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RTFM is an initialism for the expression "read the fucking manual" —typically used to reply to
a question that could have been easily answered from the product manual or documentation.!
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» [ Tepic Medeling

ToRead 19th century Acclimatization Aged
Appetite Biood Cemetery Children Climate
Colonies Competition Creoles Crossing
Degeneration Diet Digestion Disease
Doctors Drugs Electric Eels Empiricism
Expertise Food France Geography Global
Guyane Hair Inges Ingigenous medicine
Intemperance Language Lemonade Medicine
Mortality Piment Poisen Practice
Professionalism Regeneration Secrets
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(1) #Hhie

X, A SCHRRAR (5 X

Zotero
A | B Q
»> @ Guerre, maladie, empire. Les services de santé militaires en
» |~ m Officiers de santé et soignantes créoles face 4 la fidwre jaune.

> The Emergence of Tropical Medicine in France
» [ Colonial Disease, Translation, and Enlightenment: Franco-Brit
Trading in Drugs through Philadeiphia in the Eigntoenth Centu.

Medical

and Race in the Eig
The Circulation of Bodily Knowledge in the Seventeenth-centu
rculation of Medicina Moder Atlantic World

| Synthesis of seholarship on *medieines” 1o restors f60us o
3 Full Text POF

Rlvyvvvyy

Colonial Medical Encounters in the Nineteentn Century: The Fr.
> Netwarks in Tropical Megicine: Internationalism, Colonialism, a..
> | Early Clinical Features of Dengue Virus Infection in Nicaraguan.
» [§ Medicing in an age of commerce and empire: Britain and its tr..
» = Finding the "Ideal Diet": Nutrition, Culture, and Dietary Prastic.
» @ Batties of the Self: War and Subjectivity in Early Modern France
> The Experiments of Ramén M. Termayer SJ on the Elactric Eel

> Psychiatry and Empire
b [§ Medicine and the Market in England and Its Colones, C.1450-.

Matters of exchange: commerce, medicing, and science in the...

A Horrible Tragedy in the French Atlantic
“Neither of meate nor drinke, but what the Doctor allowetn”
@ Transnationalism in the colonies: Cooperation, rivalry, and rac

*Syphilis, Opiomania, and Pederasty": Colonial Constructions
Choosing Scientific Patrimony: Sir Ranald Ross, Alphanse Lav.
Macness and Colonization: Psychiatry in the British and Frenc.

>
>
>
>
P =] Variolation, Vaccination and Popular Resistance in Early Coloni...
>
>
>
>

The Colonial Machine: French Seience and Colonization inthe ...
From medical astrology to medical astronomy: sol-lunar and pl...

v

Disease and Empire: The Health of Eurupean Troops in the Co...

I 2.1: Zotero %Zliﬁﬁ

The Medicines Trade in the Partuguese Atlantic Werld: Acquisi..
Leprosy and Slavery in Suriname: Godfried Schilling and the Fr...
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Q. Title, Creator, Year

Creator
Zaugg

Nobi

Osborne
Charters

wilson

Walker

Sneiders
Schiebinger
Gomez

[Cook and walker

Thoral
Neil

Biswas et al.

Harrison

Neil

Pichichero

de Aséa

Mahone and Vaughan
Jenner and Wallis
Cook

Rothschild
Chakrabarti

Neil

Brimnes

Proschan

Guillemin

Keller

McClellan and Rega...
Harrison

Dynum
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Item Type
Title

- Author
~ Author
Abstract

Publication
volume
Issue
Pages
Date
Series
Series Title
Series Text

Journal Abbr
Language
oI

1ssN

Short Title

Library Catalog
Call Number
Rights

Extra

Date Added
Modified

Tags  Related
Journal Article.

Circulation of Medicine in the Early Modern
Atiantic World

Cook, Harold J. =
Walker, Timothy D, 5 @
The searen for pewerful drugs has caused
people and commodities to move around the
globe for many centuries, as it stil does
Social History of Medicine

2

3

337351

2013/08/01 ymd

Soc Hist Med
e
10.1093/shm/nkt013
0951-631X

https:/facademic.oup.com/shm/article/26/3.
1/24/2018, 10:17:12 AM

1/24/2018, 10:17:12 AM
1/24/2018, 11:50:15 AM
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o HITEE M NECLHAM NV UAFIE L, H kS .
o 7F Library 41 # Collection,
o & Collection gt H] PATEREF FH ] SCHR X T A SCHR , 1XA: Zotero 1t H I RIUCCHRA
Ve W ER . AT R
o Link to File: iX i@ @ HAM SO EER:, A &3] = A,
« Store Copy of File: XFi2 & fil ] Zotero £ IX_EAEF| m AN HSH L
G, ZWRFEL.
o IEFE—FEICHK, TEA M Tags 05 FARSE, — A, W1 FRAHERVER . SCit
R ERIF SR
o FrAMREM & MBS — A2 T XA, 5 561E Collection X I #% Library, A~k
RELEILA SCER, FI7E Tag IR AT REARSE , S TE FPAR TG HAH B AR 2% . 128
2 AR, BRI A 4R .
o JHIIARZ MR T — s SCHR 220 281 1F)
o Collection () SCHRA A Wi RH 77 2 :
o B+ AEZ A Colletion H A i I 0r B SCRk 45 H
o P + shift + it : MR Colletion HEEEh4H .

(2) SClkPed FESSA AR ST ST, T RA—2 S S B Zotero 1Y
A LA, 1) Zotero BFTIFHR; 2) HOEA ST EIIBUR, AEFESCER T 2R
T, WERARE, MRS SUIRE R, T 25k,

(3) Z¥H. &ML X2 NHEEEHTIRE
AR AP, E2ITAFZGR Ubuntu %%, 124 T FITAALTA, K E R ke
Surface % 1713 L ak . 70 LR Surface 649277 VA HLAE1E pdf S #k_EARIE, #REALT VAR W 3|
FRIfFd L, EF AR
Zotero H e A 25 0] R AP AHSCER Y, (HR Mg ks, EZAPDCRAMF I 1)
Zotero + [l 3 (IEEBR, ) 2) Zotero + IR WebDAV. i )53, THIH1H
SEFIFARME ST LM, Zotero| FT 1 fie STV AE RS

(4) SRS FEIFANER L RSHEHFIFHAR Zotero LhF. 7E “My library” 174
A “New Saved Search” . X/ A] PAXS SCHR 2 H SCHRBEA TR E A 2R, & A SCHR
Bl

2.4.3 SCHR P #R

o https://bookos-z1.org/: LT HEE T W uk

o https://iseex.github.io/ScholarNavi: LRk T2/ %G

o Zotero + Zotero Connector + Zotero-shortdoi + SCi-Hub: Rt F#kirZ&—45&k, JLTF
AESE A 99% SCHR R #k, S% 7RI Zotero L.
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THRSEHEE, SR F = F PN

o https://mp.weixin.qq.com/s/q7fZJVZbFaLl_xwtRxivD2w
o https://iseex.github.i0/2020-03/zotero-shortdoi/

2.4.4 SCHRE: R HitEr——Google “EAR

%% https://scholar.google.com/intl/en/scholar/help.html#overview

https://iseex.github.io/2020-04/zotero-rss-papers-subscription

2.4.5 Pdf fit w4 S E T 1 Recoll

o Recoll Mik: https://www.lesbonscomptes.com/recoll/

o 2% Mk http://www.linuxdown.net/install/faq/20160318_how_linux_506
5.html

2.4.6 SCHKB %

SCHR B ROIRAS : TBE () Ak,

SCHRRIYE TR T RO RRENES, WORBIITERE . AR PR AR R I TE) A FR AR A

2.5 Gkt ALl

1. https://www.mesosciencelab.com/tools
2. https://www.python.org/dev/peps/pep-0020/
3. https://www.python.org/dev/peps/pep-0008/

2.6 FHIFBT I

YNBLIES:
l. https://www.mesosciencelab.com/tools
PR A sE o il 26408 - http://www.getdata-graph-digitizer.com/download.
php
JEEEAR K

o http://toolbox.lightcon.com/

2.7 AARFHAR ISR

2.7.1 5% (Abstract)

THE 5 2 6 A3k
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o i) KR

o A G T AN, FAAMAT AL HHARRMA. AT EMA;
o HUILEAGE 4], 4]

o =AY WA ATTIEWITE TAFAZK T

o M. A AAHALR. BUN—MAHr—TF;

o BJE—M B (HEE).

2.7.2 5| (Introduction)

FIH B E D RN SR 7RG, BT A2
BN B ST

Hopth=r 35 CA OFFE R B TRl

Wik J AT A f5 BT B 2 (R st — 2 9

AV EE AT T H R0 ;

TR A SO R E T A%

AR FE LS R T S (AT o

Feoalde th (2, A BAES | F A 405 | A MU A 5 s ) S5 B 9
A, AT Bl i 2 T R U o Ut R AR SO AT

I e

2.8 T ORI
AT ()

2.9 bkl

257 H YA R SRR
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o4 = w BIRX—ar Rt & 5¢

3.1 EABLHR

o IATEX ity : https://github.com/ElegantLaTeX/ElegantBook

o — I fEIdE ) T ISTRX L2514 - https://github. com/OsbertWang/install-1
atex

o — 1 (UK % n) X 26 /14 - https://github.com/CTeX-org/lshort-zh-cn

o Herbert VoSS*, Mathmode: http://tug.ctan.org/obsolete/info/math/voss/m
athmode/Mathmode. pdf

o TeXLive #5545 : https://www.tug.org/texlive/doc/texlive-zh-cn/texlive-z

h-cn.pdf

3.2 FAR Ry

FIAFE T Word I KA, Bz AR 3T BRede ik “Ui” KA Word
IR BT S B . HAT: Word ARl 38 iy B, SR SERVEARSE Y, e NIAH Y,
W30, RJE 2Rl — AR s . T e R AR B B IR B LIRS b B
@ e XAERE ARG R, BRI ARX A, B BT . I
W2, ERAEERED, RS 27 4, Bl $\sqre{2}s. Uil UIHE LA
BEELRU T ASE AR, B A RN I e R RS iR AR . X TR Tk, —
HERGE 2, R AR R R 1. XA AR T HEGCE . W
EAA T T

HRFAFX L NP PASHEESARAWILEE, FEIREBGBGRR, FF
S FHRMMSEGRNL. EEFERAAX, Bl AR [ S EZRRCR . MT
—LEA AT DA i AL

— %

3.3 ERKITR—TEX Live

FfHbdik: https://wuw.tug.org/texlive/acquire-iso.html

Hulik: https://mirrors.ustc.edu.cn/CTAN/systems/texlive/Images/

FERITERS : T TeX Live g )5, F2E0E T MDS 4 —T . B LR 805, g
P AR OL, BT N B BRI R

md5sum texlive2021.iso


https://github.com/ElegantLaTeX/ElegantBook
https://github.com/OsbertWang/install-latex
https://github.com/OsbertWang/install-latex
https://github.com/CTeX-org/lshort-zh-cn
http://tug.ctan.org/obsolete/info/math/voss/mathmode/Mathmode.pdf
http://tug.ctan.org/obsolete/info/math/voss/mathmode/Mathmode.pdf
https://www.tug.org/texlive/doc/texlive-zh-cn/texlive-zh-cn.pdf
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3.3.1 Winl0 P

Nai Sb% 1_5‘ .

o AR AR LK, ..

o F-BIUNINGRiFes 1645 2| I 45 341548 1 - This PC->Advanced system settings->Advanced-
>Environment Variables...(45 | f)->System variables->Path , 35 JT . 75 il C:/texlive/2020/bin/win32,
RELRWHEATBEA—HE, (ER e BTRX M X gnidsde i et i, —

TR IR AR, E— AT

3.3.2 Ubuntu pZ3E

(1) TEEBREE T DVD LG . AL . HIMETT:http: //www.
tug.org/texlive/

(2) 2%

(a) CFF IR SCFFRIR L, FEZ i iatT Perl AR install-tl, SRR AE 2 b
IBAT A3 BT A, MR RS IR CSCAER L 1, TR AE L i A%
AR AAT T,
perl /home/phileas/texlive/install-tl
BUCE PN H SR, BT,
cd,,/home/phileas/texlive
perl install-tl

BT, SMPISFIETRGER . AR, texlive e AESCIERGH R, ARATPA
BRI AS, SO R R H RGBS P RRR, BRI AR THEESN
BRI TR A sudo -i. XEERETTDAZESE T .

(b) BUBS MR AT A, o2 M FIE A AR (8, it
T
| sudoy-1i JT AN AR, e BONERINZER RIS R G0, ksl SRSt e
T LGN PRURAY, WATPAATIFIS, SIS i A2 AR AT 1
2. apt-get,install_ perl-tk “%%% perl-tk £ 4 e B 2005 i m
3. HEER
SR AR Ak B — P sedle Fr, i /home/phileas/texlive, BJEE: RHEF/T
1] home 3L/ phileas HH texlive SCIFe. Jefk HOLMBIER AT akAe, RFEH, %
FARRDCR BB AA BB TS, XA AR IR PE DL BEX AN SRR 20
BT, RRAE R,
/home/phileas/desktop/texlive2011-20110705.is0, #)5—TR% X4 . HE T2
TEL I, W4
sudo mount /home/phileas/Desktop/texlive2011-20110705.iso/  /home/phileas/texlive ,
HEW AR A M. AR 7. GEREEEX D2 KNE)

THF A R LEZ 20 %
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TGRS, WA

B

cd FEE M B @iﬁ%T,«m%Awwpulmmdlﬂ - -gui,

LRI, HOBEED. EEAEREVATSHEE (symbol link), fREHL, 256 Fat
AT, AELXA, ZFE%%FEI@% R Ay < timer - - gui 2R
B X A Y, HOGA R B . Frdix B aik. (2 phk Akt
BERFR, XEb V\]@E texlive AH LY HUA ) Ui B SCRS i i ARG 2E - )

6. Rl %R

7. WERZERIRS T A AT S i, WHBIRMEA R . 7£7/  bashre AN
export PATH=$PATH:/usr/local/texlive/2018/bin/x86_64-1linux
export MANPATH=$MANPATH:/usr/local/texlive/2018/texmf-dist/doc/man
export INFOPATH=$INFOPATH:/usr/local/texlive/2018/texmf-dist/doc/info
IR JETE L iy TP BRI AR AR R
source ~/.bashrc

8. JAH R B AL, FE A S A tdmgr - -gui, X ERCEHE R, 7E option

IS 28 BN TR . A IRIE 2R T

W

3.3.3 MacOS it

o AT %% HomeBrew, 211 /& https://brew.sh/
o % MacTex, ip 4T N #i ] brew cask install mactex %%, 7% https://formulae

.brew.sh/cask/mactex

o NG BIEX US4, LUl Emacs, Sublime, VS Code

3.4 Texworks

VEE: A Texworks WA H 3 H] BTEX A X 4mitar iy igie. XBFRZETShEm
Edit->Perference->Tyepsetting, sl C:/texlive/2020/bin/win32 (winl0 £%). ZFH 2, —
EELREAITEE %, E—SEARTT,

3.4.1 %

BEM: https://www.tug.org/texworks/
sudo add-apt-repository ppa:texworks/stable
sudo apt-get update

sudo apt-get install texworks

3.4.2 Fik

[#%] http://blog.sina.com.cn/s/blog_630306a50101f jwy.html
Texworks ;& H 1 ] Y i 2 1Y TEX é’ﬁ:ﬁﬁ@’tﬁ AR ddswhu 523, ik —EH AR
, WIE S ERL T ERFEN S . X B TEIRIRX L IREA S . X LG

THF A B LER 21 H 5%
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THCGEH R, DRI % = % BIEX

P iF R SASHEIR A 2R

TE—~0Y completion B 3C{:HY, F| Texworks 2235 H 5% N3k .

B, X TeXworks ) A g% M= I REMFRE— T

1. 7& TeXworks [ 44H i M B A xa, #% K tab, BT \alpha, iXui/eHH#AY
Az, R AT SRR

2. 7F TeXworks £ A usep, ¥ tab #, 53|77 \usepackage{}, iXii 2K

w4, A RN ASEEES, H HUhMEETER S .

3. fF TeXworks % A usepo, #% | tab, 53] T \usepackage [1{}, X & X} &4 1 &5k
AT RN, SEAMETE WS EUN PGS I, BIRNTHE WS ERINEZ G, #4 T ctrl+tab
HER, AN LTESEIE SN (SR EFRA placeholder) . T ctrl+tab
M T e i) — placeholder, shift+tab f2&£% [a]fE &L —> placeholder,

LENIATIBI T, FATHIL T K tab, [RINFATERAR G| A T2 5]
IR ETE S, M4k T tab BESTEX LA ), T%?UW*EEE’J i

Wy, AT SR, FATHFECET 3. 7 TeXworks o, BEE4E X TRE
513, T HA v P E CE ORI 515

TR R SR 2R

3.4.3 BBk

XFIREE AN, 51— DRI R b, JFHFE RN E, (B2, 4R Z2H
HFREE, HEFESE PR A E = DT hEaifT, BN "b+xyz+[tab]",
FL A itemize BR3%, ARSEALN, FRATFREHE A "bite", SRJGHLT tab i, HIF53] T

\begin{itemize}
\item

\end{itemize}

A HL N I BR15 7 document, abstract, align, tabular, appendix, bmatrix, pmatrix,
cases, description, center, equation, enumerate, eqnarray, figure, flalign, gather, item,
letter, list, minipage, multiline, picture, split, subequations, theorem, titlepage, trivlist,
varwidth, verbatim, %,

FERSEI: MRS TF LA the, W xyz B the Z JG AL BT =7 B
H4n bind=theindex ¥£1% . bbib=thebibliography ¥14%

HANTEE R Eﬁﬂ SAE KRG T JE s, RIS "b+xyz+s+[tab]", QIRILEE
BETL, FEMA AN, WFREAEAR M E oloption LD, EI 2N "b+xyz+o+[tab]".

JUAFFIRRI AL

align :b+ali(s) alignat :b+ali+at(s) aligned :b+ali+ed alignedat :b+ali+edat(o)

verbatim :bver verse :bvers tabular :b+tab tabularx :b+tabx tabbing :b+tabb table :b+tabl,
b+tbl (s,0,50)

JEA . JEAFEE. JE T flushleft+flushright : b+fl+l/r \centering : cen
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(1.1) \textbf, \texttt, \textsf, \textsc, \textsl, \textit, \textup

T —. HFEBYER A XA, AN sc+[tab H], textit F B, em F
7~ \emph{}

FET. \text(b/t/s/i/w...)+[tab%#]

W \textwidth tH2 \textw

(1.2) JEMEmSE T, " R +d"

bfd: \bfseries ttd: \ttfamily sfd: \sffamily scd: \scshape sld: \slshape itd:
\itshape upd: \upshape emd: \em

(2) Brr kg

\mathbf, \mathrm, \mathcal, \mathsf, \mathtt, \mattit

G mt+ PRI T, i mbf\mcal

345 Al
T xHe KB
A

\alpha, \beta , \chi, \delta, \gamma, \Gamma, \iota, \mu, \lambada,
\Lambda, \mu, \nu, \omega, \Omega, \pi, \sigma, \zeta, \rho, \tau,
\upsilon, \xi, \Xi

HEEPA MRS P EE Rk
\epsilon: x+e \varepsilon: x+v+e \eta: x+et \phi :x+p \varphi :x+v+p \phi :x+ph

\Phi :x+c+ph \varphi :x+v+ph \psi :x+ps \Psi :x+c+ps \tau :x+t \theta :x+th

3.4.6 ETimA

cha =\chapter{}
sec(o) =\section{}
ssec(o) =\subsection{}

sssec(0) =\subsubsection{}

3.4.7 7% ik

bbib =\begin{thebibliography} bibitem =\bibitem bibitemo =\bibitem[] bibstyle
=\bibliographystyle{} biblio =\bibliography{}

FYF a7 B4R 23 H 5%
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TAGEHER, WIeh s % = % BIEX— % iF 8 SASHR A %

dd: \( \)

A+ it F B R A A=\ G fis 7 8\)
fFlGn: dxa=\(\alpha\)

2. Elare

usep =\usepackage{}

foot =footnote foot

frac =\frac

fbox =\fbox

fboxo =\framebox

href =\href

incg =\includegraphics{}
incgo =\includegraphics[]1{}
ncol(newcolumn) = &

newc =\newcommand{}{}

newe =\newenvironment{}{}{}
newpg =\newpage

pgref =\pageref{}

pgs =\pagestyle{}

sqrt =\sqrt{}

toc =\tableofcontents

listf =\1istoffigures

list =\1listoftables multic =\multicolumn{}{}{}

FYF a mELER R 24 H 5%
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945 W 55 Git

(5019 & i) % NEE

N

41 £ BN

o Git'EM: http://git-scm.com

o Github E'¥: https://github.com

o BEIE/N AWMU http://www.liaoxuefeng.com Xf Git [/EH, s, HEAEHARHE
WHLBGERE, ATTIRA M.

o MBS %+ Bilibili R git, WHEAET . HEL.

o https://www.deployhq.com/git

4.2 fERAioE 21 2B R H b

o Jo MEEA Y git&github MIZAE 1-42 42, Hix:
o WD
o SEA git (23S
o EEATRAEER FEALSTE 25— 5
o JEM} gitee i/
o Fork AW 1Y https://gitee.com/xuanleng/SiSR, /] git clone < H e FEH)
Hodik > HEST AHLE
o IR —ABI. BUMNE N AR “HIET BT S —IRIERIT R D
T, LT HOWSE—KIER AR .
o MITATEIRIIYMEZA, HMBRFMPFA AT AR NG . Hine, 16/
SEEFIG , ITA AR git MR BRI RETE A T R3], A FF B R AL )
s =gkl

4.3 FA AP

PAFRATI BT RERE 12, St EA B
L A G B AU A hR iR AL ;
2. HEESPNgs, sl —4, Ui
3. BT RO BRSCAE R ERR AL ESCEE, PR AT 5
4. ZEE git ARSI
Git EAME S
o ZHbHE
o LEX: SR
o X IR


http://git-scm.com
https://github.com
http://www.liaoxuefeng.com
https://www.bilibili.com/video/BV1pW411A7a5?from=search&seid=3815767452396308043
https://www.deployhq.com/git
https://gitee.com/xuanleng/SiSR

TS, AR % Git AR AR

o ARHUPEE P SURAS
o LM A MAEOE (HHIAME)

14 BRFI

4.4.1 Linux it s ¢

https://git-scm.com/download/linux

4.4.2 Windows g As Zg3k
45 B R

4.5.1 Pt

() ARG (LA HE )
o gitinit
PEATUH HoR, TEArATHIA gitinit, 27 E—git 97 H3%, fARR2A
HuPERE 1 H SIS, R EMBRATE AL 2L
(2) WEEH
o git config user.name XX
o git config user.email XX
(3) &
e git config --global core.editor "vim": {fiff] Vim {F h4wiEes

452 $i%s

I. git status: EFFIRTS
2. git add <file>: IRNHBERSCIAFFIZAX
3. git rm --cached <file>: ¥E% (B) 1FXIBE XM
o MWL AFX A Frif e 7 XLt git H THY index SUMF, HELRFIHSCHF
BRI A AE s 25 . TR AT RASRH A4 rm .git/index
4. git commit <file>: HEAZL{FH|ME
o git commit -a : HIEAFIIABBCCAHRAIEIFE (Mn] AGH A, JE git add
HOHRAEIX, T git commit $ERE ] )
o git commit -m ‘‘xxx’’ <file>: BliliiE iR, EHEARAT “xxx”
Hricsk
o git commit -a -m

oo ST
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4.5.3 JA AR

I. git reflog: MLl zAN. TR git log

2. git reset --hard <index>: JjHRAESE
W, A HME N BH--soft, --mixed. HTXAIIAE, FTRASCHUMER SCH
$olul, (EFHE 2 SRR PR SRR R T A HIE

454 BSOS

|, git diff <file> : 35 TR Py SRR A IK AT Hefe

. git diff < AHBPE AN A > <file>: T AR 10 SC R R f 7 st 3P
HET HR

3. AHECHEA RS S

4.5.5 4y 4EH

o git branch -v : HHEI
o git branch <name> : 4} 3Z
o git checkout <name>: YJH#a/;3%
o G
L UHR S| EAH B 73 5L
2. git merge <branch name>:
o fRHLEITIIZR
L GRS, MERERIRAT S
2. JESCHEUEIW AR, RAFRH
3. git commit -m “HZEFEE. ERILRABEN U4
o BT SLATE
L. DI EAE A FRI 53 5
2. git branch -m <R X 4> <HH X 4>

4.5.6 ULy ity Ji AR 2 A0 H

https://blog.csdn.net/yishengzhiai005/article/details/51096813
BESR Git FEBIELZEING AT 0 SR E T A05%R, I A A ] DATER B A TR 4
Ne?
o SRKHY Git [RIFEFRAL TRERIE (RIS {fi—orphan Z4LRIAT):
git checkout --orphan <43 %>

o JMERIEN SCINNECA T 400 32, HATEBENIG, [0 SO SCE AR R N A 3 24
HIEAFXEY, FARERER (RRERRERT)

o SRJEHFRFIE N S SCHE A T 23 SC QPR PP RS B SRR 20 32 HL A SO T oAt 73
SORULHCR M —TC i T (RIS RR I SR SO, SO B s ) 24 1 2
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THGEHR, WA % v F Git—A2 5 Fo TASA A B 32

SCH, B DARR A 23 SCBCA AEAT 56 20) T HC A 73 52 58 4 A8 AT RE S S MR AR 24 il 43 ¢
A CRAFAEARIS X R BRI T)

o A[FR 7 SCHEER AN ) H S ASCt:, BRHA D SORA KRR

o /XA TFEEL: git checkout -f <H 4>

FBAR N, Vs SR AT H Ay S I

6 wFi )4 Github/Gitee/Gitlab

M _ER git IO ERE , (/iR A—rE . XHPA Github 23, Gitee A DA
£ https://www.bilibili.com/video/BVimb411n7Nw?p=4

4.6.1 BpfiEEAHRE

Tk

IﬂEX E#E ME clone ﬁﬁﬂﬁ

IDE Ter9e ikatrishitar ik FABEE | permipes
E&E pull i:l'ﬁllml

checkout

add commit
—_— —_—

commit -a e
e —

"Commit and Push’
OKER2HNN— LIERRE
Pl 4.1: Git TAERR!

FE N F RO,
IMENSERE e O, FFRLIREI A .
IMEANLEA S R, AR BIPIME AR R I 6
MMENSCRD (BRRERE— @RS ), M3 B EM i F, i Github TURHEAT
pull requests.
o T4, HFNG) New pull requests 3 If S, A A E ) compare
across forks;
o MEFFEIRIHING, WL B MR, ARG, miisc i) eate pull
request B[ 7],
5. FEANEEIEREAG, BARIEE CAES R o —2, SaEaIFm)
Tl 2x—2.
6. FH NHHUPE N IR FE R A, TR 3

el .

THF A R LEZ 28 H 5%
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THGEHE, AR

7. FENGHIEANR LR T30 B
8. T NFRIF A R B IRAS R B TR O, B ISE M — K PME.
HE: RS2 IME N QPR MIA A, #E A BT .

4.6.2 QIR
FEAHSC Mol EFEM T, HARIEE S AR %

4.6.3 HEL PP O

https://www.bilibili.com/video/BV1pW411A7a57p=35
L. AR G B H i B 4% 0 git remote add <name> <https://address> |,
Hrf “name” B4
2. HEMHEARE: git remote -v.
3. #EiXSr S git push <name> <branch>, H.H “name” HiLFE (X H]4%, “branch”
REHEIR Y SCHY AR, — RO SRS “master” . H—IRIERIE T ESH:
o FRANERD: MAEM T I EE R R I, R 2] 1% T*ﬁﬂé%ﬂﬁAjCﬁ:l_Iﬁa

A2 A I AR ES, AN
“failed to push some refs to https://github.com/guyibang/TEST?2.git”

X2 H TR B G T ARG SO TEAS L H SR
o XHTFREICHATE IR, Bl git pull --rebase <name> <branch>,
o WRBARNFMFEA I, WFH TG A

git pull <name> <branch> --allow-unrelated-histories

4.6.4 SSH % %54k ¥

2% https://blog.csdn.net/lonyw/article/details/75392410
P git SCEFPIRME R, ssh A https T3, FEATATPAM github EHEATH EA&F
Py

Create new file | Upload files = Find file Clone or download ~

Clone with HTTPS ® Use S5H
Use Git or checkout with SV using the web URL.

https://github.com/lony281l6/ mylLectcode.g @.

Open in Desktop Downlead ZIP

Pl 4.2: Git &5y ttps 5=
ssh 7 s P4 % pull, push 2BPRANT -

THF A B LER 29 H 5%
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TS, AR % Git AR AR

Create new file = Upload files | Find file Clone or download ~

Clone with SSH @ Use HTTRS

Use an 55H key and passphrase from account.

git@github.com:lony28l6/myleetcode.git E.

Open in Desktop

P4 4.3: Git /&%y ssh 5=

1. TEAHIA K ssh 4%
e~/ .ssh HE R, HiAfind: ssh-keygen -t rsa -C ¢ ‘XXX@qq.com’’. il H L HIHP
M, mMPER—E %, ERRCEACEAE R .

2. JEFEASHIAE Y ssh A EE 1% github [,
it Acat id_ras.pub, {EH BN IE ssh FFSHIE MRAGZE R I RN A TRk,
FTFF github, HRIEABHTKS, fdiH S HIME, md setting, TEFTFFAY M 5T
st EARE /2K SSH and GPG keys, TEHBLAIATE T, il New SSH key, J&J5 82 Bk
RN E il o key TTHPIREN RIT], title FEREEIRIL. MK53L1%->setting->SSH and GPG
keys->New SSH key-> 7s /Il title 44 FF1/\[FJ->Add SSH key

3. BRUESINAY key 25 A
ssh -T git@github.com, WIHRH LR, “Hi lxxxxxxx6! You’ ve successfully authen-
ticated, but GitHub does not provide shell access.” W|FEHH key ¥ . ssh & ERATE R
id_rsa. id_dsa. id_ecdsa iX =N, WRAG A US4, T RES i Permission denied
(publickey) P48 15, ORI ERIAZE BT 445

4. AP AR HHTEAL (ssh ).
AT 4 gitremote -v, S HBLAITRNA:

$ git remote -v
origin https://github.com/lony2016/myLeetcode.git (fetch)
origin https://github.com/lony2016/myLeetcode.git (push)

BBk A bl https 5 UTIEY . RIS DT 7O ssh s, BIALTR

$ git remote set-url origin git@github.com:lony2016/myLeetcode.git

git@github.com:lony2016/myLeetcode.git: J&/R H Ui H FyHbht, SRR github, 1A
(4.3) Fn. HEWRR FIAE R OAE P, SH LRI . A git remote -v A FH—
T, RWECERY), Mk BLA git@ TR I E .

$ git remote -v

origin git@github.com:lony2016/myLeetcode.git (fetch)

THF A R LEZ 30 H 5%
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origin git@github.com:lony2016/myLeetcode.git (push)

4.6.5 PR BU R {2 P

o git pull: MIZAE G FERIUEHTIRA S A4, It A G-
o git fetch: MIZFEQIEREUE AR AH, HAZHZEH

4.6.6 ¥4 %67

-
Step 1: From your project repository, check out a new branch and test the changes.
l. git checkout -b Limingtanll-master master
2. git pull https://github.com/Limingtanl1/SiSR.git master
Step 2: Merge the changes and update on GitHub.
I. git checkout master
2. git merge --no-ff Limingtanll-master

3. git push origin master

467 it

I A B ORI EET, il “Settings”;
2. S/ “Options” #2H THYJ “Manage access”;
3. BRATRAH R “irfE” SFIEAGEE T .

4.6.8 Github fll Gitee i) 25 H2 4211 15 1

ref: https://zhuanlan.zhihu.com/p/143666689
A IR ATT R LI H A B 42, 40 GitHub., Gitee(f3 ). coding 4545, {H
— R T AR KR T, i X S EE AR, KIHFZEACFI—M
MBEATER A . AR 2 IMET AT ([7]25) 2 2 A0 e ?
L AETH B R ARE]. it BRUBCCHE e, AnRAET H H SRARAE. git BRUBOCHEIE, Seffetfy
EAFTITER RIS B KRRt Ay I H 2 e R AT
2. HACHAATIT config 3L, {2 Gitee(id z) B ZEHLALIEVE R BIWT, 4R B7s

[core]
repositoryformatversion = 0
filemode = false
bare = false
logallrefupdates = true
symlinks = false
ignorecase = true

[remote "origin"]
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THNILI, RIS $ 9 % Git  f2 Ak A

url = https://gitee.com/letell4/letelld.git

url = https://github.com/letell4/letelld.github.io.git
fetch = +refs/heads/*:refs/remotes/origin/*

[branch "master"]
remote = origin

merge = refs/heads/master

3. BURTH push BVAT, AR Gitee(13 ) G HEAILIRAS , (I — A B
JHSRATHERS, #EfiR4Y: git push -f origin master

4.6.9 gitee Permission denied [i1];8i

Refs:
o https://blog.csdn.net/dyy_csdn/article/details/81508809
o http://git.mydoc.io/7t=154712
1 gitbash HT ATl AT A
o HHTAE K ssh
ssh-keygen -t rsa -C “xxxxx@xxxxx.com”
o EERIY public key
cat ~/.ssh/id_rsa.pub (DA ssh-rsa JF3k, DAMKSHIFEEMHIRFESE )
o KFEUSIMEINS =, #mHidl https://gitee.com/profile/sshkeys
o AimkiA: ssh -T gitQgitee.com

FYF a mELER R 32 H 5%
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U IR P SR/ R 2 St LR DK (B
SR b, FARITARAE TS . URIEH ]

51 RBA)Zm

5.1.1 ;EE:ZI}:U\LD‘ “W%Eﬁé”

o BRI AT AL R A HEATT 7 . AR T REA M REIRA, T L[]t
KA, R FrARRREA SR .

o (HRRHII SRR FrPATREEE “287 B ) “iff” 27

o [ “HIN" B, FrPATHR ANKEOROE, ZHUR BN,

5.1.2 [E5MEA e

] 53¢ 0 B e o
o BERHITY (A TAEMAL).
o BGAEIIIT R, Bprd MR RE R, SR BRI R U

I e L
o AR/l
o AR (R AE)

5.1.3 fag gl

o WM EHF—AAT? fRh—A- M, YR,

o BEGANMET, W MM AFER], PGS, AR, TRHRA.

o AAHTHEM LA, ZEAWHTEAT .

o JUEEEL: WRINEFEIRIC, HAE AN CE-> B &> WA, EEEA.

5.1.4 FEARINIR

o THAEAIRRATTEHIR

o LHAEHM, 10 PhBEAA,

o ibKFFTHEM, 1h/NFEFTRMEE.

o RGUILH , KIFATIFH (NFAR. AFETFFE).
o REEAIZIERF, PR L KA

5.1.5 kR

o LTI AR R B



TR, BRI $ 5 ¥ BRARHERS Vit 051

o f SCHAULHI A /£ 2 Ak

o T ANERA

o FIATHEAHTEFTAN T IVEH

o BAMEAIHT (HFaY)

o WIFTHME S TAELM: (HEEAMERL; AN, ATEMRHE; MM, FE
e, )

o FISCH IR, FISKTERIVERRE, AN HFEIE SO ke

o /NI, 15 f5ATHE, Mk

o MMM AZIRBRETF, Kk

o HIJEIF N 1 5 N TE 12 4

—RH
L WFFE R
o W T4
o NI4T 2 LY
o FFAER IR T A A5 e 7
2. T B )
3. RPN TR BRI

BLIERE =AY
1. T5 H AFFE 0 N 2B AR
2. T HAFE I A 7 REAS MU
3. T HAWFFE R N A SR RE MUY B4

sl 7 R G, A BRSO R, AR A E U

52 BEHI

o [EZ I IRPLF B 4 W
o EHRMASFE& (KEdF5)
o PlA M BB

5.3 WGk

o PERURILG MK, FRHTFAE, W AR AT —AF AT B RTA R, E—E
AR

o FEAMMEL, PUHEMIAN, MEMBU, B KinkE

o 9 AJRA R, 10 AHHIHH

o 5 RNFEHAIH

THF A R LEZ 34 H 5%
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54 RAARGEZm

54.1 B8

o BEMIN DA Fe0], ANEERAFVE RS EEINEN “Himk” HRNM AT,
HI TR EAREANEIEA I, A AR ERRh 2 “Ohad”.
o BLREREIATME IR, MOEREMIIA RS, 2 ONEGM, # T2, N2
T TR
o MAMRBOH A MBIEFE (RER] S, ER AR
o PRIk “WRHIARER” BN AT AR .
o [FVRERRL2E [RL T DALY FH 3R [v) 4513k
o IV G AR =
o JPYRUET L.

542 pp@t

o MALH HHERER tHAA IR

o B T HE I = EARER, AT EEP R = EALR., 20k 457
LTI R . WIS L IR R TR R (B SRR A1), T
i BT XX 7 ikE) XX %5 XXX e s Ry sl R AT 4
DR R LIFIR 0

o MWATFRINE, Bifi: FIKBRAMBII., HEEREARWIR. LRGN
WHEas; Bard BT, ARsoRIT, WARNMNITE, 25 HREAER N
BRI o

o HfhRER: HR. . 455k

o HFFEX G4 T, MEEHM . T L. HEPFFRA KM,

o WIH M XFZR . M. J5IAMISG, M AT R T

543 hg%

o MIMEIRER I BROB A, BEE&: WRAWE. Hir. NE. B
o THEHITIN, WRAT—5%, HHIARM
H—REHE, 32— 7NZ, b—FNEFRHE. 20K

o Hi—MhJIE: HIFONRINH e MAFAERY I (SUE 5 )

o S TAE: ATUH MR 2T AR L (W H AR

o WA MRS AN (FFFENE)

o fgfE ik IR T AE U BE AN B SERE So (BFFE R )

T EE ) 55 AR DU R -
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TGRS, WIEAAR %2 F BXaAHFEe PR B0 E1E

o AT HBFFE R AR VITESEA S 2 R B, (ER B A 28 i) 7 AR O
o AT H PR A AT VAR LI AN )
o HARINAINT
D) Seftt4;
2) Ffit4
3) A B AR, SRS,
o IR ) AR SR AT T 6 AR ) e e (P SO
Lo PR 2. BEE WAL 3. FRXTMIBUR A s 4. R8s A Ak &
5. BX.

5.4.4 Bt H W r ko8

(WFERE S ENAMITFEBUIR B S B, & G RARTI  a 5oR 1B 1A Bl
B0 B A AT AL 2 A J P a0 VI S phe 14 G B 53¢ 1) AR 3R HL B T i 55
(RS = BT NEE I

fir A

L ENIMIFTE IR S T v, R, N BRI

20 NRIIE, AR, ANRFIEATIM A8, IR 3-5 AFBFER G R HATAE
AT, ELR BRI, AN o] B SR g o

3. AR BRI FARIT BT 15, AZLEL FKEETIIRI B 15

4 GEAG IE AR BT Kb R, BT B EHE R & e 4 ik
T, WA T. MR, HerS MR o, sealir, A
REZSI . BRI RIS g, B F IR, RIS

5. ATATEE BEIE mER A ST, A SCEUIESS T BCA BEI . 2% SCHREENT, el e
MR 1 H—E RG] AR F RIS RIS, S0 E C B R AR
Mo EIN/NEAT LA 2 PR EE 5 ], (HANRERLAL, Wi m ik Rg
TEALAFER EXE—2, AR E MR R -

54.4.1 BHMPREZEYL (RERESE)

o Hi—Bt: WHIOMRAE I AR GUEA T B B sy AN E, FFFERtge A R
DLRITR Y, (E R AE MR AL B 5 20— 9, R = AR 4
RS, XS SRR R AL VIR AR . (300 FERANY)

o BB WAL AR IS PR AT A2 A ARYR, R AR TR X A
MARZXERH, BRI 23 R R, RIRZ LI, (200 776 4)

o H=B ML BRI IT IR AR AT ER, 2 BT O )RR R Ty
AT AR AR, (200 5242 47)

o HIVUEL: A H ML M T M A — =P AZ ORA R (JEBOR F)) . (200

)

%
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THGEHE, AR

FILBE BT R, ATH AFRBIFE S A M0 H Y, s 2073k
SBALRL PR D, AERCAU R A A BSOS R . (150 57)

o Sl IESCER—UEISE " UHT 10 47,

XE G T, BEA HHIE BRI AS KR

"]

5.4.4.2 [ AMIFTESAR e 53 Br

XASERGF AT = AN JE T IR -

o 1.2.1. BFFEXFZIM AR

o 1.2.2. WM RATAEN MY BLAR ;

o 1.2.3. fRULIEI T IR PR

o 124, ZRTIH i IR A5 1

o VER/IMREMIN, /N, —B 3. BEONET 817,
o VAT AMERL, PASCHRMCIENE, AhRSCHR, At B SR & .

5.44.3 ¥ CHR

o Bl 30 ££4;

o Mf[H]: 34FZIN, FWEA KER;

o RUE: EWNIMG EHEZEZARIATI

o IHFP: WHE

o VEH + ARV /MR SCE

o 183 M TE ARG —, RN RS HIHER)

54.5 WHMBZENE . BF5EH b, DO AOURILI S HERL2AnDE [RS8 5 2Rk

)|

(AR J B R PR N2 ) 5

5.4.5.1 WFsEHbs

EREAR: AT H R R AT, SR 2073%, @l iL Iy
RIBESE, SCBLMB e, SCHE A BT Btk HARR |

D HAw 10 SRIATAT5IE, At A, kB 2008

2) Abs2: RAMEATNRE, A2, BB 2808 ;

n) JAs3: RAMEATHE, EAtamd, B2 2808 ;

5.4.5.2 WFSEH%

BRI ARt 2, BHE T R A
D) WFFENAZERT, SO AR E B TR OME A AR R B A A8, —2%
WEFEAE, MRS
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2) HFSENES 4 52 BT, 445188 150-200 T, B & SN A R ERITE IR,
EVET XA T, SR A0T R AT A5, (B, A

3) BT NAIER KRR, AR AT

o M3 —ANEEH WSS/ MR, RN, S-8 ATFINE . FEGHIMEAH
i, ORI AT7 IR

o X EH T, WUAETTH HIEHINLAN T -

5.4.5.3 URPIIOCHEPERLE (5 R
D) REERHEEARITTE N AR R AT R0 H — I ARtk th A% O [ (1
FERCH DI EL)
2) SR UEHIFSE N 2 Ul R D7 VA R pfe S e I, UMARR A ) O SRR} 27 I gl S ) SR
AT IR AT AT R PR QIR A BE BEME A BT 2 B2 1 g ok o
o REEPIEIBIRIICH, ZUEERM, AR PAEAYE, AL E I
2 fL, AR

5.4.6 fURINIMEGE )T R B vl A PEsr B
(USRI BORBRE . i T, RERORGFULH) ;

5.4.6.1 Wig5siiik

AT HESH AW, RGBS 05 ELIIER SEI6 U0 UF 5 T AT
LHFFERT I A2 KB R BT

o RGN B—m5 317AN

o HLBHFST 51 -

o (i ELIHIFTH -

o SEYGHFTT 7 IH -
B—H5 31TAN, RNBIF, RIMGEZ R ERH .

5.4.62 BiH AR
1) W SCRUCNATAM, DN ESR U2, TSR L2 EE A T

2) W WITENA . MR B2 TR 2OR KK H %, A ZURIT, R
TR, M ERIT T .
3) BRBRLAIARA
o G EAREENEE, 29200 7 (£9517), FENAGWHRM2T7%,

G ERPIR LA AL, BT LUK S 45, He2Rd U

ENCIR
o FRE—NORBE LIS AER, SR T O AR A IR, AR
HH A R LR ) DT YR R
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o B [T RAE, —H TR, VBB EFmHRE . ELARD I
JPIeG, BB, BE AR B A SE I SRR A 2 S W

o BIMERAI LI K, Aot ARRES, AR, TR,

o DIRERERFTE N A CXXXX YL AR B/ IMRREIT— AN . Bl
o 321 BIRENA— UNHRNE) BYSEHiRkLk
o 322 WIRNA— UNRMRNE) Bk
o 323 WIITNA— UNRMENE) HSEHiR Lk
o 325 FEM AR5, TR ARER SRR .

o IXHEUF T, MAEHE I HIE “RREEEZ TR T

5.4.6.3 SIS FB
AT 4 XXXX (075K, 52 T A ARSHF ), TFRTF 53075
o (iETEK
o PRI
o FEHLIRDTE

54.6.4 XhEEA
KRN KR W, 20 T RITRNES, TERRT RN, %
SE R DB )

5.4.6.5 w[4rPEsrHr

AT T4 = AR TR S -
—. HNRSER ERIFT, g E B EE AN ] SO ) S
T SERRAENIAT, AL BORBE KRR e %, AERSIN LRI EOR

=, HNHECRE BATAT, RS AZER, R A SR E g o R g

5.4.7 ABH MRS a1 24k ;
D) JEPEEBHT
2) GIAZLENH: Dye B G A, RN B0 B E RS E, 4507 A
TR XR/ NG K ST 3T I A
o X EL T, KMUTHRARE AN T .

5.4.8 ARJERFIEVERI S BOYIME eS8 R

QT PR AV 0 R o N R s N R G S (B RS B R
o 2022 4F 1 H-20224F 12 {;
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2) FEEWAMIUEINT B R FRIE T 3-5 i, H#i SCL 5 BLYICR 3-5 fi o
3) BRI 12 4, BEFRAEAE 3-5 44

5.4.9 WFFERERRY TS
5.4.9.1 Tfi3ak
(AT H A X LA B A BUS ISR TAERS) ;

L1 iSHIBARERE TS 5t —FiE N AR AURAT R S s CRSZma I, B I st
AEET), HIEANSEREALIAE ARG, BUHH B R, MENg—1, Rl
HN RIS . HAR N — DI

1.2 fEAR B HWF5E TR 2 ME IR E TS T iEmai
L.2.1 BEFENZS | 7w TAERR R
o 3-5 AP Z O T Y LA
o ZOKRED (BEPL. Arbrid fe sl SEoR a4 )
o BICEF
1.2.2 BEFENZS 2 D7 TAERR R
o 3-5 PR IZ O TR TAE
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o BICEF
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o Nib——JLSL BRI BE R
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1) IERSCHF (regular file) © @ —MERBUG SO, MM 1s 1 EEREAH SRR, 25
i =1 S M B L O ST 1 S & L B G L N S5 5 G L S B A B e L
(ascii) FN—#EHISCHF (binary ). ZSCASCHZ W] AT cat, more, less 55 T H H A F N
50, T BRSO AN RE . BIANFRATTH ) i /bin/ls B2 — > ki SOk

2) Hs% (directory): X MRAZ MM, w2 H %, B windows NI E AL,
A linux FpIRATAI SO, MM E & 1s 1 &EF/H—DEER" d7.

3) BEHEARY (link): 1s 1 E&FHE—NEMHR 17, L windows FRYHREE . XFh
SCPAE linux AR DL, T HAEETE H WM RGBgE TAEH RS, MBS B
— PRI FEREETEERNA.

4) A (device) : 5 ARG EAN XM —LEY S, EHEAEPTE [dev XAHRZ
T EE S AW KB (block) Bt e — LB AAdE, DARRBE ARSI R
B, MR AU RS BRI — S AL A% 2 /dev/hdal SEEEfRY S0 ! 5 —
MEWEHR D 4 FAF (character) A JREE— 2L 4T 042 1A, I angE AL
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4479 1.sh fLFESE—A> shell script , 2.tar.gz RFEEE—NELH, mycenf [LEEE—
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W F PRI TR R AR . X AR T4 Linux T .

7.8.2 PRIRIE

Linux PEA PR SIS . —F AR SAE T USSR A I ZIA . S
PERACTE G B AR T E SR AT ITRE Y, IR AREK . SE RN SR 7E T 3A
PR IBATIN A A NAFRY , FEGIFIE R LR BT L, A AR

THF A B LER 55 H 5%
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7.8.3 PEAFLENRE X

PERMANGHBA R, MR, aTAR RS, AR AT AR (E 2558 < 7l
HMSCo BSE AP AR P AR OB 22 BE R IR Z 8, AT e AR AU T 46
BOPE AR R AR T8 SE SRR arAb I, AN IR P A R R AR [T A 2, 84
TENAF BT 2 — iz L R I S

7.8.4 JESCARRE Iy Y

1 linux FESEREHRZ.a, R EswiL:

Step 1. HIYFSCIFgIEA R —HE0, F1>.0 BB & IXAiIX HITHIfT 5 &

Step 2. ar iy FHR £ 0 Fedi il a, OSCHFASFE  ShAS N G 82 50, Bl gee MIFFES
Bgmikre4 Bl :$ gcc -fPIC -c *.c $ gcc -shared -W1,-soname, libfoo.so.1 -o libfoo.so

7.8.5 Linux .o a .so .la .lo [ IX 3

o o iy H bn 3t
o ar SR, HIMRILE T o UHHT T4
o so: FNAHERE (L)
o lo: fifiJi] libtool it iy HARSCAE, HALHUEAE o SUIF SN T —L8{5 5,
o la: fifiJi] libtool Zii¥ Y FESCF, HALRASCATE, L3R A 44 S A S ERY
HH A S
(1) libtool 4 T )5t libtool J&—™itll FH R SRR, K7 3h 25 ) 52 2 P i
Gi—. WM O ] libtool ARMET YA, ATLATEA A& _EAIEIE A Zhas
AT PAAH libtool 52 gee FY—HHER, HALK T gee (BUE HAMMIHIFE), T EFRAE
a1y, R libtool F5 24 FEMPLLERIAT, libtool KfAb R FE K MBS 405 . libtool
528444 lo. la JgH libtool SUIFTAZIHE .
libtool = F)— M AT i 1 A i R AR A T A FP ke 1 PR R OB IR0 A5 R Y
PERORSE ¢ AR AP TAERH TR, ARSI T AR 519 N ) B libtool S 48—y 11
Fe 1 AN[H] -5 (8] PR ) A4 PRI 22 A8 4T, A l— DR E R4 0 Ta 152 1% libxx.la
(HEERA SRS, IR B R 2, BRETE la 9SO, 3
[¥) dependency_libs i5Ri% FEUOHI BTA i (HerbAy 2252 DA Ja SCPFIITE ALY ) 5 libdir
TG T PR 4R 5 Tibrary_names jC5% T PR 475 old _library s T ¥ AE R
HF o
W iRt B E link By B EHE, QARA TR IR A4 :
$libtool —mode=link gcc -0 myprog -rpath /ust/lib —L/ust/lib —la
libtool £x%|/ust/lib F§A2F 254k libala, SRJ5MHIEBEEPR O E ZHER 4T (L
brary_names F1iCi 5% T 1% 44 %, il liba.so) %42 (lib_dir Hics% T, Fefl libdir=" /usr/lib’
), IR[AIE AN usr/lib/liba.so S ELA IR Y gee @47
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H I liba.so KT % /usr/lib/libb.so, NI liba.la H 2545 dependency_libs=" -L/usr/lib
-Ib’ = # dependency_libs=" /usr/lib/libb.la’ B9F7, WS ERTE, HAF BT “-Liusr/lib -
Ib” 2 1ESHUE L ece AT WIFRZJ5#, libtool M /ust/lib/libb.la Hrisz S B 1Y libb.so
WA FRFNERAS, RIGH A SEL “/ust/lib/libb.so” L4 gee fi 4T,

Y I SO SR iE AN libmylib.la (g, HAn:

$libtool —mode=link gcc -o libmylib.la -rpath /usr/lib —L/ust/lib —la

FLARAG ) I8 R I AL, R AR Ao (6 S AR 7 P R D) A A 7 ) e 2
FIEE .

A libtool TEFERERY IR H 298 L B 52844 4 1a 1Y libtool ST SEBRIR E SCIH44
PR 2 22 B AR DA S MR 9 A8 e I ST R i Y

(2) A -W1,—rpath-link -WIL,DIR? fdi{] libtool fiftse iz i) i b 2% A4 )8 -
R AR, B, OB TR . (H R AZIRAE R, — DR WL
2 - FFA e BT A BT 2 H libtool 4wikAY .

7.8.6 JEICIE A HALIL

IE linux T, JESCH—HcEus/lib /lib K, 85 E I %4 F—k N libxxxx.a, H
XXXX 21% lib B4R . SIS EER 44 F— %A libxxxx.so.major.minor, Xxxxx 4&i% lib B4 FF,
major /2 F A5, minor J2RH|RAT

— i libxxx.so 4&—PHEHE U1, HEREF libxxx.s0.0 SEIXFERY SCI o IXAE R 2R RUAS
BT, AT, T ATE D I E TN AT

7.8.7 W A AT R IR e A
1dd i & 7] AEE B — AN AT P TR 3 B 2 =2 %, 3 41 # 1dd /bin/Inlibe.s0.6 => /lib/libc.s0.6

(OCE40021000)/1ib/1d-linux.s0.2 => /lib/ld- linux.s0.2 (0E40000000) ] PAF £ In iy KT
libe FEA 1d-linux %

7.8.8 W[ PATFFAERATIIIHB A i fr 3k S e SO Pk

RGBT A I, BEAS HIE OB R 44 7, (B R FIE 4 %)
AR IEI L 2 R LB A (dynamic linker/loader) 3T elf #aXHY I PATHER , 2
Id-linux.so* 52, T 455422 elf SO DT_RPATH E— 35575 & LD_LIBRARY_PATH
—/etc/1d.so.cache {431 FE—/1ib/ Just/lib H 536 2 FE 0 )55 H i ANTE

7.8.9 BB AR il &S e & 2l il

WIAHRAZEHTENID B E /ust/lib T, 2 1d BRIARBIS R, ToFRHAERAE. IR LR
HAH S, FERFHA ] /ete/Id.so.cache 3L, BHRANT -

1. g /etc/ld.so.conf ST, A PESCHFTE H SR ER 12

2. 1547 Idconfig, Zap4 4 ft/etc/ld.so.cache LI

THF A B LER 57 H 5%
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7.9 Linux Ziffli H 554 )%

PA GCC iy S XN Bl -

24 Hi B undefined reference to *xxxxx’ 5iR7 B BEHEE IR, NEgmiRes
e, WU UL HAX AR, UL VRAORE PP IR AR B AT D, i R ) G e A 18
I SEOWSAR, BT E SR P MBI E, Ra ey BN 2 T — Lo R 4L,
2N LA R SRR R E R P R, TR E IR o 24T I A-Im,

7.9.1 -1 fI-L %

-L F8E PR AR, -1 3R e R R4 .

I ZHOH I RPR AR E R P SRR I, -1 SRR R RS, B2 EARAEIER
PESF A AR RNE? R UL, M4 & m, {044 72 libmuso, 1R
woEL, LEZARL b MZ.so Kl 4 T .

U TRV AEE 2SR ES T, A8 S Z MR A = R A
ny libtest.so, AR FATHEHE libtest.so £ DI F|/usr/lib B, Zifmfhn_E-ltest %0, FA 150
RE I libtest.so FET (244RZLJT] libtest.so JiE LR A, FRATIEFTE S libtest.so LAk
)

JiCAENb Al/ust/lib Hl/ust/local/lib HLEFEEHE -1 ZHOIAERER: 1, (HANRPESCIT
B = AN H SR H, e A H SR, XEHERATE - 28000, e o e,
HEE(E B KA “/usr/bin/ld: cannot find -Ixxx” , Bt 245 1d 7598 3 N H 5
HARRE] libxxx.so. iXEF 7 M—DSE-L IR EHIA T, Hans Hey X1 EE, B
TEust/X11R6/lib HE R, FA 14130 w2 H -Liust/X 11R6/1ib -1X11 4k, -L SEUREN
S PESCIF TR H 5% 4 o FEHCINFRATHE libtest.so JifE/aaa/bbb/ece H3g N, HREEES B0
f&-L/aaa/bbb/ccc -ltest 75 7p, K libxxxx.so H&—ME4H2, PARHO R, L libm.so
B HERE ] /lib/libm.so.x, /lib/libm.so.6 W 4#32%1/1ib/libm-2.3.2.50,

WEOREA X R, e mi, o 1d Aad libxxxx.so, BT AGIRARE N 5]
xxxx J, 1M HA libxxxx.so.x B{F libxxxx-x.x.x.s0, —4EREFL P PAT In -s libxxxx-
x.x.x.50 libxxxx.so T TR GHEEE SRR RBRIIY , B RZ T A4 it Ak iU
SRR, AT xxxx-config, — e ust/bin H3RT, LA gtk 1.2 i S 4L
HE AR 2 gtk-config, $HfT gtk-config —libs B REFS-2] DA R %y H "-L/ust/lib -L/usr/X11R6/1ib
-lgtk -lgdk -rdynamic -lgmodule -Iglib -1d1 -1Xi -1Xext -IX11 -Im", X2 4iF—4 gtk1.2 14
Frird i) gtk 5EEESEL, xxx-config [ T -libs ZHIMNAA — DS H g —cflags IR L
IS HER, W1 2450 e NEEATRS YR AR PARIT gtk-config —libs
—cflags, ARMMENR . PAERFBH0E BT IX 5 AR T, mARm I ke i il
KNG ECE BRYD TR IR A g i i 4T LI AIX A xxxx-config —libs —flags*, A
IiE—> gtk B¢ gee gtktest.c ‘gtk-config —libs —cflags XL ZEA L T . HE A2
5, Mg 1A TR B

T xxx-config PASL, BUAERTIIF K AL —fBeHR ) pke-config Ak sS4, 1Ty
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VRHR xxx-config JEfB, {H xxx-config R4 X HFERITF K f, {H pkeg-config 115 REIT AU
MR SR R R, 1 pke-config —list-all fiy4-nJ DAS Y BT SCRpH B AT I %6, pkg-config
i1 L pke

-config pagName —libs —cflags, FH.H' pagName J21144, +& pkg-config-list-all B 31 144
B —AS, ol gtk1.2 ()44 T2 gtk+, pkg-config gtk+ —libs —cflags [ 1F f ¥R gtk-config
~libs —cflags J&—#F£M). HUN: gee gtktest.c ‘pkg-config gtk+ —libs —cflags®.

7.9.2 -include FlI-1 2%

-include FH AL 3k SO, A B0 A 75 Sk SCARET AR VRS HL ] #include xxxxxx 5%
B, -include SR M. -1 S0 R4 E LU H K, /us/include H sg— B0 A 1
FEM, gee HHEEAPEIR, (HR QIR LU AT usr/include BIRATHZH -1 58 E T,
etk SCPFicfE/myinelude H gL, R4 24702 _E-Umyinclude 24T, WA
IR 2452 —~"xxxx.h: No such file or directory" f§iix. -1 SR DAHIAHXS B4, HoAN
SRS ETE S, ATRA-L SRFgaE . LT ATHE R i —cllags ZH08 2 kA -1 3480
o

79.3 -0 2%

XM S L, —BUH-02 Wi, MRMRRF R, A gec test.c -02,
AT B FP L BAAL Y ZL DN, AT EE T RE A Py (FRBCA Wl ) -

7.10 PR S b a4 s 5 b

Xt linux AR, ALK 2 BAR AE R 5 e 00k, b 55 de R IR 3 b 22
AN ER SR . B PABRATT I 222 linux #4E RGN E AR A GBI F 1 . SEE1X
BWMVFIRSAREN, B HS R HRE ol A7

e, EIA linux FIFEH windows —FEFEI F3EAERSE, (2 ENTA —MRARHK S
W2 windows BAERGH EIE S S MNAZ— KR, PRI, 1M linux B0ERFEE
FUHDAR — R AN R — . TP linux AR AT DAEREAS 223 P 5L
AN AN S Wi e 55 45 ) TE 5 B a0 T AT ARG B URIN T, Al SR AN S e ?

