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Alice: “Where should | go?”
The Cheshire Cat: “That depends on where you want to end up.”
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Code profiling

The general idea is to:

Run the code

Every few milliseconds, record what is being currently
executed

Rprof() comes with R and does exactly this
o Tricky to use

Use profvis instead
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IMDB data set

 From the ggplot2movies package

data(movies, package = "ggplot2movies")
dim(movies)

58788 24

e Data frame: around 60,000 rows and 24 columns

e Each row corresponds to a particular movie
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Braveheart

braveheart = movies[7288, ]

Year Length Rating
1995 177 8.3
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Example: Braveheart

# Load data
data(movies,
package = "ggplot2movies")
braveheart <- movies[7288, ]
movies <- movies[movies$Action==1, ]
plot(movies$year, movies$rating,
xlab = "Year", ylab = "Rating")
# local regression line
model <- loess(rating ~ year,
data = movies)
j <- order(movies$year)
lines(movies$year[jl],
model$fitted[j],
col = "forestgreen")
points(braveheart$year,
braveheart$rating,
pch = 21,
bg = "steelblue")
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Profvis

e RStudio has integrated support for profiling with profvis
o Highlight the code you want to profile

o Profile -> Profile Selected lines

@7 Untitled1*

£ @ Osourcsonsave | Q J «| 1| ~ : L rl+Al

data(movies, package = " coenprofie lata

braveheart = movies| 7288 Profiinatelp

movies = movies| moviesSAction == 1, |

plot(moviesSyear, moviesSrating, xlab = "Year", ylab="Rating")

model = loess(rating ~ year, data = movies) # loess regression line
j = order(moviesSyear)
Llines(moviesSyear|j]|. modelSfitted|j|., col="forestgreen", lwd=2) # Add line to the plot
points(braveheartSyear, braveheartSrating,
pch = 21, bg = "steelblue", cex = 3)
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Command line

library("profvis")

profvis ({

data(movies, package = "ggplot2movies") # Load data

braveheart <- movies[7288, ]

movies <- movies[movies$Action == 1, ]

plot(movies$year, movies$rating, xlab = "Year", ylab="Rating")

model <- loess(rating ~ year, data = movies) # loess regression line
j <- order(movies$year)
lines(movies$year[j], model$fitted[j], col="forestgreen", lwd=2)
points(braveheart$year, braveheart$rating,

pch = 21, bg = "steelblue", cex = 3)

1)

Which line do you think will be the slowest?
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Plots Session Build Debug Profile Tools Help

Ql- - H o = «| [ - Addins - B datacamp -
@ Untitled1* ¥ Profile2 @1 a_script. Rmd @] a_slides.Rmd ¥ Profilel
AT = <%, Publish -

Flame Graph Data Options »
<EXpIr> Memory Time

profvis: :profvisi{datalmovies, package = "ggplot2movies") # Load data

braveheart = movies[ 7288, | 13.a 40

movies = movies[moviesfAction == 1,] 16.4 10

plotimoviesiyear, moviesirating, xlab = "Year", ylab="Rating"] 4.6 100

model = loessirating -~ year, data = movies) # loess regression line 1.3 130

] = orderimoviessyear]
linesimoviessyear[j]., modelsfitted[j]., col="farestgresn", lwd=2)
pointsibraveheartfyear, braveheart®rating,

pch = 21, bg = "steelblue", cex = 3]}

| '|:u'|. ot . xy . C
plot . default . [simplelLoess
lazylLoadDBfetch [ plot loess
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Plots Session Build Debug Profile Tools Help

Ql- - H o = «| [ - Addins - B datacamp -
@ Untitled1* ¥ Profile2 @1 a_script. Rmd @] a_slides.Rmd ¥ Profilel
AT = <%, Publish -

Flame Graph Data Options »
<EXpIr> Memory Time

profvis: :profvisi{datalmovies, package = "ggplot2movies") # Load data

braveheart = movies[ 7288, | 13.a 40

movies = movies[moviesfAction == 1,] 16.4 10

plotimoviesiyear, moviesirating, xlab = "Year", ylab="Rating"] 4.6 100

model = loessirating -~ year, data = movies) # loess regression line 1.3 1390

] = orderimoviessyear]
linesimoviessyear[j]., modelsfitted[j]., col="farestgresn", lwd=2)
pointsibraveheartfyear, braveheart®rating,

pch = 21, bg = "steelblue", cex = 3]}

| '|:u'|. ot . xy . C
plot . default . [simplelLoess
lazylLoadDBfetch [ plot loess
I T I T I I T I
0 S0 100 150 200 250 300
Sample Interval: 10ms 340ms
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Let's practice!
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Profvis
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Monopoly

e 40 squares
o 28 properties (22 streets + 4 stations + 2 utilities)
= Players take turns moving by rolling dice

o Buying properties

o Charging other players
= Sent to jail: three consecutive doubles in a single turn

