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 d
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g

ra
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 p
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r d
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 b
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h
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 d
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 b
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 d
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 p
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 d
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b
je

cts.  U
sin

g
 o

n
ly th

e
 m

o
u

se
 yo

u
 a

re
 a

b
le

 to
 se

t u
p

 d
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 d
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I d
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 d

e
a

ls w
ith

 th
is.   T

h
e

se
 co

m
m

a
n

d
s a

re
 e

q
u

iva
le

n
t to

w
h

a
t yo
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 d

o
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U
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p
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p
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d
d

itio
n

a
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m
m

a
n

d
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 p
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e

 m
o
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r
d
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g
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n
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a
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O
O
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e
re

 w
o

rkin
g

 w
ith

 n
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p
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 m
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 m
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f m
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 d
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 b
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 d
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l m
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) d
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 d
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t b
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h

is is th
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h

e
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p
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 b
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b
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b
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ra
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e

 sta
rt, it's a

 g
o

o
d

 id
e

a
 to

 m
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O
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n
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 ro
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t file
, w
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e
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o
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a
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e
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ill b
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sin
g
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 m
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b
o

o
k file

 in
to

 a
 ro

o
t file

. W
h
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p
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rte

d
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t tre
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o

o
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e
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m
o

u
n
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f d

a
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h

e
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e

d
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 d
e
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e
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O
O

T
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n
d
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e
 d

o
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m
e

n
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e
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n
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f R

O
O

T
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b
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o
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o

w
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e
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n
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m

e
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a
t a

 tre
e
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o
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w
h

a
t a

n
 n

tu
p

le
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a
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 P
a

w
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T
o
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p
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n
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 ro
o

t file
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m
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e
 B

ro
w

se
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le
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 F

ile
 m

e
n

u
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n
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 O
p
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 m
e
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 file
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tt_
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7
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p

e
n

 b
u
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n
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o

w
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e
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a
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p
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g
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e
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o

u
b
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e
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O
O

T
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e
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e

n
e

a
th

 it, th
e
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a

m
e
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e
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o
t file

 w
h
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e
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p

e
n

e
d
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p
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e
a

r
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o

u
b
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n
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e
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e
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e

xt to
 th

e
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a

m
e
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tt_

1
7

5
a
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o
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A

n
o

th
e
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e
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p
p

e
a

r b
e

n
e

a
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o

u
b
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n
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e
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P
L
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T
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e
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e
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d
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2

1
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p
p

e
a
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b
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a
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1
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O
O
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h
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n
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b
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u
b

le
 click o

n
 h

2
1
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p
p

e
a

r o
n

 th
e
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h
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a

n
d
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f th
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e
n

. N
o

w
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u
r b

ro
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se
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o
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 d
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b
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h
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h
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 d
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 d
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D
isp

la
y th

e
 E

ve
n

t S
ta

tu
s: B

e
fo

re
 w

e
 sta

rt se
le

ctin
g

 o
b

je
cts o

n
 th

e
 ca

n
va

s, le
t's lo

o
k a

t a
n

 e
xa

m
p

le
 o

f th
e

 e
ve

n
t sta

tu
s b

a
r. It

h
e

lp
s yo

u
 se

e
 w

h
a

t yo
u

 a
re

 se
le

ctin
g

.

T
o

 d
isp

la
y th

is, g
o

 to
 th

e
 ca

n
va

s w
in

d
o

w
 a

n
d

 se
le

ct th
e

 O
p

tio
n

s m
e

n
u

 a
n

d
 th

e
 E

ve
n

t S
ta

tu
s ite

m
. T

h
e

 E
ve

n
t S

ta
tu

s b
a

r
a

p
p

e
a

rs a
t th

e
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o
tto

m
 o

f th
e

 w
in

d
o

w
. Y

o
u

 ca
n

 u
se

 it to
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e
t th

e
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tu
s o

f th
e

 o
b

je
ct th

a
t yo

u
 p

ick e
.g
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r th

e
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g

ra
m

 it sh
o

w
s
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e

 title
 (L

1
_

p
z), th

e
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a
m

e
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m

p
) th

e
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n
 o

n
 th

e
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n
va
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9

7
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5
2
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n

d
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e
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e
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n

t cu
rso

r p
o
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n
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2

3
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2
9

9
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 1
0

3
0
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4

), th
e

 b
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 n
u

m
b

e
r (b

in
x=

4
9

), th
e

 b
in

 co
n

te
n

t (b
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1

0
2

5
), a

n
d

 th
e

 su
m

 o
f th

e
 b

in
s u

p
 to

 th
is b

in
(S

u
m

=
4

2
2

7
). M

o
ve

 th
e

 cu
rso

r a
ro

u
n

d
 o

n
 th

e
 h

isto
g

ra
m

 a
n

d
 se

e
 h

o
w

 th
e

se
 va

lu
e

s ch
a

n
g

e
.

If yo
u

 a
re

 w
o

rkin
g

 in
te

ra
ctive

ly a
n

d
 la

te
r w

a
n

t to
 w

rite
 a

 m
a

cro
 yo

u
 ca

n
 u

se
 th

is in
fo

rm
a

tio
n

 in
 yo

u
r m

a
cro

.

D
ra

g
g

in
g

 a
n

d
 R

e
sizin

g
 th

e
 C

a
n

va
s o

r O
b

je
cts o

n
 th

e
 C

a
n

va
s: L

ike
 a

n
y w

in
d

o
w

 yo
u

 ca
n

 m
o

ve
, stre

tch
 o

r sh
rin

k th
e

 w
h

o
le

R
O

O
T

 ca
n

va
s o

r a
n

 o
b

je
ct in

 th
e

 ca
n

va
s b

y p
o

in
tin

g
, clickin

g
 a

n
d

 d
ra

g
g

in
g

 w
ith

 th
e

 le
ft-h

a
n

d
 m

o
u

se
 b

u
tto

n
. P

o
in

t to
 th

e
o

b
je

ct yo
u

 w
o

u
ld

 like
 to

 m
o

ve
. W

h
e

n
 p

o
in

te
d

 to
 a

 se
n

sitive
 a

re
a

 o
f th

e
 o

b
je

ct th
e

 cu
rso

r w
ill ch

a
n

g
e

 sh
a

p
e

. W
h

e
n

 th
e

 cursor
appears a

s a
n

 a
rro

w
 w

ith
 a

 lin
e

 it in
d

ica
te

s th
e

 d
ire

ctio
n

s in
 w

h
ich

 yo
u

 ca
n

 re
size

 th
e

 o
b

je
ct. A

 b
o

ld
 cro

ss in
d

ica
te

s th
a

t yo
u

ca
n

 m
o

ve
 th

e
 o

b
je

ct. Y
o

u
 ca

n
 a

lso
 m

o
d

ify th
e

 e
n

d
 p

o
in

ts o
f th

e
 a

xis. F
o

r e
xa

m
p

le
, le

t’s m
o

d
ify th

e
 e

n
d

 p
o

in
ts o

f th
e

 x-a
xis to

d
isp

la
y va

lu
e

s o
n

ly fro
m

 -2
0

0
 to

 2
0

0
.

P
o

in
t yo

u
r m

o
u

se
 a

t th
e

 m
in

u
s 2

0
0

-p
o

in
t o

f th
e

 x-a
xis. T

h
e

 cu
rso

r sh
a

p
e

 sh
o

u
ld

 ch
a

n
g

e
 to

 a
 h

a
n

d
.

C
lick th

e
 le

ft m
o

u
se

 b
u

tto
n

 a
n

d
 h

o
ld

. A
 lin

e
 a

p
p

e
a

rs a
s so

o
n

 a
s yo

u
 d

ra
g

 it little
. D

ra
g

 th
e

 m
o

u
se

 a
cro

ss th
e

 x-a
xis u

n
til th

e
2

0
0

-p
o

in
t o

n
 th

e
 x-a

xis. R
e

le
a

se
 th

e
 le

ft m
o

u
se

 b
u

tto
n

. Y
o

u
 sh

o
u

ld
 im

m
e

d
ia

te
ly se

e
 th

e
 n

e
w

 ra
n

g
e

 o
f th

e
 x-a

xis d
isp

la
ye

d
o

n
 yo

u
r ca

n
va

s. If yo
u

 d
o

n
't se

e
 it, se

le
ct th

e
 O

p
tio

n
s

 m
e

n
u

 a
n

d
 click o

n
 th

e
 R

e
fre

s
h

 o
p

tio
n

. Y
o

u
r ca

n
va

s sh
o

u
ld

 n
o

w
 lo

o
k

like
 th

is:

R
ig

h
t n

o
w

 w
e

 h
a

ve
 o

n
ly o

n
e

 ca
n

va
s, c1

, a
n

d
 th

a
t is th

e
 a

ctive
 ca

n
va

s. In
R

O
O

T
 yo

u
 ca

n
 cre

a
te

 a
n

d
 d

isp
la

y m
a

n
y ca

n
va

se
s o

n
 th

e
 scre

e
n

 a
t th

e
sa

m
e

 tim
e

. T
h

e
 ca

n
va

s th
a

t is a
ctive

 is th
e

 o
n

e
 th

a
t is co

lo
r h

ig
h

lig
h

te
d

a
ro

u
n

d
 its e

d
g

e
s. A

n
y a

ctio
n

 th
a

t yo
u

 te
ll R

O
O

T
 to

 p
e

rfo
rm

 in
te

ra
ctive

ly is
d

o
n

e
 o

n
 th

e
 a

ctive
 ca

n
va

s. C
lickin

g
 o

n
 th

e
 ca

n
va

s w
ith

 th
e

 m
id

d
le

 m
o

u
se

b
u

tto
n

 (o
r rig

h
t a

n
d

 le
ft m

o
u

se
 b

u
tto

n
 to

g
e

th
e

r) m
a

ke
s th

e
 ca

n
va

s a
ctive

.
F

o
r n

o
w

, w
e

 w
ill co

n
tin

u
e

 to
 u

se
 o

n
ly o

n
e

 ca
n

va
s, b

u
t la

te
r w

e
 w

ill cre
a

te
a

n
o

th
e

r ca
n

va
s a

n
d

 u
se

 it to
 d

isp
la

y m
o

re
 th

a
n

 o
n

e
 h

isto
g

ra
m

 o
n

 th
e

 sa
m

e
ca

n
va

s.

