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H5Z, Robert Gentleman /& —HAEM2ESK, HAEG T EX BT ENLY K. IR R 1ES WVIE
N THEDG T, F R ES &ROIEE N T EDGTEm et JEk, e 7 R1ITHTAEDE
B2 0T 1 B Bioconductor. JE L f# F Bioconductor, FJ DARRIS Ml AF P %4k Al i s A Hs 34T
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1. RESTEREBAFR

RIEF e HITIR, REWE M N DL R 38 5 A X SRR AR, i Hon] U
AT H O S RS . XA BT RRE I AR, SRR, JFREE RS TREA T, &
ATTAT DALE B Rty S HE B AR ol il S AR R 23R8 P A R B R oo Bk, JF HATA
CRET FIT R LA AN, i R A XA ABOR 5 K

2. EA RIBESTUSSHIHENHETMLIE, FiRFEE

MR REG I JLAa s, WATLEAT AT — > — RN SRR, (HE, 438
BB T BT RN, Tah BE AR A (A A P T e A REE, JUDRAD LT
REFH FATSLHLEE AR R BB, T I TR ] U TSR B X TAE. R ES A LURR R, 7
VR A P& A B e, ARSI ARG AL it . AEBR 2 TR U, AT 7R E 2 KRR A 3L
Hes ek 3SR RNIR T A BRI 2 WK, T R T8 5 AT DLARBE & R

3. LFFrBEFBXMEIFES . BIEEMFIEE AT LIET R B35 K5THK

XTI ARSI 5, F4R R IEFEEMEY 7. BRIATE K SPSS
PR ARH 768, EARZIEFERFATHI M7 VELE SPSS i LASEHL. 11 R 15 & 1S Hd L
T ARG B, S MgE T M7 i AR T 0 R BLARREAE S — I RIZREL, A0 70 S AL AT
ik

REF G M e ol DA Bh AT AR e G i 0 i . Bt a2 AL 882 2 554155 . R B
BRI A 4 B AR AT RE A AT LUKE B 2R Bl e 09 B 5 T BT R AL ) I

4. REIGAYEHEIRG R E, ATUEZER

AIRZ I PREE AR AR R L&, AR 8 T = 20805, I 84 2 IR TR) RS ) U B it » Sebs b,
1R 2 KA RE R O 2 A I R A nT LA .

B, EEREZ AT OB BRI R G, I — N 4408 COVIDI9 B R Ak nT BATRIE SR
HUAERAS [F) 1 DX 7 e o B e R D7 B2 . AERR . ERE. JETD. R ABCEEE . A1 5E 4T LA
FHIX SR R AT R R R L E . BT GitHub Al Bioconductor %R, HHEIYAE CRAN
(Comprehensive R Archive Network) A 18948 /N R L, ¥ K Guil24. AEWME B4 SR iz48f
BTG LA o) S5 A

B2, RIBSEBIE MG ) 82 — N e EE HRATI LR, JUHAER % K88 7
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R BS X MEREERA S, T2 MEE RS T & FiE1T, 3 Windows. macOS Fl
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Linux. ZLEAT RiBET, WELLE R AR, AT RABFE 7ML N M 2R A. R &
FIETRE AT KA K g S M2 TS, 1 RStudio.

R Al RStudio FIIX 7], AILA—A)IEMEFEN: R & RIES B IARESS, 1M RStudio A& R fl—
ERTT RIN GG [Btl, 7£%2%¢ RStudio Z AT L2044 R.

FHEC @ 1) R %04, RStudio ik R gafR B0 7 DU, BN S | (B0l RS . thst,
RStudio #&m TSR M, BETEE AL REIME LR SRR, WEE AT, f
T RStudio DyRes K H 5 T A, IAEA R 15 F I — 2 %3¢ RStudio, XfHif3 R e 4= 2]
TSI B B AR A8 AN 5 6

1.21 RIBEHTEHMEZE

R 155 S FF Windows. macOS. Linux #1E &R %8, KUL/EREN R E /7 M3k Chttps://cran.r-project
org/, W 1-D J5, FATHEZEMRE B SiHENL ERERIE RGIEEN N A R 88 . Ll Windows
RGNHI, AR RIES IR LS. 155, % “Download R for Windows” ##4% .

