MapannensHoe 1 pacnpeaerieHHoe NporpaMMUMpPOBaHMWE: BbIMOMTHEHWE NMPOrpamMm Ha y4eGHOM Knactepe 1

BbinonHeHue nporpamMm Ha y4ebHOM Knactepe

XoTs pa3paboTKa U OTJIa/lKa apalelbHbIX IPOrpaMM BO3MOKHA Ha JIOKAJIbHBIX KOMIIbIOTEpaX,
i uX 3¢ (HEeKTUBHOTO MPUMEHEHHUS HEOOXOAUMO COOTBETCTBYIOIIEE 000pYyJ0BaHUE (CYIIEPKOMIIbIO-
TEp WM KOMIIBIOTEpHBIN Kiactep). [Ipu 3ToM cienyer yunThIBaTh pa3jinyus B IPOrpaMMHOM obecrie-
YEHUH, UCII0JIb3YEMOM Ha MEPCOHAIBbHBIX KOMIIBIOTEPAX M KOMIIBIOTEpPAX BBICOKOW MOIIHOCTH; C 4a-
CTHOCTH.

B nanHOM pasnesne onuchIBarOTCs CPEACTBA, MO3BOJISIOUIME OPIraHU30BATh B3aUMOICHCTBUE KIIU-
SHTCKOTO0 KOMITbIOTepa ¢ yaasieHHbIM UNiX-cepBepoM U 3aIlyCK Ha HEM HapajulelbHBIX mporpamMm. B
KadyecTBe npuMepa paccmarpuBaercs yueOHbli kiactep JOIMTH®O FOxuoro ¢enepanbHOro yHUBEP-
CHUTETa, O/IHAKO OMMCHIBAEMbIE BO3MOKHOCTH MOTYT OBbITh JIETKO aJallTUPOBAHbl U JUISL JPYTUX Bapu-
antoB Unix-cucrem.

YOaneHHast paboma ¢ Unix-cepsepom

BcnomorarenbHble nporpammbl ansa Windows-KnmeHTa

Jlnist yoaieHHOro MOJKIIOYEHUSI KIMEHTCKOTO KOMITBIOTEpa, PadOTaroMIero MOJ yIpaBIeHUEM
OC Windows, k Unix-cepBepy, MOKHO HCIOJIb30BaTh CBOOOIHO PACIIPOCTPAHACMYIO MEPMUHALLHYIO
npoecpammy PUTTY (muctpuOyruB mporpammbl PUTTY JoCTymeH 1O CICAYIOIIUN CCHUIKE
http://www.chiark.greenend.org.uk/~sgtatham/putty/). CnenuansHoii ycTaHOBKM HpO-
rpamMma He TpeOyeT; Ha KIIMEHTCKOM KOMIIBIOTepE JOCTATOYHO MMETh MCTIIOJTHIEMBIH (aitn putty.exe;
KOTOPBII MOXHO 3aITyCKaTh AK€ CO CheMHOT0 HocuTelsl. Mcnonp30BaHne MHCTALISIIMOHHOTO (haiina
putty-0.62-installer.exe mo3BossieT yCTaHOBHTh Ha KOMITHIOTEPE JIOTOJHUTEIbHBIC KOMIIOHEHTBI CHC-
tembl PUTTY, B TOM uncie ¢aiiasl ClIpaBKH B Pa3IMYHBIX (OpMATax, a TAKKE aBTOMATHYECKH CO3/1aTh
COOTBETCTBYIOIIMHI pa3zen B MeHIo «[lyck | [IporpaMmbl» 1 spibIk Ha pabodeM cToJie.

Kpome TepMuHaIIbHOM MpOrpaMMbl HEOOXOAMMO HCIOIb30BaTh KAKYIO-ITHOO MPOrpaMMmy, MOJ-
JCPKUBAIOIIYIO MPAHCROPMHbLL npomokon nepeoadu gaiinos (ftp-mporokor). B kauecTBe 1mog00HOM
pOrpaMMBbl 11e51eco00pa3HO MCIONb30BaTh IIMPOKO MU3BECTHBIN CBOOOJHO pacHpocTpaHseMblil ¢aii-
noseiii Menemkep FAR (oduumansueiii caiir NETLP ./ /www . farmanager.com/). JonomHATENbHBIM
apryMEHTOM B TIOJIb3Y 3HAKOMCTBA C 9TUM (halIOBBIM MEHEIIKEPOM SIBISIETCS TO, YTO MpaBuiIa paboTh
B HEM aHAJIOTHYHBI IpaBWiiaM paboThl B daitioBom MeHemkepe Midnight Commander (MC), noctyn-
HoMm B OC Unix.

Hcnonp3yst TpaHCTIOPTHBIA MPOTOKOJ, MOXHO TIEPECHUIATh (hailiibl ¢ KIMEHTCKOTO KOMITBIOTEpa
Ha UniX-cepBep u 00paTHO, a HCIOB3YS TEPMUHAIBHYIO TPOrPAMMY — BBITIOHATh Pa3IH4YHbIC JICi-
CTBHSI HETIOCPEJICTBEHHO Ha CepBepe, B YaCTHOCTH, KOMITHIMPOBATH MPOTPaMMBI M 3aTyCKaTh UX Ha
BBITIOJTHEHHE.

HacTtpowuka nporpammsbl PUTTY

[Mocrne 3amycka ¢aitna putty.exe Ha sKkpaHe NOSBUTCS OKHO HACTPOIMKH MmporpaMmbl (puc. 4.1).

