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= Handling Large Data Sets in R

n EINHE NS ERI(EE)EZER: listfiles

s BEEHEBEEEZIp)NZESR

s BERNHTMLAERZRE - EEXMLERE

s BRNFBRIER

. EERIEMYSQL)ERER

= GREA:read ALL the data into R/Importing Data with
RStudio

s BEEMYERIEARETE (readbulk)

» fread {data.table}: Fast and friendly file finagler

s BEEERSMDBEUER

s {IEread.table BEBR AN EREE B R

http://www.hmwu.idv.tw/index.php/r-software
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"C:\Program Files\R\R-3.2_2\bin\x64\Rgui.exe" --max-mem-size=2040M
o0 =/NEKZE32MB.
o REVEIEBECREESE - AscBAmemory. lHINItRERBEWE -

> report.memory <- function(size = 4095){

+ cat(current memory iIn use: ", memory.size(max = FALSE), ""Mb \n')

+  cat(maximum memory obtained from the 0S: ", memory.size(max = TRUE), "Mb \n™)
+ cat('current memory limit: ", memory.size(max = NA), "Mb \n™)

+ cat('current memory limit: ", memory.limit(size = NA), "Mb \n')

+ cat('increase memory limit: ", memory.limit(size = size), "Mb \n'")

+ 3

>

> report.memory()
current memory In use: 686.74 Mb

maximum memory obtained from the 0S: 1558.81 Mb REEWindowsfEZE £ 4t
current memory limit: 65408.91 Mb RADESHRTEE

current memory limit: 65408 Mb = 32-bit R + 32-bit Windows: 2GB.
increase memory limit: 65408 Mb = 32-bit R + 64-bit Windows: 4GB.
Warning message: = 64-bit R + 64-bit Windows: 8TB.

In memory.limit(size = size) : EER/VEIEENRS - &

http://www.hmwu. 1dv.tw



object.size{utils}

s BEFRYIFFIMEBRVEC RIS EET

object.size(x)
print(object.size(x), units = "Mb")

> n <- 10000

> p <- 200

> myData <- as.data.frame(matrix(rnorm(n*p), ncol = p, nrow=n))
> print(object.size(nyData), units = ""Mb")

15.3 Mb

> write.table(myData, "myData.txt') ## %7 34.7 MB
> InData <- read.table(''myData.txt")

> print(object.size(InData), units = "Mb")
15.6 Mb

NOTE: Under any circumstances, you cannot have more than
231-1=2,147,483,647 rows or columns.

http://www.hmwu. 1dv.tw



object.size{utils}

762.9
381.5
76.3
38.1

7.6

3.8

781.2
390.6

78.1

39.1

object.size (n by p, numeric)

m KB = MB = GB

3.7 75 149 37.3 /4.5
7629 = 37 75 18.6 37.3
1526 381.5 7629 - 37 7.5

76.3 190.7 3815 7629 = o7
15.3 38.1 76.3 1526 381.5 762.9
7.6 19.1 38.1 76.3 190.7 381.5

" 3.8 7.6 16.3 38.1 76.3
781.2 s 3.8 7.6 19.1 38.1
156.2 390.6 781.2 34 6
78.1 195.3 390.6 i81.2 w0 38

156 39.1 78.1 156.2 390.6 781.2
1

(n*p*8)/(1024%1024) MB

http://www.hmwu. 1dv.tw

1 Bit = Binary Digit; 8 Bits = 1 Byte; 1024 Bytes = 1 Kilobyte; 1024 Kilobytes = 1 Megabyte
1024 Megabytes = 1 Gigabyte; 1024 Gigabytes = 1 Terabyte; 1024 Terabytes = 1 Petabyte
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system.time{base}

myPlus <- function(n){

myFun <- function(n){ X <=0

for(i 1n 1:n){ for(i in 1:n){

X <= X + 1 X <- X + sum{(rnorm(i))

} y

1 s
- - myProduct <- function(n){

> start.time <- Sys.time() X <— 1
> ans <- myFun(10000) for(i in 1:n){
> end.time <- Sys.time() X <= x * sum(rt(i, 2))
> end.time -start.time ks
Time difference of 0.0940001 secs y X
> system.time({ N -
+ ans <- myFun(10000) N SySth;E'msﬁus(Sooo)
+ }) + 1

user system elapsed user system elapsed

0.04 0.00 0.05 3.87 0.00 3.91

> system.time({
+ b <- myProduct(5000)

See also : microbenchmark, rbenchmark + 1
packages user system elapsed

10.36 0.00 10.42

http://www.hmwu. 1dv.tw
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= The Problem with large data sets in R:
= Rreads entire data set into RAM all at once.
= R Objects live in memory entirely.
= Does not have int64 datatype.

= Not possible to index objects with huge numbers of rows &
columns even in 64 bit systems (2 Billion vector index limit) .

ekt T | EftEiE HHFEE
_int32 4 signed « signed int ~ int —2,147 483,648 ] 2,147 483,647

_inte4 3 long long ~ signed long long —0,223,372,036,854,775,308 B
9,223,372,036,854,775,807

double 8 = 1.7E +/- 308 (15 &)

x How b|g IS a |arge data set: https://msdn.microsoft.com/zh-tw/library/s3f49ktz.aspx

s Medium sized files that can be loaded in R ( within memory limit but
processing is cumbersome (typically in the 1~2 GB range).

= Large files that cannot be loaded in R due to R/OS limitations.

m Large files (typically 2 ~ 10 GB) that can still be processed locally using some
work around solutions.

= Very Large files ( > 10 GB) that needs distributed large scale computing.

Handling large data sets in R, Sundar Pradeep & Philip Moy, April 10, 2015
https://rstudio-pubs-static.s3.amazonaws.com/72295 692737b667614d369bd87cb0f51c¢9a4b.html
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= Reduce the size of the file before loading it into R (select some
columns).

m Pre-allocate number of rows (nrows) and pre-define column
classes (colClasses), define comment.char parameter

m Use fread {data.table}.

= Use pipe operators to overwrite files with intermediate results
and minimize data set duplication through process steps.

= Parallel Processing
m Explicit Parallelism (user controlled): rmpi (Message Processing
Interface), snow (Simple Network of Workstations)
= Implicit parallelism (system abstraction): doMC (Foreach Parallel
Adaptor for 'parallel'), foreach (Provides Foreach Looping
Construct for R).

Handling large data sets in R, Sundar Pradeep & Philip Moy, April 10, 2015
https://rstudio-pubs-static.s3.amazonaws.com/72295 692737b667614d369bd87cb0f51c¢9a4b.html

http://www.hmwu. 1dv.tw
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= Medium sized datasets (2 ~ 10 GB)

m  For medium sized data sets which are too-big for in-memory processing but too-
small-for-distributed-computing files, following R Packages come in handy.

m bigmemory: Manage Massive Matrices with Shared Memory and Memory-
Mapped Files (http://www.bigmemory.org/)

m Tf. memory-efficient storage of large data on disk and fast access functions
(http://ff.r-forge.r-project.org/)

= Very Large datasets (> 10GB)
m Use integrated environment packages like RHipe to leverage Hadoop
MapReduce framework.
m Use RHadoop directly on hadoop distributed system.
(https://qgithub.com/RevolutionAnalytics/RHadoop/wiki)

m Storing large files in databases and connecting through DBI/ODBC calls from R is
also an option worth considering.

Handling large data sets in R, Sundar Pradeep & Philip Moy, April 10, 2015
https://rstudio-pubs-static.s3.amazonaws.com/72295 692737b667614d369bd87cb0f51c¢9a4b.html
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1. Think in vectors: avoid for-loops if possible.
2. Use the data.table package.

3. Read csv-files with the fread function instead of read.csv
(read.table).

Parse POSIX dates with the very fast package fasttime.

Avoid copying data.frames and remove, rm(yourdatacopy).
Merge data. frames with the superior rbindlist {data.table}.
Use the stringr package instead of the regular expressions

Use the bigvis package for visualising big data sets.

Use a random sample for your exploratory analysis or to test code.

10. read.csv() for example has a nrows option, which only reads the
first x number of lines.

