQR
FO8MSF/ZBDSQR

COFv TR —THTL B ACDIE (T ARFDESH (F1.00-13 TY.

. PO1

I5— (hardfailure) O, POTABF % XO4AAF T EE S AEBHEEIZIS— A vtE—

DEHALTELELEY.

17



f. S07 - S21

NoDF v T2 —OBEBOEERL ST VEREBICEGYET

—RGEHMBE S A TSR aTILETSBEEEL.
ASATSEADEZLUTIZRLET

SO7AAF F_1 = 1.0E+13
F_2 =1.0E-14
ST10AAF E_1 = 1.8715E+1
S10ABF E_1 = 7.080E+2
S10ACF E_1 = 7.080E+2
S13AAF  x_hi = 7.083E+2
S13ACF  x_hi = 1.0E+16
S13ADF  x_hi = 1.0E+17

ST4AAF  IFAIL = 1 if X > 1. 70E+2

IFAIL = 2 if X < -1.70E+2

IFAIL = 3 if abs(X) < 2.23E-308
S14ABF IFAIL = 2 if X > x_big = 2. 55E+305

S15ADF  x_hi = 2. 65E+1

S15AEF  x_hi = 2. 65E+1

S15AGF IFAIL = 1 if X >= 2. 53E+307
IFAIL = 2 if 4.74E+7 <= X < 2.53E+307
IFAIL = 3 if X < -2. 66E+1

ST17ACF IFAIL =1 if X > 1. 0E+16
S17ADF IFAIL =1 if X > 1.0E+16

IFAIL = 3 if 0 < X <= 2.23E-308
S17AEF IFAIL = 1 if abs(X) > 1.0E+16
S17AFF IFAIL = 1 if abs(X) > 1.0E+16
ST7AGF IFAIL =1 if X > 1.038E+2

IFAIL = 2 if X < -5.7E+10
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S17AHF

STTAJF

S17AKF

S17DCF

S17DEF

S17DGF

S17DHF

S17DLF

S18ADF
S18AEF
S18AFF
S18DCF

S18DEF

S19AAF
S19ABF
S19ACF
S19ADF

S21BCF

IFAIL =1
IFAIL = 2
IFAIL =1
IFAIL = 2
IFAIL =1
IFAIL = 2
IFAIL = 2
IFAIL = 4
IFAIL = 5
IFAIL = 2
IFAIL = 3
IFAIL = 4
IFAIL = 3
IFAIL = 4
IFAIL = 3
IFAIL = 4
IFAIL = 2
IFAIL = 4
IFAIL = 5
IFAIL = 2
IFAIL =1
IFAIL =1
IFAIL = 2
IFAIL = 4
IFAIL = 5
IFAIL = 2
IFAIL = 3
IFAIL = 4
IFAIL =1
IFAIL =1
IFAIL =1
IFAIL =1
IFAIL = 3

if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if

if
if
if
if
if
if
if
if
if

if
if
if
if

if

X > 1.041E+2

X < -5.7E+10

X > 1.041E+2

X < -1.9E+9

X > 1.041E+2

X < -1.9E+9

abs (Z) < 3.92223E-305
abs (Z) or FNU+N-1 > 3.
abs (Z) or FNU+N-1 > 1.
AIMAG (Z) > 7.00921E+2
abs (Z) or FNU+N-1 > 3.
abs (Z) or FNU+N-1 > 1.
abs (Z) > 1.02399E+3
abs (Z) > 1.04857E+6
abs (Z) > 1.02399E+3
abs (Z) > 1.04857E+6
abs (Z) < 3.92223E-305
abs (Z) or FNU+N-1 > 3.
abs (Z) or FNU+N-1 > 1.