B paznene Session tpeOyercst ykazars momenHoe umsi Unix-cepsepa wim ero IP-agpec, Homep
nopTa W TUN MoakitoueHus. Hampumep, npu noakmodennn k yaueonomy knacrepy JOITMH®O (FOx-
HBIN (peepanbHblii YHUBEPCUTET) HA0 yKa3aTh CIEAYIOUIME HACTPOIKM (MMEHHO OHU MPHBEJEHBI Ha

puc. 4.1):
Host Name: rsudl.cc.rsu.ru
Port: 22

Connection type: SSH

Kpome 3THux 00s3aTeIbHBIX HACTPOEK KEIATSIFHO HACTPOUTH MapaMeTphl, CBSI3aHHBIC C BU3ya-
JAM3alUel JaHHBIX B OKHE MPOTrpaMMbl (B MPOTUBHOM cCiiydae WH(pOpMAIMs, COAeprKamas pyCCKHi
TEKCT W TCceBAOrpaduKy, OyJIeT BEIBOAUTHCS HEKOPPEKTHO). DTH MapaMeTphl yKa3bIBAKOTCS B MOIPa3-
nenax pazzaena Window.
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% PuTTY Configuration x|
Categony:
Ew | Basic options for your PUTTY session |
i e Logging » . -
5. Temingl Specify the destination you want to connect to
|- Termina
.- Keyboard Haost Mame (or [P address) Port
- Bal Irsudl.cc.rsu.ru 22
- Features Connection type:
B Window " Raw " Telnet ™ Rlogin @ 55H 1 Seral
- Appearance B i
. Behaviaur Load, save or delete a stored session
- Translation Saved Sessions
- Selection
-~ Colours Diefault Settings Load
B Connection refs =
- [iata Save |
- Prowy
o Telnet Delete |
- Rlogin
[ S5H
- ezl Close window on ext:
" Mways Mever  {* Onlyon clean exit
About Cpen Cancel |

Puc. 4.1. Okno HacTpoiiku nporpammel PUTTY (pasmen Session)

B nmoapaszaene «Window | Translation» crienyer ¢ kauectBe cuMBOJIbHOTO Habopa (Remote char-
acter set) BeiOparts Bapuant UTF-8 (puc. 4.2).

B nmoapaszaene «Window | Appearance» (puc. 4.3) ciienyet HaCTpOUTH CBOMCTBA ImpudTa, HAXKaB
kuonky [Change...] U yka3aB B MOSIBUBIIEMCS JHAJIOIOBOM OKHE B KaueCcTBE HaOOpa CHMBOJIOB BapH-
ant «Kupwimnueckuin» (puc. 4.4). MOXHO Takxe yBeIW4uTh pasMep mpudta; Bua mpudta (Courier
New) u3MeHsTh He TpeOyeTCs.

_L‘_:'\ PuTTY Configuration EI
Category:
El- Session | Options controlling character sat translation |
LT L.Dgglng —Character set translation
- Terminal
Hemote character set:
- Keyboard -
- Bel |TF-2 [
- Features {Codepages supported by Windows but not listed here,
= Window such as CP26E on many systems, can be entarad
.. Appearance manualhy)
- Behaviour
[~ Treat CJK ambiguous characters as wide
. Selection [ Caps Lock acts as Cyrlic switch
Culugrs — Adjust how PuTTY handles line drawing characters
El- Connection
- Data Handling of line drawing characters:
- Pros & |se Unicode line drawing code points
_l_'tlm ™ Poor man’s line drawing {+, -and |}
18 nt_et " Fort has ¥Windows encoding
- Rlogin ™ Use fort in both ANS| and OEM modes
B~ S5H £ Use font in OEM mode only
- Serial [ Copy and paste line drawing characters as Iggglk
About Open Cancel |

Puc. 4.2. OxHo Hactpoiiku mporpammbl PUTTY (pasmen Translation)
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2 PuTTY Configuration x|
Categony:
=3 Sgssion | Configure the appearance of PUTTY's window |
P I_.ogglng r Adjust the use of the cursor
E1- Terminal c
Ursor appearance:
g:ﬁ'board & Block € Underine " Vertical line
. Features ™ Cursor blinks
= Window r Font settings
Font used in the terminal window
- Behaviour
. Translation Font: Courier New, 10-point %I
-+ Selsction ™ Allow selection of variable-pitch fonts
Colo.urs Font guality:
= Connection  Antigliased = Non-Artialiased
-~ Data " ClearType {* Default
.. Proy
- Telnat Adjust the use of the mouse pointer
-~ Rlogin lrl_ Hide mouse pointer when typing in window
- 55H
- Senal r Adjust the window border
Gap between text and window edge: I‘I
I Sunken-edge border (slightly thicker)
About Qpen Cancel |

Puc. 4.3. Okno Hactpoiiku nporpammbl PUTTY (paszaen Appearance)

wedr 21 x|
Wpner: Hauepranme: Pazmep:
IEourier New IoﬁbquH I
B |
Do ITMEHE
FNPHBIA

SUPHBIA KypCUE

) Lucida Console
B WS Mincho
Teminal

—Ofpazeyn

| AaBbEGSH

Hagop ameonos:

I Kupunrmuecrai

=l

Puc. 4.4. OxkHo HacTpoWku mpudTa

VCTaHOBUB yKa3aHHbIE HACTPOWKH, 1IEIeCO00pa3HO BEPHYTHCS B paszes Session U COXpaHUTh
MOJYYSHHYIO KOH(DUTYPALIHIO MTOJT HEKOTOPhIM UMeHeM (Hampumep, stud). J{ist sToro qoctatodHo BBe-
ctu uMs KoH(purypauu B moie Saved Sessions u HaxaTh KHOIKY [Save]. B pesynbraTe uMs HOBOIA
KOH(UTYpaIMU TOSBUTCS B CIIMCKE JOCTYIHBIX KOHPUTYparwii (cM. puc. 4.5).

