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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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Term Campus DayEvening Day Ct|T 0700]T 0800 CRN Time_Begin Time_End Bldg Room Subj Crse Sec Enr Max_Enr Room_Code MultipleUse Mucode Mucodel Mucode2

201610  SC Day F |1 10238 900 950  SC Al00 PHED 1104 S01 20 30 1 FALSE 0 1 1
201610  SC Day F | 10294 1000 1050  SC | A100 PHED 1117 S01 16 30 1 FALSE 0 1 1
201610  SC Day M1 10238 900 950  SC Al00 PHED 1104 S01 20 30 1 FALSE 0 1 1
201610 SC Day M1 10294 1000 1050  SC | A100 PHED 1117 S01 16 30 1 FALSE 0 1 1
201610  SC Day M1 50094 1200 1315  SC  A100 PHED 1115 S02 19 20 1 FALSE 0 1 1
201610  SC Day M1 10306 1300 1415  SC | A100 PHED 1123 S01 16 30 1 FALSE 0 1 1
201610  SC Day M1 10308 1430 1545  SC | A100 PHED 1125 S01 24 30 1 FALSE 0 1 1
201610  SC Evening M 1 10347 1730 1845  SC | A100 PHED 1117 S70 15 20 1 FALSE 0 1 1
201610  SC Evening M 1 10342 1730 1845  SC | A100 PHED 1118 S70 6 10 1 TRUE 1 2 2
201610  SC Day R 1 800 10295 8230 945  SC Al00 PHED 1117 S02 16 30 1 FALSE 0 1 1
201610  SC Day R 1 10251 1000 1115  SC | A100 PHED 1112 S01 29 30 1 FALSE 0 1 1
201610  SC Day R 1 10248 1130 1245 | SC | A100 PHED 1111 S01 21 30 1 FALSE 0 1 1
201610  SC Day R 1 10292 1130 1245 | SC | A100 PHED 1115 S01 20 20 1 TRUE 1 2 2
201610  SC Day R 1 10253 1300 1415  SC | A100 PHED 1114 S01 16 32 1 FALSE 0 1 1
201610  SC Day R 1 10299 1300 1415  SC | A100 PHED 1118 S01 17 30 1 TRUE 1 2 2
201610  SC Day R 1 19283 1600 1715  SC | A100 PHED 1142 S01 23 30 1 FALSE 0 1 1
201610  SC Day R |1 19284 1600 1715  SC | A100 PHED 2142 S01 20 30 1 TRUE 1 2 2
201610  SC Evening R 1 10346 1900 2145 | SC | A100 PHED 1114 S70 15 30 1 FALSE 0 1 1
201610  SC Day T |1 300 10295 8230 945  SC Al00 PHED 1117 S02 16 30 1 FALSE 0 1 1
201610  SC Day S E 10251 1000 1115  SC | A100 PHED 1112 S01 29 30 1 FALSE 0 1 1
201610  SC Day T 1 10248 1130 1245 | SC | A100 PHED 1111 S01 21 30 1 FALSE 0 1 1
201610  SC Day T 1 10292 1130 1245 | SC | A100 PHED 1115 S01 20 20 1 TRUE 1 2 2
201610  SC Day T |1 10253 1300 1415  SC  A100 PHED 1114 S01 16 32 1 FALSE 0 1 1
201610 SC Day T 1 10299 1300 1415  SC | A100 PHED 1118 S01 17 30 1 TRUE 1 2 2
201610 SC Day T 1 19283 1600 1715  SC  A100 PHED 1142 S01 23 30 1 FALSE 0 1 1
201610 SC Day — 19284 1600 1715  SC | A100 PHED 2142 S01 20 30 1 TRUE 1 2 2
201610  SC Evening | T |1 11226 1900 2145 | SC | A100 PHED 1111 S70 21 30 1 FALSE 0 1 1
201610 SC Day W1 10238 900 950  SC Al00 PHED 1104 S01 20 30 1 FALSE 0 1 1
201610 SC Day w1 10294 1000 1050  SC | A100 PHED 1117 S01 16 30 1 FALSE 0 1 1
201610 SC Day W1 50094 1200 1315  SC | A100 PHED 1115 S02 19 20 1 FALSE 0 1 1
201610 SC Day W1 10306 1300 1415  SC  A100 PHED 1123 S01 16 30 1 FALSE 0 1 1
201610  SC Day w1 10308 1430 1545  SC | A100 PHED 1125 S01 24 30 1 FALSE 0 1 1
201610  SC Evening | W | 1 10347 1730 1845  SC | A100 PHED 1117 S70 15 20 1 FALSE 0 1 1
201610 SC Euaning: | A |1 10348 1730 1845  SC | A100 PHED 1118 S70 6 10 1 TRUE 1 2 2
201610 SC Day Fla e 10196 700 750 | SC  A103 PHED 1100 S01 14 20 2 FALSE 0 1 1