0 < X <= 2.23E-308
abs (X) > 7. 116E+2

abs (X) > 7. 116E+2

abs (Z) < 3.92223E-305
abs (Z) or FNU+N-1 > 3.
abs (Z) or FNU+N-1 > 1.
REAL (Z) > 7.00921E+2
abs (Z) or FNU+N-1 > 3.
abs (Z) or FNU+N-1 > 1.

abs (X) >= 5.04818E+1
abs (X) >= 5.04818E+1
X > 9.9726E+2
X > 9.9726E+2

27679E+4
07374E+9

27679E+4
07374E+9

27679E+4
07374E+9

27679E+4
07374E+9

27679E+4
07374E+9

an argument < 1.583E-205
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IFAIL = 4 if an argument >= 3. 765E+202
S21BDF IFAIL = 3 if an argument < 2. 813E-103
IFAIL = 4 if an argument >= 1.407E+102

. X01
HEFHEIUTOELSYTY.
XOTAAF (pi) = 3. 1415926535897932

XO1ABF (gamma) = 0.5772156649015328

. X02

ROVERIIUTOESYTY.

FHNMRBEOERNG/INTA—F—

X02BHF = 2

X02BJF = 53

X02BKF = -1021
X02BLF = 1024

SEE NI EEEDIREME /RS A — 8 —

X02AJF = 1.11022302462516E-16
X02AKF = 2.22507385850721E-308
X02ALF = 1.79769313486231E+308
X02AMF = 2. 22507385850721E-308
X02ANF = 2. 22507385850721E-308

AVEL—432—REOZODMD/INT A —32—:

X02AHF = 1.42724769270596E+45

X02BBF = 2147483647
X02BEF = 15
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i. X04

IT3—AvtE—VUBLUT7 FNARAYE—DDTIAIN FOHENEEEBESL6FELL
YEJ.

J. X06

AFXTE—DIL—FUIF, KSATSUOMLRALY FOFELEELET.
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5. F¥xa AV
SATSYIZaTIIIEEREZD—EE L TREFEEEINET.
F=, NGOz THA b SAHO—KRTEHIEELTEET.
SATSIZATILDRFRIUTDOD T THA bETSELEELN

http://www. nag. co. uk/content/nag—fortran—Iibrary-manual

FATIVIZaTIVFLUTORRTRESLFET.

® HIMLS - HTML MathML ¥ =27/l (F FF 242 FDPDFRADY 2V ZET)
® PDF -PDFY=a7/)L PDFOLEY, FIEHIML BRI 7MILHHEET )

NoDBKICTHLT, UTOERIZ7AILHAREBEEINET.
nagdoc_T126/html/frontmatter/manconts. html
nagdoc_f126/pdf/frontmatter/manconts. pdf

nagdoc_T126/pdf/frontmatter/manconts. html

Ff-, TRODBRI7ZFANLAD) VO EFEDEIRI—BRI7AILDNRESIHE
7.

nagdoc_T126/index. html

ERXDEEAES S REFEICOVTIE, UTORFa A bFEISEESLN

http://www. nag. co. uk/numer ic/fl/nagdoc_f126/html/genint/essint. html

MAT, UTORFa A2 bAREEShET.

® inhtml - 42X bF—JL/—F (EERR)
® un html - —%—/— b+ (FEERR)

MKL DEFMRIZDULNTIE, LUTOD Intel #tDOHV = TH A bETSBIEZELN

https://software. intel. com/intel—mk]
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http://www.nag.co.uk/content/nag-fortran-library-manual
http://www.nag.co.uk/numeric/fl/nagdoc_fl26/html/genint/essint.html
https://software.intel.com/intel-mkl

6. HR—Fk

HEOZFACELTIERENSESVELREZS, EFA—ILIZT TAKX NAG ALTT
AT ] FTHEVEDLECLESL. 0K, CFAORAORAI—F (FSLM626DCL)
W, BEHD User 1D # TRV EFET LS5 BBULEBLET.
TREILTER 9 : 30~12:00, 13:00~17:30 [TfThE TV =FZ %Y.

BANGAILTTRY

Email: naghelp@nag-j.co. jp

1. aYA3 9 MER

BARZa2A—AYALTILITYALXGIL—TK4t (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.

http://www. nag-j. co. jp/ (BZ)
http://www. nag. co. uk/ (EEA)
http://www. nag. com/ (CkE)
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