S
te

p
 4

: T
h

e
 C

o
n

te
x

t M
e

n
u

s
W

h
e

n
 th

e
 rig

h
t m

o
u

se
 b

u
tto

n
 is clicke

d
 o

n
 a

n
 o

b
je

ct in
 a

 ca
n

va
s, th

e

G
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o
b

je
ct’s co

n
te

xt m
e

n
u

 w
ill p

o
p

 u
p

 o
n

 th
e

 scre
e

n
. T

h
is m

e
n

u
 is a

 list o
f

m
e

th
o

d
s th

a
t a

re
 sp

e
cific to

 th
e

 o
b

je
ct yo

u
 clicke

d
 o

n
. L

e
t's try it w

ith
 th

e
h

isto
g

ra
m

.

 C
lick yo

u
r rig

h
t m

o
u

se
 b

u
tto

n
 o

ve
r a

n
y h

o
rizo

n
ta

l p
a

rt o
n

 th
e

 o
u

tlin
e

 o
f

th
e

 h
isto

g
ra

m
. Y

o
u

 w
ill n

o
tice

 th
e

 cu
rso

r ch
a

n
g

in
g

 to
 a

n
 a

rro
w

 w
h

e
n

 th
e

h
isto

g
ra

m
 is se

le
cte

d
. A

 co
n

te
xt m

e
n

u
 a

p
p

e
a

rs w
ith

 th
e

 title
T

H
1

F
::h

te
m

p
.

T
h

e
re

 a
re

 tw
o

 sp
e

cia
l m

e
n

u
 ite

m
s fo

r h
isto

g
ra

m
s th

a
t a

p
p

e
a

r in
 th

is list.
O

n
e

 is D
ra

w
P

a
n

e
l. It b

rin
g

s u
p

 a
n

o
th

e
r w

in
d

o
w

 th
a

t g
ive

s yo
u

 o
p

tio
n

s fo
r

th
e

 w
a

y th
e

 h
isto

g
ra

m
 is d

ra
w

n
 a

n
d

 d
isp

la
ye

d
. It in

clu
d

e
s th

e
 sta

n
d

a
rd

h
isto

g
ra

m
 vie

w
 a

s w
e

ll a
s va

rio
u

s le
g

o
 vie

w
s, a

n
d

 a
d

d
itio

n
a

lly, co
n

to
u

r
p

lo
ts a

n
d

 su
rfa

ce
 vie

w
s. T

h
e

 o
th

e
r o

p
tio

n
 p

a
n

e
l fo

r h
isto

g
ra

m
s is

F
itP

a
n

e
l. Y

o
u

 ca
n

 ch
o

o
se

 d
iffe

re
n

t w
a

ys fo
r p

e
rfo

rm
in

g
 th

e
 fit.

 

M
o

ve
 th

e
 m

o
u

se
 to

 th
e

 D
ra

w
P

a
n

e
l o

p
tio

n
 a

n
d

 le
t g

o
. L

e
ft m

o
u

se
 click o

n
 th

e
 S

a
m

e
 P

ic
tu

re
b

o
x a

n
d

 th
e

 E
1

:e
rrro

rs
/e

d
g

e
s

 b
o

x. T
h

e
n

 click o
n

 th
e

 D
ra

w
 b

u
tto

n
.

W
e

 w
o

n
't b

e
 u

sin
g

 th
e

 e
rro

r b
a

r d
isp

la
y rig

h
t n

o
w

,

 

G
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so
 w

e
'll re

se
t th

e
 h

isto
g

ra
m

 vie
w

 b
a

ck to
 th

e
 sta

n
d

a
rd

 h
isto

g
ra

m
 vie

w
. T

o
 d

o
 th

is, click o
n

 th
e

D
e

fa
u

lts
 b

u
tto

n
 a

n
d

 th
e

n
 th

e
 D

ra
w

 b
u

tto
n

.

N
o

w
 w

e
'll u

se
 th

e
 F

it P
a

n
e

l.

C
lick yo

u
r le

ft m
o

u
se

 b
u

tto
n

 o
n

 th
e

 F
itP

a
n

e
l m

e
n

u
 ite

m
.

T
h

e
 fit p

a
n

e
l a

p
p

e
a

rs

 C
lick o

n
 V

e
rb

o
s

e
 to

 h
a

ve
 a

ll th
e

 fit in
fo

rm
a

tio
n

 a
p

p
e

a
r o

n
 yo

u
r R

O
O

T
 co

m
m

a
n

d
 lin

e
w

in
d

o
w

 w
h

e
n

 th
e

 fit is e
xe

cu
te

d
. C

lick o
n

 g
a

u
s a

n
d

 th
e

n
 click th

e
 F

it b
u

tto
n

. T
h

e
 fit is

d
isp

la
ye

d
 o

n
 th

e
 ca

n
va

s. (If th
e

 fit d
o

e
sn

't im
m

e
d

ia
te

ly d
isp

la
y, it sh

o
u

ld
 d

o
 so

 b
y clickin

g
o

n
 th

e
 "R

e
fre

sh
" o

p
tio

n
 th

a
t is u

n
d

e
r th

e
 ca

n
va

s m
e

n
u

 ite
m

 "O
p

tio
n

s".)

    N
o

w
 w

e
'll se

t th
e

 fill co
lo

r.

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
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h
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G
o

 b
a

ck a
n

d
 click o

n
 a

n
y h

o
rizo

n
ta

l p
a

rt o
n

 th
e

 o
u

tlin
e

 o
f th

e
 h

isto
g

ra
m

 to
 b

rin
g

 u
p

 th
e

 h
isto

g
ra

m
 co

n
te

xt m
e

n
u

 a
g

a
in

. C
lick

o
n

 S
e

tF
illA

ttrib
u

te
s

. T
h

is tim
e

,  th
e

 fill p
a

n
e

l a
p

p
e

a
rs. C

h
o

o
se

 a
 co

lo
r a

n
d

 click o
n

 th
e

 A
p

p
ly

 b
u

tto
n

. Y
o

u
r h

isto
g

ra
m

 w
ill b

e
fille

d
 w

ith
 th

a
t co

lo
r a

n
d

 lo
o

k a
s sh

o
w

n
.

  S
te

p
 5

: S
e

ttin
g

 th
e

 A
x

is
 T

itle
:

Y
o

u
 ca

n
 a

lso
 u

se
 th

e
 co

n
te

xt m
e

n
u

 o
f th

e
 a

xis to
 g

ive
 it a

 title
. T

o
 d

o
 th

is rig
h

t click o
n

 th
e

 x-a
xis. T

h
is b

rin
g

s u
p

 th
e

 co
n

te
xt

m
e

n
u

. S
e

le
ct S

e
tT

itle
 a

n
d

 typ
e

 “X
-A

x
is” in

 th
e

 te
xt b

o
x a

n
d

 click O
K

. Y
o

u
 w

ill se
e

 th
e

 title
 a

p
p

e
a

rs, b
u

t it is a
ll th

e
 w

a
y o

n
 th

e
rig

h
t sid

e
 o

f th
e

 a
xis. T

o
 ce

n
te

r it, b
rin

g
 u

p
 th

e
 co

n
te

xt m
e

n
u

 o
f th

e
 x-a

xis a
g

a
in

 b
y rig

h
t clickin

g
 o

n
 th

e
 x-a

xis. S
e

le
ct

C
e

n
te

rT
itle

. T
h

e
 te

xt b
o

x w
ill d

isp
la

y k
T

ru
e

, a
n

d
 th

a
t is w

h
a

t yo
u

 w
a

n
t. Ju

st se
le

ct O
K

, a
n

d
 th

e
 title

 is n
o

w
 ce

n
te

re
d

. Y
o

u
 ca

n
a

d
d

 th
e

 title
 to

 th
e

 y-a
xis b

y re
p

e
a

tin
g

 th
is p

ro
ce

d
u

re
 o

n
 th

e
 y-a

xis.

Y
o

u
r h

isto
g

ra
m

 sh
o

u
ld

 lo
o

k like
 th

e
 o

n
e

 h
e

re
.

