Expanding Antenna Farm in NEC2++
Yoshiyuki Takeyasu / JA6XKQ

NEC2++ 7T+ 77— LDIEE
RE&HEFE / JA6XKQ

NEC2++ [1] OIEEES AT 5% ATLAS [2] A5 OpenBLAS [3] IZEHLL
T.IUFa7-TaweyvdrilckbdmEbER o1, [4] Ff-. 7Rty H N
THE 4 2T7HD5 8 ATAEOLTHEREDE:RILZR >z, [6] BEETHD
NEC2++ DINLDFANZ—EBEin. B THLI 7o THREILEREIZEF
L=, BRICRIZHEARENRERINT, V32l —a LTI, KIBBEE
FILEERIZETELI-LVERTH AN NEC2++ MIRBEFEEDEBR A TIVE 21—
ADEENERKBRIZENLENTUOVELD THEER > 1=, TOHREIZDOVTH
SERELTRRBIZELEDH D,

ETILREDOHIR

NEC2++ Z{ELMESDTI-14]) [6] . [C++ EBDHERZEMNNT.AHEETILOE
AV DHIRZERIL>TULVS JEFEEL =, (L NEC2++ DIY=aT7ILIZIE
BASEESN TLVEWLA ., Ta5 S LDYEE Timothy Molteno A% NEC-LIST A—1)>
GYART

The ports of nec-2 to C and C++ both use dynamic memory allocation and so
have no built-in limit on segment number (OK, on nec2++ it is 4 billion seg-
ments).
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1/8 RBREULEDEITAVOMMNESTIS—24E LTINS, aAVE1—2ITEEL
TWAAE—IL 144 GB THY. 1/7 BREREFTOKREINCEHTHE, AE)—
RREFEBEBZAONLGWV, BH,. I5—EE LTSS —RATOREAE!)—HA
RIENTH#FRELI-ZICHBELEZETH D, DHIEET A OIS EITER
RIZ.FHEBIEOAT)—FHENH 284 GB IZETHEIS—ZEL TV 1=
O, FHEICVELTIREEAE)— A X (EFRBATHo1=,

Size of Segment No. of Memory Required
(1) Surface-patch Segmentation Memory Size
Fault (GB)
1/4 6,319 None 2.5
/5 9,968 None 6.0
1/6 13,992 None 11.8
1/7 19,096 None 21.9
1/8 24,957 Error 37.3
1/9 31,641 Error 59.9
1/10 39,117 Error 91.5
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NEC2++ & OpneBLAS [ZDWT., T/\w4 AT 3> —g #4114+ T gec TN
AJLL. gdb + Eclipse TT/\wJ &{THEo1=,

FFHIBALI=C &L, OpenBLAS  [Z&BEEZRIRT DLUAID TR IR &%l
THERBTIS—4%4H LTINS ETH D= NEC2++ (D matrix_algebra.cpp 128
WTRM)ORE#(HT DHERNEC2++ [, AE)—REICETHIS—%2BHID
safe_array TFI YL THEY. FZTIF5— ( Memory Segmentation Fault ) Z{&
HLT,.70J3L% NEC2++ BETHRTLTW:=, TOJTILNITvall:
DTIFEL BESNSIEBICHLTITERIEE IR TLTWSIRTH S,
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BEETAEHDEL int N5 long long int ICERTAET. EHORITERRE
N DEFEZE (EREET)BABWKIICLz, BETIEHESTTOIS L
& matrix_algebra.cpp DHIZ. c_geomery.cpp. nec_context.cpp EFNHLDAY
A —-J74)LT8HD matrix_algebra.h, nex contexth Tdhd. (GEHIL{TER)
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mentation Fault Z4 L=, 2 Segmentation Fault [X. OpenBLAS [ZXATILF
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gdb + Eclipse ThL—R T 5E 8 EADTILFATANEEXE RS EFETIS—%
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{bEN 7tz OpenBLAS DT /YT IEB R DEENEHBZ TWNADTEHATDT/\Y
JIEBR RIZ5H&HT=, OpenBLAS DEAFKKRIKI)THS Github [8] T/ [EHRE
BELED., ZYITHERIIGONGE NSz, LML, Segmentation Fault D
BIEIEFDOIL—FUTRELTIEIRAERNELON TS ESTH S,

OpenBLAS TIIFERT 57 HFIRIEE S OPENBLAS NUM_THREADS=N (N
[Ta7%) [CTIEETAIENTE. 8 A7MIOFAITHZIERFESLT Seg-
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mentation Fault DFEEEEEHRLTHDE VY IIL-a7 (N = 1) TlIFETS—
EELLGWIENTHERTE LL, 2T L-a7 T 1/10 BRRAADET IVE
HEL-OTIE 30 BRIULEZETHEFTEINDIDO TERMTIEAL,