2 PuTTY Configuration x|
Category:
B- Sgssion | Basic options for your PuTTY session |
EI T ) I__oglglng ~ Specify the destination you want to connect to
= Teminal
. Keyboard Host Name for IP address) Port
. Bell Irsudl SCMsuIu IZE
- Features Connection type:
- Window " Raw " Telnet  Rlogn & S5H (" Seral
- Appearance B )
. Behaviour Load, save ordelete a stored session—————————
. Translation Saved Sessions
. Selection stud
- Colours Default Settings
(=1 Connection rsufs
.. Data stud
.. Prey
- Telnet
- Rlogin
B SSH
- Gertal Close window on exit:
O Mways  Never ¥ Onlyon clean exit
About Open | Cancel |

Puc. 4.5. Oxno HacTpoiiku nporpamMmsl PUTTY co cinckoM coxpaHeHHBIX KOH(QHUTypaLuii
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B nanbHeiimem 11 BOCCTaHOBJIGHUS TpeOyeMoi KOH(UTypaiuu OyneT J0CTaTOuHO BHIOpATh ee
UM M3 CITUCKA M Ha)kaTh KHOMKy [Load].

YcTaHOBKa CBSI3U C CepBepoOM U aBTOpU3auus

[Mociie HACTPOIKKM TTapaMETPOB COCTMHEHUSI MOXKHO YCTaHOBUTH CBsI3b ¢ UNiX-cepBepoM, HaxxaB
kHonky [Open]. Eciu mpu 3TOM MOSBUTCS OKHO € MPEAYNPEKIAOLIMM COOOIICHHEM, CIEIyeT 3a-
KPBITh €T0, BEIOPAB BapuaHT «YES».

B pe3ynbraTe Ha 3KpaHe MOSABUTCS KOHCOJIBHOE OKHO yJaJIEGHHOI'O TEPMHHAJA, B KOTOPOM Cpasy
NOTpeOyeTCsl BBECTH JIOTUH OJIB30BATENS M €ro mapoiib (BBEICHHBIN Mapoib He oToOpakaercs). [Ipu
IPaBUIBHOM BBOJIE JIOTMHA U MApOJIsi CUCTEMA OTOOPAa3UT HEKOTOPbIE CIPAaBOYHBIE CBEJCHUS U BbIBE-
JICT IPUTJIAIIICHUS Ha BBOJ KoMaH [ cucteMbl UNiX (puc. 4.6).

[Ipy mepBoM y/aJeHHOM CeaHCe CIeqyeT BBECTH CTaHIAPTHBIA mapouib (Hanpumep, tmppass).
[Tocne nepBoii ycnenHoi aBTopru3aly CUCTEMa aBTOMATHUECKH MPEAJIOKUT U3MEHUTh CTaHIaPTHBII
napoJib. HOBBIN maposib JOKEH COAep)KaTh HE MEHee 6 CUMMBOJIOB M BKJIIOYATh, IOMUMO CTPOYHBIX
(ManeHpknx) OyKB, MPOMHCHBIE OYKBBI, (Pl WM CIIEHUAIBHBIE CHUMBOJBI (HAapUMeEp, CKOOKH).

KpOMC TOro, IapoJib HC JOJIZKCH COBIIaJIaTh C IOTHMHOM HJIN OBITH OXO0KUM Ha HETO.
10| x|
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Puc. 4.6. OkHO ymaneHHOTO TepMUHATIA

dannoBbin meHemxep Midnight Commander

JIst mpocMOTpa COJIEP>KUMOTO TI0JI30BATEIHCKOTO KaTajiora M CTaHAapTHHIX JACHCTBUN ¢ (aii-
JTaMH MOYKHO Cpa3y BBECTH KOMaHIy MC, 3amyckaroryto daitnossiii menemxep Midnight Commander
(cm. puc. 4.7).

JIOTIOTHUTEIBHBIM MPEUMYIIIECTBOM TAaHHOTO MEHE/DKepa SIBISIETCS BO3MOXKHOCTh HCIOJB30Ba-

HHS MBIIIH 715 BBITOJIHEHUS KOMaH[, HAIUYNE MEHIO U ITAHETIN OJACKAa30K.

|P33Mr=p |BpEM£ OpaBKA Pa=Mep

oo —BBEPX-

/.mc 4096 |OkT 29 19:46 a 4096
/testl 4096 |OxT 29 19:4 3 4096
.bash history ¢ -ba: history 271

OrT

) HMIZMEHAEeT @EPMBT CIIMCKd I[I4dHEJHM.

4 5 [2

Puc. 4.7. Okno daiinosoro meHemxepa Midnight Commander
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C nomouipio GpyHKIHMOHANBHBIX KiIaBull F1-F10 M0XHO BBINONHATE Hanbosiee pacpocTpaHeH-
HbIC KOMaHJIbl, CBSI3aHHBIC ¢ 00pabOTKOM (DaiIOB M KATAIOTrOB; MOJACKA3KW K KOMaHJIaM BBIBOJSTCS B
HWOKHEH CTpoke. B "acTHOCTH, ISl CO3/1aHusl HOBOTO MOJKATaIora mpeaHa3HavyeHa kinaBuma F7, mis
ynanenus (aiina win Karamora — kiaBuina F8 (mpu momeITKe yaalnuTh HEMYCTON KaTajaor OyaeT Bbl-
BEJICHO NIPEYNPEXKICHUE).

J1y1s1 OTMEHBI KaKoro-JIn00 eHCTBHUS HEOOX0IUMO 08ad#cObl HaXKaTh KilaBuIy ESC.