Spring Creek Room A103
A 8 c D E E G H Room & Station Utilization
T T T Fall 2015 & Quarter 1 (CE) — October 5, 2015

| Term . Campus . Day | CRN ime_BegitTime_End  Bldg " Room

| 201610 sc 10238 900 950 SC A100 Percentages witin

| 201610 sc 10294 1000 1050 sc A100 Sl s e SEon

| 201610 sc 10238 900 950 SC Al00
201610 sC 10294 1000 1050  SC  A100
201610 SC 50094 = 1200 1315 SC  A100

| 201610 sc 10306 1300 1415 SC  A100

| 201610 sc 10308 1430 1585 SC  A100 s e

| 201610 sc 10347 1730 1885 SC  A100 : =

| 201610 sc 10348 1730 sc A100
| 201610 sc 10295 830 sC | A100 : =
| 201610 sc 10251 1000 sc A100

| 201610 sc 10248 sc AL00
01610 sC 10292 SC A100

| 201610 sc 10253 SC A100
201610 SC 10299 SC Al00
201610 sC 19283 SC A100

| 201610 sc 19284 SC A100

| 201610 sc 10346 SC A100

| 201610 sc 10295 SC A100

| 201610 sc 10251 sc | A100
201610 sC 10248 sc A100

| 201610 sc 10292 sC | A100
201610 sC 10253 sc A100

| 201610 sc 10299
201610 SC 19283 . .

e e s For Help With R Functions
201610 SC 11226 4
201610 sC 10238 > . . .

ETO Within R, type a question mark followed

| 201610 sc 50094
201610 SC 10306 .

T by the name of the function,
201610 sC 10347

10348

i » OR Google if you don’t know the name
of the function.
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IR R Graphics: Device 2 (ACTIVE) '
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» Plotting x and y.

plot(seq(0,8,1),seq(0,8,1))

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

plot(seq(0,8,1),5eq(0,8,1),xaxt="n",yaxt="n",
‘main="Main Campu5",cex.main‘=j,\2,x|ab="Day of Week"
ylab="Time of Day",type="n"
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Main Campus

> Adding margin text.

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

Time of Day

cex= character expansion (or font
size), default is one.

Day of Week




> 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. acit

» Place tick marks and add labels along the x-axis.

axis(1, at=c(1,2,3,4,5,6,7),labels=lablist.x)
" : O
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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.

Time of Day

Main Campus

Room & Station Utilization
Fall 2015

0700+
0800+
0900+
1000+
1100+
1200+
1300+
1400+
1500+
1600+
1700+
1800+
1900+
2000
2100+
2200+

Day of Week

COLLIN
COLLEGE




T Sample data.csv - Excel 7T H -
HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER KUTOOLS EMTERPRISE ASAP Utilities Kathy Ledzius ~

LT - = e E'jx = > AutoSum - A
P [Calibr e[ A A ® - EPWrap Text General = vy [Eg em = @ v i
0 g - (# = #» B H T Fill- z' |
Paste I B I U .| &n A = &= 3= Merge & Center = $ T 0 Conditional Formatas Cell Insert Delete Format Sort & Find &

.

- " Formatting~ Tablew Styles~ - - b = Clear~ Filter = Select -

Clipboard Alignment [P Number Styles Cells Editing

1

A B E E G H K L M N Q P Q
Term  Campus Day | CRN ime_BegitTime_End Room Subj Enr Max_Enr loom_CoddultipleUs Mucode Mucodel Mucode2
201610 5C 10238 300 950 Al00 PHED 20 30 FALSE o 1 1
201610 s5C 10254 1000 1050 Al00 PHED 16 30 FALSE
201610 5C 10238 900 950 Al00 PHED 20 30 FALSE
201610 s5C 10254 1000 1050 Al00 PHED 16 30 FALSE
201610 sC 50094 1200 1315 A100 PHED 19 20 FALSE
201610 S5C 10196 700 750 A103 PHED 14 20 FALSE
201610 s5C 10200 200 850 Al03 PHED 20 FALSE
201610 5C 50140 800 850 Al03 PHED 10 TRUE
201610 s5C 10230 900 950 Al03 PHED FALSE
201610 5C 10207 1000 Al03 PHED FALSE
201610 s5C 10334 200 850 Al107 PHED FALSE
201610 sC 10314 900 950 Al07 PHED FALSE

-

[F=T <R R+ R, R S TN R ]
Sl Sl Sal Sal Sl Gpl Gl e e e
WWw NN NNN R R R e
o 0 0 0 = OO0 oo oo
R R R R R ]
e i R e i R R e

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 Pointl and Point2.
S

Pointl <- 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, n_char(x)_)}
substrLeft <- function(x, n){ substr(x, 1, nchar(x)-2)}

“StartHr <- as.nufneric(substrLeft(Time_Begin,Z))
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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_» InR, type in ‘colors()’ to get a list of the hundreds of color names. el
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. » Draw rectangles representing blocks of time.
rect (xleft, ybottom, xright, ytop., ...)
rect(Point1,Point4,Point2,Point3, e

col=c("indianred1","darkseagreen1","plum3","powderblue",
"peachpuff”,"lemonchiffon”,"aliceblue")[Day Code],border="black")
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Room & Station Utilization
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» Define morning,
afternoon, evening,
and overall for R.