URARARRS linux GRS HR, AAE linux gLR I windows —FE, ARARTT A2 4]
FESET, LM windows —AEAARE linux H2 AR o (HRZAIRARAEISC— A%l i
linux ARG TARNN, ARBABARME—RITUEA R EIE A0, Mar< 5 H IR

HO— R, BRI AF, FATER S A B SS 400, AR RETT & KE
FLbRAEAR LB, BARE R tA MR R TR SR AR R i g5 d . D@ IR
FERI 28 TESTIR, BT AMIX T T A A e B AN Bl [T 7 B

T HE/A, &2 EERE T SRR ERE RS0 unix, FHZERE. 2
SRFLIE AR linux (PR B A ap AT 500, A ar AT 50 A4 FR15_EJ2 linux Brait.
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711 BRI

o PEfE: BFIANHFMEALNHFES, WEF|ik/usr/share/doc X AH 5
EE S /usr/share, XARUFHRMF, Linux 1301 R G02 BB U5, TR
R MR S 7 JHIRT)

o YXfPEAE: EURMAMRHFIFIAIERTE, H1/usr/share/doc

o FHXTEEAE: EURM M AT AR IR SALE B, AT P24 E H s /ust, ABAFRIR
H1/usr/share/doc —FE) H sHIAHXT 45 4 /share/doc

4t of B A AR R AR ) A 5T O 2 T SR SR [R], — S B MR H SRIT IR SAE
T 3 — 2 M 4 5 H SRR

7111 A AR

o BIAEFRATHE R I ADE 1s %, B2 B35 N &Y echo iy, P4
AL, WIR—AarS (B 1s) R IARE, BRZWE—A Is iRz 7? A RIE!
B L, st RINT al AR EE A -

PARHN /4 ki A2iz A7 4, lan [/oin/ls | 8% [/1s 1; h alias $63)Z a4 Kisf7; i
bash P2 (builtin) Ay 20635475 B0 SPATH X ANAS B 38 S8 18— A A ks
7o ZEHIEUL, RATLAT L /bin/ls J2 BRAHRT Is BA, A MH 1s A i H)2 /bin/ls
WABE . Bl bin/ls 2 HHERBHZ Ak Tk, 1 Is &Hh [alias 1s="1s —color=tty” |
XA IS ARARE T i S ST, HSGE type -als 1A DA
FRIFIRL ! IR T R I T i !

7.12 RBAE R

Linux PRli2¢ 5 fEdl B 5 7t Linux Shell A%, 1R 2 7% Fr Al I A AR 1 i 1 #1H50 28 ok
REAGEE . AR R E .

7.12.1 fF 2B

Bash Shell fl—/FR{EFfEEZ5 & (environment variables) )RR -AEMEA 5¢ Shell £
TEMLAEARSERE R . XN AR ERR S f R . PREEAE A6 Shell
SR, XA Shell @8 AR AT L. B & 85 0 HXF Q12 B 11 Shell A L.
XL FREAS S0P 28 - AR h R BRI SRR R B AR R AR A . 28 01kUL, A
ARETEARAT H ok P4, 5 PATH XA RARKI KR . BIAsfT Is X6y
A, RGUHR S PATH X2 i U Pric Sk BRI 7 K 48 i & AR 7R 358
PATH 75 5 NI B AR A E] 1s XA a0, S TEE#e iR “command not found ”
ARG -

MR Ll — s, B4 T Linux System "|Tii, A HLARER 77 58— ialT
i, Migian “FEIERA Shell KR Linux {45, /@fE BRI R Linux 2 J5!7 X AITEBLTY,
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XASIHEARSEA — > Bash iz 727, A W DAEIEMZ i Bash SKRER RGE0HE . TE
#EA Shell Z 1, T REHZE LA B AMBEHR I (303 2 — MR L E &
Bl Pl BER R R aEEN) , FTLASAE —Srgn L R” FERFEARSG
T, X EFRIEAS BRI PATH, HOME, MAIL, SHELL %% #EAHEER . HTX
W5 HE SRR, R R A RS kRN

R 2R AR TR P AR TR g Y X2 P NAFRLE R X R ! #ig bk
FERXAER -

WHEN—A shell, #ERGSME—ICIZX B4 shell (], HLNAFHZ AR
TR U AR SRR T A export Tifig, RILALE A& LR NAS 2| R Rz X
Mrp (RS R M ME T —A> shell iF GREPESITAEY, TEFHFIRARAETT), T
shell B AKFAL shell FIFREEAS BFTTERICIZ X B G A O PR B XY v o 3 iR
3 Z, FeAT T PALE S S AE B AR A AR Y 2 [AIAFAE , DARS B F 5 (A A 2R EE
e ! A EREA R, XA [P R] 5 [bash FHEREE] BREAK—FE, 2465k
Ui, PS1FFAZIEZ R, (H2X PS1 2520 F| bash 42 11 (PR 4R ! A e
JE R e !

TERF BT, SO 4 RS B R Ar . HAR FRTRUACH “HiAs e = &

JRAEET ., CHE SRR = AR

7.12.2 HEREEE H——env

M env A] AR B IAREASEE, env /2 environment F4HE . RG] H—L8 LB ELY)
PRI A

o HOME

REMPIZE S M cd ~ X2 3O K B R80HE BER cd AL B AR k] 2

MPZER, MR, ARESFTFH R RES BUH BX A2 R E.

o SHELL

T H AN FAEE 8 A EF Shell, Linux BRIAfEH /bin/bash .

o HISTSIZE
BEH Iy S A TSR AR
o PATH

BEBATCHE S AR, A S HRHEARS O 20, BTS2k
Jy i1 PATH (28 BN H SRR, FrbA, HSREYIDF 2 d 2

o LANG

WEE ARG REE LA MNE], 2200800, MIRNTIEFENHELE perl INAEFIES
SCPERS, B TSR A MR AR SCUE, WRAIA BT g IEAR , W]
RERT AR, — ok, FATH SO S # 2 zh_TW.Big5 ol # 2 zh_ TW.UTF-8,
XA 2 i i A 75 2 AR L BT DA, RIS, ] RERR 2B T — T E R KU
o RANDOM

DRI A R . H TR 2B AT A BEPLECE i . TRwl2 /dev/random

THF A B LER 61 H 5%
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AR FANTAAZE L XA BB K922 5 (SRANDOM) SR BEHLIRAS Fif
MUEUE. 7£ BASH [3f3E T, X4 RANDOM AF g N2, T 0 ~ 32767 2|
(215 — 32768), A, FL8E echo SRANDOM I, RAHLL L AHBHLILE
T 0 ~ 32767 IRUE. WRABEAE 0 ~ 9 Z AR, "TRAFI declare B 2544 (H
R, RIGIERAOR T LA T
declare -i number=$RANDOM*10/32767 ; echo $number
env fir A — N MR R 45 I A 2 ke )y, 4
#!/usr/bin/env python
H17F-7E Ubuntu 7 Shell #ii A python ERIATE I f /2 python2.*, Fir DA 248 & R & h
python2.* ZEH(A . XN
#!/usr/bin/env python3
H1T python £#7E python2.* FI python3.* PIRIRAS AL, FrfiiX a6 & kg N
python3.* JEfifA .
U ORMATRAEN T, TRREE R R I

7123 HENMGEH—set

Bash RN GG R, A4 5 Bash #ER OA XA RE, UEHFPACEX
AT . EAERXAZEATPAE A set fird. set [ TR AL, K5 HAD
1 Bash WIS BHEE WoR ok . — Ok, Needm g, HERRATH prxf
Shell #AER: A XIER, WHESHNREF IR Wieidl, AL, 78 Linux
BANES T, HHRENF R RN R RN RN EFENL R, THUTX
Sy B LA E B LA -

o PS1: $L/RFAFINELE:

X2 PST CBUCFM) | ARIECTFE), IR a2 FRn T4 SIATEIR
T [Enter] #Z8E X A, BIFEHIGH IR TR, e Fshii
Bux M . 3k PST R R — SRR AT, X SRRRAT 5 W] DR R AN )Y
fH 8, B KATIY) Bash BRIARY PS1 2SS NS W REA LU 22 R, AR, 20
RE I 4T . W PAM man bash A5 —F PS1 fAHCUAR, DARRARIC
TS L

o \d: HEIRE “EIAH” HE, a0 “Mon Feb 27

o \H @ SEE EH4

o \b : AURENABESE A/ MR Z B4 F

o \t : TIREHE, N 24 /B “HH:MM:SS”

o \T : BRI, A 12 /NEHgE) “HH:MM:SS”

o \A: BIREE], 24 /M%) “HH:MM”

o \C: WIREE], S 12 /Mg “am/pm” FER

o \u : HEMEHEWKS#FK, 40 “root”

o \v : BASH [WHRAME B, WAy 3.2.25(1), UHL “3.27 &R
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o \w i R TAEHRAFR, RREHSRERMN AR HEHZESPL ~ A
o \W : F|f] basename pREHIG TAEH KA FR, MY s — 1 H %4
o \# 1 NSNS
o \$ : PFRTR, WIRSE root I, IRTFHRN#, HNELE $
o $: KTFZK shell ) PID
$ AGt @A R. ERERNE “HEXA Shell FLAARNAET , Bl IriEm
PID (Process ID). AHZHITAF A1 Shell () PID , FEFTDAMI: echo $$, HILKEFE
2R PID 554 .
o 70 KT EANBITAT I A H
St — AR A R . Bash U XM RAR B, X MERRZ: “L—
AEFTR A BTG RE , B AREE SR AT 5 R E” B
AU MFATBATHE L A BT, X B AR BT — BT E RS . — ok,
W BATIZG L, WabE—4 08, WRE TR kAR, ma bt
RS, — Bt PR O BB IE R BRAK .

7.12.4 V& EIAE A export

R il Linux UG —4> bash Z J5, 4R bash & — DML FRET, #Fkh PID
IR o BT RARTEXAS bash JI& R BT T ik AR AT A 042 XA~ bash FirfizAz ik 19, HK
Ly R IR A RN TR T BUA TP SRR PR &, TRTFA
SR ACRR ) B AR BT PAVRTEJR AR bash 1) H & AR BETEHA T FRIT S
HEAN, —EHIWREH TR R AR R G, XA !

AR, WU, WERILARRE H @ B A S 3E, ISR DA
TH% AR B H RS T TR 177 MRl ! 348! BbR, HRAS export Ay SR A FML! 40
AR B RS B NS AE TR TP R, B2 iE 17

export I & 4 #f

AIERAU T Ik export M A AL &R, IBAMBRESITE R [PREEE] 75 okiE!

WEAGZ RN SR E A | ERRGHEESARISRE . W
Ji7R

1 $§ test=''testing a long string''
2 $ echo $test

3 testing a long string

4 $ export test

5 $ bash

6 $ echo $test

7 tesing a long string

8 $

Sh A AR R test J5, JHBN T Shell HERETE T Shell HALE | test BRI R AY(H
XU, P export iy b EARM TSR R, MR TERIE. EEAETH EE
SCASRIS, AREMFIUAT $ K5I AR
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A A PER B ¥ T LR ] Shell RS SRR 36

7.12.5 V¥ PATH B354 &

PATH 33578 &2 Linux R4 Fi 2 MM R. B2 LT a2 A A
BRER. WARAKRARGS, B4 “command not found” [H4551R.

IV R0 75 B P S TP T AR P B R AE PATH BR5AE &P H Sk R hid g
ik PATH SS5AS 5605 7 A ALY A H 5o AT AT IEn R 38 % H Sk 3 3G 1) PATH
WA, TORRMLE L. PATH Wi HRZ [B& H B 5B, FreA B sH ER
PATH B, )5 AP INET H LTI AT o 9 R 5L AN 8] PATH 35 A v, X
AR YETH SR, Bl: PATH=$PATH.

ik A ML AT DR Shell fR1C R SCPE A 36

7.12.6 HUIPABEAL i

Z: )1, declare fiy2>.

7.13 JHHiEL

7.13.1 JHPomALit

Linux jg— NGB M FHEIERSE, TRABSIN 22 — LA e 0 P M Y
PR AHEOUBR T2 3o 7E Linux REHAA — A P& RIORSEUF 5519, B
40l nobody .. admin, ftp 5. FEVERMZ, FE Linx HAFHPBAZ 24 NB, HEA
A2 root, B ETE A ST, BURIR/IVERZ AN Y. AR 22 BRI BRI T A R
AR, JEHZ A A FAURA R AR A AR e, RS A Linux il Ay
BURA/NF IR o HSCHTIE AR, WA [R] 64 i B e U 0 B8 SO AN [ 7= A ) — b R
Ho MIXAMER AR FM—DH RSB ey, 02 BH AR

AR I RE R A A RA SRS S o LU TS A2 P 2 R L4
FRE, —PHAPAE T2 A M4, i AP 2N R T 4. H T AlfE
A B Y2 ORGP B B U M) SRR RS, BrAZE AR AL, el iERS 45
TS PR L —JE RSO IR, i EN R P Z TRl BRI SR, A
FAE AER T Z B HME LA RFL R SR Lk B T A AR XA R A
FFAERY LS H B BITE

BRI OARERAREE LR, (HAR WA A Lt R A 2250, B2
P4 RS . home FSRDA S Shell SXEEEIR . A7 7Y R 2T 55 Wi aa 17 R L 5 e e DA
P24t LA nobody Pl rl AR T Neginx2fg TAEGERE . Xt T8 M P — e
PR LV Shell T, LU AN /sbin/mologin it AFIKRG Shell, MItdr 1A BLR LIRS,
2R LA LA E RT3 AE) Shell (ULAT 8 AT XCF)

2Nginx J&—FPERER) HTTP A1 S 1) OB 55 &, thd—> IMAP/POP3/SMTP LBl 554 . & PAMRER A2
FEME. FEIIRELE . BRI ARG GTIRIHAE . RG22 AL E SO if 1 44
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AT ECEE RS A Shell 1), H:% home H W EA .

THF 28 R ZER 65

H 5%


https://github.com/xuanleng/SiSR

TGS, LRI % 6 % Linux £ ks

7.13.2 /etc/passwd 1

letc/passwd 3L, HRESE <77 R “etc” SCHRIETR I passwd U, WSS B, B
AR IR A K. BIBfRXRE, FOR TR T o« BUIAEORAE R RS U@ /etc/shadow
AL U 1 5 130

letc/passwd U@ FRFEN FEAF B . i, FIFERE Y R 5 Hhax A St
INZATE :

root:x:0:0:root:/root:/bin/bash

daemon:x:1:1:daemon: /usr/sbin:/usr/sbin/nologin
bin:x:2:2:bin:/bin:/usr/sbin/nologin
sys:x:3:3:sys:/dev:/usr/sbin/nologin
sync:x:4:65534:sync:/bin:/bin/sync

games:x:5:60:games: /usr/games:/usr/sbin/nologin
man:x:6:12:man:/var/cache/man: /usr/sbin/nologin
lp:x:7:7:1p:/var/spool/lpd:/usr/sbin/nologin
mail:x:8:8:mail:/var/mail:/usr/sbin/nologin
news:x:9:9:news:/var/spool/news: /usr/sbin/nologin
uucp:x:10:10:uucp:/var/spool/uucp:/usr/sbin/nologin
proxy:x:13:13:proxy:/bin:/usr/sbin/nologin
www-data:x:33:33:www-data:/var/www: /usr/sbin/nologin
backup:x:34:34:backup: /var/backups:/usr/sbin/nologin
list:x:38:38:Mailing List Manager:/var/list:/usr/sbin/nologin
irc:x:39:39:ircd:/var/run/ircd:/usr/sbin/nologin
gnats:x:41:41:Gnats Bug-Reporting System (admin):/var/lib/gnats:/usr/sbin/nologin
nobody:x:65534:65534 :nobody: /nonexistent:/usr/sbin/nologin
libuuid:x:100:101::/var/1ib/libuuid:

syslog:x:101:104:: /home/syslog:/bin/false
messagebus:x:102:106: : /var/run/dbus:/bin/false

hplip:x:114:7:HPLIP system user,,,:/var/run/hplip:/bin/false
pulse:x:115:122:PulseAudio daemon,,,:/var/run/pulse:/bin/false
phileas:x:1000:1000:phileas,,,:/home/phileas:/bin/bash

AR MR R B, XASUEA LT, ARG A N
BATHES 7 EIT AR, KGN
4 #6: )HID: 411ID: Ji1)y4:4:: home [5t: Shell
CET B B AN, R B S B, AR AR X X
AR BB A2 P UID(User ID) Al GID(Group ID), JGig A2 i k& i 4, Linux
HEEEADRIRS. T IRBURFER A e H, FERRFEN A STE RS P RE—1E.
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TSR, AR

UID #iI GID Jg w] AR, A ENTURI A FAEEE . #2 0 /i UID #il GID 2
Linux R4 HERRIRT, BA1 LS root F A root 2. BAR R G0 HIX 0 FlEE
Z(#) UID 5{ GID, {HRFEMIA 5 Eifg ittt ¥ —20 B, 0 HAAMU, Se%h
5 17499 2w T RGN, HEAnmri 2 2] AL Rl LR 22 i Ml — U L 302 3T
HUETIXIE; 500 T 4294967295 & Be e Y .

NTHRERITE, SERN passwd SCHFREBONRAEUNT -

root

JiilaZ4 Wi | APID | 41D | A home H 5 Shell

root X 0 0 root Iroot /bin/bash
daemon X 1 1 daemon Jusr/sbin Jusr/sbin/nologin
bin X 2 2 bin /bin /usr/sbin/nologin
sys X 3 3 sys /dev /usr/sbin/nologin
sync X 4 65534 sync /bin /bin/sync

games X 5 60 games Jusr/games /Jusr/sbin/nologin
man X 6 12 man /var/cache/man /Jusr/sbin/nologin
Ip X 7 7 Ip Ivar/spool/lpd /usr/sbin/nologin
mail X 8 8 mail /var/mail /usr/sbin/nologin
news X 9 9 news /var/spool/news Jusr/sbin/nologin
uucp X 10 10 uucp /var/spool/uucp /Jusr/sbin/nologin
proxy X 13 13 proxy /bin /usr/sbin/nologin
www-data X 33 33 www-data Ivar/www /usr/sbin/nologin
backup X 34 34 backup /var/backups /usr/sbin/nologin
list X 38 38 Mailing List Manager Ivar/list Jusr/sbin/nologin
irc X 39 39 ired Ivar/run/ircd /usr/sbin/nologin
gnats X 41 41 Gnats Bug-Reporting System (admin) Ivar/lib/gnats /usr/sbin/nologin
nobody X 65534 65534 nobody /nonexistent /ust/sbin/nologin
libuuid X 100 101 Ivar/lib/libuuid

syslog X 101 104 /home/syslog /bin/false
messagebus X 102 106 /var/run/dbus /bin/false
usbmux X 103 46 usbmux daemon,,, /home/usbmux /bin/false
dnsmasq X 104 65534 dnsmasq,,, /var/lib/misc /bin/false
avahi-autoipd X 105 113 Avahi autoip daemon,,, /var/lib/avahi-autoipd /bin/false
kernoops X 106 65534 Kernel Oops Tracking Daemon,,, / /bin/false

rtkit X 107 114 RealtimeKit,,, Iproc /bin/false

saned X 108 115 /home/saned /bin/false
whoopsie X 109 116 /nonexistent /bin/false
speech-dispatcher X 110 29 Speech Dispatcher,,, /var/run/speech-dispatcher /bin/sh

avahi X 111 117 Avahi mDNS daemon,,, /var/run/avahi-daemon /bin/false
lightdm X 112 118 Light Display Manager Ivar/lib/lightdm /bin/false

colord X 113 121 colord colour management daemon,,, /var/lib/colord /bin/false

hplip X 114 7 HPLIP system user,,, /var/run/hplip /bin/false

pulse X 115 122 PulseAudio daemon,,, /var/run/pulse /bin/false
phileas X 1000 1000 phileas,,, /home/phileas /bin/bash

7.13.3 /etc/group X1t

letc/group SUPFAFRTIY 2N AR EAME ., 2letc/passwd H] - ID [R .

SCPRRR I AT -

root:x:0:

daemon:x:1:

bin:x:2:

sys:x:3:

adm:x:4:syslog,xuanleng

tty:x:5:

disk:x:6:

lp:x:7:

E‘E‘i«jL'I: (L%g”

i SR G

67
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utempter:x:112:
avahi-autoipd:x:113:
rtkit:x:114:
saned:x:115:
whoopsie:x:116:
avahi:x:117:
lightdm:x:118:
nopasswdlogin:x:119:
bluetooth:x:120:
colord:x:121:
pulse:x:122:
pulse-access:x:123:
xuanleng:x:1000:
sambashare:x:124:xuanleng

bumblebee:x:999:syslog,xuanleng

Hletc/passwd SCPERML, AR BTGRPl @A SRR R L, B

B9 7 T AT B TSN BR
gL Rhdlged: JDHgLID: J)R gl 4

Mletc/group SCPFRYZEH T ARy, AMEI AR, 14 ie frssd i . i d
EHRE RN, Al H AR A ERCE N A B . Sletc/passwd —AF, 4l
F MR REAFAER T30, fete/group HY5E 1 3C {2 ete/gshadow.,

BRI RZ AR S AR 4" XAFBL XA
TR, WafHES " RaRE N Mrg. — R AmAZ A PA, R
FUMA XA, W P2 Pl i e A B

THF A R LEZ 68 %
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HT BN, 2 group SCAFREPRRFAE AT -

FYF a7 B4R

69

JiilREi%a AR | PAlID | RPN
root X 0

daemon X 1

bin X 2

sys X 3

adm X 4 syslog,xuanleng
tty X 5

disk X 6

Ip X 7

mail X 8

news X 9

uucp X 10

man X 12

proxy X 13

kmem X 15

dialout X 20

fax X 21

voice X 22

cdrom X 24 xuanleng
floppy X 25

tape X 26

sudo X 27 xuanleng
audio X 29 pulse

dip X 30 xuanleng
www-data X 33

backup X 34

operator X 37

list X 38

irc X 39

src X 40

gnats X 41

shadow X 42

utmp X 43

video X 44

sasl X 45

plugdev X 46 xuanleng
staff X 50

games X 60

users X 100

nogroup X 65534

libuuid X 101

netdev X 102

crontab X 103

syslog X 104

fuse X 105

messagebus X 106

ssl-cert X 107

Ipadmin X 108 xuanleng
scanner X 109 saned
mlocate X 110

ssh X 111

utempter X 112

avahi-autoipd X 113

rtkit X 114

saned X 115

whoopsie X 116

avahi X 117

lightdm X 118

nopasswdlogin X 119

bluetooth X 120

colord X 121

pulse X 122

pulse-access X 123

Xuanleng X 1000

sambashare X 124 xuanleng
bumblebee X 999 syslog,xuanleng

H 5%
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7.4 B

JCD

1. Linux £%¢k windows 51, fh X K/NE.

2. HEML PSS

3. FES AT, SERREEN, SR, SERARBRR . BAR
W B M A T

4 HEAEMAATHHA cd G TR IMERT S, ATRAE EIREIH g3 H 3% (home)

7.15 ik

1. GUI: Graphics User Interface |8 F1H2 11

2. CLI : command line interface fiy 174 11

THF A R LEZ 70 H 5%
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%5 )\ 5 Linux fy 4>

8.1 AT IABE B A HE A

(1) @A 1TERBEm & L

%l : phileas@phileas-Aspire:~/Downloads$

phileas J& /{1 )74, phileas-Aspire /& F#14%, ~/Downloads &4l H 3. K
FPRUL, $ERFFERR R “87, B root F FHRRAFA “#7,

(2) Linux iy 24X

$ar 4 Aul-E IR £

WL, d . EIEERIEN R Z EE S 20 —D2EH, 205
B KA IR R AT A 24, STHRRETUN 2L, BB AAZA. X
ALATI, IASE—R, BmEEEa— 7 BENREA A 04, 14
E2

Hi 77 Linux #4992 CIEF MBI, FreATCIEir 4480, Linux #R2 /"™ X 4K
N

(3) RCHF

e bash ', WA * RICECBABEAF4F, MHT? ILR— 4.

(4) S5HERF

IR ", WUy s TRAE R Z 48 R R iy 2

(5) filkfasil

BB AT —DHARRS, IRAT A E RS (#% Cul+z), SRIGHEH] fg &I E, FIH] bg
i3] |5 G217, Rl AEEZ L (4% Cul+c).

8.2 HKEHEYIN 4
8.2.1 help

Linux iR LAZ R R 2 F1 SR i 2, BT i PO i 25t /2 H Linux ZRIA Shell-bash
PRty S, i3k bash FRHL Ay a2 AN AT 2.

X WERAN R, KREAT A help Ay R gR1GA ), BIANZEHRG od Ay 03 B m]
PASSE QR i -k A i) -

$help cd

RS N E D SN 2 PN 2V Qi i S 1 R 1 U W7 VA 4 e NS e
RIS, RFERFEA XML X5 T AN 0 S =LA B ScRy, i

man i,
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8.2.2 man

man £y A] DA PR LGS G FE AR, Linux 045 17— 2552 #A man 1 man
BhSCRS . X8 man A B SO ) Linux RS Ry BCESCUFRIRR P R DI RES
Y. —HEDAK, XSO RSB R G AR L E ORI, AMA T KA
BRI POt e, B XSSO N T, (HE e RESRE R, #ER
GULARAE I, XSO AT DAL, ]

man FFFR) SO RZAS, HEPATEN2K, FAIfE/usr/share/man H 5%, 4551y
W—TILM, 4324 manl, man2. man3 % Hk. TARI4FE AT&T Unix 4 SCRZSH
AR T HOP RN RR A, IFEARFR SRS (Unix K8 OAFmEHE) . REZE
P2 AT PATE manl R H|, QuAREAE A T, E7E man AT AR Ay 2 [ I
P95, 0

$man,_password

$man, 5 password

F—> man Ay AR T passwd fiy4 ) manpages, M55 /> man fiy ALY
select/passwd S manpages, Ho S FORECESCAFIIRAL, mARERAR AT TR )
KA,

8.3 AWML

8.3.1 man—&HHA T

man: manual f4EE, FSREEMAREH TN, 0 manuucp, TGO HER
RS

8.3.2 file

LSAID R S
file Je A5 I SCAFRIL2 Ay 2o file Ay RIfRTER AINAE - file SCIF4L, Hl4n:
file data.txt, data.txt: ASCII text, %51FF{], data.txt Z— text (HJ txt) 28FLfH) 3¢
o txt SCPEFIER I i 2 ascii ZhdiAZR . FIrPA text 2 SCPFZEAL; ASCIL 2 gl ik & .
N HA: file my.pdf, my.pdf: PDF document, version 1.5, “PDF document” 5531/,
my.pdf ;2 pdf BB SCHF. RAPATRIFRMER : 1.5 o 1R ascii, version 1.5 jX 282 53¢
ERAVEYIM L5 B . WERFFEEIEARE R, TRAMSH: W file-idata. txt.
Al PAf# FH man file #5540 % .

8.3.3 pwd—E&B YR KIEm A

pwd, Print Working Directory (455 . W15RA B AEEAE SRR P aie T4 /i g4,
ATPAHEIT S R E B KAE . BT pwd s, A —MEAHMGS, IE tree iyd,

'manual Y45, linux P> REXAHS
2RISR R S, S F SO P TR AR HE . BIANFRATEAN - txt, doc, xIs , pdf ...
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TGRS, WA

DA B RHR B 058 i H 2 A9 3 7 o (L Ubuntu BRIAEA 223 tree, 7
BT, AT

$sudo aptitude install, tree

8.3.4 Is—— Al Sk e &

Is fir 4 RERS s H SR N AR SCIF AR R, 1s B2k “list directory contents” . s
A MHAT N $1su- T LU A & B & 4] °
Is fiiy <221 -

o ANEATATHEINAN H 5, s 241l H 5% F B RO SCPEAn H 54

o -a: MBI SO, AFEERBOCI R s ok

-1 SRR A R ST A ST e R £ R

-alt S HTH SRR BT SCHRRT H S R B

R FHYHTH ST NE, HHRET H R AR R
-d: AU A SRA S, TN BN HT H SR RN A

SCPF RN S A

o RIATLs -1, A
drwxr-xr-x 1 xuanleng xuanleng 4096 Dec 2 05:44 rpm

o 5 151 AURICAFHIZEAL. FATH WAYZ d A-. d AUFSE HSR3CHR. Ul
SCHFe HAAEILEAT . AR SO, b AR . o TR 300

o 5 2-10 A1l ARFILSCAFMIBUR . =4 —4l. B4 a HRIRR, 28
AR A RIRUR , S =AU P ARA P ALRAR . BEAAR Y
rwx, RfCEREE, 5, ATHITRIEE.

o S BT, 1, MEAZ DXL EES MY S RS ERRIRS &
PEICSREI SR GERY i-node AN FRATEE TR H S A2 A SCPE 2ok, B
BRSSP ZM S E] A ionode, SXANEMEILSRAHLEA 2 A R 1 3004
FEAAFE—1> i-node S

o S5 125 root: Fr@FH M4

o 55 13 41y root: FrJa M S 4l

o i 1451 FEA/N, BUIAN B,

o JaTAAIEEE M HI, fJm sS4

fir S A -
o AEYMHHEFWHZ ML 1s -1 lgrep "~d"luc -1

[

[

(4]

352kl https://www.cnblogs.com/jichi/p/11186974.html
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8.4 CPFH AL a4

8.4.1 cd——BUE Mg tEm G4

$cdy 12

Rk H SR 2RR 7 vk S L

o . RRFYFIHZF

. REFELZHZ

~ B HPESEH P E R EH %

TR RFHEAT EHFRERE R

o - AT —H R, HIFEAMHTH R Bl e H 3%

o FEEEMATITHIA cd fr AW AMTM S5, wLLD RIS H% (home)

8.4.2 mkdir— it H %A

$mkdir, H & 4
PR 2% H SRS oL, AT PAE A -p S5
$mkdir ,-p,/home/dirl/dir2/dir3

8.4.3 rmdir BhBR 2 H % iy &>

$rmdir, H K 4

il 42 H 5% /home /hx1/directory X2 Ha¢, MR ATATANS

$rmdir /home/hx1l/directory

HE: rmdir WfPAMIERAEZ B, SOMAY H R IR ST H . IR
THAFAE, Bl LA -p SR MMER: QR&A e, IRa-p sRIHBICREN 1 T .

WgRSCrE (Ho%) %

rm A BES I R — A SCF el H 5k .

$rm, - I XHF A EH K 4

AT Ubuntu R, XA fir4e A G 1) — S, BOA—HAEH 17X 4> a 2 M
) S BN 2R P EA TG A B AR S R T YA PR FE L AARAR 1) — 28 Linux v, BRIAE L
MmN S -1 I, AT DATEN R A B E R TR A

rm fiy -1 -

o -f: BRI (RIEERE T -1 B WEARER)

o -t iR H R

o it WHERSCHFELH SETZ A H]

8.4.4 rm
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8.4.5 mv——R gl sl sl M IATI SR H 5

linux "N E Ay 44 SCPF RSO fir S my BRI DAEE A 4%, ORI ARS B SCPF B SO

Bilf: FFH A EmS N B

mv A B

Bl Fia HEAEsE/D T, HEMAN c

mv /a /b/c

HEAE A h B E A 44 SO B H SR R R Y, RATAFEAMA] mv 1y
ARETAT, AR AT — A2k abe [ SCHFEE 44 ol 1234 SRR DA AER S 1 my
abc 1234, [HRRZOERAE, AR HTH R A 1234 BSCHRRYTE, AR SO

RAH TR

8.4.6 cp— il A

cp iy B I i — A SO Bl A Bl— AN ] 44 (EL P2 ) ) ST

o SIS $ucpLIR U4 L H AR B R
$.cp/etc/passwd /home/hx1/: }fHg/etc [N Hpasswd {45 %] /home/hx1
Hxrr.

o M H ST ARSI 44 (H N ZSARIFN R S $ucpu IR XCHF 4 L B AR X #F 4
$.cppasswd, passwd_new

o Sl H sk Eyki-r, BIANTE4RIH SR PRI H X a, HFEMA N b:

$uCPu—ruaub

8.4.7 tar

G JEidr

tar -zxvi X4 RO EEMIEESETHRT

8.5 UM H AR A A

8.5.1 chmod—f& B FUR iy 2

B SR ECH SR TR =4, AU =020R, AR LR, 5
PATRUR: S8 LR PR, SRPTEER: R HA . ST
R ARV, r RS, wREAE, x R idTr.

chmod iy I F-HCE SCF H SR T AR . iy AR EIA: 1. WE TR
R IT. 20 AR cE 7k

8.5.1.1 X'k Ek

— A chmod,, [whol, [+\-\=], [mode] , XX 5 H & %

42 YORl: https://www.cnblogs.com/jichi/p/11186974.html
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RS e
o HEAEXSG who AR T AT EEHIAE A EE BN A -
s uFR IS (user)”, BISCPRSLHSRPTE %
o g FR IR (group) P, RIS SCHFIE AT HHIFIZL ID (A
© 0 F/R “HAth (others) HF7.
s aFOR CPTA (all) P ERAGEIAME.

o HEAEFF S I LA :

o + IR .

o -HUFHREARR .

o = T2 @ B H-BOH HAB I A AR (WA ) .
o W HE mode FT /NIRRT HI NI F R LA A

o 1A

o wH[E,

o X A[ AT

o U G ICPEE EITA — AR .

o g SRR E R4 FHAE —FErAUR .

o o SHAW A — AR .
o M44: PAZSAR T FF I B AR A S, SCREIEBCAT «
TE— AT 4 2 AR D730, HA) 25 fR T
G4 : chmod g+r, o+r example
[ ] 2 A HAt Y %) SO example A7 BERLFR o
40 : chmod u+x startup.sh
2524 Hi ) N startup.sh FFRATARR -

8.5.12 W BOENL

chmod [mode| {444

AR Z w00 rwx HBCFIA TR, 0 FRoRIEARR, 1 FRFTHITRR, 2 FoRH]
ERUR, 4 FoRAT R . B, BRSO R . SR SCFR X, A =0,
BBl 3 HErEZ .

Bil-¥-

1. chmod 644 a.txt

X FEAEE, SR, 2 6=4+2.

S BABERUR -
ot P BA BEALR
8.5.2 chown——{& SR H ok BT it 4

BRSSO B H SR i e RS 4
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chown [5] J ek S

- REBIHAHR AT & H 5% N A 1 H SRS A # -v 271 chown
A I LA

Bil-¥-

AT atxt B FTA E N jichis

chown jichi a.txt

EH SR/ BT WA SCPERIT H SR J8 £ XU jichi, JR41M0UN jingdian.

chown - R jichi.jingdian /b

8.5.3 chgrp——E3C gl H 3 Brd 4Ly a4

B S H ST R I ZH

chgrp [i&%]| group filename

- R IBIHAI R E H S S H N T B SR JE 4.

group A Fl 4 id B H/etc/group H I R 4L o AR PO @ SO T8 32 B
TR, NEAREERAS .

chgrp - R jichi /etc

Ff etc K ete A SO H Sk JE LA A jichi.

8.6 CAALBEL AT 4
8.6.1 awk
8.6.1.1 awk N2 &

8.6.1.2 awk Ziil &l

1. KA

1 cat datalawk '{sum+=$1} END {print "Sum = ", suml}'

Bl :

1 xuanleng@xuanleng-Alienware-15:7/Desktop$ cat 2
dspectra_xyz.ods|awk '{sum+=$1} END {print "Sum = ",

sum}'
2 Sum = 4.79883e+06
2. Rk
1 cat datalawk '{sum+=$1} END {print "Average = ", sum/NR}'

3. KERKME
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1 cat datalawk 'BEGIN {max = 0} {if ($1>max) max=$1 fi} END
{print "Max=", max}'

4. SRf/IME (min BIRIUGE(EBEE— MBI

1 cat datalawk 'BEGIN {min = 1999999} {if ($1<min) min=$1 fi
} END {print "Min=", min}'

8.6.2 grep

grep, FIDAEZ AU AL R A8 E 7 A7H3, Qi {E/home/phileas/Desktop H g
NEZA AR ‘magic’ BYSCPF
grep magic /home/phileas/Desktop/*
Horpr e 2T
LR AR R B3, ANt grepy’BCLUA?,3BSD. pdb
M T RIS
o \<AHI \> 7} HbREFIA R I S 4 R . Bilan:
grep ’man’ : £JUJil ‘Batman’, ‘manic’., ‘man’ %’;
grep ’\<man’ : PCf¢ ‘manic’ fl ‘man’, {HAJE ‘Batman’;
grep ’\<man\>’ : HPCE! ‘man’, M A& ‘Batman’ B ‘manic’ SFHABATFAFH .
o 777 FRILECHYFAFHRTEATH S
o 7§ JRILECHYFATHRIEATR .
grepy,’BCL A’ ,3BSD.pdb, | ugrep," "HETATM" | grepuNB, | stri-su’ L’ w0’ ulucuty-d7 2 L -£7 ¢
STIE
L ORI
o grep,’BCL_A’ 3BSD.pdb : & B ZHEHHE ¢ 3BSD.pdb H 4l & F4F BCL A 114

(3

P
o |1 BIEST, B HIth MG RAL L IS
o grep ""HETATM": *~>  JRVUHECHFAFRAE T BIERRBUE 91786 747 HET-

ATM I INZE;
o grep NB: $RHUN &4 FAF NB %
o utru-su’L’u’wueut-d’ 7,89 MBRFAFAI SRS, BN I AdE
o >NB.ods : >, FEEMM4; KA a5 A NB.ods SCiFH.

8.6.3 tr

WL tr, WPAIRR AR S M sed VFZ RIEAINBE. W LAKE o BAEN sed 1)
(BIE) RIALRgAE AR BN DA — AT s — 47, BB i PAZE &k — 74
WAPA ER R AL AT X2 u BrRERS I .
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TGRS, WA

tr J R MR TR A rP e 2 i O R R A T A R . o RN TN ER SO
HFAFEEEAT P AP . B o IR PP A R AT L T A, PR 2
TALIRE AL . v WIHAATED, FAFE 1 P Ar g 8 4558 2 s eF, REke
BEE(SIR R
(1) ¥ Mk mi tr fiy A4 X
tr -c -d -s ["stringl_to_translate_from"] ["string2_to_translate_to"] < input-file
X H:
o ¢ JIFFFH | PP AAMER L TATAR , ZORTAFHE ASCIL,
o -d MHERTFAFER 1 BT i A T4F
o s MERITAERE M THFH, RIREE—A. HREE NP R4 — 1
iR ER
o input-file AL ICIFA, . BIRAT DAGE ] HAt ks A, (AR sl ]
(2) “FRFNEH
FRETFAFER | BUFARTER 2 NS, R B Al A A e Bl 1
a-z a-z WY FAFALBI 747 H
A-Z A-Z NI AP 7455 5
0-9 s
o \octal —={rr)/\BEHIEL, XA ASCI 4 ;
O*n FRFAF O B IR E R A n, L [0*2] ILEE OO 745 H3 o
(3) tr PREPEEh R AR 2k J5 R
HACAF & O\ 7 5
o \a Ctrl-G # #\007
o \b Ctrl-H #EH#4\010
o \f Ctrl-L #AA{T#T7T\014
o \n Ctrl-J #47T\012
o \r Ctrl-M [EZ\015
o \t Ctrl-I tab#Z\011
o \v Ctrl-X 1\030
(4) et
L HESCPE file PR BLY “abe” Bl “xyz”
cat file | tr "abc" "xyz" > new_file {i:j%: XH, NEZFE file F PR “a”
T, AL X7 T, DY FREIOY YT T, ¢ RO 2 T
TR “abe” BHHTFHEE “xyz.
2 e T RN
INE —> K'E: cat file | tr [a-z] [A-Z] > new_file
KE —> /NE: cat file | tr [A-Z] [a-z] > new_file
3. SR 0-9 Brifh asj

cat file | tr [0-9] [a-j] > new_file
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4 MRS file R BLAY “Snail” FAF
cat file | tr -d "Snail" > new_file {EE X H, JLETE file X LAY S n’ )i,
TR AR A2 B MR B " Snail” P45
5. MMERSCH: file HHEBEROHAT “\n”. HFR \t7 FRF
cat file | tr -d "\n\t" > new_file N[ UL FLFENMS HEE L PR R TR, X
MG
6. M “BLER)” B FRE, HREE 1
cat file | tr -s [a-zA-Z] > new_file
7. MER=AT
cat file | tr -s "\n" > new_file
8. MFRk Windows SCfF “HEM” 1 “~M” FAF
cat file | tr -d "\r" > new_file®{# cat file | tr -s "\r" "\n" > new_file
HR: XH-s JFHZWNSE \r” Ml “\n”, HEHEE&HRNH
9. MZARFF\040 B4 i £AF\011
cat file | tr -s "\O011" "\040" > new_file
10. LB R PWES 7, BHERITA \n"
echo $PATH | tr -s ":" "\n"

8.6.4 cut

cut 2 —MERM S, B —BEIRES T, B IRATEZR . — ek, BEE
R XS AT SR, A RBREE R .

HaBEEAE N cut [-bn] [file] 3 cut [-c] [file] %, cut [-df] [file]

cut i MRS VI . FRAMFBORRRX BEAT . FRAMTFEBS 2651
Bty o WERAHEE File 24, cut fp S RFELBbRiER A . WA E -b, - B -f bz —

FESH

o -b: PAFEAY (bytes) EAN AT/, XA ERF 2 2 FAT AT, bRk
WHE T n AR

o -c: PAFAF (characters) Sy BAfifEAT4r %,

o -d: HEIEFT, BAANTIRAT.

o -fi H-d—RMH, #iERmWAXE (fields).

o -n : HUHARIZ T T AU -b RaE—i M . WRFAM R — TR
H -b AR List Z28457R 1Y <br /> JEEZ N, ZFARFESEH B, %55
BetERR .

Bil4n:

Rt

e

Ty

1 cut -d' ' -f7-9 a.txt

FORVAZERE N I AT U) axt (955 7. 8. 9 41,

FYF a mELER R 80 %
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8.6.5 wc
Ik
wey [-clw] [--help] [--version] [ SCfF - - ]
2
-c 5{--bytes #{--chars H @/~ Bytes {.
-1 8(--lines HIB/RAI4L.
o -w B{--words HE/RF4H.

©

©

o --help TEL TS B
o --version Eﬁ?ﬁﬁzl—‘%ﬁo
S -

TEEINIE LT, we FFIT 55 dE e SO mAT8. 80, AT 8. [ h
wc testfile
BATEE RN

1 3 92 598 testfile # testfile X HF W AT H A 3. H i %92
. F W %598

WATARIGE vt 2430, an

1 $ wc testfile testfile_1 testfile_2 #% if = /> L W £ A

2 3 92 598 testfile #% — M XHEATH A3,
B $92. F ¥ %598

3 9 18 78 testfile_1 #E DX ATHE AN
. B oE 18, F W KT8

4 3 6 32 testfile_2 #F = DX HHATH NS
. B R e, F W 432

5 15 116 708 % F & st AN X R ERTEH

15, ¥ 37 #H116. F ¥ # 708

8.6.6 sed

sed sg—MREFI SR TH,, A2 —MEHEMS, FERMTHRAETL
B, DA T TR IMBR . BTHY L JEIRSERRE TAE, FHJE T T sed A
sed Iy TH8E N sed [-nefri]l ‘command’ #H A\ XK
e
o -nfifi 22 (silent) I . FE—fi% sed ML, BTk H STDIN [yvkl—fckis
B B E HAERN b 0 2805, MU A sed Feigkab #pIR—4T @
o -eHIETEFR 2RI kAT sed WBhIESmH ;
o TN sed WBIESIE—MEZE N, -f filename U AT DAIRAT filename P sed EfE;
o -rsed PBNVE IR MEMH AL IE M FRIEITEE . (R IE RN ERR)
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o - BRI RNG, AR HEH T .

A

asfrdl, a ST AR HY, X B ST — AT B (H R~ —17) ~
c M, c MR AR, X SEERE] DA nl,n2 22 R AY4T !

d e, PR BRI, Fir DA d J D8 S AN AR AT I 5

IR, 1T ] AR, X e B AR — 17 B (H AT —47);

p FIEL, IREIREAS B BRI BN . 8% p 2 558 sed -n —jiEiaff ~

s WA, FTDAEHEIATHORR) TAERE! Gl XA s Bz fEn] DU IEALR A B
41 1,20s/0ld/new/g 5l 2 M !

26 (BRRNE— X% hab)

g X AT
[root@localhost rubyl] # sed '1d' ab #
B % — f7
4 [root@localhost rubyl] # sed '$d' ab #
%8 — A
5 [root@localhost ruby]l # sed '1,2d' ab # M %
¥ —fr 3 %= f
6 [root@localhost rubyl # sed '2,$d' ab # M %
FofHRE—
B EA
[root@localhost ruby] # sed -n 'lIp' ab #
F A
10 [root@localhost ruby] # sed -n '$p' ab #
T R — 7
11 [root@localhost ruby] # sed -n '1,2p' ab #5%
%1% -f
12 [root@localhost ruby] # sed -n '2,$p' ab # 5

T E R E AT
13

14 EREA#TENR

15 [root@localhost ruby] # sed -n '/ruby/p' ab # & 1
& % % # % ruby B £ B A A7

16 [root@localhost ruby] # sed -n '/\$/p' ab # 7
MAFEXRFSHERAA, ERARAE BB RS X

17

18 Bm—fTRETTFHE

19 [root@localhost rubyl# cat ab

20 Hello!

21 ruby is me,welcome to my blog.

22 end

23 [root@localhost ruby] # sed 'la drink tea' ab #% —
ATE ® fn % 45 & "drink tea"

24 Hello!

25 drink tea

26 ruby is me,welcome to my blog.

27 end

28 [root@localhost ruby] # sed '1,3a drink tea' ab #%# —
TE % =47/ ¥ fn 7 4 # "drink tea"

29 Hello!

30 drink tea
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31
32
33
34

35
36
37
38
39
40
41
42

43
44
45
46

47
48
49
50
51

52

53

54
55
56

57
58
59
60
61
62
63
64
65

66
67
68
69

ruby is me,welcome to my blog.
drink tea end
drink tea
[root@localhost rubyl] #
ab #F —fTE¥E WML AT, FAFATHF \n
Hello!
drink tea
or coffee
ruby is me,welcome to my blog.
end

RE-—fTHZAT

[root@localhost ruby] # sed 'lc Hi' ab

#5% — AT R B AHL

Hi

ruby is me,welcome to my blog.

end

[root@localhost ruby] # sed '1l,2c Hi' ab

#5% —fTEE AT RE HHL
Hi
end

BRI mERL

sed 'la drink tealnor coffee
n

#BR: sed 's/EREBHFHRE/THNFHE/ g (E &%

FEETUAENX®ZER)
[root@localhost ruby] # sed -n '/ruby/p' ab | sed

ruby/bird/g"' # % ¥ ruby 4 bird
[root@localhost ruby] # sed -n '/ruby/p' ab | sed
ruby//g' # M B ruby
N

[root@localhost rubyl] # sed -i '$a bye' ab
X frabd & JF — T H & A\ "bye"

[root@localhost rubyl# cat ab

Hello!

ruby is me,welcome to my blog.

end

bye

Ml B T AT

IS/
IS/

sed -i '/ILH 4 #/d' filename (3 : EZILf F4 &
==
i)

AEZE, W&E 7, AR 7 . ERFKR)
BHRERATHENSTR B

sed -i /EBRFHE/s/BBRRFHE/BREFTHE /g

filename

8.6.6.1 sed JHERAT 47 )E%s kAl Tab

(1) F sed SEHUMBRITIE 2545 sed ’s/~[ \tl*//g’
PEHH
o B ARIEN R s TR, IR SEE NS

THF 28 R ZER 83
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o H— M TLZFRFHIA xx FFRHHE5-FR “507, Z5H5E Tab H TR —
e XRIENZFAAIE. PRHSELE *, Frn—PEE1;

o BB =AM ARG, FRA g FRBIREOR buffer 1, sed 7EALHE
FAFER G AR SO AT B AP, S0 buffer, {H2hN g FRXT R
buffer TR A EEZ : HEFHERR S22 tab FF k4
KPR
(2) J sed SEHUMBATAR M sed >s/[ \t1x$//g’

A_E TSRO LR R R T~ 44, FEJRmn T304, XFRDA xx ZREH

TR . (R EEREAE KSH 1, Tab I A2\t M2 BT A—4> Tab 0 PA T .

(3) MIRITE M. ZRSHEZST

1 cat 2dtemplsed 's/~[ \tl*//g'ltr -s '\n'|tr -s ' ' > 2
d.ods

8.7 miliw A
8.7.1 echo

echo Ay I TAER A EAT LI AE B Y FATER . ap A%
echo arg

A PAGE ] echo SEEHEAR i th R X Has ]

(1) R 74F

1 echo "\"It is a test\""

BITEERE: "It is a test"
ARG [t n] DA W
(2) WRArE

1 name="0K"
2 echo "$name It is a test"

BATEE S OK It is a test
Al REXLS [t AT DA s
RS & 5 B ARG, JEMARES (()):

1 mouth=8
2 echo "${mouthl}-1-2009"

BATLER R 8-1-2009
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(3) WER#fT

1

echo "OK!'!'\n"
2 echo

"It is a test"

BT

OK!
It

is a test

(4) BARAHAT

1
2

echo "OK!'!'\c"
echo "It is a test"

EFTLERR:

OK!It si a test

(5) EIREREE 0] 2 3C1F

1 echo "It is a test" > myfile

(6) JsURrd AT H
it SRR AT ORI T#e 30, i sa )= pilan:

1 echo '$name\"'

(7) R hAT4s

1 echo ~date-

8.7.2 printf
printf iy M THE AL 1, &2 echo A S HIMIIRIR . B /& C i E printf() R —
MHRIATE, HF HAETHRE EA LR . printf i POSIX FERTE L, FAHIEZL echo

-
A echo fiy4>, printf iy <>t m] DAY i R LAY 545 AR -

1 $printf "Hello, Shell\n"

2 Hello, Shell
308
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printf A& echo ARFES A 80T, AR AIRIIATAT (\n).

printf iy & AYTEIA

printf format-string [arguments...]

format-string A& H 47, arguments S S 3.

printf iy %5 C ifi 5 printf(Q) THRERI LKL, ARKZ:

o printf Ay A HIFES

o format-string 7] DAV TS, (EAREFIN L, BE]5XG S0 ;

o ZWEZTHASEBIFF (%) W, format-string WTPAF ], W DARFITAH SR et ;
o arguments {iff ] 254653 B, AN HIES

WA NPT

1 # format-string 4 W 5| &

2 § printf "%d %s\n" 1 "abc"

3 1 abc

4 # B35 5 5X5 5HRK M

5 $§ printf '%d %s\n' 1 "abc"

6 1 abc

7 # RAG TN RS

8 $ printf Y%s abcdef

9 abcdef

0 # BARBET NS H, B E NS ENASHRBIZB AN d,
format -string P # A

11 $ printf %s abc def

12 abcdef

13 $ printf "%s\n" abc def

14 abc

15 def

16 $ printf "Ys %s %s\n" a b c d e f g h i j

17 a b c¢

18 d e f

19 g h i

20 j

20 # W R % A arguments, A 4 %s FANULLK &, %d A 0 K %

22 $ printf "%s and %d \n"

23 and O

wh WREN % WERAKETZHE, BALHES, BT ERHK
¥, WEBRAEN O

25 $ printf "The first program always prints'%s,%d\n'" Hello
Shell

26 -bash: printf: Shell: invalid number

27 The first program always prints 'Hello,0'

28§

VR, MRYE POSIX bpife, ¥ mg%e, DE. %f. %og 5%G j& “NHFEPEHFF". X

2 awk SCHRF ST, HAT HCH printf 547, 308E Shell FLJ5 oz SRR SR
FrisCALRTT BN, WTRE /N awk R SE 8. SRTMT, PNEET bash, ksh93 il zsh )
printf iy QHR SCHFIE iAE
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8.8 RGN EAHIMNA
8.8.1 date
ENE

1 date [-u] [-d datestr] [-s datestr] [--utc]

[--date=datestr] [--set=datestr] [--help]
[+FORMAT] [MMDDhhmm[[CC]YY][.ss]]

[--universall]

[--version]

o
]
]
]

)

LN
i8]
°
°
°

)

©

©

©

o

AL -
-d datestr : 27 datestr " ETIE R TH] (JEFRSEIH])
~help : B RHBIHE
-s datestr : ¥ RGN E]1% R datestr H BT S 18 Hsf [A]
-u: SR H AT AR A I A
—version : TR RAS G5
g
B N— IS JF R R, Hh T BARCs R
I
Yo : E[JH %o
Yon : N —4T
ot - kA
YoH : /]NHF (00..23)
%l : /N (01..12)
%ok : /INE (0..23)
%ol : /N (1..12)
%M : 434 (00..59)
Yop : EonAHL AM B PM
Yor : HAZE/RMITE] (12 /NEF], #%5X4 hh:mm:ss [APIM)
Gos: M 1970 4E 1 H 1 H 00:00:00 UTC % H #ik 1- oAb %k
%S : # (00..61)
YT : BELHE S R I TE] (24 /N i)
%X : #1224 F ToH:%M: %S
DZ - N IX
SRR
Yoa : I JL (Sun..Sat)
%A : B JL (Sunday..Saturday)
%b : H {3 (Jan..Dec)
%B : H 15 (January..December)
Yoc : FLH o H 5]

T B EYEEH 87
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o %d: H (01..31)

o %D : H:E R HIH (mm/ddlyy)

o Yh : [A]%b

o Yoj 1 —AEHIIYEE JLK (001..366)

o Jom: Y (01..12)

o %U : —4EHEyEE LA (00..53) (PA Sunday i—Fi 55— KIEIE)
o YJow : —JE YLK (0..6)

o oW : —4EHIE)ER JLJH (00..53) (LA Monday Jh— Y 55— K EI I IE)
o Yox : FH R HIM (mm/ddlyy)

o Yoy : Ao R G WIH LT (00.99)

o ToY : FEEEAEAY (0000..9999)

o NIRRT 3k, W ZR/R B B Ta] , 1 B[] 4% 2 A MMDDhhmm([[CC]Y Y][ss],
Hp MM S5 A4y, DD 4 H, hh /N, mm Shy5psh, CCRAEMRIPAIENT, YY M4
WIGPIRIET, ss MR (EIIALRR : FrA i .

PN A B BTG E ) 0 B (Fbaniss 1999/03/07), WA ATEARICHIEA - £, I
Wt date *+%-H:%-M:%-S” 2HEH 4 B i LR LY 0 45545, 92 IR A1) 08:09:04 2747
Hy8:9:4, sk, HAABUSHURE (FLUik root) A REIRE RGN TA] .

WHEPA root AT T R EZ 5, HICAPA clock -w S R G H] 5 A CMOS
H SORE R IR EFTF AL R G A S R S R o fr iy IE A

S

# date

= 5H 12 14:08:12 CST 2010

# date '+4Y%c'

2010405 A 12 H E # = 148094024

# date '+%D' // B T T XM W

05/12/10

# date '+ix' // B EFEH, FHWLEXT
20104 05 A 12 H

o # date '+%T' //EF B H, EHAENELEEXT
10 14:09:31

11 # date '+%X' // 8 724/ H B & X

12 14 B 09 4> 39

13 # date '+usr_time: $1:%M %P -hey'

14 usr_time: $1:16 T 4 -hey

[N B Y N S

8.8.2 source
8.8.3 export
8.8.4 ulimit
R —IRG - FAY Linux FALRE RS T DA, XA FEART, [
BT 100 430, AU RN 10MBytes , i) — 1, F&HY Linux FHLE AT
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WA LZ RKAW? 10%100%10 = 10000 MBytes = 10GBytes ... K55, XFE, RGEAHELSA
AR T ER X MEOLR A A, FTLATRATIY bash 2w DA TR H] PR L 28 R ¢
U1, BIERTLAIF R SO gD, AT A CPU B[R], AT DA A A R 55 4
WA E? A ulimit T

ulimit [-SHacdfltul [FE%i]

W 5S4 -H © hard limit , A& OECE, V08 A BRI IX AN ECE A EUE; -S ¢ soft
limit , ZHECE, TPARBIXANECEE, (HEA RN AEEEE. fEhE -, @5
soft £ hard /]v, 2Bk, soft A ELE > 80 1M hard FLE K 100, HE2ARW] LA F]
90 (K A¥cA I 100), HAT 80 100 Z[EIf, RESAELEEEFR! -a JFHA
FATATRT S 280, v A BREIREE ; ¢ @ MHURR P BAEENRS, RERES
FFZREFAE N A AR BB S (BREE R, XA SO PR A A% L S (core file). Ut
RIBR AL O SO iR . -f I shell A] DA A S K SO 28 & (—n] RBBC
“h 2GB) AR Kbytes -d = R 7 AT A S KT 2L N FF (segment) 555 -1 AT PRIE
(lock) Hy N FEdE -t = A YRR CPU ] (BRAZ A FD) -u o B— ] PR DAGE T i) e R AR
J¥ (process) & .

8.8.5 history
8.8.6 basename

BEC A —help Z28(#&F —F . basename iy SHR D, REDFERE.

Usage: basename NAME [SUFFIX]
or: basename OPTION... NAME...
Print NAME with any leading directory components removed.

If specified, also remove a trailing SUFFIX.

Mandatory arguments to long options are mandatory for short options too.
-a, --multiple support multiple arguments and treat each as a NAME
-8, --suffix=SUFFIX remove a trailing SUFFIX
-z, --Zero separate output with NUL rather than newline

--help display this help and exit

--version output version information and exit

Examples:
basename /usr/bin/sort -> "sort"
basename include/stdio.h .h -> "stdio"

basename -s .h include/stdio.h -> "stdio"

basename -a any/strl any/str2 -> "strl" followed by "str2"
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8.8.7 passwd—— &M A

passwd s& “password” [WHEE5. TEM AN, FAFRAIE T, X 7] AR 1R A
B 2 H BB, PR AR B R a m fEe .
8.8.8 iconv—— ARG ity 4

iconv -f encoding [-t encoding] [inputfile]... #5425 H SCAFR) m s M —Fp 3 55 Fh—Fh

o A R SRR S :

-f, -from-code=NAME R GE SO G i

-t, —to-code=NAME iyt gm b

(G158

-1, —list B BT B GBS AT AR
i s -

c 20 PR TR AT
-0, —output=FILE s SR

-s, —silent suppress warnings
—verbose FTEN RS B

-2, —help BN EIRTIES
—usag S Bt far A i (o A
-V, —version BRI

X RIS AT s ] B PR S 40 Ao P R B2 ) AR e 0
il
iconv -f=gbk -t=utf8 /home/phileas/ANSI-CJKmain.tex -o /home/phileas/utf8-cjkmain.tex

FHorr: -f=gbk -t=utf8 = /&1 gbk i 5546 i, utf8 4 i ; /home/phileas/ ANSI-CJKmain.tex

TE i B A iR -o Je kil SCIF 5 /home/phileas/utf8-cjkmain.tex g4 th SCIF)
SR, WRERFS HACRRNT, IS E R v od BRZSCAERTARRY SO, s
ABAET

8.8.9 ulimit Ay 4>

ulimit [} shell JFahBERERT S HIAOBEIR, &2 shell Ay <, TEVAMS:
ulimit [-acdfHImnpsStvw] [size]
SR 4
o -a By T AT 1 BT AR Al
o -C size: X E core I AR EA{v:blocks
o -d size: & EHIRB IR KA. FRfLkbytes
SEPI— A4 5 fir % pwd C 24 print working directory H1 T, FrPARZLCHE T
SH AR 2 F Linux REGEHY w2 s
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o -fsize: B E QA U A E KA. BA:blocks
o -lsize: B ETE N AEH B E SRR B R ME. B kbytes
o -m size: WE F] DA )5 5F N AR S R AEL. FR{37 :kbytes
o -n size: BCE WAL AT LA T FF I SCORR AT 1) B R . Bz
o -p size: BB EIE SR X i KA. B :kbytes
o -s size: W E HERR AU I KAE. B Kbytes
o -tsize: 'E CPU fifi F B[] A KL FR. Bfi:seconds
o -v size: W E MBI NAFIY I RAE. B kbytes
o -u number: #E F KRS (max user processes )
o -H BB A F AR .
o -S BEHAF TR
1E Linux FERFHBME, GRBTFIERK, 2F%il3] “BiiiR” (segmentation
fault) JXFEAYIANEL, X F 2@ BT Linux REHILRAIHER N (stack size) K/NIZIL,
— 5k 10M. KBt stack size B AL 256M, XA B IR T frd
ulimit -s 262140
TR BE 2450 H O XL E, itdn i /ete/profile L4, fE“ulimit -S -c 0 > /dev/null 2>&1”
7F, B “ulimit -s 262140” , [RAEEH RS AT LT .
JE%& ulimit 11 stack size Z4{JE%% 4 unlimited FSFR, i/ ulimit -s unlimited B+ - GEZE
L) shell TR, BEFHF—A> shell FERR T . T2f51E/ etc/profile () G TS N ulimit -s
unlimited 5LA[PA T, source /etc/profile & ik LA %K .