JlJis penakTUpOBaHUs TEKCTOBBIX (DaiiyioB peaHazHadeHa komanaa «[IpaBkay, cBsi3aHHAs C Kia-
Buteii F4. C momornipio kombunanuu Shift+F4 moxHO co3mats mycToit (aiin, HabpaTh €ro TEKCT u

coxpaHuTh (ailin o TpedyeMbiM umeHeM (cum. puc. 4.8).
L=

COXpaHMTE Kak
BEeOouTe MMA Qaina:

[< Danpme >] [ OpepsaTte ]

Puc. 4.8. Bun penakropa nporpammsr MC ¢ 3armpocoM Ha coxpaHeHue ¢aitna

Crnenyer oOpaTuTh BHUMaHUE HA TO, YTO MHOTHE KOMAaHIbl B PEKUME PEAAKTHPOBAHUS TAKXKe
CBSI3aHbI ¢ QYHKIIMOHAJIBHBIMHU KJIABUILIAMH, M TIOICKA3KH K HUIM OTOOpa’KaroTCsl B HUKHEH CTPOKe.

Jlnist co3manus Ha cepBepe HOBBIX (DAHIOB UMEETCS M APYrod Crocod, KOTOPBIM 4acTO OKa3bIBa-
eTcst Oonee yqOOHBIM: Tiepechlka (aiiinos mo mpotokoiy ftp (cMm. nanee).

BbinonHeHne komaHA cucteMbl Unix

Komaner cucrembl UNiX MOXKHO BBIIOJHATE Kak B MeHemkepe Midnight Commander, tak u BHe
ero. JIyi1 BpeMEHHOTO BBIXOJIa U3 MEHEKepa JOCTaTOYHO Haxarh komOunaimio Ctrl+0; sta ke kom-
OMHaIM BOCCTaHABJIMBAET N300pakeHHe aHeel MeHekepa.

Boixos u3 MeHemxepa 1mo3BossieT 0ToO0pa3uTh Ha SKpaHe COOOIIEHUSs, CBSI3aHHbIE C MOCIETHUMU
BBINOJIHEHHBIMU KOMaH/aMH (B YaCTHOCTH, COOOIEHHS 00 OmmnOKax KOMIUJISILMKA WM TEKCT, BbIBE-
JIEHHBIN 3alyIIeHHOM MporpaMMoii). Eie olHO mpenMyIecTBO BHIIOJHEHUSI KOMaH ] BHE MEHEIKepa
COCTOHUT B TOM, YTO BCE BBE/IEHHBIE KOMaH bl 3a[IOMUHAIOTCS U MOTYT OBITh MOCJIE0OBATEILHO BBIBE-
JICHBI HAa DKPaH ITyTEM Ha)KaTHUs KIJIABMII CO cTpenkaMu «Bepx» u «BHu3».

Ucnonb3oBaHue FAR Manager ansa nepecbinku dannos

Jlnst mepechlTky (aiisioB ¢ momoinbto ¢aitnoBoro Mmenemkepa FAR cienyer HaCTpoUTh OJHY U3
ero manesei Ha pexxkum ftp. Jlns aToro gocrarouno Haxkarh koMmOuHaruio kinaBum Alt+F1 (mas Ha-
cTpoliku seBoit manenu) uwian Alt+F2 (s HacTpoiiku npaBoii MaHe ) U B MOSIBUBIIEMCS CIIHCKE BbI-
Opatb BapuanT «FTP» (puc. 4.9; B Bepcun Far 3.0 coorBercTByronuii Bapuant umeet umst «NetBox»).

Ha BrIOpaHHOIi MaHenu MOSBUTCS CIIUCOK COXPAaHEHHBIX TOMEHHBIX uMeH u IP-anpecos. Eciu B
3TOM CIIUCKe TpedyeMoe MMs OTCYTCTBYET, HEOOXOAMMO BBIMOJHUTh Komauay Shift+F4, mo3Bossio-
1yt co3natb HoBoe ftp-coenuuenne. B mosBuBmemcs: okue (cM. puc. 4.10) 10CTaTOYHO BBECTH MMS
cepsepa (B maHHOM ciydae rsudl.cc.rsu.ru), a takxe JOruH (3TO MO3BOJUT HE BBOJUTH €r0 MPH IMOJ-
KJIFOUSHHH K cepBepy). [1aponb B OKHE BBOJHUTH HE CieAyeT (B LeNsX 0€30MacHOCTH); B 3TOM CIy4dae
napoJib OyIeT 3ampoIIeH MPH MOTMBITKE MOIKITIOYCHHUS.
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D:\MyTestl
mMs

p nms
A

+ést1.cpp

KECTKUN
KECTKUH
XEeCTKUn
KEeCTKUA
CD-ROM

KEeCTKUH
XEeCTKUH
CD-ROM

CNWCOK NpoLeccos
BpeMeHHas
FTP (Apr
ceTb

C:
D:
E:
[FE
G:
H:
I:
L:
0:
1:
2:
3:

Testl.cpp 15247 26.10.12

15,247 (1) = 154,198,016
D:\MyTestl>
1 2

<BBepx> 01.11.12
15,247 (1) —— 154,198,016

-

/

i
v
22:13(|..

3 4 5 6 8 9

1 2003, 05:52:05)

10

=101 ]

11:51

Puc. 4.9. Beibop pexxuma ftp mis manenu okna nporpammbr FAR

[Mocne nHaxxatus kHONKU [COXpaHUTh| HACTPOHKHU OYAyT COXpaHeHbI, U B criucke FTP mosBuUTCs
COOTBETCTBYIOUIMI MyHKT. [Ipu BBIOOpE 3TOro MyHKTa M HaKaTHH KiaBuik [Enter] mossutcs okHO ¢
MpUTJIalIeHueM K BBOJY MapoJis, a MOcjie MpaBUILHOTO BBOJIA MAPOJIs HAa MaHEeNu OyAeT 0TOOpakeHo

COZIEP’KUMOE IOJIb30BaTeNbCKOro Karaora Ha Unix-cepsepe (puc. 4.11).