11.  Export your data set directly as gzip.

o 0 N o v &

Fig Data: 11 Tips on How to Handle Big Data in R (and 1 Bad Pun) (2013-07-18 by Ulrich Atz)
https://theodi.org/blog/fig-data-11-tips-how-handle-big-data-r-and-1-bad-pun
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list.files

list.files(path = ".", pattern = NULL, all.files = FALSE,
full _.names = FALSE, recursive = FALSE,
ignore.case = FALSE, include.dirs = FALSE, no.. = FALSE)

score_quizl txt

"Calculus" "L sra’ "BasicMath" "Rprogramming™ "English™d
. 5 " " II"

2T 62 10f1E 4 (student.1~student. 10)BHS NS R/NE - &
o] "o taciont. 10" "E" €8 63 43 15 374 RNE 25 A4 ("Calculus” "LinearAlgebra”
P "BasicMath" "Rprogramming” "English") 7> Bl A #£ 585

Bz -

> getwd() # setwd("'F:/my R'™)

[1] "D:/R/data/quiz"

> list.files( # dir()

[1] ''score quizl.txt" '"'score_quiz2.txt" '‘score quiz3.txt" "'score_quiz4.txt"
[5] ''score quiz5.txt"

> list.dirs()

(i -.”

> (filenames <- list.files(".", pattern="*_txt"))

[1] ''score quizl.txt' "'score_quiz2.txt" ''score quiz3.txt" "'score_quiz4.txt"
"'score_quiz5.txt"

http://www.hmwu. 1dv.tw
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> (qU|z.data <- lapply(filenames, read.table))

[[111

gender Calculus LinearAlgebra BasicMath Rprogramming English
student.5 M 69 93 83 79 95
student.4 M 70 78 31 26 69
L[511

gender Calculus LinearAlgebra BasicMath Rprogramming English
student.3 M 53 100 100 33 1
student.8 M 81 69 75 86 27
> (quiz.data.summary <- lapply(quiz.data, summary))
L[111
gender Calculus LinearAlgebra BasucMath Rprogramming Engllsh
F:5 Min. :56.00 Min. : 4.00 Min. : 8 Min. :15.00 Min. : 4.00

M:4 1st Qu.:62.00 1st Qu.: 6.00 1st Qu.:23 1st Qu.:26.00 1st Qu.:37.00
Median :69.00 Median :32.00 Median :43 Median :76.00 Median :62.00
Mean t67.11 Mean 44 .89 Mean :45 Mean :63.33 Mean :57.11
3rd Qu.:73.00 3rd Qu.:78.00 3rd Qu.:73 3rd Qu.:95.00 3rd Qu.:69.00

Max . :76.00 Max . :97.00 Max . :83 Max . :99.00 Max . :97.00
L[511
gender Calculus LinearAlgebra BasicMath Rprogrammlng Engllsh
F:3 Min. :53.0 Min. - 14 Min. : 2.0 Min. : 9.0 Min. o1
M:z2 1st Qu.:53.0 1st Qu.: 15 1st Qu.: 39.0 1st Qu.:12.0 1st Qu.: 6
Median :70.0 Median : 32 Median - 55.0 Median :33.0 Median :27
Mean 166.2 Mean 46 Mean : 4.2 Mean :43.8 Mean :31
3rd Qu.:74.0 3rd Qu.: 69 3rd Qu.: 75.0 3rd Qu.:79.0 3rd Qu.:41
Max . :81.0 Max . 100 Max . :100.0 Max . :86.0 Max . 80

> names(quiz.data.summary) <- filenames
> quiz.data.summary$score_quiz2.txt

http://www.hmwu. 1dv.tw




» SOTILSHEERER —ERIER - HE— 28 T/
=R B(quizid) .

x 10N BES 2 MBLLRE /) E?

» SWNE . SREHREEHASD? REMHFELS
B2 )

. EULBHSRNERALER(0.1,0.1,02,0.2,0.3) -
SHHENURSSRNEFRERN?

« SURSSNEMREEN—RAME - R ESHE
ERRNET R SR

« BLESRNEFHRERNRZI?

n B NEHRNEREREREAR -
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B =AW N =

BN AN MN = = e e el ek ek ek ok
W N =0 Wk -andt & Wwkhkh=000u0

feZ(x1s) Rartipl
List_A 21
List_B =
List_C HiE
List_D =R
List_E =
List F  F7iLT
List_G =il
List_H T EE%
List_I =

List_J  F7iTHR
List_K HEERE
List_M [Eafis
List N BCHR
List 0 ZF{ITH
List_P =R
List_Q REEiE
List_T [RE %
List_U TS
List_U =
List_W RS
List_X xﬂ/ﬁﬂ%
List_z  sE!TH:

ERER R

SH111 28
94683 28
10833 28
S4643 28
T4565 28
119719 28
16104 28
95612 28
6840 28
23399 28
17515 28
13651 28
22613 28
15664 28
13171 28
984T 28
17583 28
11327 28
5825 28
2509 28
2423 28
87 28

SR DR E R
S40ik - 28EEZE

S0 (5 FHRENES):

1] FEE e AEE Farlimm

2| L TR o= ic{ G i =) FE i A2
3| LB E YRR EILTHAZ AT R Rxxx EALTIAAL TR = R lxxx
4 THIRSBAERCEAAR)  19.39 35.53

5| (FH S BEERE = =

6| I LAER SR

7| IEER LA

8 "L EEH 10106 10107

9| LB AL THin Y2 e SHin SN Efize
10| FEEEE X b= tE

11| 4EEEr 017 007

12| 52 iie EEABMEELLEEH FEOEEM FEER
13 EEHE BlEREL BEELD

14 EEEREAT R LT ORI
15| i E R 0740522 0810303

16| EfEEAERE(E R /AR)  100.98 146.66

17| BB EE 3 3

18 EBNAEE- B 2 2

19| EBNAE RS- 1 2

20| RIS AR " B

21| HEEHEHE =1 =i

22 BT 18680000 25800000

23| BT/ AR 184999 175917

24| BfuAER]

25| EEfrHBAERECE A AR) o ]

26| S HAE(T) 0 ]

27| A SERrE A 305057 306980

28| “r SERAEAE 2768793 2771975
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bl el =] 2014_CompelitionData - B
CEMN Em MA el v e
© -t L RE ) FEBREE) > 10-R > 2014-R-EHOFEE » 2014 CompetitionData v ¢ #EE2014com. P
| HRERE =L Fl LEEd=1
h T List_A_10108_10305xs 24445 KB 2017/2/22 F=
W =E List_W_10108_10305 xIs 1202 KB 2014/6/23 F*
< EARIMTE List_Z_10108_10305 xls S6KE  2014/6/23 F*
List_X_10108_10305xIs 1164 KB 2014/5/23 =
e List % _10108_10305x/s 2808 KB 2014/6/23 F=
Jy Desktop List_U_10108_103054s 5371 KB 20146123 T2
h ;i List 5_10108_10305xs 7545 KB 2014/6/23 F=
F e List T_10108_10305xs 3318 KB 2014/5/23 F=
: H List E_10708_10305xls 33,947 KB 2014/6/23 =
B ZE List_D_10108_10305xs 25,221 KB 2014/6/23 <
- 1 Lst 1010810305 4730 KB 2014/6/23 T = . .
£ TR () 1$1.0.10108_10305s /6/23 T EREEENRE -
_ TR (D) List I_10108_10305xls 3,214 KB 2014/6/23 F=
= ¢ (D . .
o EEEIEE (F) List_P_10708_10305xls 6,271 KB 2014/6/23 T
o FETERE (F) List_N_10108_10305xs 10,675 KB 2014/6/23 T =
d CD R4 (G Uil HD-PXU2 List_M_10708_10305xls 6,460 KB 2014/6/23 T =
. TVT_RNR 3 List_B_107108_10305.xls 42704 KB 2014/6/23 T*
List_K_10708_10305xls 8,241 KB 2014/6/23 T ¢
@ @is List_J_10108_10305xls 10,735 KB 2014/6/23 T =
List_ O _10108_10305xIs TA13BKB 2014/6/23 F=
List_ H_10108_10305xs 43,025 KB 2014/6/23 T~
List_F_10108_10305xls 53425 KB 2014/6/23 T+~
List_C_10108_10305xIs 4960 KB 2014/5/23 T~
D E F G H i 1 K N 1 N 0 P O R S T U v W X N z B4 28
1| T AR MR THIFEH T R BEA TRSHE FHER WEBy BYEE TERE TEEY RESHSRMBELRMIBRERYBRE EPRAE RN SREIRIAET) B8 T SMER SNEHEERE TRENT THIEMH
2 19.39 "0108 tiEe TE 17 fExE ARG #OREd0740522 100983 ] i =] b5 19E+07 184939 il 0305057 2768793
3 35.53 4 f0107 twiEe tB o7 #E10F AR #HRE40810303 146665 ] ] ol = 26E+07 175917 i 0306380 2771975
4 846 & :10107 T3 B 12 WAEEA TSR WaEEd0710408 93.42:0 :D :D i A JE+07 217307 [ 0:503577 :2770525
5 5.5 Efth 10107 LHr1E24 Hith 0o il 0 E) = 132096 24017 0 0'301660 2772973
G 388 @ 0107 iz B i1 e EEE  EREE1D651207 36,7471 " il = b=l 4200000 114317 i nBoteas 2771743
7 3247 4 0107 tmEm =8 ins AEGREESR  @Red0es1a 104113 i 1 = E 14E+07 134473 i 0309098 2773459
8 9.37 Hitt "0107 s Eith 0D (] (] E=] = 255000 27213 0 0309231 2770817
a 1.02 B jum? 1R Hith D:EI :EI :EI =] = 50000 49073 0 U:atms? :2772172
10| 143367 Eith 10106 et Hith 0 i i 5 m S000000 6278 [ /305450 2778288
11 104 foi07 tmiEwm B os EREIERR  \ERgdoe052s 37.337 ] i Eel = 5960000 159570 i 0304408 2772036
19 40 =it "nin + i apam Hith oh ) i) = = 1900000 457381 0 0m0amas HI714a0
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= Dataset: an air pollution (hourly
ozone levels) dataset from the U.S.
Environmental Protection Agency
(EPA) for the year 2014.

