HacTtpouka pacnpeaeneHHbix DC
(Distributed Computing)
BblymcsaeHmu B CST STUDIO SUITE

[peacTaB/IEH YaCTHbIM Cay4vau
HaCTpoeK ANA CeTU U3 2-X
KOMMbIOTEPOB
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PacnpepeneHHble BblyncneHna (DC)
- O630p-

= B HEKOTOpbIX Cayvyasax 3aja4yM MOAENMPOBAHMA MOTYT OKa3aTbCA
He3aBMCUMbIMM ApYr OT Apyra:

= PacyeT HECKOJIbKMX YaCTOTHbIX TOYeK anAa F- u |-consepos

= [IpoBegeHMe napaMeTpUYECKOro CBUNMMPOBaHMA
= [IpoBeaeHue onTMmMmsaummn
= Bo36yaeHue HECKOIbKMX NOPTOB

= DC BblYMCNIEHUA MO3BONAIOT
pacnpegenutb Nogo6HbIe
He3aBMCMMbIE 3aa4n MOAEIMPOBaHUA
Cpe/I HECKOIbKMX paboymx CTaumm B
JIOKAJIbHOM CETH.

B nakeT KaKAoM CTaHAAPTHOM JIMLEH3MM BXOAUT MoAJeprKKa
pacrnpeAeneHHoro BblMMCAEHUA AN OJHOBPEMEHHOIO pacyeTa AByX
YACTOTHbIX TOYEK UJIM pacnpeaeneHusa Bo3byxKaeHns 2-X NopToB.




Mcnonb3yemas TepMUHOI0TUA

* Frontend - nonb3oBatesin, BbIMOJHAKLWME MOAMOTOBKY
3aJa4 MoJe/IMpPOBaHMA.

e DC Main Controller - agpo pacnpegesieHHbIX
BbIYMCJIEHMMU, OTBETCTBEHEH 3a Nnepeiadvy MHMDOopMaLmM
mexay Frontend-amu 1 cepBepamm BblYMCIEHUM
(Solver Server)

» CepBep BblumncaeHumn (Solver Server) - BbINOAHAET
pacyeT 3ajauu




[IipHUMNManbHaA cxema

]q i]q CST STUDIO SUITE™
EI i = N " Frontend

Monb3oBaTtenn (Frontend) BbiCbnaloT
CBOM NPOEKTbl MOAE/IMPOBAHMA HA
rNaBHbIM KOHTpoanep (DC Main
Controller).

coeUuHeEH C

DC Main Controller

fr |||
e

el
=

i

¥

DC Main Controller ocywecTtsndaeTt cBA3b
mexay Frontend-amu 1 cepsepamm
BblYMCNIEHMI, BbIOMpPAET CepBepbl
BblYMCNEHUA 4/1A 06PabOTKM 3a4au
MO/1€/IMPOBAHMS. CO€IMHEH C
3aZiaum OTNPaBAATCA Ha 06PabOTKY B
nopAagKe oyepeaum.

? DC Solver Server




DC - npuHUMn paboTbl

Frontend noarotosun 3 3agaym
ANA MoaeNupoBaHUSA
(Hanpumep, CBUNMpPOBaHME 3-X
napameTpos).

CST STUDIO SUITE™
= Frontend

ﬂﬂ“ DC Main Controller
‘JJf

CcoeaMHEH C

F'! DC Solver Server
1]
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DC - npuHUMn paboTbl

YKa3aHHble 3a4aum
pacnpegenaTca KOHTPOAIEPOM
DC BbluncneHui (DC Main
Controller) cpeay cBo60AHbIX
CEpPBEPOB BbIYMCIEHMN.

www.cst.com | www.eurointech.ru

CST STUDIO SUITE™
j Frontend

s

coep,MHeV

N‘dﬁ DC Main Controller

CcoeaMHEH C

F*l__; DC Solver Server




DC - npuHUMn paboTbl

S[F[N[E
-

CST STUDIO SUITE™
= Frontend

s

. WMH V
2-1 Frontend noarotoBun elle 4

3ajayn MoaesiMpoBaHMA

(HanpuMmep, aHann3 S- il
NnapaMeTpoB 4-X MOPTOBOM |

CTPYKTYpbl).