€ 9> € % cranr-projectorg % D)

o a The Comprehensive R Archive Network
% Download and Install R
Precompiled binary distributions of the base system and contributed packages, Windows and Mac

users most likely want one of these versions of R:

CRAN 5 4
. * Download R for Linux
: (Debian, Fedora/Redhat, Ubuntu)
Search
1-1

FENTEHUE)E, BHEd “base” 82, WK 1-2 fix.

cran.r-project.org b4

R for Windows

Subdirectories:

base Binaries for base distribution. This is what you want to install R for the first time.
contrib Binaries of contributed CRAN packages (for R >= 3.4.x).
old contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 3.4.x).
Rtools Tools to build R and R packages. This is what you want to build your own packages on
Windows, or to build R itself.
1-2

)5, B “Download R-4.3.2 for windows” BERD A P44 T4k, WE 1-3 i

~ @R The Comprehensive R Archiv X +

¢ > C % cranr-projectorg

R-4. 3.2 for Windows

Download R-4.3.2 for Windows (79 megabytes, 64 bit)
README } N

New features in this version
CRAN
M 5 This build requires UCRT, which is part of Windows since Windows 10 and Windows Server 2016.
?ﬂlﬂﬁ-“ﬂ’* has to be installed manually from here.
earc

1-3
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RIESEFEIES TR

TEGER)E, TR, MR RS BRI, B B 1%

HIEDAT, npE 1-4 Fios.

R
R T B G AT — 4.

WL R, A F—%T .
‘ GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

02110-1301 USA

Preamble

la ZEMES - R for Windows 4.3.2 -

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin St, Fifth Floor, Boston, MA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

The licenses for most software are designed to take away your ¥

|

x

R

i

B 1-4

SEFF R IR Mo

LHTERE, MEATIF ROAEA T, 22 A 2

RTBA M LR H 3, — BB 2RI o SR, ol CLEHEN R E . &5,

BEPAN AV EReE el R W TR TPAN

print("Hello, world"), #R5#%[A1 7548, 5B 1-5 fin. 183] T 45 R "Hello, world", P 22T

o

“RRGui (64-bit)
Xi mE =F Rt BFa 80 =5

R version 4.3.0 (2023-04-21 ucrt) -- "Already Tomorrow"

Copyright (C) 2023 The R Foundation for Statistical Computing

Platform: x86_64-wé4¢-mingw32/x64 (64-bit)

REBMBE, AR TR,
EFEFH TR ES 0.
F'license() "Bk ' licence () ' RE WM ANFHE-

RETE1ETE, ﬁ‘L‘F%)\J’]ZﬂlHﬂTmﬁk
F'contributors ()"’ &

cER{EE
Al'citation() '"“"'LEMJDHE-EHJE%NEWMIFHREﬁR&F?@

F'demo () ' RE—LTIEES, H'nelp () RIEBESEMISF, 2
FA'nelp. scare () BT ETML] W ES R AR -
Aran "iBR.

URRRFNTETEETE)

> print ("hello world"™)
[1] "hello world"

>

> |

& 1-5
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1.2.2 RStudio By T Az

RIEFZTIHREUES, BARIESHEASRBHRMT UGS R A, (F#ERAEH D6
K. FLHEEMA RStudio, BERARZVIMM R EFHEMITKIEE (Integrated Development
Environment, fij/ IDE) . i Z{E®R M2, R G5 &2 RStudio FIHZO AR, %3 RStudio Z FIA A
LR RWET. RStudio /&2 RIGFEM “ZEH” , NRIGFHRM 7T AR, BEHMEH RS,

RStudio F)E /7 /3% Chttps://posit.co/download/rstudio-desktop/) U1 1-6 frzr, #.ili “DOWNLOAD
RSTUDIO DESKTOP FOR WINDOWS” #%£H, RJA[ % RStudio # % %& .

RStudio Desktop - Posit x +

» € 25 posit.co/download/rstudio-desktop/ B

E;:’AJ Poslt PRODUCTS v SOLUTIONS v LEARN & SUPPORT v EXPLORE MORE v PRICING

. .
1. Install R 2. Install RStudio
RStudio requires R 3.3.0+. Choose a version of R
Size: 215.66 MB | sHA-256: D3ce3c42 | Version:
2023.12.1+402 | Released: 2024-01-29

1-6

S Tk 1Y RStudio Bt 22356 LS 5h RStudio Z3EF2 2, W 1-7 s, HBEGNKE, BF
By “ N7 fRAR A,

© Rstudio 23 - %

Fi{EFR RStudio THRERF

HAFFEAE S| SR EStudie [I3EE.
il
g [T—H W] .