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<-ife|se(Tiﬁ1e_Begin>=17b0 & Time_End>1700,
(EndTimeCode-BegTimeCode)/4,ifelse(Time_Begin<=1700 & -
Time_End>1700,(EndTimeCode-1700)/4,0))
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Overall «(MorningHrs*4+AfternoonHrs*5+EveningHrs*4)/13 C




» 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)

o
» 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 rooﬁm/day combinations without
Tepeating any. | r
tog <- subset(t,!duplicated(undup))

‘\

» Use grouping variable in summing the unduplicated morning -
hours, grouping by room and day.
CumM <- by(UndupMorn,tog,sum)
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> Create variable to indicate whether the calculations are from the
same_day or a new day. '

Indicator <- ifelse(duplicated(t)==TRU E,O,i)

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

‘-\

finalm <- ifelse(lndic»ator==1,f-loor(.5+CumM[t])," ")

» Use text function to print calculations.

COLLIN
COLLEGE

text{Point1+.5,.5 finalm,cex=.7) O
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> Add a legend to the plot.

regeri-d("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.

Iegenél("topleft",c("Percentages within \ncolored bars are station
\nutilization rates."),cex=.8,bty="n")—__
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Spring Creek Room A103
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Fall 2015 & Quarter 1 (CE) — October 5, 2015
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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,A\fternoon= 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 usaée.

féxt(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




Room Usage
Collin College

- Fall 2015 (201610)
Spring Creek Campuswide 148 Rooms
> Used R to
M T W R F S U
aggregate 7 am 2% 3% 2% 3% 2% 0% 0%
8 am 30% 50% 32% 51% 27% 7% 0%
S the data 9 am 65% 61% 70% 62% 51% 21% 0%
and Excel 10 am 72% 82% 76% 84% 53% 22% 0%
11 am 72% 89% 73% 90% 50% 24% 0%
to create 12 pm 54% 73% 51% 72% 37% 22% 2%
fhelh oot 1 pm 84% 81% 80% 78% 11% 20% 12%
€ nea 2 pm 84% 86% 83% 85% 9% 19% 12%
map 3 pm 57% 62% 55% 61% 8% 18% 12%
4 pm 24% 26% 23% 26% 4% 15% 11%
5 pm 38% 39% 34% 38% 3% 5% 5%
6 pm 38% 42% 36% 35% 7% 5% 5%
7 pm 48% 54% 44% 46% 7% 0% 0%
8 pm 47% 51% 44% 44% 7% 0% 0%
9 pm 30% 34% 29% 30% 7% 0% 0%
10 pm 5% 6% 6% 5% 0% 0% 0% ©
11 pm 3% 4% 3% 4% 0% 0% 0% COLLIN

COLLEGE
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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.

undup? <- 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(undup?7))

» Use the grouping variable to sum the hourly unduplicated hours-by
‘wing and day.

P7 <z tapply(Undup0700, tog7, sum) ©
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Term Campus DayEvening Day Ct T 0700 T_0800 T_0900 T_1000 T_1100 T_1200 T 1300 T 1400 T_1500 T_1600 T_1700 T_1800 T 1900 T_2000 T_2100 T 2200 T_2300 CRN Time_Begin
Day
Day
Day
Day
Day
Day
Day
Evening

-
=

1200 1300
1300

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.
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R e e i e R R R R R = R
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» Create a data frame of daily number of rooms in each wing,
building, or campus. - o *

-

: - P7 <- as.data.frame(P7/700)
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Values

Sum of 700
Sum of 800
Sum of 900
Sum of 1000
Sum of 1100
Sum of 1200
Sum of 1300
12 |Sum of 1400
13 |Sum of 1500

[T RC R« Y R S TV I =

|
= O

14 |Sum 0f1600| 36.|

15 |Sum of 1700
16 |Sum of 1800
7 |Sum of 1900
g Sum of 2000
Sum of 2100
Sum of 2200
Sum of 2300

Column Labels -
1

3

44

96

2
5
74
30

106 122
107 131
80 108
125 120
125 127

84

36
56
71
69
44

8

92
39
57
62
80
76
50

9

]

3
3
a3

103
113
108

76

119
123

82
34
21
53
65

9
3

4 5 6
5 32 0
76 40 11
92 75
124 79
133 74
107 35
116 17
126 13
91 12
39 6
36 5
52 10
68 11
65 11
44 10
8 0
6 0

7 Grand Total
] 19
i} 293
0 487
o 577
] 588
3

18
13
13
16

> Create Pivot Table and use drop-down menu to select buildings or entire
campus. Paste counts for each building on individual pages of spreadsheet.

PivotTable Fields
Choose fields to add to report:

| Day
v| 700
/| BOOD
/| 900
/| 1000
v| 1100
| 1200
v| 1300
| 1400
| 1500
/| 1600
| 1700
/| 1800
| 1900
v| 2000

Drag fields between areas below:

FILTERS COLUMMNS
Day

ROWS EZ WALUES
Z Values * Sum of 700
Sum of 800

Sum of 900

44
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