| DC Main Controller

&
[\
»

CcoeaMHEH C

F_\ DC Solver Server

www.cst.com | www.eurointech.ru



DC - npuHUMn paboTbl

SILE |

YKa3aHHble 3a4au4m CoOeAnNHEH C
pacnpeaenarnTcd KOHTPOJ/1JIepoOM

DC Bbluncnenmmn (DC Main
Controller) cpean cBo604HbIX
CEepBEPOB BbIYMCIEHUMN.
[MockosbKy OKa3blBaeTcA
CBOGOAHbIM TOJIbKO OAMH
cepBep BblYMC/IEHUH,
OCTaBLUMECA 3aJa4YM OXMAAT COeMNHEH C
CBOEM oyepeam Ha r/laBHOM
KOHTpoO/i/iepe.

CST STUDIO SUITE™
Frontend

DC Main Controller

? DC Solver Server




DC - npuHUMn paboTbl

Monb3oBaTeENM MOTYT OTK/IIOYUTL CBOM pa6oq|4e
cTaHumu. Bce ynpasneHue npegoctaBaaeTca
rNaBHOMY KOHTPOJIJIEPY.

CST STUDIO SUITE™
= Frontend

coeUuHeEH C

CcoeaMHEH C
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DC - npuHUMn paboTbl

CST STUDIO SUITE™
Q? Ej Frontend

l}ﬂ“ DC Main Controller

coeUuHeEH C

OAuH 13 cepBepoB BblYUCIEHMM
3aBEpLUMA pacyeT 3aJaum
MOAENIMPOBaHMS.

CcoeaMHEH C

F'! DC Solver Server
o
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DC - npuHUMn paboTbl

i CST STUDIO SUITE™
- P Frontend

COeZIMHEH C
1. Kak TonbKo cepsep A

BbIYMC/IEHMIM 3aKOHUYUT CBOIO
paboTy NoslyYyeHHble pe3y/bTaThl
aBTOMAaTUYECKM nepeaanyTcAa
06paTHO noJsib3oBaTenAM (Yepes
DC Main Controller).

2. OyepegHana 3agava
mozaennposaHua 2-ro frontend-a
OTMpaBM/IaCb Ha CBOGOAHBIN
cepBep BbIYMC/IEHMM.

i . DC Main Controller

| ] Pe3yibTaTbl COXpaHAOTCA
FNIaBHbIM KOHTPOJIIEPOM B
cnyyae ecam frontend
COeAMHEH C | OTK/IIOYEH.

‘3 DC Solver Server




DC - npuHUMn paboThl

Kak To/IbKO aKTMBUpYyeTCA
HeobxoaumMbIM frontend
pe3y/ibTaTbl BbIYMCIEHUM
aBTOMATMYECKM MepeaarnTcs Ha
Hero.

CST STUDIO SUITE™
= Frontend

s

., DC Main Controller

-
\u )
W

coeIMHEH C

F‘! DC Solver Server
o
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/lna KoppeKTHOM paboTbl pacnpeaesieHHbIX BblYMCAEHMMA
HEe06X0AUMO BbIMOJIHUTb HACTPOMUKY 3-X KHOYEBBIX
anemeHToB: Frontend, Main controller u Solver Server.

CST

o

a
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Heo6xoamumblie HacTpouku. frontend.

Frontend He TpebyloT cneumanbHbIX Npoueayp YCTaHOBKM,
HeobXx04MMO YKa3aTb TOJIbKO MMA FNaBHOIO KOHTPOJI1epa, a
TakXe ero nopt TCP/IP (File | Options | Main Controller...):

(=] Options @

Preferences Main controller settings

Automatic Updates
Testsuite Paths

Specify the adress of the CST Main Controller in you network

) Server name or IP adress: Paort:
Library Paths
Main Cnntruller [ |I:lI:EI||'II:ISt T][ 356000 ]
Customize Ribbon Local host information:
Quick &ccess Toolbar Host name:
IP addresses:  10.2.4.50
192,.168.15.1

192,168.199.1
192,168.56.1




Heo6xoaumble HacTpoUKK. naBHbIN

KOHTpoJ/1ep.