http://agsdrl.epa.gov/agsweb/agstmp/airdata/download files.ht

ml

= U.S. EPA on hourly ozone
measurements in the entire U.S. for
the year 2014. The data are available
from the EPA" s Air Quality System
web page.

m The dataset is a comma-separated
value (CSV) file, where each row of
the file contains one hourly
measurement of ozone at some
location in the country.

i United States

N Erwironmen tal Protection

\’ Agency

‘ Search EPA.gov “

ContactUs  Share

Return to Air Data Home

Pre-Generated Data Files

This page contains pre-generated files of data available for download. The files are updated twice per
year: once in June to capture the complete data for the pricr year and once in December to capture the

data for the summer [ozone season).

Site and Monitor Descriptions

Table of Annual Summary Data

Tables of Daily and Daily Summary Data
Tables of Hourly Data

Tables of 8- Hour Average Data

Table of Blanks Data

About the data

Description of data and formats

About the AQS Data Mart (the source of this data)
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Microsoft Excel il

1 EEEERSEHA -

- Excel

BT BEE) > > |

]

CSV IEFEREL hourly 44201 _2014.csv (1%)

Hourly Data Hourly Data N
o Criteria Gases
Criteria Gases
Year | Ozone (44201) S02 (42401) CO (42101) NO2 (42602)
Year Ozone (44201) 502 (42401) CO42101) NO2 (
_ ) ) hourly 44201 2016.zip hourly 42401 2016.zip hourly 42101 2016.zip hourly 42602 2016.zip
2015 hourly_44201_2015.zip  hourly_42401_20715.zip  hourly_42101_2015.zip  hourly_ 7,027,694 Rows 2,709,398 Rows 1,718,205 Rows 2,554,440 Rows
1,575,854 Rows £13,370 Rows 468,398 Rows o7 2016 53,377 KB 17,758 KB 12,307 KB 19,669 KB
11,5553 KE 5,5T0KE 3415 KE As of 2016-12-23 As af 2016-12-23 As of 2015-12-23 As of 3016-12-23
Asof 2015-06-20 As of 2015-06-20 Asof 2015-06-20 Az ol
2014 o hourly 42401 2014.2i hourly 42101 2014.2i haurl hourly 44201 2015.zip hourly 42401 2015.zip hourly 42101 2015.zip hourly 42602 2015.zip
= P ¥- - elp ¥- - el ¥- 2015 9,071,460 Rows 3,762,681 Rows 2,454,720 Rows 3,560,477 Rows
2,967,571 Rows 3,724,805 Ronws 2,457,537 Rovws 3,3: 67,419 KB 24,789 K8 17,435 KB 3723 KB
6,326 KE 24,719 KB 16,830 KB . As of 2016-12-23 As of 2016-12-23 As of 2016-12-23 As of 2016-12-23
Asof 2015-06-20 As of 2015-06-20 Asof 2015-06-20 As ol ~ - <
& hourly 44201 20147ip N hourly 42401 20147ip | hourly 42101 2014zip | hourly 42602 2014.7ip
Y014 9,006,553 Rows \  37s7s2Rows 2,474,722 Rows 3,429,015 Rows
( 67,594 KB ] 24,950 KB 17312 KR 25,960 KR
N Asof2018-12-23 4 As of 2016-12-23 Asof 2016-12-23 As of 2016-12-23
~ P
—-— e =

# dataset:
hourly_44201_2014.zip (64.7M)
hourly_44201_2014.csv (1.89G)

1 J k. L M N  © P  Q R s T U v  w X Y | Z
1 Pararmeter NDate Local  Time Local Date GMT  Time GMT Sarnple Mea Units of be LDL Uncertanty Qualifier Method Tyr Method Coc Iethod INar State Name County WNan Date of Last Change
1048572 | Ozone 201471722 19:00 201441423 03:00 0.002 Parts per roi 005 FEM 87 INSTRUMI Califormia  Mereed 20147854
1048573 | Ozone 201471722 2100 201441423 05:00 0.002 Parts per roi 005 FEM 87 INSTRUMI Califormia  Mereed 20147854
1048574 | Dzeme 201471422 2200 201441423 06:00 0.012 Parts per rmi 0005 FEM 87 INSTRUMI Califormia  Mereed 2014/8/4
1048575 | Dzeme 201471422 2300 201441423 070 0.013 Parts per i 0005 87 INSTRUMI Califormia  Mereed 2014/8/4

1048576 | Ozane 20141423 0000 201441423 08:00 0.014 Pmﬁ:iﬁl lt eﬂdcrst o 1 O 48 5% row S) 87 INSTRUMI Califormia  Merced 2014/8/4
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houtly 44201 2014.c548 = |

There are 34 variables with 8967571 observations:

"State Code',"County Code',"Site Num',"Parameter Code', 'POC",
"Latitude™,Longitude',"Datum™,'*Parameter Name",''Date Local"

"MDL",""Uncertainty","Qualifier"”,"Method Type","Method Code",
"Method Name™,''State Name','County Name','Date of Last Change"

Ab 2R BEBHNAS KE?

"Time Local,"Date GMT","Time GMT","Sample Measurement”,"Units of Measure"

1| "State Code","County Code", “Site Num™, “Parameter Code","POC" K “Latitude",K “Longitude",K “Datum”,"Parameter Name", “Date Local”,"Time Local"”,K “Date GHT"fj

2| "01","003","0010", "44201",1,30.498001 ,-87.881412, "NAD83", "0zone™, "2014-03-01","01:00","2014-03-01","07:00" ,0.047, "Parts per million",0.005,"", "",

3| "017,7003",70018", 442017 ,1,30.498001,-87.881412, "NAD83", "Ozone™, "2014-03-01",702: 00" ,"2014-03-01","08:00" ,0.047, "Parts per million",0.005,"", ,

4 "01","003","0010", "44201",1,30. 498001 ,-87.881412, "NAD83", "0zone™,"2014-03-01","03:00","2014-03-01","09:00" ,0.043, "Parts per million",0.005,"", "",

5/ "01","003", 0010, "44201",1,30.498001,-87.881412, "NADS3", "0zone™, "2014-03-01", "04: 00", “2014-03-01","10:00" ,0.038, "Parts per million",0.005,"" "",

6| "01","00O3","0010", "44201",1,30.498001 ,-87.881412, "NAD83", "0zone" , "2014-03-01","05:00","2014-03-01","11:00" ,0.035, "Parts per million",0.0053,"", "",

Tl “017,"003","0010","44201",1,30.498001,-87.881412, "NAD83", "0zone", "2014-03-01","06: 00", "2014-03-01","12:00",0.035, "Parts per million"”,0.005,"" "",

8| "01","003", 010", "44201",1,30. 498001 ,-87.881412, "NAD83", "0zone™,"2014-03-01","07:00","2014-03-01","13:00",0.034, "Parts per million”,0.005,"","",

9/ "01","003","0010", "44201",1,30.498001,-87.881412, "NAD83", "0Ozone", "2014-03-01","08:00","2014-03-01","14:00",0.037, "Parts per million"”,0.005,"" "

16 “61","003","0010", "44261",1,30.498001,-87.881412, “"NAD83", "0zone™, "2014-03-01","09:00", "2014-03-01","15: 00" ,0.044, “Parts per million",8.005,""