A
n

o
th

e
r w

a
y to

 g
e

t to
 th

e
 co

n
te

xt m
e

n
u

s o
f o

b
je

cts o
n

 th
e

 ca
n

va
s is to

 u
se

 th
e

R
O

O
T

 B
ro

w
se

r. O
n

 o
u

r ca
n

va
s is a

 sta
tistics b

o
x th

a
t sh

o
w

s th
e

 n
u

m
b

e
r o

f
e

n
trie

s (N
e

n
t), m

e
a

n
 a

n
d

 R
M

S
. W

e
 w

o
u

ld
 a

lso
 like

 to
 se

e
 th

e
 o

ve
rflo

w
 a

n
d

u
n

d
e

rflo
w

 in
 th

is b
o

x. W
e

 co
u

ld
 d

o
 th

a
t b

y rig
h

t clickin
g

 o
n

 it a
n

d
 se

ttin
g

 th
e

o
p

tio
n

. T
o

 sh
o

w
 yo

u
 a

n
o

th
e

r w
a

y to
 d

o
 th

is w
e

 w
ill u

se
 th

e
 b

ro
w

se
r.

G
o

 to
 yo

u
r b

ro
w

se
r w

in
d

o
w

. If
yo

u
 d

o
n

’t h
a

ve
 o

n
e

, yo
u

 ca
n

sta
rt o

n
e

 fro
m

 yo
u

r ca
n

va
s b

y
se

le
ctin

g
 th

e
 S

ta
rt B

ro
w

s
e

r
ite

m
 in

 th
e

 In
s

p
e

c
t m

e
n

u
.

 D
o

u
b

le
 click o

n
 th

e
 C

a
n

v
a

s
e

s
fo

ld
e

r. A
 fo

ld
e

r la
b

e
le

d
 c1

 w
ill

a
p

p
e

a
r b

e
n

e
a

th
 it.

G
e
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g
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D
o

u
b

le
 click o

n
 c

1
 a

n
d

th
e

 list o
f o

b
je

cts o
n

 c1
a

p
p

e
a

r o
n

 th
e

 rig
h

t h
a

n
d

sid
e

 o
f th

e
 b

ro
w

se
r.

R
ig

h
t m

o
u

se
 click o

n
s

ta
ts

 to
 b

rin
g

 u
p

 th
e

co
n

te
xt m

e
n

u
 fo

r it. L
e

ft
m

o
u

se
 click o

n
 th

e
o

p
tio

n
 S

e
tO

p
tS

ta
t. A

 d
ia

lo
g

 b
o

x w
ill a

p
p

e
a

r.

E
n

te
r 1

1
1

1
1

1
 (th

is is a
 P

A
W

 co
n

ve
n

tio
n

 fo
r d

isp
la

yin
g

 a
ll sta

tistics.) Y
o

u
 m

a
y h

a
ve

 to
 re

fre
sh

 th
e

 ca
n

va
s b

y se
le

ctin
g

 th
e

O
p

tio
n

s
 m

e
n

u
 a

n
d

 th
e

 R
e

fre
s

h
 m

e
n

u
 ite

m
.  N

o
w

 th
e

 n
e

w
 sta

tistics sh
o

u
ld

 b
e

 visib
le

. Y
o

u
 ca

n
 re

size
 th

e
 sta

tistics b
o

x to
m

a
ke

 it m
o

re
 re

a
d

a
b

le
 o

n
 th

e
 ca

n
va

s.

S
te

p
 6

: T
h

e
 C

la
s

s
 a

n
d

 M
e

m
b

e
rs

 R
e

fe
re

n
c

e
R

ig
h

t n
o

w
, w

ith
 th

e
 a

b
o

ve
 e

xa
m

p
le

 o
n

 h
a

n
d

, is a
 g

o
o

d
 o

p
p

o
rtu

n
ity to

 in
tro

d
u

ce
 th

e
 id

e
a

s o
f cla

sse
s a

n
d

 o
b

je
cts th

a
t R

O
O

T
u

se
s.  T

P
a

ve
S

ta
ts::sta

ts is th
e

 h
e

a
d

e
r o

f th
e

 co
n

te
xt m

e
n

u
 w

h
ich

 a
p

p
e

a
re

d
 w

h
e

n
 w

e
 rig

h
t clicke

d
 o

n
 th

e
 sta

tistics b
o

x.  W
h

a
t

th
is m

e
a

n
s is th

a
t th

is o
b

je
ct, w

h
ich

 w
e

 clicke
d

 o
n

, is a
n

 o
b

je
ct o

f th
e

 T
P

a
ve

S
ta

ts cla
ss.  In

 o
rd

e
r to

 fin
d

 o
u

t a
b

o
u

t it, w
e

 a
re

g
o

in
g

 to
 lo

o
k u

p
 th

e
 T

P
a

ve
S

ta
ts cla

ss in
 th

e
 "C

la
sse

s a
n

d
 M

e
m

b
e

rs R
e

fe
re

n
ce

” in
d

e
x o

n
 th

e
 R

O
O

T
 w

e
b

 site
.  E

a
ch

 cla
ss

u
se

d
 in

 R
O

O
T

 is liste
d

 in
 th

e
 in

d
e

x w
ith

 a
 d

e
scrip

tio
n

 o
f th

e
 cla

ss a
n

d
 its m

e
th

o
d

s.  T
h

e
 lo

ca
tio

n
 fo

r th
e

 C
la

ss In
d

e
x is: 

h
ttp

://ro
o

t.ce
rn

.ch
/ro

o
t/h

tm
l/C

la
ssIn

d
e

x.h
tm

l

G
o

 to
 T

P
a

ve
S

ta
ts in

 th
e

 in
d

e
x a

n
d

 click o
n

 it.  T
h

e
 w

in
d

o
w

 fo
r T

P
a

ve
S

ta
ts a

p
p

e
a

rs.  C
lick o

n
 cla

ss
d

e
scrip

tio
n

 a
n

d
 it w

ill ta
ke

 yo
u

 to
 a

 d
e

scrip
tio

n
 o

f th
e

 cla
ss w

ith
 a

ll o
f its m

e
th

o
d

s.  H
e

re
 is w

h
e

re
 yo

u
ca

n
 fin

d
 o

u
t w

h
a

t it m
e

a
n

s to
 se

t th
e

 o
p

tio
n

s to
 (1

1
1

1
1

1
), ju

st a
s w

e
 d

id
 in

 th
e

 ste
p

-b
y-ste

p
 se

ssio
n

. 

M
a

kin
g

 u
se

 o
f th

e
 in

d
e

x is a
 ve

ry g
o

o
d

 w
a

y to
 b

e
co

m
e

 fa
m

ilia
r w

ith
 R

O
O

T
 cla

sse
s a

n
d

 th
e

ir u
se

s.

S
te

p
 7

: T
h

e
 C

a
n

v
a

s
 E

d
ito

r
T

h
e

 R
O

O
T

 ca
n

va
s h

a
s se

ve
ra

l m
e

n
u

s th
e

se
 a

re
: F

ile
, E

d
it, V

ie
w

, O
p

tio
n

s, In
sp

e
ct a

n
d

 C
la

sse
s. W

e
've

a
lre

a
d

y m
e

n
tio

n
e

d
 R

e
fre

s
h

 a
n

d
 E

v
e

n
t S

ta
tu

s
 th

a
t a

p
p

e
a

r u
n

d
e

r th
e

 O
p

tio
n

 m
e

n
u

. N
e

xt w
e

 a
re

 g
o

in
g

to
 m

a
ke

 u
se

 o
f th

e
 E

d
ito

r, a
n

 o
p

tio
n

 u
n

d
e

r th
e

 E
d

it m
e

n
u

, w
h

ich
 b

rin
g

s u
p

 a
 n

e
w

 w
in

d
o

w
. T

h
is w

in
d

o
w

a
llo

w
s yo

u
 to

 in
te

ra
ctive

ly cre
a

te
 n

e
w

 g
ra

p
h

ica
l o

b
je

cts o
n

 th
e

 ca
n

va
s.

1
.      B

rin
g

 u
p

 th
e

 E
d

ito
r fro

m
 th

e
 E

d
it m

e
n

u
 se

le
ctin

g
 th

e
 E

d
ito

r ite
m

. C
lick o

n
 th

e
 A

rro
w

 b
u

tto
n

. G
o

 to
 yo

u
r

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
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ca
n

va
s c1

 a
n

d
 p

la
ce

 th
e

 m
o

u
se

 a
t th

e
 p

o
in

t yo
u

 w
a

n
t to

 b
e

g
in

 th
e

 a
rro

w
. C

lick le
ft b

u
tto

n
 a

n
d

 ke
e

p
in

g
 it

p
re

sse
d

, d
ra

g
 to

 th
e

 e
n

d
 p

o
in

t o
f th

e
 a

rro
w

. R
e

le
a

se
 th

e
 m

o
u

se
 b

u
tto

n
 to

 se
t th

e
 a

rro
w

 in
 th

e
 ca

n
va

s.