B obuiem cnyyae rsnaBHbIM KOHTPOJIIEPOM MOXKET ObITb CEPBEP, HA KOTOPOM
He BbINoJIHAITCA BblumMcaeHmnAa B CST STUDIO SUITE. YcTtaHoBKa NpUNoXKeHUA
DC Main Controller (6e3 Bcero naketa nporpamm CST STUDIO SUITE)
AOCTYMHA B N0OJIb30BaTE/IbCKOM peXMMe ycTaHOoBKM CST.

j{i‘;—' CST STUDIO SUITE 2013 - InstallShield Wizard

Custom Setup
Select the program features you want installed.

pr— ¥ | Program Files
- ¥~ | Dongle Drivers
--------- ® - | License Server
- ¥ = | Example Files

L 11

BT [0 4 Conpuing 5ystem i Contro

Click on an icon in the list below to change how a feature is installed.

==

Feature Description

The distributed computing
system requires the main
controller to be installed on one
computer in the netwoark.

This feature requires 2KB on
your hard drive.

Install to:
C:\Program Files (x88)\CST STUDIO SUITE 20134 W
Installshield
| Help | | Space | | < Back H Mext = ] | Cancel |

[AnanoroBoe OKHO HACTPOEK MNaBHOI0 KOHTPOJI1epa AOCTYMNHO B MEHIO MYCK:
CST STUDIO SUITE | Distributed Computing System | Main Controller Administration.




Heo6xoaMMble HacTpomKU. FnaBHbIM
KOHTpoasiep. AnanoroBoe OKHO HacCTPoOeK.

MopT TCP/IP gna cBa3m Kak ¢ frontend-amu,

TakK U1 C cepBepamm BbIYUCIEHMMA.

\

Pa6boyan AMpPEKTOpUA ANS XPaHEHUS pe3y/ibTaToB
MOZE/IMPOBaHMA 0 TEX MOpP, MOKa OHU He NepeAasyTcs Ha

frontend.

e

[TYCST DCN:ontmr

Server settings \Cunner_ted Solver Servers | Job gueue View |

(=[O s

Server settings
Server port:
Waorking directory:
Write logfile

PE—
35600 l
R

De\CSTWork\DCY,

[7] Recover job queus upon restart of DC Main Controller

[ Reference installaion:  C:\Program Files (x36)\CST STUDIO SUITE 2013

Security settings

[7] Specify whitelist of DC Solver Servers

[7] Enable password protection of remote changes to the DC Solvier Server settings | Set password. ..

Spedfy...

Status: @  Not running

[ Start Server ] [Remute connection. .. ]

Refresh Apply Show icon in tray | Export log files...

3anyckK rnaBHoOro KoHTposnepa.

\

AAMpeEKTOPUSA, U3 KOTOPOM BbINOJIHAETCS aBTOMaTMYeCKas pa3jada
Service pack-oB Ha Bce cepBepbl BbIMMCIEHUMN.




MopT, MCNoNb3yeMbli ANA CBA3U MEXAY .
MOAY/IIMU CO/IBEPA M CEPBEPOM BbIYMCIEHMMN.

Heo6xoanmble HacTporKu. CepBep

BblYMCJ/IEHUMN.

CepBep BblYMCAEHMM YCTAHOBEH MO YMoa4aHmio B CST STUDIO SUITE.

/lnanoroBoe OKHO HaCTPOEK AOCTYMNHO B MeHto Myck.