11| "01","003","0010", "44261",1,30.498001 ,-87.881412, "NAD83", "0zone" ,"2014-03-01","10:00","2014-03-01","16:00",0.046, "Parts per million",0.005,"", "",
8967568 "80", 006" ,"00OT", "44201",1,31.7122,-106. 3953, "NAD83", “Ozone","2014-08-31","19:00","2014-09-01","02:00",0.019,"Parts per million",0.005,"" " “FE
8967569 "80", 006", "00OT", "44201",1,31.7122,-106.3953, "NAD83", “0zone","2014-68-31","20:00", "2014-09-01","03:00",0.021,"Parts per million",0.085,"","" “FE
8967570 "80" . 006" ,"00OT", "44201",1,31.7122,-106. 3953, "NAD83", "0zone","2014-08-31","21:00","2014-09-01" ,"04:00",0.024,"Parts per million",0.005,"","" "FE
8967571| "80", 006" ,"0EOT", "44201",1,31.7122,-106. 3953, "NAD83", “0zone", "2014-08-31","22:00","2014-09-01" ,"05:00",0.002, "Parts per million",0.005,"","" “FE
8967572 "80", 006" ,"00OT", "44201",1,31.7122,-106.3953, "NAD83", “0zone", "2014-08-31","23:00", "2014-09-01","06:00",0.002, "Parts per million",0.005,"","" “FE
8967573 k- —
< | L|j
1.89 GB (2,034,887,860 380 » 8,967,573 17 = TeX {7
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library(readr)
ozone <- read_csv("'hourly_ 44201 2014.csv') # unzip and read

e I 96% 1900 MB
# read without unzip
# unz reads (only) single files within zip files, In binary mode.
# The description is the full path to the zip file.
# a zip file contains several fTiles, create a connection to read one of the files
# AirPollution-test.zip: hourly 44201 2014-test.csv, hourly_ 44201 2015-test.csv,
ourly 44201 2016-test.csv
zz <- unz(description="AirPollution-test.zip", filename="hourly 44201 2014-test.csv')
ozone.zip <- read.csv(zz, header=T)
ozone.zip
State.Code County.Code Site.Num Parameter.Code POC Latitude Longitude Datum Parameter .Name
1 3 10 44201 1 30.49748 -87.88026 NAD83 Ozone
1 3 10 44201 1 30.49748 -87.88026 NAD83 Ozone
close(zz)
# read from the web url
location <- "http://agsdrl.epa.gov/aqgsweb/agstmp/airdata/hourly 44201 2014.zip"
zz <- unz(location, filename="hourly 44201 2014.csv')
ozone.url <- read.csv(zz, header=T)
close(zz)

h

See also: connections {base}: file(), url(QQ, gzfile(), bzfile(), xzfile(), unz(), pipe()
zz <- gzfile("file.csv.gz®, "rt")
mydata <- read.csv(zz, header=F)

ttp://www._hmwu. 1dv.tw
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https://www.drugs.com/top200 2003.html

@ top200_2003.hinl
% gsﬂgﬁ;ggm SaEdi B = 348 <div class:‘"contentBox"m
== ) D x 3400 <hl=Pharmaceutical Sales 2003</hl>The following iz a list of the top 200 pharmaceutical drugs by
= slhi.do Live Q&A, PO”_S and Slides 350 <hzNew</b»: Quarterly Top 100 prescription sales data now available, from Q1 2011 <a href
.o for your Meetings & Events 351| </divs><h2-Top 200 Drugs for 2003 by Sales</h2> <div style="float:right'>(<a href="https://ww.d
' 352 |
. 353 <- claze="data-lizt"=,
Pharmaceutical Sales 2003 354 <thodysy
The following is a list of the top 200 pharmaceutical drugs by retail sales in 2003, listed by U5, zales value and brand name. 355 <t r,erfy're:”f-oﬁ—.sﬁa\o . 856]]1; "
356 /0 <thoRanke/th= N
Mew: Quarterly Top 100 prescription sales data now available, from Q1 2011 more... 357 <thsD rug</ th>J, l
358 N <thsCurrent Manufactdrer</th=|
Top 200 Drugs for 2003 by Sales 359 \\<£h class="centeg@style="white-space: nomal; width: 68px;">Total Sales ($000)</th=)
View data for: 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011| 2012 {By Units) 360 AT T e style="white-space: normal; width: a0px;">% Change 2002</th=,
Rank  Drug Current Manufacturer Total Sales % 361 </tre<tre)
(5000} C?;gzge 362 <td class="nowrap"=<b=l</b=</td=|
363 <tds<a href="httpz://www. drogs.com/lipitor. htnl"s<bsLipitor</be</as,
! Piizar Ine. BE3BSET DOR 364 <ftds<td=<a href="httpz://www.drugs.con/manufacturer/pfizer-inc-113 . htnl"»Pfizer Inc.</a»</td
2 Prevacid Takeda Pharmaceuticals U.S.A. Inc. 3.568.558 0.0% 365 <td class="r11 ght 15 , 538 , 887<f td>¢
3 Zocor Merck & Co, Inc. 3277.856  0.0% 366 <td class="right"=0.0%</td>]
4 Nexium AstraZeneca Pharmaceuticals LP 2700297 0.0% 367 </tre)
368| <tr=l
5 Zoloft Pizer Inc. 2580509  0.0% e R S TR
a Celebrex Pfizer Inc. 2,206,389 0.0% <

> install.packages("'XML", dep = T, repos="http://cran.csie.ntu.edu.tw')
> library(XML)
> library(RCurl)

readHTMLTable(doc, header = NA, colClasses = NULL, skip.rows = integer(),
trim = TRUE, elFun = xmlvValue, as.data.frame = TRUE,
which = iInteger(), --..)

https://rstudio-pubs-static.s3.amazonaws.com/1776_dbaebbdbde8d46e693e5cb60c768ba92.html

http://www.hmwu. 1dv.tw
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> URL1 <- getURL('https://www.drugs.com/top200 2003.html")
> htmlTablel <- readHTMLTable(URL1, header=T)

> str(htmlTablel)

> head(htmlTablel[[1]D)

> strihtmlTakhlel)
List of 1
5 NULL: "data.frame’: 201 obs. of 5 wariables:
.5 Rank : Factor w/ 201 lewvels "r, "1t "10","100", ..: 2 113 125 136 147 158 169 180 191 3
.5 Drug : Factor w/ 201 levels "Abilify", "Accupril™,..: 108 140 194 120 196 43 198 119 /7 9
.5 Current Manufacturer: Factor w/ 48 levels "', "Abbott Laboratories™, ..: 36 43 33 10 36 26 20 36 26 27
.5 Total Sales (5000} : Factor w/ 200 levels "O","1,044,145",..: 163 1Za 125 89 88 87 8f B5 84 83
.% % Change Z00Z : Factor w/ 1 lewvel "0.0%": 1 1 1 1111111
> head{htmlTablel[[1]]}
Rank Drug Ccurrent Manufacturer Total Sales (5000} % Change 2002
1 1 Lipitor Pfizer Inc. 5,538,587 n.0%
z 2 Prevacid Takeda Pharmaceuticals U.S.A., Inc. 3,568,558 n.0%
3 3 Rocor Merck & Co., Inc. 3,277,858 0.0%
4 4 Mexium Astrafeneca Pharmaceuticals LP 2,700,297 n.0%
5 5 Foloft Ffizer Inc.
e c Celebres Cfiser Ine. Top 200 Drugs for 2003 by Sales
: View data for: 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 (By Units)
Rank Drug Current Manufacturer Total Sales %
(000 Change
2002
1 Lipitor Pfizer Inc. 5,538,587 0.0%
2 Prevacid Takeda Pharmaceuticals U.S.A,, Inc. 3,568,558 0.0%
3 Zocar Merck & Co., Inc. 3,277,856 0.0%
4 Nexium AstraZeneca Pharmaceuticals LP 2,700,297 0.0%
5 Zoloft Pfizer Inc. 2,580,509 0.0%
6 Celebrex Pfizer Inc. 2,206,389 0.0%

http://www.hmwu. 1dv.tw



<00
?%#'l%

https://en.wikipedia.org/wiki/List of countries and dependencies by population

List of countries and dependencies by
population

Sovereign states and dependencies by population (et

From Wikipedia, the free encyclopedia

This article needs additional citations for verification.
@ Please help improve this aricle by adding citations to reliable
sources. Unsourced material may be challenged and removed.