N,

A

MONOPOLY
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Monopoly Code

e Around 100 lines of code
o Simplified game
= Reject the capitalist system: no money

= No friends, only 1 player

o simulate_monopoly(no_of_rolls)
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File Edit Code View Plots Session Build Debug Profile Tools Help

-l- B = 5
¥ profilel
& =
Flame Graph Data
Code

¥ simulate_monopoly
check state
chance
update state wvector

F move sgLUEns

Sample Interval: 10ms

gl * Addins -

Fle

monapaly R
manopoly R
monaopaly R
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Memory (ME]
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Plots Session Build Debug Profile

-l 3B B = = «| [ - Addins -
iﬁ Profilel
& =

Flame Graph Data

#' [@export
move_sguare = functionlicurrent) {
df = data.frameldl = samplelseql
d2 = samplelseq|

, 3, replace = TRLE],
, B, 3, replace = TRUE] ]

ol

df$Total = apply(df, 1., sum]
df$IsDouble = df$dl == dfsdz2

if (df$IsDouble[1] & df$IsDouble[2] & df$IsDouble[3]) {
current = 11#Go To Jail

T else if (df$IsDouble[l] & df$IsDoublel[2]) {
current = current + sumi(df$Total[1:3]]

T else if (df$IsDouble[1]) {
current = current + sum({df$Total[l:2])

Foelse {

current = current + df$Tetal[1]
by
returnicurrent )

h

##Helper function to avoid code replicatiaon
check state = function(current) o
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Sample Interval: 10ms
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Monopoly profvis

Plots Session Build Debug Profile

Tools Help

-l- 3 32 * .| B3 ~| Addins -
{“1 Profilel
& =
Flame Graph Data
#' @export
move sguare = function(current) {
df = data.frameldl = sampleiseqll, &1, 3, replace = TRLE],
d2 = sampleilseqil, &), 3, replace = TRLUE||

df$Total = applyidf, 1, sum)
df$IsDouble = df$dl == dfsdz

if (df$IsDouble[l] & df$IsDouble[2] & df$IsDouble[3]) {
current = 11#Go To Jail

F else if (df$IsDoublel[l] & df$IsDouble[2]) {
current = current + sum({df$Total[l:3])

T else if (df$IsDouble[l]) {
current = current + sum(dffTotall[l:2]]

F oelse {

current = current + df$Tetal[1]
T
returnicurrent]

b

##Helper function to avoid code replication
check state = function(current) {

o 500 1,000 1,500

Sample Interval: 10ms

2,500

-54.49
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28.3
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2,000

E| datacamp -
=
<%, Publish -
Options =
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790
210
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10
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3,500
3650ms

How would you optimize this code?
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Let's practice!
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Monopoly recap
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Data frames vs. matrices

# Original

rolls <- data.frame(dl = sample(1:6, 3, replace = TRUE),
d2 = sample(1:6, 3, replace = TRUE))

# Updated

rolls <- matrix(sample(1l:6, 6, replace = TRUE), ncol = 2)

e Total Monopoly simulation time: 2 seconds to 0.5 seconds
e Creating a data frame is slower than a matrix

e In the Monopoly simulation, we created 10,000 data frames
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apply vs. rowSums

# Original
total <- apply(df, 1, sum)

# Updated
total <- rowSums(df)

e 0.5 seconds to 0.16 seconds - 3 fold speed up
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& vs. &&

# Original
is_double[l] & is_double[2] & is_double[3]

# Updated
is _double[1l] && is_double[2] && is_double[3]

e Limited speed-up

e 0.16 seconds to 0.15 seconds
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Overview

Method Time (secs) Speed-up
Original 2.00 1.0
Matrix 0.50 4.0
Matrix + rowSums 0.20 10.0
Matrix + rowSums + && 0.19 10.5
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Let's practice!
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