/MpeKTopusa, B KOTOPbIA XpaHUTCS
06pabaTbiBaeMbI MPOEKT.

|\ /

B} ST DC Solver Cogrol
Server settings Vie\log

Server settings

Server port: 37600

Working directory:
Write logfile
DC Main Controller:

D:\CsTWark\DC

Automatic updates [] remote postprocessing

localhost Port:  35a&00

Allow settings to be cha remotely

Mumber of servers: 1

4|k Ak

Priority: 1 Ma. ber of allowed threads per server: 4 =

Server description:

Uma/ IP agpec rnaBHOro KOHTpossiepa.

Appec TCP/IP nopTa rnaBHOro KOHTpoaaepa.

Status: @ Mot running

Start Server

Refresh Apply

Show icon in tray

3anyck cepBepa BblYUC/IEHUM.




[Mpumep HacTpouku DC BblYMCIIEHUU
ANA CeTU U3 2-X cepBepoB
BblYUCJIEHUM




[IpMHUMNMANIbHAA CXemMa

CepBep 1 (UMma: Trainingl):
YyacTByeT B poJim COeIMHEH C
* Frontend CepBep 2 (Uma: Training2):
e Main Controller TonbKo Solver Server

o Solver Server

| CST STUDIO SUITE™
!)i? Ej Frontend

I}M DC Main Controller

Lo
4 )

F“l DC Solver Server

F"> DC Solver Server
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HacTtponku cepsepa 1.

5] Options
Preferences Main controller settings
Automatic Updates Spedfy the address of the CST Main Controller in your network
Library Paths Server name or IP adress: Port:

[Main Controller L is2,168,5,123 - Iassou | |

Customize Ribbon Local host information:

Customize Shortcuts Host name: Trainingl

Quick Access Toolbar IP address: 192.163.8.123

| K | | Cancel | | Help |

[NaBHbIKM KOHTPO/INEP 6y JET 3anyLleH Ha 3TOM CepBepe, NMo3TOMY YKasblBaeM
Tekywmmn IP agpec. Homep TCP/IP nopta ocTaBAsieM YKa3aHHbIM MO YMOJYaHMIO.
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HacTtponKku cepsepa 1. [NnaBHbIM
KOHTpoJ1/1ep.

N3 naHenu MNyck 3anyckaem Main Controller Administration

m CST DC Main Control = B

Server settings Connected Solver Servers Job queus View log

Server settings

Server port: 35000
Working directory: C:\Program Files (x86)\CST STUDIO SUITE 2013\DC Main Controller Training Folder

Write logfile [] recover job queue upon restart of DC Main Controller

Reference installation: | C:\Program Files (x86)\CST STUDIO SULTE 2013}

Security settings
[ Enable password protection of remote changes to the DC Solver Server settings  Set password. ..

[ specify whitelist of DC Solver Servers Spedify...

Status: @ |Motrunning

'5' Start Server |} Remote connection. .. Refresh Apply Show iconin tray  Exportlog files... Close

Mocne HaCTPOMKM 3aryCKaeM I/1aBHbIM KOHTPOIIEP M OTKpbiBaeM BKIaAKy Connected Solver Servers.




HacTpouku cepBepa 1. [NoaKnto4YeHHble
cepBepbl BbIYMCIEHUM.

CST DC Main Control = =

Connected CST Solver Servers

¢ Edit settings...

£ >
Status: & |Runnin g
f'_!' Stop Server| | Remote connection... Refresh Apply Show icon in tray | Export log files... Close

Ha gaHHOM 3Tane He noAK/4YeH HU OAUH U3 CEPBEPOB
BblYMCNEHUM. BbINONHMM HACTPOMKY noakntoveHms Cepsepa 1. ns
3TOro Heo6xoaAuMo 3anycTuTb Solver Server Administration.




Hactpouku cepBepa 1. NapameTpbl
cepBepa BblYMC/IEHUM.