(danuary 2017) (Learn how and when to remove this template message)

This is a list of
countries and
dependent territories by
population. It includes
sovereign states,
inhabited dependent
territories, and, in some
cases, constituent
countries of sovereign e
states, with inclusion

Countries 2018

A map of world population in 2074
within the list being

primarily based on the

IS0 standard 1SO 3166-1. For instance, the United
Kingdom is considered as a single entity while the
constituent countries of the Kingdom of the Netherlands i
are considered separately. In addition, this list includes

Top § Moss Populous Countries

3166-1. —

Top & most populous countries

The population figures do not reflect the practice of

Note: All dependent territories or constituent countries that are parts of sovereign states are
shown in ffalfics.

certain states with limited recognition not found in ISO ——

Country for % of
Rank ¢ dependent ¢ Population ¢ Date ¢ world ¢ Source
territory) population
Feb Official
’ ebruary .
1| [l ChinalNote 2] 1,381,680,000 18.5% | population
22,2017 Sy
clocke?
Official
2 | mam India 1,312,320,000 February 17.5% | population
D 22,2017 ’ S
clock
. Official
3 United 324,567,000 February 4.34% lati
567, d opulation
States(M0te 3] 22,2017 Fel
clocke?
July 1, UN
4 | WEE |ndonesia 260,581,000 b 3.48% -
2016 Projection#
Feb Official
) ebruary .
5 | g&Y Brazil 207,132,000 2.77% | population
22,2017 Pl
clocke?
Official
. February .
6| @ Pakistan 196,435,000 2.62% | population
22, 2017
clocke?
Lo July 1, LN
7 | 1 W Nigeria 186,988,000 25% o
2016 Projectione?
Official
§ | |l Bangladesh 161,986,000 February 2.16% | population
¢ T 22,2017 ’ S
clocke?
January 1, Official
9 | g Russialtot= 4] 146,838,993 . 1.96% )
2017 estimate @

http://www.hmwu. 1dv.tw
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> URL1 <- getURL('https://en._wikipedia.org/wiki/List_of _countries_and_
dependencies_by population™)

> htmlTablel <- readHTMLTable(URL1, header = TRUE)

> str(htmlTablel)

> head(htmiTablel[[2]1])

> strihtmlTablel)

List of 3
S MULL: NULL
S NULL: "data.frame": 243 obs. of @ variables:
..5 Rank : Factor w/ 197 levels ™", "1" ™10, 100", .. 2 110 121 132 143 154 1g5 176 187 2
..% Country {or dependent territory): Factor w/ 243 levels "Abkhazia[Note 19]1",..: 44 95 232 94 30 1A0 152 18 175 105
..% Population : Factor w/ 243 levels "1,13Z2,657","1,167,242",..: 8 5 128 103 22 78 73 62 53 49
..5% Date : Factor w/ 59 lewels "April 15, 2012",..: 15 15 15 27 15 15 27 15 21 21
.5 % of world
population : Factor w/ 187 levels "0.00000075%",..: 181 180 187 186 185 184 183 182 179 178
..5 Source : Factor w/ 31 levels "2011 census result”,..: 15 15 15 31 15 15 31 15 14 12
S MNULL: "data.frame’: 24 obzs. of 2 wvariables:
.5 V1: Factor w/ 13 levels "","Cities","Continental®™,..: 1 13 1 3 1 12 1 2 1 10

..5 VZ2: Factor w/ 11 levels "Age at first marriage\nDivorce rate\nDomestic citizens\nEthnic and cultural diversity levelly
» head (htmlTablel[[2]])

Rank Country {or dependent territory) Population Date % of worldinpopulation Source
1 1 China[Note 21 1,381,680,000 February 22, 2017 18.5% ¢fficial population clock
z z India 1,312,320,000 February 2z, 2017 17.5% Official population clock
3 3 United States[Note 3] 324,567,000 February 22, 2017 4.34% ¢fficial population clock
4 4 Indonesia 260,581,000 July 1, 201a 3.48% UN Projection
5 5 Brazil 207,132,000 February 22, 2017 2.77% official population clock
o] a] Pakistan 196,435,000 February 22, 2017 2.62% official population clock
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Box Office
Daily
Weekend
Weekly
Monthly
Quarterky
Seasonal
Yearhy
All Time
International

Indices
Studios
People
Gerres
Franchises
Showdowrs
Theater
Courits

Release Sched.

J'. liop Al Time Worldwide Box ...

Box Office Mojo

o Help us improve the site by taking this survey!

X "\+

€& (O wwwboxofficemojocomyalltin . EJ - 90% ¢ || Q &#w= B &+ @ A = =

All Time Box Office

CHART NOTES
WORLDWIDE GROSSES Grosses are in milions of dolla

movie made its gross over mi

#1-100 - #101-200 - #201-300 - #301-400 - #401-500 o
- #501-600 - #601-684 o Al Time Worldwide Openings
* Al Tirme Domestc
Pink highlight = official revisions of older movies o &l Time Domestic Adiusted
Gold highlight = now playing or recent movies « &l Time Cpering Weekends
o [nternational Box Office Res
Rank Tite Studio Worldwide Domestic /%  Overseas f % Year™ e Return to Al Time Index
1 Avatar Fox $2,788.0 $760.5 27.3% 42,0275 72.7% 2003°
2 Titanic Par. $2,186.8 $658.7 30.1% $1,528.1 69.9% 1997~
Star Wars: The " .
3 Force Awakens BV $2,068.2 §936.7 453% $1,1316 54.7% 2015
4 Jurassic World Uni. $1,670.4 $652.3 390% $1,0181 61.0% 2015
5 Marvel's The BV $1,518.8 6234 41.0% $3955 59.0% 2012
Avengers
6 Furious 7 Uni. $1,516.0 $353.0 233% 4$1,1630 76.7% 2015
7 ﬂ‘l’t‘f_gge"s’ Ageof o $1,405.4 $453.0 327%  §346.4 67.3% 2015
Harry Potter and
8  the Deathly WB $1,341.5 43810 284% 49605 716% 2011
Hallows Part 2
9  Frozen BY $1,276.5 34007 314% $875.7 B86% 2013
10 IronMan3 BY $1,214.8 $409.0 337% $805.8 66.2% 2013
11 Minions Uni. $1,159.4 $336.0 29.0% $5234 71.0% 2015
Captain America: o .
12 Civil War BY $1,153.3 $408.1 354% $745.2 64.56% 2016
Transformers: . N
13 Dark of the Moon POW  $1,123.8 43524 214% 47714 686% 2011
The Lord of the
14 Rinas: The Return ML $1,119.9 43778 337% 4742.1 66.3% 2003~ R4

http://www.boxofficemojo.com/alltime/world/
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XML [¢Rig] https://zh.wikipedia.org/wiki/ XML

HEER  BHEIVEREE

RS I\EE S (3458 ¢ Extensible Markup Language » f5fE : XML) - 2—EIRRCTES © RiC/FERmmEEE
BYSEIETS - MRIEERRE - BRCHMEE B S S EENITESE - MM EFELET - B LIEFERE AT
RS ttB?DHTML AR AEAMLIZREHA LE HREHMELIGES  EEES IV EMHE - XML

RIEIZEE gt sGES (SOGML) et diskiy « EEERARRTA TIEHZENIGES - TILEHERES
(XSL) ~ XBRL%DXPath% o

<?7xml ==7=version”'l.0" encoding'UTF-8" "no"standalone=

b <! DOCTYPE 1 PUBLIC "-//Hi -Monkey//DTD RecipeBook//EN
}%ﬂﬁf% [ 495 ] “http://ww&?ﬁigsy-mcnkey.netlizzzpe220:§recipebogtestze>
XMLEZET FZREE RIETERERH - A HRRASErER - HIMLESHIRZRERIRER <recipe>
FRAXMLARET R R CRARERLE T » MRIEFERE - <title=Peanutbutter On A Spoon</title>

» BEigs (Rich Documents) - & EEERILEHES marediontlists
o EMEREEFAVXMLEfTER </i<ri‘:?$gi:ﬁi>§::nutbutter</ingredient>
» AR ES— I ENEZNTER Ciomestick , o -
S . . <preparation=Stick a spoon in a jar of peanutbutter, scoop
o fREtER} (Metadata ) - faid H EfEZE SRS and pull out a big glob of peanutbutter.</preparation=
« BB LAXMLEE RS @l r)
o {ERR AN ERNVER - —~ .
% XML S ~ ST~ ST, o THIE Ak TASES R XML« [Pk ERTRAERIFET) - FeigoTe
. BI=f= (Configuration Files ) - Siftaansd =i EFAEE ~ HEE - EEE . THRAGEEEEATIVRG - HEE oMottt FE kA EOXSL -
<7xml version="1.0"7=
<IN
<Wefth A= AT/ Wi A
<BF AR/ B A
<> HfE</ i
<HEAN-EW - 2 787 </ HRERE>
<f NS
EXMLHE B E R - 2SR ERrERIaER ER ERER -

http://www.hmwu. 1dv.tw
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>
>
>