BUA )

B 1-7
A T ELPRAL I DhRE 5K . AR50 BEAF ) RStudio K% 2] R 1R 5 Mg 5 A .
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1

2.3 RStudio #1E

A IRATTE 2T 3 — I FTIT RStudio I, AR CHL T F i /2 _E A S FA 19 File "—“New File”

— “R Script” SHREI, BIWH WA 1-8 Fros i 5t i .

RStudio = (m} X
(2}
File Edit Code View Plots Session Build Debug Profile Tools Help
O -l H R A Go to file/function - Addins * Bl project: (vone) 4
9] Untitiea1* = pvironment 8 History  Connections  Tutorial f={m|
|k [)Sourceonsave | Q /- ‘* + Source = # | 5% importDotaset = | W 134mi8 - | List =
1 s iE—1mE R = h Global Environment = !
2 cvdl9 = c(83534,2640626,585493) ﬁiRun&EﬁﬁﬁﬁFﬁEﬁm{{ﬂ FEYT
3
4 ¢ BEEEE I cvdl® num [1:3] 83534 2640626 585493 I
5 barplot{cvdig)]
REIHS X Environment: SARICTLAERANE,
HEEELIEENTNR
fh-m Help Viewer Presentation =0
515 | (opLevel) & R Seript Sewort - (@ o *
Console  Terminal Background Jobs =0
R R432. ~
- 8
A'demo()"#E—LTEERF: B help ' RRRTEMBIA B g
A help.start() AEdvmL IS S EERHTH- 2
H'q() " Bdir. ~
[workspace loaded from ~/.RData)
o
> ¢ ER—1EE g
> cvdl® = c(83534,2640626,585493) C0n50|e|Z ﬁi%?ﬁﬁ'ﬁﬂﬂ‘]ﬂﬂﬁ §
> # BRARME = — -
> ¢ anawm HITERBSRRERS |
> # ER—TEE o
> cvdl? = c(B83534,2640626,585493)
S e mrARE Plots: EFHIEIGIEXBE BT

> barplot(cvdls)
>

1-8
R BB — 408 “Untitled1” ) R AU URBRAENNR) o BUER IAEATY

5 XA SRS, S 5EUn, REERE Crl + S BPRIRA7 S0, thn] DU v sk 32 ks v )
“File” — “Save” SEHLIETHEAT (RAT . #4522k “ Save File” XHAE, 7EX1HHE - a4 “ Untitled1”
XA E AT, AR5 Hd “Save” HHIIRAE M.

FEARRS S 5 X I N A ARAD, R s “Run” 4241 RIS AT 6AR IR EEAT AR, & di—

FAEAT AT, WAE RS Ctrl+Enter 3217 . FHiiI /2 R 7772 Console [X, X AMX Ik HAT

A, PATEIR M2

WoRTEXHE . A X EE 4 AN, R “Environment” #EELH 0

SCAFTAR R SUE, FATH CUEN B A A SRR A E. AT XIS “Plots”
MTBReBEaR. Flm, e S XA A

#EE AR
cvdl9 = c(83534,2640626,585493)

RN
barplot (cvdl9)

Sl 1-9 Frs .
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© Rswdio - B X
File Edit Code View Plots Session Build Debug Profile Tools Help
AR IR = = A Go to fle/function * Addins = Bl Project: (None) |
9] untitieat* =] m History Conmections  Tutorial =]
I [()sourceonsave | Q 7 = "-- #Source = T 2 | | 7 import Dataset = | W 134miB - & List = -
1 siEg—TEE R ~ | ik Global Enviranment =
2 cvdl9 = c(83534,2640626,585493)
3 values
4 s BRFELE cvdle num [1:3] 83534 2640626 585493
5 barplot{cvdi)]
Flesl'm Help  Viewer  Presentation =0
515 (TopLeve) = R Script = A Zoom  Bepen - 0 | f & -
Console  Terminal Background Jobs =0
R R432. -~/
- 2
A "demo() #E—STEEM, M help() RARTEEMIMN, B =1
A help.start() BidvmiL S S £ EWBTH - 2
fA'q() Bdir. ™
[workspace loaded from ~/.RData]
(=}
> & fER— 8
> cvdl9 = c(83534,2640626,585493) 8
o
>
> # BRERE -
> barplot(cvdi9) —
> # ER—EE e
> cvdl9 = c(83534,2640626,585493)
>
> # BRERE
> barplot(evdl9)
>