8.9 Makefile

Makefile (15 g2 —— Halbsis, — B 54, HFF%—1> make fip %KM Make-
file, P47 Makefile HHiliR i 4AE, A TREERE A 2h4mie, TiBXA LG 20K
A . Makefile 5@ LT —FRFNAFRN, SEHg E WRLE SO R 25 dmise, MR So g 2e
JEiE, WP SR E R g, H R TEE I IIRE R, h Makefile g —4
shell JIA—HE, Hrp Al DAHATEIE RS G 2

Makefile 42247 Linux R4 R 244000 TS TR M HEJLFE S8 T—4
Fi5L ErbniE . BIEA RS0 S Makefile F93CRE, ARHFR 2 AR make WU 5k, N
HERR—TFTEN) . B GBI R EAS 7 & 4TH . BIE rpm. deb
S EFT 05 B4E Linux A E 2 KATHIE, (HR 000 B0 X B i i A,
A EBEEA T make XA THE L FEA KA EE . RIFEARLLR ] Python, Perl 2%
FEE S IR, BRZEFAREF T Makefile /E 228 Ay . 2498, HiE—
Bk, BT —METAEMNAE, I HES =S, IATE Linux bl FHEE
3 make J9 % Makefile [958 5715,

S b Makefile J&—2¢ TR T B TARGA S ERIA A AR, 1E SRR 2, X

THF A B LER 91 H 5%
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TGRS, WIEAAR % N\ F Linux &4

A2 B A R ME— . 1] PAE: Makefile, 1] DA 2 makefile”, H 2 & GNUmakefile , Makefile
& make TREEHE T H A TAHHIA SO, make j23¢ UNIX AR —AME 4 TSI T H,,
AT —5, AT LAFRYE Makefile SCfb. 1548 UNIX [ 24852, Hln Solaris .,
HP-UNIX. AIX %R ffl—%& Makefile {K % ; BSD £5%141: FreeBSD. OpenBSD. NetBSD
&R Fl—4% Makefile f£ % ; Linux R H| 3 —%& Makefile (A& . M H RIS T F—4 %R, 7E
FL Ty A s AR KAHAREE .

7 Linux HR 172 GNU make iX—{& &, J&T GNU 714 i) —&B453, TLAUELZ B
AERRPUREEATE . WA MERLFH—1 Makefile UL . GNU make 0482
ML B ChRET T, SR E B 2 bR R T, oAt make BEIYERE T

8.9.1 make #y A1 IEA 1

AL T RAT SO, I (compile); JedmidX A4S, R sEamiEIRA (Higis
ZHE) , iy (build) . Make @& FIRME TR, JEET 1977 4, FEHTC
EERTH .

make J& Linux R4 N —A LA, 7EAE R H 3 P07 make # 0] DA . make S AEIHAT I
1248 2% Makefile 3. Makefile A& ME—R)3E#E, i8] PASE makefile £ GNUmakefile.
R AR R AR E A1 =3, make 2 PEHF—>, make AYZEFEIT J& GNUmakefile,
makefile FI Makefile, HEHerp | — A A S H AR T .

TR :

make clean

IR IR make iy 4™ 42 1 object U (J5280 “.o” BYSCHR) BOAT AT X

make distclean

25/l make clean, {H[a] 5 H2RF configure A B ) SO 453 b, 045 Makefile . make
clean {25 [ 2 1l 2 135 A0 P FRA T SCF M e ¥ 304, 1 make distclean B3R T A A2 A
RS

make install

K i I PP T S B R G H kb, —fiCh/ust/local/bin H 5% .

make dist

FEAE R AT AL SO (BD distribution package) o 3X A 4-F SR AT AT S S %
ST tar.gz FE i i) SO I RAE R A A8 i B

TaAE4u Hax MR —1 2% 572 “PACKAGE-VERSION.tar.gz” {304, PACK-

AGE #{1 VERSION , 2 | J{E configure.in H1 7F Y f))AM_INIT_AUTOMAKE (PACKAGE, VERSION) .

make distcheck

A SCRATER A G R A T A, AR A A G AP XN ERAERF H 39T
JEAR AL SCIT, AR5 AT configure A%, HF HIAT make, SRAfIAGR A BLAS R, &
JEPR IR e AU, WART T .

TR Linux 1304 KA K/ING
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%5 Ju % Shell & Shell Script
Shell fJ2#>] 5 Linux {252 @ %I 1, B2F Linux 24702 Shell,

9.1 fI2J& Shell

Shell 2 H PR REE BB — D He 0. 5 IR A P W T SRR
— BB A 2, X BRI R AL SO R, BN AT A . H SRR AN
MRE R AR BE AR R e AR o A SCRY 7 AR 8 12 i AT FHTHD BT, 4 UL bash
o )T SRR W BB TR, PR BT 2 1 LSt A5 o o AR e oA 1A
AL TARE. ar AT A dlirAalm s, BuE. W, EERTF RS,

Shell £ 71 Hh B2 BRIEVE R G BO T AR UM K. XF Linux R4, ERHEAT
SHURE PR e B E R R0 (Kernel), X% D2 i B RAP . PUNBMERGEH S —
A, AANIEX AR RE B E S5 PR G RE S I . QR 4L RE ]
PREEREAE, EHEHENAAY, BB OREME. FOVBERGE M2
BEABELEIIRE! FT AN BEAS Bl (39— LU B0 45 PLRE 7 i 2o ] B 2 1)

HREEANEZTFEALM P BAERGEN, FroAgth e R4 B & Ry AR .
FI PRI A B AR e R AR AL, AR DR RN T T A 55 . AR @A
RANZN, SMFERSE RSN e —RE, BrABR 527 (Shell) o ifad Shell AT DAY I HAth
PSL RN AT, R Shell S fdE HoAt B AR P R A8 45A4% 0 5e A, BT PATE Shell
s P RRAE RIS — e 1 P ad Shell K415 4-141545 Kernel, Kernel 4%
HRE 158 B TAE

9.2 ‘§ VLI Shell

fA] B PR, Shell 5EJ2 RGIR T ENAE 2 B R A P AR, EHERGEN—
AT H 5265 b, 75 Shell FIHEALE 2 [RIAE —EARTIRELE RENZ T - 1T,
WARAE T EARE L O E— D NIRRT RGENAZNE NG, 2T Shell, B HAE
AN TE RIS 1Le . w3 Bk, P B A 2 S ALEE (1 42 Shell,
M PHE4E445 Shell, X5 Shell Fit&kisa RGENA%, HdE WAZTTA ST ENLRE (&
PATR AR
Shell 2—MMIAES, 24, BLTAHERGARIATX LA . Unix/Linux _FF L
(¥ Shell JIA#RERS A bash, sh. csh. ksh &5, J5} B NIFRAE—Fh Shell. A THUA
Z/LFh Shell, ST AE Shell A AERERS .
o bash
bash J& Linux FEAEERIALY Shell, A AL W ELT bash #fi# . bash f Brian Fox £ Chet
Ramey FL[A]52 5, +& BourneAgain Shell fJ4E 5, Wiimd—3LF 40 4~. BET
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Bourne shell, Wi T C shell il Korn shell f—26%54: . bash 53824 sh, il
i, sh SR HEA ] DA INME e B9 AE bash AT .

o sh

9.3

sh Hi Steve Bourne Ff %, +& Bourne Shell [A4;%5 , sh 42 Unix FrifE BRI Shell,

ash

ash shell /21 Kenneth Almquist 55 1), Linux H /5 &% &5 /DH—1/) Shell,
BERAUE 24 DA, P R ARARA T

csh

csh J& Linux FCBCRIINAZ, B HIPA William Joy SR 47 MiAEEHRn, 3&
A 52 DNERfTS. 1% Shell H L2451 /bin/tesh X FE—> Shell, d5ii2ii, csh
HSgise tesh.

ksh

ksh & Korn shell (455,  Eric Gisin 485, 4 42 N3 2 . i% Shell £y K
Mo LA L A AT ksh S8 32T, X ARIE AT DATEAS I AE BRI KR CAS Y
LT B CA /Y 1 e

Shell 1151

Wk Ak

FATRGL A4, Linux 227105801, TR AT ALK 1000 4507 s iy 4. X4
fir 2 PRAFAEH P home H S H1 Y bash_history SC{EH . G — mifd ZRAM 2, RA
Y P IEF IR YA Shell B, 72247 Shell Hz4THY i S A4 2 /47 4 bash_history
SO

S A KA — A EERNFAIE < T WHREX ALY

(1) 1 (Fgm <), FoRidT E—5&484
(2) 'n (GXHEM n 28F), FoRPATALDIEHE n K52, Bilan <1007 FIR
Frein 2Dy s e 100 N4
(3) ' FFE (FRRRTET 1), B, la, FoRETarE PP Rir—Rk A ta
HF RG>
A RSCE St 2
i tab B, BRI DARIRANE— RS, WA RN — R E — AN S
Do TELLFRPIK tab B, RGN SHEFTA WHE S B0CE SUHEA#S R
1) tab FAE— P a1 — D FEM A G 24
2) tab BAE—FR AT IS AN UG TR SO B AR 4
A AR ¥ D) fig——alias
A alias 75 H| H A RGO a2 a2 A WRE . B & SOl 4 T

alias 1Im=’1ls -al’

—~
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AR Im 25T 1s -al AR —ANTRE, R R A H SRR 0 I SO (B2 it
B R A RSO EYE . X A2 bash FRRRAIIZIREZ — T . FATAT AT alias
A R HARK A48 204 — G 2048 2. AR T, v A
unalias f#[5R BI44 HIEE . TEEBERE M A TE Shell YRS Eie KAk, WNARE
1B SRS B A Shell 1M E S
o MMCAT

BT SR AT R 2 Ah, bash 3R SRR Z BB AR BYH P& S AT
Ko 2EBKUE, AREHIE /ust/bin JIE T A Z /LA X IS i 1s -1
fust/bin/X* FREENSHITE . BLA, A H AR F AEEAT, X EE AR b
HIHERAE.

9.4 Bash Shell [Pyt A

N T 75 Shell By#AF, Bash Wi TRZ 4. X T Al HIE iy 22 Sl iy 8 2
PIEETE Bash 24, W] DARI A type i, AR :
type [-tpal name
LIRS E S &
o MNMEATHEI 5 S40), type £ i/t name Jg #Mifir 242 Bash P E AT 4;
o -t: MfIA -t ZEHT, type 23Kf name DAIE X S8R R H B R L :
o file : FIRMINEAT L
o alias @ FIRIZAT LA A2 A T BC E R 245
o builtin : FKIRIZ AT LA bash A i S TIEE .
o -p : WIRJSTHHEM) name HIMERGAI I, Ao BIRTEREIA4
o -a: 2xf PATH 2B &7 LW EkAE, F5PTA & name By #F51 2k, (7 alias.

9.5 Bash A% REx, 55 B

TELCHHLBE T (tyltty6) BEREIOITGE, 204 UEFBERI TR BRAL R i
PG B AP it fE fete/issue SO HLE . B0,

xuan@x:~$ cat /etc/issue
Ubuntu 14.04.2 LTS \n \1

xuan@x~$

issue PNHYSACAS = X

\d A H s ] H O

\1 /R LA 2t 1

\m Y7 B 4 25 4% (1386/i486/1586/i686...) ;
\n IR EHLAY W 25 2 Fx s

THF A B LER 95 H 5%
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\o 7~ domain name;

\r BRAERGERIIRA (FH24T uname -r)
\t R AR b R[] R ] 5

\s BRAERGHATR;

\v EAERGEHI A o

9.6 Shell FfcE SCF

9.6.1 login 5 non-login Shell

login Shell -5 non-login Shell ¥ X 54 TG %A login:
o login shell: Hif% bash B} 75 Zoe B AR TFERT , 3FKCH login shell. 28R UL, M
tty L~tty6 i, 52 A M PRS- 5%, HETHURE bash FFRA “login shell

.
I

o non-login shell: Htff bash 15 F109 J7 v AT B AL SR 024630, 201K
(1) DA X window 5 Linux J5, FEVA X 10 TR AH: 1 RIB B, JEHEA-
el AT T PO A 5%, B4 bash (9FRBEAEFR “non-login
shell”,
(2) ZEIEA ) bash SR T FRUKT bash Bfr 4, i) BER) 0 5 A 2
i, HABZE A bash (T#£F) 112 “non-login shell”,
TEIX ARG bash AYIELCH, bash SEIAYECE SCIFAR—HE. — ik, login Shell
LU C B S
o /etc/profile: X RGMAMALE, A ALBIEXA S
o ~/.bash_profile &} ~/.bash_login &} ~/.profile: Jg& T/ /> AN &E i, 2
BH R, S AXE.

9.6.2 login Shell
9.6.2.1 /etc/profile

letc/profile, login Shell FZH AL B SO/« 33X ANECE SCHF AT AFIH P 1D (UID) gk
ERZ HER LR, X2 HF login Bt bash I—@ B B E S
PAGIAR ARG BT A e B R EE, IR B U B, Ao, bR N B X
A XA S E R i A

o PATH: 2/fifi UID pe¢ PATH 2 BRE 5 sbin B RGE A2 H ok ;

o MAIL: &S Fr B4 F 2 Y mailbox | /var/spool/mail/[k'5-44 ;

o USER: R4fsHI P i) K-S i B — A8 BN 2

o HOSTNAME: {45 FHLiY hostname iy 41 I —748 BN 2S5

o HISTSIZE: JJj s firiCFE4-

THF A R LEZ 96 H 5%


https://github.com/xuanleng/SiSR

TGRS, WA

lete/profile A2 F ZNTSAO TR E SO, e Jete/profile.d/*.sh, Bl HEH FFHA r iYL
R, HRATE fetclprofile.d/ 3% A~ H s N HAT @44 2 .sh By SCAF k29 Jetc/profile . AR
T TR P E L a2 B R, ATATEX A HSRJIE R BT J# 44 A sh
(RIS, IR T AR M B A BN AT o SXAERALHILEFR A1) bash #fEHE DA AR A5 .

9.6.2.2 ~/.bash_profile, ~/.bash_login fil ~/.profile

XfF login Shell, bash FERETE | B PRI AL EL Y Jetc/profile T8 M I H AP0 B S
Jo s 3T RME 2 BEBUN P HAS NBCE SR . AE login shell F bash PR, Frise Ay~
N E S R 2 =AY, sl
1. 7/.bash_profile
2. ~/.bash_login
3. 7/.profile
HL5K bash 1 login shell Fig' 8 H S BEHCETH = A SCHERY R —AS I I e
R TR . g2 it, W =/ . bash_profile ffE, HRAHABMHA LA H T
AR, EASYEER Q2R 7/ .bash_profile NyAEA X ZELHL 7/ bash_login, IfiiHy
PIE AL 2B 7/ profile W . SAX AL, HE H W HAD shell
A AR I F R T B E
— BRI login Shell WU FECEE R, BEHEMA

# Get the aliases and functions
if [ -f ~/.bashrc ]; then
~/.bashrc
fi

9.6.3 non-login Shell: ~/.bashrc

24 H45: non-login shell [}, 1% bash fif & S04 2520 ~/ . bashre i EL!

9.6.4 .bash_history %j.bash_logout

A —SE L B S AT RE S M E bash #AERY -
o 7/.bash_history Xf T root f FllI}j: /root/.bash_history

BOATEOLS, FATR D7 s dir il R AE X B o i iSO RERS 1L LA B
W55 HISTFILESIZE X8 BA7 %00 . 437 &l bash 5, bash &5EEHGXAN SO,
FFRTA W L A NAE, H, MIRATERS bash 558 AT AL A1 E VR {8 FH R
Lt
fetc/profile : FRETAF R E SO BESCHFHECE T history iy HUAH AR, FEILSC
P BLEL Y history iy <AL B 42 JR 2B 3
U BIGXAS SO HISTSIZE=100000 (7 5 fir 4 BRIA & 547 1000 4%) 2 7] DA
iR
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o ~/.bash_logout
XATSCFNRESR T, HFRAES] bash J5, REHHBHMEGET AR A BT, B
R ATPAR BN XA S NS, BOARREOLT , YEBSHS, bash H@#i A
FHEAE RN . A, FATH R DOR— 5 (ol 2 AR 8 TAES
XA (BIAmg 25 A7 4k) , B2 M FATEIFF Linux (g, sEn] AR —
LYIUNCOE ST
o /etc/man.config
A EFRZ TR bash JAHE, HEMT RGEB LN, At
REZR— D XA SR NAEMTE T man (I3, man page (18§12
WIRHE S BT LA TR B — 5, XSSO HILE BT man Ay Sy I, AR A
BRI AN
B2 At 2 BHEEERAE WX A SCAENE? W2 DA tarball (1) 77 2Ok 220 45080, B4
man page P] BES I ETE /ust/local/softpackage/man B3k, HRAS softpackage &4 {444
PR, XA BB AT B 7 R % B8 42 i £ /etc/man.config B3k, 5 (i ] man
PR IR it 2 AN B AH 52 A e A
FL b, XSO A R E A S 2 MANPATH X NS RLE . K AT14# 5 man
page I}, 2#H MANPATH 622570 Bl 5. 5 0h, BRI E , X SUHER R
A[ECA Linux distributions H, 24 FREABAS KAH[E] , 91140 CentOS F i) 42 /etc/man.config
, 1 SuSE HJfJ N2 /etc/manpath.config , ATDAFI ] [tab] #i SR HEAT SCIF44 RN ST

9.7 WA SRS

1t bash FERVEEREE il — D ARFA M EIRE , AR @ACTT (wildeard) , A1 bash
AL PR R T T o IR A 2 T A LA -

o x: AT “ONENIGTZA" ALETAT;

o 70 fUE A ALETAT

o [ 1: AR “— A~ MEFRSN” IFAF AMEETA). HIAN [abed] A “—
EA—ANTFAF, ATEERE av by oo d KPR —A" ;5 BB+ [0] Hix [0]*,
i e TG O AL RESCHE, a3 W SR8 0 AT, 4 AfFS5 11
B AR T A 5

o [ - 1t FHHBSAETIHSHN, F AERMBNTF ARTA TR Hlin [0-9] 1
K OF 9 ZEMPTART, FBCFITE R DR LAY ;

o [* 1 RSN — PPN IERATS 7, 83N “ k", Blan [~abel
RE—EH T, HEREa, b, c WHMPFMEZNER.

NS H U bash PR HVRFIRTTS -

o #: HMYEAFT, XAIRFHMINAE seript 4rf, YN, FERMEIRIYAIZTT;

o \t BMBIATT, F PR TATEGEBAT” BT

o |1 LKk (pipe), MM ME L HIAE
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o ;i JEZEMA NIARRAT, MM OMAE (! SEEMIHAHIE);
o Tt MIPHIZRHEZR;
o $: BUHASEHITAT, JRRDZAS R vl =R i AR R RS ;
o &: LAE#EHM (job control), Rffiy47% MiH 5t T TAE:
o 't WHHEHE L LM “JE” (not) AYRE;
o /1 HRFFT, BIRTFRIIFTS
o >, >>: FHME TN, WhRNE, A5 BT 5 B
o <, <<t HHHME RN, BASM:
o 2 i MRS IRAAAEEEIRATIAE;
o " v HAAFREWIIIIRE:
o ¢ ¢ A« AR LAY T A S, ARATEER “8C )7
o () FEHAIA T shell fEin 5455 ;
o { }: PRI RKII UG .
FIFPASCRY 24 RO Bl B R A 724 . X LR RN, I A S WA

-

~|—Jo

9.7.1 7 ]I Ak

BRAV I SR SR, PR EE K ZE TARERA 7 MR S B
S XRET MR RG B s B SO, T AR IR AR A, PR X L
SRR —EERR . AR AR EL, W] DA I I T

o X T HmiEAR gedit: HifE => FHEW => guiBdn, TEORAE SO A8 13 358 T A 4 vl A

I

o vim 3% A DAYE H L B SCF vimre FRERE X E backup Uf4:: set nobackup.

9.7.2 JURHIL

HoAmA KK, TRIASAIM “ \[Enter] 7 RXF [Enter] iX 458 “BEfi! 7 FF
K, ik [Enter] #EAFRA “IHmslT” MR, ik ARSHE T —AThiA. &
SRR, [Enter] $582 BHEE AL (V) 1Y, Wi IR oA HAh P A5 PO\ 08k
i “EEERT AP mE! A, T—5¢ \ulEnter], JRE] [Enter] 5 RFHT
A — Sy, N\ BB kg T ANE [Enter] #55E, X BT AR
B! fREE

USRI B [Enter] J&, B — 4Tt & L B > B35S, win] ARS:H A fiy
2o WELRUL, WA > ZRGEASHIH, ATHEEEA.

9.8 1l Shell A

TREAHUE T WATE RN BT AT Ry g 3 A5 5 MR ALE S CYREA AR
&, WHTML, KTEX bRidiEE4E), HICRWRE S, FIra s S s s HoRMARF T

FYF a7 B4R 99 H 5%


https://github.com/xuanleng/SiSR

TAGEHA, SR Hds % 7 & Shell & Shell Script

AR T LA
o HIFAUET 5 T G B S AR AR T LA AL BT BT S, A
JE B PATIOA A T4, B RPAT AT AT SRR
RGN TES, ] Fortran, Ada, Pascal, C. C++ fl Java, #2432
HH . XEE T FEICREATS & rIE S (source code) 46 il H 414 LH (object
code), XAIIFEPARAE “HiF”. iBfTRETHT, BELEEHUH AR (object code).
T4k 51 B ARChYS (object code) JEF T THENUR)Z . FILPATRCRMR R, X2
FIFAUET LN . (B2, M TRIFAES 2 PislETIRE, TRy, &
B S AECR AL Z R S, R AR R T e R R R E IR
M. B, 78 C++ W, $RMEIT RF— B sk BB B SO 20 5 —ANH sk
H7 2 TR ER R
o MERFALE S - IS e UG A N FAR T EAURD , TRAER T B I FF A7 A
e T AR, BIATE 5 I AL VR SO RERS BRI T80, B30 SR 28 il
REREFT I .
fRRERLE F M E “HAE T PUTX AT, fERESS (interpreter) F5ZEHL
FA 195 B IEARD (source code), FHF HAFLAG 1l H AR LD (object code), 1111554
BT PINBIRPUTRFERZ T gmitnyadfe, RIScea i b . B A g ies
BN, B2 iR AE IR R Eg, BRI RS AL S5 H sk
RIS BT RENRCREE AR FEIES . ABUlr 2~ , (8% 6
ARYRFELSRAEAF - /NS R TR AT, AR EIEEH C 3 C++ RS
SCPL, PTRERREIR, 1 H Ok, MAPITIEEC 28T, REEAEA
ZmgetERe LR . A GRE S %14 awk, Perl, Python, Ruby 5 Shell.
Shell A5 2 — MM CIEFHREIRLT, &M H Unix/Linux (5, HPRKR
o LAE#S /&t Shell 528, Shell BEE—Far 0BT, e MBETFRINES. 1
HET, EXEAHMREMMITH AR GS: ENBRFRINES, BT
P RMSEL, HRME T2 EROE S A BA R S5, FEIEERFI 4332
BREARANE Unix/Linux RENZR)—H5, (BERM T RG0S T RER
FIREIE . S SO DA AT 7 AR A MR P a7 BRI, T Pk, Shell 2
ETRSEHRT, WA TR ENR Shell FFRFHILAE 7%, & M4 Unix/Linux
RGN KB ATLAUL, Shell {5 A ) ZAAREE S T A P Unix/Linux i ) 2R B
Shell A R AT A A 72
o ZHF (Interactive) : MEREAATH F S, A HIA—4 4, Shell HifREHIAT
g%o
o fILALBE (Batch): i F'dieH—A> Shell {4 (Script), HoHRE &4, il Shell
— A B A oA T5E, MA—F—SHIRE AT 2.
Shell A FIARFETE F RAML, WA RARAYSHER, {2 Shell A2 RN T
1), ANFE4E, Shell F2Jp M HIAS i —47— AT BOF PATIX S 4, A4 T—AH e
BIA i iy AT —4THE] Shell $&7RFF F AT
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UL T, Shell BIAHEZ — 2SS 25001+, FRASCHLX R AR

1) #EAFmp/H 5%

2) 4T H S A I SO

3) HEFTAE 24 SO U F/home/xuan H ST

4) MR ETH SR A B SR

AT ALY 4 2 7E Shell B 11 FRBLUREL 4 K4, 4 REIZE . SXEER A RRBRI? 4
SRIX 4 SRR R, AR R TN 240 Ay SR B TR LR ERAENR? PRI —IK
— AR SRR . I AR R A A BB SR B — Ao, AR5 AT SoRl
s, RS EAER T PATE R . G SCR IRt 2 Shell B4 T, HU2iXA> Shell
AR ERERIRE .

Shell JHIAREFS BHFRATTAR Ny (B 245 BEIR S5 4 . BRUAFRATT AT DASR a8 — T 453Xl e it
FAATH—A> Shell A SEHIFRATAR T K o X0F Linux REEH GO —FIER(E
HEZEMFEN . DAY 139 BRASRAFA, S MRS [T s ] DA & — 2R M 42438 A ) 6 A5 4
FF, RIS, SO T DAEFRATTY Linux Al 555 b 30 e nd Shell 4%, an-f
T S T BE RS 4 web IR 1L T LRI AL —BHIRR4GAEBE 5y, IRk A4
PR O — AT IR AR PT DALEFRATT S s ) S il 552 1 ) A T

A NMETRELAE—T, NEHE LA ust/local/sbin/ H &R, X
M H A, — R T AR S A T SCRY s R DUE RN A B B R 1 2 SIS il
TEMEEL, Jr e .

Shell B3 7 #A2 PA.sh K54 10, XA H AT sh X AN A GEPAT, H
RRFEMN—ATIME . ek, USIREILT sh ol REN U AT —E 22— Shell
AT .

“#7 FORTERE, TERTHPETR . SRR ER— LR A A A SRR 2 DA A E B A 2
HINEE A G4 . SRR SR AL, SRR AR, nI AR IS, (H2E
RNEEWAEW . R REE R TAER 30, /RS 1) shell AW oKL, GRE—XK
VRIEL BB ARG S BA, A T RERTiZ A 2 ok T A A R AT ARHMEB 1) .
IS FHRRE LER . FHAARGEH IR A, 52 R IR
A AMEAE DA SRR .

AR NN ZLES TR a2 T .

40 test.sh

#!/bin/bash
## This is my first shell script.
## Wrote by Aming 2011-05-20

date
echo "Hello World."

AN N R W N =

THF A B LER 101 H 5%
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9.8.1 Shell A 4T

17 B NLEMRNG, BEIFRGERX NMATEA 2R AT, B
i Shell,

H HiT R A& MY shell I rp 3= 20 AR P AR =

(1) #!/bin/sh

(2) #! /bin/bash

PA LR SOE A K B07 X BIAR SE bRz tT 27 A A 2 [/ B s i ?

JHIZR test.sh PNA

1 #!/bin/sh

2 source pcy.sh #pcy.sh#H £ F &
3 echo hello

AT Mtest.sh, FRees R

./test.sh: line 2: pcy.sh: No such file or directory
HULRAT UL, FE#! /bin/sh BYIEOLT , source AR, A&zt source JETHTHI TR . &
o test.sh AN EE—4T, ASSh#!/bin/bash, FRRKIAT festsh, At b

./test.sh: line 2: pcy.sh: No such file or directory

hello

UL L, FE#!/bin/bash FPEFH T, BIR source ARy, (HEiL/2151T T source
JATH Y echo 155] . AL A XFERI X BINE? junru [F]2AF T ffRE -
1. sh ik bash [H%kEE

[work@zjm-testing-app46 cyl$ 11 /bin/sh

lrwxrwxrwx 1 root root 4 Nov 13 2006 /bin/sh -> bash

2. A1) linux RE524 % (A redhat), {# ] sh A TRIASH 24 F4TFF T bash 1
POSIX Hrifitii =X

3. a2 /bin/sh #H24T /bin/bash —posix

FIrPA, sh iR bash B, SEFr Bt bash B THE posix B IX B, so, RIPA
TR E, WHRE 475N #! /bin/bash --posix, HRAMAATRERR#! /bin/sh &
— R GETE posix IFFE RN, A A BERLEFRIXARM N . YA TR AT, A4k
ST NIRRT ) .

9.8.2 Shell JHA R T

Shell BIA A PATARTI R, A PRI
(1) MR 2 t, MEBGaTTAReas, H2H0e Shell A SCIT4 , BN
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sh test.sh B H AR Y /bin/sh test.sh

XTGBT A, AREAEE AT E MR EE, 5T MM, 7AMEA sh
i ZPAT— shell AR B2 AT RAII-x EIOR & B XA A PAT AR, XA
TIRAT XA AR T8, fifn, sh -x test.sh, NG

+date

Fri May 20 11:24:53 CST 2011
+echo ’Hello World’

Hello World

(2) MEATTHATRRT .

(a) TEMAFTERR T, BMEARAPITRR, ARF L

1. 5 ¥4E: chmod +x ./test.sh;

2. ERALERAE AR test.sh A7 B2 e m] DATRAT IR0

(b) SRIGHATREY: ./test.sh

HE, —EEE N testsh, MIAR testsh, XK “/7 LRI ZANT AR, B
HIFERE T o AR test.sh #E/bin HRT, YIRW AT DR 48 K FEF2RIZ4TH] “/bin/test.sh”,
FURGE AR B AR SR S8 a7 e kRl R P+, HHES testsh, Linux R4
7= PATH HF3HA AW test.sh 1, 1M H A /bin, /sbin, /usr/bin, /usr/sbin Z£¥F PATH H |
R 241 H SREFEALE PATH B, FrPAS A test.sh )2 SR ar 1, 2] /test.sh )¢
RGUul, W4 ETH 4.

LT GEAT bash AR, 47— ELEGXS, $LRGEELT TR .

XHEP"RGE", HIH2 shell XMWY, HEMEERARS, <5 @M%, %
RIEA RG24 shell, AR —AMd Al /bin/sh A R RS I A B A 2 7] A 256 —47
We? 2.

9.8.3 Shell A K71 RE

DA “#” TRRBUATHURTERE, SuiReas 20 . sh B 2173, Rk —1rin—
A # T WRAE KRR, BB B RIS TR ZIRR R R, 2 LB TERE,
BAINE? BATIMA # 4TSRS T, AIAMERX — BB R A AU — X E R S 6
K, BSOS REL, BT R, X BN ST, R TR
FERIRCR o

9.8.4 Shell JHA R AL &

BIHADIE T —#F, Shell tn] A EINTPIIA, KoMRBIA I A G224 [ 4 .
Shell PRLEHIARTPAER : . filename
B

source filename
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PIARTT SCRRCRATR], ff B L, — B RS (O, (B2 RS () MRS ]
A=,

B, AUEPAAS, — AR A A subscript.sh, PIZAUIT:

url="http://see.xidian.edu.cn/cpp/view/2738.html"

—AMe E3CHF mainsh, AT

1 #!/bin/bash
2 . ./subscript.sh
3 echo $url

HAT A

$chomd +x main.sh

./main.sh
http://see.xidian.edu.cn/cpp/view/2738.html
$

R P HAATEEA FATHR .

9.9 i A f s FE

Unix iy - BRIAMBRE R A B A (stdin) SRV , F545 58 5 2 sl th 5045 (stdout)
BRe —RIGT, bR AR AR AL, iR iR e A, B RS

9.9.1 i il )

I AT AR s, b n] DAMRA D) AL [ 2SO, X gehs o i i 3 E
If] .

2 [ A TR -

$ command > file

DA, i E s A Y AR nT DA R E 1] 21 S

BN, THRaTOLE Ry EA S BUE

1 $ who > users

F1IF users SCHF, ATUAG IR I A

$ cat users

oko tty01l  Sep 12 07:30
ai ttyld Sep 12 13:32
ruth tty2l Sep 12 10:10
pat tty24 Sep 12 13:07
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steve tty25 Sep 12 13:03
$

W EE I S B SN, WA BT

$ echo line 1 > users
$ cat users

line 1

$
WERAR BICEN AR, FTRAGEA] » SBEB| SCrAR R, Bl

$ echo line 2 >> users
$ cat users
line 1

line 2

$

9.9.2 fij AT

Al EE 1] —#F, Unix iy -t i DA ST SRIGR A, 185N -
$ command < file

XA, AT BRI AR iy 2 7% B U RN 25
W W EEMERTS ), WMATER /NS (<.
BN, T users SCERAATEL, RTDAMEH R IR iy 2

$ wc -1 users

2 users

$
5 DA A T2 5] wsers P

$ wc -1 < users
2
$

R FEWAG SRR BT, SR SUHS s BEoANAS, BEAEAL
{SUHITE MR E S AGZE 25
9.9.3 HEMITRA iR

— ML T, A Unix/Linux iy a7 FTIF =430
o TRIERASCHT (stdin): stdin B SCPFHIIAST A 0, Unix RRFEAM stdin S8R
o nifEf th SCIF (stdout): stdout FYSCHFAIAFT N 1, Unix A2 FFERIA ) stdout % i Kotk s
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o AREAE IR SCLE (stderr): stderr AYSCEFRERST A 2, Unix R2FF £ 00) stderr i FH 5 A4S
RAEE
BRIATE LT, command > file ¥ stdout H %€ [n] ] file, command < file *f stdin & 7¢ |n] 2] file.
R A B2 stderr H @ (] F] file, A AXAES :
$command 2 > file
WA EE stderr JBANF] file LR, AIPAXHES
$command 2 >> file
Foh B 2 FURPRIERT RS0 (stderr) .
N5 B 6 stdout Hl stderr &9 )5 558 [0] 3| file, ] DX FES : $command > file 2>&1
&
$command >> file 2>&1
RF N stdin A stdout ZREE M), AJPAXFEE : $command < filel >file2
command {2~ stdin B E [0 F] filel, ¥ stdout EE ] F| file2,
Avln] A ELE ) iy 2513

i Y

command > file | K% EE W3 file

command < file | ¥ A EE A F file

command >> file | Kifi i DAIE N J7 2 E 1) 2] file

n > file RESCHFHERRT R n B SO ) 3] file

n >> file FESCAFRARAT R 0 B SR DA AN J7 2 7 [ 3] file
n>& m e SCfF moA 0 A

n<& m R A ST m Al n &

<< tag FEFFURPRIC tag FILERBRIC tag Z [A] K N AAE KA

9.9.4 Here Document

Here Document H R A% —HHIEF, X BEEFR A . Here Document /2
Shell Hr)—FERIRIN E & W) 7 =X, BIERARIERUT

command << delimiter
document

delimiter

BITER 2R delimiter (FLEARF) Z [A]A I ZF (document) Ak Af£ 1845 command.
o LERMY) delimiter —EEIHES , HIHAREATTFAF, JRHAREA LM T4, 1
FEASKEF tab 4k
o JFUATY delimiter Fi J 1) 2546 2 1k Z W 4.
NG, @ we -1 fir it 5 document 174K
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WGEHIE, e H A

$wc -1 << EOF

This is a simple lookup program
for good (and bad) restaurants

in Cape Town.

EOF

H

' EOF 42 end of file [ 455 .
3. 7] PAKF Here Document FH7EAIAHr, fil4n:

N N AW =

#!/bin/bash

cat << EOQOF

This is a simple lookup program
for good (and bad) restaurants
in Cape Town.

EOF

BT

This is a simple lookup program

for good (and bad) restaurants

in Cape Town.

N R A vi g R document LRAFE] test.txt ST

O 0 N N N R W N =

—_
(=]

#!/bin/sh

filename=test.txt

vi $filename <<EndOfCommands

i

This file was created automatically from
a shell script

~[

YA

EndOfCommands

i

$

FrHA:

sh test.sh

Vim: Warning: Input is not from a terminal

$

T testaxt, AT LAFF RIS

$

cat test.txt
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This file was created automatically from
a shell script
$

9.9.5 /devmull 3 {F

MR B PATHA L, B B FAE E s th gk, IR n] AR i 5
1) 2] /dev/null:

$ command > /dev/null

/dev/mull Jg— MR, GAZERNEHBEF WPREMIZ SRR
NZE, a2 WA . (B2 /devinull SXHEHEEA M, FadrfmbEEmE e, &
EH” AR REH CAIRCR.

TSR B2 Bk stdout Al stderr, T PAXFEE

$ command > /dev/null 2>&1

9.10 25

9.10.1 2w

E LR, AARAANMEITLFS ($), W

variableName="value"

VERE, SPGB KA, HivariableName, = "value" fEHHRAY, 7T A
TIFA VBB PrA iR th 5 A SBURUL, A5 24 A i 44 AUEAE QR AL -

o WMNTFRIMANTHE (az, A-Z);

o WIHINBEA 2%, AILAMIH TRk (L);

o ANBEME AR KIFTFS 5

o ANREMHJT bash AKX HET (W help fir oA R KT ;

o MH KRG TFRNARGHENE T, AITHCEA & T DA /NG T4

A E LA

1 myUrl="http://see.xidian.edu.cn/cpp/linux/"
2 myNum=100

9.10.2 f)HAE
S —AE St s, R B A B A RTE NS TS (8) RIAT, 4o

1 your_name="mozhiyan"
2 echo $your_name
3 echo ${your_name}
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AR AN AERE S 2 T, IANINERAT, IS S o T B R R AL R i
B, HATR AR O

1 for skill in Ada Coffe Action Java

2 do

3 echo "I am good at ${skill}Script"
4 done

RN YE skill ZZ B NETES, G flecho "I am good at $skillScript", fi#fissiie
H$skillScript MM — LR (HENZE) , ABHIFTEHREA 2 EA BT T .
AP BN EAERE S, X NIRRT . fFEOERME, A NRUURRE,
$O, XS BHn—FhFik,

9.10.3 i LA
CE AR, IPARZEfrE 3, an:

myUrl="http://see.xidian.edu.cn/cpp/linux/"
echo ${myUrl}

myUrl="http://see.xidian.edu.cn/cpp/shell/"
echo ${myUrl}

[ O S

KRG RATEN (B, 58 RIRE I BHBEAS BE S $my Url="http://see.xidian.edu.cn/cpp/shell/"
A BB A L TAF ($).
9.10.4 Hiidsw

fili ] readonly iy R PARFAZ B SO R e &, H AR B RE A REREIL .
TR S R A R, SRR

#!/bin/bash

myUrl="http://see.xidian.edu.cn/cpp/shell/"
readonly myUrl
myUrl="http://see.xidian.edu.cn/cpp/danpianji/"

[ o

BATIA, SRR
/bin/sh: NAME: This variable is read only.
9.10.5 JHIBRAL

] unset iy S0 DAMHBRAS & 5L
unset variable_name

AR A S5 N BE TR 11 5 unset iy A REMH BR s .
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BT

#!/bin/sh

myUrl="http://see.xidian.edu.cn/cpp/u/xitong/"
unset myUrl
echo $myUrl

[ O S

T AR A A R

9.10.6 2 HrJ3y

24T Shell B, 2 [FIHAFTE = FhAE

1) JRERAz &

SR A A AR B Ay 2 P S, A4 HT Shell SEBiHA %L, HoAth Shell jJ3h AT
ANBEVT I RS

2) AR

FRATRET , f3E Shell BRI, #FAEDT MIPAEAL &, 7 L0787 FR 2R AN >
PRAUEHIER 21T L2 Shell A MRl DAE AR &

3) Shell 725 &

Shell 2552 1 Shell B /F 1 B A4k & . Shell 28 & iiofy — &R BB A B, H—
B2 SRR AR &, X LEARERIE T Shell B IE#ETT

PEWLERAEEAS A Y .

9.10.7 FEiks

(1) FpRAz IR

B | A
S0 | MIMAKILIA

$n | FRIBGHABRBNSE n 2T, FREILNSE. G, BN SE0E S, BASHR $

$# | LB LS A ERR B SR

$* | MREBLS A ER KU T 20

$@ | L HASRBINITE S, OGS 1) BEm, 58 MAARE, TR
$7 | EAARIBHRE, kB IR R

$$ 2457 Shell JEFE ID. XFF Shell A, widiX LA F7ERHEAR 1D

B, $ sl Shell ¥R ID, B pid, &N HIHI1EH:

1 $echo $$

SR E S
3433
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(2) @oFiBHK
BATHA A R SHFN G ST U ar S TBH00 Sn Fe, BN, $1%
R ABH, 2 FRBABE, KIS,
W R

#!/bin/bash

echo "File Name: $0"
echo "First Parameter : $1"
echo "First Parameter : $2"

echo "Quoted Values: $@"
echo "Quoted Values: $x"
echo "Total Number of Parameters : $#"

[N e Y R L SR

A 4

1&1T: ./test.sh Zara Ali
SEYSESE SYOK

File Name : ./test.sh

First Parameter : Zara
Second Parameter : Ali
Quoted Values: Zara Ali
Quoted Values: Zara Ali

Total Number of Parameters : 2

(3) $* A1 s@ X5l

$* Ml $@ FRFINALBL R B AR A S, APOT1S ) wEmh, B —
FERY, HBPA “ $1" 82" - “$n" BIEX b I 40

HR2LENBAE]S ) WEE, “$*" SRIra S B8, PA$182 -
$n" WL T 2HG “S@" SRS HIT, LA U1 82" s iyt B
HZHL

(4) IBHRES

$? ATPAZRECE— A S iR HURAS . FrigiB pIRA, Wi b—A & PT)E ik
G

BHRESR T, —BIE0T, Ko AT 2R 1 0, KGR 1.

A, WA LAy R MIHAE, RN AR B .

$? WA AR R IR IR, SR 2 U

9.10.8 FEFL RIS B

BHOR H MM AR R, M F read iy ST o HA AT
read [-pt] variable J&I5Z4L:

o -p ¢ JETHW] AR R FAT!

o -t JEMIM] DABESETFH) “PMEL. XA, Aa—HSHFIHE.
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read Z J5ANMERSEL, HEIN EARLAFR, AR THS Bl o — 21174
TR . AR L -t SRR, AR AAEBCE RIS ) 2 A BCA LSV, a4
e A 1. WARGE I E p , TERIARDEIRHT A A 2 nl A 3R FAT 4 3K
2%, fEar i Tn I, HWRSEW. 0T X1

xuan@uwww:~$ read atest

This is an apple

xuan@www:~$ echo $atest

This is an apple

xuan@www:~$ read -p "Please keyin your name: " -t 30 named
Please keyin your name: xuan

xuan@www:~$ echo $named

xuan

xuan@www: "~ $

O 0 N N LR WD =

9.10.9 #% iyl

declare BY typeset j2—HERYTNAE, HURTER IS RAYIEAL. WRAMH] declare J5TH H
WA ATATSEL, A2 Bash 5E2x T8RN 1AL A4 FR-5 A MY 35k, b5
H set —#f. declare [}y &A1 T

declare [-aixr] variable

puRlESE 2 &

o -a: FFJFTHIZ4 A variable (7% B E SUMCNEA (array) F58Y;

o -i : FFJFHI44°H variable )75 5 iE A REEELF (integer) 281 ;

o -x : VA export — 4, Wik fE Y H & X2 & variable 28 I IFH A &
o +X ¢ FUEHIAEEAS G, KFKF)E PR AS & variable A8 i H E AL

o -1 i RRASERCE BA readonly AU, ZASECR AT B NZY, tHONAE unset;
o -p ¢ FUHJETHAZ BRI

RS S E6I1

Wl —: ik & sum H 4T 100+300+50 By A E 4 E

[root@www ~]# sum=100+300+50

[root@www ~J]# echo $sum

100+300+50 <==W| EARAF R T AWM E? B AXEXFAA
WEER %N

[root@www ~]# declare -i sum=100+300+50

[root@www ~]# echo $sum

450 <==[F] F ? ?
9 TH Z: ¥ sum TRAF L &

10 [root@www ~]# declare -x sum

B O R S

0 3 N W

11 [root@www ~]# export | grep sum

12 declare -ix sum="450" <==E KRB HT! FF i 5 x W E
A
= -

4 Bl =: i sum TR REE M, T E 5!
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15
16

17

18

19

20

21

[root@www ~]# declare -r sum
[root@www ~]# sum=tesgting-bash: sum: readonly variable

<==HFRF-~-FHEXANZTET!

EHl W ik sum AR ERXEXTER!

[root@www ~]# declare +x sum <== ¥ - & & + 7 N #A4T [H
M1 sk

[root@www ~]# declare -p sum <== -p 7 Dl B % & & & #H £

Al

declare -ir sum="450" <== F ! HFA T i, r XA, R ELF
x [E!

TERRARIIEOUIRS , bash X FAZ BEA LA IEAR ) E X

o AARRMENN [FAFH ], Prbia a2 &I, W 142 Jg—A [ 47H] i
A TR B Bk s — st ae_ A & S DL

o bash I HYEEIZS, BOARZ (BERIARAOLAS, FriA 1/3 45512 0;

9.11 P4

9.11.1 § U7 4F

WERFR AP SRR TAT, Shell K ubATEH . BN, AT |5 Pl AL e

R, B P AT R

R T

1
2
3
4

#1/bin/bash

a=10
echo -e "Value of a is $a \n"

IBITEER

Value of a is 10

XML e R PR TR . QRN e I, R SRR
Value of a is 10\n

TR SCEAFH ] ARFE echo Hh:

LEZ NS

\\ AL

\a TR, mAgs

\b B (MERE)

\f 91 (FF), PRYFIOACER ST Ok
\n et7

\r ] 4

\t HKTHIZAF (tab §)

\v T B i 1A
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ATPABE echo i) -B PEIREE 1R5E 5L, BN AL S S -n 16200 n] DASE 4d A
BATTF

9.11.2 WA Fn

TR e 4 Shell il DASEIITAn <, R th 4R iz e &« am B eny — et Al
IR — o, RIS = BRAEIRES) — RS .

AR A TR TR A :

‘command ‘¢ B} $ (command)

HERRGS, AREFS, ENEAT Esc T 7.

A TR A, BRI, QR A A SORURRAT T, PO\ ryHE
£, AEBERROLN BN R IR SR, 1 HAEARMEA H bug. $O WiA—FET, 1R1E
AT AT — K IR 2R ARS O« 8880 CRrZ EiRE, AT MR, W
fatherpath=$(dirname $(pwd)).

RGBT R R A R

#!/bin/bash

DATE="date "
echo "Date is $DATE"

USERS="who | wc -1°
echo "Logged in user are $USERS"

O 0 9 AN AW N~

UP="date ; uptime"
echo "Uptime is $UP"

—
(=]

IBITER

Date is Thu Jul 2 03:59:57 MST 2009

Logged in user are 1

Uptime is Thu Jul 2 03:59:57 MST 2009

03:59:57 up 20 days, 14:03, 1 user, 1load avg: 0.13, 0.07, 0.15

9.11.3 A HiF ik

B EBEHAT DR ZEIRS (BB, BEE ) KA ErE. v A
(072 IR
o ${var}: WHAKME
o ${var:-word} : WNHRAFE var N8k IR (unset), AB4iR[E] word, {HAELZS
var f{H.
o ${var:=word}: UNRAZH var NS5 E WM (unset), A4 [H] word, FFF var (1)
{HIX A word.,
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o ${var:7message}: WK & var 2B HEMIER (unset), AB2 K14 E message 1% |
FRAESE R ), T DA SRAS I A% 5 var J2 75 AT AR IE S IREL . #7 I 46t BRAE Shell
JAIAS A2 AR 1A T

o ${var:+word} : HIRALE var #iE L, AR word, HAMAL var HIfH.

9.12 B4

Bash SCRF—4E8 (RSO 4E8d]) , T HEE UE BRI R/, K5 CiEH,
BAGTRA N H 0 T I6%5 . SRBUSA P RIICRER A TAR, Thnnl U BB A AR
kA, HEM KT T 0,

9.12.1 5 L

e Shell W, Ml S RFREA, BAICEM S FFonBIT. & R —m
T

array_name=(valuel ... valuen)

(GpUE

1 array_name=(value0 valuel value2 value3)

B

array_name = (
valueO
valuel
value?2
value3d

)

AN L R W N =

S T DB SO 2543 i

1 array_name [0]=valueO
2 array_name [1]=valuel
3 array_name [2]=value?2

0.12.2 iU
BRI TE 2R 2

${array_name[index]}

Bl :

1 valuen=${array_name [2]}
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BT

#!/bin/sh

NAME [0]="Zara"

NAME [1]="Qadir"

NAME [2]="Mahnaz"

NAME[3]="Ayan"

NAME [4]="Daisy"

echo "First Index: ${NAME[O]}"
echo "Second Index: ${NAME[1]}"

O 00 N QR WD =

EATHIA, fir

$./test.sh
First Index: Zara

Second Index: Qadir

i @ 5 * TSRS PR BT e, Blan:

1 ${array_name [*]}
2 ${array_name[@]}

AT
1 #!/bin/sh

2

3 NAME[0]="Zara"

4 NAME[1]="Qadir"

5 NAME[2]="Mahnaz"

6 NAME[3]="Ayan"

7 NAME [4]="Daisy"

8 echo "First Method: ${NAMEI[*]}"
9 echo "Second Method: ${NAME[@]}"

EATHIA, fii

$./test.sh
First Method: Zara Qadir Mahnaz Ayan Daisy
Second Method: Zara Qadir Mahnaz Ayan Daisy

9.12.3 FHPUBALN K

IRBOSALK LR 5 IR S AR B 3 KR il =],

# AAHRATEMNANK
length=${#array_name [Q]}
# R F
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' 4 length=${#array_name [*]}
sk BAMAEATE MK
‘6 lengthn=${#array_name [n]}

9.13 BHAF

Bash SCFMRZZEAT, WIRAARZEA. RABHEAF. M/RBHEA. FAHBER
ISR AT -

9.13.1 FHARI&EH

J5UAE Bash AN SCRF AT BBz 58, (EUE AT DAL HoAt iy R SE B, Bilan awk il expr,
expr fi¢ ¥ o

expr o2 KRBT TR, I EREE MR

BIan, PSR

#!/bin/bash

1
2
3 val="expr 2 + 2°
4

echo "Total value : $val"
B W
e
Total value : 4 X
TR

o FIKAHNEEAFZ R EAG 23K, FII0 242 BAKTH, WHBH 2 +2, X 5575
B RZHERREE S A1

o SEREMYRIAAZYL * W, RN TAAZE MAE]S, 1£ Esc # T,
A MR ARZRAFRBIT

1 #!/bin/sh

2

3 a=10

4 b=20

5 val="expr $a + $b°
6 echo "a + b : $val™
7

8 val="expr $a - $b"
9 echo "a - b : $val"

—_ =
—_ O

val="expr $a \* $b°
echo "a * b : $val"

—_ =
A~ W N

val="expr $b / $a°
echo "b / a : $val"

—_ =
N N W

val="expr $b % $a°
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18 echo "b % a : $val"

19 if [ $a == $b ]then

20 echo "a is equal to b"

21 fi

22

23 if [ $a != $b ]

24 then

25 echo "a is not equal to b"
26 fi

BATHR:

: 30
: -10
: 200
a: 2
ha:o0

o o o P
~ |
o o o

)

is not equal to b

o T () BN AT (\) A RESLE kLB
o if...then.. i B5MEA], GBS UHE.

FREFAIIE A
| vl & ol

+ iy ‘expr $a + $b¢ 5K 30,

- T ‘expr $a - $b¢ ZEHH 10,

* Te 1 ‘expr $a \* $b° gEH 4 200,

/ vk ‘expr $b / $a‘ ZEHK 2.

%o JivEES ‘expr $b % $a‘ ZEH-KH O,

= TAE a=$b FFIAS & b AIEIKS a.

== M | HTHRWAET, MEINRE true, [ $a == $b 1 1X[H] false.
= | AR | TR, AMEGRIE true. [ $a t= $b 1 ik [1] true.

R FRBAEHE RS2, FHIEAZH, fln [$a==$b] ZERN, W
S [ $a == $b 1.
9.13.2 KRBT

KFIEFRR AT, FAH AR, B R IR T
ST — B FAF B T

1 #!/bin/sh
| 2
'3 a=10

THF A R LEZ 118 H 5%


https://github.com/xuanleng/SiSR

THGEHE, AR

4 b=20
5 if [ $a -eq $b ]
6 then
7 echo "$a -eq $b a is equal to b"else
8 echo "$a -eq $b: a is not equal to b"
9 fi
10
1m if [ $a -ne $b 1]
12 then
13 echo "$a -ne $b: a is not equal to b"
14 else
15 echo "$a -ne $b a is equal to b"
16 fi
17
18 if [ $a -gt $b ]
19 then
20 echo "$a -gt $b: a is greater than Db"
21 else
2 echo "$a -gt $b: a is not greater than b"
23 fi
24
25 if [ $a -1t $b ]
26 then
27 echo "$a -1t $b: a is less than b"
28 else
29 echo "$a -1t $b: a is not less than b"
30 fi
31
32 if [ $a -ge $b ]
33 then
34 echo "$a -ge $b: a is greater or equal to b"
35 else
36 echo "$a -ge $b: a is not greater or equal to b"
37 fi
38
39 if [ $a -le $b ]
40 then
41 echo "$a -le $b: a is less or -equal to b"
42 else
43 echo "$a -le $b: a is not less or equal to b"
4 f1i
IBATEE R
10 -eq 20: a is not equal to b
10 -ne 20: a is not equal to b
10 -gt 20: a is not greater than b
10 -1t 20: a is less than b
10 -ge 20: a is not greater or equal to b
10 -1le 20: a is less or equal to b
REIBHATINR
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AT L] %l
-eq K AN B2 A, FHSEIR [A] true [ $a -eq $b 1 iRk[H] true
-ne RPN R TS, AR lEl true [ $a -ne $b 1 i&[A] true
-gt Kl ZE DB B R TN, g, WERME] true [ $a -gt $b 1 iR[1] false
-1t K 22D B /INT A, AR, R[] true [ $a -1t $b ] R[] true
-ge R 2 A B B RS T R, g, U‘J il true | [ $a -ge $b 1 iR[n| false
e | MR AMERS/NTFETABR, R, WiRE tue | [ $a -le $b 1 iR[1] true

9.13.3 fhi/Ria

l‘s‘

E WU

KRB RBEAT BT

1 #!/bin/sh

2

3 a=10

4 b=20

5

6 if [ $a !'= $b ]

7 then

8 echo "$a != $b a is not equal to Db"

9 else

10 echo "$a != $b: a is equal to b"

1 fi

12

13 if [ $a -1t 100 -a $b -gt 15 ]

14 then

15 echo "$a -1t 100 -a $b -gt 15 returns true"
16 else

17 echo "$a -1t 100 -a $b -gt 15 returns false"
18 fi

19

20 if [ $a -1t 100 -o $b -gt 100 1]

21 then

2 echo "$a -1t 100 -o $b -gt 100 returns true"
23 else

24 echo "$a -1t 100 -o $b -gt 100 returns false"
25 fi

26

27 if [ $a -1t 5 -o $b -gt 100 ]

28 then

29 echo "$a -1t 100 -o $b -gt 100 returns true"
30 else

31 echo "$a -1t 100 -o $b -gt 100 returns false"
32 fi

BATE,

10 !'= 20 : a is not equal to b

10 -1t 100 -a 20 -gt 15 :
10 -1t 100 -o 20 -gt 100 :

10 -1t 5 -0 20 -gt 100 :

THF A R LEZ

returns true

returns true

returns false
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h/RBHATY) 3R
SR | i 41
! JEiaE, Fik o true MR A false, 3R A true [ ! false ] i&[A] true
-0 wiEE, A—FEiEAH true MR A true [ $a -1t 20 -o $b -gt 100 ] R[] true
-a 5328, WANFRAERA true Ak 1] true [ $a -1t 20 -a $b -gt 100 ] i[9 false

9.13.4 “FRFHUBTAT

JeRE MBI

#!/bin/sh

a="abc"
b="efg”

if [ $a = $b ]
then

echo "$a = $b : a is equal to b"
else

echo "$a = $b: a is not equal to b"
fi

Nl I e Y S O R

—_ e = e
W N = O

if [ $a !'= $b ]
then
echo "$a != $b : a is not equal to Db"
else
echo "$a != $b: a is equal to b"
fi

I S e e
O 0 N N N A

if [ -z $a ]
then

echo "-z $a : string length is zero"
else

echo "-z $a : string length is not zero"
fi

DD NN NN NN
A R W N = O

if [ -n $a ]
then
echo "-n $a : string length is not zero"
else
echo "-n $a : string length is zero"
fi

LW LW W W N NN
W N = O O 0

if [ $a ]
then
echo "$a : string is not empty"
37 else
38 echo "$a : string is empty"
39 fi

L W W
[o RV RN
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abc = efg: a is not equal to b
abc != efg : a is not equal to b
-z abc : string length is not zero
-n abc : string length is not zero
abc : string is not empty
FAFERBTATSR
1B 5HAF Pi ] 245
= R A FAF 2 A AE, AHSFIRIE] true | [ $a = $b 1 3&[H false
= | KPS ER R ANSE, AMISFIR rue | [ $a '= $b 1 R[] true
-z K “FAFER K BE A0 0, S 0 3R [H] true [ -z $a ] &[] false
-n Kl AP ER K 20 0, A~ 0 3% [1] true [ -z $a ] i&[A] true
str KA E 2 %S, AN REsike true [ $a 1i&[1] true

9.13.5 SCAFIAETEAF

SCA f( SHAF TR Unix SCER 2 FhE M
Bian, A file Fon 0 "/var/www/tutorlalspomt/unix/test.sh” . BRR/NE 100 F
B, HA rwx SR RTHIIACRS, REREINZ SR 45 B

1 #!/bin/sh

2

3 file="/var/www/tutorialspoint/unix/test.sh"
4

5 if [ -r $file ]

6 then

7 echo "File has read access"

8§ else

9 echo "File does not have read access"

10 fi

12 if [ -w $file ]

13 then

14 echo "File has write permission"

15 else

16 echo "File does not have write permission"
17 fi

19 if [ -x $file ]

20 then

21 echo "File has execute permission"

22 else

23 echo "File does not have execute permission"
24 fi

26 if [ -f $file ]

27 then

28 echo "File is an ordinary file"
29 else
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30 echo "This is sepcial file"
31 fi

32 if [ -d $file Jthen

33 echo "File is a directory"
34 else

35 echo "This is not a directory"
36 fi

37

38 if [ -s $file ]

39 then

40 echo "File size is zero"

41 else

42 echo "File size is not zero"
43 fi

44

45 if [ -e $file ]

46 then

47 echo "File exists"

48 else

49 echo "File does not exist"
50 fi

B

File has read access

File has write permission
File has execute permission
File is an ordinary file
This is not a directory
File size is zero

File exists

S I TATE 2

JBEAT L 24

-b file R SR A R RS SO, A, TR rue [ -b $file ] i&[d] false
~c file Rl SO R A R AR R S, A2, R ] true [ -b $file 1 &[] false
-d file R SR A2 H S, 2, WERE] true [ -d $file ] iR [ false
-f file R ) SR A R S (B H sk, AR B SC), s, MR true [ -f $file ] R[] true
-g file K SR A BCE T SGID iz, G, MER[E true [ -g $file 1 iR false
k file N SR AT TR (Sticky Bit), WIRJZE, NLEM true [ -k $file ] & false
-p file R SR R R ETE, AR, WERIE true [ -p $file 1 K[| false
-u file R SO A T SUID fir, M2, NEME true [ -u $file 1 &[] false
-« file R SR AT, W2, R true [ -r $file 1 &[] true
-w file K SRR 5, g, Wz true [ -w $file ] iR[1] true
-x file RSO AT IAT, AR, SR true [ -x $file 1 iR[H| true
-s file KSR A A CCHRNERRT 0), ARHESIEN tue [ -s $file ] R[] true
-e file RS (4G ESR) R, W, MM tue [ -e $file ] 3R[l true

9.14 “FAFH:

FAFH 2 shell i iR oA IR 2E Y (B T RO RIP A eR, thini g2k
BEFMT), TR S, WG, Al ARG S. $XR%‘I%E’JIX 'J
¥R PHP 21U,

(1) #3|=

FYF a7 B4R 123 H 5%



https://github.com/xuanleng/SiSR

TAGEHA, SR Hds % 7 & Shell & Shell Script

1 str='this is a string'

LG |5 A5 HR A BR 4

o HG|S HMMEM EAFER S IR, B5 S AFE P AR 22 ToRUW ;
o G| S FHPAREI I G S O BE |56 4% A EHATT) .
(2) WE|%

1 your_name='qginjx'
2 str="Hello, I know your are \"$your_name\"! \n"

IR0k Wk

o XH|5 Bl DA AR &S
o WG |5 HL AT A B S

(3) PHZ AT

your_name="qinjx"
greeting="hello, "$your_name" !"
greeting_1="hello, ${your_namel} !"

