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数据类型 (Data Types)

a <- c(1, 2, 5, 3, 6, -2, 4)

b <- c("one", "two", "three")

c <- c(TRUE, TRUE)

y <- matrix(1:12, nrow=3, ncol=4)

y

[,1] [,2] [,3] [,4]

[1,] 1      4     7   10

[2,] 2      5     8   11

[3,] 3      6     9   12

dim1 <- c("A1", "A2")

dim2 <- c("B1", "B2", "B3")

dim3 <- c("C1", "C2")

z <- array(1:12, c(2, 3, 2),

dimnames=list(dim1, dim2, dim3))

z

, , C1

B1   B2   B3

A1  1      3     5

A2  2      4     6

, , C2

B1    B2    B3

A1  7       9      11

A2  8      10     12

patientID <- c(1, 2, 3, 4)

age <- c(25, 34, 28, 52)

diabetes <- c("Type1", "Type2", "Type1", "Type1")

status <- c("Poor", "Improved", "Excellent", "Poor")

patientdata <- data.frame(patientID, age, diabetes, status)

patientdata

patientID age       diabetes         status

1     1               25          Type1          Poor

2     2               34          Type2          Improved

3     3               28          Type1          Excellent

4     4               52          Type1          Poor

g <- “My First List”

h <- c(25, 26, 18, 39)

j <- matrix(1:4, nrow=2)

k <- c("one", "two", "three")

mylist <- list(title=g, ages=h, j, k)

mylist

$title

[1] "My First List"

$ages

[1] 25 26 18 39

[[3]]

[,1]     [,2]

[1,] 1          3

[2,] 2          4

[[4]]

[1] "one" "two" "three"



数据操作 (Data Operators)



函数(Functions)

function_name <–function(arg_1, arg_2, …) { 

//Function body 

}

求平均：mean(x)

求 和：sum(x)

开平方：sqrt(x)

……



R 包 (R packages)

R packages are collections of functions and data sets developed by the community. 

install.packages(“XXX”)CRAN

Bioconductor

Github

source("https://bioconductor.org/biocLite.R")

biocLite(“XXX")

install.packages("devtools")

devtools::install_github("hadley/babynames")

library(XXX) 

help(XXX) 

search()       



读取数据 (Import from files)

➢ file参数：这是必须的，可以是相对路径或者绝对路径（注意：Windows下路径要用斜杠'/'或者双反斜杠'\\'）。

➢ 如果数据集中含有中文，直接导入很有可能不识别中文，这时加上参fileEncoding='utf-8'

.txt 

.csv

R package (readr)：

R base functions：

Compared to R base functions, readr functions are:
❖ much faster (X10),

❖ have a helpful progress bar if loading is going to take a while

❖ all functions work exactly the same way.



导出数据 (Export data from R)

R base functions：

R package (readr)：



数据转换 (Data transformation) 清洗和整理

筛选

按给定的逻辑判断筛选出符合要求的子
数据集

排列
按给定的列名依次对行进行排序

选择
用列名作参数来选择子数据集

变形
对已有列进行数据运算并添加为新列

汇总

对数据框调用其它函数进行汇总操作, 返

回一维的结果



管道函数(%>%) 和绘图



数据整形 (Reshaping Data)



tidy data set：

➢ each column represents a variable

➢ each row represents an observation

❖ The opposite of tidy is messy data

✓ gather和spread函数将数据在长格式和宽格式之间相互转

化，应用在比如稀疏矩阵和稠密矩阵之间的转化;

✓ separate和union方法提供了数据分组拆分、合并的功能，

应用在nominal数据的转化上;



gather(data, key, value, ...)

• data: A data frame

• key, value: Names of key and value columns to create in output

• …: Specification of columns to gather. Allowed values are:

• variable names

• if you want to select all variables between a and e, use a:e

• if you want to exclude a column name y use -y

• for more options, see: dplyr::select()

宽数据转为长数据



spread(data, key, value)

• data: A data frame

• key: The (unquoted) name of the column whose values will be

used as column headings.

• value:The (unquoted) names of the column whose values will

populate the cells.

长数据转为宽数据



unite(data, col, ..., sep = "_")

✓ data: A data frame

✓ col: The new (unquoted) name of column to add.

✓ sep: Separator to use between values

多列合并为一列



separate(data, col, into, sep = "[^[:alnum:]]+")

✓ data: A data frame

✓ col: Unquoted column names

✓ into: Character vector specifying the names of new variables to be created.

✓ sep: Separator between columns:

✓ If character, is interpreted as a regular expression.

✓ If numeric, interpreted as positions to split at. Positive values start at 1

at the far-left of the string; negative value start at -1 at the far-right of

the string.

将一列分离为多列



管道函数(%>%)
gather() + unite()



关系型数据 (Relational data)

primary key: uniquely identifies an observation in its own table.                    

planes$tailnum

foreign key: uniquely identifies an observation in another table. 

flights$tailnum

key



Mutating joins



Filtering joins

semi_join(x, y): keeps all observations 

in x that have a match in y

anti_join(x, y): drops all observations in 

x that have a match in y



Set operations

✓ intersect(x, y): return only observations in both x and y.

✓ union(x, y): return unique observations in x and y.

✓ setdiff(x, y): return observations in x, but not in y.





ggplot2
http://hadley.nz/

http://ggplot2.org/



图层 (layers)



➢ 数据（Data）和映射（Mapping）

➢ 标度（Scale）

➢ 几何对象（Geometric）

➢ 统计变换（Statistics）

➢ 坐标系统（Coordinate）

➢ 图层（Layer）

➢ 分面（Facet）

ggplot2的基本概念
Data Mapping Scale

Geoms Stat Coord Layer

Facet



实例数据



散点图

将年份映射到颜色属性 (Mapping)：

增加平滑曲线 (Statistics)：

分面 (Facet)：



直方图

统计变换 + 分面：



条形图

根据计数排序后绘制的条形图：



饼图

改变填充颜色：



箱线图

小提琴图



密度图



线图



热图



相关性图



主成份分析 (PCA)



气泡图 (Bubbles)



美化 (themes and background)



RNA-Seq (DESeq2)



复杂图形修改



1. 基本图形



2. 添加趋势线



3. 圆圈



4. 标注想要的点



5. 修改图例值和顺序



6. 利用scale来修改x，y轴，颜色和标出title



7. 微调主题



THANKS FOR YOUR WATCHING

http://tiramisutes.github.io/

@Huazhong Agricultural University