1-9

BT W, A ] B 2RI ﬁbﬂﬂ‘ﬂ%i@ﬁﬂ%@ﬁ‘]ﬁ%@]?ﬁ%@*%T%Wﬁﬁﬂéﬁﬁ%:
IR L S B R ) “ Tools ”—“ Global Options... ”2% BLIE I, 24 K I .7 “ Packages ”—“ Change...
EE S — A ESAR, WK 1-10 . LUG 22300 0 I g X AN S8 sl idE AT 22 3%

Tools Help
Dptions
Install Packages...
Check for Package Updates... R General YRS Dcvelopment | C/Ce+
Version Control r = Code Package Management
Terminal » Primary CRAN repository:
Background Jobs » Cansale China (Beijing 2) [https] - Beijing Foreign Stug] Change..
Addins ' -“ Appearance Secondary repositories:
Memory 3 B i '
. Pane Layout Choose Primary Repository
Keyboard Shortcuts Help Alt+Shift+K Custom:
Meodify Keyboard Shortcuts...
Edit Code Sni 5. R Markdown
fH-ode smppets ® { CRAN Mirrors:
Show Command Palette Ctrl+Shift+P F Puth Canada (MB) [https] - Manitoba Unix User Group “
ython [| |canada (ON 1) (https] - University of Waterloo
Project Options... 2 (| |Canada (ON 2) [hitps] - Rafal Rzeczkowski
@'- Sweave Chlle {Santlago} [hitps] - Deparlamento de Clenmas de Ia Computacion, Un
. A -
Global Options.. ‘¥ Spelling 1 |Cmna {Beumg 2) [nrlps] Bel]lrlg Forelgn S‘rudles Unr\rersrlyr
;1 £rr4317rrod1n

1-10
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1.3 RiES

AW EENFEH LR RIEBESA (R R , PLALA 235X,
1.31 f42RA

RIBEH—NMEER S EHEARZIE =TT B, Xy AN & 1T & 8 78 N
7. RAJE R R, SCHEEEMAmFEREMES, 8 R BP. WO, 2. EuE .
WA RIEF AR L, B4 R AR EREE. FEILER IR E X R TIRZ Dae+EE N
RAL, HEMAP RS RES TSI TAE R AW BEH bR BRI E R STl — AN, F P
FELZZEAINE R A5, 7T CLE R A i s oM A s, M PR gw A2 A0 73 #r (R B2, 42T+ gfE R
FANEAE AL P e

— ki, —MNMEA TR EAR N, Flt0, graphics B —SIEARLE REM K, N R
HEIRMILEALE DR, A AEQR AR, BRNEA BRI A . —2F B B AR A
base. stats 55) CAMWCKEIFFHER I A F, R IEF ZRGFZ G XLt 7R 2 2R
INREONE RS, H P T EEATH .

{H2, AT 77 EEAE AT HAhBRAE, A8 A0 A G, 3t 20 R 30 2 e X e 4 . 774 i (repository)
BN E, KA DO 2225 R B9, R ARG 3 M7 A e 2 -

® CRAN: B fFflfE, markRALXAESFH FTP v Web RE B 4. Tl R XL 2
W, BAERAAMEBLE TR, UHRERH CRAN 5K#,

® Bioconductor: —/MNEHE, LETAEMERFNITRERY. FAREFTHEEHEN
%, Bioconductor H B DR AH LA, HERERFER, FEFTLRLU.

® GitHub: BRI AR RIEFTHAY, 12 GitHub 7R IR E o5 LRI 75
CHEITRGEREE. 5 Git B9k BRI B LK S B A0S Z Ao F 6 A
T & %R

1.3.2 REBHKP=RE

R R AR ZBIEAE, ALUN 3 MIUjkes R 4.