[ N

echo $greeting $greeting_1

(4) FHCFFFHFRE

string="abcd"
2 echo ${#string} ## W 4

(5) BT FATH

1 string="alibaba is a great company"
2 echo ${string:1:4} #% 4 liba

R TN 0 JF A,
(6) AT FFH

1 string="alibaba is a great company"
2 echo “expr index "$string" is’
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9.15 AR

9.15.1 if i 4y

if 5] I 5% AR B SEAT I Wk U BBk H E A TR 43 3. Shell A=A if ..
else 15/ :

o if ... then ... fi {E/4];

o if ... then ... else ... fi {&/H];

o if ... then ... elif ... then ... else ... fi 1&/4],

(1) if ... then ... fi {E/J TGV

if [ expression ]
then
Statement(s) to be executed if expression is true

fi

AN expression 3R 1] true, then JEII B APRFSAEANA T WIERIR ] false, AN HATIE
MiEA] . B JEAPA i SRES A if, gt if Bl RPFS . R expression Fl i HE5
(LD Z A 25A4%, A AR R

BN

#!/bin/sh

a=10
b=20

if [ $a
then

echo "a is equal to b"
fi

$v 1

O 00 N O R W N =

—
[=]

if [ $a != $b ]
then

echo "a is not equal to b"
fi

—_ = = =
AW =

IBATHR:
a is not equal to b
(2) if ... then ... else ... fi {BEAJAHIETE

if [ expression ]
then

Statement(s) to be executed if expression is true
else

Statement(s) to be executed if expression is not true

fi
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YA expression 1% [ true, LA

E]/‘Jln/'ﬂo
AT

JEARERRF R PERAT: B, AT else J5

JEi

#!/bin/sh

a=10
b=20

if [ $a
then

= $b ]

O 0 N N R W N =

else

—_
(=]

fi

—_
—

echo "a is equal to b"

echo "a is not equal to b"

IBITER

a is not equal to

(3) if ... then ... elif ...

if [ expression 1 ]
then

Statement(s) to be
elif [ expression 2 ]
then

Statement(s) to be
elif [ expression 3 ]
then

Statement(s) to be
else

Statement(s) to be
fi

b

then ... else ..

executed if

executed if

executed if

executed if

A ER T AXF AN SRR TR, TEE N

expression 1 is true

expression 2 is true

expression 3 is true

no expression is true

WE—~ expression F{E K true, REIMATHIEAS expression JETHIIEF]); UNERHER A false,

LAPATALATIER] o
2NN

#!/bin/sh

a=10
b=20

if [ $a == $b 1]
then

O 00 N QR W N =

THF A R LEZ

echo "a is equal to b"
elif [ $a -gt $b ]
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10 then
11 echo "a is greater than b"elif [ $a -1t $b ]
12 then
13 echo "a is less than Db"
14 else
15 echo "None of the condition met"
16 fi
BATER
a is not equal to b
(4) if EAIE AT AR test @ Ag5 A (A, W
1 numl=$§ [2*3]
2 num2=$ [1+5]
3 if test $[numl] -eq $[num2]
4 then
5 echo 'The two numbers are equal!'
6 else
7 echo 'The two numbers are not equal!'
8 fi
IBATHR

The two numbers are equal!

test Ay M FRAFA KR E ML, 555 (D £,
(5) if AR A 4T, PAAR R 2ORIE T, RIXHE:

1 if test $[2x%3] then echo 'The two numbers are

equal!'; fi;

-eq $[1+5];

9.15.2 if ifAyrpiry -a -z

1 [ -a FILE ] Ww#® FILE H#&EN 4 H.

2 [ -b FILE] R FILE #FEHR —NHEBEHRXHEN N E.

3 [ -c FILE] R FILE FEHR - NFHEKXHEUWN E.

4 [ -4 FILE] ®w® FILE FEHEZ - PMPEXUWAE

s [ -e FILE 1] W% FILE HF &N A E.

6 [ -f FILE] @R FILE #FAEHE —APMELHEXHN A &,

7 [ -g FILE ] ##f FILE #Z HEBEZ#%E TSGIDN » K.

8 [ -h FILE ] R FILE #FEHRE MR TEENWH &,

9o [ -k FILE ] #i FILE FHEHEZEE T HH LU A E.

o [ -p FILE] #w R FILE #EHR ML FEFHFHRDON K E.
im [ -r FILE] R FILE FHEHETZHUW A E.

12 [ -s FILE ] W R FILE ﬁzﬁjﬂkd\?ﬁj@oﬂljj@ﬁ

3 [ -t FD] wWEXHEHAF FD T FHFFH —NAEsml H E.,

14 [ -u FILE ] Ww® FILE & & FH % & 7 SUID (set user ID) | #

.

15 [ -w FILE ] #w® FILE % FILE
16 [ -x FILE ] W} FILE #HEHEZ T

SR T

42

B R

Sk
ppgeas
Eﬁb—“

= Hu
ﬁwﬂ

5
g
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20

21

22

23

24

25

26

27

28
29

30

31

L BT I B |

-0 FILE ] W # FILE # & H B A%

% A A E.
-G FILE ] W& FILE H #&£ HE F %A
A
b

P ID
PN AE. [ -L FILE
E,

een modir B ied since

R FILE FEHRE —NMNHF 5 HEEN
-N FILE ] ## FILE # % and has
it was last readll] % E.

-S FILE ] R FILE FEHRE - NEEFMWHE.

FILE1 -nt FILE2 ] 4R FILE1l has been changed more
recently than FILE2, or #r £ FILEl exists and FILE2
does mnot | 4 H.

FILE1 -ot FILE2 ] #w ® FILE1 W FILE2 E %, # # FILE2
%4 H FILElL A& AN 4 &,

FILE1 -ef FILE2 ] #1 # FILE1 fn FILE2 ¥ M A FA W E & T
BB K.

-0 OPTIONNAME ] #w 8 shellzk 31 “OPTIONNAME” JF B N A
EO

-z STRING 1 “STRING” WK EHE N 4 &,

-n STRING ] or [ STRING ] “STRING” W K E 44 % non-
zero | 4 E .,

STRING1 == STRING2 1 W E2MNFHF & M [ . “="  may be
used instead of “==" for strict POSIX compliance JI| 4
H.

STRING1 != STRING2 1 W E FH &L EN 4 K.

STRING1 < STRING2 ] # % “STRING1” sorts before “
SETRINGQ” lexicographically in the current localelll #
STRING1 > STRING2 ] #r & “STRING1” sorts after ¢
zgRINGQ” lexicographically in the current localell] 4
ARG1 OP ARG2 ] “O0OP” is one of -eq, -ne, -1lt, -le, -gt
or -ge. These arithmetic binary operators return true
if “ARG1"” is equal to, not equal to, less than, less
than or equal to, greater than, or greater than or
equal to “ARG2” , respectively. “ARG1” and “ARG2”
are integers.

9.15.3 case i&EH)

case ... esac 5 HAWIE T H) switch ... case 1IBAJZEML, & —Fh 2 kg5t . case
A VCEE—AMEB MR, QSRR T, PATHHICEL 4. case 1A T :

case fH in

D

commandl

command?2

command3

P

B K2)

command1

command?2

command3
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*)
commandl
command?2
command3
55

esac

case T AR AN EFT7R o BUE S TN 8T in, B BELAG TE S 453 B
(ERT AN AR A PEBC & SUBUEAT G5BV, KR ar ST I T E 25 3
5 HABTE F Y break KM, FIEZBREIEEA case TRAAIERG . BUECREAS I PERCH) 45—
A — EBGCIERE, AT 58 DL RO SR B i 2 Jo A FRARSE HA AR . A Jo— It
MeRE, PEM RS * figxld, BRI

THBEARREA 1] 4, SR TITRL:

1 echo 'Input a number between 1 to 4'
2 echo 'Your number is:\c'

3 read alNum

4 case $aNum in

5 1) echo 'You select 1'

6 5

7 2) echo 'You select 2'

8 3

9 3) echo 'You select 3'

10 N

11 4) echo 'You select 4'

12 3

13 *) echo 'You do not select a number between 1 to 4'
14 N

15 esac

MAARFRRKNE, SARFEER, B0

Input a number between 1 to 4
Your number is:3

You select 3

PR — T

#!/bin/bash

option="${1}"
case ${option} in
-f) FILE="${2}"
echo "File name is $FILE"

(eI e Y A SR

—d) ’]’DIR="${2} n
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9 echo "Dir name is $DIR"

10 55

11 *) echo "“basename ${0} :usage: [-f file] | [-d
directory]"

12 exit 1 # Command to come out of the program with

status 1

13 HH

14 esac

UL

$./test.sh

test.sh: usage: [ -f filename ] | [ -d directory ]
$ ./test.sh -f index.htm

File name is index.htm

$ ./test.sh -d unix

Dir name is unix

$

9.16 7GE¥h
9.16.1 for 75
for TFF— A=Y

for £& in 7|k

do
commandl1
command?2
commandN
done

IR T TRRS) GURIIE, A 2R AR . 5 RFR
AP F MBS in USRI, RIS, for FRERHE fr o171
frB B

B, BT S

1 for loop in 1 2 3 4 5

2 do

3 echo "The value is: $loop"
4 done

BT R
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The value is:
The value is:
The value is:

The value is:

g b W N -

The value is:

WP s 7 e R 4

1 for str in 'This is a string'
2 do

3 echo $str

4 done

BITHER:

This is a string

5 3 F 3 F LA bash TF 3k 0

#!/bin/bash

1

2

3 for FILE in $HOME/.bash*
4 do

5 echo $FILE

6 done

TR

/root/.bash_history
/root/.bash_logout
/root/.bash_profile

/root/.bashrc
9.16.1.1 seq i

seq fiir T AR AN 53 S — N2 8] T
Bll—:

1 seq 1 10

ZERIE 12345678910

Bl —:

1 for i in “seq 1 10°
2 do

3 echo $i

4 done

THF 28 R ZER 131
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o H

1 for i in $(seq 1 10)

A,
seq HYZE L :

o -f, --format=FORMAT: use printf style floating-point FORMAT (default: %g)

£ I EAR

1 seq -f"%3g" 9 11
2 9

3 10

4 11

Yo Jo I E BRI NG “Tog”;

“To3g” AR LI T RIEA BRI SR 5 HE 5

sed -f “%03g” 9 11 XFEMTRE 7 RIRA 22 0;
o FJ T ] 7 T4 H3 -

seq -f "str%03g" 9 11
str009
str010
str011

O T R S

o -s, --separator=STRING: use STRING to separate numbers (default: /n)
-8 FEE 7 R AT BRI 1] 45
seq -s" " -f"str\%03g" 9 11
i gEE s str009 str010 strO11
B 7 TS -
seq -s"‘echo -e "/t"‘" 9 11
o -w, --equal-width: equalize width by padding with leading zeroes
-w 5 i R (R SE AN REAR-E B2

1 seq -w 98 101
2 098

3 099

4 100

5 101

i 2R TR o
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9.16.2 while f§h

while JEH T AW AT — R a2, AT A ASCPE AR a2 i
M. HAgCh:

while command
do
Statement(s) to be executed if command is true

done

MAPATIER, PEHER BIERGER, MSTF i B B M IR .

PATR 2 — AR while JEER, A& (2« 15 COUNTER /T 5, ABZ3R 1l true.,
COUNTER M 0 Ff1&, SRIGHALHERT, COUNTER il 1, 847 FikiAs, SR EECE 1 5
5, IRk,

COUNTER=0

while [ $COUNTER -1t 5 ]

do
COUNTER="'expr $COUNTER+1'
echo $COUNTER

done

AN R W N =

BATHIAS, i

g b W N -

while JEIAF] T HUBAE S . THIBFH, ARSI E 7 & FILM, #%
<Ctrl-D> g5 IEFE

echo 'type <CTRL-D> to terminate'

1

2 echo -n 'enter your most liked film: '
3 while read FILM

4 do

5 echo "Yeah! great film the $FILM"
6 done

BT AR, 2R T

type <CTRL-D> to terminate
enter your most liked film: Sound of Music

Yeah! great film the Sound of Music
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9.16.3 until §§¥h

until JEFRPAT— RIS H B4 true B 1L until JEFRS while EAAEALHE )y
K ERWEFAER . — % while fEIAET until 9535, (HAERSEmM R, W H2AEEILT,
until TEFREAIA A

until FEEAE AN

until command
do
Statement(s) to be executed until command is true

done

command — B S5 AERBA, AERIRIIESN false, WARSERATIREMA N HTER], 75 0Bk
HEER.
Bitn, {4 until fr4% 4 0 9 [EF:

#!/bin/bash

a=0

do
echo $a
a="expr $a + 1°

1
2
3
4
5 until [ ! $a -1t 10 ]
6
7
8
9 done

AT

© 00 N O O W N = O

9.16.4 Pkl HEdh

FEEERIL AR A, A MG TR A AR IR B E RS A A i o Bk H A6 38, B K 2 8 e
1= —FkE, Shell t1f4i f] break il continue Bk 4 JEHF
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break iy 4 FLVFBEHH ITA AR (2 IRIAT TR BT A R R ) -
BT, A AU E SN PR AR KT 5. BB AMEES, & [H £
shell J2/-4F T, BRELL break iy <.

1 #!'/bin/bash

2 while

3 do

4 echo -n "Input a number between 1 to 5: "

5 read aNum

6 case $aNum in

7 1121314|5) echo "Your number is $aNum!"

3 55

9 *) echo "You do not select a number between 1 to
5, game is over!"

10 break

11 HH

12 esac

13 done

TEHCENERR T, break fiy 4 J5Th & W] ARR—NREEL, FORBEH S LZERR. flan:

1 break n

FORBEHH AR n JZIE
N MM ETERA G T, AR varl T 2, IF H o var2 55 0, Bk e

1 #!'/bin/bash

2

3 for varl in 1 2 3

4 do

5 for var2 in 0 5

6 do

7 if [ $varl -eq 2 -a $var2 -eq O ]
8 then

9 break 2

10 else

11 echo "$varl $var2"
12 fi

13 done

14 done

Ak, break 2 FOREIZBRH SMNE IS, BATER:
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TAGEHS, AR % # & Shell & Shell Script
9.16.4.2 continue Mm%

continue iy A5 break fyRAL, HA— S0, EASEE AR, ULk H Y
HIFEER o
Bian, XF e s

1 #!/bin/bash

2 while

3 do

4 echo -n "Input a number between 1 to 5: "

5 read aNum

6 case $aNum in

7 112131415) echo "Your number is $aNum!"

8 N

9 *) echo "You do not select a number between 1 to
5!"

10 continue

11 echo "Game is over!"

12 HH

13 esac

14 done

AT R, MEAKRT S WECFI, BIPRITER A SR, 154

1 echo "Game is over!"

TR LRBEIIAT -
[Fl#f, continue JFTHI AT DABR— T, Fnpkib 28 L2630,
& —> continue 1 F:

1 #!/bin/bash

2

3 NUMS="1 2 3 4 5 6 7"

4

5 for NUM in $NUMS

6 do

7 Q="expr $NUM % 2°

8 if [ $Q -eq 0 1]

9 then

10 echo "Number is an even number!!"
11 continue

12 fi

13 echo "Found odd number"
14 done

AT R

Found odd number

Number is an even number!!
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TSR, AR

Found odd number
Number is an even number!!
Found odd number
Number is an even number!!

Found odd number

917 A%k

9.17.1 pREIE X

PRECT DALEBRATT R — AN A e 0 s TR, ARRR e St S, ACRD AL
MR . GRHANARTE F—HFE, Shell H3ZFFpR%. Shell pREAIITSEE UG o
Shell R E1E SCAEZANE -

function_name () {
list of commands

[ return value ]

AR JE R, ] DATE RS TN b # S function:

function function_name () {
list of commands

[ return value ]

9.17.2 pA%RINME

PRAGR I, W] DA return 5475 QRN , SoRffE— A 2B T A RE

SAEIE(E

Shell BRER M H g2 4, — A RFR RTINS, 0 R, Hil
HRARRM. AR return FABEE, WI—DFAFEH, HESHEHRIER: “numeric
argument required” .

MR ZO LR FOR B A, IBATT PASEE A8 hE, RERIER £ v 345
R, AAE T BB X A2 R RS R A5k Rl

kB — A1

#!/bin/bash

1

2

3 # Define your function here

4 Hello () {

5 echo "Url is http://see.xidian.edu.cn/cpp/shell/"
6 }
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TAGEHA, SR Hds % 7 & Shell & Shell Script

| 7
‘8 # Invoke your function
9 Hello

IBATEER

$./test.sh
Hello World
$

9.17.3 S

£ Shell . i J e i 0] DA HAZ B2 A0 e8I, i $n (I 30k 3R

SHE, BN, $1FRRH—IBH, 2 TR ASHL.
SR R AR

1 #!/bin/bash

2 funWithParam(){

3 echo "The value of the first parameter is $1 !"
4 echo "The value of the second parameter is $2 !"
5 echo "The value of the tenth parameter is $10 !"
6 echo "The value of the tenth parameter is ${10}
7

8

echo "The value of the eleventh parameter is ${11}

echo "The amount of the parameters is $# !" # % $
#
9 echo "The string of the parameters is $x !" # f£ % %

BRI SR
10 }

11 funWithParam 1 2 3 4 5 6 7 8 9 34 73

AT AR

The value of the first parameter is 1 !

The value of the second parameter is 2 !
The value of the tenth parameter is 10 !
The value of the tenth parameter is 34 !
The value of the eleventh parameter is 73 !
The amount of the parameters is 12 !

The string of the parameters is 1 234567 89 34 73 !"

R, S10 AREIRECE 124, RBCE A28 2 ${10} . 24 n>=10 I},
A ${n} KFEWMS L.

TON, A TUAFFIRAE B R PSR, AR Bty P E 2523,
9.17.4 RN

TR BT E A MRS, AFEINEZ

FRRAE — A return 7EAJ ) BRELC:

FTHF 8 BB gER e 138
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#!/bin/bash
funWithReturn () {

echo "The function is to get the sum of two numbers...
n

W N =

echo -n "Input first number: "

4
5 read aNum

6 echo -n "Input another number: "

7 read anotherNum

8 echo "The two numbers are $aNum and $anotherNum !
9

return $(($aNum+$anotherNum))

10 }

11 funWithReturn

12 # Capture value returnd by last command
13 ret=$7

14 echo "The sum of two numbers is $ret "

SEA AR
The function is to get the sum of two numbers...
Input first number: 25

Input another number: 50

The two numbers are 25 and 50 !

The sum of two numbers is 75 !

PRIGR [M{E AR 2% R S i 82 R 3KAT
FRE—REIRER G T

#!'/bin/bash

1
2
3 # Calling one function from another

4 number_one () {

5 echo "Url_1 is http://see.xidian.edu.cn/cpp/shell/"
6 number_two

7

8

9

}

number_two () {
10 echo "Url_2 is http://see.xidian.edu.cn/cpp/u/xitong/"
1n

13 number_one

ETR

Url_1 is http://see.xidian.edu.cn/cpp/shell/
Url_2 is http://see.xidian.edu.cn/cpp/u/xitong/

9.17.5 2R sk

URAR A R R A i R, W] AR R BOE AR 32 H ST B profile U, XA
PSR, AEAr AR/ i ThI A A R R84 7t il ASE BRI
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9.17.6 B pRI%L
GMERA R, BEReR B BT A unset v <>, A 20 L0 2830, 407F B

1 $unset .f function_name
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4 5 AR e A1 T

10.1 Shell

10.1.1 f&gcEkIA Shell

https://www.cyberciti.biz/faq/change-my-default-shell-in-linux-using
-chsh/

10.1.2 ZShell

FA N TECE DAL AT VLR TS 2 B H #4228 : Oh-My-Zsh, https://github.com/o
hmyzsh/ohmyzsh
& B LR — T ZShell H Bash {435 B 4 ) Jy T -
o A uFAR H a4
o BB
o Shell theme, i.e., powerlevel 10k(https://github.com/romkatv/powerlevell0k)

10.1.3 Fish Shell

Fil &152% : https://github.com/oh-my-fish/oh-my-fish

>

10.2 & fr LR

=

o fd: i), W PAERY find, https://github.com/sharkdp/fd

o fasd: —#dBkEL 3 H F W) SO T fE H 5%, https://github. com/clvv/fasd

o ripgrep/ripgrep-all: NZEE ], A] PAEEAL grep, https://github.com/BurntSushi/
ripgrep

o fzf: MIIETI, M RIMEEM A HARL:, https://github. com/junegunn/fzf

o tldr: AiAIPEA A ML, 0L man, https://github.com/tldr-pages/tldr

10.3 SCAR w4
10.3.1 nano

10.3.2 Vim

X sudo apt install vim


https://www.cyberciti.biz/faq/change-my-default-shell-in-linux-using-chsh/
https://www.cyberciti.biz/faq/change-my-default-shell-in-linux-using-chsh/
https://github.com/ohmyzsh/ohmyzsh
https://github.com/ohmyzsh/ohmyzsh
https://github.com/romkatv/powerlevel10k
https://github.com/oh-my-fish/oh-my-fish
https://github.com/sharkdp/fd
https://github.com/clvv/fasd
https://github.com/BurntSushi/ripgrep
https://github.com/BurntSushi/ripgrep
https://github.com/junegunn/fzf
https://github.com/tldr-pages/tldr

LHGEHS, BRI %+ F ARGRAG G ATTR

10.3.2.1 M E

set nu
set fileencodings=utf-8,gbk,default,latinl
set encoding=utf-8

let $LANG="zh_ CN.UTF-8"

10.3.2.2 — B (A 4 BN

FIIFSCAE. PRAE. OGP SCHE
o vifilename : FJJF filename {4
o W PREFICMT
o wvpser.net : f{£{F£ % vpser.net {4
o q: IRMigwiEAy, WIRICACBBINN T AL
o q! : RIS, HALRE
o wq : IR gmiEEY, HIRAFUT

WHDCk R g i 4
o R I/NE
oht Z55 j: F; ki by 1 fiy XWMAFEBEIM, A FHAET
o n<hjkl> FEZ)AH R F 1T
o 0: &, MENFIX—FTHRHITH I FAFAL
o $: BBENFX 1755 MM T4
o G: B3 M Efa—AT
o nG: n FIRFF, BB AR n 4T
o n<Enter>: n F/RET, bR PR n T, T nj
o ZKEHE: A
o Backspace : [A] /-
o Enter : BzhF| 178
o -1 MEE 4T

G5
o /word: MOGHROZEFFAG, W FER—N%HN “word” HYFFF
o word: MOCARMEETIFR, 17 ERER—AHN “word” HYFFF
o n: F/N “next”
o N: FJR “previous”
o Jos/wordl/word2/g: ZFEn¥F wordl Fiffky word2, g Frna Rk
o %Jos/wordl/word2/ge: HHZH)—A ¢ TR aiA N R, FEMIA
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TGRS, WA

TR . S SR
o x,X: /NG x FIRIEMIRFRT: KRG X Eon w745
o nx: FIRIEMER n ANFAF
o dd: FIRMMBRICARFTHER R T
o ndd: FIRLIHICHRTFEATIA MIMER n 47
o dI1G: FIRMBRMFIFTEIE 1470 s
o dG: BRI CAR I e S B i Je — AT T A A
o yy: EHPDCARITEN—8AT, WATLAN] ayy i, a HZnhX, a a] AR a 5|
z WAEE TR, WPASERE N E TS .
o nyy: nFIRECT, EHDCHRTIEMIA T n 4T, WAPAM anyy B, a X, a
WRIDAH N a B z PUEETEE, AT PASE NI HIMT 55 .
o p.P: p T HIMEIRRENGR AR N —47, PAIS, ARG 7RI A € L g
X, B “ap” B “aP” FEATHIMG.
o I FROUHRITTEMIAT S F—AT45 G TE i
o wU: /NE uiilthy b—H#E, K5 U REHR U w4700 T #H:A4E
o Ctrl+r: Hfi E—AHME, WA
o ¢ HEF—AEE
o ¢ EHIBEANTRF: HAMAIEEE (—MBii=) K5 v, BEA visual 7=, %
JEERT ARS BN T B RE T SO, SRIEHE Y, SR DLSEA.

10.3.2.3 ZasgBiA

o LIt i MMRDEARFTAEALIEA , TS HIFAEATHY S — N IES ML TH AR TR A

o a Al a WHHIEARAELL N — N FAITIRIEA . a WEHIFE T IR Ja — RS
WITIRTEA . A ZMITEFTRIA .

° 0,01 o FEUFDEIRITFER F—ATH A —M71T, O MK

o tR: r KFHICHRITFERIIR— D F4F, R &—EH B IO ITER 747

o J i AIFICHRIEAT LT —AT 1T (A pisl)

10.3.2.4 vim " RGOk B

M vim X AT, SRR WARGE S ATE vim RGO, 05 SRR 52
—BUUEHRR ST gedit FTTFICHE, APEERSIG IS SCH], SRS vim $T9F44, FURA3E;
Vgt A NIAE 7B ALE vim RGN, BV EINERE, AL [
AR, 5 RIAERZA T T XFEM ERIpE, ERAMRE] T, Wik =
_.‘FO

AR 2R LR AR T AR GBI AR 1) 7% LA iy AR 4% Shift+Inset gl PA T, "R
T vim PR ) EERE IR, GBI AT AR R, WA BTG . vim H7 B SCR L
SRR KB AR
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ARG, R s %+ F ARSZHGGAITIR

L. vim A 12 0, 2502 0. 1. 2. ... 9. a. “ +; Hreg i AEFHA
REMA LA NS . A5 vim R y JUREHIE] “ O0G15) KA 5L, FIFEH p KGR
AR IR L P A 25

2. BERF vim R I EIEARI AR, T 2GR g, A ERREUR,
ZULHINES, )54 Ny 582, Hod NSRS GEE RIS — TGS Rt
RS fe e % y), PIINEAE N AR F R &, Ve RIS ay T AT, AT
Y] * SRR (PRSI ) POBRR, ECIESR y A BRI A
T, B p wURE I R P N+ SRR R GTRE AR, My R
SN EZRE AR S T LAGE Curl + V REHORG G E A SORY (40 firefox . gedit) H, [lHE,
FHEAEH AT ] Cul + C s A Hl WAL HIF] vim o, F 2R IR BT 1% +p;

3. ZLRF vim SRR A A ARG IR, SRR N, FE IR R ARE " Np,
Horb N ORI S, A BBk, AT DA " Sp K 5 S RE A HL ) N ARSI ok, th AT RASE " +p
R ZR 584 SRR A L ) T B R G E K
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- 2% Linux 0354 44

111 Bfb2e%

Linux "R, BASR LA LR

o PRI L%

o F{E T H rpm/dpkg 4

o A TIN5 AE Lk 4

o RITEAL M 25 4E Lk 22

OO, MHFmE, "TABHIRZER S H, hREABIF . BRI EAE LD
R ITIM TR LR — PP ETEAL R L, BRI A EIRAL R SR R A P2 . —
iR, A A SOGR B A R, (TR e iR dr e . HRZERAE
PR 22255 () — M2 8 R A B A AR R R SR B, BATIR RS vk
A, Rl FE L R R AL e i =

1111 PR 2%

MIFARD 2R 32 Linux RGP e gt oA s —Fh o= RN Fpoy =]
PAZEHE I B0 Linux RGEFF R, PARAERER S EEXT 2R Unix REGEFF A RYERAT. M
VRS LB R = A AR LA R

o LAY T.1%

o RIS, cd B[R H SR,

o R AR R A Bk i H AR S (.0) , ] make clean B make
distclean 2 [ B AR SO, PRUEBT st tH R PP T SO 78 B CbLgs Fgiese
B .

o PHBERIG 240 H 5% T 1) README B INSTALL AH 51 S, — sk 28 304
CAUIHE T BEA%E,

o fid¥: Jconfigure

WESE, EYRR AR IADIY Linux REEHM KA EME, 28 Makefile 3C

he X—BMRKHE, FJEHREM 2R BN —2 TR .

o ZiPk: make

R4l Makefile SCUFHE 7R FeFF ik TAE, FI gec RHEM SRR HE br 3. XL4H

P SCA 2ok R B PR 4 P A — A S B AT A T SO BB A RTIE AT SO IR R

B BN TE R H 3%, ARTE Sl H S T o Wil , fE 4 midis H & T mA

C&A T bl AR, (HRMIEAH R T BT R AR 8, 23

Linux 248 F0)H LA E b

o % : sudo make install

make H4 Makefile SC{F L C T install (93 H , R b TR T 4615 58 B -



Ifﬁﬁ(%ﬁ%z WA A % +— = Linux a9 2 K3R1E

AR FUER H FH . — A ete. lib. bin FI man &5 H 57 I ACKRACE SO BREL

R PATSCOE . L EUIASCOE. TR EIRGH &, FreABIR T SO

FUBRR , BIAE make fir<-Hi AL sudo.

ARV LA — W RS, HRAERZHEOUT, MRS 282 2 S At
G XM R R R A AT A A 2 T B OB HAR A A A7 A
B IER, A ATRE IR IE #iz1T. BUERT Linux AZATHORZ A A SIFH R4
PHERLT R, Jo MM TR 228, SHEA TR 2

11.1.2 8k P T 1L rpm/dpkg ¢3¢

ATHEETY, hT RS 2R HRBIER L, Linux 51T HHE B
PEATERPRRR 2 . ORI . BPE R AT R BAE R E R E R G 5 LR 2k
s TR AT B AR SR AT IR — R s S o XA 8 1 3
WA, HARGE VAR ME L, BIUNEIERAY 2 7 A 250 DRI S A
W EEPATH 2164 LRI 280, AR T B S SO Es %4555,
PSS THAEAER G P IR E R a5, BPH A S MR AL TR B A G0 75 B2
SE AR . A7 LR EREE OK (3, 203 TR 0 N ZRHIT 200 T AR FE 2285 la
LR T RIS HE R E A LR A5 5T 9. B, &l 55k,

I A R R BT Linux 2248 E Sl AP BE TR rpm Al
dpkg.
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RPM DPKG
AR Red Hat Package Manager(Red Hat £ 5 %) Debian Package(Debian {461 4 FH#E)
S, RPM B A 1) iy 386 44 FR-TUA B TEAR-2E | DEB 401 iy 2380 44 FR-RBUAS- 18 TE -2
X FpfE . 40 Magiclinux-3.0.2-1.i386.rpm | 43X kgt . {541 Magiclinux-3.0.2-1.i386.deb
TEAS AL xxx_x.x-x.tar.gz, JEACAS(E B R 45
Xxxx_x.x-x.dsc. Jf dpkg 4& P 5EEE — it
XXX_X.X-X-xxxx.deb. 4t dput {5 F it A
B | BRSSO (SPEC). Files A, £ XXX_X.X-X-XXXX.change.
EES AT R A dsc tR{IE 1 control 3L, copyright 3L,
changelog 3{4:. Rules 3. Compat L4
dirs (. control SCFFEH] T HEEA L E,
dpkg 3 37 ik SEAR B R A AR (4 .
s rpm -ivh <tpm P34 >, 10 1 <o et o
rpm-ivh Mysoftware-1.2-1.i386.rpm
BRI PR, S 2R R T X R
W) 5ERE AR, T DA rpm -qa xxx* £k B R AR R TR A 1)
- RPM 8o xxx 854 R TF SR LA dpkg -1 xxx*
5 EHRG BT oo AT S
BRI RGBT AR SR, dpkg -listfiles xxx
rpm -ql <rpm %4 >
rpm -e <rpm {45 >, U0 rpm -e Mysoftware .
R e R ) ke e <deb AT >

XU R T RPM Al DPKG, AR NS WG 205 . 7 23R 2

RPM FERECEZ T, A 1 BRSO DR 200 R R LI R IR A

BAERGUA

2, T DA RPM SRR SR ] 1) Linux PR A RERS 22%¢ - O T B 3T BREE S5 11
I Linux FREEA R 8, AR 2 A PEAEE B T 3R 0E RPM b, if g2l 7 LA ***.src.rpm
XApEROR i) SRPM A, SRPM 21t T 24 EAY, H configure 5 makefile. Xk
AR SRPM AR, B4 & i B f BRI OB R . AR RPML SCH e
R . FELPR P, SRR DA RPM BRI 7 U418 RPM SCHE, AR5 4
FESE I RPM 32236 5] Linux RGE4H

11.1.3 s ISR L

SR PE L rpm/dpkg filf Linux FEPF2AE MR EAA /D, {Hi2 dpkg/rpm XL
HFBA 58 U FHAFHER 8. BIATHE 224 PHP ZPE ), RGeS iR —
YRS RIE R, 48 I T 2 — SO R A SR PR ARG Rl W _E R B X 2%
PORMBRI o WIREAE S E AR 4R Linux 5548 B in— L2 RS I, e
RMEsE S A HH B E LA MR R . T2t B T R 88 ) X 28 2 2 SRS

RZ Linux JT & R#R IS AEL T BRI . XM SR SE it e 2 R G il X
SRR A 3R, PR R, SERXAHR EER, HiS5R%0
147

FYF a7 B4R H 5%
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LAk, DR HAR % +— & Linux A9 4 A1k

LA LU . IS AR ORI AR A BE— e 4222 K . R[] Linux JF
KRR T AR, dpkg RGP T APT Y22 THRALE], 1 RPM ARSI
RRTRIATRFTR A TRMA—FE, H7g Red Hat 24 yum, SUSE £4iK) Yast Online
Update(YOU), Mandriva fJ urpm 55, BUAEREE T Linux REE ERmAT I MEL
LAEFH T H: apt Fil yum,
yum: Yellowdog Updater Modified 455, yellowdog J&—~ Linux [ %47/, Red
Hat R X R SORF 2 H O R AT IE 8T AR yum,
FEA AR
o I yum install <package_name>
o J4¢: yum update <package_name>
o %% : yum remove <package_name>
o Hili)
o BT yum search <keyword>
o ST A LA yum list installed
o HEERA E ), . yum info <package_name>
o SR AR LS S04 . yum provides <package name>
o HBTAE: T EMHAIF header B1FAE cache F AL H BN . {#] yum clean
8 I R A s ) i A
o Jfil% header: yum clean headers
o IEB R E0 rpm £1: yum clean packages
o TR AT S IH headers: yum clean all
apt: Advance Packaging Tool [W4i5 . B4 A apt-" H3km 2 A>T H: apt-get. apt-
cache F1 apt-cdrom 45, £ Debian/Ubuntu %47k A (i f .
FEA AR
o I apt-getinstall <package_name>
o JHR
o R, B E RS2 apt-get update
o RGO A — IR TR 2 B4 - apt-get upgrade
o HIZK
o HIZH A apt-get remove <package_name>
o HIZRARM 0 (R IHE S B . apt-get purge remove <package_name>
o Trify
o EHHAFHL: apt-cache search <keyword> or <regular expression>
o FEEE B EAIE{E B . apt-cache show <package_name>
o REEAE AR AS A A 9% 2 - apt-cache showpkg <package_name>
o JHIRZEAT
o GBI EZEFX : apt-get clean
o FR B RIEBRGEAF X P 2 R4 apt-get autoclean
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TGRS, WA

yum FI apt {1 JFEEAL, {0 apt FFRA TR E R T8 Python 5 ALY yum. BESR yum
s FI ] Pthyon HIASTEF 5L, JTPATE Python 4% R L BHEE, HFESSE yum T
VERIEH:, RFETIELIMAEL LTI X E LR ENH, WM N HS WA X =

-

_Ijo

1114 FEUBILIMS (g ictt

BEIEACI 25 HE e et DA T SR AE LB i — P B AL 238, RIGE R B TR AL %%
BT £ Ubuntu A5 L TR PO R S IR B S SE IR RGBT G
KA A Synaptic, Fedora 1 fiX~, 7F SUSE fil openSUSE £ %t I i f] YaST2.

11.2 SEHIThsERE

o Tab: X MESEAMWE T, WV IZSETHMR N — M. BARIT—1
AT 0, BRI . A, MRT— A H W, [FFE] Ak,

o Ctril+L: B, thfesh®s—17.

o Ctl+D: iBH Y&, [FIFE/RU AT DA% A exit.

o Ctrl + C: XA HPRZA L Ml dn S By PRFESE, MR DA A —KREBFERE, A
MU BIBITHESE Cul + C, SR BkA T —17.

o Ctrl + Z: FEMFIEE, WAWRIESIT— S, RARHE SIS,
AT AGE AT A PebEdd . B )E, ATRAMEH fg IRE & .
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THK

i

N

L, WIERl

2E

% +— = Linux &9 2 K321E

N

~
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Ubuntu






3 P N N

12.1 B S ik %

12.1.1 Ubuntu ¥4

Ubuntu 261 SCARE A 25 UL RPM 485K, J& DEB 153X, DEB #&=f 2
fH Debian {1, H Ubuntu j& M\ Debian 4332 & &I A, I AR T X PR kg =
DEB #f4-4n] AS AWiZE: §7E44 4 DEB i Hil 8- fn 9 44 4 DSC TR IS4k
i WH LR N 2 B aF I, B DEB #%3C, MRS E HARE . SIFH
{REERPIR I I A 25 3

o DEB {4 [a] O 56 7
DEB # {4+t [a] & DLI4H % 224 : Depends. Recommends F1 Conflicts, 7 iX —~H
TR R EUOR B S K B2 (B Al F T o R W1 DEB 344 A 1 B:
o Depends: A #fffi B, BWRE LRI A N RGN 2P B;
o Recommends: FEMRFE T Ak HERE HI PR 2B 3R AA0 A 1 [R] IR 2228 3060 B
o Conflicts: FIREHRIAL A F B RNREILAE, A8 B C&aws, Ak
A B R] BE2E B S EE B
o DEB {44  fiir 44 AL
X T8 UL deb XX, a4 NN : gfce_ver-rev_arch.deb
Jorfr gfce BAKPHAMIAT ver FIRRIA rev {2205 TTHUAS arch JEUREK PRI
PR, A UL 1386,

12.1.2 8k (5k1EDR)

B (BAFIR) 2 Ubuntu ZPF LG AES 7 4E47 9T 2 T A7) DEB A 1FELHY
O, BT RS, WHFIRSS 4. HTTP, FTP 55 de . el M54 M b
A P2 A AN 2 F © R 3k DEB SCPRZEE T2 e A e A B T BRI P 42l
TERBCEIT S HOBR RS, I T A A R 2%

BRI O — T REPRUER F I BV Ak, AR T s A 55— 5
TR T7 TR F A AR, FR AR B QRS R B R S HAL R G RTE , A
PR, B R

T3 21 E Y2 - Ubuntu Al Debian FR {1 ] DEB 3 fFA%, (HHEROREHFAE
ANREJE Debian i & 4 Ubuntu [
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12.2 Ubuntu 52 T.H

12.2.1 apt—— Sk ISR T
apt (Advanced Package Tool) T H. W] PASE A M AE M E L TAE, SiE4 R85

HH R L R 2

H R B R AR AT IR BBt

TR R AF L5 . apt DU —Ha S A G, XEmSUEGAE TS,
XA S AR AR

o R
o apt-get

install gfceu, %4 N giceu PG, fERIAX AN Q)R , apt

ARG BBt AT AR TAE:

o FHMEMFE ISR, FHIFASFKBCR, N RLE . THE

B3 R A AR R 9 R R PR B B LB SO 5

o ST HAMII AT 5

o HRIFFRCEIANT A gfceu.
HIRBEOBIC AR . H 3P R 7408 58 RPM RS iy i, 25
GEAESMH . AR AES BRI RS T, FCRMZRE
Sy AR —EL

o apt-get

install gfceu=ver, ZZREHEE AL, RIZE%E gfceu ZRF

1Y ver fiA

e apt-get
e apt-get

¢ 2pt-get

install gfceu --reinstall, EEFZ¢%E gfceu 444
install gfceu -f, B 4%
source package, | #HIZWMYRAY

« apt-get build-dep package, LMK IFIIT
 apt-get check, A2 A WIS
o JHK
o apt-get update , HHIA
o apt-get upgrade, LN
o apt-get dist-upgrade, JIH R4
o HHIZK
o apt-get remove gfceu, M gfceu #R{4-4u
o apt-get remove gfceu --purge, HHIRM gfceu, WFEMHELE 45
o apt-get clean
o apt-get autoclean, JFHITH MM
o Atk
o apt-cache search keywordl keyword?2 ..., iX<:i8ZRIF|H A ik A A

I 54 keyword1 FI keyword2 45 5 8 4L
o apt-cache show package_name, X 2l idH /U4 FHRER
o apt-cache showsrc sl, ZIJHEIGME sl AU(EE, A REIAGERAHE: A
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(version) . ZiiEKHfi %% (Build-Depends) . & T3 HLZE4) (Architecture) .
Fotgul SR AP E (Directory) , PARIERS AL ERY SO (file) 45

o apt-cache depends package, | fiftfifi FiZ MLt

o apt-cache rdepends package, % % HHMFLEAKHS

12.2.2 dpkg— /25 MWL TR

dpkg /2 Ubuntu SRS T ARG EA, (1 dpkg THW DASSHIRIF Ry 2de .
;. AL Wi, DASATONHRRFSEYI6E. (H2 il T 242 3 R 2R f 2, DA
Leicit it 2001 DEB {2 [ S MO S 28, B PA dpkg T.HJGA A stk DEB 4k
PRALZ TR] BRI 5 5

dpkg fir A% AR :

dpkg [ -i -r|-P|-1|-L|-s|-S ] packagefilename|

XIS, PR T (man dpkg), PESTEAIANT

o -i TARLHAT A

o -1 EIEAMEEL, (HAM BB A B

o -P IR A EIFAIEAL, ALHE A A R B S

o -1 BEYMFI RGO AT fE

o -L A M HI R GEH 5 E AL I L A S

o -s FIE RN iR E P F R A5 B

o -S ARG RSB B BB R

LA I Sl -

o LRI,  $sudo dpkg ,-i packagename.deb

o HIEE LRI $sudo,dpkg - packagename

o HEPNMUIEUEHINE  $sudo,dpkg,-c packagename.deb

12.2.3 alien

U OSSN M

alien B EUME A HAR TR — MR LML TR, SZRpZ Ff linux 2108
g B R

] alien T H-F5 RPM 5645y DEB #ft. Feffe)5 ik nT PARE Y dpkg #E4T
e, BT

sudo alien mplayer-1.0.6-1386.rpm
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13.1 Ubuntu Desktop

13.1.1 F#k

F|'EMhttp://ubuntu. com N & TR B Hils .

13.1.2 %%

BEMEZUIRTERE T . RAWINERTE windows N HI/E U #2284, HARILER.
HI T2 %€ ubuntu 58, FrPAR—8E5ERE, WIS KA EAE, REE. FEER
e, RIS AR, BEAREA W2 228, A 45 L SO — S PRIRBUE S ., B
AR EHCRMGER A5, AR T2 28 . Jod il M4 22281y, IR T 280
FRELZFEMIF, P2/, fRBRSORGER, #EOURE, HAEIRIESET . FreAREEN
WMZL%e, SR T, HE—EH.

F—RLHSE, H PRI RIR, I !

LAY IR LRI sudo apt install build-essential f475 [ gcc.

“Another way to install gcc compiler is to install it as part of build-essential package. build-
essential package will also install additional libraries as well as g++ compiler. In most cases or
if unsure this is exactly what you need this” .

R AP, KR KR A S LA

Confirm your installation by checking for GCC version:

$ gcc --version

gcc (Ubuntu 7.2.0-18ubuntu2) 7.2.0

Copyright (C) 2017 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO

warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

13.2 Ubuntu pJ& T Virtualbox v Jfl Windows 2&5;

MAGAIR ST, (HR AR Z AT Windows 2458, FEEITANIERER R,
A PAYE Ubuntu i id RN ZH Windows ZRGEA A LIl I 6 — 1 (4 17 AL

13.2.1 3% virtualbox

F Y R AT2 virtualbox, J& SUN A=A K], BAE SUN AwEGHIE T . i
MEPFRG S, i, %A, fi. WAL TRENE T .


http://ubuntu.com

LHGEIEE, IR % +=F A0RER

13.2.2 @I RELIPL

QIR SRR R, SISUMRERE, RESIS—P e 7. AR
BERIALE, S SE B T DAY . B R BRI S T— 5 8L, 512
TEX G RRPLE2E xp 18 TR —F IR REEFBAE TR R A 2 X, BeA L. 3
ETAEH . RAX DB PEA winPE 285 BRI U R . FRE xp 2e8 74—
M. i, XTAFEX ALK, M=K EI 7. B PRE, 4
AriE, winPE i EA KT R, EEM. X228 xp FALEA LM

13.2.3 4 PLEH USB 4%

BN EINL AL T USB x4y, (H XPIEHIAR T o i B — {452 F vboxusers
WIE g, P2 UEFE System > Administration > Users and Groups H1, A 23 ¥H
3., Haz S fE A sudo gedit /etc/group X2 vboxusers:x:125:, {EIHGHRINE O
245k ok

13.2.4 FmyEgun e

AR JEB AL xp 5, LEREALIY device HiAr 2285 D REAY I . AN HIIE
Wit 4, RATERG, FRRT . W, O FR, FEZEMIE, fhttp://dlc. su
n.com.edgesuite.net/virtualbox/H R EFH N AIRA N T2k, X dfEd, kil
Rz T, Mg A 2k, TR RA—1708, . H2REaE
o SPRZHME, 8 7R XAFHREPE DR RS, Jusr/share/virtualbox SCF:
Jerf, A A SO DA, AR SO AR B . T R R R AN R R
A, A, VBoxGuestAdditions.iso, 22T A IR, T8 28 LRI SR AR
BN, FREMPH PR, FEAWA: —. H oot HEMSHHEA, ke, K
. root J] FUERLIY, SEBCE: root ] ERD, TEA ST, i A sudo passwd root, f#Z iR
45 root FE — MY . /51 logout B M HIK -, FH root AT MR E i) 5 B s T LA
T o JXHLAY root Wi 44 . root HIFTT, WAL ATESCIE ARG R T B A SR A B2 ARG
1o root J AT, SRR ] root HI Y. BTDAM . S T ROTIALFEE . L 2 i sudo
A TF AN AR, ) cp Ay R ML RN, Ay
sudo cp /home/phileas/VBoxGuestAdditions.iso /ust/share/virtualbox
JH H/home/phileas/VBoxGuestAdditions.iso & 5 {5 i) B 4%

/ust/share/virtualbox J& 2 ¥5 DRI SCA SRRy %A, PERARIE A =54 . $5UI5ERL T, RIGiE
e S AUAL Y xp, FEREAUILE) device i R 22 AR ISR DN RERY LT, T RZE%E . &
BIEE, SPRREBEMITE xp A2 XNEGHSSZETEE LI xp g, T
ARFNAE o XA AT =Rk (R 8075) . e, BEEREGRE NE
FESBLIY xp H1, 75 xp HPAREZEA o SRR AF T, W ol ATERE ALY S v, o
FHL ubuntu B SIS ZES FEAUNL AT xpo PIADNRSE, st X330, Selse

1223] Hhttp://wuw.webupd8.org/2011/02/get-your-usb-drives-to-work-with.html

THF A R LEZ 158 H 5%


https://github.com/xuanleng/SiSR
http://dlc.sun.com.edgesuite.net/virtualbox/
http://dlc.sun.com.edgesuite.net/virtualbox/
http://www.webupd8.org/2011/02/get-your-usb-drives-to-work-with.html

Tk

HHE, SRR

B

i

S, RN TR, MR R, PR

HHIE

m

13.2.5 @B S )8

L 2RO 4 0 K 1, (E P e i A

TFA T 2D e , BRI T, H B 3D hiE e 3D Wk T (HELl XP3D
IR ), HEE XP e T

13.3 Windows & T+ WSL2 2% Ubuntu

s !

13.4 222 ol T2t DA PEL 5 i s

een-

7% https://www.stephenwagner.com/2019/05/05/ubuntu-1linux-black-scr
frozen-system-after-upgrade-install/

Temporary Fix. To get the system to boot:

. After turning on your PC, hold the right SHIFT key to get to the GRUB bootloader if your

computer uses a BIOS. If your computer uses EFI or UEFI, continuously tap the “ESC”
(escape) key after turning on your PC.

Once GRUB is open, press the “e” key to edit the first highlighted entry “Ubuntu” .

. Move your cursor down to the line that starts with “linux” , and use the right arrow key

to find the section with the words  “ro quiet splash” .

Add “nomodeset” after these words.

5. Feel free to remove “quiet” and “splash” for more verbosity to troubleshoot the boot

process.
Press “CTRL + X” or “F10” to boot.
The system should now boot.

Permanent Fix. To permanently resolve the issue:

. Once the system has booted using the temporary fix, log in.

sudo gedit /etc/default/grub

. Locate the line with the variable “GRUB_CMDLINE_LINUX_ DEFAULT” , and add

“nomodeset” to the variables. Feel free to remove ‘“splash” and “quiet” if you’ d like
text boot. Here’ s an example of my line after editing (yours will look different):

GRUB_CMDLINE_LINUX_DEFAULT="quiet splash nomodeset"

. Save the file and exit the text editor

* http://forum.ubuntu.com.cn/viewtopic.php?f=65&t=362895
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5. At the bash prompt, execute the following command to regenerate the grub.conf file on the
/boot partition from your new default file:
update-grub

6. Restart your system, it should now boot!

13.5 $EFH3L N FIREh— Tk A Ve 5 i s 1B

2% https://www.cnblogs.com/yutingmoran/p/11881888.html
Ubuntu {2 - RIS H T | K& MR, AnIFHLR DR A2 A — BRI .

. &FE RIS RE IEMZe3 : nvidia-smi , YR E/REE1%: NVIDIA-SMIna has failed
because it couldn’t communicate with the NVIDIA driver. Make sure that the latest
NVIDIA driver is installed and running. {5 RH A 2235 41

2048 B EET AL B TR K] . T RB e R R GEI, IR T security
boot %, FEHEA BIOS 2% 1424255

BRIKENIESR, SHWT:

(base) :~$ nvidia-smi
Sun Jun 6 10:14:49 2021

NVIDIA-SMI 460.73.01 Driver Version: 460.73.01 CUDA Version: 11.2
------------------------------- e Bt
Persistence-M| Bus-Id | Volatile Uncorr. ECC
Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M.

0 GeForce GTX 166... Off 00000000:01:00.0 On
31%  35C P8 11W / 125W 600MiB / 5936MiB

fusr/1lib/xorg/Xorg S9MiB
fusr/1lib/xorg/Xorg 277TM1B
fusr/bin/gnome-shell 193MiB
... AAAAAAAAA= --shared-files 47M1iB
fusr/1lib/firefox/firefox 16MiB

Pl 13.1: BEfih 2 RISl fE R

THF A R LEZ 160 %


https://github.com/xuanleng/SiSR
https://www.cnblogs.com/yutingmoran/p/11881888.html

o4+ 5 Bk

14.1 #8%/Fcitx b 3CH A 74

2% https://pinyin.sogou.com/linux/

Feitx Jg— N E I S0 AR .

o sudo apt-get install fcitx-table-wbpy

o System Settings = Language Support = Keyboard input method system [jZ{iA [Bus
R, feitx

e reboot

o M Ubuntu £ M TALR /NS - AR FT I, Configure, ¥ Input Method ¥ T %
AR . 3K Pinyin {ISINEEL, wURTRA T o PREERIIBCE, AE/IMEELEIAR T

14.2 uGet F#E; T H

https://blog.csdn.net/u010445843/article/details/70184121
Windows T N8k T H--iViE, Z Br A N BRI R, J9 2 BERE R AT, 1M
REAUMIF I IR B —YF AL N 3k . Ubuntu RHAZRIY TH, FPsEE aira2, aira2
AT N TR, T DA & HAl B B R R E T . T2 uget+aria2,
uget A B2 — AN AR TR, _E aria2 FERHEE, THBGE A R
(uGet =71 : http://ugetdm.com, Ubuntu %% :
sudo add-apt-repository ppa:plushuang-tw/uget-stable
sudo apt update
sudo apt install uget
(2) %% aria2 ##iff:: sudo apt install aria2
(3) 17T uGet FEBCE R ENIFMF, PEFF aria2, R, FHEER

14.3 USRI

14.3.1 gedit

14.3.2 Sublime

B MA R 300 : https://www.sublimetext.com/download
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14.4 Fortran 4iiFss

https://www.intel.com/content/www/us/en/developer/tools/oneapi/toolkit

s.html#gs.yxrxxc

14.4.0.1 ZaRESmy et

o (MIREFRE) TIUkK Java iZf7HI5;

o % suite of GNU development tools :
sudo apt-yuinstall, cmake pkg-config build-essential;

o FEMIYIFA A 1_fortran-compiler_p_2021.1.2.62_offline.sh, fy4f
i SRR Ry R AT PR SO 5

o sudo ./l_fortran-compiler_p_2021.1.2.62_offline.sh;

o WARFH AL T, RN LA AT

o HfR (FFBE) E: ¥E~/.bashrc HfIIA:
source /opt/intel/oneapi/setvars.sh
7
source /opt/intel/oneapi/compiler/2021.1.2/env/vars.sh (/N[EIARRAS,
REHATEA—HE)

o TEHIZERL

o B RALHNI: vhich ifort, WPRMINIS BRgmiFasifiz.

14.4.1 5 VLA ES

(1) forrtl: severe (174): SIGSEGYV, segmentation fault occurred

Tt Linux NEREFFREME, GERFTF IR, Z@FSBE3] “BiiR” (segmentation
fault) SRR AL, X FE 22 th T Linux REERIRIIHERR K]S (stack size) R/NWZL,
— %A 10M,

#set unlimited stack size: ulimit -s unlimited

#check stack size: ulimit -a

1] PAFE bashre Fl /root/.bashrc sl

14.5 Python J- & IhkE

Anaconda B W 3, #IFE root B L, RNIRAKIE.

14.6 SSH eIk 55 4%

SSH %y Secure Shell {455, 1 IETF f)R4% TAE/NH  (Network Working Group) fiff
il SSH WAL Z G i 250 2. SSH @ H Al i, € hinfs
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H

WGEHIE, e H A

B SR ANHAB I 28 /IR 55 e AR P AU SSHPMSCRT DA RLBS 1 ImFE4E B AR
5 SRR 8. SSH fich) 2 UNIX R8¢ Ei—MRF, JER GREY 3| HAL#RAF
5. SSHTEIER A AT 7R b 2 iyl . SSH & Fimidi T2 r&. JLTPITA
UNIX ‘46— 45 HP-UX, Linux, AIX, Solaris, Digital UNIX, Irix, PAKHAh P&, #8
n[iz47 SSH.

SSH 3% P AR 55 Ui IS5 diise—SF4P b, —Mse sshd #EAE, T/ GiB1T
FEma ROk B2 R . SR TR SR, — R AR A R IIE . B
. MFREAMEMAEL R B o ssh #1875 4MEALE sep. slogin, sftp
GFHABYERE . &AL o

TAEALH -

1. B P Rk e SR B e AR AR 55 i
2. MRS ke A HIE A AR TP Mk, PR AR 8145 SSH & F i ;
3. B PR A RS o, H L R

14.6.1 JIi255 %

L. 2R 554

sudo apt-get install openssh-server

2. BERRSGA

ps -elgrep ssh

YR FE 3| sshd N|FE7R sshserver B2 )55, W KA ssh-agent, NWFREHBE.

3. Ak

o sudo service ssh start

o sudo /etc/init.d/ssh stop, #/{&I

o sudo /etc/init.d/ssh start, # 33

o sudo /etc/init.d/ssh restart , # H /)5

4. MiE

OBl E SO sudo gedit /etc/ssh/sshd_config, FHFARS .

o HUAELE LAY “PermitRootLogin without-password" Jil—~" #" 5, OB R
FE—4) “PermitRootLogin yes"; £RfF.

o ssh BRiAdf 22 22, Port 20, FEWGG, HITBIL.

o ssh BRIAFL B2 SO root BRSRRY, W DMETECE #4511 H 5% . PermitRootLogin no
5. B

ssh W5 BH P L% Bk, Hi: ssh sm06@10.125.6.30

14.6.2 H )y

IR RO, AT Ay IR 5 .
ssh-keygen -f "/home/xuanleng/.ssh/known_hosts" -R 159.226.204.95

'H 54N known_hosts SCF4 AR, “159.226.204.95” g B R A IR 45 s b

THF A B LER 163 H 5%
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14.6.3 S5 4
14.6.3.1 scp

1€ Linux F—fGE L scp i STERHBURIRS 58 (RESE) W) f64 SO0k . BTOA G T RT—
T SO A 3 O ) AT A

1. MM g5 ds B R 2t

(1) MAHIZ i N 3

scpuusername@servername: /path/filename,;.

HEB g, Hep . FoRsuiHE . fian,
phileas@phileas-computer:~$, scp lengxuan@10.22.20.156:/home/lengxuan/1/sum_als.ods.

o lengxuan SHFEEH P45, 10.22.20.156 S HbAL

(2) MBS L3 T

SRR T, il

[lengxuan®hpc,,1]1$,scpsum_als.ods phileas@10.22.21.70:/home/phileas

Hr [1engxuan@hpey, 1] F/RTEMF I F lengxuan EHKTY 1 Hx. IR
B, XEEATTRE, R A SR IP A RIS

2. EARARHSCIE R AR 55

JEBE I b

3. MHRSs A B R BAH R

W2y WAL B B I IR 55 R 8RR b, #1EAe (CR80) SUEAR
mfe, Bfe (F#) ARZ T2, W

sScpu-rroot@192.168.0.101: /var/www/test . /var/www/

4. WA EAL H R BIIR S5 4

JE B [A] L

14.6.3.2 sftp

sftp /& Secure File Transfer Protocol 45, 44 AL RN . 7] DA A& S e 4-4=
fr—FhLZ R INE A sttp 5 fip G E LT —HERIEEMITZIRE. SFTP 2 SSH i1 —47
S FIEHIRE S Blogeer (IRIENIZ AR, LI SSH B, BLEAT 4
nY/E SFTP(Secure File Transfer Protocol) f44: U5 & T %4t , SFTP 74K 5% 4 By
SPAPERE, B sshd ST EERR (i S E0AR 22) SR S8 MU B I EE R AT, BT RA
MR SCERDE, SFTP HAE— RS 4AEF, s G0e — & FimAe)/y . SFTP [d]
e M AR B AL s Eds, FroA, i) SFTP k24 . H2, it
XA T A T IR EOR, I DMERT SR I R FTP 2052, ARG ™
PR VBRI, ATRAGE ] SFTP AU FTP.

1, A ks s
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sftp &40 P Lo 4 sk, BilfN: sftp sm060@10.125.6.30, HAMY)G4
i S I H ssftps>...

2. HfE

e sftp FUFRSE T RN — % fp AUERAERLT, 1s. rm. mkdir, dir, pwd, &
TR X AT B . MR BRI HARAE , AT Bk pg454 B “1” 28y 11s,
lcd. lpwd§§o

3. BEHT#

o [f%: put/path/filename(4H 3 #1) /path/filenameE v FHL) ;

o [#: get/path/filename(Liig - #1) /path/filename(A<Hi FH/1) .

14.6.4 fifge ssh [¥) “Write failed: Broken pipe'' |ii]&i

[EFIE75

AR55 453045 P HL = Linux CentOS =4

% i . Mac OSX Terminal

[FIEEA

1 ssh Ay SEHMR ST A 2 ), WAR—BURHELA A, FRRIEA Terminal I & —B
IR RN, AR At DA b s -

Write failed: Broken pipe

HAEECH ] ssh I TIERE .

i o s ik

ik R Z G5 A, AMEER G IR A EicE, HFAER i) =/ . ssh/
SCPEIE RN config SO, HASINR IR HCE -

ServerAliveInterval 60

AT R A NI, AETERANE P um b T E, AR S 4
%) /etc/ssh/sshd_config FSHIAN T AL & :

ClientAliveInterval, 60

FE= s QR AR S BT ssh BRRRERE, RTDAMER AR R4

$.ssh ;-0 ServerAliveInterval=60_user@sshserver

A linux "~ i AR LB B F R I, 4 R T5 IR

14.6.5 Windows %% j1i—Putty

https://www.putty.org
PuTTY is an SSH and telnet client, developed originally by Simon Tatham for the Windows
platform. PuTTY is open source software that is available with source code and is developed

and supported by a group of volunteers.
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14.7 SSHFS el Sk

sudo apt-get install sshfs
sshfs_ xuan0192.168.1.2: /home_hpcl H H'/home ML H %, hpcl HAHZS H
S, HRHE G H .
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15.1 Pedlidt

1 B &g ctrl+d,

2. Bk A s ctrl+C,

3. B RE R BB SR ctrd+H, ctrl /& control AHE, MR h & hide )
HERE B R R B

4. WEH Zeig e ctrl +alt +t, gy gE 2 terminal, XA t B9 A

5. BiERH: ctl+ alt+l, lock screen 1 Fh.

15.2 root &8 A

i root B3R, FIRILRIEA root XA . A FTEHGAN Ubuntu BN IA I E
1), HETRERE NI HEORI T P4 RISk, S5 HIA sudo passwd
root, ZMEHEIRET root F5E— %Y. )5 M logout B M1, P root FNINI%
B R AT

R e, ToHEH root BBk RS, HIFWEITEEIH FREREERT . IGET S
R PARBRAR B, iy % sudoy-1, BAT.