OpenBLAS Tl& 8 a7 DNY—REEFNELZLD T, JIOBIERESATIIA~
BIT95HIEELT

Intel Math Kernel Library (MKL) ~D 1T

ATLAS M5 OpenBLAS EEf=5, BEDIEAF Intel M Math Kernel Library
(MKL) [9] LAVEELNEDS, Intel MKL 28528 ->CHERELI-SHIEIL.

o NEC2++ AMERT B zgetrf [(LITHIDRERFHEEADIL—F 2, zgetrs (&
I —RABRXFRI-ODIL—F 2 T, LAPACK [ZTEEND

e LAPACK [& FORTRAN77 TiiibEh TLVS

e C/C++ M LAPACK A~ADAUA—Tx—R[EL mkllapackeh &
mkl_cblas.h Z@LCTITED

o BH%4A (L. LAPACKE zgetrf & LAPACKE_zgetrs

o AVIIN—LRITRESATZIREQAVINATADATLaAVIEE(L, Intel
Math Kernel Librar Link Line Advisor THAZEMNTES [10]

FERFIFIZHE-T. 9 NEC2++ (D matrix_algebra.cpp ZEET S, BEERNA
'i\

o AVYUNL—F-T7AIEEET D
#finclude </opt/intel/composer_xe_201.1.117/mkl/include/mkl_lapacke.
h>
#tinclude </opt/intel/composer_xe_201.1.117/mkl/include/mkl_cblas.h>
e BWZEETETD
int info = LAPACKE_zgetrf (CblasColMajor, n, n, (MKL_Complex16%) a_in.
data(), ndim, (int*) ip.data());
int info = LAPACKE_zgetrs (CblasColMajor, ‘N’ , n, 1, (const
MKL_Complex16%*) a.data(), ndim, (const int*) ip.data(),
(MKL_Complex16%) b.data(), n);
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Intel(R) MKL 11.1
Linux

¢ Intel (R) product :
e OS:

e Usage model of Intel (R) Xeon Phi (TM) Coprocessor : None
e Complier : Intel (R) C/C++

e Architecture : Intel (R) 64

Static

LP64 ( 3-bit integer )
Multi—threaded

Intel (R) ( libiomp5 )

e Dynamic or static linking :

e Interface layer :

e Sequential or multi—threaded layer :
e OpenMP library :

CNOFIEFELFER. OV /MILEDY oA T aviE,
o —wl, —start—group $(MKLROOT)/lib/intel64/libmkl_intel_Ip64.a
$(MKLROOT)/lib/intel64/libmkl_core.a $(MKLROOT)/lib/intel64/
libmkl_intel_thread.a —wl, —end—group Ipthread —Im

e —openmp —-I$(MKLROOT)/include
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Size of Seg- No. of 3.16 GHz 3.0 GHz 2.93 GHz 2.93 GHz
ment Surface- Core2 Duo Core2 Quad Dual X5570 Dual X5570
(1) patch ATLAS OpenBLAS OpenBLAS Intel MKL
(sec) (sec) (sec) (sec)
1/4 6,319 360 135 68 67
1/5 9,958 1,380 510 253 247
1/6 13,992 3,600 1,360 669 663
1/7 19,096 — — 1,671 1,663
1/8 24,957 — — 3,760 3,659
1/9 31,641 — — 7,633 7,417
1/10 39,117 — — — 14,004
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Even with the larger memory, I was unable to make a fine enough mode, so

(C) 2014, Yoshiyuki Takeyasu / JA6XKQ



the calculated radiation patterns have excessive side and back lobes.
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S5 Xk
[11 NEC2++
Timothy Molteno

[2]

[3]

[4]

[5]

[6]

[7]

8]

[9]

Ihttp://elec.otago.ac.nz/w/index.php/NecpA

Automatically Tuned Linear Algebra Software (ATLAS)
Ptttp://math-atlas.sourceforge.net/f

OpenBLAS
Ihttp://xian yi.github.com/Open BLAS*

Speeding Up NEC2++ by OpenBLAS

OpenBLAS I2&% NEC2++ D &EHR1L

HKEZEFE. JA6XKQ
Vtttp://www.terra.dti.ne.jp/~takeyasu/NechpOpenBlas I.pd/f

Speeding Up NEC2++ by Multi-core Processor
ZILFIAT-TAtEYHITLS NEC2++ DERIE

HEEFE. JA6XKQ

Ihttp://www. terra.dti.ne.jp/~takeyasu/Nec2ppMultiCore 1. pdj

Simulation of a horn antenna using NEC2++

NEC2++ [CKBDIR—2 7T DYIalb—ay
HKEZZEFE. JA6XKQ

Vtttp://www. terra.dti.ne. jp/~takeyasu/Nechp3SecHorn.pdj

Re: NEC-LIST: Fortran execution speed
Tim Molteno
Wttp://www.devilsfoot.com/Nec/Archive2008/0044. htm]