2
.      C

lick o
n

 th
e

 T
e

x
t b

u
tto

n
. C

lick th
e

 le
ft m

o
u

se
 b

u
tto

n
 a

t th
e

 p
o

in
t in

 th
e

 ca
n

va
s w

h
e

re
 yo

u
 w

a
n

t to
 p

u
t

th
e

 te
xt. T

yp
e

 in
 th

e
 te

xt a
n

d
 th

e
n

 p
re

ss ca
rria

g
e

 re
tu

rn
. If yo

u
 w

a
n

t to
 m

o
ve

 th
e

 te
xt to

 a
n

o
th

e
r p

la
ce

 o
n

th
e

 ca
n

va
s, yo

u
 ca

n
 p

o
in

t to
 th

e
 te

xt w
h

ile
 ke

e
p

in
g

 th
e

 le
ft m

o
u

se
 b

u
tto

n
 p

re
sse

d
 a

n
d

 th
e

n
 d

ra
g

 th
e

 te
xt

to
 a

 n
e

w
 p

o
sitio

n
 o

n
 th

e
 ca

n
va

s.

D
e

le
tin

g
 a

n
 o

b
je

ct

1
.      If yo

u
 w

a
n

t to
 d

e
le

te
 a

n
 o

b
je

ct, rig
h

t m
o

u
se

 click o
n

 th
e

 o
b

je
ct a

n
d

 th
e

n
 ch

o
o

se
 D

e
le

te
 fro

m
 th

e
 co

n
te

xt
m

e
n

u
. W

h
e

n
 th

e
 d

ia
lo

g
 b

o
x a

p
p

e
a

rs, le
a

ve
 it e

m
p

ty a
n

d
 click O

K
.

2
.      C

lick o
n

 th
e

 P
a

d
 b

u
tto

n
. T

h
is a

llo
w

s yo
u

 to
 m

a
ke

 a
 p

a
d

 (a
 so

rt o
f m

in
i-ca

n
va

s) w
ith

in
 th

e
 ca

n
va

s. Ju
st a

s a
b

o
ve

,
click th

e
 le

ft m
o

u
se

 b
u

tto
n

 a
t th

e
 p

o
in

t w
h

e
re

 yo
u

 w
a

n
t to

 p
la

ce
 th

e
 p

a
d

 o
n

 th
e

 ca
n

va
s. K

e
e

p
in

g
 th

e
 b

u
tto

n
p

re
sse

d
, d

ra
g

 yo
u

r m
o

u
se

 a
cro

ss to
 d

ra
w

 th
e

 size
 o

f th
e

 p
a

d
 yo

u
 w

a
n

t. R
e

le
a

se
 th

e
 le

ft m
o

u
se

 b
u

tto
n

 to
 se

t th
e

p
a

d
 in

 p
la

ce
.

3
.      N

o
w

 yo
u

 ca
n

 d
ra

w
 a

n
o

th
e

r h
isto

g
ra

m
 in

 th
e

 n
e

w
 p

a
d

 yo
u

've
 cre

a
te

d
. F

irst yo
u

 h
a

ve
 to

 m
a

ke
 su

re
 th

a
t th

e
 p

a
d

 is
a

ctive
. It sh

o
u

ld
 b

e
 h

ig
h

lig
h

te
d

 w
ith

 a
 co

lo
re

d
 lin

e
 a

ro
u

n
d

 it. If it isn
't yo

u
 ca

n
 m

a
ke

 th
e

 p
a

d
 a

ctive
 b

y clickin
g

 o
n

 it
w

ith
 th

e
 m

id
d

le
 m

o
u

se
 b

u
tto

n
. T

h
e

n
 g

o
 to

 th
e

 R
O

O
T

 B
ro

w
se

r scre
e

n
 th

a
t h

a
s th

e
 list o

f va
ria

b
le

s.

4
.      D

o
u

b
le

 click o
n

 th
e

 va
ria

b
le

 th
a

t yo
u

 w
a

n
t to

 d
isp

la
y in

 th
e

 p
a

d
 (I've

 d
o

u
b

le
 clicke

d
 o

n
 L

1
_

p
y). It sh

o
u

ld
 a

p
p

e
a

r in
th

e
 p

a
d

 w
ith

in
 th

e
 ca

n
va

s.

5
.      If yo

u
 w

a
n

te
d

 to
 p

rin
t th

e
 ca

n
va

s, yo
u

 click o
n

 P
rin

t u
n

d
e

r
th

e
 ca

n
va

s m
e

n
u

 o
p

tio
n

 F
ile

. R
o

o
t sa

ve
s th

e
 file

 a
s a

p
o

stscrip
t file

 th
a

t yo
u

 ca
n

 p
rin

t la
te

r. T
h

e
 file

 is sa
ve

d
 in

th
e

 cu
rre

n
t d

ire
cto

ry a
s c1

.p
s.

 R
O

O
T

 h
a

s a
 fu

ll e
xp

la
n

a
tio

n
 o

f H
o

w
 to

 U
s

e
 th

e
 g

ra
p

h
ic

s
 E

d
ito

r
lo

ca
te

d
 a

t:

h
ttp

://ro
o

t.ce
rn

.ch
/ro

o
t/H

o
w

to
E

d
it.h

tm
l

S
te

p
 8

: A
 C

a
n

v
a

s
 D

is
p

la
y

in
g

 M
u

ltip
le

 H
is

to
g

ra
m

C
lick o

n
 th

e
 N

e
w

 C
a

n
v

a
s

 o
p

tio
n

 o
n

 th
e

 F
ile

 m
e

n
u

 o
f ca

n
va

s c1
. A

n
e

w
 ca

n
va

s is a
u

to
m

a
tica

lly cre
a

te
d

 th
a

t is n
a

m
e

d
 c

1
_

n
2

. T
h

is n
e

w

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
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w

w
-ro

o
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a
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o
v
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e
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ca
n

va
s sh

o
u

ld
 n

o
w

 b
e

 co
lo

r h
ig

h
lig

h
te

d
 a

ro
u

n
d

its e
d

g
e

s to
 in

d
ica

te
 th

a
t it is th

e
 a

ctive
 ca

n
va

s. If it isn
't, click o

n
 th

e
 ca

n
va

s w
ith

 th
e

 m
id

d
le

 m
o

u
se

 b
u

tto
n

 (o
r rig

h
t a

n
d

 le
ft

to
g

e
th

e
r) to

 m
a

ke
 it a

ctive
.

P
o

in
t th

e
 m

o
u

se
 w

ith
in

 th
e

 e
m

p
ty ca

n
va

s a
n

d
 rig

h
t m

o
u

se
 click to

 b
rin

g
 u

p
 th

e
 co

n
te

xt m
e

n
u

 fo
r th

e
 ca

n
va

s. C
lick o

n
 th

e
p

ro
p

e
rty D

iv
id

e
. A

 b
o

x sh
o

u
ld

 p
o

p
 u

p
 w

h
ich

 lo
o

ks like
 th

is. T
o

 m
a

ke
 a

 ca
n

va
s w

ith
 fo

u
r p

a
d

s, yo
u

 e
n

te
r th

e
 o

p
tio

n
s a

s sh
o

w
n

a
n

d
 click o

n
 O

K
.

N
o

w
 yo

u
 h

a
ve

 a
n

 e
m

p
ty ca

n
va

s w
ith

 4
 p

a
d

s in
 th

e
 d

isp
la

y. W
e

'll u
se

 th
e

 4
 p

a
d

s to
se

t u
p

 fo
u

r d
iffe

re
n

t d
isp

la
ys o

f th
e

 va
ria

b
le

 L
1

_
p

x.

T
o

 d
o

 th
is:

C
lick o

n
 th

e
 u

p
p

e
r le

ft p
a

d
 w

ith
 th

e
 m

id
d

le
 m

o
u

se
 b

u
tto

n
 to

 m
a

ke
 it th

e
 a

ctive
 p

a
d

.
T

h
is w

ill b
e

 o
u

r p
a

d
 th

a
t d

isp
la

ys th
e

 sta
n

d
a

rd
 h

isto
g

ra
m

 vie
w

. T
h

e
n

 g
o

 to
 th

e
 ro

o
t

b
ro

w
se

r sh
o

w
in

g
 th

e
 list o

f va
ria

b
le

s a
n

d
 d

o
u

b
le

 click o
n

 th
e

 va
ria

b
le

 L
1

_
p

x.

C
lick o

n
 th

e
 u

p
p

e
r rig

h
t p

a
d

 w
ith

 m
id

d
le

 m
o

u
se

 b
u

tto
n

 to
 m

a
ke

 it a
ctive

. T
h

e
n

, ju
st

a
s a

b
o

ve
, g

o
 to

 th
e

 ro
o

t b
ro

w
se

r a
n

d
 d

o
u

b
le

 click o
n

 th
e

 va
ria

b
le

 L
1

_
p

x a
g

a
in

. G
o

to
 th

e
 o

u
tlin

e
 o

f th
e

 h
isto

g
ra

m
 a

n
d

 rig
h

t m
o

u
se

 click to
 b

rin
g

 u
p

 th
e

 co
n

te
xt m

e
n

u
fo

r th
is p

a
d

's h
isto

g
ra

m
. F

ro
m

 th
e

 P
ro

p
e

rtie
s list, ch

o
o

se
 D

ra
w

P
a

n
e

l. In
 th

e
D

ra
w

P
a

n
e

l w
in

d
o

w
, click o

n
 le

g
o

1
 a

n
d

 th
e

n
 D

ra
w

. W
h

e
n

 yo
u

 h
a

ve
 a

 le
g

o
 p

lo
t like

th
is yo

u
 ca

n
 u

se
 th

e
 le

ft m
o

u
se

 a
n

d
 ro

ta
te

 it.  P
re

ss d
o

w
n

 o
n

 th
e

 le
ft m

o
u

se
 b

u
tto

n
a

n
d

 d
ra

g
 it. Y

o
u

 ca
n

 se
e

 th
e

 tra
n

sp
a

re
n

t cu
b

e
 m

o
vin

g
 w

ith
 th

e
 m

o
u

se
. L

e
t g

o
, a

n
d

th
e

 p
lo

t is d
ra

w
n

 w
ith

 th
e

 n
e

w
 p

e
rsp

e
ctive

.