15.3 gedit H* SCELAS ] et

TE P S ER AN SE#E1Y Ubuntu 14.04 w7 gedit FTIFAA A SCFAFIY SO
i 2 AL RO, X2 H T gedit XFFAF AR P VBN IEB S 20N, AR IRNT

TEAR b AR a2, AR EBTTIT gedit BIn]

gsettings set org.gnome.gedit.preferences.encodings auto-detected "[’GB18030°, "GB2312’,
’GBK’, "UTF-8’, ’BIG5’, "CURRENT’, "UTF-16’]"

gsettings set org.gnome.gedit.preferences.encodings shown-in-menu "[’GB18030°, ’"GB2312’,
"GBK’, "UTF-8’, 'BIG5’, "CURRENT’, "UTF-16’]"

15.4 &4 host X1tk

Google i 7%T, 1B host S /2 REIEH (] Google Ry ER T . RUKAR MR, 4
| Linux FHY host SCF, T, FFM 2R E] A48 M Google 1) host Kk k2RIl
o cd/etc, sudo gedit hosts i} sudo gedit,/etc/hosts
o IE—ATIMAM _FIRZRHH) host
o fRIF, 1B
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15.5 Linux |47 SCFSh e & 2ty

15.5.1 A SCFoY

& Linux HAE SO 5 ] A DA T LA 2
L. A Vim Ha] DAE AR SO
o “set fileencoding” B[ W] S 7= SCAF S hE A =X
o WIRARHIE AR HE A X SO i AR AR UL ] Vim & SCPERL A Y i)
B, AANRATATE ~/ . vimre SCEEFPERINDATS INZS
set encoding=utf-8 fileencodings=ucs-bom,utf-8,cp936
XHE, R PALE vim B R BISCIREgES (AT DA E 3R 5] UTF-8 53 GBK 44
M), LR M fileencodings $RUEH AiiSF R, WRBA KB G
WA GEY, B latin-1(ASCID) 4% T .
2. BEXHRE S file. FTEIERAE, X STRAGFRA KHER

15.5.2 3CPRgubh %5
L. A€ Vim R AT HAR SO b, FAIRE— DSOS utf-8 4% X

:set fileencoding=utf-8
2. encony §EHCCIEARTY, HATIENE—1 GBK 41 SCPEREHUR UTF-8 4, Hh(f
mr
enconv -L zh _CN -x UTF-8 filename
3. iconv A T M SCPERORTD, BRI B RR RS A AN
Xt
¥ iconv [{EM...] [3C{F...]
A0 NI A] H -
o iy A/ A% NS
o -f, —from-code= 24 FR J5 45 SCA G i
o -t, —to-code= 24 FR# H 4 i
o f5R
o -1, it F28 Fr A7 R P A 4R
o fi i FE il
o -¢ M 28 To R AT
& -0, —output=FILE #j ! 3¢ {4
o -s, —silent 3¢ [F]2&4k
o —verbose FTEIEEE(E B
o -7, -help 5 HZ R GR B 5 R
o —usage #5HH EEA AR
o -V, —version T EIFE 7R A5
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Bl iconv -f utf-8 -t gb2312 aaa.txt >bbb.txt
B i B ana txtSCPE, M uth-8 ZIEEHl eb2312 A1, FUHK I ] bbb txt
A

15.5.3 3P4 4005 e

B BLAE A linux, JFORAE windows HLIY) SCH-# 2 ] GBK 2t . FrPA copy #| linux
TRRELY, SCIENA T A iconv SREE N I - 22 i SCHY SCIE A4 iR 2 LAY, 4k B mT A
A2 IS ) 2, Wi convmv,

convmv A E S 4040 convmy -f GBK -t UTF-8 *.mp3

A XA A2 HAER AR, ARAT DA B RS R . IR IR R 2
fin_E 2% —notest

convmv -f GBK -t UTF-8 —notest *.mp3

£ SRR AR DD, -t R A . XD T AR ETRE T o ANIRATREL
AL A - MSBARA M. R - XDFRR IR Y B H SN T H %

* EPALAE convmy-1.10-1.el5.noarch.rpm

= BRI Gy oAT TR enca, BNHBEE BERY IR B SCIFR St , T HLIE SCHF
A o

1. 2%k

sudo apt-get install enca

2. A Y HI SR Y

enca -L zh_CN ip.txt Simplified Chinese National Standard; GB2312 Surrounded
by/intermixed with non-text data

3. Bt

A% enca-L 4RFITEF -x Hbpgmhs S04

BIINEEAE 21 [ H 5T A SCHERES 1 utf-8

enca -L zh_CN -x utf-8 *

KA A1 9iS  enca -L zh_CN file

S gL A "UTF-8" 454  enca -L zh_CN -x UTF-8 file

WRANKEZE 35 R SO ] PAIXAE enca -L zh_CN -x UTF-8 < filel > file2

15.6 i

BETFE
. BEAFAE: fc-list
2. BEP LT fc-list,:lang=zh-cn
LHFE
I
ubuntul L.10 A DNFEEERS, HETTIFAER, AR, AT ok,
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TR
TEAR A 0222 Fontmtraix, X R4
HE=:
I ZEECWH P T, tnFkik/home/phileas t0 1] ATEHIIER 6 A=/, 5B B3
FHZT, BB . /fonts.
RS orex £ AN
TF Ly Asudo mkfontscale,
T & i Asudo mkfontdir,
TE L ANfc-cache -f -v,
K

A

15.7 vp3gy il mBkl

1886 4F- 4= S PRI b X AR R (pica) B fil 2 IR R 80, BUAE 1pica=12point
(i, PR “B5”), B

|1 3 (i) =254 JIDR (cm) = 6 IR (pe) =72 5 (pt, AU, BHEEH)|

[ 1 5=0.013837 35} = 0.35146 2K |

IR 2 TESCEIR P IE SCOCF IR R D, 24307 R (RRE) 2 LIRF (128%) 1Y,
13 SE S B I T AHE 10 S0 3030F

20 HALYIIRE BRI ATRE . HAFEEEE . FESE PR RS R 4
A TSR, AT (DA pt AR <R

¥ =42pt
/NI = 36pt
—5  =28pt
—E =21pt
/N5 =18pt
=H =1575pt
e = 14pt
NP = 12pt
s =10.5pt
INFLE = 9pt
e =7.875pt
LB =5.25pt

15.8 Win7+Ubuntu X RS} ] A~—5

[#%]https://blog.csdn.net/weixin_43825028/article/details/106789922

THF A R LEZ 170 H 5%


https://github.com/xuanleng/SiSR
https://blog.csdn.net/weixin_43825028/article/details/106789922

TGRS, WA

$7 ubuntu Fl win7 BRSE, KIERBEA winT JFEFELEZEART, U2 H 24 HE E]
i 8 A/, BIRTE win7 NRBIFZ G, (HR2MH—KIEA win? REG )G, WFE AZ R %
To M ERER-TER, FRSWDRGZERALHIA—FE . IR BN
J5 PRI A eIk -

Ji Rl i 7 -

UTC HJl Universal Time Coordinated, i tH FLast

GMT B Greenwich Mean Time, F&$#K)E 14

Windows 5 Mac/Linux 45 % £ R GERE 1 18] 1) 07 @A —FERY -

Windows 8 28 4t fifi {4: I} ] 24 VE A Hu I [A] (local time), B #4122 58 v {2 7S 1) B ] R
BIOS i 7R H I T) & — 11

Linux/Unix/Mac fEECFRE 24 /E UTC, #4258 S 735 1 E () A2 58 47 B 1) 22 5 465
SRR, eanpidb a2 GMT+8, RS A 1g 7 B[R] @ B B ) +8.

XA, 24 PC HFEIA 2 KRG AR, BT AL ERAIRAY ubuntu BEE Y INX
F A HCR R A N IX, M4BT RG] 91 O0AM. Tt A R {4 v 7t ) 52 b 2 UTC Bif ]
1:00AM., iXHHRE fF#E A Windows Ji, R<x &I windows Z 4 HH /R R[] 2 1:00AM
EE ubuntu HH4g T \AS/INF . [5]3E, ARAE Windows FREE B E M 45 [R5 T RGN RS, FE
#| Ubuntu HEF, RGURath 7 8 /N, TESEATE AWK, 10l B2 R JrLt.

ubuntu ERIAFFJE UTC, BIHR A, 1 win7 2 X Fpibm =, o280 4
Fii 2 Windows FI Ubuntu [5G 25 5% . Rk 451 Ubuntu 1) UTC, 4T i
B AAT fir %

timedatectl set-local-rtc 1 --adjust-system-clock

15.9 Ubuntu JFPLLEZC =/ DEEERET R

1t Windows JFHLE, HCFSERAT R, (H2 4405 Ubuntu A58 555
LA, MRARBOE ARG, B SAT I A X NUMLOCK §#, Z8 )5 PR A
T, AR

o sudoyapt-get install numlockx
o sudo_gedit,/etc/lightdm/lightdm.conf
o WG —ATHIA: greeter-setup-script=/usr/bin/numlockx on

o fR7F, B

15.10 Ubuntu 2235284 %] Windows |

sudo updata-grub
15.11 Chromium % g5 flash $fif: ] d
—~ Pepper Flash Player For Chromium [#)%%< 2% £ 224 Ubuntu 14.04 1)'H 5 IRIE «
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Flash Player For Linux H 11.2 2 245 - #r, HHAJ Linux °F-4 T E#) Flash Player
HAEHEE Google Chrom [t PPAPI (Pepper Flash Player) #4755 %1 (Chrome Only) (Adobe
AEF XA, BN B 256145 Chromium #f H BEfl ] Flash Player 11.2,

{Hih T Chromium EARLFEIHIIFRME (NPAPL) , SEU A Flash Player $fICik
1 Chromium iz47, BTPASRETE Chromium A (i ff] Pepper Flash Player , iX-{> Pepper Flash
Player 238 14 T~ # Google Chrome #X 542 HUH K45 Chromium ff 1 .

HANX A2 45 C 20k T Ubuntu 14.04 E 775 (M Debian JiH1 5 A) . Ubuntu
14.04 H P a] PAIE 1 DA iy 24224 Pepper Flash Player For Chromium :

sudo apt-get install pepperflashplugin-nonfree

sudo update-pepperflashplugin-nonfree —install

WRAR AR ] Beta Jitf#) Google Chrome H1[#] Pepper Flash Player , A2 ] DAFEEE —
AN :

sudo update-pepperflashplugin-nonfree —install —beta —unverified

AR SAEA T RS 22 WU Google Chrome Htffy) Pepper Flash Player, T2 Al DAHESE — 4>
WRHCN

sudo update-pepperflashplugin-nonfree —install —unstable —unverified

WERARAE HI 25X A Flash Player , ARATHHATLA T iy 4 :

sudo update-pepperflashplugin-nonfree —uninstall

2

15.12 Chromium X% 225614500

TEHHER: B4 A chrome://plugins/, FEREVS HIW Ya 4% A fd {4 0L

1513 A BT IR 4008k 18 P2

sudo apt-get install nautilus-open-terminal

nautilus -q HEAIDAA ST 24 BTG AR T A 2 0 o

15.14 pdf ¥5y]. HIF. #ad
Evince Fl1 Okular & Linux "2 AN5E1) PDF 53245 . PDF Mod fil PDF-Shuffler NIjJ2&
FEEAL pdf 55 1). AFHHM, HiEr2, AL PDF EfTEEHAT . Ri5HLL
BHge, pdf Hiliid 2%, BLHEATEGD MR ERRET = .
15.14.1 pdf &7F
pdfunite 1.pdf 2.pdf 3.pdf 4.pdf all-1234.pdf

SCIEPINERIR T S L
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15.14.2 pdftk

W2 PDF @ —5KHL T4, pdftk gie — N EDBGR AR . ITALUL. M. B2, Ai—
A XOUHES. Pdftk &2—MHEEAY PDF A TH, B, #RATpA: &9f PDF 3OS, 2>
#| PDF. Jig#% PDF Ui, fi##5 PDF %#%. % PDF. {{fff] FDF Data i3 XFDF }IHE
PDF #i{k. MK tnss . 2on PDF {55, &2 PDF {55, FifnsCf+3] PDF i
o PDF 3CH. /5 PDF FfffF. 549 pdf FEPF. 208 PDF SCRRCEATE . A
k4 PDF jii . {23281 PDF (. 73 PDF 2| 304
pdftk LEARESAAEFRAR Y PDF SCRY , H H2 %2710 , 7] PAZE Windows ., Linux MACOSX .
FreeBSD 1 Solaris i .
pdftk @K oA7 TR, MAHZBIT:
o &3 PDF:
pdftk 1.pdf 2.pdf 3.pdf cat output 123.pdf
ol (fi A REAT):
pdftk *.pdf cat output combined.pdf
o 182> PDF [y AR ULk 41 A 18—~ i) PDF 3C#%
pdftk A=one.pdf B=two.pdf cat A1-7 B1-5 A8 output combined.pdf
o Jit#% PDF 55— 31 90 J¥:
pdftk in.pdf cat 1E 2-end output out.pdf
o WLFEHA PDF Wiljhj 180 J%:
pdftk in.pdf cat 1-endS output out.pdf
o fli/] 128 582 /iN%5 PDF:
pdftk mydoc.pdf output mydoc.128.pdf owner_pw foopass
6] ., [F] 45 PDF i b5 s i :
pdftk mydoc.pdf output mydoc.128.pdf owner_pw foo user_pw baz
Al b, (H2sfrITE:

pdftk mydoc.pdf output mydoc.128.pdf owner_pw foo user_pw baz allow printing

o fiftlk PDF SURY# Y (foopass il pdf AY%H): TER: RIHREIRISHNE pdf 1%

H53 BT AR U AR A 5 i B

pdftk secured.pdf input_pw foopass output unsecured.pdf
o G WIS PDF SCB, Hoh M@, (R &SR AnGs

pdftk A=secured.pdf mydoc.pdf input_pw A=foopass cat output combined.pdf
o f#k PDF jit, DA ICAG4H :

pdftk mydoc.pdf output mydoc.clear.pdf uncompress

o [E4f PDF:
pdftk mydoc.pdf output mydoc.clear.pdf compress

o &4 PDF J(#%:
pdftk broken.pdf output fixed.pdf
o MRS TT CRESCAFIR IS E— A L) -
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pdftk mydoc.pdf burst
o Hyfparhi i
pdftk mypdf.pdf cat 1 output mypdf_1.pdf
o fltity PDF {5 5L, i th #1304
pdftk mydoc.pdf dump_data output report.txt
o YJ#| pdf:
pdftk input.pdf cat 1-4 output pagelto4.pdf
PA_Efir 45t n] AKE input.pdf /Y 1 2 3 T4ty pageltod.pdf iXA~3CfF
pdftk i I RAR {7 8, manpage ME RIS . A H ATEFBx b SO0 1 SR
A R

15.14.3 pdf #34

FRTE Y 2 pdfcrop, FHYEMMI M : pdfcrop test.pdf, FEEHZNEMN T . W AR
briss, JEGTAET, HEHIT.
15.14.4 pdf %% eps

pdftops -eps 2des.pdf a.eps

15.14.5 eps %% pdf

epstopdf a.eps

15.14.6 pdf ¥ K-

The convert program is a member of the ImageMagick suite of tools. Use it to convert
between image formats as well as resize an image, blur, crop, despeckle, dither, draw on, flip,
join, re-sample, and much more. This is also useful if you do not have PDF reader installed
(Gnome and KDE does have in built PDF reader) or required for your webbased project.

Type the following command to convert foo.pdf to foo.png (fool.png, foo2.png.. etc if you
have multiple pages in a pdf file):
$ convert foo.pdf foo.png

You can specify a different file type by changing the file extension of the second file, type:
$ convert foo.pdf foo.jpg

15.15 & IF a2 &5

http://www.cyberciti.biz/faq/howto-move-migrate-user-accounts-old-to-n

ew-server/
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Plasdif, HEENLER I P S A5 DA BB pLgs B2 e, A
JEiEH P AT N A R .

YR EENE =0 /etc/passwd. /etc/group. /etc/shadow; X =4
oy e TR PR R S B P& . A g ] BB B/ etc/gshadow,
/var/spool/mail 3L, &AW KX LEREMAEE T HKZH T H%, home H%:
/home . XM T HIFIA (R R .

$—4: Ab¥E passwd. group. shadow =434,

OB RFX =SSO R T Lds H rOB0OE R =SSO r iy Y P (8 BV O 2 1 ok
MBEHALEFR SO, JEE TR,

T

(1) Linux {9 FF0H A2 2 e — N H AR R B A 1D SRR . Bk
BAG A R P4 1D, RHEL/CentOS/Fedora Core RN H AT P 4HRY ID i Fsl 2
500 ~ 65534 (/etc/libuser.conf); Debian A1 Ubuntu Linux BRIA 7 F P40 P4 ID JE
2 1000 ~ 29999 (/etc/adduser.conf), XNFHAZFEER, WEMAE N E .

(2) JUASSCIER AL A 40 R -

1 awk -v LIMIT=500 -F: '($3>=LIMIT) && ($3!=65534)' passwd >
passwd.mig

2 awk -v LIMIT=500 -F: '($3>=LIMIT) && ($3!=65534)' group >
group.mig

3 awk -v LIMIT=500 -F: '($3>=LIMIT) && ($3!=65534) {print $1
}' passwd | tee - |egrep -f - shadow > shadow.mig

passwd. group SU{FALFRI VA —FF, shadow SCAFALRR T VAR AL A4t

50 RIERGEH Y home T JH P H ¥ DLEIHT 2248 home HSE N . Fr2ER12,
TEF DU R H SR SRR B ER AT RE A AR T os . XRES B IR, Bl
THFHS, APSRRAGWIEER, RIPA W ERRS. AT HE, RITRTH
FE SERISCH R T A AR, BT A A 525 AR TIAL R . Y)35%] home H3RTF, ff
IR A4

1 chmod 777 *x -R

H= FEHLS A P EE .

1 cat passwd.mig >> /etc/passwd
2 cat group.mig >> /etc/group
3 cat shadow.mig >> /etc/shadow

R, N ID (1000) HIFR KA, EEMHELCR.
b, SeREMH T E R R T EIE
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15.16 FEMRLF B 2Pl bR ST HLHE B TR

https://askubuntu.com/questions/1102899/adding-an-icon-for-spyder-in-f

avourites-bar-in-ubuntu-18-04
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Centos & 4F RSG5 A TR R GE, (HRAFIREHT 1. 1 Rocky #AERSE R DAL E I
T#ZJ5H) Centos, HIVEER Centos —Hf. HARLLH ATTHZER.
o H— HIE M N EBIERS
o L BIE U MAG LKA
o Several applications can help you create a bootable USB. We recommend using
Etcher(https://www.balena.io/etcher/). Download the application for your
system (Windows, macOS or Linux), install and run.
The setup is intuitive and easy:
1. Select the CentOS 7 ISO image.
2. Insert the USB flash.
3. Find the USB and select it in the Select drive step.
4. Click Flash.
o FEEERE, Bl UREEES U S0, SffE—RnE, SRR
G . AERILATTHS, R KR RS ).
o RAGMPAESZN U 6T /2 . Fedora Media Writer, XA AL
e BEfLEE U S E MRS U R, POAARREIUSGEE RSOk E, BN

I

16.1 yum

16.2 dnf


https://www.balena.io/etcher/

TGRS, WIEAAR & ARZE
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17.1 Rihv] UPS Wi i 548t A g e pLc

o BN #HbAE: http://www.ladis.com.cn/support/node_78.shtml
o ¥ FE: https://www.yuque.com/ladis/gfg4p3
o MHNFFE: http://www.ladis.com.cn/support/2017-05/03/1102.shtml

e &

")

)

]

W IE AR T i B ALPR © chmod 777 install ViewPower.bin
27235 /finstallViewPower.bin
PRINETE ] P40 Administrator, %5F5°4: administrator
LREIN G, PEABA AT DASERE] UPS {5, A0SR S UR 2 A 35— 2 usb
FEOBURA BN W DAR AT AP BRI E, RIS EHHTIF viewpower Jy.

1. Use the “Isusb” command to view all usb devices;

2. By plugging and unplugging the usb device connected to the UPS, determine the bus and

device of the usb (for example, the bus of the usb device selected in the diagram is “002”
and the device is “003”)
3. Assign ownership of the usb device to the current user (lida), “sudo chown lida /de-

v/bus/usb/002/003”

#!/bin/bash

echo
echo
echo
echo
echo

echo

">>Start emergency shutdown cluster" ‘date‘ > down.txt

yndwxh0606 |sudo -S pdsh -w c[1-21] shutdown -P +1 >> down.txt 2>&1

">>End

>>down.txt
>>down.txt
>>down.txt

emergency shutdown cluster" ‘date‘ >> down.txt

17.2 Ping SR CHLIEAS

B A BRI E] A S RMLBCEARGE . A REE. I H CBCE M XA, FIH

EWHT45 14 crontab, https://www.hitsword.org/2021/375.html, FF4E ping B H#%
ko AEETE L2 T R LA VAR

e crontab -1: BHFHEIRS

o crontab -e: JF T4, HHj A * * * * * powercheck.sh &8 ATIHIAS—IK,
HE o 2R EH . BRSO,


http://www.ladis.com.cn/support/node_78.shtml
https://www.yuque.com/ladis/gfg4p3
http://www.ladis.com.cn/support/2017-05/03/1102.shtml
https://www.hitsword.org/2021/375.html

TGRS, WIEAAR %+ F Wb A FHRAM

1 #!/bin/bash

2 #use: crontab -e ***x*x*x powercheck.sh

3 ret="ping -c 3 192.168.1.1 | grep 'O received' | wc -1°

4 if [$ret -ne 0];

5 then

6 echo ">>Start emergency shutdown cluster" ~date™ > /
home/xuan/down.txt

7 echo yndwxh0606 |sudo -S pdsh -w c[1-21] shutdown -P
>> /home/xuan/down.txt 2>&1

8 echo " " >>/home/xuan/down.txt

echo " " >>/home/xuan/down.txt

10 echo " " >>/home/xuan/down.txt

11 echo ">>End emergency shutdown cluster" “date”™ >> /
home/xuan/down.txt

12 fi
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18.1 PBS

o https://www.jianshu.com/p/2£6c799cal4d7

PBS (Portable Batch System) #%4/JH1 NASA [ Ames W55 H.0 &, FER T HAE
— B R AT M SR, T RGO, R 2 S e TR
WL, WERRF RS, BPOTENR KRBT RS . PBS T84 AUSIFk, %
TR SCRptt b . BRI MER T . Z2F9F47/Rk, 40 MPL. PVM. HPF. MPL.
PBS 2 Ifieic 554, P ISR, SCRpR) 2 AR RJE 48 2 — . PBS 1Y H A tu45
openPBS. PBS Pro fl Torque =~ F %437, HH OpenPBS i f-i) PBS %, HAIC
SWH KL G k& PBS pro ;& PBS [ RA, Biag N+ & Torque ;& Clustering
WIS T OpenPBS, J45 5 58 3K — DI IRIAS .

18.1.1 Ubuntul4.04 2%l Torque

RAE! Ubuntu 18.04 538 BB AL T
o https://jabriffa.wordpress.com/2019/06/27/installing-grid-engine-on-u
buntu-18-04-1ts/
o https://jabriffa.wordpress.com/2015/02/11/installing-torquepbs-job-s
cheduler-on-ubuntu-14-04-1ts/
[#4]http://blog.sina.com.cn/s/blog_4a0a8b5d0102v2p1.html
52 Ubuntu A 21341 Torque , H 35 22245 torque-server torque-mom torque-scheduler,
FRIMLE BRI AT . (H02 5 BB A5 scp BRPTA A, BCE 1K rsa B ILEA P H &
BRI . B AR B C 2RI !
1. F#k Torque JRALHYS
git clone https://github.com/adaptivecomputing/torque.git -b 6.1.3 6.1.3
W BEUSE, T EERA .
2. RIS R

tar -xzvf torque-4.1.7.tar.gz
cd torque-4.1.7

./autogen.sh

./configure --prefix=/usr/local/torque

IR Bi/b openssl-dev Al libxmlI2-dev 2 21y, #b EEAT - -
configure: error: TORQUE needs lib openssl-devel in order to build


https://www.jianshu.com/p/2f6c799ca147
https://jabriffa.wordpress.com/2019/06/27/installing-grid-engine-on-ubuntu-18-04-lts/
https://jabriffa.wordpress.com/2019/06/27/installing-grid-engine-on-ubuntu-18-04-lts/
https://jabriffa.wordpress.com/2015/02/11/installing-torquepbs-job-scheduler-on-ubuntu-14-04-lts/
https://jabriffa.wordpress.com/2015/02/11/installing-torquepbs-job-scheduler-on-ubuntu-14-04-lts/
http://blog.sina.com.cn/s/blog_4a0a8b5d0102v2p1.html

THEEHS, W s % T\ & Linux 1F 532 £ %

i A sudo apt-get install libssl-dev
configure: error: TORQUE needs lib libxml2-devel in order to build
i A sudo apt-get install libxmlI2-dev

1) i3 A

configure: error: TORQUE needs libxml2-devel in order to build

fipp -
./configure LDFLAGS="-L/home/xuanleng/anaconda3/lib" --prefix=/usr/local/torque
2) B

libtool: Version mismatch error. This is libtool 2.2.6 Debian-2.2.6a-4, but the
libtool: definition of this LT_INIT comes from libtool 2.2.6Db.

libtool: You should recreate aclocal.m4 with macros from libtool 2.2.6 Debian-2.2.6a-
libtool: and run autoconf again.

make [2] : *** [wktools4] Error 63

make[2]: Target ‘all’ not remade because of errors.

make[1]: *** [all-recursive] Error 1

make: *** [all] Error 2

*x*x Exited with status: 2 **x

fir:

autoreconf -fi configure.ac
‘H. % ../configure —prefix=/ust/local/torque %A #L/~Hk /D | ready to make A1l
BRI

Building components: server=yes mom=yes clients=yes

gui=no drmaa=no pam=no

PBS Machine type : linux
Remote copy : /usr/bin/scp -rpB
PBS home : /var/spool/torque
Default server : rcem

Unix Domain sockets

Linux cpusets : no

Tcl : disabled
Tk : disabled
1 make

2

3 sudo make install
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3. U ERBEAS S ABT
il i PR AR e T B R R, A0SR root B sudoer iR H 2, FEBCA R HLES T HT
B, AR FH, ARARESIRREA trqauthd 2 245 R .

1 sudo vi /etc/profile

@

1 #Torque
2 export PATH=/usr/local/torque/bin:/usr/local/torque/sbin:
$PATH

T R AL

1 sudo -s
2 source /etc/profile

3

=

4. %
T L RRR, SRTE torque-4.1.7 SCHFFETF .

1 sudo ./torque.setup root

LUE B2

mxio@Nodel:~/Downloads/torque-4.1.7$ sudo ./torque.setup root
./torque.setup: 1: ./torque.setup: trqauthd: not found

trqauthd failed to start!!! exiting setup

R, AR S =2 HT source Jete/profile.,
HB B 2R T A -

pbs_server port is: 15001

trqauthd daemonized - port 15005

trqauthd successfully started

initializing TORQUE (admin: root@Nodel)

You have selected to start pbs_server in create mode.

If the server database exists it will be overwritten.

do you wish to continue y/(n)?y

root 495 1 117:40 7 00:00:00 pbs_server -t create
Max open servers: 9

Max open servers: 9
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5. MY
e B AR

1 sudo -s

HEIAL

1 hostname

i Nodel  (MR45#81THMLA )

1 vi /etc/hosts

FET SR A INE hosts, FHEFEERE 127.0.1.1 Nodel, Hon:

127.0.0.1 Nodel localhost
#127.0.1.1 Nodel

HEA torque F: H SRUEA IR AL RS :

1 cd /var/spool/torque
2 vi server_priv/nodes

@
Nodel np=32

HIT ML A CPU K H |, XA LRI E -

1 vi mom_priv/config

asm:

$pbs_server = 127.0.0.1

1 vi server_name

o
Nodel

6. ;37 client daemon
pbs_mom

7. #k3 pbs server daemon
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M
/|
2

qterm

pbs_server

8. K4 scheduler daemon
pbs_sched

9. Kyl 55 0t A ER0 A 2h

ps -aux | grep pbs #check all is running
gstat -q #check the presence of the queue
gmgr -c ’p s’ #check server & queue settings

pbsnodes -a #check if the nodes are listed and u

10. AC¥E S

gqmgr -c "set queue batch resources_default.walltime = 360:00:00"
gqmgr -c "set server query_other_jobs = True"

gmgr -c "set queue batch resources_max.ncpus=32"

11. JEAZIBA
H5EiR H root

1 exit

1 source /etc/profile
2 echo "sleep 30" | gsub
3 gstat

12, BEEIFSE)
cd %l torque-2.4.6/contrib/init.d Hg T

1 sudo -s

2 cp debian.pbs_mom /etc/init.d/pbs_mom && update-rc.d
pbs_mom defaults

3 cp debian.pbs_server /etc/init.d/pbs_server && update-rc.d
pbs_server defaults

4 cp debian.pbs_sched /etc/init.d/pbs_sched && update-rc.d
pbs_sched defaults

5 cp debian.trqauthd /etc/init.d/trqauthd && update-rc.d
trqauthd defaults

H, KA DAEMON 275k /usr/local/torque/sbin/$NAME, ANEMTHHEN.
13, FRH5HL

1 echo "sleep 30" | gsub
2 gstat
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i

Job ID Name User Time Use S Queue
2.Nodel STDIN mxio 0 Q batch
IR E -

18.1.2 W%l

BRI B RS A BB . FEF IR . 2EA root BUER, KUK A
WH s

service pbs_server restart

service pbs_mom server restart

pbs_sched

trqauthd

18.1.3 PBS i%

PBS fifit 4 S TR B
(1) gsub fir— TR AR B4
iy A

gsub [-a date_time] [-c interval] [-C directive_prefix]

[-e path] [-I] [-j join] [-k keep] [-1 resource_list] [-m mail_options]
[-M user_list] [-N name] [-o path] [-p priorityl [-q destination] [-r c]
[-S path_list] [-u user_list][-v variable_list] [-V]

[-W additional_attributes] [-z]

[script]

SR B R iR 3R — BOCEE pbs BIAS AT, At ARLA DL PBS A 6701 .

Bil: qsub aaa.pbs $EAZHAEM, %%4%F£¢~4\1’Eﬂk%'
(2) gstat iy 4—H TEMEILRSE
g qataty [-f]1[-al [-i],[-n] [-s]L[-R1L[-Q] [-q] [-B] [-u]
SEULH -

o -f jobid 1 & fE L 15 B

o -a S RGHTA R

o -i S ATEBATHIVE

o -n FI AL AR ) 25 6

o -s I BAZI A BE 5155 scheduler B {Hk i) il

o -R F £ T ER 15 B

o -Q #EAFI2 destination id, FgHIHERIAZBAIIRES
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o -q A HIBASIPIRES, FFPA alternative JEF /R
o -au userid #1457 M T HI A VR

o -B %I} PBS Server {5 5,

o -1 B I IEAEIZ TR

o -Qf queue 1| i 5 & BRI A5 .

o -u FHAERENELS, B R A

FiRVERFH destination id, WF HEATHEH EAYJE T user_List F ] T EOARALIRES
Bl: gstat -f 211 AHVEALSH 211 BMELH) BAR(E B
(3) qdel fip>— M T MR T FEZHI1E L

At

qdely, [-Wy [ [ A 81 L1 k&

s 2 &

i : qdel -W 15211

15 B IEMHERAEAL S-S 211 Bl

(4) gmgr fir— TSI 2L

gmgr -c¢ "create queue batch queue_type=execution"

gmgr -c "set queue batch started=true"

gmgr -¢ "set queue batch enabled=true"

gmgr -¢ "set queue batch resources_default.nodes=1"

gmgr -c "set queue batch resources_default.walltime=3600"

gmgr -c¢ "set server default_queue=batch"

18.1.4 PBS JHIA SC1:

o

PBS JAIA S B AR S T A AT B AS 38 43 2L
(1) PBS ARV AR (5 T6-C L5, WARIRTE N #PBS”)
-adate_time : date_time #&=4: [[[[CC]YY]MM]DD]hhmm[.SS] £/~ %1 date_time
i) S LA AT PAIEET
-cinterval : g SUYEMV IR A s I FR, WRALER A SCRAR AR A, D Z2 8 R T3
-C directive_prefix : 75 A 044 DA directive_prefix J 3k B4 TERE A qsub By 1k
Tio (ATCHCIET, WIERINK #PBS’)
-e path = REARUEGE (5 B 5 & W) 3 path
-1 DA H 7 HGstT
-j join = bRtk 5 B SARMERT AR B A H B — A3 join 2k,
-kkeep : & AEPATES R _EOR B bR ATBR R RAE S WIS S . keep Sy o
FRREHI , e FRIGHE, oe Bl eo IR IR, n FRBEANRE . AN
W, EHEARAE
-Lresource_list & XHEEINK. LA AILAE B IEFE.
& cput=N : {F3K N F ) CPU Hf[f]; N 1] P2 hh:mm:ss (B,
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o

o mem=N[KM|G][B|W]: %K N kilojmega|gigabytes|words F /N N AT
o nodes=N:ppn=M : 3K N ghd 0 45550 M ASAb PR .

-m mail_options : mail_option 3}y a: {Fl. abort IfZ5 P & (5; b b: YR ITIGE1T

KAws her RGBT AfF. Aok, BIAH a.

-Muser_list : 3¢ LA K ARV mail K Z5HFLEH]

Nname : {EV4%, W15 DFRF, BEFRENTEE, T2,

-o path : HEJE [ bR fEf ) 2] path.

-p priority : fESFIUSES, AL, [-1024, 1023], FToE XN 0,

-q destination : destination 5 =FpJE;: queue , @server,queue @server.

ryln s FEIWElLRERET, y AAETT, n HARNELT.

-S shell = JRHIHATBATIIA BT AT shell, 25605 4 g4

-uuser_list © & AR KRFAEIZATES R EDAMBAS I 44 5ki2 4T

-v variable_list : ¢ X export F|AAF AV IR = 1 51 2% .

-V o R qsub fiy 41 A A BRARAS F R export 2 ARV

-W additional_attributes : {EMVAYHEH T @k

-z ¢ 150 qsub A PR AN S, AEA b s ARl .

(2) 1A TR A A LINUX R — iz T IIAS SCHE . (] BAS SCPF P ) mpirun_rsh iy 4>

A7 A By ) 3 S ) S EEAr B $PBS_NODEFILE, % /M4 f 3K n i pbs B
B BLE VR BT AR T ROk AT e B AR . #%=U 4R © mpirun_rsh —np
HEFES-hostfile $PBS_NODEFILE 1] #1472 F 44

18.1.5 ¥ i KBASIEL

set value: max_running

# qmgr

Max open servers: 4

Qmgr: set queue sort max_running = 20

Qmgr: print server

Qmgr: quit

check new setting:

# qmgr -c "print server" | grep max_run

set queue short max_running = 20

set queue long max_running = 20

set queue infinite max_running = 20

set queue cert max_running = 20

ik

qmgr -c "set queue batch max_running=20"

“gr R YR 192 %
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18.2 LSF

o https://en.wikipedia.org/wiki/Platform_LSF
o https://www.jianshu.com/p/601ca9f33b31

Platform Load Sharing Facility (or simply LSF) is a workload management platform, job
scheduler, for distributed high performance computing. It can be used to execute batch jobs on
networked Unix and Windows systems on many different architectures.[1][2] LSF was based on
the Utopia research project at the University of Toronto.[3]

In 2007, Platform released Platform Lava, which is a simplified version of LSF based on an
old version of LSF release, licensed under GNU General Public License v2.[4] The project was
discontinued in 2011, succeeded by OpenLava.

In January, 2012, Platform Computing was acquired by IBM.[5]

https://www.ibm.com/support/knowledgecenter/en/SSWRJIV/product_welcome_

spectrum_1lsf.html

18.2.1 WHW4

o bhosts
o bjobs -u all, bjobs -1

e bqueues

18.3 Slurm

https://tkainrad.dev/posts/copy-paste-ready-instructions-to-set-up-1

©

-node-clusters/

https://www.schedmd.com/

©

https://slurm.schedmd.com/quickstart.html
https://www.jianshu.com/p/e560b19dbd3e
https://blog.csdn.net/cuxiong8996/article/details/107154425

©

©

©

18.3.1 Mifl Slurm 2%
18.3.1.1 3z Slurm

A3 SLURM, H 3 Hl/etc/init.d/slurm H g LA FEIAS . 1% 1A 32252 start | stop
, restart I startclean (DAZWE FrA SERIPRAFIARAS) o )55 3 SLURM £ 35
slurmetld SFHPFEST (DA SCHE I 187 B G B 19749 0B slurmd SPAPFREFT) iR

o sudo /etc/init.d/slurmctld

o sudo /etc/init.d/slurmd
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18.3.1.2 Slurm it ¥
(1) VAT SRR EAMESS

#SchedulerType=sched/backfill
#SelectType=select/linear
SelectType=select/cons_res

SelectTypeParameters=CR_CPU

5 Slurm 425K

systemctl restart slurmctld

systemctl restart slurmd

18.3.1.3 &%z

(1) If somehow slurmcrld or slurmd failed to start, run the applications interactively with

debug options, to check for any errors. If there is any error, adjust slurm.conf accordingly.

o sudo -u slurm slurmctld -Dcvvv

o sudo slurmd -Dcvvv

(2) "Low socket*core*thre" - solution? I think if you’ve had the config wrong at some point

in the past then slurmctld will remember the error and you’ll need to manually clear it with:

sudo scontrol update node=${NODE} state=resume

18.4 SGE—(Son of) Grid Engine

THF A R LEZ
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% 1)L 2% OpenHPC——Rocky 8.5 Base OS
Warewulf/SLURM edition

19.1 WEAFACE

RS R T 142 OpenHPC2.5+Rocky 8.5+Warewulf+SLURM [ 5%, fifi{d &40 %
R I+ TIRHA + AT ToRE R T s 5. WA 5 I A TG SeFi b Sz I AAAE
RG, THRAMEREE, REENAE T, ZMELT, JLPAEEE R
WHE. B ESMEAFANMO, AN EN M, N O NER . 321K
17 H3C 1) 24 LT JRAZHAIL.

19.2 OpenHPC

X M3 https://openhpc. community/
AP UFEF AR RS : https://github. com/openhpc/ohpc/wiki/2.X
FEHTEESHGR:

o https://github.com/manbaritone/OpenHPC-Installation

o https://github.com/dasandata/Open_HPC

19.3 Warewulf

19.4 S22 LR

THE TN A R A, (ARG R HEs T A, PO Z &
BENESL, BATH ARG LN TR H T2 A . REEERE, HECR A
EFMTrE, W R FAE. P2 SLURM SE5PF B0, IHFHEAE -

19.4.1 Inputs: INPFUEAR S %

o ${sms_name}: Hostname for SMS server, £ EZ4FK, FMERIAN: sms

o ${sms_eth_internal}: Internal Ethernet (private network) interface on SMS, =7 &
154544, ifconfig A . —fA ethO. ethl B enp0s31£6 %544 7K.

o ${sms_ip}$: Internal IP address on SMS server, £35S IP #bht, FHERIA R :
172.16.0.1

o ${internal_netmask}: Subnet netmask for internal network, =75 MM, F
WHERIA A 255.255.0.0

o ${ntp_server}: Local ntp server for time synchronization, {3 A H}[a] &£ MR
%%, WA O.us.pool.ntp.org


https://openhpc.community/
https://github.com/openhpc/ohpc/wiki/2.X
https://github.com/manbaritone/OpenHPC-Installation
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TGRS, WIEAAR # +7L % OpenHPC

o ${eth_provision}: Provisioning interface for computes, # M -KiX£44

19.4.2 Install Base Operating System (BOS): &4 LA ¢ ¥

1. SR T 7 A& hostname i FHHERIAME : sms
o #r1fi] hostname 54~ hostname B{ hostnamectl
o 1&PK hostname fiy4:
o i HEEWECE S, sudo vi /etc/hostname, HHEH. HEA
Filetc/osts SCEH ML F 75 BB
o T A E: sudo hostnamectl set-hostname <newname>, JfE
JA o FRERG A 15 R
2. WEFAT AN IP Hidlk: sms# echo ${sms_ip} ${sms_name} >> /etc/hosts
3. KM% AT A5 SELinux
o BELA T ZAY: SELinux EG)EH: sestatus -v
o JK/A F 4] SELinux : & I Bl & S {vi /etc/selinux/config, ¥fSELINUX=enforcing
M SELinux=disabled, #JE4E.
4. KPR G
o systemctl status firewalld
o systemctl disable firewalld

o systemctl stop firewalld

19.5 Install OpenHPC Components

19.5.1 Enable OpenHPC repository for local use

o sms# yum install http://repos.openhpc.community/OpenHPC/2/EL_8/x86_64/ohpc-release-
2-1.e18.x86_64.rpm, F-Zl R TR ATA,
o sms# yum install dnf-plugins-core

o sms# yum config-manager —set-enabled powertools

19.5.2 Installation template: ‘Z¢%% 54 A

JET TR A PRANZS, BTS2 n] DAS RS UG 75 ) 6 2
o sms# yum -y install docs-ohpc
e cp -p /opt/ohpc/pub/doc/recipes/rocky8/x86_64/warewulf/slurm/recipe.sh .
o cp /opt/ohpc/pub/doc/recipes/rocky8/input.ocal .

19.5.3 Add provisioning services on master node

1. Install base meta-packages

o # yum -y install ohpc-base, %% K FheH ;AR 120M
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o # yum -y install ohpc-warewulf, 22358 Fh 2 {4 KA 50M .,
2. Enable NTP services

o # systemctl enable chronyd.service

o # echo ‘‘local stratum 10’’ >> /etc/chrony.conf

<

o # echo ‘‘server ${ntp_server}’’ >> /etc/chrony.conf

o # echo ‘‘allow all’’ >> /etc/chrony.conf

systemctl restart chronyd

19.5.4 Add resource management services on master node

%%¢ SLURM LR FE R 5
1. Install slurm server meta-package
o # yum -y install ohpc-slurm-server
2. Use ohpc-provided file for starting SLURM configuration
o # cp /etc/slurm/slurm.conf.ohpc /etc/slurm/slurm.conf, =77 p5 fi & S04
3. Setup default cgroups file
o # cp /etc/slurm/cgroup.conf.example /etc/slurm/cgroup.conf, -7 & it B 4
4. AMAECET 2% SLURM MK BTk

FBIAYY slurm.conf 24, 25T

O 00 N N R W N =

THF A B LER 197 H 5%

Example slurm.conf file. Please run configurator.html
(in doc/html) to build a configuration file customized
for your environment.

slurm.conf file generated by configurator.html.

HOH HHHFHHHEH

See the slurm.conf man page for more information.
#

ClusterName=hpc

ControlMachine=sms ## M & % % 4 SlurmctlHost=sms
#ControlAddr=

#BackupController=

#BackupAddr=

#

SlurmUser=slurm

#SlurmdUser=root

SlurmctldPort=6817

SlurmdPort=6818

AuthType=auth/munge

#JobCredentialPrivateKey=
#JobCredentialPublicCertificate=
StateSavelLocation=/var/spool/slurm/ctld
SlurmdSpoolDir=/var/spool/slurm/d
SwitchType=switch/none

MpiDefault=none
SlurmctldPidFile=/var/run/slurmctld.pid
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29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
)
73
74
75
76
77
78
79
80
81
82
83
84
85

SlurmdPidFile=/var/run/slurmd.pid
ProctrackType=proctrack/pgid#PluginDir=
#FirstJobld=

#MaxJobCount=

#PlugStackConfig=
#PropagatePrioProcess=
#PropagateResourcelimits=
#PropagateResourcelimitsExcept=
#Prolog=

#Epilog=

#SrunProlog=

#SrunEpilog=

#TaskProlog=

#TaskEpilog=

#TaskPlugin=

#TrackWCKey=no

#TreeWidth=50

#TmpFS=

#UsePAM=

#

# TIMERS

SlurmctldTimeout =300
SlurmdTimeout =300

Inactivelimit=0

MinJobAge=300

KillWait=30

Waittime=0

#

# SCHEDULING
SchedulerType=sched/backfill
#SchedulerAuth=
SelectType=select/cons_tres
SelectTypeParameters=CR_Core
#PriorityType=priority/multifactor
#PriorityDecayHalfLife=14-0
#PriorityUsageResetPeriod=14-0
#PriorityWeightFairshare=100000
#PriorityWeightAge=1000
#PriorityWeightPartition=10000
#PriorityWeightJobSize=1000
#PriorityMaxAge=1-0

#

# LOGGING

SlurmctldDebug=info
SlurmctldLogFile=/var/log/slurmctld.log
SlurmdDebug=info
SlurmdLogFile=/var/log/slurmd.log
JobCompType=jobcomp/none
#JobCompLoc=

#

# ACCOUNTING
#JobAcctGatherType=jobacct_gather/linux
#JobAcctGatherFrequency=30

#

#AccountingStorageType=accounting_storage/slurmdbd

#AccountingStorageHost=
#AccountingStorageloc=

FTHF 8 BB gER e 198
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86 #AccountingStoragePass=

87 #AccountingStorageUser=#

88 # COMPUTE NODES

89 # OpenHPC default configuration

90 TaskPlugin=task/affinity

91 PropagateResourcelimitsExcept=MEMLOCK

92 JobCompType=jobcomp/filetxt

93 Epilog=/etc/slurm/slurm.epilog.clean

94 NodeName=c[1-21] Sockets=1 CoresPerSocket=10
ThreadsPerCore=1 State=UNKNOWN

95 PartitionName=long Nodes=c[1-21] Default=YES MaxTime=
INFINITE State=UP

9% SlurmctldParameters=enable_configless

97 ReturnToService=1

19.5.5 Complete basic Warewulf setup for master node

1. Configure Warewulf provisioning to use desired internal interface
o # perl -pi -e "s/device = ethl/device = ${sms_eth_internal}/" /etc/warewulf/provi-
sion.conf, A[VAF-ZhAMMHANCE /T, REERIAMIM R i 5 eth] Bl piskbrid
AR R 3
2. Enable internal interface for provisioning
o #1ip link set dev ${sms_eth_internal } up
o #ipaddress add ${sms_ip}/${internal_netmask} broadcast + dev ${sms_eth_internal }
3. Restart/enable relevant services to support provisioning
o # systemctl enable httpd.service
o # systemctl restart httpd
o #systemctl enable dhcpd.service , Q752 B AR EL B 5 ) : systemctl status dhepd
systemctl restart dhcpd
o # systemctl enable tftp.socket
o # systemctl start tftp.socket
HMBREE 7 B, ERRE! HK, —EE M, P ERIEAE, SUERE R
o DHCP JiR % %% /5 8l 4 Job for dhepd.service failed because the control process exited
with error code.
o 2% https://blog.csdn.net/qq_44293827/article/details/115441082
o % https://blog.csdn.net/ycycyyc_/article/details/107154682
centos %% Linux & 47H4x DHCP AR 55 N Z23E |, (B2 3 8hRk4E - Job for dhepd.service failed
because the control process exited with error code. See “systemctl status dhcpd.service” and

“journalctl -xe” for details.

RRIEFIE, A2 dhep IR 552 £ JCh E— N ECESCIEA RIS BN, MR AT
PC E 3L (fetc/dhep/dhepd.conf) 2751, FrPAJRZIAER, k.
IRAXABEE NN EAEE, EAEARRIEHMREh?
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o ¥T7T /etc/dhep/dhepd.conf XL, BT EL & A H2n , $2 4L T S 4R . v B 7E : /ust/share/doc/dhcp-

server/dhcpd.conf.example

o KM T M EMTIZE, WEMT:

subnet 172.16.0.0 netmask 255.255.0.0 {
}

19.5.6 Define compute image for provisioning
19.5.6.1 Build initial BOS image

1. Define chroot location
o # export CHROOT=/opt/ohpc/admin/images/rocky8.6
2. Build initial chroot image
o # wwmkchroot -v rocky-8 SCHROOT
3. Enable OpenHPC and EPEL repos inside chroot
o # dnf -y --installroot $CHROOT install epel-release, dnf: yum [1 5
PIAS
o # cp -p /etc/yum.repos.d/OpenHPC*.repo $CHROOT/etc/yum.repos.d

19.5.6.2 Add OpenHPC components

1. Install compute node base meta-package
o # yum -y —installroot=$CHROOT install ohpc-base-compute, -y: FrAHIAN
yes, --installroot=\$CHROOT: F& 5% %1% 4 $CHROOT
2. Access the remote repositories by hostname (not IP addresses)
o #cp -p /etc/resolv.conf SCHROOT/etc/resolv.conf
3. Copy credential files into $SCHROOT to ensure consistent uid/gids for slurm/munge at
install. Note that these will be synchronized with future updates via the provisioning
system.
o # cp /etc/passwd /etc/group SCHROOT/etc
4. Add Slurm client support meta-package and enable munge
o # yum -y —installroot=SCHROOT install ohpc-slurm-client
o # chroot $SCHROOT systemctl enable munge
5. Register Slurm server with computes (using "configless" option)
o # echo SLURMD_OPTIONS="—conf-server ${sms_ip}" > SCHROOT/etc/syscon-
fig/slurmd
6. Add Network Time Protocol (NTP) support
o # yum -y —installroot=$CHROOT install chrony
7. Identify master host as local NTP server

o #echo "server ${sms_ip} iburst" » SCHROOT/etc/chrony.conf
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8. Add kernel drivers (matching kernel version on SMS node)
o yum -y —installroot=$CHROOT install kernel- ‘uname -r*
9. Include modules user environment

o yum -y —installroot=$CHROQOT install Imod-ohpc

19.5.6.3 Customize system configuration

The following steps document the process to add a local ssh key created by Warewulf to
support remote access, and enable NFS mounting of a $SHOME file system and the public
OpenHPC install path (/opt/ohpc/pub) that will be hosted by the master host in this example
configuration.

1. Initialize warewulf database and ssh_keys
o # wwinit database
o # wwinit ssh_keys
2. Add NFS client mounts of /home and /opt/ohpc/pub to base image
o #echo "${sms_ip}:/home /home nfs nfsvers=3,nodev,nosuid 0 0" » SCHROOT/etc/f-
stab
o # echo "${sms_ip}:/opt/ohpc/pub /opt/ohpc/pub nfs nfsvers=3,nodev 0 0" » $CH-
ROOT/etc/fstab
3. Export /home and OpenHPC public packages from master server
o # echo "/home *(rw,no_subtree_check,fsid=10,no_root_squash)" » /etc/exports
o # echo "/opt/ohpc/pub *(ro,no_subtree_check,fsid=11)" » /etc/exports
4. (Optional) Setup NFS mount for /opt/intel if planning to install one API packages
o # mkdir /opt/intel
o # echo "/opt/intel *(ro,no_subtree_check,fsid=12)" » /etc/exports
o #echo "${sms_ip}:/opt/intel /opt/intel nfs nfsvers=3,nodev 0 0" » SCHROOT/etc/f-
stab
5. Finalize NFS config and restart
o # exportfs -a
o # systemctl restart nfs-server

o # systemctl enable nfs-server

19.5.6.4 Additional Customization

1. Increase locked memory limits
1. Update memlock settings on master
@ # perl -pi -e ’s/# End of file/\* soft memlock unlimited\n$&/s’ /etc/security/limits.cont
@ # perl -pi -e ’s/# End of file/\* hard memlock unlimited\n$&/s’ /etc/security/limits.conf
2. Update memlock settings within compute image

@ # perl -pi -e ’s/# End of file/\* soft memlock unlimited\n$&/s’ $CHROOT/etc/security/limits.conf
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@ # perl -pi -e ’s/# End of file/\* soft memlock unlimited\n$&/s’ $CHROOT/etc/security/limits.conf

2. Enable ssh control via resource manager

o # echo "account required pam_slurm.so" >> $CHROOT/etc/pam.d/sshd

3. Enable forwarding of system logs
1. Configure SMS to receive messages and reload rsyslog configuration

o # echo ' module(load="imudp")’' >> /etc/rsyslog.d/ohpc.conf
o # echo 'input(type="imudp" port="514")’' >> /etc/rsyslog.d/ohpc.conf
o # systemctl restart rsyslog
2. Define compute node forwarding destination
o # echo "x.* @${sms_ip}:514" >> $CHROOT/etc/rsyslog.conf
o # echo "Target=\"${sms_ip}\" Protocol=\"udp\"" >> $CHROOT/etc/rsyslog.conf
3. Disable most local logging on computes. Emergency and boot logs will remain on the
compute nodes
o # perl -pi -e "s/~\*\.info/\\#\*\.info/" $CHROOT/etc/rsyslog.conf
o # perl -pi -e "s/~authpriv/\\#authpriv/" $CHROOT/etc/rsyslog.conf
o # perl -pi -e "s/"mail/\\#mail/" $CHROOT/etc/rsyslog.conf
o # perl -pi -e "s/~cron/\\#cron/" $CHROOT/etc/rsyslog.conf
o # perl -pi -e "s/~uucp/\\#uucp/" $CHROOT/etc/rsyslog.conf

4. Add Nagios monitoring i, F-/Jf}!

5. Add ClusterShell
1. Install ClusterShell
o # yum -y install clustershell
2. Setup node definitions
o # cd /etc/clustershell/groups.d
° mv local.cfg local.cfg.orig
°

echo "adm: ${sms_name}" > local.cfg

o # echo "compute: ${compute_prefix}[1-${num_computes}]" >> local.cfg

HF O H H FH

° echo "all: @adm,@compute" >> local.cfg

19.5.6.5 Import files

wwsh file import /etc/passwd
wwsh file import /etc/group
wwsh file import /etc/shadow

wwsh file import /etc/munge/munge.key

©
H O OH O H H H

wwsh file list
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19.5.7 Finalizing provisioning configuration
19.5.7.1 Assemble bootstrap image

1. (Optional) Include drivers from kernel updates; needed if enabling additional kernel mod-
ules on computes
o # export WW_CONF=/etc/warewulf/bootstrap.conf
o # echo "drivers += updates/kernel/" >> $WW_CONF
o # echo "modprobe += ahci, nvme, e1000e" >> $WW_CONF
2. Build bootstrap image
o # wwbootstrap ‘uname -r°

o # wwsh bootstrap list

19.5.7.2 Assemble Virtual Node File System (VNFS) image

o # wwvnfs --chroot $CHROOT, HIRAETHif4 i 2ee TOfTiARF , AT AT %
e iR

o # wwsh vnfs list

19.5.7.3 Register nodes for provisioning

1. Set provisioning interface as the default networking device
o # echo "GATEWAYDEV=${eth_provision}" > /tmp/network.$$
o # wwsh -y file import /tmp/network.$$ --name network
o # wwsh -y file set network --path /etc/sysconfig/network --mode=0644 --uid=0
2. Add nodes to Warewulf data store
© # wush -y node new ${c_name[i]} --ipaddr=${c_ip[i]} --hwaddr=${c_mac[i]} -D ${eth provision}
o For example: wwsh -y node new cl --ipaddr=172.16.1.1 --hwaddr=74:86:E2:19:07:47 -D enp0s20fOud
o wwsh node list
3. Define provisioning image for hosts
@ # wush -y provision set "c#" --vnfs=rocky8.5 --bootstrap=‘uname -r¢ --files=dynamic_hosts,passwd,group,shadow,munge.key,network
o JEE: MM “o*” FURMIL cl, c2, 3%, nPARMKIRE,
o Bt # wush -y provision set ci ~-vnfs=rocky8.5 --bootstrap=‘uname -r‘ --files-dynamic_hosts,passd,group, shadow,munge. key,network
o {ER vnfs AR, HHZEIMOIEN—EL.
4. Restart dhep / update PXE
o # systemctl restart dhcpd
o # wwsh pxe update
5. Boot compute nodes
o FFT I RBLENMAHZ, X1 G AEEN T .
o pdsh -w c[1-21] uptime
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19.6 Install OpenHPC Development Components

Ref: https://new.qq.com/rain/a/20220509A02SX000
DRI R IR T AT T BB T B AR B A R
source /opt/intel/oneapi/setvars.sh JLVERE|IEMI 2 FESCLE . BO8 T F iR
i, AE.bashre SCAEHIA

export PATH="/opt/intel/oneapi/compiler/2023.0.0/linux/bin/intel64:$PATH"

export PATH="/opt/intel/oneapi/mpi/2021.8.0/bin:$PATH"

export LD_LIBRARY_PATH="/opt/intel/oneapi/mk1/2023.0.0/1ib/intel64:$LD_LIBRARY_PATH"

export LD_LIBRARY_PATH="/opt/intel/oneapi/compiler/2023.0.0/1linux/compiler/lib/intel64_lin:$LD_LIBRARY_PATH"
export MKLROOT=/opt/intel/oneapi/mk1/2023.0.0

O R X LR AR A EOFE A BT AR AL, H O SRR A

E

19.7 Resource Manager Startup

Ref: wiki.fysik.dtu.dk/Niflheim_system/Slurm_installation Munge IlR55 )5
BB R BIAH AR o

systemctl restart munge

Job for munge.service failed because the control process exited with error code.
See '"systemctl status munge.service" and "journalctl -xe" for details.

[root@cl ~]# journalctl -xe

[root@cl ~]# chown -R munge: /etc/munge/ /var/log/munge/ /var/lib/munge/
[root@cl ~]# chmod 0700 /etc/munge/ /var/log/munge/ /var/lib/munge/

[root@cl ~]# systemctl enable munge

[root@cl ~]# systemctl start munge

[root@cl ~]# systemctl status munge

Ref:https://rockylinux.pkgs.org/8/rockylinux-baseos-x86_64/hwloc-1libs-2
.2.0-3.e18.1686.rpm.html

R Slurmd 55 B shJe i, Hide 704 libhwloc.so.15,

fOR s LA, IR

W A — S libhwloc.so.5 HIFFEIE .

AR

export CHROOT=/opt/ohpc/admin/images/rocky8.6/
dnf -y --installroot=$CHROOT install hwloc-libs
wwvnfs --chroot $CHROOT

19.8 Add New Users

o ILFEENIN
o [A]}: wwsh file resync passwd shadow group
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19.9 Add New Nodes and Reboot SMS or Nodes

19'9‘1 :E I nn%F}

HEEEG P @A, SHEmk. XM IP T .
2. Y7 dhepd RS
o systemctl status dhcpd
o systemctl restart dhcpd

3. Slurm R EE

o systemctl restart munge

o systemctl restart slurmctld

19.9.2 FEMEFI R A

PRA T SCEBRAH R, HIX R R g —

. pdsh -w c[1-21] uptime
- SRR 3T A slurm.conf SO AR ST T A
- HJEFE R slurm [l 55

o systemctl restart munge

S

o systemctl restart slurmctld

o systemctl status slrumctld

- EJF N slurm fRSS

o pdsh -w c[1-21] systemctl restart munge

A~

o pdsh -w c[1-21] systemctl restart slurmd
- A

o scontrol show nodes

9]

o WM Z down JIJ: scontrol update NodeName=c[1-21] State=Resume
USRI R, TR SR A A

e sshcl

)

o systemctl status munge

o systemctl status slurmd
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% 1 % AR Beowulf HPC il

SR
o Basic Beowulf HPC Installation and Configuration Guide with SLURM, H3ABioNet and

H3Africa Consortium communities

20.1 BRBEPESRAE

o RN T SERE LT Ubuntu #24E RS0
o FEIUH %E i hostname

20.2 Mg

W25 53 AR, SRR R 32745 S A RS R T S TS R A E 1
JIAA T RS E . A B E A, AN R . T SR PABRCE IS, A
U

— Rk 55 s L A 2 A R 2832 1, ATRASE Y S BRI EHRE T HEANK, DA
FEAEH AL ALl R sshORUEATHI R, ILANB e, R 5%. 75— %
FORZEREAM, PAEAHAL T35 SN . ML SRMAS 5 — B 52 tL. SR IP 2 R
KA ALY, A TP AT AE B L.

Fa—: et yaml U E NN TP, In Ubuntu 20.04, the networking is managed
via netplan and all networking configurations are contained in a .yaml file.

TR R AR E AN TP,

(1) PR IP '8 2%

o AL IP Huht: 192.168.1.1, Hifh2, 3, - e
o AL : 255.255.255.0
o [WK: 192.168.1.1, FrA i milM KARR—FERY

(2) BUEREEAH HIE(F

ping IP, XHLAY IP 25— & Hlgei ip, WREIE—4T—AThI TR, REHED—F
Pl EWAR ERDXAES, AR te—FE, BRI G PLasRERSAH BB (S, AR RAERA
g, UEEAA

(3) Bk hosts SCfF:

SR G ASHLAT P R TP AT AT HA Y 5 (3% 735 5) 19 TP IS 2 i Tt TP JSTa R
XA RS . 0

192.168.1.1 nodeO
192.168.1.2 nodel
192.168.1.3 node2



THRSEHEE, SR % =+ F A #hiR Beowulf HPC 3532

(4) 15 NAT
TS BT SIS, TEFRINR M AR . B!

20.3 Il b e

A fin 4 timedatect] Ao AL AT R R — 8 A SR E 2

20.4 SSH keys for password-less login

The “ssh-keygen” command generates two keys. The “id_rsa” is your private key and
should never be shared with anyone. This key is used to validate the public key. The second
key, “id_rsa.pub” is the public key you copy to the machines that you want to log into without a
password. Generate a ssh keypair if you do not already have one. ssh-keygen # This will create
a SSH keypair using the default RSA encryption.

