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Arabidopsis[1:5,1:10]

##    L1 L2 L3 L4 L5 L6 L7 L8 L9 L10

## M1  1  0  1  1  0  1  0  1  1   1

## M2  1  0  1  1  0  1  1  1  1   1

## M3  1  0  1  1  0  1  1  1  1   1

## M4  0  0  0  0  1  0  0  0  0   0

## M5  0  0  0  0  0  0  0  0  0   0
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Orange[1:5,]

##       Date_Time  Id_RelAnt NbSim_Fr NbSim_Other NbCom_Fr NbCom_Other

## 1 2017-04-15 00 00000001A1       37           0      141           0

## 2 2017-04-15 00 00000001B1      134           0      503           0

## 3 2017-04-15 00 00000001B2      170           2      752           2

## 4 2017-04-15 00 00000001B3       93           0      550           0

## 5 2017-04-15 00 00000001C1      122           2     1149          13
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read.table('./Data/Arabidopsis/Arabidopsis.txt',header=F,sep=';') %>%

  as.matrix() -> Arabidopsis 

Freq <- apply(Arabidopsis,2,mean)

MinMaf <- 0.05

MafFilter <- Freq > MinMaf | Freq < 1-MinMaf

Filtered <- Arabidopsis[MafFilter,]
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Kinship <- (crossprod(Filtered) + crossprod(1-Filtered))/nrow(Filtered)

solve(Kinship)
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fread('./Data/Arabidopsis/Arabidopsis.txt',header=F,sep=';') %>%

  as.matrix() -> Arabidopsis 

Freq <- rowMeans(Arabidopsis)

InvKinship <- chol2inv(chol(Kinship))
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…

…

…

(Half) Big Data handling with R file:///D:/R/StateOfTheR/BigData/Slides/BigDataPresentation.html#1

8 sur 44 06/07/2018 à 16:56



…

MeanPerHour <- Orange %>%

  mutate(Time = substr(Date_Time,start=12,stop=13)) %>%

  group_by(Time) %>%

  summarise(M_NbSim_Fr=mean(NbSim_Fr),M_NbSim_Other=mean(NbSim_Other),

            M_NbCom_Fr=mean(NbCom_Fr),M_NbCom_Other=mean(NbCom_Other))  

head(MeanPerHour)

## # A tibble: 6 x 5

##   Time  M_NbSim_Fr M_NbSim_Other M_NbCom_Fr M_NbCom_Other

##   <chr>      <dbl>         <dbl>      <dbl>         <dbl>

## 1 00          77.3         1.71       428.           5.64

## 2 01          40.5         1.16       208.           3.75

## 3 02          23.7         1.00       107.           3.17

## 4 03          16.1         0.861       63.6          2.69

## 5 04          13.9         0.794       47.6          2.43

## 6 05          15.4         0.782       46.6          2.44
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…

…

bigmemory

sparklyr
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Freq <- (mc)lapply(1:K, function(k){

  fread(Chunk_k)

  rowMeans(Chunk_k)

})
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trial <- file('./Data/Arabidopsis/Arabidopsis.txt')

Kinship <- matrix(0,NbInd,NbInd)

open(trial)

Freq <- (mc)lapply(NbSnpPerRound, function(nblines){

  Don <- matrix(scan(trial,skip=0,nlines=nblines,quiet=T,sep=';'),

                nrow=nblines,byrow = TRUE)

  FreqLoc <- rowMeans(Don)

  Kinship <<- Kinship + crossprod(Don) + crossprod(1-Don)

return(FreqLoc)

})

close(trial)
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double integer short char

bigmemory

bigalgebra

biganalytics
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Arabidopsis <- read.big.matrix("./Data/Arabidopsis/Arabidopsis.txt", 

                               type ="double", header = F,sep=';')
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Arabidopsis <- read.big.matrix("./Data/Arabidopsis/Arabidopsis.txt", 

                               type ="double", header = F,sep=';')
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bigmemory

dim ncol nrow

bigalgebra

crossprod tcrossprod t %*% eigen chol

biganalytics

col{mean,min,max,var,sd,sum,prod}

svd solve

(Half) Big Data handling with R file:///D:/R/StateOfTheR/BigData/Slides/BigDataPresentation.html#1

23 sur 44 06/07/2018 à 16:56



##Compute frequencies using apply

Freq <- biganalytics::apply(Arabidopsis,1,mean)

##Compute frequencies using rowMeans

Freq <- rowMeans(Arabidopsis[,])

##Compute frequencies using algebra

Freq <- Arabidopsis[,]%*%rep(1/NbLines,NbLines)

##Compute frequencies using big algebra

Freq <- Arabidopsis%*%as.big.matrix(rep(1/NbLines,NbLines))

##Compute frequencies using big algebra

Freq <- Arabidopsis %>% t %>% colmean %>% as.big.matrix
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##Local version

Kinship <- ( crossprod(Arabidopsis[,]) + crossprod(1-Arabidopsis[,])

)/nrow(Arabidopsis)

InvKin <- chol2inv(chol(Kinship))

##RAM version (wherever feasible)