Iibrary(XML)
book.data <- xmlToDataFrame(*'books.xml™)
str(book.data)
head(book.data)

> str (book.data)

'data.frame": 12 obs.
% author . Factor
S title : Factor
5 genre : Factor
5 price : Factor
5 publish date Factor
5 description : Factor

> head (book.data)
author

1

2 Ralls, Kim
3 Corets, Eva
4 Corets, Eva
5 Corets, Eva
&) Randall, Cynthia

o s LD

of
W/
i/
W/
i/
W/
i/

Gambardella, Matthew XML

B wariables:
9 levels "Corets,

6 levels "36.95"7,

Eva", 3711
12 lewels "Creepy Crawlies", 1z
5 levels "Computer”, "Fantasvy", :
485", 355
"Z2000-10-01",

11 levels "2000-09-027,

12 levels "A deep

title

Developer's Guide
Midnight Rain
Maeve Ascendant
Cheron's Legacy
The Sundered Grail
Lover Birds

In post-apocalypse England, the mysterious

sea diver finds true lowve twenty

genre price publish date

Computer
Fantasy
Fantasy
Fantasy
Fantasy
Romance

2 former architect battles col
After the collapse of a nanotd
agent known only as Cber
The two daughters of Maejy

Y n

44 .95
5.95
5.95
5.95
5.95
4.895

2 l g8 4
4 251
a]

| SN o )
[l =]

4 9 ll 13637

2000-10-01
2000-12-16

Sample XML File (books.xml)

2000-11-17 The following XML file iz used in various samples throughout the Microsoft XML Core Ser

Z001-0z-10
Z001-05-10
Z000-0%-02

https://msdn.microsoft.com/en-us/library/ms762271(v=vs.85).aspx

http://www.hmwu. 1dv.tw

XML |

<txml wersion="1.&"¢>
<catalog>
<book id="bklel">

<author>Gambardella, Matthew</author>»

<title>XML Developer's Guide</title>
<genre>Computer</genra>

<price>dd 95</price>
<publish_date>26866-18-61</publish_date>
<description>in in-depth look at creating applications
with XML.</description>

<fbook>»
<book id="bkl@&2">

<author>Ralls, Kim</author>

<title>Midnight Rain</title>

<genre>Fantasy<{/genra>

<price>5. 95¢/price>
<publish_date»2@6@-12-16</publish_date>

¢description>d former architect battles corporate zombies,
an evil sorceress, and her own childhood to become queen
of the world.</description>




fina

Q O
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repos=""http://cran.csie.ntu.edu.tw"™)

> library(EBImage) # (Repositories: BioC Software)
> Transformers <- readlmage("'Transformers07.jpg')
> (dims <- dim(Transformers))

[1] 300 421 3

> Transformers

Image
colorMode : Color
storage.mode : double
dim : 300 421 3

frames.total : 3
frames.render: 1

imageData(object)[1:5,1:6,1]
[.11 [.21 [.31 [.4]1 [.5] [.6]
[1.] 0 0 0 0 0 0
[2.] 0 0 0 0 0 0
[3.] 0 0 0 0 0 0
[4.] 0 0 0 0 0 0
[5.] 0 0 0 0 0 0
> plot(c(0, dims[1]), c(0, dims[2]), type="n",
+ xlab=""", ylab=""")

> rasterlmage(Transformers, 0, 0, dims[1], dims[2])

> install.packages(c("'tiff", "jpeg™, "png"”, "fftwtools™),

400

300

200

100

THEIR LUAR. OUR LWUIDORLD.

50 100 150 200 250 300

https://en.wikipedia.org/wiki/Transformers_(film)
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> Transformers.t <- Image(flip(Transformers))

> # convert RGB to grayscale

> rgb.weight <- c¢(0.2989, 0.587, 0.114)

> Transformers.gray <- rgb.weight[1] * imageData(Transformers.ft)[,,1] +
+

+

>

4
Z
s

rgb.weight[2] * imageData(Transformers.f)[,,2] +
rgb.weight[3] * imageData(Transformers.f)[,,3]
dim(Transformers.gray)
[1] 300 421

> Transformers.gray[1:5, 1:5] Converting RGB to grayscale/intensity
[.11 [.21 [.3]1 [.41 [.5] http://stackoverflow.com/questions/687261/converting-rgb-to-grayscale-intensity

[1.] 0 0 0 0 0

[2.] 0 0 0 0 0

[3.] 0 0 0 0 0

[4.] 0 0 0 0 0

[5 ’] 0 0 0 0 0 THEIR LUAR. OUR LWORLO

> par(mfrow=c(1,2), mai=c(0.1, 0.1, 0.1, 0.1)) p— -

> image(Transformers.gray, col = grey( T ‘

+ seq(0, 1, length = 256)), xaxt="n", yaxt="n") e ™ ﬁgf

> image(Transformers.gray, col = rainbow(256), A - JEN

+ xaxt="n", yaxt="n"")

http://www.hmwu. 1dv.tw
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n Seg mentation: partition an image into homogeneous regions.
m |Images: texture images, medical images, color images,...
|

Medical Image Segmentation:
m anatomical regions or pathological regions.
m extract tumors.

MRI images FCM+FSIR

Simulated images

17.0

0.0

FCM+FSIR
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Block length = 3

1

2

3

415

6

7

8

9

Block 1: (211,219, +,%19)

grey level: f(x,y)=0,...,255

http://www.hmwu. 1dv.tw

11213 Block 2: (1132’1,1132’2,‘“;3;2,9)

G

HEE TT5T3
HE Block 3: (231,232, +,T39)
HAEBEE

Block 64: (z64,1, %642, ", T64,9)

—




Block size = 3 X 3

Transformation

FFT

Gabor
Space Domain Wavelet,..

PCA
SIR,...

Validation
Indices

http://www.hmwu. 1dv.tw

Z64xp

Segmentation

Clustering Algorithms

Cluster Label

y64
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*  FEHExcel &ERHEZR
« {FHHODBC:EH! Excel &
- FIFHRMySQL
B IUMySQLE RV E T} (localhost)
. %U}fHRMySQL
S5 HIMySQLERHERE R (remote host)
MySQL
dbname = "bigdatal05",
username="student",

ZZ (Windows F{31)

bak

cdcol

data

hbcscz
hrnveu-joomla-20080201
Isl-ys
joomia-test
phpmyadmin
stsc26

test
webauth
ye-isi
ysg-iasc
ysg-iasc2

TY Y Y YYYYYYYYYY

Management  Schemas

Q Fllter ob]e cts

password="xxxxxx",

Local instance mysqgl

Users and Privileges

User Accounts

T\ MySQL Workbench ; |
= 3 % Local instance mysgl (datay hOSt: 163.13.113.XXX I}
File Edit View Query Database Server Tools Scripting Help _
S8 & COPHEE & port=3306
Navigator : < Query 1 stsc2B - Schema Administration - Users an ,ﬁ& 3 E ;'Q Z'_E

Details for account hankwu@59, 7-

<

User

From Host

LEDONGED e e [0y

vy, _ o p
root Ioc-a|hos

root

lirwze

Login | Account Limits | Administrafive Roles lSchema es

‘You may create multiple accounts w

Login Narme: | hankiu to connect from different hasts.