D:\MyTestl
MM p

195.208.237.170
edu.mmcs.sfedu.ru

p nms

+ést1.cpp

CepBep

Monb3oBaT |onu|

-10] |

BEoj aapeca FTP

tp://nonb3oBaTenb: napons@cepsep: nopT/nanka

l

No b3oBaTenb:
apone:
nucaHue :

l

x] 3an awuBaTe naponb
€KCTOBbIN pexum
Maccu HblA pexuM
cnonb3oBaTte fFirewall

AeKoAMpoBaTe TEKCT KOMaHA

[x] Pac vupeHHOe OKHO KOMaHA

[x] PacwWpeHHbIA CNUCOK
Pa3Mmep 6 depa :

L
L
L
L
L

]
]
]
]
]

[ BoibpaTte T2 nuuy ] [ Tun c peepa ]
[ Coxpa utb ]

L

[ OT™MeHuUTb ]

0EeAUHUTE ]

0 6awnTtoB B 8 @éﬂﬁéx

B
¥
Testl.cpp 15247 26.10.12 22:13|{..
15,247 (1) =—— 154,157,056
6 -

2 3 = 5 8 9

!

Puc. 4.10. Oxno HacTpoek ftp-coenuueHust

Tenepb MOXHO BBIIOJHATH JACHCTBHS IO 0OOMEHy (haitlaMu B JIF0OOM HampaBIEHUU: OT KIMEHTa
K CEpBEPY M OT cepBepa K KineHTy. KonupoBaHue BBIIOTHSAETCS ¢ MOMOIIbI0 KinaBuiu F5. Bo3moxHo
KOMMPOBAaHUE KAaK OTJENILHOrO (aiiya, Tak U rpynnsl (HailioB; UIsl BeIICIECHUS TPYIIbI GailyioB mpes-
Ha3zHayeHa kiaBumia Insert. Mcrnons3yst maHenb, CBA3aHHYIO C CEPBEPOM, MOKHO TaK)K€ BBIMOIHSTH
JIeMCTBUS MO CO3JaHMIO KAaTaloroB M (hailJIoB HEMOCPEACTBEHHO Ha CepBepe, UX PeIaKTHPOBAHMIO,

YAQJICHUIO U T. 1.
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[ (FrPrsudiccrsuro/exporthome/ariasgimaker) For _ioix]
D:\MyTestl
p ma nmA

+é5t1.cpp

.bash_history
.cshrc

.login
.profile
sample. txt

A J

Testl.cpp 15247 26.10.12 22:13|{.. <BBepx> 26.10.12 08:54
15,247 (1) = 154,157,056 4,062 HaATOB B 5 (ainax

/export/home/grl248/maksi>

il 2 3 4

5 8 9 10

Puc. 4.11. Tanens ¢ comepxuMbIM Katanora Ha Unix-cepsepe

Cnez[yeT 3aMCTUTDb, YTO C€CJIM I10CJIC ITOAKIIOYCHHA K CCPBEPY UCPC3 ITPOTOKOJI ftp B TCUCHHUC HC-
KOTOPOro BpEMCHHM HEC BBIINMOJIHACTCSA HUKAKHUX I[GflCTBI/Iﬁ, TO MOAKIIOYCHHUE IMPEPBIBACTCA, U OJIA €ro
BO300HOBJIEHHS HOTpe6yeTCH CIIIC pa3 BBIIIOJHUTL NPOUCAYPY, OIIMCAHHYIO BBIIIIC.

Komnunsuus u 3anyck npogpamm Ha Unix-cepeepe

Komnunsuus nporpamMmm, He UCNONb3YHOLWNX TEXHOJTIOTUKO MPI

[MpocreiimM crmocoboM KOMIHISAIMK mporpamMM Ha UNnix-cepBepe sSBISIETCS BBITOJHEHHE KO-
MaH/Ibl, CBA3aHHON C OJHUM W3 KOMITUIISITOPOB, MOCTYMHbIX cucteme. /s si3pikoB C/C++ Hambomee
PacIpoCTpaHEHHBIMH SBISFOTCS KOMITUIIATOPSI Intel, a Taxxke kommustopsl nakera GCC.

B nocienyromnux mpuMepax HCIob3yI0TCs KOMaH/ b, CBsi3aHHbIe ¢ C-kommuisitopom Intel.

JInst KOMOWISIMUU HeNapajyIeIbHOW MPOrpaMMbl MIIM MapajuieIbHOM MPOrpaMMBbl, HCHOJIb3YHO-
meit rexnonoruto OpenMP, npumensieTcs koMmanaa iCC. B mpocreiiiieM ciiydae 10CTaTOYHO yKa3aTh
MocIie TOM KOMaH Ikl UMS KOMITUJIUpyeMoro (aiina:

icc testl.cpp

Ecnu B daiine ucnons3yrores nupektuBbl OpenMP, To 1onomHUTENBHO claeayeT yKa3aTh OIMIIHIO
KOMIIWIAIWHY —Openmp:

icc -openmp testZ.cpp

[Tpu ycnemHo#i koMnmisiuu OyaeT co3/laH UCTIOTHSAEMBbIN (haiil co CTaHAApTHRIM UMEHEM a.0ut,
JUTS 3aITyCKa KOTOPOTO IOCTATOYHO BBITIOJHUTH KOMAaHTY

./a.out

AHaNIOTHYHBIM 00pa3oM (C yKa3aHHEeM UMEHH, JOTIOJIHEHHOTO TOYKOH U KOCOW YepTOil) TOJKHBI
3alTyCKaTbCsd Ha BBIIMOJIHCHUC U JPYTHE HCIIOJIHACMBIC (1)3171.]'151, MOJIYYCHHBIC B PE3YJIbTaTC KOMIIHIIA-
LAY TIPOTPaMM.