NOTE:

o To use a different encryption, add the “-t” option and assign the type of encryption to be
used “ssh-keygen -t ed25519” .

Once your ssh keypair has been created, copy the .pub key to the machine you want to access
without typing in a password. We use the “ssh-copy-id” command to copy the public key to
anther server.

NOTE:

o if you only have one ssh keypair, the .pub key will automatically be selected and copied
into the “.ssh/known_hosts” or “.ssh/authorized_keys” files on the remote machine.
ssh-copy-id <user>@<workernode-ip>

If there were no errors with the ssh-copy-id command, you can proceed to test the setup.
From the controller node, ssh into the worker nodes and this time you should not be prompted

for a password.

20.5 Install and Setup NFS shares

Shared storage is an important part of the cluster as all worker nodes need to be able to
access the same project directories. Ideally, the NFS server should be an independent server.
However, if you are limited to the number of servers you have, this function can be installed on
the controller node.

NFS is an acronym for Network File Server —the NFS server is a quick and easy way to

share centralized storage across multiple servers on the same network.
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Install the NFS tools and all dependencies
sudo apt install nfs-kernel-server

Confirm that the NFS service has been started and is running
sudo systemctl status nfs-server.service

N RHATIBATHAER, FEAER T R R H SR M R SS (R E A
TRAFENH ), XA H R HAR T SR R B SR, s, XEH A
BEAEATAT P 3 H S (RIS P07 T H SR R, AR Al H SRR AR AT DA (55
JETHT BB, 4 VASP, LAMMPS 4%, th AGEZCEAEAT M P H SR (root Jf]
PP EH AT,

FNTEHAL A T35 i /home/ H SRAEEE] 32747 1 /home/ H 5K o SR )5 73 S A1 72
—MHTREYHRFRE S, IR ITA T A JAETRAT/opt H AR LY
MREFF H 3¢ (XA H e RS H SRR, Fr AR EF3h 81 1),

T SEAE 1 KB root BURTTIF SCAFHE L :

[root]l# vim /etc/exports

e R AR -

/home/ 192.168.1.1/20(insecure,rw,async,no_root_squash)

/opt/ 192.168.1.1/20(insecure,rw,async,no_root_squash)

HITH Y H skFon iz H 5, JETH R 192.168.1.1/20 F7m—A> IP HhkEL:

192.168.1.1 —192.168.1.20

FRX A TP HhE B P g B A VAR AT DA SRR Y B XA TP Mkt B 4 A1y
ST TP, ARE A TP 35 B R — Bt S b — B . R,
“192.168.1.1/20(insecure,rw,async,no_root_squash)”

X AT R RIS 25

wmsE UG, RAFRH, SREERNX AN SO
[root]# exportfs -rav

o 1: reexport all directories

o a: export all directories

e V: verbose

HRJEAE A S EIT A nfs )55, HARFHBCENITHLA JHZh:

[root]# systemctl start nfs-server.service

[root]# systemctl enable nfs-server.service

20.5.1 FYHEHEETA—: T3

SRIF 1T R AL 1T root BURUHERL, R AEAE B H 1 A I
HE{F):

[root]# mount -t nfs nodeO:/home/ /home/ -v

[root]# mount -t nfs node0:/opt/ /opt/ -v
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HHENE, WEXAH R NEEEE 2 node0 35 5 FiX NI H Sty e, FRAR R
JUANTT AL, SRR AR S AT PA LB, BrRlakdon] DAF BIARSE . SR AR G+
FHHAT R, HERPIBANAY S B root AURIAT

[root]# umount /home/ -v

[root]# umount /opt/ -v

SRR UEAY SRR R AEEE TR, BRI SO
B, NGRS I A EE RS, R EETE T A BT R

20.5.2 FYisHEE R BT fstab Uik

By adding the mount points to the /etc/fstab file, all shared directories will be mounted on

system reboot. On each server in the cluster,
sudo vim /etc/fstab
Add the below lines to the bottom of the file

<IP-of-NFS-server>:<spath-to-shared> <local-mount-point> nfs defaults,async 1 1

192.168.1.1:/home /home nfs defaults,async 1 1

With the mount points added in fstab, mount the NFS shares in the current sessionwith the below

command.
sudo mount -a

NOTE: If you get an error similar to the below, install the nfs-common packagesmount:
/global5/scratch: bad option; for several file systems (e.g. nfs, cifs) you might need a /s-
bin/mount.<type> helper program.

sudo apt install nfs-common

You should now be able to mount the directories listed in fstab.

20.6 SLURM —Installation and Configuration

SLURM (Simple Linux Utility for Resource Management) is an open-source workload
manager often used on High Performance Clusters (HPC).

Munge is used for worker node authentication. On the controller, we will start and run the
slrumctld.service service. The worker-nodes will run the slurmd.service service all machines

will run the munge service.
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20.6.1 SLURM controller setup

First, install all the required SLURM tools onto the controller
o sudo apt install slurm-wlm # main slurm package
o sudo apt install slurm-wlm-doc # SLURM documentation

o sudo apt install sview # GUI to view and modify SLURM state

20.6.1.1 Munge setup

Munge is automatically installed as part of the slurm-wlm installation so no need to install
munge as a separate process.
You need to generate a munge key which is copied to all nodes in the cluster. This key is
used to authenticate nodes in the SLURM cluster.
1. Make sure munge is installed
which munge # shows where the munge executable is located
or
whereis munge # shows where all the instances of munge can be found
or
sudo systemctl status munge # looks at the status of the munge service
2. Edit the munge default settings to set the default location for the munge key location
sudo vim /etc/default/munge # add the below line to this file
OPTIONS="-syslog —key-file /etc/munge/munge.key" # munge key will reside in /etc/-
munge/
3. Make a backup the old key and generate a new munge key for the cluster setup that will be
used on all the nodes.
sudo cp /etc/munge/munge.key /etc/munge/munge.key.original # backups the key to “munge.key.original”
sudo /usr/sbin/create-munge-key # generates a new munge key and saves it in the /etc/-

munge/ directory

The munge key /etc/munge/munge.key already exists
Do you want to overwrite it? (y/N) y

Generating a pseudo-random key using /dev/urandom completed.

20.6.1.2 slurmctld setup

The slurmctld is the service that monitors and controls the SLURM resources like job
queues, allocates resources to compute nodes.

There is a way to generate the slurm.conf file using a browser. I however found that it’ s
easier to just create the /etc/slurm-lIn/slurm.conf file and paste the below contents into the file.

Once done, save and close the file then start the slurmctld service
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sudo systemct restart slurmctld.service

sudo systemctl status slurmctld.service

NOTE:
if there are any errors when starting the slurmdbd.service or the slurmctld.service. You
can troubleshoot by looking at the “sudo systemctl status slurmdbd.service” and log files in

“/var/log/slurm-1lnl/” .

20.6.2 SLURM worker node setup

Slurm worker nodes are the servers that will execute the actual job once initiated from the
SLURM controller. All worker nodes need to run the “slurmd” and “munge” services. Once
the OS is setup and configured, the following packages are to be installed on each worker node:

o slurm-wlm
o slurm-wlm-basic-plugins
e munge

NOTE:

“slurm-wlm” installs “munge” + “slurm-wlm-basic-plugins” as part of the overall installation
so you only really need to install the “slurm-wlm” application

sudo apt update # update Ubuntu repositories

sudo apt upgrade # upgrade outdated applications and dependencies

sudo apt install slurm-wlm # installs SLURM

Once slurm-wlm is installed, all we need to do is copy some files from the controller to each
worker node.

o slurm.conf
o Munge.key, and

o create the following file /etc/slurm-lInl/cgroup.conf

THF A R LEZ 212 %


https://github.com/xuanleng/SiSR

o5 Tk sy

Blb )5 i






8 b B WY IR L = [ y) MBI

S CHR: CBUEATY (55 4 R) 2597 EReE S K U, p336 55 9 Tas i/ e
FE I A A i

WATAA A EfERE? AR IRA M AR VI D R R R 5 2 15 AR b
%, HAXFEA T ERATEAAS T, HARFA R, mA2— e, 2505
ROV T o VAR R I, XA R R B s R TR S, VA 9 = f(a,y) A, o
WEFR RN, M ARIATT AR, v L. RORXL—A 2 E
(HIA) XNy ifE Cards) 224 XMWl TR RN E R, Bkl o
Hymxz, B, XMHRPEHERESNAERNXR.

X BRFASe W 2] 25— s PR R I R R IR k. AT, H—
AN BRBURAE IR AR R R ok, SXFEROAR 2 SR 2 s AR i, R FRAL B A 2
WHEXT R y 22 /b, B o BEAREEFNIE T . B2 5k bR AR D REA BRI b
fift. BAEFEEEM, TAREERR, BRI R0 o MEXEY y(E. mEk
S BRI P ELTE SO R X SE BRI E R I . BT ABUEAREAR S5

FIEL ) 5

dy
%:f(xay)v a<z<b
y(a) =c

e O R S AR A e R B TR, X BTt T . S5 YOk (2 1p336
55 9 T AR A1) AR A
(1) Blbifnd 48 ek
HBRL f (2, y) IES960, Hln, #EFEA7K (Lipschitz) £
|f(z,y) — f(2,9)] < Lly — 7]

e Bt AT PABRIE_EEIME R v = y(2) FEAEdt HiE—,
L2 f(z,y) KTy WRREAEL. L) BABETHE?
(2) Brfiifigidinm B
PR R AR, Wi TR y(2) 75— RSB R A

T < Ty < < Ty < Ty < v

I RME
Y1592, s Ynsy Ynt1, " -

FHEBIN T REEE by = 2pq1 — 2 FOBK. SISUORFERIGT, S2MERE
hi=h(i=1,2,---) NEF, XN ERKN 2, =20 +nh,n=0,1,2,---,

X BRI ) B AR AT A AR A, AR R E 25X, B SR A AR 1
SHEFIIR T — 25— b ) e AR X S, R i EAVE B Yns Un—1, Yn—2, - -
T yn1 WIIBHEA



AR HEE, e s %+ —F s Y= floy) iagE

dr —
dy
EmatR L ar T BV CS TS e R R A, — 2%
yla) =c

I Yo R BIET—50E v, FOBEEE. 55— IR v BT & SFOME
Yns Yn—1s " s Yot , PN kB3R HIR, BFTE A Rl iR 2= Ay, BAE % v
SR y(on) PRZEMT RIS, A 2B A SRR E S

21.1 TARBAVG TE S A A

21.1.1 Bkhiik

dy <zx<b
%_f(xay)a 4T~
yla) =c

IRy = y(x), y = y(o) 78 zy P2 — 5. MUTIEE , f(z,y) W T v = y(z)
KRR . EAWIE 2o, vo, BIAIR f(z,y) SERTPASRIG v = y(@) 7 (w0, yo) AALHIRIR, N
A,

H:
91 = Yo + hf(xo,y0) ~ 11
A
Yn+l = Yn + hf(:l?n, yn)
A ZRRHL A

WARFAR b BUARD, SHIREARSBAYEE—AME (21, y1) SRAFAYLTAME (21, 91) AT
PAVERAEFAGEAY . (B2 5 —HRAFZIFLME (21, 1) MERRIIR I TITR, R,
IEAEBOR B B ER (L, TERRAIREIEAETE M. X — RU7E ST A BAR Bl Fa] AR 2

FiF E B4R 216 H 5%


https://github.com/xuanleng/SiSR

TGRS, WA
Ao

2112 FREkHIE (Fa)

Xt = flz,y) K on B 2o B, 15

van) =yl + [ F(o)
R u AR A A hE (2ng1, y(zns)) R, 5
Ynt1 = Yn + hf(«%'n—l-ly yn—l—l)

XA TR G IR AT

JEIREHL AR S AL AN EARTR XA, BhiARIE T ynr D EEITE
N, XA KFRVERZ AN . JFI B A A iS58 RN ynrr, Ebr EREXT ynt

— A RECTRE, XRAXHIEZRRM.
oo AR o IR Rk, e R RER SL R 12 Bk

21.1.2.1 ZEARIER G BBk h 2 AR i

1. SRR ARG HEROME ynrr0 (RIEIE UL, BRBLAZUA RS — A HHER
(IERUYSE s i)

Yn+1;0 = Yn + hf(l'n» yn)

HoFhppas 47 R E R

2, RFERWME ynt10 FRASFRMCHL A

Ynt1;1 = Yn + hf(Tni1, Yni10)
3. MM REHT, 15
Ynt1k+1 = Yn + RS (Tni1; Yns1k) (k=0,1,---)
FRIXAERSRE, BEZ A8 XFEEAR A S @ TAE
FHWEL? R EEHE
frrey Wi Sl
BT f(x,y) Xy WEFIEA 7K (Lipschitz) 544
|f(z,y) — f(z,9)| < Lly — 9|

L& f(z,y) XT y WA REE L 9B AREE an i e ?

4%‘ Yn+1;k+1 = Yn + hf(xn-i-l; ynJrl;k) 7@6% Yn+l = Yn + hf(wn-i-h yn-i—l) El]a LI%‘%’TJE k
Ja B R A S A R IER W E R AL, A

[Ynt+ 141 — Ynt1l = Pl (Tna1, Ynrtikr1) — f(@na1, Ynr)| < ALY 1k — Ynsa

XAAXATAR L, RE AL <1, FUGEUH RIS L E— UG AU A SAS A
B, B IRA R R A 2O SRS A o
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TR, AR 5 ob— F A Y — fla,y) e S
213 BBAR (Bak)
X W = fla,y) Mz, B 2 B, 15
Tn41
Y(@ns1) = y(@n) + / Pty ())dt

N T AR E IR MRS B A T B A, A AR TSR AR A 3Gl (BT 2t
Y SEHER 28 )

g[f($n, yn) + f(anrla yn+1)]

Ynt1 = Yn +
XASAXFR AL A2
ML AR, B, TR A LSRR AIE, HEAAK
H
Yn+10 = Yn + hf (Tn, yn)
Ynt1ike+1 = Yn + 51 (@ns Un) + F(@nr1s Ynsin)]

(k=0,1,2--)
BRIEEA A AR S e
HEREHLARERRBEAZ , ISR RHRERN AL EENR kR
=,

Yn+1 — Yn+1;k+1 = [f($n+l,yn+1) - f(l“n—i-ly yn—i—l;k)]

PR IR | f (2, y) — [z, )]
hL
[Yn+1 — Ynt1iht1] < 7§Wyn+1-yn+1m|

Hﬂlﬂﬁﬂ%ﬂa ﬁn%iiﬂy h }Eéj\/]\ ﬁ/ﬁ hL < 17 I)_\”J% k — 00 E{l‘v ﬁ yn+1;k+1 — yn-}—l; El]
BRIZIE AR A 2R B«

h
2
<Lly—1l|,

21.1.4 GERRBETL

VY TRV NEE S HTFQ,@ﬁ%&ﬁ%ﬁfﬁﬁﬁﬁﬁﬁ”fﬁﬁ*ﬁﬁﬁﬁ‘&
BRI, BB PR f (v, y) BME, MERXERE TR, HHEE
M HAEAEMECATII . h THshlitaE, E kR WO AT — 2t &%ﬁ
TR

SR

Fe B A ORGP I ME Fnr, FRZ PG . FOUE Gny1 BOHERET]
RefiZs, EABEARERIE—K, RIER K o, XNEERFOBIEN . XFE
TSI THIN-A52 1TE R Gk R i kp 2 3K :

B Gnt1 = Yn + A (@0 yn) = Yp

E[f(xn, yn) + f($n+17 gn-‘rl)]

&IE Yn+l = Yn T+ 9

B
Yn

h h .
Yn+1 = y?n + §f(xn7yn) + ? + §f(xn+1;yn+1)
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https://github.com/xuanleng/SiSR

TGRS, WA
1B T39I

Yp = Yn + hf(.l?n, yn)
Ye = Yn + hf(xn—I—la yp)
Yn+1 = %(yp + yc)

Hr p FIR prediciton, ¢ IR correction,

21.1.5 YOBTER R RN R 22 Sl

dy
ot g = T @Y S TS e sty
y(a) =c

Ynt1 = Yn + ho(Tn, Yn, Ynt1, B)

HohZmt e 5 f(z,y) AK.
o0 A Yo B, HERBEAN. EAE yo M BT, 2B R0BE0R
Vo
Yn+1 = Yn + ho(Tn, Yn, b)

o(x,y, h) BN R, BIIEGIER (o, y,h) = f(z,y).
X — Efﬁi!ﬁ%%ﬁéﬁal&ﬁm%mxﬁu?

EX 1
dy

U y(e) B { gr - 1OV S TS a0 SRR
yla) =c

%7 EI] Yn %Yﬁﬁﬁﬁg y(xn)o Tn _F—‘ﬂ}ﬁ/‘Jé&'fE%y‘j Yntl = Yn + hSD(:En, Yn, h) ) 4%‘*%%%@
Y(Tnr1) WEEIEME Yo SRR EIXP IR
Tot1 = y(@nt1) — y(zn) — hep(zn, y(zn), h)

D1 RN RINFEIAE Ynsr = Yo+ ho(Tn, yn, h) BRFREWTIRE . WESCRTARH, T
Z T VAR A SRy ST 1R 22 22 TR R B S 1 e S X BRI B — P A R 22

To1 WA R BN, y(wni1) — y(@n) FORMRMN on D3] 2ng AGHHAEE]
W2 T hep(Tn, Yn, h) FIRERN 20 BB 2001 BUEMRRZEE (RIHRERBCZ 20, v
SRR, 0, v WA P EE T R RIRIMED) o P LIPS A AR 7] 94 25 (R A K
(ELARRIR R 22 B 22 SO 24 SR P B (EV T B A e 2, T Sk 2 R R TFX — 2313
WOPR M JRy iR 22 o

R SEPRIT S yn HARKEHRAR, X028 LRI zo, yo R —2 21,11
JERER . Bl R R P RIE R AR XA DRI E TN - -

EN 2
dy

% (o) 2 { g =T OSSR p
y(a) = c
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THGEI, BRI B =t —F FHFE Y = foy) SRR
AR R AR T 1R 2 i 2
Tn+1 = y(:L‘ + h) - y(ﬂ?) - h(p(l‘, Y, h) = O(hp+1)
AR AL RA p BrksE . 2 EaUE R
Tpi1 = ¢ (n, y(zn)) WP+ O(RPF?)
W (@, y () VAP TE FRA R AR BTR 25 T30 o KRR S HR 22 R R R A = Y, it
Tor TiE, HASGRA/NME, XA/NE, AEEE I/ OhP2), sibrist

e, ATRARFXANE R BN O(hP2) g2, AT R TRERINT R 22 25 4 (2, y () ) P
E LM REARGF AR IR T

21.1.5.1 BRALIER i i
LA S
Ynt+1 = Yn + hf(*rm yn)
MMEXTL, F:
Tn+1 = y(xn—i-l) - y(xn) — hf(l’n, y(.ﬁlfn))
)IZJ‘ y(anrl) = y(xn + h) Tf Tn FH%%%%}F

Y(@as1) = Y(zn+ b) = y(wn) + 1/ (@) (@ + h = ) + L0

2!
2
= y(an) + by () + oy ) + O(R?)
¥ f@n, y(zn) W5 y' (), TR, A:

_ h2 " 3
Thi1 = ?y (xn) + O(h )

(2n +h —2,)* + O(R®)

h2
MRAEE X 2, IR e BN Sy (wn) o BN Tor MIH, FFRHII O(h?) W2
(Tog1 AKFR/NR), W T = OR?). WRIEE X p=1, BIEHIER 1 Bk,

21.1.5.2 B RR BV 78 ey i ek B it 2
JE B R AN -
Ynt1 = Yn + hf(Tns1,Ynt1)
FHE 1, H:
Toi1 = y(@nt1) — y(@n) — bf (@ng1, y(@ns1))
B y(xni) = y(@n+h), f(@nr1,¥(@ng1)) = ¥ (@n1) = Y (20 + h) T8z, WRFEIF, FH:

1/
y (2""“” (20 + h — 20)2 + O(B?)
2

= y(zn) + by (2a) + " 2a) + O(R?)

Y(@nt1) = y(@n +h) = y(z) + ¢ (xn) (@n + b — 20) +

U@, y(zn)=y' (zn), flz,y) 2 y(z) BB, BEIFRHAET .
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THGEHE, AR

F@ni1,y(@n41)) = ¥ (@ns1) = ¥ (@n + h) = 3/ (@n) + by (20) + O(h?)

’ﬁ/\ Tn+1 EP ) ﬁ:
2
Toy1 = y(xn) + Wy (zn) + %y”(xn) +O(h?) = y(zn) — hly (zn) + by (x) + O(h?)]
2
= )+ 00

X OW) HERE T, RENAESMNE/NE Oh?) TE.
h2
BHGEX 2, p=1, & LIN5E, REEIRZE IO -5y (20).

21153 BRI IR RIS

EH NIk

h
Yntl = Yn + §[f(xna yn) + f(m'n—I—l? yn-f—l)]

FAELL, A:

Tt = ylanss) — ylan) = 513/ (2a) + 4/ (2 i)

B y(zni1) = y(@n +h), f(@nt1,¥(@nt1)) = ¥ (@ns1) = Y (20 + h) TE z AR FRIF, 7

/! 111
y(2n + ) = y(z) + hy' + h22 (Q‘f”) +nY ?(f") +O(h%)

2
f@ni1,y(@ni1)) =y (@ng1) = y'(@n + h) =y (2n) + by (z) + %y”'(fvn) +O(h%)

X B A2 IR GEN BTN, B2 Bt e X2 g, M EXE
WIE] ' (20), v (zn) FFATE N O T
/T—E/\ TTL+1 EF‘ 3 ﬁ :

Toir =y(en) + hy' + 2L 4 3?7 (@n)

. 5+ O(h") — y(a)

h h?
a §[y,($n) + y,($n) + hy”(l'n) + ?ym(l’n) + O(h3)]
h3 h3
:Fy’”(a:n) - Zy’”(xn) + O(hg)
h? " 4
— — 59" () + O(*)

3

ffEE X 2, B R, HRERE LN 50" ()

21.2 Jer—peik

21.2.1 R -ERHER — BB A

R
dy
%:f(xay)v a<xz<b
y(a) =c
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TGRS, WIEAAR $ =t —F FHeFE L = f(z,y) HRMERE

dx

SR BUIA Y .
Y(@ns) = yl(on) + / F(,y(@))da
PR AR R, S U R R A A SO BT . ATk A
WA, A Lt R B R R
[ s = S o+ byl + )

=1
A IR SR PSR By . 5O NI 8] 0 S50 550
A T IR BSOS SRR T
T BRI Bk, KO
s = v+ 5L Gnsyn) + S + B+ 1 Gn, )]
B ynt1 FRH
Yn+1 = Yn + hp(@n, yn, )

Hrp

T i—1

o(Tn b)) =D aKi,  Ki=f(@nyn), K= f@ntXibynth > piK;)  i=2,--

i=1 =1
XH ¢, N, pig YWRHEEG XANAAFRA r F e pik- 57 (Runge-Kutta) , fAjfR R-K
ﬂ:ZI r=1, So(xmyna h) = f(xmyn)a ZEé[Z/,L\':EZ)\/iy Jﬂﬁﬁifﬁ‘&lﬁ"ﬁﬁﬂﬂ p=1.

21.22 i R-K i

Mo =20, Hr HR k- EEE, A
Ynt+1 = Yn + h(c1 K1 + c2K>)
Ky = f(2n,yn)
Ky = f(zn + A2h, yn + p21hKy)
XHL e, 00, Ao, pon WNTFEFE, AFERBAARE RSB AT RS R e —Fh —
ISR - BRI . R OX SR, R AKX p REm, i R TR iR 22 ki
HRAE SR PRI IR 22 1 S, Rk 2E A
Tt = y(@nt1) — y(zn) — hlerf(@n, yn) + c2f (@0 + A2h, yn + p21h fn)]
Hyn = y(zn), fn = f(@n,yn)-
HAGE] Tor WIB p, B EXBITE (2, yn) AW EETT2, T f(2,y) &I

A ARG IBEAERS LR, A y(2n + h) BB, T8 on ALZREIEIT? ALEDAT AN p B9 F AR
SRR BT 25 2 B, XA f (2 + A2k, Yn + prhfn) R IPESRBGXFIE . JFREGL
BHBIZE A y(2n) SEFEOCORE X EAR T, AFEEH f(2n, yn) “ICEHERETT, EITHLZZ 1
%, A
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TGRS, WA
B, MoosERIr, JUEITh

h? h3
y(xn—I—l) = y(fEn + h) =Yn+ hy/ + ?y”n + yy”/n + O(h4)

Hrp
Y'n=f(@n,yn) = fn
Yin =200 =2 (@nyn) = Fo@nyn) + Fy(@nrun) - Yn = Fa(@nyn) + Fy (@0, yn) - fo
Y0 = e (@nsyn) + Fay (@ yn)y 0+ 1 ya(@ns yn) fr + £ 1 gy (20, yn)
+f'y@ns ) [f 2 (@0, yn) + fy(@n, yn) - f2n, yn)]
= [ 20T yn) + 2fnf ay (@, yn) + Fr f gy (@0 yn) + Fy(@ns Yn) [ 2 (@ns yn) + frf'y(@n, yn)]

f" ye (@, yn) RMEER), KFWUFAHIEER
f($n + )\Zha UYn + /~L21hfn) = fn + f,x($n7 yn)AQh + f/y(xna yn)lu’thfn + O(hQ)

WER f(xn +Aoh, yn +p21hfn) K y(zpr) RIFEN 4 0E, o TS £y f o+ Fy f
ANEEE RS EON L, Wi r = 2 - A RRRE MR R IR E ] O(h).
SefR FEAd A3 WUORE, FHIN 3 AL, BEHE 4 NS cl, e, e M o, XA RE
H. r = 2 BB BEEEVEI Y H e 2 p = 2, TIABERSE] = A,

y(xnt1) T2 HEERESTE] 2 B, B]:

h2
Y(wni1) = y(on +h) = yo +hy' + 9"+ O(H)
4{]/\%” Tn+17 ﬁ
h2
Tor =yn + ' + 0" + O(h®) — y(an)

- h{clf(xnv yn) + CQ[fn + f/x(xm yn))\Qh + fly(xm yn)l@lhfn + O(h2)]}
2
%[f/x($nayn) + f/y(xnvyn) : fn] + O(hs) - y(xn)

- h{clf(xna yn) + CQ[fn + f/x(xm yn))‘Zh + f/y(xm yn)/@lhfn + O(hQ)]}
:(1 —C1 — C2)fnh + <1 — 02)\2> f/ac(xnyyn)h2 - <1 - CQMZI) f,y($n7 yn)fnh2 + O(hg)

2 2
Zflip =21, W

=Yn + hfn +

1
1—c —ca=0, 5—02)\2:0, §—C2M21=0
fp
1 1
Codo = > C2i21 = 3, c1+ec=1

ERBARME—K, @c=a#0, I

1
clzl—a, )\QZIUJQl:%

XA 2 Y 22 SR B e TR EA A
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TS, WA HA $—t—F vhose =

dx

f(z,y) B9 EAELRR X

Fa=1, Mey =161 =00 = pa1 = 5, BEFHAKX
Yn+1 = Yn + hKs
K1 = f(zn, yn)
Ko = f(zn + 2y, + LK)
PR A, MY SEER R R A, HE_IU\%/TfJ

h
Yn+1l = Yn + hf(xn + §7yn + §f($n7yn)

21.2.3 ek Tk

r =3 ] DASE) = e ag-EEE R, HgaksUh
Ynt1 = Yn + h(c1 K1 + 2K + c3K3)
K= f(xrwyn)

KZ = f(xn + /\Qh’yn + #21hK1)

| K3 = f(zn + Ash, yn + ps1h Ky + pig2h Ks)

Ht e1, e, e3 B Xa, o1, Az, pst, ps2 SAREESEL. %A B R ENiRZE N

Th+1 = y(xn_H) — y(a;n) — h[C1K1 + oKy + C3K3]

W Ko, K3 % " JCHREERERIF, F Toer = O(RY), AIEE S50 2 i

c1t+ecotce3=1
A2 = 21

A3 = 31 + {132
CoA2 + c3A3 =

1
2
2 2 _ 1

1
C3dofiz2 = §
\

X2 8 NARMEL 6 NIRRT, R RME—R), FARRIREZ AKX, XA KG

A =B e A - I8 5

HILE =B - /z}JUﬁl
yn+1 = yn + 2(K1 + 4K, + K3)
Ky = f(xTU yn)

Ky = f(zn+ 2 yn + 2K))

K3 = f(xzp+ h,yn — hEK1 + 2hK>)

FHF o8 piEgER 224

H 5%
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THGEHE, AR

21.2.4 DU S kg - s 1k

KA By =B e - PR IR S i A T DAHE S A AR DU B oA - R B 85, A5

N

(

HEWHRZE R O(°). it C S RH T, WS TR A2 6. G

Rk

Yy1=% +§

6 (

(
Kl—hxf(ﬂcoJr%ayoJr%)

(

(

h

Yn+l = Yn + 6(K1 +2K9 +2K35+ K4)
K = (xna n)
h h
Koy = f(xn + 5 Un n + §K1)
h h
K3—f( +27yn+§K2)

Ky = f(zy + h,yn + hK3)

=h x f anyO)

thQCO‘F%ayO‘f‘&)

=hx f(xo + h, yo+K2)

N»\

21.3 AR5 ik A& B Bkt Le

SRABAIE )

21.3.1 K5wnf

WIAE a)

L]

PP KA 0.1 HEERR
Fortran fCAS 40T :

K0+2XK1+2XK2+K3)

\2 program exact_solution

THF A B LER

225

H 5%

1 !the exact solution of y'=y-2x/y (0<=x<=1) is y=sqrt(1+2x)‘
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TARGGEHE, WAEFIH R %+ —F FHe e Y= f(o,y) R

Iy y(xn)
00 1 000000 -0.2 0 0.2 0.4 0.6 0.8 1 1.2
0.1 | 1.095445 R ——
0.2 | 1.183216
0.3 | 1.264911
0.4 | 1.341641 1;5 §44
0.5 | 1.414214 ]
0.6 | 1.483240 12 , 7 12
0.7 | 1.549193 113 E
0.8 | 1.612452 1— —1
0.9 | 1.673320 S I B U IR B
10 1732051 -0.2 0 0.2 0.4 . 0.6 0.8 1 1.2
Bl 21.1: K5 Pl 21.2: K50 MR

3 implicit none

4 real :: x , ¥y open ( unit = 10 , file =

exact_solutions.ods' )
5 do x =0, 1.0, 0.1 'attention 1 must be 1.0 , the

data type must be consistent!

6 y = sqrt (1 + 2 *x x )

7 write ( 10 , 100 ) x , y

8 enddo

9 100 format( 1x , f10.6 , £10.6 )

10 end program exact_solution

21.3.2 WKL IR

T AL ) T
y=y-% (0<z<1)
y(0) =1
AR A 2 B AR TE A
2z,
Yn+l = Yn + h(yn - 7)

BOP Ry h= 0.1 KA

x, | KRR (yn) | BRBIEAR ()
0.0 1.000000 1.000000
0.1 | 1.095445 1.100000
0.2 1.183216 1.191818
03 | 1.264911 1.277438
0.4 | 1341641 1.358213
0.5 | 1.414214 1.435133
0.6 1.483240 1.508966

0.7 | 1.549193 1580338 -

0.8 | 1.612452 1.649784 : _

0.9 | 1.673320 1.717780 08 08

1.0 | 1.732051 1.784771 ' T '
Pl 21.3: HH -5 WCHLA Vel 21.4: A5 f S5 WA AR

FYF a mELER R 226 %
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TSR, AR

Fortran fCAS 40T :
1 !'the euler's_method of y'=y-2x/y (0<=x<=1)
2 program euler_method
3 implicit none
4 real :: x , y , h
5 h =10.1
6 x = 0.0
7 y =1.0
8 open ( unit = 10 , file = 'euler_method.ods' )
9 write ( 10 , 100 ) x , ¥y
10 do x = 0.0 , 0.9, 0.1
11 y=y+hx*x (y-2=x*xzx/173)
12 write ( 10 , 100 ) x + 0.1 , ¥y
13 enddo
14 100 format ( 1x , f10.6 , £10.6 )

15 end program euler_method

21.3.3 kbR b i oK it

Xt TR
y=y-% (0<z<1)
y(0)=1
IO SRR R
Yp = Yn + h(yn — 222)

2xn+1

Yo = Yn + h(yp - T)
Yn+1 = %(yp + yc)
BB K h =01 451K
Fortran fCAG 40T -

'!the imroved_euler_method of y'=y-2x/y (0<=x<=1)

1

2 program improved_euler_method

3 implicit none

4 real :: x , y , yp , y¢c , h

5 h = 0.1

6 x = 0.0

7 y = 1.0

8 open ( unit = 10 , file = 'improved_euler_method.ods'
)

9 write ( 10 , 100 ) x , ¥y

10 do x = 0.0 , 0.9 , 0.

11 yp =y +h*x (y -2.0x*xx/1y)

12 yc =y +h x ( yp - 2 0 (x+ 0.1) / yp)

13 y =1.0/ 2.0 x ( yp + yc ) !notes: the data type

must be consistent! 1.0/2.0 can not be 1/2.
14 write ( 10 , 100 ) x + 0.1 , ¥y
15 enddo

FYF a7 B4R 227 H 5%
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THGEE, AR =t — % B Y = foy) HEIERE

Tn | KRR (yn) | WHIAME (y) | BOENGEARE (y)
0.0 1.000000 1.000000 1.000000
0.1 1.095445 1.100000 1.095909
0.2 1.183216 1.191818 1.184096
0.3 1.264911 1.277438 1.266201
0.4 1.341641 1.358213 1.343360
0.5 1.414214 1.435133 1.416402
0.6 1.483240 1.508966 1.485955
0.7 1.549193 1.580338 1.552514
0.8 1.612452 1.649784 1.616474
0.9 1.673320 1.717780 1.678166
1.0 | 1.732051 1.784771 1.737867

Vel 21.5: Kgwfufgt . WCROIAAR . AHERRCHE A

-0.2 0 0.2 0.4 0.6 0.8 1 1.2
1‘8 L P I R N} P ! P B! P T S N S R -]‘8
| | — #sne
1| — wismw i
N P
1.4+ 1.4
= -
1.2 F1.2
14 -1
e+ +++—+—+08
-0.2 0 0.2 0.4 0.6 0.8 1 1.2
X
Vel 21.6: HEHAMAE . BRBLVAME . WCERRBIVA S
M6 100 format ( 1x , £f10.6 , £10.6 )

‘17 end program improved_euler_method

21.3.4 PUB k- B iR iR

Xt AR A

FYF a mELER R 228 H 5%
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I B JeAst-J2E 38 A Ry R A2 0N

\

Fortran fCAG 40T -

6

2x,
Ky =y~ —

Yn

h
ngyn+§K1—

h
K3:yn+§K2_
K4:yn+hK3_

h
Ynt1 = Yn + =(K1 + 2K + 2K3 + Ky)

2z, + h

h
Un + §K1

2z, + h

h

Yn + §K2

2(xp + h)

'the 4 order runge_kutta of y'=y-2x/y (0<=x<=1)

1

2 program runge_kutta

3 implicit none

4 real :: x , vy , h , k1 , k2 , k3 , k4

5 h = 0.1

6 x = 0.0

7 y =1.0

8 open ( unit = 10 , file = 'runge_kutta.ods' )

9 write ( 10 ,100 ) x , ¥y

10 do x = 0.0 , 0.9 , 0.1

11 ki =y - 2.0 xx /¥y

12 k2 =y +h / 2.0 x ki1 - (2.0*x+h )/ (y+h
/ 2.0 x k1)

13 k3 =y +h / 2.0 %x k2 - (2.0« x+h )/ (y+h
/ 2.0 * k2 )

14 k4 =y +h * k3 - 2.0 *x ( x +h )/ (y + h * k3 )

15 y =y +h/ 6.0 * (ki + 2.0 * k2 + 2.0 * k3 + k4
)

16 write ( 10 ,100 ) x + 0.1 , y

17 enddo

18 100 format ( 1x , f10.6 , £10.6 )

19 end program runge_kutta

BB K h = 014515

VU B T PR B SR 1) SR R T i 2542 O(R®), Kk h = 0.1 1F, h® = 0.00001,
AN VU o M6 i 385 (R R 38 F TR AN R, R LG i, (e DU o e 3 v
FRFP T, 54t B i VU Y oA P B VALY, T ELIE T Fd.

214 MBS Ry

SHEGORL: CBE Y (BB 4 08), 2R9, EREE, %A UH; TR
Teks-PEBIR R B T 2R W T, R T B 2R PR B A B R ei HE . [eZ,

THF A B LER

229 H %
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TGRS, WIEAAR $ =t —F FHoHFE Y = fz,y) AR

UARARRICH LS, AR ASE I PY G S - P B RAF BB, HORG B mT DARE S AN ek
PERYRREBLIE o
—BrE o IR — RO -

dy
%: (‘Tuy)v CLSIL’SZ)
yla) =c

TESRRH Y RN, T S B o X yoo R PESE R R ooy e
B, W ar = a0+ h, WIXTRH 1 H:
y1=y0+%(Kl+2XK2+2XK3+K4)

Hoh 4 A BHCh:

K1 = f(x0,v0)
h h
Ky =f(930+§,y0+§K1)
h h
Ks Zf(930+§,y0+§K2)

K4 = f(xzo + h,yo + hK3)

TIRERE T, ERBEEE 7. BEMRIL O, ARMS KA RFERRE, (2
AEBIRAAC, A RS AREE LAY . A, UFRATRE —4> 2 {5, AR
B RIYEIR y (EAHZEARAES, SR AR SR AR ANZEAR D, R 2 FRATARY
JEFRK, AT AT LABUGX Y v {H

21.4.1 DUB ek AR TR IR — Bt 0 D Rl

ATE#EE AT Y = f BBUERRE, RSty M f B, IBA, Frddftm
AR AKX EIW B 2By ALY . GRERERE?)
bR a
y'i = filz,yi, g2, yn)  (i=1,2,---,N)
PRI IR, WIAG ST
vi(zo) =yio  (i=1,2,---,N)

R ERILS, id

Y1 Y1,0 f1
. Y2 . Y2:0 - fo
y=1 . Yo=1| . f=1.
YN YN0 In

PURT, XANTRERAMN); AR TR ARG A AR, B

THF A R LEZ 230 H 5%
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W_E 377 AR A E R AT 227 A

—

g = flz.9)
y(xo) = Yo
SRAGIK — T 6 R Y By e ks - 8 A R
(1) .
Unt1 = Yn + g(/ﬁ + 2k2 + 2k3 + k)
Hrp
ki = f(@n, §n)
ko = fla, + %, U + %Eﬂ
k3 = flan + %, U, + %42)
| k1 = f(@n + h, G + hks)
RN
(2)
Yin+1 = Yisn + g(Km +2K;9 4+ 2K;:3 + Kj.4) (i=1,2,---,N)
Hr

Kix = fi(Tn, Y105 Y2in5 5 YNn)

Kio = fi(z %7yl;n + %Kl;l,yzm + %Km, YN t+ %KN;l)
(
(

n+
L f h h h h
Kz;?) = fi(zn + 2> YLn + §K1;27y2;n 2 §K2;27 L YNt QKN;Z)

| Kisa = filen + hoyim + hEys, Yo + K23, ynm + hEN;3)
A RO BT, AR, FE hierachy W, @ /1 n, g, g2, Js PUNEORFEAL, ATLA%
JE I YA R !

ThRZT, AR, —EREREE.

Yim 72505 1 MRS yi (2) TENT M 20 = 2o +nh WIELME. 25 57 BT g, A
LHRIR. Fhrd O —M8T) FRIEN 2 R h i yS, fai 2 B A
MR, RIERIRAZ DR

21.4.1.1 (@ FgariiEX

N T IONEGRE R T AR G — S — R OR R, KB AR
N XEWE, HEEER R WS EREEN—A Y, ESRAH, &
MAREE RSP ME L, W& En—PRE—LMuE.

y1(i) = yo(i) + %<K1(i) + 2K5(i) + 2K3(i) + K4(i)) (i=1,2,---,N)

LN R AR O R AR
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TARGGEHE, WAEFIH R %+ —F FHe e Y= f(o,y) R

Hop

(K1) = fi(20,50(1), 30(2), - 50(N))
h h
dh=ao+ B (1) = o)+ 5Ki(1), 9h(2) = 00(2) + 5Ka(2), - (V) = go(N) + (N

h h

7' =0+ 3, ¥ (1) =wo(1) + 5Ka(1),  9'(2) = v0(2) + 5K2(2), g (N) = yo(N) + 5 Ka(!
K3(i) = fi(2t' o' (1), 90"(2), - w0 (V)

wy =wo+h, yp"(1) =yo(1) + hK3(1), 4" (2) = yo(2) + hK3(2),- -, 40" (N) = yo(N) + hK
Kay(i) = fi(2t" 0" (1), 96" (2), - w0 (V)
A ERASIE , K1), Ka(i), K3(1), Ka (1) EARA 7A—200aE 2, g s, i
EARE, HANRERE AT AT o AT IACH BB AR A i A e ] A A A Y . FHiE
TR, B, BT L) 2 mE0h, v AR

AEBEFEIL S AR :

L ARAWMERASF SRR fi(---), FRh Ky

2. WA IATAAR, AEARERAS A R, SKGHAE fi(---), R UoRT)
MHFTRA koyo AEEALTR, FIK o MRS K L, Bl /o =20+ 45 Ty 230
K yi TP K % K K, By =y + %Kl;i

3. MAERIATALR, SAEAFIERASA SRR, SKIGHAH fi(---), XUCRMER
TRA kaio XRAZEACHES FWRAMRL, H2 K B Koo

4. YN BT, SR IERAS A R, SRIGHAE fi(---), XUCKIE
FIRN koo XUZELHE EWEIRAAR, A ZELK, M2—PEK.

RS R N — 4R R (R RS AR AR S Rk p R e, R
FIATANTHE 2R 1 Al AR -

HIRWRET, Z W20,

21.4.1.2 245150

BT PR ARPT RN R, R TR R Y
vy = fi(z,y1,92)
Yy = f2(@, Y1, 92)

a1 (560) = Y10

L y2(0) = Y20

THF A R LEZ 232 %
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VY B e ds- R A X BB A
Yint1 = Y + 2(Ki + 2K + 2K1;3 + K1)

Yoint1 = Yo + B(Kan + 2Ka2 + 2K, + Ka4)

y1(wo) = y1,0

y2(x0) = Y20

)
5

Kl;l - fl xnayl nayQ n)
Ko = fo(zn, Y1m, Y2:n)
Kip = fi(zn + 2 y1n + 2K, Y20 + 2 Ko

K1;3 = fl T 27y1;n + %K1;27y2;n + %K2;2
Ko = fo(zn + % y1m + K10, yorn + 2 Koo
Kia = fi(zn + 2 y1m + BK13, yom + hEo3

(

(

( )
Ko = fo(zn + % y1m + K11, yom + 2Ko1)
( )
( )
( )
Ko = fo(zn + 2 y1m + K13, youn + hKo;3)
SRR HY I Tﬁj\% n A+ 14, HAEE OANFISE 1 AMA, HAEHRENSE T, B
?J =10+ B(K11 + 2K + 2K1;3 + Ki4)
Y2,1 = Y2,0 + g(Km +2K9.9 + 2Ko.3 + Ko.4)

yl(ﬂﬁo) = Y150

yz(ﬂco) = Y2:0

y
5

Kia = f1(20, Y10, y2:0)

Ko = f2(20, y1,0, ¥2:0)

K1 = fi(zo + &, y1,0 + LK1, yo0 + 2 Ko

Koo = fo(wo + &, y1.0 + 2 K11, 90,0 + 2 Koy

Kis = fi(zo+ % y10 + 4 K12, y2.0 + 2 Ko
(

Kia = fi(zo + %, y10 + L K13, y2:0 + h Koy
(

)
)
)
Koz = fo(wo + %, y1,0 + 2 K10, y2,0 + 2 Koyo)
)
)

= fo(vo + 2, y10 + B K13, 920 + hKo3

21.4.2 2B Kl U By ek e B )y

NTHENR B, R EEARE B Ul XL T, rTRAKREL, R
K& B EAE B FFEF subroutine tk4( xin , yin,, n, h, yout) , B2 TeHFN BN . X TAEK T
R, FEREIUEE SRR RH T .

THF A B LER 233 H 5%
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21.4.2.1 —ARlsr Ji FeaR 2 il

AR R AT AT 151
SR AR L 1P

SE AR I DU BT AR RIS R T N

1 subroutine rk4( xin , yin , n , h , yo
2 implicit none

real*8 :: yin( O : n-1 ) , ya( O

) , yc(C 0 : n-1 ) , yout( O
4 real*8 :: k1( O n-1 ) , k2( 0
) , k4( 0 : n-1)
5 real*8 :: h , h2 , h6é , xin , xh
6 integer :: i , n
7 h2 = h / 2.0d40
8 h6 = h / 6.0d0
9 xh = xin + h2
10 call equation( xin , yin , k1 )
11 do i =0, n-1
12 ya(i) = yin(i) + h2 * k1(i)
13 enddo
14 call equation( xh , ya , k2 )
15 do i =0, n-1
16 yb(i) = yin(i) + h2 * k2(i)
17 enddo
18 call equation( xh , yb , k3 )
19 do i =0, n-1
20 yc(i) = yin(i) + h * k3(i)
21 enddo
2 call equation( xin+h , yc , k4 )
23 do i =0, n-1
24 yout (i) = yin(i) + hé * ( ki1(i
2.0d0 * k3(i) + k4(i) )

25 enddo
26 end subroutine rk4
27
28
29 subroutine equation( x , y , dydx )
30 real*8 :: y( 0: 0 ) , dydx( 0 : O
31 real*8 :: x
32 dydx (0) = y(0) - 2.0d0 * x / y(0)
33 end subroutine equation
34
35 program runge_kuttal
36 real*8 :: y( 0 : 0 ) , dydx( 0 : O
37 real*8 :: x0 , yoC O : 0 ) , y1( O
38 integer :: n
39 x0 = 040
40 y0O = 1d0
41 h = 0.1d0
42 n =1

FTHF 8 BB gER e 234

ut )

n-1 ) , yb( 0 : n-1
n-1 )
n-1 ) , k3C 0 : n-1

) + 2.0d0 * k2(i) +

)

)
0) , h

%
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HHE, SRR

43 open ( unit = 10 , file = 'out.ods' )
44 write ( 10 , * ) x0 ," ", yO do x0 =0d0 , 0.9d0 , 0.1d0
'HELRE, EENEFF-REEXN, FRSEFHAWN.

45 call rk4( x0 , yO , n , h , y1 )
46 yOo =yl !X EXBIBRZL —, BEBRENEFW

W, RAEY, BEERH, EXHET A, BAW

A, - EHEE.
47 write( 10 , * ) x0+0.1d0 ," ", yi
48 enddo
49 endprogram runge_kuttal
SRIGEEAR N
x| KEHRAE | VUBTRARPESEME | OIGER ORI | G AR AR Y RIE
0.0 | 1.000000 1.000000 1.00000000000000 1.00000000000000 0
0.1 | 1.095445 1.095446 1.09544511501033 1.09544553169309 -4.16682760073783E-007
0.2 | 1.183216 1.183217 1.18321595661992 1.18321674550599 -7.88886070024475E-007
0.3 | 1.264911 1.264912 1.26491106406735 1.26491222834039 -1.16427303997746E-006
0.4 | 1.341641 1.341642 1.34164078649987 1.34164235375037 -1.56725050004525E-006
0.5 | 1.414214 1.414215 1.41421356237310 1.41421557789008 -2.0155169799807E-006
0.6 | 1.483240 1.483242 1.48323969741913 1.48324222277199 -2.52535285993893E-006
0.7 | 1.549193 1.549196 1.54919333848297 1.54919645230214 -3.11381917006415E-006
0.8 | 1.612452 1.612455 1.61245154965971 1.61245534965899 -0.0000038
0.9 | 1.673320 1.673324 1.67332005306815 1.67332465901626 -4.60594811002579E-006
1.0 | 1.732051 1.732056 1.73205080756888 1.73205636516556 -5.55759668019462E-006

BRI A O TR D8 T U AR AR R T, BRI TRE
ANEE, RIS PR 2 B 14 G/ NI IRZEERTDAFR Y, DU s BERA R fif 2 A1
WORERRI . RS2 0.1, JREBEMR2E 0.1°=1.0B-004, SEPRiR2E HJaidibriR 2 MREZ .

21.4.2.2 By Ji R R AR 2E B
JAVE B AR - B R A o Oy e

dyo

EE*:yl

dyr

dr 0<z<1

dy2

o

(90(0) = =1, 41(0) =0, 12(0) =1
XA 5 R AT 2
Yo = — COS T y1 = sinx yo=¢€ 7
AT AR ARy

‘ 1 program exampled ‘
FIF A48 R YEE e 235 H %
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THGEHR, WA =t —F ¥ R Y = flo,y) EMERX
2 real*8 :: x , yO , y1 , y2 , h
3 h = 1.040 / 20.0d0 open ( unit = 10 , file = "
example3.ods" )
4 do x = 0.0d0 , 1.0d0 , h
5 yO = - cos( x )
6 yl = sin ( x )
7 y2 = exp ( -x )
8 write ( * ,100 J)x, yO , yl1 , y2
9 write ( 10 , 100 )x, yO , y1 , y2
10 enddo
11 100 format ( 1x , f19.8 ,f19.8 , f19.8 , £19.8 )
12 end program example3
SE AR I DU BT e AR RIS R T N
I subroutine rk4( xin , yin , n , h , yout )
2 implicit none
real *8 yin( 0 : n-1 ) , ya( O n-1 ) , yb( O n-1
) , ycCO n-1 ) , yout( O n-1 )
4 real *8 k1( 0 : n-1 ) , k2(C O n-1 ) , k3( 0 n-1
) , k4(C 0 n-1 )
5 real*8 :: h , h2 , h6 , xin , xh
6 integer :: i , n
7 h2 = h / 2.0d0
8 h6é = h / 6.0d0
9 xh = xin + h2
10 call equation( xin , yin , k1 )
11 do i = 0 , n-1
12 ya(i) = yin(i) + h2 * k1(i)
13 enddo
14 call equation( xh , ya , k2 )
15 do i = 0 , n-1
16 yb(i) = yin(i) + h2 * k2(i)
17 enddo
18 call equation( xh , yb , k3 )
19 do i =0, n-1
20 yc(i) = yin(i) + h * k3(i)
21 enddo
22 call equation( xin+h , yc , k4 )
23 do i =0, n-1
24 yout (i) = yin(i) + h6 * ( k1(i) + 2.0d0 * k2(i) +
2.0d0 * k3(i) + k4(i) )
25 enddo
26 end subroutine rk4
27
28
29 subroutine equation( x , y , dydx )
30 real *8 y(C 0: 2 ) , dydx( O 2 )
31 real*8 :: x
32 dydx (0) = y (1)
33 dydx (1) = -y (0)
34 dydx (2) = -y(2)
35 end subroutine equation
36
37
33 program runge_kuttal
FYF a mELER R 236 %
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39 real *8 x0 , yo(C O 2 ) , y1(Co 2 ) ,h

40 integer n x0 = 0d0

41 y0(0) = -1.0d0

42 yo(1) = 0.0d0

43 y0(2) = 1.0d0

44 h = 0.05d0

45 n =3

46 open ( unit = 10 , file = 'runge_kutta3.ods' )

47 write ( 10 , 100 ) x0 , yO ' N Z X KA X # ¥

48 write ( * , 100 ) x0 , yO !# NZ & r B E

49 do x0 =0d0 , 1.0d0 , h 'HFE XA, EESNBRFF —FEE

A, AR E AW,

50 call rk4( x0 , yO , n , h , y1 )

51 yo = yi "IN RXBIRZ —, RXBREARFA
, RARXY, BALRE, EEHEAN. BAW
BEAX, TN —EREEE.

52 write( * , 100 ) x0+h , y1 '8 NE XA XH

53 write( 10 , 100 ) x0+h , y1 '#® AN KA 2 &~ B t

54 enddo

55 100 format ( 1x , f19.8 , f19.8 , f19.8 , £19.8 )

56 endprogram runge_kuttal

SE L DU AR R SR AR A5 2R R
Tn Yo U Y2
0.00000000 | -1.00000000 | 0.00000000 | 1.00000000
0.05000000 | -0.99875026 | 0.04997917 | 0.95122943
0.10000000 | -0.99500417 | 0.09983341 | 0.90483742
0.15000000 | -0.98877108 | 0.14943812 | 0.86070798
0.20000000 | -0.98006658 | 0.19866932 | 0.81873076
0.25000000 | -0.96891242 | 0.24740395 | 0.77880079
0.30000000 | -0.95533649 | 0.29552019 | 0.74081823
0.35000000 | -0.93937272 | 0.34289779 | 0.70468810
0.40000000 | -0.92106100 | 0.38941832 | 0.67032006
0.45000000 | -0.90044711 | 0.43496551 | 0.63762817
0.50000000 | -0.87758257 | 0.47942552 | 0.60653068
0.55000000 | -0.85252454 | 0.52268720 | 0.57694983
0.60000000 | -0.82533563 | 0.56464245 | 0.54881165
0.65000000 | -0.79608382 | 0.60518638 | 0.52204580
0.70000000 | -0.76484221 | 0.64421766 | 0.49658532
0.75000000 | -0.73168889 | 0.68163873 | 0.47236657
0.80000000 | -0.69670674 | 0.71735606 | 0.44932898
0.85000000 | -0.65998318 | 0.75128037 | 0.42741495
0.90000000 | -0.62161000 | 0.78332688 | 0.40656968
0.95000000 | -0.58168313 | 0.81341547 | 0.38674104
1.00000000 | -0.54030235 | 0.84147095 | 0.36787946
FHF <Ay WERYEZE 237 H %



https://github.com/xuanleng/SiSR

LA, SR =t — % WA L = f(a,y) WRAHRE
TR 10455 B TR 22
oo | v BT | o R | e mbTR | wit | poi | mous

0.00 | -1.00000000 | 0.00000000 | 1.00000000 0 0 0

0.05 | -0.99875026 | 0.04997917 | 0.95122942 0 0 0.00000001
0.10 | -0.99500417 | 0.09983342 | 0.90483742 0 -0.00000001 0

0.15 | -0.98877108 | 0.14943813 | 0.86070798 0 -0.00000001 0

0.20 | -0.98006658 | 0.19866933 | 0.81873075 0 -0.00000001 | 0.00000001
0.25 | -0.96891242 | 0.24740396 | 0.77880078 0 -0.00000001 | 0.00000001
0.30 | -0.95533649 | 0.29552021 | 0.74081822 0 -0.00000002 | 0.00000001
0.35 | -0.93937271 | 0.34289781 | 0.70468809 | -0.00000001 | -0.00000002 | 0.00000001
0.40 | -0.92106099 | 0.38941834 | 0.67032005 | -0.00000001 | -0.00000002 | 0.00000001
0.45 | -0.90044710 | 0.43496553 | 0.63762815 | -0.00000001 | -0.00000002 | 0.00000002
0.50 | -0.87758256 | 0.47942554 | 0.60653066 | -0.00000001 | -0.00000002 | 0.00000002
0.55 | -0.85252452 | 0.52268723 | 0.57694981 | -0.00000002 | -0.00000003 | 0.00000002
0.60 | -0.82533561 | 0.56464247 | 0.54881164 | -0.00000002 | -0.00000002 | 0.00000001
0.65 | -0.79608380 | 0.60518641 | 0.52204578 | -0.00000002 | -0.00000003 | 0.00000002
0.70 | -0.76484219 | 0.64421769 | 0.49658530 | -0.00000002 | -0.00000003 | 0.00000002
0.75 | -0.73168887 | 0.68163876 | 0.47236655 | -0.00000002 | -0.00000003 | 0.00000002
0.80 | -0.69670671 | 0.71735609 | 0.44932896 | -0.00000003 | -0.00000003 | 0.00000002
0.85 | -0.65998315 | 0.75128041 | 0.42741493 | -0.00000003 | -0.00000004 | 0.00000002
0.90 | -0.62160997 | 0.78332691 | 0.40656966 | -0.00000003 | -0.00000003 | 0.00000002
0.95 | -0.58168309 | 0.81341550 | 0.38674102 | -0.00000004 | -0.00000003 | 0.00000002
1.00 | -0.54030231 | 0.84147098 | 0.36787944 | -0.00000004 | -0.00000003 | 0.00000002

SR b =0.05, EEBEWTRZE N h° = 0.05° = 3.125 x 107

21.4.3 H@GWB B ks e R

21.4.3.1 giftiiim

HMNE—BF, SRS, SRR, EREES KIS/, K
P I SE L 2B OIS I T o BRI O ES BRI, W H TR AR
ZEMTPERER . PRI R B R A B K )
TR KN, T IR )
L. BRI T S A R R e ?
2. AR I AR AT ARG RE AL B AE K7
PAPURY Jed-FE RS A A B, AT 2 A, SERA b BRI —NERME, 12k
Ynin1, BT RIERHR 2 TER O(h°),
Y(@nt1) = Y1 = ch®

Hr y(zns1) 2 Tpr HREHIE Ynine1 72 T RBUEITUAR, h FROREEK
RIGHB I, RIS K. W o P E] 2p, PRI ILUE Yhings

THF A R LEZ

238
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H

AR, SR
FE—L I ENNREZER o(2)?, W
h

5
y($n+1) — Yhin+1 = 2c <2>

HE FHEA IR ZE AR, SRIPEE, RERAMAF 5, B
y(l‘n+1) - y%;n-{-l - 1

Y(Tni1) — Yhin+1 16

A
1

1 15 1
y($n+1)—y%;n+1 ~ Ey(xn+1)_ﬁyh;n+1 = TG?J(%H) ~ y%;n+1_T6yh;n+1 = y(rp41) &

1
Y(Tnt1) — y%;n—&-l ~ 15 y%m-ﬁ-l — Yh,n+1
ARSI AT DA I B4 1) S5 P T SR SR A i 22
A= y%;n_t,_l — Yhn+1

KHEFr kS KRS G, RAH, KX DAT PR G DAL BE :

L XTHERREE ¢, IR A > e, WAL RITFHITIE, BEEA <l
IF, XU AR yn o RS

20 IR A <o, BARFRILRFZ KNG, HEA > e ik, KEFRE2 R,
WU 2 B s 45 2R

RAREFETEOT, FATVAFHER MO AT, BN R EI T — Il K
B, B LA R AR PEEETE A R AT DA I HE e 5 AR R v R 2 K. RO
SRR R E OB K b2 b IR S AR, IO RIS
FIREDLIS A L, A, EHEAT —. LHEEPIRE LR TR K,
MFATH H AN R ALK, WHE KA H RS ERE, BreAJCw 5 185 Mgl

X n PR RIS KT, N ESE KR (4)"

THF A B LER 239 H 5%

16 1
By% n+1 Byh,n—
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THGEHEE, Wik % ot —F TR Y = floy) BEE

T | KEWAIR (yn) | BREDERE (v) | SOERRBLERE (v) | BT RASEIEA AR (y)
0.0 1.000000 1.000000 1.000000 1.000000
0.1 1.095445 1.100000 1.095909 1.095446
0.2 1.183216 1.191818 1.184096 1.183217
0.3 1.264911 1.277438 1.266201 1.264912
0.4 1.341641 1.358213 1.343360 1.341642
0.5 1.414214 1.435133 1.416402 1.414215
0.6 1.483240 1.508966 1.485955 1.483242
0.7 1.549193 1.580338 1.552514 1.549196
0.8 1.612452 1.649784 1.616474 1.612455
0.9 1.673320 1.717780 1.678166 1.673324
1.0 1.732051 1.784771 1.737867 1.732056

Vel 21.7: KT BRBIVAMR . CCERRRIAMR . DB ks e A A

-0.2 0 0.2 0.4 0.6 0.8 1 1.2
1‘8 L 1 L 1 L 1 L 1 L 1 L | ! 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1‘8
T AEHAR i

— B -
— BUsEAR
i PR AR PSR AR
1.6 -1.6
1.4+ -1.4
> -
1.2 -1.2
1 -1
0-8 T T T T T T T T T T T T T T T T T T T T T T T T T T T 0.8
-0.2 0 0.2 0.4 0.6 0.8 1 1.2

X
Pel 21.8: KGR . BRICINAE . UERICHIVRE . DU A% R A A
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4 1w Helby

http://blog.csdn.net/morewindows/article/details/6709644/ http://wuw.
cnblogs.com/mengdd/archive/2012/11/30/2796845.html http://www.cnblogs.co
m/ jingmoxukong/p/4303826.html

HeHFFy (Heap Sort), Je—Fhiefbfy, HmEEI LN O(nlogn).