Authentication Type:  Standard — :f:ﬂ_msswc"d andfor b
e HERIP
Limit Connectivity to Hasts Matching: 59 12?.' ------ e | % and _ wildcards may be used
Passwiord;  [FrreekERERR | Type a password to reset it

Consicer using a password with 8 or more characters with mixed case letters

Confirm Password; | kbbb sksssiohbibib | Enter password again to confirm,

http://www._hmwu. i




File Edit ¥iew Query Database Server Tools Scopling Help .
&8 & SEIEEE) [ o @ D&EC
MNavigator s T T e OUEWT Administration - Users an..
:T:[:?:bjem -.“| e Table Name: |student_info | Schema: bigdata105 ~
p o bak c Collation: ‘SdaemaDefaajt VJ Engine: ’lnnoDB ¥,
¥ | bigdata105
'@TM M e o Comments: =
student_jnfo S~ a
P{Ewtm; E___—” : Column MName I Datatype P. N U, B. U Z.Al Defaut
p B s Proce 1| ' Name | VARCHAR (45) MALO OODODO
"Eﬁ"m I °D : vaRCHAR(45) OO 0O O OO O nuw
: i 3| Heidht 1 INT(11) 0000000~
s 1| 7 Weight 1 INT(D) 0000000~
Sy Il 1| Gender I vaRcHAR(45) O 0O 0O O OO O wnuw
> rwuxmnkk 1| 2 Age I INT(11) OO0 O 008 0 s
B S By 1| Emall I varcHaRas)y OO 0O O O O O Nuw
B = jooria-test | — ] FLENE £ B ELE
e
.. SLaC
B test
p  webauth
B ysis % N
>S rie FMFRMySQL (SQLEEE) ° 1ERI
= student.infofE A {fE A &R T B a]) o
informabon | ‘
Table: student_info
Columns: Column Name: - Data Type: '
Name varchar(45) PK
ID_ _varchar(45} Collation: Iabl_e_[iefault Default: |
:Vle;?ghgt :ﬁ:ﬁ}% Comments: Primary Mot MUl Urigue
Gender varchar(45)
Agel int{lhl}( , SQLnn/f%ﬂ'ﬂ'
Emai varchar(45
’ http://www.lkeydata.com/tw/sql/sgl.html
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https://www.r-bloggers.com/grea-the-rstudio-add-in-to-read-all-the-data-into-r/

. e at
s ERStudioZ 3

> devtools::install_github(**'Stan125/GREA™, force = TRUE)

> install._packages(c('csvy™™, "miniUl", "openxlsx'™, "readODS', "urltools™))

http://www.hmwu. 1dv.tw

mydata
which = 2
— fH Lo
Input Previsy Advance

E:/08-MyProjects/07-graphics.SDA/MyPackage/explore A 5 c o : - - ; L1 B i
Tools | Help 1 [Caleulus Quizil) | Quizi2) | Quiz(3) | Quizi4) Midterm Exarm

Install Packages.. 2 10/15 | 11/12 |12/10 |17 TA |Corel| CoreZ | Sum
Check for Package Updates... 3 No |Departmen|ID Mame 70% | 30% | 100%
4 [ 1|@e— 981550867 (% & a5 20| &5

Yersion Control 4 5 2\ BE— 081555585(8F @ 0 13
B | 3|IEE— 983522324 E® i i 5 73 5 0 5
Shell... 7 | AlsE— 084223018[E 68 30 75 30 00 e0| 13 g 21
Addins v 8 | 5|Hat— 9542230261 R 25 10 10 15 73 5 ] E
J} 9 | b|d@at— 084223034 | @R 53 25 80 g5| 80| 43 30 73
Keyboard Shortcuts Help  Alt+Shift+ Browse Addins.. 10 | 7|&a— 954223042 maE 15 5 15 90| 87 3 0 3
Modify Kevboard Shorteuts... ; 11 | 8|&E— ag4223058[® &% 15 40 35 &0 80 22 20 42
" GRes 12 | 9|wmaE— 954223067 | T % 55 70 85 go| 100] 39 w0 49
Proj 13 | 10[sat— 084223075 50 20 28 10 70 eo| 31 5 36
. 14 | 11|@E— 954223083 |2 EE B5 63 15 50| &o| 27| 30| 57
Cloll | ke iR 15 | 12|@E— 984223001 T = 95 86 85 75| 100] 60| 20| 80
16 | 13|@E2— 054223108 =8 80 B5 98 75 80| 36| 28] 64
mydata.xIsx selected Further options (per filetype) 17 | 14|82 — 984223117 |8&1E 15 0 5 o 73 0 7 7
18 | 15[@E— 054223125|BIE R 30 30 20 200 80| 11 3 14
i Select File SelegtBxcel Sheetindex 10 | lolEE— 984223 141 | 2B 65| 80| 80| 85| 100| 33| 30| 63
5 z o0 |17 |mE— 0542231582 B85 90 70 65| 100| 38 30| 68
Give your dataset a name 21 | 18|E=— 984223166 | B R 30 10 20 200 87 g 3 12
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= Importing data into R is a necessary step that, at times, can become
time intensive. To ease this task, RStudio includes new features to
import data from: csy, xls, xIsx, sav, dta, por, sas and stata files.
Eexamples oot v

11| 6 (Untitled) + g [ o . 2 P e
Environment  History  Files l x_ ::smf : : °: 2 2 o Isj b e s
o [ | (4 import Dataset ~ T 5 I T W

ER Y —— S : L .
Data e : o - -
Ocalay  TEMEESUIL 16 of e e -
Omydat  Fomwss, T 18 off | nm e = T
values Fram S8 S = I — - — —
L:} 'Fa_ce From Stata... |_'-| =t 15 WiE— 934.2.23125 lllf NIII 30 ) zu ] 1" 3 14
O hdatc L:| St ne— ARAZFINEA M: n; an oo ﬂ; 00 38 30 1]
Ohdata.s1 List e Tt . ) Y )

idata.x num

title "facd

Mame: | eepdatn [l inst Row a3 Mames

https://support.rstudio.com/hc/en-us/articles/218611977-Importing-Data-with-RStudio
https://rstudio-pubs-static.s3.amazonaws.com/1776 dbaebbdbde8d46¢693e5¢cb60c768ba92.html




readbulk

read _bulk(directory = ".", subdirectories = FALSE, extension = NULL,
data = NULL, verbose = TRUE, fun = utils::read.csv, ...)

> raw.data <- read_bulk(directory = ".", extension = "_txt", sep=""")
Reading score_quizl.txt

Reading score_quiz2.txt

Reading score_quiz3.txt

Reading score_quiz4.txt

Reading score_quiz5.txt

> str(raw.data)

"data.frame-: 39 obs. of 7 variables:

$ gender : Factor w/ 2 levels "F","M": 2211121121 ...

$ Calculus > Int 69 70 57 73 56 62 76 68 73 74 ...

$ LinearAlgebra: int 93 78 26 32 6 4 5 63 97 25 ...

$ BasicMath > int 83 31 21 73 50 73 8 43 23 0 ...

$ Rprogramming - int 79 26 99 76 98 22 95 15 60 28 ...

$ English > int 95 69 51 37 33 4 62 97 66 9 ...

$ File : chr ™score_quizl.txt" "score_quizl.txt"™ 'score_quizl.txt"

'score_quizl.txt" ...
> raw.data

gender Calculus LinearAlgebra BasicMath Rprogramming English File
1 M 69 93 83 79 95 score_quizl.txt
2 M 70 78 31 26 69 score_quizl.txt
38 F 70 32 55 79 6 score_quiz5.txt
39 F 53 15 2 9 80 score_quiz5.txt
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fread {data.table}

fread(input, sep="auto’, sep2="auto', nrows=-1L, header="auto', na.strings="NA", file,
stringsAsFactors=FALSE, verbose=getOption(‘datatable.verbose'), autostart=1L,
skip=0L, select=NULL, drop=NULL, colClasses=NULL,
integer64=getOption(‘'datatable. integer64), # default: "integer64"
dec=if (sep!=".") "." else ",", col.names,
check.names=FALSE, encoding=""unknown', quote=""\""",
strip.white=TRUE, Fill=FALSE, blank.lines.skip=FALSE, key=NULL,
showProgress=getOption(‘'datatable.showProgress™), # default: TRUE
data.table=getOption(‘'datatable.fread.datatable'™) # default: TRUE

)

library(data.table)
mydata <- fread("mylargefile.txt")

Other features include :

e fast and friendly file reader. ?fread. It accepts system commands directly (such as grep and
gunzip ) and other convenience features for small data.

e fast and parallelized file writer: ?furite announced here and on CRAN in Nov 2016.

e parallelized row subsets - See this benchmark for timings Amazon EC2 r3.8large (Ubuntu, CPU(s): 32, Mem: 240G)
¢ fast aggregation of large data; e.g. 100GB in RAM (see benchmarks on up to two billion rows)

Reference manual: data table. pdf
http://brooksandrew.github.io/simpleblog/articles/advanced-data-table/ Vignettes: Frequently asked questions
https: r-nroject. k ta.table/i “html Introduction to data.table
ps //01‘ran r-project.org/web/packages/da a ‘ab e/index.htm Kevs and fast binary search based subset
https://github.com/Rdatatable/data.table/wiki