JI1st yka3aHusi MMEHU BBIXOAHOTO HCIIONMHAEMOTO (aitiia He0oOXOAMMO MCIIOIb30BaTh OMITUIO —O,
nociie KOTopoi (duepe3 mpoden) yKa3bpIBaeTcs UM HCTIOTHsIeMoro (aiina:

icc -0 testl.out testl.cpp

icc -openmp -0 testZ.out testZ.cpp

Ecnu mporpamma BKITIOYaeT HECKOJIBKO MCXOTHBIX CPP-(aiijioB, OHU YKa3bIBAIOTCS 4yepe3 IMpo-
oe:

icc -0 testl.out testl.cpp add.cpp
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3aronoBounsie Qainbl (h-daiinel) B cnincke (aiiioB yka3piBaTh HE TPEOYeTCs, OJHAKO €CIH He-
KOTOPBIN (haiiy1 OAKITIOYACT 3aroJIOBOYHBIN (haiisl, He SBJSIOMUNCS CTaHAAPTHBIM, HEOOXO0IUMO, UTO-
OBl KOMIOWJIATOP CMOT HAaWTH 3TOT (paidin (IOCTaTOYHO pa3MECTUTH 3aroJIOBOYHBIN (hailin B TOM ke Ka-
Tajore, 4To U CPP-daib).

Eme ogHOM 1OJIE3HOM ONIMEN KOMIIUIISALUU SIBJISIETCS ONLMS HACTPOMKH PEKUMA ONTUMHU3ALUHI
—O (He cremyer myTaTh ATy OIIKMIO C OIMIKEH YKa3aHUs UMCHU HCIOJHAEMOTro (aiiia, B KOTOPOi uc-
HOJIb3yeTcsl CTpoYHas (MasieHbKas) OykBa 0). MiMerorcst ueThipe BapuanTa 3toi ommuu: —O1, 02, —
03, -0O. Ilocnenuuii BapuaHT SkBUBaJieHTeH BapuaHTy —O2. Boibiee uncioBoe 3Ha4€HHE COOTBETCT-
ByeT 0oJiee BBICOKOMY YPOBHIO ONTUMHU3AIINH, KaK MPaBUIIO, HanboJIee MOAXOAIIMM i1 OOIBIINHCT-
Ba MPOTPaMM SIBJIICTCS YPOBEHb 2.

Jns kommussitopoB akera GCC nmpeaycMOTpeHsBI JiBe KOMaH Ibl, CBsI3aHHbIC C si3bikamu C/C++:

gcc — kommwsinust C-mporpamwm,

g++ — KOMIMJISIHS IPOrpamMMm Ha si3bike C++.

B wactHOCTH, TIpH MCIIOJIL30BAHUH B MPOrPaMMe TIOTOKOB BBOJIa-BBIBOJIA CIICAYET UCIIOJIb30BaTh
komaHay g++. Kpome toro, ciemyer yuuTsiBaTh, uTo KoMmmisitopsl naketa GCC o0s3arenbHO Tpe-
OyroT, 4T0OBI PyHKIIHMS MAiN uMesa Bo3BpaiaeMoe 3HadeHue tumna int (kommusatop Intel nomyckaer,
4yT0o0BI GYyHKIMS Main umena tun Void).

[Tpu kommmsiimun OpenMP-tiporpamm ¢ ucnoas3oBanreM koMmuiaTopoB nakera GCC HeoO6xo-
JIMMO yKa3bIBaTh oMo —fopenmp.

Bce BO3MOXHOCTH, CBSI3aHHBIC C OINPEICICHUEM HMMEHH BBIXOIAHOTO (aiiyia, y KOMIMISITOPOB
GCC coBnaiaroT ¢ aHAJIOTUYHBIME BO3MOKHOCTSMHU Kommuusitopa Intel. Jlnst HacTpoiiku pexuma ori-
tuMuzanuu y komnuwisitopoB GCC umerorcs Tpu onuuu: —0O, —-02, —O3.

Jlnisi 03HAKOMJICHHSI CO BCEMH BO3MOXXHOCTSIMH KOMITHJISITOPA JOCTATOYHO BBIIOJIHUTH CBSI3aH-
HYI0O ¢ HUIM KOMaHJy, yKa3aB eauHCTBeHHYI0 omiuio --help (mepen cioBom help ykaseiBarotcs dsa
neduca). s Toro yToOBl MEpPEHANPAaBUTH CONEPKUMOE BBIBOJUMOM CIIPABOYHON HH(POpPMALUU B
daiin, cieayer mocie KOMaH/Ibl YKa3aTh JUPEKTUBY IEPEHAIIPABICHHS BBIBOJA > U UM (Qaiina, Ha-
npuMep:

icc --help > icchelp.txt

gcc --help > gcchelp.txt

KoMnunauuma n 3anyck nporpamMmm, MCNonb3yrOLWmMx TexHosnormo MPI

JIisi KOMIMJISIUK TIPOTPaMM, HCIOJB3YoIuX TexHonoruo MPI, B makere kommusitopos Intel
IpelyCMOTPEHa CreluaibHas KoMaHaa MPICC. DTa KOMaHIa MMEeT T JKe OIIUK, YTO U KOMaH/a ICC
(B TOM 4HClIe M OMIMIO —OPENMP Ui CO3JaHMs TaK Ha3bIBAEMBIX eUOPUOHLIX TIAPATUIEIBHBIX MPO-
rpaMM), OJTHAaKO aBTOMATUYECKH IOJAKIII0UaeT Bce KoMIoHeHThl oubnuoreku MPI. IIpumep ncnons3o-
BaHUS JAaHHON KOMaH/bI:

mpicc -0 test3.out test3.cpp

Jlnist 3ammycka moJrydeHHOM MporpaMMBbl HEMTOCPEICTBEHHO Ha cepBepe (0e3 pacmpeneneHus mpo-
IIECCOB I10 Pa3IMYHBIM y3JIaM KJIacTepa) JOCTAaTOYHO BBIIOIHUTH KOMAaH/y BU/a

mpirun -np 4 test3.out

[Tocne ommuu —NP yka3bpIBaeTCsl KOJTUYECTBO MPOLECCOB, KaX/IbIi U3 KOTOPBIX 3aIlyCKaeTCsl Ha
cepsepe.