1. CRAN Wiy (https://cran.r-project.org/)

CRAN W3 H A 22 FhBR AR S 85, o] DUERE RS [ Ol 1 B 18 W SR> W 4% 471 8. AN CRAN %
& R AL, FEAFH install.packages BREEL 3. Flhn, P4 ggplot2 £, REH W Ny 4 :

install.packages ("ggplot2")

2. Bioconductor (https://bioconductor.org)

Bioconductor & —MEETAYHH R BT 6, A& ERAESIE S AEFERNTE. N

Bioconductor %% R {1, F % ilid BiocManager 0 R5E . Flln, %23 DESeq2 &, w[{FEH T

A
Hlj/7\:
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install.packages ("BiocManager")
library (BiocManager)
BiocManager::install ("DESeqg2")

3. GitHub (https://github.com)

ER—NMHERHEX TG, REFKESIEEHSH KR R KA GitHub &, MAZHEZER
CRAN L. 4k, HE AL GitHub M/EARS 4%, & B W T RS FEE 7 L, JF@Esr 3 A
4 . M GitHub %% R 1, FEE devtools BRFEM. Hln, 223 survminer 6, w{FH a0
T4

install.packages ("devtools")
library (devtools)
devtools::install_github("kassambara/survminer")

X 3 PR VR AT R 2R s R B, —feckil, —~ RA (U1 ggplot2. Seurat 55) 1] 5 2K i
THAANHAL R B, UL EF RN IEE R, R B 23RS, 7 LM library() B 2 A
RifR) R AL, il “library(ggplot2)” o VERL, RHXEFTHTIT RStudio WA TR ZHA R . ZH R A
W, EFE S R B AFRAUNG S CRRGISERD , A R AR, SATTAINg 5.

1.4 )R RiESIHEZEHEM

RIEF R —MX G FEERNGHREAES, WL R — k4, Wa] DL— IRk
ITBEMA R —Har 4. R IBEXIFZMEIERY, OfFmE. B JuiiE (SHdEER
B PLEFIEE (BMXFRINES) - R IEF P2 IR BT A E REAH 3 € SR EER it
(), — A8 B2 1 R () P Bl 0 RS ORAFAE N AT . — SRR BB 2 BTG, T
oA 2% oK U B R AL T N R P ALk

RiBFHEFEH “<” #ATWUE, e A MEEARMERS MK AR, flin, “x<3” FpR¥3
MR45 70 & x. £ RStudio "', ff A TREESRE Altr -Bf 2 HBEHFERMTHE . £ RIES T, PATHER
H “#” .

W% AR R LT

(D A THEIRFTER/NE, RIEERXSDTEER/AINSR. #ll, help(). Help()F1 HELP()
TR 3AMAFEMRE, BAFE - ZIERT.

(S ie i H L E R 515 . i, install.packages("gclus")RE# 1E # 44T, 1M install.packages(gclus)
A (S

(3) fERFH R ST EE 5. Fln, ZAEH help()midE help. EMEREHAF LS,
mmkE “0” .

(4) £ Windows L, HM#ELZHMH T “\7 . R & FH BTN CFFF. Fltn, 186G
setwd("c:\nhanes" )£ 512, 1M setwd("c:/nhanes") M2 IERfHT . X B[ setwdREH THE R ES
M TAEHE %

(5) AT MRBBANETAIEE. FU0, BEE order.clusters)E & TEFL gelus F1, URIEEH %
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NIXAVE GEE library)BRECE ) S E, Ko .

EREFYH, TAEREE (working environment) &F8 AT IEEHAT I R AL A LR 3L, Ara Tt
R CnHdE. BE. KBS #HAAE T TERE D, JE DR R T U R AR, fE— D R &
TEATARIN, AR LUK 480 TAE S RS — g+, JHETRES) RIEF N B3EN, RIEFEK
A% A RData. 41, i save.image("myfile") 7] L T F 25 (8] {47 ) X1 myfile 1,
load("myfile") A] LIKE ORAFE ) TAE 2 A1 FN 4T 26 o

RIGET M LAEH 2 R G S A TSz A DA AR SS R ok, BIRITsRA R TEF I
BN S R AT ZEREEA b, DUE N RERIONRA . 3RATAT UEH R getwd()
KREBEBINW TIEHR CUFR

R WEFEOAN LR H R BARIRIR, IR E R0, B, AR awE - METHCL
YR TAE H %

RIEFRGIUMENEEES, St 5B SR T . EERPRSER A+ ML
R FEMERINE ). AP TIETHEE 2L R IESHEATEIRIZIE, #5IF K& SCI & !