HEHEFF T IR SRR A W S AMERSRAB , HX n BRI SCE R ARA R -
PR Ry L IB AT I 8] 32 ARG P AE ) AR A g e A TR U ik b

WP RIS OL T, H AR 2 EEdh O(nlogn). AXTHREHEF R, X2
HEHEP I R R BEAh, HEHEP UG — NSRRI A P A B A ff 2 1)

22.1 My L

Wi i) — 3O, Jese A T XM EE R TE 4 T U . I R

o REMMBIEERNTEET UNFEEET) HM—A 710 SR

o BN R TRIRIA TR 2 — A Uk,
UG R BEL B R KT B AL — > T U SR A i K HE . 24545 Y BE(EL
R/ NTFBEE AR U B /M. R B RR— i

el 22.1: /NI

T LR (00U, SER AR ) R, — el SO o i -

22.2 HERYfifAT

A A S
(1) WAFRR “07 JFHART n ATERHIFFH] (ko kr, - o1} 24 FLACS WL 95 5
i

o ki < kaiy1 e - X
o IHIE I: . FRZ R d/ IMESEEINTIUE ;


http://blog.csdn.net/morewindows/article/details/6709644/
http://www.cnblogs.com/mengdd/archive/2012/11/30/2796845.html
http://www.cnblogs.com/mengdd/archive/2012/11/30/2796845.html
http://www.cnblogs.com/jingmoxukong/p/4303826.html
http://www.cnblogs.com/jingmoxukong/p/4303826.html

TGRS, WIEAAR $ == F EHA

ki > ko; . L X
o THIE 2: . PR R RACHEB R T
ki > koit1

;H\:EPZ.:Oalan"' 7(”/2_1) WTE@E&
(2) AFH#RR “17 FFERE n DICEMITH) {k1, ko, - -+, kn} 24 HAS 51 K R B

ki < ko . - X
o HIE 1: , PR RE/ M HE B INTTUHE ;
ki < koit1
, ki > koj . e X
o HHIE 2: , R R RACHE B KT HE
ki > koit1

;H\:KPZ:1727 7n/2 WTEX%°

22.3 HiHpy B

AT HERESC, SE RS ERMEHY T IO, AR TR T, X
WU TR A, RIS I fEDU(E) » U, FRAHEXAN (AR, &
YR AR R THHE , ARSI ETUE, STt B T RORBALA R . H
R ERBAE T VSRR HEP TR, Eem M DOCR (PO ERR(E) , KT
TCRMBSG—NICRAH, &, o ME (RIEE—MUE) EVAFX, fin—1
MEETRTFX, MEFRETHE, BRRZE, BTG — TR, X
FEA PR AN 2+ AWTHEFT IEHRAE, RFRI T RO BB e, S8 )5 % T
HXEHFX. BRHESELFX -1, AKX +1. AR IR A P KK E
WA n—1, HPsenl. mAFarEn L, HREREITHE, WSRO, 82
J7, Mg/ N

TERFHETR T B oA IC B S T I T e DB A S 3t A LA m] I Y
XA HETR B i R ) o B TARE S T SR (E. HERIROTR S iR)E
—AICERHG, BN, KU T IR E RO AR S TA N, T
TIEI R AE R . BRSSPSR, B 1/2 HE BRI
Pt SORHERIRFIEIT R E R, PUAREAN ST A2 I A R R (B, TR A7)
Bod Kid g/ X R HEREE A% D R o 2 BAR BT

AL AR AT U 49y 1y A B -

(1) AERIIARC ZAE I AGE (ARG, M — N 5ea 3R, BRIEFT AR

25 AR E R #2785 RBUER ) o WA AR B T B A B AR 45 s A T I

e — M AEA ST MR n/2 [RBCE, FrPATRE TR EAE n/2 10 HCE

ATCEIR, WRTERTEEA TR . AR MACE R T H &% T Pl T

e, AR RES TR T A RN R HER TR, B AR RS i 5 2 R

SN T4 WA TR

Q) BRZWEE—NHRG—PIR, e —eR (BKE), RKELER TR

HORTRRON RO . H R T R, RS G S 70 . TRIOARSS S fE

THF A R LEZ 242 %
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TGRS, WA

BT R, AT AT, RS . A TR S R (E P R R SRS U AT
. RYBIRTHAE T, RIS WEE GBI TH— BB N L, EEMN
TER, SRR (LR, CE AR TR R (E. M A
MFDCRMB R FR, MR @ SRR AR T PRIEHE T S (. R R BEARIEHE R TR
Bl WTHET, AX g T.)

Mt e Edn— TR A, XL C Z R HIRMNEIR T HES T .

THF A B LER 243 H 5%
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TGRS, WIEAAR F ot = F RN

22.4 Hedery sl
(1) DAHTER TSI MBI HE R A 01 s Bt sty e

101 7o root
[11] 80

[2]] 12

0

[31] 40 1 2
CEINEN BN N
(51 s 3 4 5 [

[6]] 10

(2) KRG, ZHEHEBHRICENRG DR, WNEE - MEEIFFR (GF
XERNEE)

[0] 1o root

[1]] &0
(2] 12

3] 4 /o 2

ST B

5] s 3 4 5 [

(8] 70

(3) FASTHIRE % T R RAl. T TRHR 60 Hb PR 12 K, 12 Frfefy
TWIEFEE, e R LR R . 10 H 60 /)N, 60 2EEAFEHIEE — KIH. 52
e 10 1 60, BT T M. HRN TR N HTY, kS0 10 2é
WOLE, HREN R

(0]} &0

(11} 10

[2]] 12

[31 40

(41 30

[5] =

[61] 70

THF A R LEZ 244 H 5%
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THGEHE, AR

(4) 10 AW NTIRAEAE, BRRIEE, BOR TI—FR 8RR A IR e
T EEHTAA R A M

[0]| &0
[1]| 40
[2]| 12
[31 10

[4]] 30
[5]] &
[68]] 70

(5) BEAZE AEHRF, 60 S iR)n— TR ML E

(o] e root

(11 40

(21 12 !

[3]] 10 i 2

We  E B ]

151 6o 3 4 5 6

[E] 70
(6) SFUATHHEE .
o 0 o o = ot
(1 s [1]] 30
(2] 12 ! (2] 12 ’
[31 10 p 2 [31 10 ; 2
W Wl EBMFew: EE B[
151 &0 3 4 5 6 (51 80 3 4 5 6
(61 70 61 70

Tk E B4R 245 H 5%
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TAGEHS, e %+ =& A5

(7) EEMLHRE.

1] e oot (01 root
[1]] 30 (11 8
121 12 0 (21 12 0
31 10 " 2 131 10 1 2
wae W E P [@ e N [# =] =
51 s 3 4 5 6 151 6 3 4 5 ]
161 70 (61 m |
[0] 30 root o] 30
(11 10 [11 10

0 —
2] 12 2] 12
13 s . 5 131 8
wae @ [o] @) [ e
151 60 3 4 5 § 151 80
[6] 70 (6] 70
[Ul 30 root R

il (0] 20 roat
[ 10
— (11 10

0 ~. I

[21 12
r (21 12 !
el s | ] 2 1 8 ‘ -
[4]] 40
4

ORI e R CE
[5]] eo 151 0 3 4 5 6
[6] 70 6] 70

[O]Z
(1] 10
2] 12
3] %
1] w
51 &0
(61 1.
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23.1 95

https://www.cnblogs.com/tsingke/p/5809453 . html

DE B E-1EE M3 http://wwwl.icsi.berkeley.edu/ storn/code.html

AT BB https://en.wikipedia.org/wiki/Differential_evolution

220k &y (Differential Evolution, DE) 42 Storn 28 AT 1995 4E3E Y, FIHE
BHALAE M, DE @B AR Wt tb iy REAUSIAY, i SO iR, (ISR Y 2 A
BRSO AE T ok (HA T EYE , DE fRE TR &R R, RH
SRS . BT 20 I 1R AR SRR — X P SE S AR AR PR A TR BRI 5 4
PEo IR}, DE A BYiCAZ 88 ) (S H F] DAZhAS IR B Y B R 8 ZRAH UL, DATRRE HAB 20K,
HABGRR RIS I E e, BATREMER) M SR RHES B, 1 TR — L ]
AL RS 7 B TR IR S e g LAk . H R, DE C&7EVr 2 SUis
BTN, BATHEITME., /LT, By, Pt PlasA. B0, 29E
B &, SR, Bfmdis. HERIPHIEE .

DE A F 2 ToRMESE /I e, H 38 TAE P3RS HAh gk
HA—F FEAFEAS T (Mutation), 32 X (Crossover). ##f (Selection) —FpffE. Hik
1) B AR A I — AL AR WA R T dy 1 AR P B AT By T A AR ) 22
] AN 5 =AM B BEDLAS AR, RF 22 ) s ARG 4 B — 7 B AR 45 565 =AM AR AT
M AZE R AME, SRR . KRG, 2R MME ST vE B B AR MAE TS
ARG, ARREMAE, X AR A e AR AR 18 Y B LT B AR A
(TG B REAR, AR R — AUl MR BUC B AR MR, B E PRI TR, % 4RAE
PR R — R T, B—MMEREEN H MR —IK, Bl A Wi
AR, RERAMAE, WEIKE MK, 51 R 4R U E L .

23.2 HAABIR

https://pablormier.github.i0/2017/09/05/a-tutorial-on-differential-evolution
-with-python/
https://blog.csdn.net/qq_37423198/article/details/77856744

HE X —RERE, U138, RSHNECH N 200 ok 540 8
i e B/ MBI S 4L
f(xlaanva"' 7xN) (231)

WS FEEAERE SRR ZASHC (ME) FOsRHE.
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https://en.wikipedia.org/wiki/Differential_evolution
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https://pablormier.github.io/2017/09/05/a-tutorial-on-differential-evolution-with-python/
https://blog.csdn.net/qq_37423198/article/details/77856744

TGRS, WIEAAR % =& Epubiiiik

BOL WIGAHRE (PERIAME) : AN M AR, RIaE& M ASH (M
MR MBS BNA TSR N 15 2] 10 5218
o BWUER NS HIBUHIA T .

(bj—min7 bj—maz)a .7 = 17 27 37 o 7N (232)
o BEML=A M MK (M AS%50); WrlUIMA B S sEMPIiGE.
Xi(0) = {24,1(0), 2 2(0),2;3(0),- - - ,x; n(0)} (23.3)

211(0) 212(0) 213(0) -+ 21,5(0)
221(0) 222(0) 23(0) --- 22n5(0)
31(0) x32(0) x33(0) --- 21 n(0) (23.4)

Il
S

1‘M71(0) xMQ(O) QZM73(O) cee xM,N(O)

Hor
2i ;(0) = bj_min + rand(0,1) * (bj—maz — bj—min) (23.5)
i=1,2,3,--- M (23.6)
j=1,2,3,---,N (23.7)

o MAFIBARETH, MHHRMmE.

B AR (RRRERRBUSE): Yz HIJFL%E’J M /I\/I\Mgfﬁ_z/l\lﬁﬁ"fﬁr o
o R TTR: X i DAERIEATAL S, M FFBEN LI RERR S @ MRS 3 MK, Rosh
a. b, c, PARREE 17 - SR TS Ak T?T%ﬂ“”’raﬁlﬂ% PASR (] ERFY “rand1bin”
15l
Ti—mut = a + mut x (b — ¢) (23.3)

Horbrmut AR T (4R 1), BUE—MRAE [0.5,2] Z i) R 5K 57 AT
A, (LR A B
o ML SR -
o Rand/1: 2t = 271 + mut * (270 — xr3)
o Rand/2: zp,u = 201 + mut x (2 — Tp3 + Tpg — Tp5)
& Best/1: Ty = Tpest + mut x (20 — 243)
& Rand-to-best/1: x4 = xp1 + muty * (X2 — xp3) + muty * (Tpest — Tr1)

®

o HIERIEFET: HHs!

B A (MBS SERR S EE B e RIS T I, BRI 240 AL R
IR R IATIR G, R E SO TR G
o XSRS XY ?!c/\f‘%’gkﬁl Fgé/\lﬁﬁif}@& KA FEHLEC S BEE SR T EE -
WA NTF AP T, Wi AL AR RX A SR, B R R SR AR

THF A R LEZ 248 %
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TGRS, WA

T AR T AR -

new

Lig

(23.9)

ori

g else
i

x;’yt, rand(0,1) < cr
x

Hrper € [0,1] MR XAER. AR 023 XK (Binomial crossover,
bin). I FEHASEHREYLPEES B 8405 LK (Exponential crossover, exp ).
o HIBIWAZ X HF: B!

B W RS EAESE R EIE, RERILE)

FPAFEN AR R ER G = AP R (R R ),
HATIEN, HERERIAE .

THF A B LER 249 H 5%
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AR, MBS % ==& EniuHuiik
BV cR )Y 3 250 H %
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o4 D R B E

24.1 Intel MKL

24.1.1 Intel MKL jBj4y

Intel §2# 4% .0 bR EU% (Math Kernel Library, MKL ) 2455 FEEiAL . L2 a4
BFE. K&, TR AL Bl 55 . SRR MKL () SEHEUA 945 Scal A-
PACK 5/7p 1 INAF s i e dte, IR T 4 A% (BLAS, LAPACK I Sparse
Solver), PLEfEL MR, KELCF (Vector Math) 5 BEHLS- A A i8S SR«

FEAFE:

LAPACK (£ A4 T K. linear algebra package)

DFTs (B a7 125 4 Discrete Fourier transforms)

VML (& =42 % Vector Math Library)

VSL (L&=45 1T % Vector Statistical Library)

MKL [ 3= 22 fE -

1) BLAS #1 LAPACK

TETCRR /R A FRLER v 8 280 i BE AL i S AR 1 AR A5 72 BLAS (Basic Linear Alge-
bra Subroutines) A1t U% . LAPACK (Linear Algebra Package) filfE, A T4HEMALMH 14
RERE 0 B

2) ScaLAPACK

ScalLAPACK J&—/NHATH AL, 3 H T/ 1 1) MIMD F4741 . ScaLAPACK
P TAMABORMEIIRE, RA MR IR, A4, mrTEEtEmer s, FHEm
SRAGEPETT AT et BT et REs S AT B AR . ScalLAPACK (135K ? MKL 5
it TP S M RERAE ,  I e AR NETLIB S5t BT BB 1k B A A2

3) PARDISO #i Gt F fif S5

FI ] PARDISO B4 b A0 M 5 s AR R U A s et AR, SR as s 1
ELSER REF AL, 22— G TR . Bt S e s 3 gE . %
F#/R? MKL i 5 & SEH0AE B2 AR H1 FGMRES 2% AU 7 R P4 585 -

4) P fEsr AR (FFT)

s FHAA 2 TR AL C/Fortran 2 11 24k FFT 277 (M 1 462 7 4) .
Rf/R? MKL SRR A AHTE) APT R A0 N AAEERE , SCRPRE AT S s L 2011 2 R
bR b, ISR PERERR T . Al Jekp/R? MKL 42t T — R3] Ci 5 HiIfk
(“wrapper”) , XLEBIFERIALL FFTW 2.x Al 3.0 10, A2 H 4w FFTW ] oo

F/R? MKL AL 3 3A WY

5) KEHEEE (VML)

REEAPE (Vector Math Library ) {5385 SR B DR R0 (CREREL. =K
B SRR RU R X BRESE) B R S W PR T



TG, BRI  otw E I

6) REGETHE—REVLEE A (VSL)
P KBS T E (Vector Statistical Library ) FEAILECA: AL IER L, A SE BTt
1o T B AL e 1 R SR RE SR T

24.1.2 sy # AL

() X HRFRIRMNS, —VIA MKL B RFHRME, AR T ML
THA V] BORFW EA, MKL 2255 WA A S 3% ANTE T T B 05
HHANE

Naming Conventions

Argument types. Types of all arguments of Fortran routines in this Quick Reference follow
these conventions:

o IMPLICIT COMPLEX (C)

o IMPLICIT DOUBLE PRECISION (D)

o IMPLICIT INTEGER (I-N)

o IMPLICIT DOUBLE COMPLEX (Z)

o CHARACTER*1 compq, compz, diag, eigsrc, howmny, initv, job, norm, order, range,

side, trans, transa, transb, uplo, vect LOGICAL select

Arrays. Names of Fortran arrays are typeset in UPPERCASE letters, and names of all other
Fortran arguments are in lowercase letters. Code examples and data types for C interface are also
given in lowercase.

Names of routines. The first letter of a routine name identifies the type of the result:

o s SINGLE

o d DOUBLE PRECISION

o ¢ COMPLEX

o z DOUBLE COMPLEX

o i INTEGER

Function names for C interface are given in lowercase courier mixed with UpperCase courier.

To specify the group of routine names that differ in the first letter, this Quick Reference uses

the question mark (?). For example, ?getrf refers to the routines sgetrf, dgetrf, cgetrf, and zgetrf.

24.1.3 {0

MKL fERERZAES T, i, 2“7, X E DM Linux EaHIFNE
LA . MKL 24k TR ZBA LT ECEHREUE . FRARETE C++ B A X
SO, 5ok is B Y BLAS JAE g2 B Fortran H ), [ CX) Fortran A%, C++ if
R, ARG — G W EISRIE, ROk 8% O S T ER s ST, S5
_I Fortran 95 [ R %542 1 ERIT IS IRAZIENY . K24 BLAS 9] 2 Fortran 77 511,

FeUl RO B O — 2% 0 YEARTEN FIE BB Ah LY, AR B i i,
H MKL B AT, T20le, JHARRHIEHN T . BARTIM B,

FYF a mELER R 252 %
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TGRS, WA

http://software.intel.com/sites/products/documentation/doclib/mkl_sa/
11/mklman/index.htm

LA, AMSCIFAT . BBE AR BR T, S2RA A Y., H4x
HEM . AR TW, EZHEHRT, Document HIR T4k, B i STRHETEAR .

B—R, nBER, FA8AHEE. R, ¥ TERARTM, MR, M
mkl_documentation.htm F-4f . HIiE T a4 A0, MW SE, M9 H Fortran 77 sRE3%
PR AR R R A TR . SRR I RAR BT B, 22 A -kl e XUt ] PA 1. DAFRAG I
NP ifort testl_verl.f90 -mkl

M

program test

1

2 implicit none

3 real*8 :: alp = 1.0, bet = 0.0

4 integer:: Ns = 3

5 integer:: i = 0

6 real*8 :: hs(3,3) = &

7 &reshape ([ 2560.0d0, 100.0d0, 10.0d0, &

8 & 100.0d0, 300.0d40, 10.0d0, &

9 & 10.0d0, 10.d400, 600.0d0 1, [3,3] , order
=[2,1]1 )

10 real*8 :: a1(3,3) =0

11 call DGEMM('N', 'N', Ns, Ns, Ns, alp, hs, Ns, hs, Ns,
bet, al, Ns)

12 open( unit = 10 , file = "hs*hs_verl.ods")

13 do i =1, 3

14 print 100 , al1(i,1), al1(i,2), al(i,3)

15 write (10,100) a1(i,1) , a1(i,2) , al(i,3)
16 enddo

17

18 100 format( 3(f10.1,',"') )

19 end program test

Fortran 95 [ pR#E OIRT L, Z&/0, MR, W2 2R

In function ‘MAIN__’:

test_ver2.£90: (.text+0x164): undefined reference to ‘dgemm_mkl95_°

FRHIE A, V%2 A 553 3] 438 1 . £F mkl_documentation.htm 5% 3175 1> mkl_link_line_advisor.htm

SO, XA SCHRA . B REHS A A B A e T, L AR e N G 1R T
W, WRETIERERGEMEXSH . WRRGEHXSERERE, E4E? 7& MKL 1%
BEHET, I3k 2e%: H 5% /opt/intel/mkl FA > tools H 3%, HiAMEA MK
T.H mkl_link_tool. F#2iaf7ik MEF st AES 2P A KB . Wi 24 -
check_mkl_presence 1547, Hl ./mkl_link_tool -check_mkl_presence §ift%| H O\ % %%
IR S 2. RIXLES4E mk_link_line_advisor.htm SUAESPEAIE R, WAL 2 6%
FEMGRIF T, e :

Use this link line:

THF A B LER 253 H 5%
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TG, BRI # = tw ¥ RiIHEE

$ (MKLROOT) /1ib/intel64/1ibmkl_blas95_1p64
-L$ (MKLROOT) /1ib/intel64
-1mkl_intel_1p64 -1mkl_core -1lmkl_sequential -lpthread -1m

Compiler options:

-I$(MKLROOT) /include/intel64/1p64 -I$(MKLROOT)/include

X HL A SRR I 5 SOG4 TR R, PN BEAIIE MKL 2228, X3 H CAMTE.
FRF$ (MKLROOT) el e A, I 2R %40 /opt/intel /mk1. iBA 2 P S
libmkl_blas95_lp64 &4 J548 1), fil I libmkl_blas95_Ip64.a. XL, H 2 n] PAYERH
WHRNER. MiFGEELmFmiamits, TRERAAMNMIELE:

ifort testl_ver2.£90

/opt/intel/mkl/lib/intel64/1ibmkl_blas95_lp64.a
-L/opt/intel/mkl/1lib/intel64

-Imkl_intel_1p64 -1mkl_core -1lmkl_sequential -lpthread -1m
-I/opt/intel/mkl/include/intel64/1p64 -I/opt/intel/mkl/include

RARARRET, R AT %

TSR

1 program test

2 use mkl95_precision

3 use mkl95_blas

4 implicit none

5 integer :: i =0

6 real*8 :: hs(3,3) = &

7 &reshape ([ 250.0d0, 100.0d0, 10.0d0, &

8 & 100.0d0, 300.0d0, 10.04d0, &

9 & 10.040, 10.d00, 600.0d0 1, [3,3] , order
=[2,1] )

10 real*8 :: a1(3,33) =0

11 call GEMM(hs,hs,al)

12 open( unit = 10 , file = "hs*hs_ver2.ods")

13 do i =1, 3

14 print 100 , ail(i,1), al(i,2), al(i,3)

15 write (10,100) a1(i,1) , a1(i,2) , al1l(i,3)

16 enddo

17

18 100 format( 3(f10.1,',"') )

19 end program test

24.2 FFTW

24.2.1 FFTW (i

BHMYE: http://www. fftw.org/
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T#EHbAE: http://www.fftw.org/download.html

PRIFAFAL HAZ e (FFTW) J& FRRRAS B T2 Be T A e s 9B E AL, R CHEE S
TR 2 4E RSN 7845 . FETW 1) 2 A AR S0t SR T 1) % S 3R AR T [ Xof
ZifE Caml %5 ; EREAZNEN RGN, RS . FFTW2.1.5 St
Tt SRREIATRI 1T 7% MPL 47, FFTW (it RE i e T Huic A e
FFT %fF. FFTW AL R/ MBI A At (plan) , Sl X% it Rt 745 Fhiz A
FEIA IR s NTIREE I S Mk T P i R (Gl A ARl R
ity . AU A AST Fea A7 AL ARSI B 3OuAL , i ELAS &5 AT g ikt a], R
MY BAFEBR) « FETW S22 BOR B 1 BFAF M AR5 TARE /% 5 Bk, IFh
BYEL OGS EBURG AR AR MR . KA. RIS, g
PRIE . BRAET 25 W AR AR B U] S T AT RO UL FRT 115

24.2.2 RN

(1) 23
o VI BRI H
7 A5 B DA PR 7R i 2 B B3 sudo

o ./configure

[

o make
o make check %\
. &.\W
o make install
(2) A
ifort xx.f90,,-1fftw3,,-1m
24.2.3 <4
TE linux A QAR :
I program aab
2 use fftw3
3 implicit none
4 integer i , j , n
5 parameter (n=8)
6 type (C_PTR) :: plan
7 complex (C_DOUBLE_COMPLEX), dimension(n,n) :: in, out
8 do i=1,n
9 do j=1,n
10 in(i,j)=cmplx(cos(i*0.22),sin(j*0.3))
11 enddo
12 enddo
13 out=0.d0
14 plan =fftw_plan_dft_2d(n,n,in,out,FFTW_FORWARD,
FFTW_ESTIMATE)
15 call fftw_execute_dft(plan, in, out)
16 write (777 ,*%) real (out)
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TR, BRI # =t % st

17 write (777 ,%) aimag(out)
18 call fftw_destroy_plan(plan) stop

19 end
L

g1 gfotran -o x x.f90 -1fftw3

BT x

24.3 BLAS

24.3.1 BLAS 4y

BEM: http://www.netlib.org/blas/

BLAS % Basic Linear Algebra Subprograms 45 . 44 B L, BLAS SZE A
AMABO2SE, 2 NetLib H— 2@ 4 f-- Fb 41, LAPACK FI LINPACK- ) “J:477,
#aii, BLAS [f136[E NSF #1 DOE ¥, 1 1970s i, 25 EAE. Xe—1
PublicDomain [Z 2801 BLAS WRAER > =AM SH—R e & -n
wB7OEAE B MR B FERES CHEREAERE RBY. Iran TR
JPERZ R O AL AR DR S Rt s A3 B B S G A B B 24 0, AT
o FXARFEET-G, A2 (LA g iib) 9 BLAS AT E 2
M. KIMPK, LZA0T—HFEMH BLAS SRS AF & A Ot REE . Xkt
M, AAURTAGREIT KR, T BTG — P #0024 BLAS FRgeif, ZnPA
MREHA . BRI E AT, EORHOZ T N AR E il i i Ak IMSL 5035
NAG, XFHHOEARZ R,

244 GLS

http://blog.csdn.net/waleking/article/details/8265008/

24.4.1 GLS 23tk

T %k gsl-1.9.tar.gz http:/ftp.club.cc.cmu.edu/pub/gnu/gsl/
L

o tar -zxvf gsl-1.9.tar.gz

o cd gsl-1.9

o sudo ./configure

o sudo make

o sudo make install

WATRa— A Z R A RE LI, Hifh:

Libraries have been installed in:

/usr/local/lib
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If you ever happen to want to link against installed libraries
in a given directory, LIBDIR, you must either use libtool, and
specify the full pathname of the library, or use the ‘-LLIBDIR’
flag during linking and do at least one of the following:
- add LIBDIR to the ‘LD_LIBRARY_PATH’ environment variable
during execution
- add LIBDIR to the ‘LD_RUN_PATH’ environment variable
during linking
- use the ‘-Wl,--rpath -W1,LIBDIR’ linker flag

- have your system administrator add LIBDIR to ‘/etc/ld.so.conf’

See any operating system documentation about shared libraries for

more information, such as the 1d(1) and 1d.so(8) manual pages.

—/~/&libgslcblas.so, libgsl.so WA EREL, k)i SCraedns TixX B,
/usr/local/lib; Jj—NHEMAEE gsl_rng. h ARHK SCAEFTTER SO H 3%, B
fl1/usr/local/include/gsl, HIRARIEA AL, FTPAEHfind / -name gsl_rng.h
AR A2

24.4.2 {EHEH1

#include <stdio.h>

1

2 #include <gsl_rng.h>

3 #include <gsl_randist.h>

4

5

6 int main (int argc, char xargv[])

7 1

8 /* set up GSL RNG x/

9 gsl_rng *r = gsl_rng_alloc(gsl_rng mt19937);
10 /* end of GSL setup */

11

12

13 int i,n;

14 double gauss ,gamma;

15

16

17 n=atoi (argv[1]);

18 for (i=0;i<n;i++)

19 {

20 gauss=gsl_ran_gaussian(r,2.0);
21 gamma=gsl_ran_gamma(r,2.0,3.0);
22 printf ("%2.4f %2.4f\n", gauss,gamma) ;
23 +

24 return (0) ;
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TG, BRI # = tw ¥ RiIHEE

Ps} ‘

e
H— WS H 1 gec gsl_test.c
BREkiRE: gsl_test.c:2: fatal error: gsl_rng.h: VWHINCHEHF
XA DR UL AT R BN S, AR E N Sk SR
gcc -I/usr/local/include/gsl gsl_test.c
BREE R 2 gsl_test.c: (.text+0x12): undefined reference to ‘gsl_rng mt19937° ...
XM R UL 2 Bgsl_rng_mt19937 {E X, rF [http://www.daniweb.co
m/software-development/cpp/threads/289812/cant-1link-gsl-properly, iXH i
B _E-lgsl, RIEERZH) gsl, k3] libgsl.so.
ffi 4 gcc -I/usr/local/include/gsl -1lgsl gsl_test.c
@ﬁ?%ij%%i//usr/local/lib/libgsl.so: undefined reference to ‘cblas_ctrmv’
A Thttp://sourceware.org/ml/gsl-discuss/2003-q2/msg00123.html , fZ&1i,
FE e H T 52 libgsleblas.so 5, TN _E-1gslcblas W] DAk )81
i fi4: gcc -I/usr/local/include/gsl -1lgsl -lgslcblas gsl_test.c.
mF 4 gecc -I/usr/local/include/gsl -L/usr/local/lib -1gsl -lgslcblas gsl_test.c
XA L T ) a.out,
(5) iz47 a.out
Ja.out AR “BYEE TR
(6) BERVECM, KIMAFERASEL
Ja.out 10
ZE R JE10.2678 6.9645 3.3488 1.6894 1.99502.1575 -4.7934 6.1648 -0.0782 4.0292 1.7871
11.6031 -2.5931 7.7629 0.3634 1.3344 -1.0965 11.1658 0.0142 3.5412

)

24.5 Lapack

Lapack, Linear Algebra PACKage, 225 EERR#E SR IIT A/, DA Fortran
EEMEN, TFRRZERB . 8 T RERE S TRV P e W a2k
REE, WKL R iR/ SR, RRAE R LR Ay S () A4

B A http://www.netlib.org/lapack/, FHofThi Al PATEX B 3 B 479w R0 -

Lapack gk L 51, 275 T 2% 1) README SCUF B, (H2A L
AR
(1) e A B I SO o B A IR B SCAHBL 7% =1« liblapack.a , librefblas.a. libtmglib.a,

BRTRESHILNME, HR R E=A SO, IBEARIIT
(2) Makefile 3Cff:. Makefile SCUSEFEA B (H2ATFPIATRREER . WERIRI &R

G % Blas (S RIHEYY), AR 1ib: lapacklib tmglib jXfT, fif

M N TS . TR AT, %17,

FYF a mELER R 258 %
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#1ib: lapacklib tmglib
1ib: blaslib variants lapacklib tmglib

(3) make.inc SC{F . make.inc SCPFfF4E, inc 2 include HY4 . 5144 8, /& Makefile SC{F
LT o AT HFF 5 B A B2 0 P A O TR BOZE L, 7T Makeefile J
o T P A7 1 P UCHL S B ) P AT S50 7843 Ot Makefile SO, T make.inc
SCHETEFEE. BORRRIE . PR H TR SRR E I make.ine SCPF. A
SR, 1R, TFRHTE INSTALL SO FHE T RRARLIBENL. &% Y
5T ifort ZiFas, HEIEEM T make.inc.ifort. TLFRATMMEY, BEIEMEFENTT. (4%
VERE S 40 inc)

(4) i, BPEAOIH BV A =S RAREE b TREREPE , TR 3

24.5.1 fEHIsepl

I program main

2 implicit none

3 INTEGER :: N, LDA, LDB

4 INTEGER :: NRHS

5 INTEGER :: INFO

6 INTEGER :: IPIV(4)

7 REAL(8) :: A(4,4), B(4,1)

8

9 N=4;LDA=4;LDB=4

10 NRHS=1

11

12 A=reshape ((/1.80,2.88,2.05,-0.89,&

13 5.25,-2.95,-0.95,-3.80,%

14 1.568,-2.69,-2.90,-1.04,&

15 -1.11,-0.66,-0.59,0.80/),(/4,4/))
16 B=reshape ((/9.52,24.35,0.77,-6.22/) ,(/4,1/))
17

18 call DGESV( N, NRHS, A, LDA, IPIV, B, LDB, INFO )
19

20 write(*,*) "Solution:"

21 write(x,'(£f8.3)') B

22 write (*,*) "INFO=", INFO

23

24 stop

25 end program

G
ifort test.f90 -L/home/XX -llapack -lrefblas -ltmglib
gfortran mred_3pe.f90 -L/home/xuanleng/Major/Core/Scripts -llapack -lrefblas

ARG IR S H ok KT EER RS E 25 BB R ETY

24.6 anyschroed
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CHSTD

T TS O]






% .17 5 Python

Python & f1fi7 =% A\ Guido van Rossum % FH 1) —Fa] [m) X5 2 00 R AL S R R ARG S -
Python FJi #2222 i, W, fAi5L. Python HESAMIE . G, (URSPIEaMioR, Zmft
AT A AN BYE =R T 1R

—— (E Rz~ Python), BHHBM, gmsr

25.1 HHEAEs

S MEEERIGR, TR,

o MEFZH 4 (T ALAl: Python), WIHBIEL, Hi.

o HEFFEER MY XTZERMATIR R, X9 fEE 5 A R A 2 AR E 2,
R il SRR A TRV

o Z YU AR EPl M BEA L, AHEPRUEAIII, A follow (LA EHLIERAE. AN
RERH T, NREX AL R, H2 R R AIA R,

B EFEACMET I, R X AT M AE T A

o XS H:

o p )AL

o BB HEM project, PATEM project IR H T2~ R iAo



THK

i

N

L, WIERl

2E

% —-+# = Python

N

~
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% /5 3 Markdown

[4%4]http://elegantlatex.org/2014/06/11/markdown-first-start
7t ubuntu [ A PAF ReText Fitess. £ Mac OS/Windows | 1] DA typora Zi#E 25 .

26.1 4y

Markdown ) H#r 2 sL 8 [ 5255 1.

AR, TCIR AT, HRRERTEEAY. — 6 Markdown KIS Y UM% AT A
HAEAASCA EA , HF HEERA 2GR S8 s M52 B . Markdown i
VEZ 3| —SIER text-to-HTML A& 30520, 0 FE Setext, atx. Textile. reStructuredText,
Grutatext il EtText, [fijfiz K RIER P2 A1 SCA - Tl s

2, Markdown (54 H—2EA7 5 Fr 4L, X 2EAF-5- 2 ks Pk anit, HAEH—H
TR Bt AESCT SN RS, FEABBRE. Markdown FIRAREA, W8, W
seF 3% . Markdown f) KRG B AR E A B2 51— BOCT, s AR e - T lipf:
Dt FRIAREE -

26.2 BT A

26.2.1 %A% S WiAT

o NS Z TR R R (B RS )
o MBI AN, A AL AT
X R TEX i A e — R o

26.2.2 AL kL

FHARTERASCF A RS (*) BURRIZ (1) B, MAATRZIIUR S (+)
XU RIL (). dE: BouE NRILVIZS RHASCE I RARE, RREA 2.
ZMEE

* 4K x| Italic words and sentences*
_#HMKR ] Italic words and sentences_
** (KX | Bold Face samples**

__Z{K7rf| Bold Face samples__


http://elegantlatex.org/2014/06/11/markdown-first-start

THEHT, BRI % =+ 3% Markdown

26.2.3 5

FISCEE > TFk .

26.2.4 byt

Markdown FREESE A NG, AR BRI /SR 535 Hh # F| TR
INGIAREE

# — AR AT P
# Z RAT AL
#itt = O AL

#tt N BAT AL, mARE RITA

26.2.5 Bk

PIFRAWZE, HRIA ARSI, ARG 1. 2. 3 5%, L5
KEMES (%), 5 (+) ZERS () 5155, B8R0 —H8 (F—%500
W)o HF HINFRZ EE AT AR o

ENENENCWESIEIE

* Candy.
+ Candy.
+ Gum.

+ Booze.

*

Gum.
- Candy.
- Gum.
- Booze.

* Booze.

ABIRES (APsIR):

1. Red
1. Red
2. Green
3. Blue
2. Green
+ Candy.
+ Gum.
+ Booze.

3. Blue
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26.3 BT

Markdown SZRFIAIE W BERETL - TS H PRI, PR A %S48
TR

26.3.1 1rNifiik

ZNIENEE

This is an [example link with title] (http://example.com/ "#r# Title").

VLR ATNTEE MR T 55 S RIS, 7 165 FR ST E M U i 2R ROk,
[RI$55 P s, XS5 AT DA A SRR, X ARl 5 4 F T Blbm {5 R e
HEREIY, WO ERR SR RIS, SRR n T, H

This is an [example link without title] (http://example.com/).

26.3.2 itk

S K BEEALR ] DORBERE — A AR, Z SR AT ATESCHER Hetthtn Ty (il
WAESCR) 7 SOZER N -
ZNGIEEE

ElegantLaTeX #juk Z 4% 4 [ElegantLaTeX][1], H P 40 W A K E T [TeX Stack Exchange] [2],
fEAE2BEH—/3h R, R4 #F [LaTeX Studiol [3].

[1]: http://elegantlatex.org/ "ElegantLaTeX"
[2]: http://tex.stackexchange.com/ "TeX.Stack.Exchange"
[3]: http://www.latexstudio.net/ "LaTeX Studio"

26.4 il

B ITRIAMIBERARMR , DBIHETT SR —MamUs o e, R il A A PR K,
—RRATHN, —MRESETI.

26.4.1 frNifiik
ZNGIEEE

# {1 ElegantLaTeX # & #x+#& ![ElegantLaTeX Logo] (http://elegantlatex.qiniudn.com/
wp-content/uploads/2014/05/1ogo-e1400431970427 .png "ElegantLaTeX Logo")
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THEHT, BRI % =+ 3% Markdown

264.2 BEik

SEEVE RS AT EEE LT —20, IR A2 2R H R Logo ff Al a4
A
ENCIEREE

BEWERA '[EE Logol [4].

[4]: http://www.baidu.com/img/baidu_sylogol.gif "& & "

265 fURD %

26.5.1 1rARAY

Markdown FHS s L i H, AT 515 © Rbmic RIS X EL
ENEMTE

£ LaTeX Wil JH Z & By & 4 4 ‘\usepackage{pkg.name}‘, H F ‘pkg.name‘ } ZH{ 4.
26.5.2 f7IAI{CHY

FrI S H B A AR 4 2 a2 —A tab s AT

C++ code

public class Blog
{
public int Id { get; set; }
public string Subject { get; set; }

26.6 \ 1M

BT\ ATPAREZR *_+- ¢ 454 Markdown A REIR IS 745 -
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% .1k ¥ Fortran

27.1 WEJT

o intent(in) F/RIXNSHCEH AN ;
o intent(out) F/RSHUZ i 1 ;
o intent(inout) FrRiX N SER R W7 ) A5 a1 i
WE S 45 5 A PR 7 B TS RMG SR ) BT B, R P8t 2.0 5 il
TG X 6, e X A ME 2.0, R AR b 2.0 BEA SRS TRF P X, HE T
BpiaE. Rz, WRTFRTFHHAR Y EFEPPITEEAE 30, E5%ETRES
Je W PR3 B TC A S5 TR R R 454 3.0
FE F77 v, ASRERUIHBUE AT H . B ATEN 2 T8 e A B i, i
& H T BB MR Roch i, SUREIRIMA 2, XS 2B .
AE FOO H, SRy 7 a4 24 e AR (AR R 3R [0 31 5 | A BA T v R s B TR I
0L, FERTRRR AR A SO, W] DA TCHE E B U Y INTENT Jg k. Wioc#e
B v M AR R A . OO TR AT Tl . H—gogh:

o TERAGE iEMm KA, INTENT(EE W HAA) :: "4 3K, Wl:real*8, intent(in) ::

o B M| INTENT ifi/i): INTENT(EEYUFF) :: WLr4&%k, W intent(in) :: X,
WEEE A S —MIEX . BBV AT P45 -
o IN : $EEHWETCAUN T ad AR A5, R0 FR A0 P0A T 30 1R WIE TCAS B 1 B sk i
FE ), MBI DS R, AR, B AR ENTRAERE LR
o OUT : J5HWETC A T4 A i i B8 4% [l 8 A AR AR Y, BZMZS &S R
VAR, AMEHFERESEARIEA
o INOUT : $5HIMEsCcHEv] DA T il REp it , o ml BT 1) o AR 7 R L Bscdls, 5
Z A ST R AR R A
INTENT J& A BE7E FAR U I E A b B, AR S R i WG B i
SERIER, TN . HILRRE A g BB A INTENT J@ b, A IXpEResg i ny
PRI 4Ed e, R RERT IR g b i — SRR . B — B EE G, Mookl SEcin &2
[ —AMA, AR REP4A N INTENTIN) BT EHE, RS I8 R §T
HSSTCHE, TR AR R, WMTERFHATH A iRt INTENT(IN) JE R
WETCIRERT, #EERGMAPLR .

272 WNHS

TERHEE R, REARRMEBENNE S, RaEEA.
WES, FnBHifFRaia. B

Integer , parameter , private :: fcode( 3 , 3 )

X;



THEHT, BRI % =+% ¥ Fortran

Integer ;2 HRM, EAHMAMEMNMIFF: parameter Fl private, PIAE SRR BEMiFFES
W, Wedl, WRABMLT, WLAENES .

TEEIEIE , WEARE BRI, (A IR TR A6 ME, WAS BN B save JE@1E, I
A2 T RGBT save IXAMBMFT, LB ATHIUE . BN integer :: a = 0, 5K
Fr/e integer , save :: a = 0, [HMARERIE K integer a=0,

L, EBAERT & E ] P XUE

o

27.3 PR WA A
R VRSB TR (B 4 A1)

real(kind=4) x_float !Fortran 90
real(4) y_float 'Fortran 77

real*4 z_float 'Fortran 77
UK BE V7 s BB AR R v (8 A1)

real (kind=8) x_double !Fortran 90
real(8) y_double IFortran

real*8 z_double 'Fortran

27.4 A s X 4

w0 A

o Aw : DA w ANERF UL RER i AT ER

o BN : ¢ SSUAME RS A RVE, FEM AR A T2 ;

o BZ : & SCUAMEFRRYZS (AT 0, S AR A TR LA ;

o Dw.d: DA w ANFARFIERM HFE BT AL, /NGRS 7 d AT

o Ew.d[Ee]: DA w ANFAF 9 BEAR f H FRECR B PR s 8, /DB d N FEARFTE, 4R
Bt e MR

o ENw.d[Ee]: DAFRELZEHLNCH 7 S, TRIHEGE

o ESw.d[Ee]: DAFRECSSAOR MR gL, Fleiit gk

o Fw.d: DA w DFRFvER4 7 S8, MG d NS

o Gw.d[Ee]: DA w AR 58 BE R AL AT Fh S ) Bdls

o Iwlm]: DA w DFRFTERSH HHEL, Febiih m M

o Lw: DA w MFAFIERH I T 3 F 1) LRI ;

o nX: Uk AL E A kAT n AN

o /1 AT

o i AEIRAT B 2 B T A R

o kP: KA f % Ak th i) SCALE;
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o Tn: HitH NI BN FNATTH n 51);

o TLn: #i {7 & [ 2 A #8380 n 471 5

o TRn: % th AL E 0 A FHX #5350 n 515

o P+ EREDHIERTI L “IE5"

o SS: HUjY SP;

o PA'F Fortran 90 70
o Bwlm]: SERCBEAR N —dEhR s, Rt w ANSEAFSE,  [EE f il m A
ey, mHATDAARSE

RF, m TR

27.5 BRES AP —— RS

R PAT, B FORTRAN B B MRS58 G, BIPRF— AP A FpAS i B A —A
WISk B R S— SRS IE.

B A — 413 20 4, finga MUALE myFile*.dat, o * J2 M 1 3] 20 2B
BB, A PR EMERT IR LSO R AKX RS -

program main
implicit none

character( len = 2 ) :: cTemp
integer :: k

do k =1, 20
write( cTemp,'(i2)' ) k

open ( 1, file = 'myFile' // trim(adjustl( cTemp )) // '.
dat', status = 'old' )

S O 0 NN AN N R W N -

—_

il U oo

12 close( 1 )

13

14 end do

15

16 end porgram main

X HLA k [ fgE— 08, WAL, FrPAFAFHR AL i cTemp (R 2 /03
& 2 FARIE, A BERRIER AR T . trim Fl adjustl j& FORTRAN [ AR P # i
K. adjustl BME LRI FAF S L N AR 2R 57, SHE T Alin. wim BIMEZRE 747
AR (B ) A9 ZSAR e o AR TCIR AR k a2 — O RGA 2 PR, BRI AGRIIE open 4%
PSRN . 1 j2 FORTRAN (PR BAEAT, 1AL IF A R .
B, AN PAT R P R R s, vk, L
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O 0 N N R W N =

—
(=]

27
28
29
30
31
32
33
34

35
36
37
38

39
40
41

42
43
44
45
46
47
48

character( len = 4 ) :: cTemp = '2007'
integer :: year
read( cTemp, '(i4)' ) :: year

VIRR DT ToToTotoTotohoheToloToToToTo %ol T ToTo To To %o %o %o %% ho To To To %
CHARACTER *3 STR
WRITE (STR, ' (A3)')123
It B STRAE 4 A 3 X 4 £ A
VRt Toto T tohTototlototoTototeToteteoTote o To %o To %o To %o o To Yo
Use a character string variable as an "internal file",
write the file
name you want to this string (like sprintf in C), and
use the string.
character (len=12) :: fname
integer::i
do 1=0,9999,1
write (unit=fname,fmt="('file',id4.4,"'.dat')")i ! like
sprintf () in C
open(unit=10,file=fname)

éiése(unit=10)
: end do
HEARTERFH, 2% EZRIFINXHF L, W
fileOO1.txt, file0O02.txt,

W ERF, BAERLEHE:

X %4 : NAMEGEN.F90
5k 3k %k 5k %k %k 3k 5k %k %k 5k %k %k 3k 5k %k %k 5k >k %k 3k >k >k %k >k %k %k 3k >k %k %k >k %k %k >k >k %k %k >k %k %k > >k %k %k >k %k %k > >k %k %k > %k %k >* %k %k %

MODULE NAMEGEN_

CONTAINS

ok ok ok ok sk ok ok ok ok ok ok ok sk ok ok ok ok sk ok ok ok sk ok ok sk ok ok ok ok sk ok ok ok sk ok ok s ok ok % ok sk ok ok % ok ok %k ok % %k k X

FUNCTION NAMEGEN (NAME, NUM, INDEX, EXT)

|
3k 3k 3k 3k 3k 3k 3k %k %k %k %k 3k >k %k %k 5k 3k 3k 3k 5k %k %k %k %k %k %k 3k 3k >k 3k 3 3k %k %k %k %k %k %k %k %k > 3%k 3% 3% % %k %k %k %k %k %k %k % % %k XK

v B R OA
! Generate sorted file name. Attach the number after each
filename.
The conversion of integer value into character is used.

INPUT:
NAME filename;
NUM indicate the maximum file number
used, e.g.

"0000" ,"00000";

THF A R LEZ 272 H 5%
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THGEHE, AR

49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71

INDEX the number of this file;
EXT extension of the file;! EXAMPLE:
NAME='FILE'

NUM='0000"
INDEX=18

Returned name is: FILEOO18.TXT

]

]

]

]

1

! EXT='TXT'
]

]

! Xin Zhao, 2002-2-12
]

%k >k >k 3k 3k 3k 5k 3k 3k 3k 3k %k %k %k %k >k %k %k 3k 3k 3k 3k 3k %k %k %k %k %k %k %k %k >k 3k 3% 3% % %k %k %k %k %k %k %k % > 3% 3% % %k %k %k % %k %k %k X

CHARACTER*108 NAMEGEN ,NA,NUM1

CHARACTER*(*) NAME,EXT,NUM

INTEGER*4 INDEX,LENGTH1 ,LENGTH2

WRITE(NA, '(I4)') INDEX

NA=ADJUSTL (NA)

LENGTH1=LEN_TRIM(NA)

LENGTH2=LEN_TRIM (NUM)
NUM1=NUM(1: (LENGTH2 -LENGTH1)) //NA
NAMEGEN=TRIM(NAME) //TRIM(NUM1)//'."'//TRIM(EXT)
END FUNCTION

END MODULE

27.6 Fortran & 5mili—— A4 S04

write (file_number,format_spec,advance=’no’) XFEE AL H AT, T

AP ARMA N\ W2 ERATHIND — 4

S
JF R :
1 open( unit = 10, file = "real_rho.ods" )
2 write( 10, 100 ) t/fs , real( yo(C 1, 1, 1) ) , &
3 & real( yo(C 1, 2, 2
) ), &
4 & real( yo(C 1, 3, 3
) ), &
5 & real( yoO(C 1, 4, 4
) ), &
6 & real( yoO( 1, 5, 5
) ), &
7 & real( yoO(C 1, 6, 6
) ), &
8 & real( yo( 1, 7, 7
) )
9 100 format( 8(f14.7 , ',') )
10 200 format( 8(A8 , ',' ) )
g
FiF a8 miEgEiE 273 H3r

%k 3k >k 3k 3k %k %k %k
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THEHT, BRI % =+% ¥ Fortran

open(unit = 10, file = "real_rho.ods" )

1

2 write (10, 100, advance='mo') t/fs

3 do j =1, nsite-1

4 write (10, 100, advance='no') real( yO(1,j,3) )
5 enddo

6 write (10, 100) real(yO(l,nsite,nsite))

7 100 format( 3(f14.7 , ',"') )

8§ 200 format( 1(A8 , ',' ) )

AR PG T 5, AT shiE i .

27.7 getarg. iargc. trim (1))

getarg {4 call getarg(NUMBER,VALUE) H:tf NUMBER 2 #H5E JL1~244, VALUE

ANV IE. iarge J¥E: n=iargcQ), kG S50 %R .
getarg 2 HIRIR M /R% A B G 24T S50 -
call getarg(n,buffer)

Hrn @i fy5, buffer @AM AT HAT2H BITREFA R4 05, BRAE

BREHWSEZ L, 2... 5.
Fean, WEXEE—A/ MR

character*80 buff
call getarg(0,buff)
write (*,*) buff

call getarg(l, buff)
write (*,%*) buff

call getarg(2, buff )
write (*,*) buff

end

[ BN e Y R I

RIGHIFE, HAHEE A PIATEEF 44 4 mypro, SRIGHEAGOUIT
Linux £5%, A
Jmypro arl ar2
AR IS5 R
/mypro
arl
ar2
Windows |, D& A
mypro arl ar2
RIS
mypro
arl

ar2

FTHF 8 BB gER e 274

H 5%
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L, T, BFR TS A SRS 0B JRHRIE L, 2., AMS R
YUTRT PAFIAH B getarg AeR1T . FIHIXAS getarg, ARTTLATESN A iy I A2 7
i —LE 2R .

27.8 huge

THF A B LER 275 H 5%
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N

L, WIERl
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% —-+ - = Fortran

N

~
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o8 N\ % C&C++

28.1 Linux FyFFIRGERS

C 5 C++ HIB@ A [F ikt
C++ Z ] g++ hello.cpp -o hello
C 7 PAM gece hello.cpp -o hello
#define Fll const 5 X 5l: const HFATEPEIAIKE A, 1T define /2 a7 BB
sre 4 source [AEE , X B ZPHE AR EE . “source” AHE YR BRI

28.2 AL b by

IR R R, A MRS EV R . C&Coe UL T 5 A 2
MO JFIy, T Fortran BRIAREAL 1 JFAARY . % i) 2 C&Co+ (B F IR A i
e AT ECR.

double G[3]={0.0};
double P[3]={0.0};

G[1]
G[2]
G[3]
P[1]
P[2]
P[3]

1.7835;
0.666;
0.3615;
16.94475;
40.78275;
6.07425;

KRBT, BT AR . WA PR LR . TENFET

HESAE N

G[o] = 0.0;

G[1] = 1.7835;

G[2] = 0.666;

P[0] = 0.3615; // AN MAELGCRAFI NG, AENMELPEANE — KT .
P[1] = 16.94475;

P[2] = 40.78275;

JEARHAL, C&C++ TEFH H A ZHERAL, ¥ P il 1) 2 4E R SR B Al
HHCX — 5, X BRARRI B 2 R aa Al



THK

i

N

L, WIERl

2E

# —+ N\ F C&C++

N

~
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29.1 static Bt fiRbr

http://blog.csdn.net/wu_zf/article/details/7068326

static RIS RAE C 155 A PIT TH BRI -

o A HAEAR T I A R DX, SRR AT DATE R — U 1 B 0348 7T AR SR
POIRAEL . X — K2 E - HERR A TR AR Ry X1

o AW static LG IFAy, HOEZENENTEENTL. X—H2ES58RH
AR

A I A B e R R SRy P (BT R BB S R S AT R DR B UL, BRI Y
P BRI, AR — R BRI, 285 O E, e b — KRB0 N 4500 Y
. ERMNVIZIGE R AL RN RS R", ] static IIPABEH].

ECIEET, KT static =W ZHIEN:

o TERREUA, — W AL 7RI — pR A ] i A th RS HE A

o TERTHN (HAERREARSN), — VAN FF S A AL B R AR B A Bir ) e 507 0
{ER BRI E BT ). B — A 4 s

o TEAEHRIN, — iR W R S 1Y) B RO T X — AR o ) B R O T . IR
XA B RS R 7 P B RS R AR b L D

static 4 Jry 8 555 i 4 JRy A8 E I X3 -

TEE SRR, )RR Z BIfEA static iR T HSH & RE . SR RA
St ST, HaaR s YA ST WELEAMT BT
[l P B KOHET RS 2R R E B BN ERY, A— MR b2 RS
PRSI, ARSI 4 R A BRI R AR TR S 4 Jmy 72 B DU R A HCA
A, B R SGZAS RIS N AR, AR — R 8 HAR SR PR BERE T - i
TS A R E R R R — DRSO, R IR S R R ECRE T, R
T DA G A SO A . A A R R U S A SR A R U T A
P, BRI T Al i S L

static JmyFS7AE H R 18 SRS B X ) -

3y S e P T 1) R KR R BI F BR S B F B SO A A7 A 25 (], T static J&
AR EANS, MIEIR AT . static JRfRAR B HARIIR 16 —IK, T — 6 RHKIE 2
I E.

static PR &Y -5 3510 pR A X 5] -

static PREL (RIS eR AL, TEBREUE LRI BT static J¢HES7) 5555 R 1 ISR
(], AACFAAE T SCA S b o A 2 W S Hh o %) e B80S 1 A DA P e 5 (B
static SCHET) . PR RR BV AR 24 BIUR SCPE R BITRIE SCo X1 IR 24 Wi SO PASRRY
BREL, BRTE— KOO, B A XA BB IR SO A XA S s e AR


http://blog.csdn.net/wu_zf/article/details/7068326

ARG, R s % —+HFC

J R 4 SR A T R R, R static JR VR BAEAE T HESAARIX

29.2 CPHERAE

http://www.cnblogs.com/whiteyun/archive/2009/08/08/15641822.html

29.2.1 SCPFRSEA RS
29.2.1.1 3¢fk

Pl SO 2 s — UM R BRI A RS . XDBIREA AR, o4
SCPFE RS ARSI Y I (LS _BRY, FEGERII AT AN ok . WA A
AP SO EAN R 70 2K

M AR, SR AT 20 Sl SCPERI S 8 SO

e SO S B AR A OB AN S BRI R RS . ATDAR RSO, H
PRSCHE FTETRERY ; R AR — A R AAC B IS an it Bl e — 4 m R A AE R . Xy
TSR BARSCHE PTIATRE Y i ARRVERR 3 SO, ox A G 0l ml ARl S

B SRR S TAVHBRAY A PP ONR &, i FTEIAL. SEEE5 . FEBERSE
H, EAMRIA A MR — N SCPR AT B, B EANTRYRA L S TR SRR
BN o G AT RN SORARHER S, R DU AR B R AR i 17
Pt SO o AN T 2% (3 Y prinef, putchar pRZIUBARZ XA H o L T
SERMERR AU, R A AR s AR ES A SO 5 A . scanf, getchar
PRI R X KA -

Mt i 7 2ok, SCHFRT 73 2h ASCIT RS STk il 5 SO

ASCIL SCPFBARA SCA SO, R SCPFFERG L PP A RO B A A0 B — A7y,
TAFHC ) ASCIL %, 0, % 5678 HIFFEIEN :

ASC 15: 00110101 00110110 00110111 00111000

1 1 1 1
A A - 5 6 7 8

JEE T 4 AFY . ASCIL R SCIF IR b4 AT s, BIAnJRAR P SCiFstd ASCIT 3¢
Fe MITRIETFAFER, HNIREEE SN A

A SO R A B G B T ORAF TR . BN, B 5678 HYAF i E A :
00010110 00101110 H 5 A7y “Fbf SO BAR W e e, HHANA T
e . C RGAEALPLXLESCPRI, FRARRK PRI, #F B TR, 7 TP,
N P ARIR Y T R AN S R AR 4 il T A 2 W BRAF S (A1 424F) A dasitl . DRt qte
RXARSCAEFRAE WS FECHEF . U i 2 PR EOR 52 Y «

THF A R LEZ 280 H 5%
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TGRS, WA

29.2.1.2 CfEHR%EE

1E CHEF PR ) — 300, AR SO RS W SOPFHRE
HEATXE BT R SO T MR . SCUUIHSCPRR BT — BB - FILE * fR4HAr
PRIRAT; o FILE oK, BSkbs b RGUE X — 851, i85 & e
v SCPRRZS RSO RO BEAR (5 B o ARG 5 TRAR IR A6 5 FILE S5H 205 .

Bi4n: FILE *fp; R fp 2451 FILE Z5MaH A &, alad fp BT R e~ 3C
PHE R IETAS R, NG HE A BRI (E BAREZSCIE, SERtixs SCPFi A . I8
W IEGEHAT fp ARG A — SRR

29.2.1.3 SCAFRSFTIF S 3G R

SCPHET RS AR 2 M BESEAT T, M Se SR B InRTITSCHE, SEfn B
SESCPFR SRR AR, FRBESCPHREHR IR SCPE, DA TH B3R, oGP SCPEI T
TR S AIRICER s I P SR T4 A

29.2.2 fopen FR%L
fopen pREL I RATH—A 30, HIHM— e 0
AR 24 = fopen(C44, I SCA 550

Hor, “SUHRENA” WAL UM FILE 28R 45428 7, “SUF47 =TI SO
SR SO0 AR SRR R BRI E IR . U4 RTFAT R B TR
FRL. il

FILE *fp;

fp=fopen("a.pdb","r");

HE RAE SR H R M TIF O apdb, R ARVFIAT “B2” #4F, IF0E fp F5mi%sC
.

THF A B LER 281 H 5%
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CHES N o

30.1 /A AR #include

30.1.1 ARt il

JIrE S0 AP — R ST DAKRE 53 Sh— IR S AT N A A0 5 Bk
BIKRs 55 S S S BIAR S 2 e Co+ $24HE T #include fip % RSEH “SUAE™ 1)
BeE. UNAE filel.cpp A LA #include fip4>: #include file2.cpp, EHEH T E .

SUHET ar e RA N, B AT AR RO AR EE D7)

#include iy M ARz, HRZH C++ Ry PR 3F #include fixd. BULE, JE
BRI A IR S E B S b, P RS RZ s e dEREIw] (nif
FEC R, AL emath SCPE—), XKML TREF , 517 #include Ay % 1E
MMATBILHAT. JLETTEREZTMNE . X T SCUSK BB Bl & 1) SO PR
o “HRESCIE S KA.

KSR E AT LR NE

o XA FEHA ;

o HRELAEH;

o NE (inline) PRELIYE 5

o KX, M #define iE AR5 H &AM const PR HAL &

o A E s

o HNERAREFSBH, 40 entern int a;

o IBT] AR TR AL & LA 3K SO

ANE K SO EAE A EARRIRE R, SRS A, XM, BriatEs
THOEE WEXLELE, HFH—17 #include Ay i fEX Le(E B S RIA M T, K
RS THRAEREE. HTA T #include fiy%, BHEAFM A GE—R, ER—1
SO UG, Sk OO IS Z B R4 H .

30.1.2 include 2 WRE R

1 #include iy, SCHFAER T 0 DA RAESAEE AR ASE, I8 7] DA AU 5 4
. #include iy —XIEZN - #include < 30444 > B{ #include {444 . Ul #include
<iostream> B{ #include iostream#&{ 2 AVEM . —H WX A HRFESH, R243 25 H
SRS HREAE IS, AREAR], HIFERGSE R EEE

AR SR SR —EEE R G H ok, BB FRU S TR, FERURES T4
SCPFBARANSCHEAS o« MERAEBUMC S B0A 4 th 24X A%, 4 #include file2.cJUERIASE T
BFH SRR ST RGEAE N P EH SR SRS, AR, ERhRiE
AR QR EA SR E S mER S, EAAU S E .



TGRS, WIEAAR % =+ F C+t

T RGHARPERL SO, BT ARIESIE, tn] PAIXUR S 1B, HRRESR 2 1
BRI, ERAMRESEAEEB T Y, BRER.