Reference semantics
Efficient reshaping using data.tables
Secondary indices and auto indexing

https://www.datacamp.com/courses/data-table-data-manipulation-r-tutorial
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https://www.rdocumentation.org/packages/data.table/versions/1.10.4/topics/fread

> n <- 1leb6

> dt <- data.table(x1 = sample(1:1000, n, replace = TRUE),

+ x2 = sample(1:1000, n, replace = TRUE),

+ x3 = rnorm(n),

+ x4 = sample(c("*foo", "bar', "baz', 'qux', "quux'™), n, replace = TRUE),
+ x5 = rnorm(n),

+ x6 = sample(1:1000, n, replace = TRUE)

+ )

> write.table(dt, "Speedup-test.csv', sep = ",", row.names = FALSE, quote = FALSE)

> cat("File size (MB):", round(file.info("'Speedup-test.csv')$size / 1024 ~ 2), "\n")
File size (MB): 51
>
> # read by read.csv
> system.time(data.rc <- read.csv(''Speedup-test.csv', stringsAsFactors = FALSE))
user system elapsed
6.86 0.13 7.00

>
> # read by read.table, (all known tricks and known nrows)
> system.time(data.rt <- read.table(''Speedup-test.csv', header = TRUE,
+ sep = ",", quote = """,
+ stringsAsFactors = FALSE
+ comment.char = """,
+ nrows = n, colClasses = c("integer', "integer', "numeric',
+ "character'™, "numeric', "integer')
+ )
+ ) > # read by fread{data.table}
user system elapsed > system.time(data.fr <- fread(''Speedup-test.csv'))
3.55 0.09 3.65 user system elapsed
1.65 0.00 1.66
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HIGGS Data Set http://archive.ics.uci.edu/ml/datasets/HIGGS

Download: Data Folder, Data Set Description

Abstract: This is a classification problem to distinguish between a signal process which produces Higgs bosons and a backgro

Data Set Characteristics: W, Number of Instances: | 11000000 | Area: Physical
Attribute Characteristics: Real Number of Attributes: | 28 Date Donated 2014-02-12
Associated Tasks: Classification || Missing Values? AL, Number of Web Hits: | 49041

> cat(round(file.info("HIGGS.csv®)$size /72730, 2), "GB\n™")

7.48 GB

>

> transactFile <- "HIGGS.csv"

> readLines(transactFile, n=2)

[1] "1.000000000000000000e+00,8.692932128906250000e-01,-6.350818276405334473e-
01,2.256902605295181274e-01,3.274700641632080078e-01,-6.899932026863098145e-. . .
>

> variables <- c("label™, "lepton_pT", "lepton_eta"™, "lepton_phi', "missing_energy magnitude",
"missing_energy_ phi', "jet 1 pt"”, "jet 1 eta', "jet 1 phi", "jet 1 b tag"™, "jet 2 pt",
"jet 2 eta, "jet 2 phi", fjet_z_b_tag", "jet 3 pt”, jet 3 eta', "jet 3 phi", "jet 3 b-tag",
"jet 4 pt", "jet_4 eta', "jet 4 phi”, "jet 4 b tag", "m_j§", "m_jjj", "m_Iv', "m_jlv",
"m_bb"™, "m _wbb", "m_wwbb'™)
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=
> chunkSize <- 100000
> con <- FTile(description=transactFile,
> dataChunk <- read.table(con, nrows=chu
+ col .names=vari
> index <- 0
> counter <- 0
>s <-0
> repeat {
+ index <- index + 1
+ cat("'Processing rows:", index * ch
+ s <- s + sum(dataChunk$lepton_pT)
+ counter <- counter + nrow(dataChun
+ ifT (nrow(dataChunk) = chunkSize){
+ print(“Done!™)
+ break
+ b
+ dataChunk <- read.table(con, nrows=
+ fill = TRU
+
+ if(index > 3) break # test this pr
+ }
Processing rows: 1le+05
Processing rows: 2e+05
Processing rows: 3e+05
Processing rows: 4e+05

> close(con)

> cat("'number of observations: ', counte
number of observations: 4e+05

> cat("'mean of lepton_pT: ', s/counter,
mean of lepton pT: 0.9923863

open="r")
nkSize, header=T, Ffill=TRUE, sep=",",
ables)

unkSize, "\n"")

K)

chunkSize, skip=0, header=F,
E, sep=",", col_names=variables)

ocess in 3 times

See also:

LaF: Fast Access to Large ASCII Files
chunked: Chunkwise Text-File Processing for 'dplyr'
TT: memory-efficient storage of large data on disk and

r, "\n") fast access functions.
« readf {data.table}
"\n"") * readbulk: Read and Combine Multiple Data Files

- e
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F_QQ %
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19U <

> first.line <- readLines(""HIGGS.csv', n=1)

> # Split the first line on the separator

> i1tems <- strsplit(first.line, split=",", fixed=TRUE)[[1]]

> i1tems

[1] "1.000000000000000000e+00" "8.692932128906250000e-01" "'-6.350818276405334473e-01" "'2.256902605295181274e-01"

[5] "3.274700641632080078e-01" '-6.899932026863098145e-01" ''7.542022466659545898e-01" '-2.485731393098831177e-01"
[9] "-1.092063903808593750e+00" "'0.000000000000000000e+00" "1.374992132186889648e+00" ''-6.536741852760314941e-01"
[13] '"9.303491115570068359e-01" '1.107436060905456543e+00"" ''1.138904333114624023e+00"" ''-1.578198313713073730e+00"
[17] '"-1.046985387802124023e+00" '*0.000000000000000000e+00"" ''6.579295396804809570e-01" ''-1.045456994324922562e-02"
[21] "-4.576716944575309753e-02" '3.101961374282836914e+00" '"1.353760004043579102e+00" '9.795631170272827148e-01"
[25] '9.780761599540710449e-01" '9.200048446655273438e-01" '"7.216574549674987793e-01" '9.887509346008300781e-01"

[29] "'8.766783475875854492e-01"
> length(items)
[1] 29

> HIGGS.first2cols <- read.table(""HIGGS.csv", header=F, Tfill=TRUE, sep=",",
+ colClasses = c(rep("'numeric', 2), rep("NULL"™, 27)))
> str(HIGGS.Tirst2cols)
"data.frame”: 11000000 obs. of 3 variables:
$Vli:num 1110101111 ...
$ V2 : num 0.869 0.908 0.799 1.344 1.105 ...
> head(HIGGS.first2cols)
V1 V2
1 0.8692932
1 0.9075421
1 0.7988347
0 1.3443848
1 1.1050090
0 1.5958393

O, WNE

colClasses: "character", "complex", "factor",
"integer", "numeric", "Date", "logical"
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% read.table
.,EE%. colClasses

m Specifying colClasses instead of using the default can make
'read.table’ run MUCH faster, often twice as fast.

n [fall of the columns are "numeric”, just set 'collClasses =

"numeric'.

m |f the columns are all different classes, or perhaps you just don't
know, then you can read in just a few rows of the table and then
create a vector of classes from just the few rows.

> system.time(data.rtl <- read.table(''Speedup-test.csv', header = TRUE, sep
user system elapsed
6.48 0.03 6.54

")

> system.time(tab5rows <- read.table(''Speedup-test.csv', header = TRUE, sep = ", nrows = 5))
user system elapsed
0 0 0
> classes <- sapply(tab5rows, class)
> classes
x1 X2 X3 x4 X5 X6
"integer' "integer" "numeric" ‘"'factor' "numeric’ "integer"
> system.time(data.rt2 <- read.table(''Speedup-test.csv', header = TRUE, sep =
+ colClasses = classes))

user system elapsed
3.59 0.04 3.64

http://www.biostat.jhsph.edu/~rpeng/docs/R-large-tables.html
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% read.table
%E%_ nrows, comment.char

s Specifying the 'nrows' argument doesn't necessary make things go
faster but it can help a lot with memory usage.

= |f you know that the data rows are definitely less than, say, N rows, then
you can specify 'nrows = N'and things will still be okay. A mild
overestimate for 'nrows' is better than none at all.

> # i1nstall.packages(""'R.utils™)
> library(R.utils)
> system.time(nl <- countLines(""HIGGS.csv'™))
user system elapsed
32.44 22.50 55.00
> system.time(n2 <- length(readLines(""HIGGS.csv'™)))
user system elapsed
308.24 7.36 315.78
> nl
[1] 11000000
attr(,"lastLineHasNewline')
[1] TRUE
> n2
[1] 11000000

comment.char: if the data file has no comments in it (e.g. lines starting with '#"),
then setting 'comment.char = """ will sometimes make 'read.table()' run faster.
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