A
s a

b
o

ve
, click o

n
 th

e
 lo

w
e

r le
ft ca

n
va

s p
a

d
 w

ith
 m

id
d

le
 m

o
u

se
 b

u
tto

n
 to

 m
a

ke
 it

a
ctive

 a
n

d
 th

e
n

 fill it w
ith

 th
e

 va
ria

b
le

 L
1

_
p

x. R
ig

h
t m

o
u

se
 click o

n
 th

e
 h

isto
g

ra
m

o
u

tlin
e

 a
n

d
 ch

o
o

se
 th

e
 F

itP
a

n
e

l o
p

tio
n

 fro
m

 th
e

 P
ro

p
e

rtie
s list. In

 th
e

 F
itP

a
n

e
l

w
in

d
o

w
, click g

a
u

s
, s

e
t a

ll w
e

ig
h

ts
 to

 1
, a

n
d

 th
e

n
 F

it.

M
a

ke
 lo

w
e

r rig
h

t ca
n

va
s p

a
d

 a
ctive

 a
n

d
 fill w

ith
 va

ria
b

le
 L

1
_

p
x. T

h
is tim

e
, p

o
in

t yo
u

r m
o

u
se

 in
 th

e
 o

u
te

r ca
n

va
s p

a
rt o

f th
e

p
a

d
 to

 b
rin

g
 u

p
 th

e
 ca

n
va

s co
n

te
xt m

e
n

u
 fo

r th
a

t d
isp

la
y. C

lick o
n

 S
e

tL
o

g
y

. T
h

e
 p

a
d

 w
ill d

isp
la

y a
 lo

g
a

rith
m

ic vie
w

 o
f th

e
va

ria
b

le
.

A
g

a
in

, yo
u

 ca
n

 p
rin

t th
e

 ca
n

va
s d

isp
la

y b
y clickin

g
 o

n
 P

rin
t fro

m
th

e
 F

ile
 ite

m
 m

e
n

u
 o

n
 th

e
 ca

n
va

s. It sa
ve

s th
e

 ca
n

va
s a

s a
p

o
stscrip

t file
 th

a
t yo

u
 ca

n
 p

rin
t la

te
r.

W
e

've
 fin

ish
e

d
 se

ttin
g

 u
p

 4
 p

a
d

s o
n

 th
e

 ca
n

va
s w

ith
 4

 vie
w

s o
f th

e

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp
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w

w
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o
t.fn

a
l.g

o
v
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o
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L
1

_
p

x va
ria

b
le

 a
n

d
 it sh

o
u

ld
 lo

o
k like

 th
is.

 S
te

p
 9

: T
h

e
 T

re
e

V
ie

w
e

r
R

o
o

t in
tro

d
u

ce
s a

 cla
ss fo

r o
rg

a
n

izin
g

 a
n

d
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 d
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e

 N
tu

p
le

 to
a

ll co
m

p
le

x o
b

je
cts o

r d
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 D
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 d
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 b
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ra
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 b
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r o
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p
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w
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p
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 d

e
fa

u
lt h

isto
g

ra
m

 (d
e

fa
u

lt =
 h

te
m

p
)

C
p

a
d

S
p

e
cifie

s th
e

 o
u

tp
u

t p
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 c1
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b
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b
le

Z
T

o
 se

le
ct th
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b
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 b
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 d
im

e
n

sio
n

a
l le

g
o

 vie
w

 o
f L

1
_

p
x a

n
d

 L
1

_
p

y w
ith

 a
 se

le
ctio

n
 cu

t o
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 d
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 d
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t b
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p
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 b
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" b
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 b
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 b
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 d
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 d
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n
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p
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p
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p
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p
tio

n
s, a

n
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 b
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 m
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 m
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 c1
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 re
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 d
ra

w
in

g
 th

e
 ca

n
va

s.

R
o

o
t >

 T
F

ile
 f("c1

.ro
o

t");
R

o
o

t >
 c1

.D
ra

w
();

S
te

p
 1

0
: E

n
d

in
g

 th
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n
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 m
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r m
e

n
u

 to
 cre

a
te

 n
e

w
g

ra
p

h
ica

l o
b

je
cts o

n
 a

 ca
n

va
s. W

e
've

 b
e

g
u

n
 to

 le
a

rn
 a

b
o

u
t R

O
O

T
's O

b
je

ct B
ro

w
se

r a
n

d
 h

a
ve

 u
se

d
 co

n
te

xt m
e

n
u

s to
 ch

a
n

g
e

th
e

 g
ra

p
h

ic d
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 d
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e

 T
re

e
 V

ie
w

e
r to

 p
lo

t a
 tw

o
d

im
e

n
sio

n
a

l h
isto

g
ra

m
s. C

o
m

in
g

 u
p

 is P
a

rt 2
 - w

h
ich

 d
e

a
ls w

ith
 R

O
O

T
 co

m
m

a
n

d
s.

R
O

O
T

 C
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 m
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 d
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 d
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m
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r b
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 d
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 p
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.  Y

o
u

 typ
e

 in
 a

 va
ria

b
le

 fo
llo

w
e

d
 b

y a
n

 a
rro

w
, fo

r
e

xa
m

p
le

:

  g
S

tyle
->

           a
n

d
 th

e
n

 e
n

te
r a

 ta
b

T
h

is p
rin

ts o
u

t o
n

 yo
u

r d
isp

la
y a

 listin
g

 o
f a

ll th
e

 m
e

th
o

d
s a

n
d

 m
e

m
b

e
rs o

f g
S

tyle
.

T
h

is lists a
ll o

f th
e

 th
in

g
s th

a
t yo

u
 ca

n
 d

o
 w

ith
 g

S
tyle

 a
t th

is p
o

in
t.

N
o

w
 yo

u
 ca

n
 co

n
tin

u
e

 b
y typ

in
g

 in
:

            g
S

tyle
->

 S
e

tO
p

t<
ta

b
>

It w
ill d

isp
la

y a
 list o

f a
ll th

e
 m

e
th

o
d

s a
n

d
 m

e
m

b
e

rs th
a

t sta
rt w

ith
 S

e
tO

p
t.

N
o

w
 typ

e
:

            g
S

tyle
->

 S
e

tO
p

tS
<

ta
b

>

It co
m

p
le

te
s th

e
 lin

e
 to

 sa
y: g

S
tyle

->
 S

e
tO

p
tS

ta
t. T

yp
e

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
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e
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g
S

tyle
->

 S
e

tO
p

tS
ta

t( <
ta

b
>

A
 list o

f th
e

 p
a

ra
m

e
te

rs th
a

t a
re

 e
xp

e
cte

d
 fo

r th
is m

e
th

o
d

 w
ill a

p
p

e
a

r.  If th
e

 m
e

th
o

d
 h

a
s m

u
ltip

le
 sig

n
a

tu
re

s a
ll o

f th
e

m
 a

re
d

isp
la

ye
d

.

T
h

e
 C

o
m

m
a

n
d

 H
is

to
ry

F
ile

A
 h

isto
ry o

f th
e

 co
m

m
a

n
d

s th
a

t yo
u

 e
n

te
re

d
 d

u
rin

g
 R

O
O

T
 se

ssio
n

s is sto
re

d
 in

 te
xt file

 ca
lle

d
 $

R
O

O
T

S
Y

S
/.ro

o
t_

h
ist.  C

o
m

m
a

n
d

s
ca

n
 b

e
 co

p
ie

d
 o

u
t o

f th
is te

xt file
 a

n
d

 p
la

ce
d

 in
to

 th
e

 te
xt file

 th
a

t yo
u

 cre
a

te
 a

s th
e

 scrip
t (th

e
 se

rie
s o

f ru
n

n
in

g
 co

m
m

a
n

d
s) o

f yo
u

r
m

a
cro

.

O
p

e
n

 a
 R

o
o

t F
ile

 a
n

d
 D

is
p

la
y

 th
e

 B
ro

w
s

e
r

B
e

fo
re

 w
e

 sta
rt I w

o
u

ld
 like

 to
 e

xp
la

in
 a

 co
u

p
le

 o
f th

in
g

s a
b

o
u

t th
e

 syn
ta

x u
se

d
 o

n
 th

e
 ro

o
t co

m
m

a
n

d
 lin

e
 th

a
t a

lw
a

ys p
u

zzle
s

p
e

o
p

le
. F

irst, yo
u

 h
a

ve
 th

e
 o

p
tio

n
 to

 le
a

ve
 o

ff th
e

 se
m

ico
lo

n
 (;) a

t th
e

 e
n

d
 o

f a
 ro

o
t co

m
m

a
n

d
 w

h
e

n
 w

o
rkin

g
 o

n
 th

e
 co

m
m

a
n

d
 lin

e
.