GitHub
xianyi / OpenBLAS
Vtttps://github. com/xianyi/OpenBLA.SI

Intel Math Kernel Library
Intel Corporation
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[10]

[11]

[12]

fix

Vlttps://software. intel. com/en-us/intel—mk4

Intel Math Kernel Librar Link Line Advisor
Intel Corporation
Ihttps://software. intel. com/en-us/articles/intel-mkl-link-line-advisorl

Chapter 6

Feeds for Parabolic Dish Antennas

Paul Wade, WIGHZ

1998, 1999

Vlttp://www.wl ghz.org/antbook/ch6 5-2.pd/f

Antenna Engineering Using Phsical Optics : Practical CAD Techniques and
Software

Leo Diaz, Thomas Milligan

Artech House Publishers, 01 October 1996

ISBN: 0890067325

B ETHEHMDEE int A5 long long int ITEE T A ET. EHOBITELER
N DEHEE (EREET)BABWKIICLz, BETIEHESTTOIS L
[& matrix_algebra.cpp MDIZ. c_geomery.cpp. nec_context.cpp EFNHDAY
A —-T74 )L TS matrix_algebra.h, nex_contexth THD.

HOERERTHHAZINET D,

matrix_algebra.cpp
long long int row_offset = row * ndim;
void lu_decompose(nec_output_file& s_outpu, long long int n,
complex_arra& a, int_array& ip, long long int ndim)
long long int i_offset = i * ndim;
long long int j_offset = O;
long long int r_offset = r * ndim;
long long int j_offset = j * ndim;
void solve(int n, complex_array& a, int_array& ip, complex_array& b,
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long long int ndim)
void lu_decompose(nec_output_file& s_output, long long int n,
complex_arrray& a_in, int_array& ip, long long int ndim)
void factrs(nec_output_file& s_output, long long int np,
long long int nrow, complex_array& a, int_array& ip)
long long int mode_offset = mode * np;
void solves(complex_array& a, int_array& ip, complex_array& b,
long long int neq, long long int nrh, long long int np,
long long int n, long long int mp, long long int m,
long long int nop, complex_array& symmetr_array)
long long int column_offset = ic * neq;
long long int ia = i + k * npeq;

c_geomery.cpp
long long int jcol = n_plus_2m;
long long int jco2 = jcol + m;

nec_context.cpp

long long int iresrv = 0;

void nec_context:cmset (long long int nrow, complex_arra& in_cm,
nec_float rkhx)

void nec_context::compute_marix_ss (int 1, int j2, int im1, int im2,
complex_array& in_cm, long long int nrow, int itrp)

void nec_context::ocmsw (int j1, int 2, int i1, int i2,
complex_array& in_cm, complex_array& cw, long long int ncw,
long long int nrow, int itrp)

void nec_context::cmws (int j, int i1, int i2, complex_array& in_cm,
long long int nr, complex_array& cw, long long int nw, int itrp)

long long int ipr,

void nec_context:cmww (int j, int i1, int i2, complex_array& in_cm,
long long int nr, complex_array& cw, long long int nw, int itrp)

matrix_algebra.h
void lu_decompose (nec_output_file& s_output, long long int n,

complex_array& a, int_array& ip, long long int ndim);
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void factrs (nec_output_file& s_output, long long int np,
long long int nrow, complex_array& a, int_array& ip );
void solve (int n, complex_array& a, int_array& ip, complex_array& b,
long long int ndim );
void solves (complex_array& a, int_array& ip, complex_array& b,
long long int neq, long long int nrh, long long int np,
long long int n, long long int mp, long long int m,
long long int nop, complex_array& symmetry_array);

nec_context.h

void cmset (long long int nrow, complex_array& in_cm,
nec_float rkhx);

void compute_matrix_ss (int j1, int j2, int im1, int im2,
complex_array& in_cm, long long int nrow, int itrp);

void cmsw (int j1, int j2, int i1, int i2, complex_array& in_cm,
complex_array& cw, long long int ncw, long long int nrow,
int itrp);

void cmws (int j, int i1, int i2, complex_array& in_cm,
long long int nr, complex_array& cw, long long int nw, int itrp);

void cmww (int j, int i1, int i2, complex_array& in_cm, long long int nr,
complex_array& cw, long long int nw, int itrp);

//
*
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