Kinship <- ( crossprod(Arabidopsis) + crossprod(1-Arabidopsis)

)/nrow(Arabidopsis)

InvKin <- chol2inv(chol(Kinship)[,])
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big

…

…

…

mwich

##Compare some basic functions to compute frequencies

res <- microbenchmark(rowMeans(Arabidopsis[,]),

                      Arabidopsis %>% t %>% colmean %>% as.big.matrix,

                      Arabidopsis%*%as.big.matrix(rep(1/NbLines,NbLines)),

                      times = 50)
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spark_install
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setwd('D:/R/StateOfTheR/BigData')

Orange_tbl <- 

  spark_read_csv(sc = sc, name = 'Orange',

                 path = './Data/Orange/NIDT_D4C_2G3G4G_2017105.CSV.gz',

                 header = FALSE, delimiter = ';')

## # Source:   lazy query [?? x 6]

## # Database: spark_connection

##   Date_Time     Id_RelAnt  NbSim_Fr NbSim_Other NbCom_Fr NbCom_Other

##   <chr>         <chr>         <int>       <int>    <int>       <int>

## 1 2017-04-15 00 00000001A1       37           0      141           0

## 2 2017-04-15 00 00000001B1      134           0      503           0

## 3 2017-04-15 00 00000001B2      170           2      752           2

## 4 2017-04-15 00 00000001B3       93           0      550           0

## 5 2017-04-15 00 00000001C1      122           2     1149          13

## 6 2017-04-15 00 00000001D1       19           0       79           0
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MeanPerHour <- Orange_tbl %>%

  mutate(Time = substr(Date_Time,start=12,stop=13)) %>%

  group_by(Time) %>%

  summarise(M_NbSim_Fr=mean(NbSim_Fr),...)

GlobalMean_NbSimFr <- MeanPerHour %>% summarise(Mean=mean(M_NbSim_Fr))

GlobalMean_NbSimFr
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## From Spark to R memory

MeanPerHour_R <- collect(MeanPerHour)

## From Spark to Disk

spark_write_csv(x=MeanPerHour, path = './Results/MeanPerHour.csv',

                header = T, delimiter = ';')

## From R to Spark

MeanPerHour_2 <- copy_to(sc, MeanPerHour_R, 

                         name= "MeanPerHour_Sp",overwrite = T)

## Have a look at the different environments:

ls()

src_tbls(sc)
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ListRelAnt <- Orange_tbl %>% distinct(Id_RelAnt)

ListRelAnt$Id_RelAnt[1:10]

## NULL

collect(ListRelAnt)$Id_RelAnt[1:10]

##  [1] "00000001B2" "00000001D1" "00000001F5" "00000001J4" "00000001Q1"

##  [6] "00000001T2" "00000001V1" "00000001W4" "00000002C1" "00000002M2"
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AddDensity_trial1 <- MeanPerHour %>% 

  mutate(Density = dnorm(M_NbSim_Fr,mean = 100,sd=50)) 

AddDensity_trial2 <- MeanPerHour %>%  

  collect() %>% 

  mutate(Density = dnorm(M_NbSim_Fr,mean = 100,sd=50)) 

AddDensity_trial3 <- MeanPerHour %>% 

  spark_apply(function(d){dnorm(d$M_NbSim_Fr,mean = 100,sd=50)})
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MeanPerHour %>% 

  mutate(TimeNum = Time + 0) %>%

  mutate(TimeSlice = ifelse(TimeNum %in% c(0:5,18:23), 'Evening',

                            ifelse(TimeNum %in% 6:11, 'Morning', 

'Afternoon'))) %>%

  mutate(TimeRecoded = ifelse((TimeSlice == 'Evening')&(TimeNum %in% 18:23), 

                              TimeNum-24, TimeNum)) %>%

  group_by(TimeSlice) %>%

  spark_apply(

function(d) broom::tidy(lm(M_NbCom_Fr ~ TimeRecoded, d)),

    names = c("term", "estimate", "std.error", "statistic", "p.value","sigma"),

    group_by = "TimeSlice"

)
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## # Source:   table<sparklyr_tmp_211826b15bcf> [?? x 6]

## # Database: spark_connection

##   TimeSlice term        estimate std.error statistic      p.value

##   <chr>     <chr>          <dbl>     <dbl>     <dbl>        <dbl>

## 1 Evening   (Intercept)    604.       44.0    13.7   0.0000000828

## 2 Evening   TimeRecoded   -160.       12.6   -12.7   0.000000176 

## 3 Morning   (Intercept)  -1805.      189.     -9.57  0.000667    

## 4 Morning   TimeRecoded    297.       21.8    13.6   0.000167    

## 5 Afternoon (Intercept)   1573.      263.      5.97  0.00394     

## 6 Afternoon TimeRecoded    -17.7      18.0    -0.982 0.382
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ml_linear_regression, ml_logistic_regression,

ml_survival_regression, ml_generalized_linear_regression,

ml_decision_tree, ml_random_forest,

ml_gradient_boosted_trees,...

ml_kmeans

ml_pca
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bigmemory sparklyr

…
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