Ecnu tpebyercst Beimonuuts MPIl-iporpammy Ha HaGope y3110B kiactepa, HE0OX0aUMO chop-
MHUPOBATh 3aJaHue s cucmemsl ynpasienus 3aoanusvu PBS (Portable Batch System), ycranosnen-
HOW Ha KJIacTepe, W 3alyCTHTh 3TO 3aaaHue. [Iporpamma, 3amyckaeMast Ha KjlacTepe, He JIOJKHA CO-
JepKaTh KOMaH]] HHTEPAaKTUBHOTO BBOJIA.

VY 1006HO 3aHECTH BCEe HACTPOIMKH, CBSI3aHHBIE C (POPMUPYEMBIM 33JlaHUEM, B CIICLMATbHBIN (haiin
(CKpHUNT), KOTOPHI 3aTeM NepeaaTh B KadyecTBe apaMeTpa KoMaHae GopMupoBanus 3ananus. [Ipuse-
JIeM IIpUMeEp COJIEPKUMOTr0 Takoro daiina:

#!/bin/sh

#PBS -1 walltime=00:05:00

#PBS -1 nodes=5:DELLE
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#PBS -q DELLE

cd $PBS_0 WORKDIR

mpirun -np 5 test3.out

B sTOM npuMepe ycTaHaBIMBaeTCS MaKCUMAJIBHOE BPEMsI CUeTa, PaBHOE 5 MHUHYTaM, yKa3bIBaeT-
csl 9KCII0 y3710B Kinactepa (5) u 3amaercs ums yuebnoro kinacrepa (DELLE). Komanga cd ¢ mapamer-
pom $PBS O WORKDIR ycranaBmuBaer B KauecTBe pabodyero Karajiora TOT KaTajor, W3 KOTOPOro
OBLIIO 3aIlyILEHO 33/IaHHUE.

Jlnist THOPUAHBIX TPOTPaMM, COBMECTHO HCTIONB3YIOMUX TexHonorun OpenMP u MPI, B daiine c
HACTPOIIKaMu 3a/laHus CIIeAyeT IOMOJIHHUTENbHO YKa3aTh KOJIMYECTBO MOTOKOB, MCHOJb3YEMBIX IO
YMOJIYAHHUIO JUIsl KXKJIO0T0 Mpoliecca:

#!/bin/sh

#PBS -1 walltime=00:05:00

#PBS -1 nodes=5:DELLE

#PBS -q DELLE

#PBS -v OMP_NUM_THREADS=2

cd $PBS 0 WORKDIR

mpirun -np 5 test4d.out

[Ipn HacTpoiike KOHPUrypaluu 3aJaHUN CIEAyeT YYUTHIBaTh KOJIUYECTBO Y3JI0B (paboumx
craniuii) Ha kiacrepe. Hanmpumep, yueOnsiit kinactep DELLE (FOTMH®O, HOxubIi dhenepaibHbIi
YHHUBEPCUTET) BKIIIOUAET 6 y3JI0B C ABYXBAJACPHBIMH Ipolieccopamu. KoiaruecTBo mporeccoB, yKa3bi-
Ba€MO€ C MOMOIIbIO ONUUU —NP, MOXKET MPEBOCXOJUTHh KOJIMUYECTBO 3aKa3aHHBIX Y3JIOB KjacTepa; B
9TOM Cily4ae Ha HEKOTOPBIX y3JlaxX OyJeT 3amyIIeHO HeCKOIbKO MPOIIECCOB.

Ecnu mpemnoiokuTh, 4To CKPUNT ¢ HACTPOMKAaMU 3a/laHusl COXpaHeH B daiiie qtask3, To amns 3a-
MycKa COOTBETCTBYIOIIETO 3aJaHMsI TOCTATOYHO BBIIIOJHUTH B pabodeM KaTajaore KOMaHy

qsub qtask3d

KaxxnoMy 3a1aHuO MPUCBAaNBACTCS YHUKAIBHBIN YUCIIOBOUW HACHTHPHUKATOP (Hampumep, 52064);
3HAUCHUE UICHTU(UKATOpA 0TOOpaKaeTCs Ha SKpaHE MMPU YCIEITHOM BBINOIHEHUH KOMaH b1 qsub.

B pesynbprare BhIOMHEHUS 3a7aHUsI B paboyeM KaTajore co3/aroTcs ABa (aiisia, uMsi KOTOPBIX
COBMAJAaeT C MMEHEM CKpUNTa, a pACHIMPeHHs HUMEIT BUA O<HUIEHTH(UKATOp 3aJaHUI> HU
e<uneHtuukarop 3amaHus> (B Hamem mnpumepe ¢aiiel Oynytr umers mmena (task3.052064 wu
gtask3.e52064). B ¢aiine, pacumpeHie KOTOPbIX HAYMHACTCS ¢ OYKBBI «0%», COJICPIKUTCS TEKCT, BbIBE-
JICHHBI BCEMU TIPOIIECCaMHU MapauIeIbHON MPOrpaMMBbl; B (paiiie ¢ pacuImpeHHeM «€» BBIBOJUTCS CO-
obmieHust 00 ommobKax (T. €. TeKCT, BBIBEICHHBIN B MOTOK Cerr). IIpu ycremHoM BBIMOJIHEHUH TPO-
rpaMMBbl (aifiTbl C PACIIUPEHUEM «E) SBISIFOTCS MyCTHIMHU.

