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Part One: 
Visual Report of 
Classroom Usage
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 One Page per Classroom
 Horizontal Axis – Day of Week
 Vertical Axis – Time of Day
 Color Blocks represent class time
 Report reflects usage for classes
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 Percentages beneath plot
 Definitions beneath percentages
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 Station Utilization Rates in Blocks
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R

For Help With R Functions, 
 Within R, type a question mark followed 

by the name of the function,
 OR Google if you don’t know the name 

of the function.
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 Example of plotting 
entire data set.

plot(classroom)



 Plotting x and y.

plot(seq(0,8,1),seq(0,8,1))
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 Adding more arguments to the plot function.

plot(seq(0,8,1),seq(0,8,1),xaxt="n",yaxt="n",
main="Main Campus",cex.main=1.2,xlab="Day of Week",
ylab="Time of Day",type="n")
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 Adding margin text.

mtext("Room & Station Utilization 
\n Fall 2015",cex=.7)

cex= character expansion (or font 
size), default is one.
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 Create a vector containing the desired axis labels.

lablist.x <‐ as.vector(c('M','T','W','R','F','S','U'))

 The arrow (<‐ )assigns the formula on the right to the 
name on the left.

 Place tick marks and add labels along the x‐axis.

axis(1, at=c(1,2,3,4,5,6,7),labels=lablist.x)
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 Do similar for y‐axis.

lablist.y <‐
as.vector(c('2200','2100','2000','1900','1800','1700','1600','1500',
'1400','1300','1200','1100','1000','0900','0800','0700'))

axis(2, at=seq(1,7, by=.4), labels = lablist.y, las=2)
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 In using the rectangle 
function, we provide 
four points from which R 
calculates the vertices of 
each rectangle. Two 
points are referenced 
from the x‐axis and two 
from the y‐axis.



 Recode character to numeric for calculations.

Day_Code <‐
ifelse(Day=="F",5,ifelse(Day=="M",1,ifelse(Day=="T",2,ifelse(Day=="W"
,3,ifelse(Day=="R",4,ifelse(Day=="S",6,ifelse(Day=="U",7,0)))))))
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 Assigning values to Point1 and Point2.

Point1 <‐ Day_Code‐.5
Point2 <‐ Day_Code+.5
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 Calculate the vertices of the rectangle that correspond to y‐axis.

substrRight <‐ function(x, n){ substr(x, nchar(x)‐n+1, nchar(x))}
substrLeft <‐ function(x, n){ substr(x, 1, nchar(x)‐2)}

StartHr <‐ as.numeric(substrLeft(Time_Begin,2))
StartMin <‐ as.numeric(substrRight(Time_Begin,2))
Point3 <‐ (((StartHr‐7)+(StartMin/60))*(‐0.4))+7

EndHr <‐ as.numeric(substrLeft(Time_End,2))
EndMin <‐ as.numeric(substrRight(Time_End,2))
Point4 <‐ (((EndHr‐7)+(EndMin/60))*(‐0.4))+7
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 In R, type in ‘colors()’ to get a list of the hundreds of color names.
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 Draw rectangles representing blocks of time.

rect (xleft, ybottom, xright, ytop., …)

rect(Point1,Point4,Point2,Point3,
col=c("indianred1","darkseagreen1","plum3","powderblue",
"peachpuff","lemonchiffon","aliceblue")[Day_Code],border="black")
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BegTimeCode <‐ (StartHr*100+(StartMin/60)*100)
EndTimeCode <‐ (EndHr*100+(EndMin/60)*100)

MorningHrs<‐ifelse(Time_Begin<1200 & Time_End<=1200,
(EndTimeCode‐BegTimeCode)/4,ifelse(Time_Begin<1200 &
Time_End>1200,(1200‐BegTimeCode)/4,0))

AfternoonHrs<‐ifelse(Time_Begin>=1200 & Time_Begin<1700 &
Time_End>1200 & Time_End<=1700,(EndTimeCode‐BegTimeCode)/5,
ifelse(Time_Begin>=1200 & Time_Begin<1700 & Time_End>1700,
(1700‐BegTimeCode)/5,ifelse(Time_Begin<1200 & Time_End>1200 & 
Time_End<=1700,(EndTimeCode‐1200)/5,
ifelse(Time_Begin<1200 & Time_End>1700,100,0))))