30.2 T C++ brifie

1 C+ ik REUH, $RBE T2 ARG BRI Z: 58 3L, TR R 3R 75 B U 2 S A e
AR SR ST BRI R — R %, 25 #include Ay FFAT A K SO
k. C++ WIPERR TORE C AU RGE KL E SCAb, s 1 1 LR AR A
%o HEAF Cr+ FEHNEATE A, H& Cr+ SWiIFRGEITHRE. AAHEL
Co+ ARUERFEERY BB AARUE , IEAL T C+ ARUERE , DA C++ 27 BEREAEA [F] 11
C++ V& ETAE, T HAMBME. B Cr+ AR ik S — B G 5% h, B
A1: #include <string>

BRTHAME AN CRIFRRALLEE A, 2 C++ FiFRGEME T C ki, |
PEAEPRA R B S S0, AR R . e

#include <iostream.h> //C =13k S

#include <iostream> //C++ JEZ0 3L 044

ROREA BN . BRI E C++ EmTe=, BIFEA 8 Crt 3L SRt —
AMEE . RO E LM, ATRAHLh NEE.

THF A R LEZ 284 H 5%
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B —J— ¥ LabVIEW

31.1 JExEEm

o ZAE I PSERE

o BRI AN I A g BB, RTARRIG R
o ZEHUSIMEMIfEE;

o YERE VI AYEIFRAITEL Al B

o RIMPAFBNRERE, fly—HITIT;

o JiFEEEE G AEIR AL -

31.2 Peslint

o Ctrl+E: R IR YI4;

o Ctrl+S: {5473

o Ctl+Z: #&Y:

o Ctrl+R: iz%7;

o Ctl+H: RIm#E), REEL
o Ctrl+B: s E2SAY4k;

o Shift+ A8 : Y FARIRES

g PR YR RRIRAS

31.3 HeARgePE

31.3.1 JEMEY A
31.3.2 Hiff
31.3.3 F Vi

LR  AEE F Vi b 4 FR .

31.4 Al 3mimeit

ST SR S S AR b -
o RAETEM T ZHIIGE
o J& 745 T DATH B B b A sERBUE
o SRS

i Labview F%&— 3 H 25 5§ -

SLIE



TGRS, WIEAAR % =+— % LabVIEW

Scalar 1D Array 2D Array Cluster
Numeric Orange {floating point) === Brown
Blue {integer) Brown
Boolean Green e Pink
String Pink === Pink
Path Dark Green s Pink
Reference Dark Green === Pink
Har dware
Resource Purple = Pink
Variant Purple e Pink
Waveform Brown e PRk
Class oooooa  Red === Pjnk
Data Type Scalar 1D Array 2D Array Color
Numeric - Floating Point —_— Orange
Numeric - Integer [ — — Blue
Boolean - . " . Green
Sting @ 00| 000 e | essssssss | s Pink
Fk -
° q&%ﬁ’ﬁ;‘k )
o &t
o Jh;

o M
o KAt K4
AU SEON PR RO, TR T
P Sl AN , PR AR, MG S B ] BE SR S AT 1 A (2
e IX R S TAEAEAS R a5y (38 - %) A
S, MR R SCAE S ik, et A I AR A AC b R A
LabVIEW G AAFR LS, rIAOUMEamARM AR5 T 6 . A R E BRI, R ek
EET . B, WA AE R T, B LabVIEW St S e A
B 1 S AT R A
o —E(
o UM M BB R AR (2R 1 5
o MR RHAT I, T
—EHetE: AR PR R I By R B E— MR AU, AR B — R XA
FT PR BE Y — Bt
—EHERE AN AT R —EC
o FRIFNTRI—EE

THF A R LEZ 286 %
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TGRS, WA

R A E e TN k- aad =2 N 10 R N T P N0 € S R P S I = I S S DAL s P N
— AR R AR AKS . BN, )T R RS AR
R OREE— 8. —NROER AR, A bR — R bR R
o SLEMMUN I BERRF—E
REVOTEERIEITIE, BAPRR)hiEZ. ENEFA ARSI, H2—
HAJWIRm T, W ARMERAE T
o GRS YIRFF—EL
AR RE TR0 B SE i BRSOy, XA s i R T O P, el
e R E P RO —E. LabVIEW S GTEF K2 @& . 2654 %, 1
XL, JRASAFAER — SO AR el o PRI P8 BRI ] DARE 21X 284X
ELOPPYR
o HENLHTILNEF ML o
(o SR T PR AR — B A S A IR A E BV I S I I — 2 AR AT o 3 ALTE ] LA ER
S aE]NERE S, AR PAREOE B AT AT . 3T IT A Windows REGEMARHIARY
AT AT SRR E SR ST RAE « T — i) LabVIEW £, W] LA LabVIEW 7
FFIF R
P TR Y KK
B ERCR LK Z . 03 A S EENE B LR R
e IREER T A SRR E A AORRAEAICER, XS B X Ao
FlA —ERFRE R, WMNER R B AR I, BAIEAAER R, HF
IRl ECVIve v PRIV RN PSR
ARZ TBTLASER TR Z MR RS2 F P, Henidd oo R iR . JOAE.
ZH. BlE. FHREET . BATEZIEM RN AL RN ER, oA b
A RAHEAFEE 2Bt 2 ) B A IR B 2% H HHE b2 AR 1
A . ATDMEENTHRIRE S BUL AR B X, LU R S5 Project HYHRAEAE L fE
AR SE 28, i AR R, FEATRITE R0 TR EREE, ShEER
RIS GE S PO ERAE . (2 8IZE. SRR REBRSFSE 9%, i E
WA RSE R AT TE S BE_E A B K
IR NS
H P P BB RSB BRI e ST O TR R Tk, SR
S5 PR R RS BI(E E . X T LabVIEW, 5 PR R T 8@ o AR LA T-BE:
MR FESI BT O $esc . A PRAREL, sy B B ST ST
G b AN, HRR R A TSR A R
FH P BB A R A -
FIY: PREERE A ] SRt
FB BREH i A AR A
o FRAIEAEIIHA
o B IE AR AT o

THF A B LER 287 H 5%
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TGRS, WIEAAR % =+— % LabVIEW

31.5 M DLL g)&ues: 4

2% Praphi (A LabVIEW———A> NI TR H4E R sy, JUntiasii R
Rk BOEARS Xl WA B R B A RRIERE, AERET IR

AT EAUE S 2A A6, BAHA L. LabVIEW ESRIIAEIRA, (Bt
W2 R B /DR B SR T AE, X LTy RE R iF et & A HiAtbgw AR 15 5 1Y DLL.
ActiveX AIAFSFERML. FERXPPIGOLT , SR J5 iL s A Wik LabVIEW i X 2EA 8,
FLEA T HANTE F s E AR R L LR D RE

31.5.1 DLL

Dynamcis Linkable Library, DLL, ZhZ55ERE . MR FHfE, ©2—F “FBFEE".
FE AR A2 W BE R AR P P i ek . A8 55

“FIR” BE CEST MR XS SAE SRR R S E
IR R T Z Rl R 2. R SR B AR P, FEA U AR I, 8 v i) pR 4
A BT L A U P T SO s T ShASEER R, R IR AR A 2
R AT A, MRAIROREAE DLL XN . MRRFHastTi, FRakse s shasst
P TR B R RIORI AR S A2

FASEER RRMER R, CHEFRMEMERSE HBEFE CiEF P, LabVIEW Joik
Pl T sh A EERE PR W AT DAEZ Fhgm i Sl ], BIRE I —FhiE S 9s 5 ok i DLL
AAES — MBS mE R M . #lin, 8 CiEF %5 DLL 1] PAYE LabVIEW
HE, RZIRAT.

ASHRENME T A5 s 5 WS PR X R shSFES 2 R H
FEIFIBATI, ShASHEE RSP A NAER 0. IR U Easmek, fashnkse
PETE RN I RE T IR 3l i B . IR — g A N . MahZSmaEy g4, WA B3l
B AR B ASEER I, HA T 20 3SR P h B R B, ARSI EE R A
MAT

DLL 5 R T AR =, HEE—ThaE A DLL By et itk 1, HAdRg Y
MR AT AE R X — 2, ARSI — AR A T . DLL A
i, Hean Windows #:4F R G ALL AR P 26, a2 A DLL ByJE0 A1 ok
[¥). LabVIEW fA i ARG Thfe, MsySiMReSE, BInE ) H Windows
ity DLL sRECETE K. Windows HEAHLFIX 657 B 22 48 U BE) o E 9 Pk 4 Windows API
(Application Programming Interface ). 7E# L1245 DLL 77, kernel32.d1 2L T N 1E
ERLAN SRR R BEAH JC R ZL, user32.d11 H Y R B0 F2 A T R AL, gdi32.dll e
1 R BN 5 57 B B #A . 7E 32 FIAE RS, X L8 Windows API 1) DLL &Sk
FPTE system32 B3R . R Z ARSI IRSTE P AT 2 A DLL J7 U BERY . eoh, 7E
FERR R A] DA BN AP AR DLL. Q1R T3 BT S AD SO I 28 R B4
HATLASE R BRI FER—T, A XM DLL FEn B .

16 LabVIEW v, 28 B BIFEZMEH DLL fE 0L, FCAnTese )y o F 3] 34~ DA
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THGEHE, AR

DLL J7 AU 26 =7 SR sh A e sl Bk s FRELan, fE— D RITARIFAH, TR
TR RSN ERE R, TREM A C++ 155 EPM B3R, IHEX L) ey
JAE DLL SCPErf, PR LabVIEW 45 585 Fr (4 St it o, e o8 ) 9 5 %7 1) DLL 3k
A s SR T HE -

31.5.2 CLN Hi1 CIN Yixi

1t LabVIEW 1, jl) “HIEEN — ESWHITERF — W ERET 3550k A
DLL At pR %, 88 Rt S RiFroh CLN 97 &, 2323 Call Library Function Node
W45 . TER—BREER b, B an—A e “fU#EA” (Code Interface Node) ,
fi R CIN 95 . 7E CLN 5 i BLLATT, LabVIEW HAgEd CIN 7S] C i HwMEHY
BREC. PIAEA T CLN, A DUAF#EM A CIN T, CIN 5 5N REH H sh S 58 4 P i R
B, HRBIA I+ B 7 ik R R P AURS . AR 2248, FP i ik B a7, CIN
FrA AR B E A, T E R GG 2, CLN Ay Sz G, #RA A CIN
TRT .

31.5.3 LabVIEW &}l DLL iUl )% T-2hlic ¥ CLN gk,

XEAES % AP H AR RN . X B RPN . 4> CLN Y g 2R e & b
Jai, TR HECE A BRG] . 6L CLN 1, WIS S XA, AR 4
AR, AR E R

E Shift Register
<]I]-II|IIIIIII|II1]IIIJ;’ZTTI_]
Wavelength
(1, 1) = (X-Axis) |\ (256.1)
i\
!
!j f’J
g3 3
m::l_ \\1\
kY
[
/A
[1. 1024) EEEE. 10£4) .

1024 x 256 CCD
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o HH—MRTI-RE RN ER, FER
o CEZEERR” PIRNE. JHTIHS DLL U448 DLL ) 4iffe. TERGAR
T DLL, HEEHASCAZEIT, BT,
o TERRFPHE I PR E AR I, AR Ak, Mg LabVIEW FSTH M TX 4
DLL; #23k, WEsiASHH. BEENESES% 1.
o BRELAT HIRNE. HI T AR 2SR 0 DLL Py Rl ik F s #0
X, HOEA TIERR DLL U2 4%, X B DLL H T fu i g s
TR, TP SRR SR AE v el — A E AT
o SRR BT, M TEERE Y DLL pREFEMT AR BT T. CLN 5 2k
FEET LW “AE UL AR E T” M “AEAE— LR st R HE R
FHEATAE H—A4> CLN 5 s et 4 &fe. ke “7e Ul &g
177, WY S 2 R IR B IR “TEAE—S& AR st T”, WA AR
& LLRORIE @ . TEAIUL L% 1.
o CTHEIE” o T Ha AR 1) R 2 S 8URARFE . Windows APT — i HJ
stdcall, Fr#E C 1Y ERERKZ i F C call,
o B TR -REAIESHGET R, M CLN 454, SRS e RS Em
Bl AW A R ) LaVIEW H ) s 2R A0 . 3t 2 i K SRR
o S = ANRI-ROE U NI B pR BRIV o AT DA 33K 28 [m] ] pR B E 45 2 IR R S8
WAl . EELBTIRAE TAE. A02ROY Reserve % T — Nl Rk, AB2 24— 8
ARG R ATX A DLL I, XAl e 850E Se i o AT AR XA e Bk 4k
A B BRI e TAE. QR — AR TiXA> DLL, fEZRREE5 WA, &
2RI Unreserve Hidi & (1 Bl R . Abort i & 1 BRI TE VI JEIE HE 25 R
B . belndi Abort #EHiE—A VI{EIE, A SIEEE T X EJLA R K
Boh Sty DLL BT A #ic IR E A U2 . BRI AL /2 Prototype for these
procedures H1 51 3 AR . QSRR Y DLL g % h LabVIEW B, —fBeR
AL IR R [ R AR
o SO RE LI Ak . X FHU I HHC AR T .

31.5.4 {2 DLL "t si B 1 VI

& LabVIEW A il DLL AR &S, fe K W MEE T8 o B S B B 2R R S S A
[ (1) LabVIEW HHAGEE2EAL . A6 F T E CLN A5 500, nI DA e ie i S AL 5%
TH, PAHSIEMECE CLN 5. XTHRAE “TH —» JA - LggE” ZRmif, &
I"THFHE DLL it ek Bt 3 nl VI, AR aEA VI g 220 e — 4> CLN 3555
EREY A ER BN . A T TE, A G 2 I 2575 B SR A T
BCH) AL T

XA T HATRETC IR B AT — LA R R R Bt 26 8. (AP A ep g ) A (n
BIJEEE) , HERZHIEN T, #RRENSIE DLL Hr i s Bt sl n] PUERRZFTHY VIL 40
A BUSH) DLL $T57E LabVIEW H i), 50 %% B XA T, 48 DLL A1
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TGRS, WA

PR LR VI, PR, sir 2T,

W DLL & C++ SR, HHMM T Cr+ WM N, XM DLL J2 ¥ ik
& LabVIEW FE A, CLN T i A BEVA AT S iE C 155 &% N iy DLL, 25 30
H b il A4S C++ DLL, WA AYEH EFRA CiliF 5S4 C # 1 DLL, {ENER
LabVIEW Z [A]f) [ Jz% . LabVIEW i Jij i~ [ Jz% DLL 42 (It ek B, 18] )2 e B
A C++ #2101 DLL pR%Y.

31.5.4.1 p HIAEHI

Labview J&— MBI, AMESCR: NUE R, 8RR E 58 =, X
SERE (PR AL KB EEAS o2 DLL 72, 75 244k labview BUHR ] . HSE, labview ]
PASCHRE B i MCU fififf. N AR LA 1) DLL 4T, ££%, W AELE labview Fl IDE Jf
KINEEZ (RN 11, —> labview §- VI, SEA] DASEILAE labview iz TR T, Bilf MCU
PiE#s, SEIMETEACREYTE MCU B #, Bied T CRIBME, JF& BHRER 8!

ERARKFEDZ—ANTREEH DLL 5%, 202 WREEW A DLL. B2y, Y81
A& DLL A5 . i DLL AERUF VI R4 T I S a0k DLL A= jf ] PABY
labveiw 8 H T VI.

—. BI4i5 DLL

SAHER S SCH DLL, 2 Dynamic Link Library #4525, DLL @— & 0]
1 2 AR [ B (8 P AR RN B 9 R - 95 DLL SCFRE A VC++ DI, Hn-Frf &
I K MCU 3, B TRZ CURS S, WIRABS % A, T DAZEFR DLL S

. ZUHHNE) DLLH S

5 T DLL SCUFAh, B H S AT Sl LR E R K H 2424t DLL
SCHEAS, TR E DLL SCEE A C AU FN H SCE. Frbh, ARSeidinRE R R
AR A B M DLL (7. i @R, CAURSAH @ B OIS, Frbk, mIRA
RZA 5 52 DLL %% labview (1)1 VI,

= N SEGIER

PA—A MCU W KZ, SR P Se R B . R — IR K1k
S, CH375 RENT ZALIME (www.weh.en) A7 f—> USB i v, 3 HOST
ML =H SLAVE 15457 SEE AT DASE I Al =, 7528 B 2ik £ F1 USB £t R4
W ERMMRZ . | FIFE T — CH375DLL.DLL fl—4> CH375DLL.H (. 4=
— N
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THGEHR, WA

1. #T7F labview JH], &7 —28 VI, 78 [TRY #elih, defee A3t (di),
s :

Sl®] N[ 1z mRERETS

| HESEEW 3
|

IfﬁFﬂiJ ﬁiﬁﬂi)ﬁﬁw Iﬁﬁﬂi) h%‘f‘ELJ SRR O o) FEEh D

Measurement & Automation Explorer M) .. -_i\ %@
z E—N

8 (L) »
MathSeriptBO. . .

Eb#E ©)
& E
R E)
2@
RPEW. ..

EEVIE R RER (EXE).
FRERFEmEE.
LR | »

LLEEFERE (L). ..

v wow

SEARHEER )
EREE EEHVT. b
FITEPIETES. hl:lg |E|¢ (ENED

2. AR BRSO IR R Vi, AR 2

: NATIONAL
1
TasE GBS B P (NAVRORAL
5 A=A
ET R PR MA L I I S B 6B VT
O AEEEERI
B R ARVIL AT THAE
mE DLLE HER s
CHITSILL. 1vlib CH3TSILL. ILL 13:22: 55 12/17/2014
chATS. 1vlib CH3TSILL. ILL 13:11:34 08/09/2011
CHATSILL, 1vlik CH3TSILL. DLL 10:49: 33 08/09/2011
Smar tMCHAT=D11. 1wlik Smar tMCHAT2D11. 411 11:16:26 08/07/2011
.
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THGEHE, AR

3. JEFRILEE Mk sofd:, X B CH375DLL.DLL #1 CH375DLL.H {42k A :

. K NATIONAL
e SuE N L o INSTRUMENTS
HEEE ( aL)dng

C:\Documents and Settingshuser’SLENCHITSILL ILL

[ e o ey v B |

LI (b

Cr\Documents and Settingshuser\ELEI\CHITSILL. h

4. Tl
KB BB R AT X ik tfars
e @REE
I
s EEE S (EE ﬁﬁ%ﬂ’l\ﬁ&lﬁgES{ ) B,

Lk (s |

5. 4% DLL J& HOa i s 80e ek, F—#
6. FRE A R VI EERY B AR 4 FR -
7. EEERAAEE K, XHEA M, AT ABEER R Z AR A B
8. Mif VIFIFELE, X HAI DLL —FE5 B an A :
FiF AR YR 293
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https://github.com/xuanleng/SiSR

TGRS, WIEAAR % =+— % LabVIEW

= NATIONAL

ERHRRAR INSTRUMENTS
HEEEE3THRE , 32 REEE BEL I P RN , LA R . -~
&

| 7] CH3TSAbortInter () | CHITSAbor tInter e

| HITSAbortRead (1 | long * CH3TSAbor tInter funsigned

| ] CH3TSAbor thrite 00 SR

| [#] CH3TSC1lozelevice ()
CH3TSDriverCommand ()

| [ CHITSGetConfi gleser ()

| [#] CH3TSGetDevi celeser ()

| [¥] CH3TSGetDevi calfame ()

H3TSGetlrvVersion ()

H3TSGetStatus ()

HITSGetUsbID ()

H3TSGet Verzion ()
CH37S0penDevice ()

| [¥] CH3TSAueryBuflownload ()

| [#] CH3TSQueryButliplosd ()
CH3TSReadData ()

| [#] CH3TSReadlnter ()

| 7] CH3TSResethux ()

CH3TSResetDevice ()

| [#] CH3TSReszetInter ()

| [#] CHaTEResetRead ()

L b hd
EETE B
: NATIONAL
RERAELE INSTRUMENTS
THFEER (141b)
[cHaTaLL
T B g5 )
|D:\Program FilesiFational InstrunentsiLsbVIEY 2012%user. 1ibACH3TSDLL _
SHEZEETHERFRER.

9. &g, MRS
10. #R)E, MF—2BRinlPAT :

I WX ERA vi, BRI, WG, R TELMT AT, MBI RS
RAEGEEL T -
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TSR, AR

e A Y INSTRUMENTS
TR E
+ HEEIRLE
FAENE BRI AR
WREERHLATER
=
3 b errar aut
L‘Eewc}e Mumber El
cereee] 18 B a1 Return Value
Service Channel ';z x::—-
@ e Data Cutput
— e )
DMaA Channel
[EEFL
Dies Words
[0
Data
B R R TR R S AR .
i fE'E"*?r—"f. n}(
(=2 (520 (0 _shaakings
REVI R INSTROMENTS

3 i ~| BB | Zmpire |

[z] function return 1

[1] iIndex |

i | CH3TSAbor tRead 00 VIHATE Eﬁﬂﬁ;ifn

[ [ | CHITSAborthrite () g I
| CH3TSCLloselevice () LE s tjﬂﬁﬁﬁ*ﬁﬁ |

i | CHITSDriverCommand ()

| CH3TSGetConfigleser () |

|
| CH3T5GetTevi celeser () | ARETSRE
i | CHITSGetDevi cellane () |

o ; T
: | CHATSGetDroVearsion () | Hig — HFAE
i | CH3TSGetStatus () | ©EEERPIET (& stdeall (HINAPI)
i | CH375G=UsbID () O EEEER Pz Ot
| CHITSGetVersion () |
¢ | CH3TSOpenDevice ()
| CH3TSHueryBuflownload () 7‘:11’*‘*‘ &
| CHITSQueryBuflpload () - -~

| [BOOL WINAPT CHETSAbortInter ( unsigmed lomg  ilndex
| CH3TSReadlata ()

i | CH3TSReadInter [}
i | CHITSRezethnx ()

¢ | CH3TSResetDevice () | EBHE =
| CH3TSResetInter () *| |CHATEAbor tInter =
i | CH3TSResetRead () |
| CH3TSResetirite () | | =]
| CH3TSSe tBufDownload () | R S

| CH3T55e tBuflipload () long # CH3TSAbortTnter (unsigned long iTndex): ]
CH3ITSSetDevi celatify () |
| CH375Se tExcluzive (] o )|

[ =% |[ F—#

31.5.4.2 1 DLL B} UL i) ;8

FEE T DLL W, d5 KA R XE A 48 R S B B S S AH 2 FY LabVIEW
BRI . LaBVIEW 75

K SAFF T b it R R o SRR IR A o do R AR Z AL, 40 Sk M R T
R T IRBRITRE LT . EE E—FRAAE 26 Fe9A — R ReE LES (5]
4o “NIAPI _stdcall _stdcall” 2, “NIAPIDEfined = 1"")
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- NATIONAL
R INSTRUMENTS
[FrEtzERLTE Al

C:\Documents and Settingshuser\SE\CHITSILL. DLL
C:‘\Documents and Settingsiuzer V2 HE\CHITSILL. h

R R T LTI
D “Frogram Files'National InstrumentsLabVIEW 2012\user. 1ibACH3TSOLL

ARV ibETE:
CHATSDLL Twlik

FEIRIL R
B ERLE

PrIEAZIEE: 32

BOOL WINAPT CH3TSAboriInter { wunsigned long  iIndex );

BOOL #INAFT CH3TShboriRead( wunsigned long ilndex );

BOOL WINAPT CH3TSAbortfrite( wunsigned lomg iIndex J;

woid WINAFT CH3TSCloseDevice( unsigned long  iIndex );

unzigned long WINAPT CH3TSDriverCommand( unsigned long  iIndex, mPWIN3Z_COMMANT
ioCommand ) ;

BOOL WINAFT CH3TSGetConfiglescr (  unsigned long  iIndex, woid  *oBuffer, unzigned long
#ioLength J;

BOOL WINAPI CH3TSGetDeviceDescr (  unsigned long  iIndex, woid #oBuffer,
unsigned long# iolength J;

woid ¥WINAPI CH3TSGetDeviceName [ wunsigned long  ilndex J;

unzigned long WINAFT CH3TSGetDrwVersion( J;

BOOL WIAPI CH37SGetStatus{ unsigned long iIndex, wnsigned long *iStatus ):
unsigned long WINAPT CH3TSGetUsbID( unsigned lomg  iIndex )

unzigned long WINAPI CH3TSGetVersion( J;

HAHDLE WIKAFT CH3TSOpenDlevice( wmsigned lomg  iIndex J;

unsigned long WINAFL CH3TSQueryBuflownload( unsigned lemg  ilIndex );

unzigned long WINAPT CHATSOueryBuflpload( wunsizned long  ilndex 1:

BOOL WENAFT CHETSReadlatal | wreisallons alidec)  waid #abubfer; msisnediline’ isLencch
:

0

[ =% [ 7% |[ =

NATIONAL
B INSTRUMENTS

AREVI: CH3TSGet Config Deser. wi

A4 5 R A S SO h e R A S — S8R B SURAF A ARIE C vk, g s otk
PAFIERAIE Lo DLL Bk S AT REAE I T34 R G0 B8y, Hdlken!
1) € X AE windows.h F1 (windows.h J& Windows SDK f{— /30, VC 597 A FEE iR i
Wi Windows SDK), ZLIERfMRHT LA S B Lol A, /2 48 %] windows.h X >3k
SO, AR windows.h SCUR A BR AR INTE “EUAEERAE" o BUAN Visual C++ 6.0 i
ISP K ST 22 H SR VC98 U3 R 11 Include S

M “HiabsE L d, YR PRS- E L, BAMETEXAE, s

FYF a mELER R 296 %


https://github.com/xuanleng/SiSR

THGEHE, AR

CH3TSAbort Inter.wi
LabVIEW Instrument
il KB

CHITSAbort Read wi
LabVIEY Instrument
i1 ¥B

CH3TSAbort Write. vi
LabVIEY Instrument
11 ¥B

CH3TSClose
Tevice. wi

LabVIEY Instrument

CH3TSDr iver
Command. vi
LabVIEN Instrument

CH3TSGet Config
Deser. vi
LabVIEY Instrument

CHITSGet Device
Deser. vi
LabVIEY Instrument

CHITSGet Dewice
Hame. vi
LabVIEY Instrument

CH3TSGet Irv
Version. vi
LabVIEW Instirument

CHITSGet Status. wi
LabVIEY Instrument
12 KB

CH3TSGet Ush ID. wi
LabVIEY Instrument
11 KB

CH3TSGet Version. vi
LabVIEY Inztrument
11 KB

CH3TS0pen Device. wi
LabVIEW Insirument
1l KB

CH3TSHuery Buf
Download. w1
LabVIEY Instrument

CH3TSQuary Buf
Upload vi
LatVIEW Instrament

CH3TSRead Data. wi
LabVIEW Instrument
12 ¥B

CH37SRead Inter wi
LabVIEW Instrument
12 KB

CH3TSReset Amx wi
LabVIEY Instrument
11 ¥B

CHITSReset
Device. vi
LabVIEY Instrument

CH3iTSReset Inter wi
LabVIEY Instrument
11 KB

CH3TSRezet Read wi
LabVIEW Instrument
11 KB

CHITSReset Write. wi
LabVIEY Instrument
11 KB

CH3TSZet Buf
Dowrdoad. wi
LabVIEY Instrument

CH3TSSet Buf
Upload. i
LabVIEY Instrument

CH3TSSet Device
Hotify. w1
LabVIEW Instrument

CHITSSet,
Excluzive. vi
LabV¥IEY Instrument

CH3TSSet Int
Routine vi
LabVIEW Instrument

CH3TSSet Timeout

x. i
LabVIEY Instrument

CH3TS5et Timeout. wi
LabVIEW Instrument
g 12 FB

CHITSWrite Aux CH3TSWrite Data vi CH3TSWrite Read vi
Data. vi L=bVIEY Instrument LabVIEY Instrument
LabVIEY Instrument g 12 5 g 13 KB

™ | e e

paEapEE

prappEEE
ArpEEEEE

B

1=K e S

aEEED

3TEDLL. 1vlib:CH3T6¥rite Read.vi FEFF4E
THEO HE@ FFW BAE BEQ TAOD #0@ B
> [@|@[n] ba|E o 120t BAEEETE |+ 5o~

error in (no error)

|

EXiia

error out

function return

iBuffer out

ofuffer out

ioLength iolength out @
=]

FAR:

ULONG =unsigned long; VOID = void; LONG =long; UCHAR =unsigned char; PUCHAR
= unsigned char*; PULONG = unsigned long*; WINAPI; BOOL=bool; USHORT = unsigned
short; PUSHORT = unsigned short*;

AR 2 BT
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31.6 NI-DAQmx % 4k

2%+

o (LabVIEW 25z FI#AE (45 =) » Jeffrey Travis, Jim Kring %, FRERH&41%.
LabVIEW for Everyone (Graphical Programming Made Easy and Fun, Third Edition ) 5§
TEL RN E TR R . X B SR R E A AR Y

o (LabVIEW SZER#HFE» Robert H. Bishop, National Instruments 3, FFH eS¢

31.6.1 NI-DAQmx faj4y 5%

(1) fasr

DAQ, Data AcQuisition, J&—RiE, BIEHEREE, E5c ol & o ss it 555
JE, X B R BT AN TR 8. T HAb R B AR S AR . T NI-
DAQmx ;2 NI A FE TG DAQ WA IKalFEY, 7 THA NI A1) DAQ #451IK
3fl. NI-DAQmx 4% T4 NI-DAQ (PAHIFRA “NI-DAQ” ), I HIEAZZiH) NI-DAQ
Ferl FAROE TIEZ R, W SR ORGSR . ZAARIREAR . RAME LT A e
fAfLr [ 2E . BAIK T LabVIEW HEEIIREL . M PRSI R P 10 P 2 % . NI-DAQmx
T4l NI-DAQ 1Y 2 47 & w2 t0 5 T DAQ Assistant DA 18 F1 58 50 & AT 55

FOMREREMNGSH T, LAESRE. — M5S0 HF AR L
R AR SRS, XEATEHIRER, SH PP HXET AR XEFEEENZ,
Nyquist-Shannnon SRAFEE I, REEM AR TYCREF T em MR wifs. (Heh 7T
T PRFHE SR, REESURE 2 /D N SRR K 5~10 %,

(2) 2%

NI-DAQmx ;25 LabVIEW BN, B TUAZ R HAPEN N B FR, 7T PAFE
EHMAR . ZENRRIVRR R, REERAEIRE -, FEEENREIRIK
K.

31.6.2 MAX B4t NI-DAQmx fEHL %75

MAX, Measurement & Automation Explorer, &7 NI-DAQmx #1 LabVIEW 2 [] ) 5K
A, H R SR Windows F-& . Ejg—> Windows FUFPEE 1, T BeE AT A
F, FIRAVIIH NI AR rA % (4% DAQ, GPIB, VXI4). #aifil, w2
F BT AR SOEE AL E S50 AL E T H . Windows %4545 S BILE H P 248 1Y e
AREFE, Hrpf3E NI AR DAQ 4. MAX & BG4 B4/ Windows &+
WSRMER, AP RS EA NIDAQ RAFEER&S . HEw LB Zi&
SV LabVIEW H1i) .

F PRl DATE 7 VTS MR AR 5 A0 A 4 B AR R B Bl R 4R %, 0 Data Acqui-
sition Devices H151] H T 2223 AE T ENL_FAY A DAQ + . EHL— DAQ |k, #%F% Properties
Bt DAQ K, FIPABEF|— M2 IUHIAXTIEHE . General IR T 5 FA X EAA(E E
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Tk

HHE, SRR

LabVIEW | LabVIEW Real-Timeffi#:

DAQmx | 85 86 2009 2010 2011 2012 2013 2014 2015 2016

9.15
9.2
9.21
922
9.2.3
9.3
9.35
9.4
9.5
9.5.1
955
9.6
9.61
9.6.2
9.7
9.7.5
9.8
9.9

Pe] 31.1: NI-DAQmx 5 LabVIEW [ A 251

A PAiE 1T Resources #5E % MR G R, LLanh kg, DMA DAE Tl &R
Fehik, Driver ¥ T 1% DAQ -RIUKBHFE 7 B Hit A4S B o7 B

F T R] AFE NI-DAQmx7.5 K A H 71 i) MAX 811 NI-DAQmx fEfllix %, X H:H

Pl DA SIS AR SE , AEdA TS b B R A A, M R A R . 2 TR SESERR R
R, AT AR MAX FIRSAETC B 175, FF NI-DAQmx ji Ul 3545 (1) e B i A A S
P . I NI-DAQmx E BRI :

FT9F MAX (Measurement & Automation), 7 DA S 510 EARFTH, LA DAAM Lab-

l.

VIEW F]7T.
C fi 45 FNE1T (Devices and Interfaces) ” M ERBESE PR EBE “Hrddt (Create

New)”,

S HE AR ] PRI i A . 2EHE 0 NI-DAQmx R af BB Al

Y% (NI-DAQmx Simulated Device)” Ff 5 “5¢ (Finish)”,
1 “PEFEIREE (Choose Device)” XHHE FPge 75 B RE IS5, L4 M series DAQ.
5. 1P NI PCI-6251 F-EA: OK ##4H .

31.6.3 DAQ T

DAQ Assistant, DAQ BjF, 72— BCE N RAL 55 Lol Er) EE A 0. DAQ

BT Functions>Measurement I/O>DAQmx-Data Acquisition ZETiA H . ¥ DAQ B F-4i

THF A B LER
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MAEE T DARRFEE Y o 24 DAQ By F-E AMER i, DAQ B X s HERF 2 Bzl .
—HATHF DAQ BT, Tii'E NI-DAQmx {145 ir 5 A 98 5 ] MAX it & NI-DAQmx {1 5%
AP REEA—3 . 11 DAQ By @i R4 VI By i F2anF
o FTH—Hy VI,
o TEHEIE Hii A DAQ BT
o HF DAQ BT XHEHERS B P C B = AT 55
o MLE. firgs i NI-DAQmx {:55 .
o HH; OK #AH AR FIAE A .
o Ji HEL T TR ASUMIAE P 58 A VI
WA A DAQ B FEL & T DAQmx {F:55, WNZATR55 & — P AHATSS . Ik, BANRE
PRAEE] MAX rpogl R I o R AR 55 % T HAd R JH ] ], Al iiiad DAQ
Bl 42 i NI-DAQmx Task Name 50 HARFEE] MAX fpIfF e AR 6 . DAQmx
Task Name Constant &4 T 5 DAQ -Ri#47T@E M AE DAQ VI Hfifi F fj—#Fh LabVIEW %
P,
o MM AHHE I ) DAQ Bl T3l Hh PR S BATFAE T fi 3 B P % #E Convert to NI-
DAQmx Task;
o ULy B DAQ B3 DA B e B4 55 5
o B DAQ B )5, WI5Enifedt, 1% DAQmx (55T MAX Hhif Hn DAgH
R A
WAARZEAE Y i R H MAX () DAQmx {155, W4~ 2658 :
o T 4EAF Functions>Measurement I/O>NI DAQmx-data Acquisition 3637 #g H 3% £ DAQmx
Task Name Constant , F45 AHE K H,
o (E554FRA] DA AR T 72 T H B DAQmx Task Name Constant | 55 126 4% .

31.6.4 NI-DAQmx VI

WL DAQ B T2 Bl RER K IEALELE S I, B4 NI-DAQmx VI ;2 DAQ B
FEEIRE VLo FE8 S5 HABBRIER S, R NI-DAQmx VI ffE Al §E. NI-
DAQmx VI @A 235 VI BFEIR VI, HARE RIS IE YA [F] DAQ ThBER— 4
O VI WA A B . B VO F4E. 7E LabVIEW JEHifR I, AT
%t (Functions) 1%k, By “Ml& /O (Measure I/0) >DAQmx $(ff& %4 (Measurement
I/0>DAQmx-data Acquisition)” 571 E AT «

Windows Jii [ LabVIEW DAQ VI {ifi i [ 42 Windows Ji)t 32 {7 h7&4%4% % (DLL) 5
() NI 23 G451 NI-DAQ. LabVIEW 223 2% 4 NI-DAQ DLL 2% ¢F Windows)\ System32
HE N nidaq32.dll SCPR2& P DAQ RIm 1, Z2%E4E Windows\System32
HxT. Ffi)5, nidag32.dll S5 Windows FEMFZEXT 42 PAZRE I MAX 5 I BCE S

NI-DAQmx VI i {IAEF 8, FEA AT ILAEE:

o BIEE—MES (H5IH—4 MAX DAQmx {£55 ).
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o JHFNES
o WEE, PAMMRIEFREEL.
° @'JJ:E%O
o HIRIESF -
TEE R E:
o P A—EMAEENTES, BHEENEHES ABENTES.
o TEIGMRATSF Z WA IATE S5 o QAT SS IEAEISAT, BRI AT 55

31.7 EMCCD

31.7.1 CDD A4y

CCD, Charge-Coupled Device, Rifi#f . ! fRIERR UL, 1E— T ROLR CCD
A (FERAMEZ ), Fl—> th B L 75 s i Bt % JR X (B L ) CCD).
FBoE i BB —IA . OIXE), SEE—PRAMHAE—ER AT, M
it YRS WU IE P TR R AR5 . T2l — R R 1451, BT AT —
FRZB A T TR — B R 2SR5, W] DU £ T
FIR. — ELAFRIG, — Nl e S A AT A OB AT A48 R —
AN (IR . TFES i 5 — A F 2 B AT, PR 28— DT IOR S, R
AR . W BN EAR, $ 0 ] T DR EES T LT A — 2R 5
WHEES . TR, SRXEESRAE. BOHe, R AR el
R, SR BB — NS RBIUE S (BIAnE s fr OR fer0 (5 S5 — 1
R IE B AT ) -

Frame transfer CCD, i%4#% CCD. A frame transfer CCD is a specialized CCD, often
used in astronomy and some professional video cameras, designed for high exposure efficiency
and correctness.

The normal functioning of a CCD, astronomical or otherwise, can be divided into two
phases: exposure and readout. During the first phase, the CCD passively collects incoming
photons, storing electrons in its cells. After the exposure time is passed, the cells are read out
one line at a time. During the readout phase, cells are shifted down the entire area of the CCD.
While they are shifted, they continue to collect light. Thus, if the shifting is not fast enough,
errors can result from light that falls on a cell holding charge during the transfer. These errors
are referred to as "vertical smear” and cause a strong light source to create a vertical line above
and below its exact location. In addition, the CCD cannot be used to collect light while it is
being read out. Unfortunately, a faster shifting requires a faster readout, and a faster readout can
introduce errors in the cell charge measurement, leading to a higher noise level.

A frame transfer CCD solves both problems: it has a shielded, not light sensitive, area

thttps://en.wikipedia.org/wiki/Charge-coupled_device
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containing as many cells as the area exposed to light. Typically, this area is covered by a
reflective material such as aluminium. When the exposure time is up, the cells are transferred
very rapidly to the hidden area. Here, safe from any incoming light, cells can be read out at any
speed one deems necessary to correctly measure the cells’ charge. At the same time, the exposed
part of the CCD is collecting light again, so no delay occurs between successive exposures.

ICCD, Intensified Charge-Coupled Device, ¥§5i H T-HE &4 2% -

An intensified charge-coupled device (ICCD) is a CCD that is optically connected to an
image intensifier that is mounted in front of the CCD.

An image intensifier includes three functional elements: a photocathode, a micro-channel
plate (MCP) and a phosphor screen. These three elements are mounted one close behind the other
in the mentioned sequence. The photons which are coming from the light source fall onto the
photocathode, thereby generating photoelectrons. The photoelectrons are accelerated towards
the MCP by an electrical control voltage, applied between photocathode and MCP. The electrons
are multiplied inside of the MCP and thereafter accelerated towards the phosphor screen. The
phosphor screen finally converts the multiplied electrons back to photons which are guided to
the CCD by a fiber optic or a lens.

An image intensifier inherently includes a shutter functionality: If the control voltage
between the photocathode and the MCP is reversed, the emitted photoelectrons are not accelerated
towards the MCP but return to the photocathode. Thus, no electrons are multiplied and emitted
by the MCP, no electrons are going to the phosphor screen and no light is emitted from the image
intensifier. In this case no light falls onto the CCD, which means that the shutter is closed. The
process of reversing the control voltage at the photocathode is called gating and therefore ICCDs
are also called gateable CCD cameras.

Besides the extremely high sensitivity of ICCD cameras, which enable single photon detec-
tion, the gateability is one of the major advantages of the ICCD over the EMCCD cameras. The
highest performing ICCD cameras enable shutter times as short as 200 picoseconds.

ICCD cameras are in general somewhat higher in price than EMCCD cameras because
they need the expensive image intensifier. On the other hand, EMCCD cameras need a cooling
system to cool the EMCCD chip down to temperatures around 170 K. This cooling system adds
additional costs to the EMCCD camera and often yields heavy condensation problems in the
application.

ICCDs are used in night vision devices and in various scientific applications.

EMCCD, Electronic Multiplying Charge Coupled Device, HL {5445y, =—Fh
RSRAUEERS CDD. (HE 5 5 RHLR T2 CCD LT JLMbgsR CCD, 41
AL A fEIRECAY CCD, 2EMCCD @ — U T REAE A0 R, HAT e M AR JR%
IR . EMCCD 2R, A RPHRIE “7 L3R $oR, & —MilEsiels o i
£ N (1wt T A = S DA ORI TV 2 € A A R e Eer I D) R L) [t RS 7 M s

282k [1] 8588, BEF. EMCCD TAERER R PERE T [T]. 14 86 i 71,2009,(05):24-28.
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31.7.2 EMCCD HI1 ICCD (1 5]

% www.lustervision. com/new-product/emccdxj201560528. shtml

EMCCD 2 L 1534 CCD, B ICCD i ih N fich RELRI PRl CCD. BIAE
IR RN 5 P oy A A KRN 45t SR AR ) K A (9 #5 Z1, 1l EMCCD e ARX 1
PSRBT 2 A R T 58 RIS . Bir LA EMCCD LR 35Uk rp B I o R
2, EMCCD MMLRIIE s 4127 ATl DA I e ICCD #il EMCCD K F

ICCD HYJECR i P LE Y Seilad G B BN T, H P A Bl R A T
PN ON =1L EN R BB 3 Fs el i ai s e 5 3R S AR 11 BO, FEa Ui = Pk
RZALDOEE T CCD ¥ Bty . ICCD FA PR — @ SN 5
R T4 BT, R R AE G L AR E ke B S Al DA B s ] 3 B, —
efF i o TR e T SR IR IR, TR PR
—EMkK.

EMCCD AR BHZAENHIAY COD Beth P77 8 RN —MMaaAeTr o, It T
AT P B s B M TR I R A Y e e AL RO, A
7 AT Lo I P DA I R s T DA B e A RO A, XRS5 1 s Ut v]
PAAREEST T . EMCCD A% ICCD A @ 50 2 BEAR G, BURARDR, Aad ik
AR TR 73 B A 4 ICCD

EMCCD #1 ICCD 1 2% :

o EMCCD A& PRt imas A LA LT R BRI s e B T, 5IAR SRS

SIS GRAY , ICCD BOARRA Al R A A XA L -

o EMCCD #iI45 Z R 51 A INHA] 73 HEICCD AR R] LR 2 AP 5

o EMCCD R i) CCD Jt5 J1 ] DA AR eI B 51 R332 1 2] 90%; 11y ICCD 1L Y

Jer A G ARSI, R R BRI T RCRIR A B 50%, HEARE.

o EMCCD Y3850 a8 H B0A ik LRl 107 ICCD R AR i . Mk, SRR ik

Ho

o EMCCD Ry=5[a) 73 R A2 R R A/ NP, 73R L ICCD i, & A 2L fiBlo 40

S, i A ICCD #l EMCCD 5 RFf 5, EMCCD ML A miid 2 ik %

{9, At EMCCD $AR BT X0H . S50 Ok B= Y 20K, 4t — A58 R0

5.
31.8 PI-MAX3 #1 CCD LabVIEW S B>
PR ) 78 B vi BFE ExamplesXX_ver\Fast Examples H¢ F4F|. FFETEN
e TR F SR Vi SCPFEV A SRR, SRl B B 20t Examples SR 54K

TR vi #B A DA Bx JF3k ) Mt & Had il E CCD 401444k vi, i ExOpenGlobalcam.vi,
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ExOpenGlobalPulser.vi, ExSetupROLvi, ExSetupExtSuperSyncro.vi 1A, X SEHR2 8400
PEAEA PN R B vi, FEERR X R vi YT vi AEE, BN S
e . Bl vi AR RIRIER vi, R AEREHN, AP R mgz2
vi, JRHCHEEERY, JCRER, HA TR SO . TR 7m Bl vi 2EA TR
Y. SECE BER A& EMCCD 11 - F. LightField #¢F 1 -1 (2 WinSpec
BAFR ) —EES.
(1) ExOpenGlobalcam.vi, ExOpenGlobalPulser.vi: $TJ} CCD, €4 /A&, Bk
Ik PS8
PRyd ) 52 i 4 42 Ry AJA - (Global Handles) SEBURY. W70 J6iz4T ExOpenGlobal-
cam.vi, 1247 ExOpenGlobalPulser.vi, X FEsl5E i T 4R ) 8 . 7234~ LabVIEW
Fefpisfrid e, REOR K] Camera, KA1 vi RFBfT—I. XMW~ vi fREH, T
AT, BRI .
ExOpenGlobalcam.vi i ZANEJZ vi ¥ .
o & —/~ vi: CamHandle.vi, 4 JRAr& .
o %5 A~ vi: InitToolkit.vi. SITK ZFEAHIHAML .
o =" vi: CameraOpen.vi, & Camera %5 DA MW IEERIA S5
o ZEPUAS vi: ToolKitlsError.vi, # &M HESEIR.
ExOpenGlobalPulser.vi i ZANE )2 vi #)1;.
o %—~ vi: PulserHandle.vi, 4525 &,
o %5/ vi: PulserOpen.vi.
o %=/ vi: ToolKitIsError.vi, A ie15H 1%,
(2) ExSetupROLvi: ROI, Region Of Interest, CCD BEN:SH%E, HEZ DR vi fl
JEJZF vi F R
o HH—AT vi ZJK)Z vi: CameraSkips.vi. This Vi will allow the setting of the skip
parameters in the camera. This will allow a number of pixels to be “passed over" and
allows for a quicker read of the camera.
%% : Minimum Block Size:2; Number of Minimum blocks:5.
SR X SEUE RS S, B K ERAAE. 7E WinSpec ] 7T~
M, Vertical Skips #>A 14 Vi. f& LightField F ' F#f, Appendix D:Reference
Topics>Cleaning and Skipping Algorithm 5>/ 5 140 i i .

o Minimum Block Size: The number of lines to group on the CCD shift register before
discarding (for lines that are to be skipped). Sets the size, in rows, of the skip blocks
that immediately precede the data. The default value will generally give good results.

o Number of Minimum blocks: The number of minimum block sizes to do before
active data, after which the grouping increases geometrically. Sets the number of
binned "skip" blocks preceding and following the region of interest. The default
value will generally give good results.

WinSpec % ¥i: Hardware Setup>Clean/Skips>Load Default Values
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LightField ¥z ¥i: Experiment Settings>Sensor>Sensor Cleaning
B, X BRI

o HBTAT vi 2R vi :ExSublstrip.Vio T HHEET vi, CameraROLvi #i%., +&H
HKVCE M HA CCD R X, A 7RHBl vi, ExSub2strip.vi, HREE M4 CCD
BRI, FATATEEHA
S x1:1; x2:1600; y1:1; y2:200; x bin:1; y bin: 200,
SR A1 CCD B 1600 x 200,

Shift Register

<";’I]II|IIllIII|IIllII|}/:/1{|||
\Wavelength

(1) +—  (X-Axis) \\ (258.1)
] 1

o 7/

£ \

a5 \ N
[1.1024} ‘ (256.1024]-

1024 x 256 CCD
Pl 31.2: AkdrEliE L. 3 H WinSpec User’s Manual

o x1 FOR x BRI RIRG R E, x2 TR x fnE ML IR RAE. y1, y2 16
L FOR y BT AR R L
« x bin(binning), FI7R x L MEFRRA, ybin [FIH. K THERE S, FROTHF
y s S, By bin #8200, K T ARMARPER, HEA R x
fH S HA TR KRT, /P x bin B E N 1.
WinSpec % Fi: Acquisition>Experiment Setup
o Select Mode: Imaging Mode or Spectroscopy Mode
& Clicking on Full loads the full size of the chip into the edit boxes.
LightField ¥z ¥i: Experiment Settings>Regions of Interest
o FB=/"1 viJZ&/~fl vi: ExSubSetup.vi. This Sub VI sets up the skips, cleans, and shutter
parameters. This should be changed to suit the camera you are using. 1 Z4NE)Z vi 4
i
o B—IEJE vi: CameraCleans.vi, 3K iFE CCD it Fr HLfA 1
RN S H3 : Number of Clears: 1 ; Number of Strips Per Clear:50; Continous Clears:0
SR X S ELS & EMCDD 345, 2% Hrpr Cleaning #84),
X BT AR
o Number of Cleans value is ususally set to one(1). These are additional clean

cycles that can be required after a start exposure signal is received and the

3 A S HER IR Bl vi BRSSO BOE i B
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current clean cycle has finished. The maximum value for this entry depends on
the camera. @ XN 1.

o Number of Strips per Clean sets the number of rows that will be shifted and
discarded per clean cycle. While a large number such as the number of rows in
the array may result in the best cleaning of the array, the tradeoff is that there
may be a significant delay between the receipt of a start exposure signal and the
beginning of the actual exposure. This delay occurs because the current clean
cycle must be completed before a start exposure signal received during the cycle
will be implemented.Typically, the default setting is much smaller and in time
critical experiments, the setting should be 1 or 2. {E# KA CCD F7450H
Z, (R, FFEM R

o Continuous Cleans is available when the start of exposure is tied to an external
trigger.This parameter is a flag that will allow clears to be performed "contin-
uously" while running. This is the number o strips to clear before looking if
an external trigger has arrived. This mode is usually used when collecting data
with the camera in external trigger mode and the shutter disabled open.

WinSpec ¥ ¥i: Hardware Setup>Clean/Skips
LightField ¥ ¥i: Experiment Settings>Sensor>Sensor Cleaning
o £ ANEJZ vi: CameraShutter.vi, % & CCD [F¥FFF1 %,
2LiNZ %L : Shutter State:4; Shutter Compensation Time: Pre Open:0; Shutter Com-
pensation Time: Post Open:0,
SR

o Shutter State %4 4, F7/8x CCD —H & -

o Shutter Compensation Time: Pre Open, H 37 fF Photometrics brand cameras
F1 Acton InSpectrum camera, B] PAARTE.

o Shutter Compensation Time: Post Open [{E XA 1% &, & CCD ],
AR

WinSpec ¥ ¥
LightField ¥z ¥i: Experiment Settings>Shutter
o FH=AJEE vit ToolKitlsError.vi, #:#r SITK 41 26 A 5 1%
o FBPUAT vi J2JiE )2 vi: CameraTrigger.vi, WK E & CCD 55l A=,
2RiNZ%L: Timing Mode:3(Strobed/Ext Sync); Trigger Edge:2.
SR
o Timing Mode:3 F/R ik 142 sMit &%=, “Each exposure requires a trigger (Ext
Sync, Strobed Mode)” ;
o Trigger Edge:2 F/n g Sl A IR EW 2 TIRNUT “Negative(falling) edge”.
WinSpec ¥ ¥
LightField ¥z ¥i: Experiment Settings>Trigger>Readout Per Trigg
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o FHHAT vi £JE)Z vi: CameraADCset.vi. ADC, Analog to Digital Conversion, A%
UG SN TGS, R0
RiINSH ADC Speed:-2; ADC Gain:-1; Read Out port:-1; ADC offset:-1
SR
o ADC Speed: For Slowest ADC speed set this to -3; For Fastest ADC speed set this
to -2; To use current ADC speed don’t hook up or use -1 otherwise put speed in as
KHz.
& ADC Gain: To use current gain don’t hook up or set to -1.
o Read Out port: To use current readout port don’t hook up or set to -1.
o ADC offset: To use current offset don’t hook up or set to -1.
WinSpec ¥ ¥
LightField i ¥ : Experiment Settings>Analog to Digital Conversion>Electron Multiplied
o 7T vi SR vi: CameraADCget.vi. FKBCY MBI H 8., 700 vi 5
HiH T ADC Speed i,
(3) ExSetupExtSuperSyncro.vi: H— 451 vi #§5, FHKi&E CCD ffit k{5574 .
o H— T vi £/l vi: ExSubCheckCamPulser.vi, ¥;#F Camera FI Pulser 4= J5/)4H
.
o AT vi J2 /Rl vi: ExSubSetupCamPulserExtTrigSuperSync.vi. f— &R FJKZ vi
4 o
o F—ER vi £ CameraShutter.vi
L vi A E5, MBRIEAL.
o BRI vi 421 CameralntensMode.vi, 5 B0 FL 59 AL FHE 37
%% Mode:2; Intensifier Gain: 20
SRR
o Mode:2 Z GG —EITH
o Intensifier Gain: 20 F/RMTR(EE N 20, N4 42 20 N RIGEE.
WinSpec ¥ ¥
LightField ¥z ¥i: Experiment Settings>Analog to Digital Conversion>Electron Mul-
tiplied>EM Gain
o BE=ARE vi £ CameraTrigger.vi
i vi fiEs, MEREEAL.
o FEVANER vi £ CameraCleans.vi
i vi A H5, MBRLAL.
o SBHAEE vi & CameraSkips.vi
L vi f7 5, MERRLAL.
o FNNEE vi 420 PulserExternal Trigger.vi. 1% B 2Mil A AR DA MAH & S45 .

WEE: R Vi AR TR SO TRR vi P AE R OAF S R, (EUR T A T RE 9 AT S
KB, BRASEWSENLE, [BRAER A 2L R R R A Je e TR
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%% : Threshold:1; Slope:1; Coupling:1; Termination: 0
e IR
o Threshold: & fill & B [HE, BANAREF (Volts).
o Slope: filt)ciiy, 0 Fon MR, Fon ETH A .
o Coupling: & E il A2 A (AC) filkik 2 B (DC) fil’k, 045 ac, 1
R de,
o Termination: % B FHHT,0 /8 50 Kitdtt (Ohms), 1 FREHEBL.
Available only in Kinetics mode or DIF acquisition.
e FBEMEE vi /2 PulserGateWidthDelay.vi, This VI will set the gate width and
delay values for repetitive pulsing in microseconds.
S%: Gate Width: 0.1(us); Gate Delay: 0.0(us)
SR -
o Gate Width: This value is the width of the gate pulse in microseconds.
o Gate Delay: This value is the delay of the gate pulse in microseconds.
o FHAANEE vi & PulserOnChipAccum.vi, % & 25 CCD ith H {8 Hil I BE G IR
%% Accumulation: 1
SR Bk IR SR, 1 FORBDE— SR IRE, KT 1 RREeE
YR B — I AE .
o FHILVNER vi /& PulserSetVar.vi
BRINS % Parameter ID:1002; Value:1601.0
S8 : Parameter 1D,1002, %7~ Pulse Delay From;Value, 1601.0 7R del
from ext trig in, [fi] 1602 Z7 del from tO out.
o BETNER vi £ PulserSetVar.vi
BRINS % Parameter ID:1102; Value:0.0
ZH e : Parameter ID,1102, 37~ Braket Pulse;Value, 0.0 #5755 turn off braket

pulse.

31.9 PI-MAXS3 i R4 LabVIEW R T

CCD %42 LabVIEW 12 =2 B/~ il #2 7 ExDataCollectPulserNframe.vi i 51 3
o XHETEAU T .
o FH—AT vi Z2/nf vi: ExSubCheckCamPulser.vi. £5#F Camera £ Pulser 4> J&f)4H
.
stk At v, X HUMBR ?
o ZB 1 vis2/~fil vi: ExSublnitCamPulser.vi, CCD #J#ffk. HIZAIEE vi FI .
o F—AJEJZ vi &&: CameraExperiment.vi, This function will allow the setup and

running of a basic data collection experiment. All advanced camera settings are set

FYF a mELER R 308 %


https://github.com/xuanleng/SiSR

TGRS, WA

to good defaults.

2 %: Exposure(sec):0.0001(s,100us); Number of Images: 200(74:: 13X L% ™ k54
AW 1% A Number of pulse)

RiINSH: Acquire/Focus Flag: 1; Number of Accumulations:1

o B ANEJR vi &2 Pulserlnit.vi, fl 2 J& Pulser?

o B=AER vi 42 Cameralnitialzie.vi. #4546 CCD, Bl 5 REF R .

o FB=/"T vi s2/~fil vi: ExSubCreateFileMultImage.vi 1 Z-iE)E vi 141,
BRINS B Number of Images: 1. HIAi A7 o #4 Lk —2BH 21 Th e .

o F— KR vi 2 CameraGetDataDim.vi, This VI will return the X and Y dimen-
sion of one frame of data as defined in the camera. A~[EEAM, HEHE Fij i 0 3¢ B,
W% 1600%1, FEMA T .

o BAICE vi 42 ImageCreate.vi: This VI will create an image space to hold an
image of dimensions X and Y, number of frames and of the data type specified. A
handle to this image is returned to provide access.
2RiNZ %L x dimension, y dimension: f Fi il vi $HU53);Data Type:4; Number
of Frames: 1
ZHWI:

e X dimension: Number of data points in the X direction.

e Y dimension: Number of data points in the Y direction.

o Data Type: Type of binary representation of the data. 4=32-bit floating point
o Number of Frames: Number of full frames of data X by Y in size.

o Image Handle: A handle to image created is returned to provide access to the
image. Handle )iciE 2404 7

o FBHZAEE vi S2: FileOpen.vi, R3S

FPUANT vi S278 1 vi:ExSubStartExpPulser.vi. HZANRE vi #58.

o F— KR vi £ PulserStart.vi

o B ERE vi 42 CameraStart.vi

FHAT vi 278 vi: ExSubNframeColMultilmageFast.vi. 12 /MEE vi #4.
ZRINS B Number of Images: 1. FIFij A B 44 s 2k LB 22 b 1 Dbk .

o F—JEE vi & CameraCheckData.vi, This function will return the number of
complete frames of data available to the calling function.

o BFANER vi £: CameraGetData.vi, This VI will retrieve the data from the
camera and store it in the data area of the data cluster parameter. The storage space
for the data must be pre-allocated by the caller. The dimensions to be allocated may
be obtained from the CameraGetDataDim VI.

FE="JEJE vi 52: ImageGetLineF32.vi, This VI will return a 1-dimensional
line of data from an image in 32-bit Floating Point format.

Ri\Z % Y Position:1; Z Position:1
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SR]:
o Data Handle: Handle to an image. This is obtained via the ImageCreate VI.
e Z Position: This value is the 1-based position in the Z-axis of the frame of data
from which the line of data is to be returned.

e Y Position: This value is the 1-based position in the Y-axis of the line of data to

be returned.
T vi 22 vi: ImageDestroy.vi
£~ F vi 27 vi: ExSubStopCamPulser.vi.
o FB—JEJZE vi &&: CameraStop.vi

o B NEJE vi /& PulserStop.vi

o i
o i
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32.1 Install R on Mac

HEFEEM N LHEAIT, https://cran.r-project.org/bin/macosx/. RJ5%
T A 4B A% RStudio.

32.2 i Y packages

32.2.1 ggplot2
32.2.2 data.table
32.2.3 tidyverse
32.2.4 magritter
32.2.5 patchwork
32.2.6 fs

32.2.7 rvest
32.2.8 purr
32.2.9 drake

o drake_plan: create a workflow data frame

o make: build your project

o vis_drake_graph: show an interactive visual network representation of your workflow

o drake_history: show what you built, when you built in, and the function arguments you
used

o loadd: load one or more built targets into your R session

o readd: read and return a built target

o outdated: see which targets will be built in the next make

o deps: check the dependencies of a command or function

o failed: list the targets that failed to build in the last make

o diagnose: return the full context of a build, including errors, warnings, and messages

32.2.10 janitor

- comment style


https://cran.r-project.org/bin/macosx/
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32.2.11 httr

Use GET function to connect with website and get data from it.

32.2.12 V8

32.3 /phi1-

o never use these two commands in the head of R script

o first (instead use here::here())

1 setwd ("xx/**x/*x")

o second

1 rm(list = 1s())

Don’t try to change the .Rprofile and affect the data
o check the loaded packages

1 (.packages())

o set the working directory

1 setwd ()

I custom the short key in R with Cmd+Shift+H.

o tidy code’s formatation Here I just introduce the tidy method in RStudio. 1. select the
region, e.g. Cmd + A 2. print shortcuting Cmd + Shift + A to format the code or run
**gstyle active file** in addin

o get file’s path

1 full_path <- normalizePath(file_eg)
2 dir_name<-dirname ()
3 file_name<-basename ()

o insert and run R chunck in Rmarkdown insert: Cmd+Opt+i run: Cmd+Shift+enter
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33.1 Install Julia on Mac
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