T
h

e
 d

iffe
re

n
ce

 b
e

tw
e

e
n

 h
a

vin
g

 it a
n

d
 le

a
vin

g
 it o

ff is th
a

t w
h

e
n

 yo
u

 le
a

ve
 it o

ff th
e

 re
tu

rn
 va

lu
e

 o
f th

e
 co

m
m

a
n

d
 w

ill b
e

 p
rin

te
d

 o
n

th
e

 n
e

xt lin
e

. F
o

r e
xa

m
p

le
:

ro
o

t [0
] 2

3
+

5
  // n

o
 se

m
ico

lo
n

 p
rin

ts th
e

 re
tu

rn
 va

lu
e

(in
t)2

8
ro

o
t [1

] 2
3

+
5

; // se
m

ico
lo

n
 n

o
 re

tu
rn

 va
lu

e
 is p

rin
te

d
ro

o
t [2

]

T
h

e
 se

co
n

d
 le

n
ie

n
cy o

f C
IN

T
 is th

a
t is a

llo
w

s yo
u

 to
 u

se
 "." a

n
d

 "->
" in

te
rch

a
n

g
e

a
b

ly. If yo
u

 h
a

ve
 le

a
rn

e
d

 C
+

+
, th

is w
ill b

o
th

e
r yo

u
a

n
d

 lo
o

k stra
n

g
e

. A
 p

o
in

te
r p

 still w
o

rks w
h

e
n

 u
se

d
 a

s p
.P

rin
t() ra

th
e

r th
a

n
 p

->
P

rin
t(). T

h
is is a

 w
e

ll-m
e

a
n

in
g

 fe
a

tu
re

 o
f C

IN
T

 th
a

t
ta

ke
s g

e
ttin

g
 u

se
d

 to
, e

sp
e

cia
lly fo

r th
e

 C
+

+
 e

xp
e

rt.

 

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

.q
E

n
d

 a
 R

O
O

T
 se

ssio
n

T
F

ile
 *m

y =
 n

e
w

 T
F

ile
("h

tt_
1

7
5

a
.ro

o
t");

O
p

e
n

 a
 file

T
B

ro
w

se
r *b

 =
 n

e
w

 T
B

ro
w

se
r();

O
p

e
n

 th
e

 R
O

O
T

 O
b

je
ct B

ro
w

se
r

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
/G

e
ttin

g
S
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d
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m
y->

ls();
L

ist co
n

te
n

ts o
f a

 file
 ca

lle
d

 "m
y"

m
y->

cd
("T

O
P

P
L

O
T

");

 g
D

ire
cto

ry->
ls();

C
h

a
n

g
e

 d
ire

cto
ry to

 m
a

ke
 T

O
P

P
L

O
T

 th
e

cu
rre

n
t d

ire
cto

ry (th
e

 d
ire

cto
ry w

h
ich

co
n

ta
in

s th
e

 n
tu

p
le

s)

L
ist co

n
te

n
ts o

f cu
rre

n
t d

ire
cto

ry, n
o

w
 

T
O

P
P

L
O

T

h
2

1
->

P
rin

t();
T

o
 fin

d
 n

a
m

e
s o

f va
ria

b
le

s in
 th

e
 n

tu
p

le
 file

D
ra

w
in

g
 H

is
to

g
ra

m
s

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

h
2

1
->

D
ra

w
("L

1
_

p
z");

T
o

 d
isp

la
y th

e
 va

ria
b

le
 "L

1
_

p
z" a

s a
 1

-D
h

isto
g

ra
m

c1
->

P
rin

t();
T

o
 p

rin
t th

e
 d

isp
la

y o
f ca

n
va

s "c1
".   R

O
O

T
sa

ve
s it a

s a
 p

s file
 to

 p
rin

t la
te

r.

h
2

1
->

D
ra

w
("L

1
_

p
z>

>
m

yh
1

");
T

o
 d

isp
la

y th
e

 va
ria

b
le

 "L
1

_
p

z" a
n

d
 sa

ve
 to

a
 n

a
m

e
d

 h
isto

g
ra

m
 ca

lle
d

 "m
yh

1
"

 A
d

d
in

g
 T

e
x

t
H

e
re

 a
re

 so
m

e
 e

xa
m

p
le

s o
f co

m
m

a
n

d
s fo

r a
d

d
in

g
 te

xt to
 yo

u
r d

isp
la

y, se
ttin

g
 th

e
 fill co

lo
rs o

f o
b

je
cts, a

n
d

 th
e

 co
lo

r a
n

d
 style

 o
f

m
a

rke
rs th

a
t a

re
 u

se
d

 fo
r d

ra
w

in
g

 a
 h

isto
g

ra
m

 w
ith

 e
rro

r b
a

rs. T
o

 se
e

 a
 m

e
n

u
 o

f co
lo

rs a
va

ila
b

le
 to

 u
se

 in
 R

O
O

T
 w

ith
 th

e
 n

u
m

b
e

rs
a

ssig
n

e
d

 to
 th

e
m

, yo
u

 g
o

 to
 th

e
 "C

o
lo

rs
" o

p
tio

n
 u

n
d

e
r ca

n
va

s ite
m

 m
e

n
u

 "V
ie

w
".  F

o
r m

a
rke

r style
s, yo

u
 g

o
 to

 "M
a

rk
e

rs
", a

lso
u

n
d

e
r ca

n
va

s ite
m

 m
e

n
u

 "V
ie

w
".

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

t1
 =

 n
e

w
 T

p
a

ve
L

a
b

e
l(-2

3
5

,1
2

1
7

,-4
4

,1
3

8
7

,
C

re
a

te
 a

 p
a

ve
 la

b
e

l

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S
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       "A
 la

b
e

l","b
r");

t1
->

S
e

tF
illC

o
lo

r(6
);

m
yh

1
->

D
ra

w
();

t1
->

D
ra

w
();

 S
e

t a
 fill co

lo
r fo

r it

D
isp

la
y  ca

n
va

s "m
yh

1
"

D
isp

la
y th

e
 la

b
e

l o
n

 th
e

 ca
n

va
s

m
yh

1
->

S
e

tF
illC

o
lo

r(2
);

m
yh

1
->

D
ra

w
();

S
e

t  th
e

 fill co
lo

r o
f "m

yh
1

" to
 re

d
 a

n
d

d
isp

la
y

h
2

1
->

S
e

tM
a

rke
rC

o
lo

r(4
);

h
2

1
->

S
e

tM
a

rke
rS

tyle
(8

);

h
2

1
->

D
ra

w
("L

1
_

p
y","","e

1
");

 

S
e

t  m
a

rke
r co

lo
r o

f "h
2

1
" to

 b
lu

e

S
e

t  m
a

rke
r style

 o
f "h

2
1

" to
 a

 fille
d

 circle

D
ra

w
 "L

1
_

p
y" w

ith
 e

rro
r b

a
rs

(O
th

e
r d

isp
la

ys a
re

 "e
2

", "e
3

", a
n

d
 "e

4
")

A
x

is
 T

itle

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

m
yh

1
->

G
e

tX
a

xis()->
S

e
tT

itle
("X

-A
xis");

G
ive

 th
e

 x-a
xis th

e
 n

a
m

e
 "X

-A
xis"

m
yh

1
->

G
e

tX
a

xis()->
C

e
n

te
rT

itle
(1

);
C

e
n

te
r th

e
 n

a
m

e
 o

f th
e

 x-a
xis.

m
yh

1
->

G
e

tY
a

xis()->
S

e
tT

itle
("Y

-A
xis");

G
ive

 th
e

 y-a
xis th

e
 n

a
m

e
 "Y

-A
xis"

m
yh

1
->

G
e

tY
a

xis()->
C

e
n

te
rT

itle
(1

);
C

e
n

te
r th

e
 n

a
m

e
 o

f th
e

 y-a
xis.

 A
d

d
in

g
 C

u
ts

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

h
2

1
->

D
ra

w
("L

1
_

p
x","(L

1
_

p
x>

0
) ");

D
isp

la
y "L

1
_

p
x" w

h
e

re
 "L

1
_

p
x" is g

re
a

te
r

th
a

n
 ze

ro

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
/G

e
ttin

g
S
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rte

d
.h
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h
2

1
->

D
ra

w
("L

1
_

p
y","(L

1
_

p
x<

0
) ");

D
isp

la
y "L

1
_

p
y" w

h
e

re
 "L

1
_

p
x" is le

ss th
a

n
ze

ro

h
2

1
->

D
ra

w
("L

1
_

p
x","(L

1
_

p
y<

.5
) &

&
(L

1
_

p
z>

1
0

)");
C

h
a

in
e

d
 cu

ts

 C
h

a
n

g
in

g
 S

ta
tis

tic
s

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

g
S

tyle
->

S
e

tO
p

tS
ta

t(1
1

1
1

1
1

);
S

e
t sta

tistics to
 d

isp
la

y u
n

d
e

r a
n

d
 o

ve
rflo

w

 F
its

 a
n

d
 F

u
n

c
tio

n
s

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

m
yh

1
->

F
it("g

a
u

s");
F

it th
e

 sa
ve

d
 h

isto
g

ra
m

 " m
yh

1
" w

ith
 a

g
a

u
ssia

n
 fit.