5] CST DC Solver Control - o

Server settings View log

Server settings

Server port:

Waorking directory:
Write logfile

DC Main Cnnt-nller:l 192,168.8.123 lPort: 35600

C:Program Files (x88)\CST STUDIO SULTE 2013\DC Solver Server Training Folder

Automatic updates D Remote postprocessing

[] allow settings to be changed remately

-

Number of servers: |1 |5
Priority: 1 % Max. number of allowed threads per server: |2 |5

Server description:

Status: @ | Not running

'5' Start Server Refresh Apply Show icon in tray Close

Mocne HacTpoMKKM 3anycTuTe cepsep.




HacTpouku cepBepa 1. MNoaKkntouyeHHble
cepBepbl BbIYMCIEHUM.

m CST DC Main Control = =

Server settings | Connected Solver Servers Job gueue I view log |

Connected CST Solver Servers

Use  Prio. Solhver Server Avail. Memor

Port Threads CPU
2 Trainingl (192.168.8.123) _ 1x2 cores @2.49GHz | 4.06 GB of 5.76 GB

£ >

Status: O |Running |

|® SbopSer\ref| |Rfrnote connection... | | Refresh Apply Show icon in tray | Export log files. .. | | Cloze |

Tenepb cepBep 1 noakato4YeH. MoBTOPUM HaCTPOMKY cepBepa
BbIYMC/IEHMI AN1A cepBepa 2.
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HacTtpouku cepBepa 2. NNapameTpbl
cepBepa BblYMC/IEHUM.

B CST DC Solver Control = =

Server settings View log

Server settings

Server port:

Working directory: § | C:\Program Files (x88)\CST STUDIO SUITE 2013\0DC Solver Server Folder Training2 I

—
Write logfile Automatic updates ["] Remote postprocessing

DC Main Controller 192.168.8.123 Port:§l | 35600

[] allow settings to be changed remotely

Mumber of servers: |1 |5
Priority: 1 =] Max. number of allowed threads per server: |2 |5

Server description:

Status: @ | Not running

'5' Start Server Refresh Apply Show icon in tray Close

Mocne HaCTPOMKM 3anyCKaem cepBsep.




UTor.

(M) CST DC Main Control

Server settings Connected Solver Servers Job queus I View log |

Connected CST Solver Servers

[(use  Pric. Solver Server Port Description Threads

Status: O |Running |

| B stop Server| | Remote connection... | | Refresh | apply [¥] Show iconin tray | Exportlog fles... | | Close |

Tenepb aKTUBHbI 06a cepBepa BblYMC/IEHMNA.
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3anycK BblYMCAUTENA

Heo6xoaMMo aKTMBMpOBaTb pacrnpeaeneHHble DC BbIMMCNEHMA B AMA/IOFOBOM OKHE COJ/IBEpA.

-

Time Domain Solver Parameters

Solver settings

Start

Mesh type:  |Hexahedral

)

ACCUracy: -40

Stimulation settings

Optimize...
= dB [ |Store result data in cache
Par. Sweep...

Source type: [A]I Ports

,,] [] inhomageneous port Acceleration. ..

accuracy enhancement

Mode: [AJI

Spedals. ..
'] [ caleulate modes only _

S-parameter settings
[ Mormalize to fixed impedance

50 Chms

Adaptive mesh refinement

[7] adaptive mesh refinement

Sensitivity analysis

|:| Lse sensitivity analysis

Superimpose plane wave
exctation

Close
S-parameter symmetries

Help

7

2

i
ﬁ ey

= —
= =] (

o

] &3

S-+arameter List...

Adaptive Propert

m
w7

Properties...

Acceleration - Time Domain Solver

CPU and GPU acceleration
I 43 threads
I 1 GRS

[+ Multithreading (CPU) up to

™ GPU acceleration up to

rDistributed computing (DC)
[~ Parameter sweep/Optimization up to I 2 parameters DC Properties... |
|v Distribute excitation calculation up to i 2 I exctations W DC matrix calculation
[~ Use only servers with mare than I 0 &6 available mematy:
~MPI computing
I~ I compubing on |'3 nindes MPL Properkies. .. |
Token usage
Required tokens for this simulation: I 0

Tokens currently available: 203

R cancel Help