ApanTtauma MPl-nporpamMmm, pa3paboTaHHbIX C UCMOSIb30BaHMEM
3NneKTpoHHOro 3agayHuka PT for MPI, K BbINONHEHUIO Ha KnacTtepe

[Tpu otnanke mapamnenbHbix MPIl-nporpamm B cpene Microsoft Visual Studio 3amaunuk Pro-
gramming Taskbook for MPI mo3Boasier 3amyckaTh TpeOyeMoOe YHCIIO MPOIIECCOB HEMOCPEACTBEHHO
U3 UHTETPUPOBAHHOM Cpe/ibl, a TaKkKe MPEJI0CTaBIsAET yI0OHBIE CPEACTBA BHIBO/A NAHHBIX ((PYHKIUU
Show, ShowLine u SetPrecision), mo3Bosstromue n30eKaTh KOHKYPEHIIMH MPOIECCOB 3a UCIOJIb30Ba-
HHUE YCTPONCTBA BbIBOJA. 3arOTOBKH JUISl MOJJOOHBIX MPOrpamMM JOJKHBI CO3/1aBAaThCS B BUJE 3aroTo-
BOK JIIs1 perieHust 3aaa4 u3 rpymnmnsl MPIDebug; npu sToM HOMep 3a1auu OyneT onpeaessiTh Koaude-
CTBO IPOIIECCOB, UCTIOIb3YEMBIX MPH BHIOJIHEHUH MapauIeIbHOM IPOrpaMMBbI.

[Mpumeps! ucnonb3oBanus 3amad rpynnsl MPIDebug mis peanusanuu napamiensHbix MPI-
porpaMM MPUBOAMIIUCH B pa3zieniaX, NOCBALICHHBIX PaclpeeleHHbIM MaTPUYHBIM U CETOYHBIM aJl-
TOpPHTMaM, a TAKKe AITOPUTMaM PEIIeHUs 3a/1a4H O B3aMMOICHCTBUH N TEI.

Jlnst amantanuy napaielbHOM IMporpaMMebl, pa3paO0TaHHOW C MCIOJNIb30BaHUEM 3aJayHHKaA, K
BBITTOJIHEHHIO Ha KJIacTepe, TOCTaTOYHO MPeoOpa3oBaTh ee CISAYIOINM 00pa3oM:

1) ynanuTh cTpoKy

#include <windows.h>
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2) 3aMEHUTb CTPOKY

#include "pt4.h"

Ha

#include "ptdconsole.h"

3) 3aMEHUTH 3aroJIOBOK (PyHKITUH

void Solve()

Ha

int main(int argv, char** argc)

4) B Havasie pyHKIMK main (npexxHen pyHkiuu Solve) 3aMeHuTh pparMeHT
Task("MPIDebug<Homep 3apaHnsa>");

int flag;
MPI Initialized(&flag);
if (flag == 0)
return;
HideTask () ;

Ha
MPI Init(&argv, &argc);
5) B KoHIIE PyHKIMH main 700aBUTh (hparMeHT
ShowATT() ;
MPI Finalize();
return 0;

K npeobpa3zoBaHHO# mporpamMMe MOAKIFOYACTCS 3aroJIOBOYHBIN (aiin ptdconsole.h — BapuanT
daiina ptd.h, cogepxkamuii o0bsaBienus Gynkuuii Show, ShowLine, SetPrecision, ShowAll u o6ecne-
YHBAKOIIUI BBIBOJ IAHHBIX B KOHCOJILHOE OKHO (BMECTO OKHa 3a/iadHuKa). [Ipu BBIBOJIC BBIMIOTHSCTCS
IPYNIAPOBKA JAHHBIX 10 IMPOIEccaM, B KOTOPBIX 3TH JaHHbIC ObUTH BbIBeICHBI. Huke mpuBOIUTCS
oOpazerr MoJ00HOTO BBIBOJA JUIsi mapayuieabHo MPI-porpamwmel, pemaromiel 3a1a4y BbIYHCICHHS
IPAaBUTAIMOHHOTO B3aMMOCHCTBHSI N TEJ C TIOMOIIBIO MOJIEITN «YIPABIISIOINNA—Padodune.

=Process 0:

Time = 397.14 PairsCount = 4049900

-285.496803732846 7.014089107234

=Process 1:
Time = 397.06 PairsCount = 4856250
=Process 2:
Time = 397.02 PairsCount = 4099000
=Process 3:

Time = 396.7/6 PairsCount = 4995250

368.910141051039 41.575105017689

=Process 4:

Manager Time = 395.60

[Moxy4ueHHbIi (aitn MOXKHO KOMITMIIMPOBAThH (COBMECTHO ¢ Qaiimamu pt4console.cpp u pt4 con-
sole.h) kak B cpexe Visual Studio, Tak u Ha Unix-cepBepe y4ue6HOro Kiaacrepa. [Ipu MCMoNb30BaHHH
cpenst Visual Studio ciexyer npeaBapuTebHO CO3aTh MYCTOM MPOEKT, B KOTOPBINA J00aBUTh yKa3aH-
HbI€ (haiIbl.

daiiner ptdconsole.cpp u pt4 console.h comepxarcs B karanore PTforMPI2\stubs cuctemHoro
Karasora 3agayduka Programming Taskbook (o ymomuanuto 3to xaraigor PT4, pacnonoxeHHBIN B
katanore Program Files mst 32-pa3psaaeix mporpamm — C:\Program Files (x86)).