m
yh

1
->

F
it("p

o
l9

");
F

it th
e

 h
isto

g
ra

m
 " m

yh
1

" w
ith

 a
p

o
lyn

o
m

ia
l fit o

f d
e

g
re

e
 N

, in
 th

is
e

xa
m

p
le

 p
o

l9
.

f1
=

 n
e

w
 T

F
1

("f1
","a

b
s(sin

(x)/x)",0
,1

0
);

f1
->

D
ra

w
();

C
re

a
te

 a
 u

se
r-d

e
sig

n
e

d
 fu

n
ctio

n
 a

n
d

d
ra

w
 it

T
F

1
 *e

1
 =

 n
e

w
 T

F
1

("e
1

","e
xp

o
",0

,2
0

0
);

m
yh

1
->

F
it("e

1
","R

");

  

D
e

cla
re

 a
 e

xp
o

n
e

n
tia

l fu
n

ctio
n

 to
 fit

o
ve

r a
 su

b
 ra

n
g

e

 (N
o

te
:  th

e
 "R

" in
 th

e
 F

it co
m

m
a

n
d

sta
n

d
s fo

r "ra
n

g
e

".  If yo
u

 le
a

ve
 o

u
t th

e
 

"R
" a

s a
n

 a
rg

u
m

e
n

t in
 th

e
 F

it co
m

m
a

n
d

,

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S
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  e
1

->
S

e
tR

a
n

g
e

(0
,2

0
0

);

 m
yh

1
->

F
it("e

1
","R

");

th
e

 ra
n

g
e

 o
f fit is th

e
 cu

rre
n

t ra
n

g
e

 o
f

th
e

 h
isto

g
ra

m
(in

 th
is ca

se
, th

e
 fu

ll
ra

n
g

e
)    T

o
 re

se
t th

e
 ra

n
g

e
 to

 w
h

a
t yo

u
w

a
n

t, yo
u

 w
o

u
ld

 h
a

ve
 to

 u
se

 th
e

S
e

tR
a

n
g

e
 co

m
m

a
n

d
:

If "R
" p

re
vio

u
sly le

ft o
u

t, to
 re

se
t th

e
ra

n
g

e
 o

f fit "e
1

" fro
m

 0
 to

 2
0

0

T
h

e
n

 e
n

te
r th

e
 fit co

m
m

a
n

d
 a

g
a

in
,

u
sin

g
 "R

'" o
p

tio
n

)

T
F

1
 *g

1
 =

 n
e

w
 T

F
1

("g
1

","g
a

u
s",-2

0
0

.,2
0

0
);

T
F

1
 *g

2
 =

 n
e

w
 T

F
1

("g
2

","g
a

u
s",-2

0
0

., 0
);

m
yh

1
->

F
it("g

1
","R

");

m
yh

1
->

F
it("g

2
","R

+
");

D
isp

la
y 2

 su
b

ra
n

g
e

s o
f fits o

n
 o

n
e

d
isp

la
y u

sin
g

 b
u

ilt in
 fu

n
ctio

n
 g

a
u

ssia
n

fu
n

ctio
n

 

f2
 =

 n
e

w
 T

F
1

("f2
","[0

]/(x*x+
[1

]*[1
])"

,-1
0

0
,1

0
0

);

f2
->

S
e

tP
a

ra
m

e
te

rs(1
0

0
0

0
0

0
,3

0
);

m
yh

1
->

F
it("f2

","R
");

C
re

a
te

 a
 u

se
r d

e
sig

n
e

d
 fu

n
ctio

n
 to

 u
se

in
 a

 fit

S
e

t in
itia

l va
lu

e
s o

f p
a

ra
m

e
te

r

F
it th

e
 fu

n
ctio

n
 to

 h
isto

g
ra

m
 "m

yh
1

"

 M
u

lti-h
is

to
g

ra
m

 d
is

p
la

y

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

m
yc1

=
 n

e
w

 T
C

a
n

va
s("m

yc1
","M

y
ca

n
va

s");
M

a
n

u
a

lly cre
a

te
 a

 n
e

w
 ca

n
va

s

m
yc1

->
D

ivid
e

(2
,2

);

 m
yc1

_
1

->
cd

();

A
u

to
m

a
tica

lly g
e

n
e

ra
te

 4
 p

a
d

s in
 th

e
 n

e
w

ca
n

va
s  "m

yc1
" a

n
d

 th
e

n
 se

t th
e

 d
isp

la
y fo

r
e

a
ch

 p
a

d

S
e

t  p
a

d
1

 "m
yc1

_
1

" a
s a

ctive
 p

a
d

 a
n

d
 d

isp
la

y

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
/G

e
ttin

g
S

ta
rte

d
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h
2

1
->

D
ra

w
("L

1
_

p
x>

>
h

is1
");

 m
yc1

_
2

->
cd

();

h
is1

->
D

ra
w

C
o

p
y("le

g
o

1
");

 m
yc1

_
3

->
cd

();

h
is1

->
F

it("g
a

u
s");

m
yc1

_
4

->
cd

();

m
yc1

_
4

->
S

e
tL

o
g

y(1
);

h
is1

->
D

ra
w

();

 

sta
n

d
a

rd
 h

isto
g

ra
m

 vie
w

 o
f "L

1
_

p
x",  sa

vin
g

th
e

 d
isp

la
y a

s a
 n

a
m

e
d

 h
isto

g
ra

m
 "h

is1
"

S
e

t p
a

d
2

 a
ctive

, a
n

d
 d

ra
w

 a
 co

p
y o

f "h
is1

" a
s

le
g

o
 vie

w

 S
e

t p
a

d
3

 a
ctive

 , a
n

d
 d

ra
w

 a
 co

p
y o

f "h
is1

"
w

ith
 a

  g
a

u
ssia

n
 fit

 S
e

t p
a

d
4

 a
ctive

 a
n

d
 se

t to
 d

isp
la

y a
lo

g
a

rith
m

ic h
isto

g
ra

m
.  D

isp
la

y "L
1

_
p

x" in
 it.

  

 G
lo

b
a

l V
a

ria
b

le
s

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

g
E

n
v->

P
rin

t();
D

isp
la

y th
e

 se
ttin

g
s o

f th
e

 cu
rre

n
t R

O
O

T
e

n
viro

n
m

e
n

t

g
O

b
je

ctT
a

b
le

->
P

rin
t();

D
isp

la
y list o

f o
b

je
cts kn

o
w

n
 in

 cu
rre

n
t R

O
O

T
se

ssio
n

g
S

tyle
->

S
e

tO
p

tS
ta

t(1
1

1
1

1
1

);
S

e
t sta

tistics to
 fu

ll d
isp

la
y

 T
w

o
 D

im
e

n
s

io
n

a
l D

is
p

la
y

H
e

re
, le

t's ju
st sta

rt a
fre

sh
.  W

e
'll q

u
it R

O
O

T
 a

n
d

 sta
rt a

 n
e

w
 se

ssio
n

 w
h

e
re

 w
e

 w
ill o

p
e

n
 o

u
r e

xa
m

p
le

 ro
o

t file
 a

n
d

 a
g

a
in

 ch
a

n
g

e
th

e
 d

ire
cto

ry to
 T

O
P

P
L

O
T

 in
 o

rd
e

r to
 w

o
rk w

ith
 2

 va
ria

b
le

s. R
O

O
T

 ke
e

p
s a

 h
isto

ry o
f th

e
 co

m
m

a
n

d
s yo

u
 h

a
ve

 e
n

te
re

d
 in

 a
 file

 th
a

t

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
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e
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g
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is ca
lle

d
 ro

o
t_

h
isto

ry.txt a
n

d
 yo

u
 ca

n
 re

ca
ll p

re
vio

u
s co

m
m

a
n

d
s b

y u
sin

g
 th

e
 a

rro
w

 ke
ys o

n
 yo

u
r ke

yb
o

a
rd

R
O

O
T

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

T
F

ile
 *m

y =
 n

e
w

 T
F

ile
("h

tt_
1

7
5

a
.ro

o
t");

m
y->

cd
("T

O
P

P
L

O
T

");

h
2

1
->

D
ra

w
("L

1
_

p
x");

h
2

1
->

D
ra

w
("L

1
_

p
y", ,"sa

m
e

");

 

   T
o

 a
lso

 d
isp

la
y "L

1
_

p
y" o

n
 th

e
 cu

rre
n

t
d

isp
la

y th
a

t sh
o

w
s L

1
_

p
x

h
2

1
->

D
ra

w
("L

1
_

p
x:L

1
_

p
y");

D
isp

la
y L

1
_

p
x a

n
d

 L
1

_
p

y a
s a

 sca
tte

r
p

lo
t

h
2

1
->

D
ra

w
("L

1
_

p
x:L

1
_

p
y", ,"le

g
o

");
D

ra
w

 a
s a

 le
g

o
 p

lo
t

h
2

1
->

D
ra

w
("L

1
_

p
x:L

1
_

p
y", "L

1
_

p
z<

5
0

");
D

ra
w

 w
ith

 a
 cu

t

h
2

1
->

D
ra

w
("L

1
_

p
x:L

1
_

p
y", "L

1
_

p
z<

5
0

","co
n

t");

 

D
ra

w
 w

ith
 cu

t a
s a

 co
n

to
u

r p
lo

t

 C
re

a
tin

g
 a

 R
o

o
t F

ile
A

lth
o

u
g

h
 w

e
 h

a
ve

n
't co

ve
re

d
 th

is in
 th

e
 tu

to
ria

l, h
e

re
 is a

n
 e

xa
m

p
le

 o
f co

m
m

a
n

d
s to

 cre
a

te
 a

 R
o

o
t file

.  F
ile

s ca
n

 co
n

ta
in

 a
n

y kin
d

o
f R

O
O

T
 o

b
je

cts, su
ch

 a
s h

isto
g

ra
m

s o
r ca

n
va

se
s. W

h
e

n
 yo

u
 cre

a
te

 a
 h

isto
g

ra
m

 o
r ro

o
t tre

e
, R

O
O

T
 w

ill a
u

to
m

a
tica

lly a
tta

ch
 it to

th
e

 R
O

O
T

 file
. O

th
e

r o
b

je
cts, su

ch
 a

s a
 n

e
w

 ca
n

va
s th

a
t yo

u
 cre

a
te

 a
n

d
 w

a
n

t to
 p

u
t it in

to
 a

 sa
ve

d
 R

O
O

T
 file

, h
a

ve
 to

 b
e

 e
xp

licitly
a

tta
ch

e
d

 to
 th

e
 file

.