EveningHrs<‐ifelse(Time_Begin>=1700 & Time_End>1700,
(EndTimeCode‐BegTimeCode)/4,ifelse(Time_Begin<=1700 & 
Time_End>1700,(EndTimeCode‐1700)/4,0))

Overall <‐(MorningHrs*4+AfternoonHrs*5+EveningHrs*4)/13

 Define morning,
afternoon, evening, 
and overall for R.
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 Count each space only once even if there are multiple classes 
meeting in the same space at the same time. Create a variable to 
use in unduplicating same‐time room usage.

undup <‐ paste(Room_Code,Day_Code,StartHr)

 Use created variable to subset morning hours so that classrooms 
with multiple usage are only counted once.

UndupMorn <‐ as.numeric(subset(MorningHrs,!duplicated(undup)))
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 Concatenate room and day.
t <‐ paste(Room_Code,Day_Code)

 Create a vector of all room/day combinations without 
repeating any.

tog <‐ subset(t,!duplicated(undup))

 Use grouping variable in summing the unduplicated morning 
hours, grouping by room and day.

CumM <‐ by(UndupMorn,tog,sum)



 Create variable to indicate whether the calculations are from the 
same day or a new day.

Indicator <‐ ifelse(duplicated(t)==TRUE,0,1)

 Create a variable that checks for new room, new day, and rounds 
or truncates for your specifications.

finalm <‐ ifelse(Indicator==1,floor(.5+CumM[t])," ")))

 Use text function to print calculations.

text(Point1+.5,.5,finalm,cex=.7)

27



28



 Add a legend to the plot.

legend("topright",c("Monday","Tuesday","Wednesday","Thursday",
"Friday","Saturday","Sunday"),cex=1,fill=c("indianred1",
"darkseagreen1","plum3","powderblue","peachpuff",
"lemonchiffon","aliceblue"),bg="white")
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 Other uses of legend function.

legend("topleft",c("Percentages within \ncolored bars are station 
\nutilization rates."),cex=.8,bty="n")
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 Using legend function giving coordinates for precise placement.

legend(‐.3,.68,c("Morning %","Afternoon %","Evening %","Overall 
%"),bty="n",cex=.51)
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 Use text function to print definitions.

text(3.5,‐.2,"Percentages are calculated based on the following 
definitions: Morning= 0800 to 1200, Afternoon= 1200 to 1700, 
Evening= 1700 to 2100.\nPercentages over 100 indicate classes 
began before 0800 or ended after 2100.",cex=.5)
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 Also use text function to calculate and print station usage.

text(Point1+((Point2‐Point1)/2), (Point3‐(.1*Mucode2)), 
paste(Subj,Crse,”.”,SEC2,"‐", 
round((Enr/Max_Enr)*100),"%",sep=""), cex=.457)
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Part Two: 
Heat Map of 

Campus/Building Usage
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Used R to 
aggregate 
the data 
and Excel 
to create 
the heat 
map.
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 Create a variable to concatenate room, day, and class time 
so that we can unduplicate for the occurrence of multiple 
classes meeting in same room at same time.

undup7 <‐ paste(Room_Code,Day_Code,T_0700)

 Subset hours so that each room is counted only once per day 
and time even if there is more than one class meeting at the same 
time.

Undup0700 <‐ as.numeric(subset(T_0700,!duplicated(undup7)))
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 Create a variable (Wing) that identifies the wing or building,
then concatenate wing and day.

t <‐ paste(Wing ,Day_Code)

 Create a vector of all wing and day combinations.

tog7 <‐ subset(t,!duplicated(undup7))

 Use the grouping variable to sum the hourly unduplicated hours by 
wing and day.

P7 <‐ tapply(Undup0700, tog7, sum)
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To indicate activity 
during each hour, 
the data has the 
time placed in the 
cell, so R code 
needs to account 
for that in 
calculations.



 Create a data frame of daily number of rooms in each wing,
building, or campus.

P7 <‐ as.data.frame(P7/700)
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 Create Pivot Table and use drop‐down menu to select buildings or entire 
campus. Paste counts for each building on individual pages of spreadsheet.
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Convert to 
percentages.

Use the Conditional Formatting 
tool to colorize.
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