 T
h

e
 ch

o
ice

s fo
r th

e
 se

co
n

d
 p

a
ra

m
e

te
r o

n
 th

e
 T

F
ile

 co
n

stru
cto

r a
re

: R
E

C
R

E
A

T
E

, N
E

W
, C

R
E

A
T

E
, R

E
A

D
, a

n
d

 U
P

D
A

T
E

. T
h

e
 N

E
W

a
n

d
 C

R
E

A
T

E
 h

a
ve

 th
e

 sa
m

e
 e

ffe
ct. T

h
e

y w
ill cre

a
te

 a
 n

e
w

 file
 a

n
d

 o
p

e
n

 it fo
r w

ritin
g

, b
u

t if th
e

 file
 a

lre
a

d
y e

xists it is n
o

t o
p

e
n

e
d

.
R

E
C

R
E

A
T

E
 w

ill a
lso

 cre
a

te
 a

 n
e

w
 file

 a
n

d
 if th

e
 file

 a
lre

a
d

y e
xists it w

ill b
e

 o
ve

rw
ritte

n
. U

P
D

A
T

E
 w

ill o
p

e
n

 a
n

 e
xistin

g
 file

 fo
r

w
ritin

g
. R

E
A

D
 w

ill o
p

e
n

 a
n

 e
xistin

g
 file

 a
s re

a
d

 o
n

ly.

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
/G

e
ttin

g
S

ta
rte

d
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 In
 th

e
 b

o
x b

e
lo

w
 a

re
 co

m
m

a
n

d
s to

 cre
a

te
 a

 n
e

w
 R

O
O

T
 file

, a
n

d
 th

e
n

 cre
a

te
 a

n
d

 sa
ve

 a
 n

e
w

 h
isto

g
ra

m
 a

n
d

 a
 n

e
w

 ca
n

va
s in

 th
e

R
O

O
T

 file
 th

a
t yo

u
 h

a
ve

 cre
a

te
d

.

 R
O

O
T

 In
te

ra
ctive

 C
o

m
m

a
n

d
W

h
a

t d
o

e
s th

is co
m

m
a

n
d

 d
o

?

g
R

O
O

T
->

R
e

se
t();

T
C

a
n

va
s *m

c1
 =

 n
e

w
 T

C
a

n
va

s("m
c1

","M
y ca

n
va

s");

T
F

ile
 *h

file
 =

 n
e

w
 T

F
ile

("n
e

w
file

.ro
o

t","R
E

C
R

E
A

T
E

");

 T
H

1
F

 *h
r    =

 n
e

w
 T

H
1

F
("h

r"," R
a

n
d

o
m

",2
0

,0
,1

0
); 

g
R

a
n

d
o

m
->

S
e

tS
e

e
d

();

  {        fo
r ( In

t_
t i=

0
; i<

5
0

0
; i+

+
) {

            F
lo

a
t_

t ra
n

d
o

m
 =

 g
R

a
n

d
o

m
->

R
n

d
m

(1
)*1

0
;   

            h
r->

F
ill(ra

n
d

o
m

);        

       }

  } h
r->

D
ra

w
();

m
c1

->
M

o
d

ifie
d

();

m
c1

->
U

p
d

a
te

();

h
file

->
A

p
p

e
n

d
(m

c1
);

   

C
le

a
r R

O
O

T

C
re

a
te

 a
 n

e
w

 ca
n

va
s

C
re

a
te

 a
 n

e
w

 .ro
o

t file
 th

a
t w

e
 n

a
m

e
 a

s
"n

e
w

file
.ro

o
t"

C
re

a
te

 a
 n

e
w

 h
isto

g
ra

m
 "h

r" a
n

d
 fill th

e
h

isto
g

ra
m

 w
ith

 ra
n

d
o

m
 n

u
m

b
e

rs

 T
o

 sta
rt a

 m
u

lti lin
e

 co
m

m
a

n
d

 fro
m

 th
e

co
m

m
a

n
d

 lin
e

, yo
u

 typ
e

 a
n

 o
p

e
n

in
g

 cu
rly

b
ra

cke
t.

T
h

e
 p

ro
m

p
t ch

a
n

g
e

s a
n

d
 yo

u
 ca

n
 typ

e
th

e
 n

e
xt lin

e
 o

f th
e

 m
u

lti-lin
e

 co
m

m
a

n
d

.
T

h
e

 p
ro

m
p

t sta
ys in

 th
e

 m
u

lti-lin
e

 m
o

d
e

u
n

til yo
u

 e
n

te
r a

 m
a

tch
in

g
 clo

sin
g

 cu
rly

b
ra

cke
t. A

t th
a

t tim
e

, th
e

 p
ro

m
p

t re
tu

rn
s to

th
e

 sin
g

le
 lin

e
 m

o
d

e
.

  D
ra

w
 th

e
 h

isto
g

ra
m

 "h
r"

U
p

d
a

te
 th

e
 ca

n
va

s "m
c1

"

 E
xp

licitly a
tta

ch
 th

e
 ca

n
va

s to
 th

e
 file

(If th
e

 o
b

je
ct is a

 h
isto

g
ra

m
 o

r a
 n

tu
p

le
/tre

e
,

R
O

O
T

 a
u

to
m

a
tica

lly a
tta

ch
e

s it to
 th

e
 file

)

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
/G

e
ttin

g
S
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rte

d
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h
file

->
W

rite
();

 

  S
a

ve
 th

e
 file

 T
D

ire
cto

ry *d
 =

 h
file

->
m

kd
ir("M

yT
o

p
");

 T
C

a
n

va
s *m

c2
=

 n
e

w
 T

C
a

n
va

s("m
c2

","M
y ca

n
va

s");

f1
=

 n
e

w
 T

F
1

("f1
","a

b
s(sin

(x)/x)",0
,1

0
);

f1
->

D
ra

w
();

 d
->

A
p

p
e

n
d

(m
c2

);

g
D

ire
cto

ry->
A

p
p

e
n

d
(m

c2
);

h
file

->
W

rite
();

h
file

->
C

lo
se

();

 

C
re

a
te

 a
 su

b
d

ire
cto

ry o
f yo

u
r R

O
O

T
 file

w
ith

 a
 p

o
in

te
r n

a
m

e
d

 "d
"

 M
a

ke
 a

 ca
n

va
s a

n
d

 fill w
ith

 a
 d

isp
la

y

  A
d

d
 th

e
 ca

n
va

s to
 th

e
 su

b
d

ire
cto

ry

A
n

o
th

e
r w

a
y to

 a
d

d
 ca

n
va

s to
 su

b
d

ire
cto

ry

S
a

ve
 file

C
lo

se
 file

  

 H
e

lp
fu

l H
in

ts

C
o

n
v

e
rtin

g
 a

 P
A

W
 n

tu
p

le
 file

 in
to

 a
 R

O
O

T
 file

A
t th

is p
o

in
t, yo

u
 m

ig
h

t w
a

n
t to

 try o
u

t R
O

O
T

 u
sin

g
 a

 n
tu

p
le

 file
 o

f yo
u

r o
w

n
.  T

h
e

re
 is a

 p
ro

g
ra

m
 ca

lle
d

 h
2

ro
o

t w
h

ich
 co

n
ve

rts file
s

cre
a

te
d

 w
ith

 P
A

W
 in

to
 ".ro

o
t" file

s th
a

t ca
n

 b
e

 u
se

d
 w

ith
 R

O
O

T
.  T

o
 d

o
 th

e
 co

n
ve

rsio
n

, a
t th

e
 syste

m
 p

ro
m

p
t, yo

u
 ju

st h
a

ve
 to

typ
e

:                    

h
2

ro
o

t   file
n

a
m

e
.h

b
o

o
k

  file
n

a
m

e
.ro

o
t

If yo
u

r file
 co

n
ta

in
e

d
 a

 H
B

O
O

K
 n

tu
p

le
, it is a

u
to

m
a

tica
lly co

n
ve

rte
d

 in
to

 a
 R

O
O

T
 tre

e
. In

 R
O

O
T

 te
rm

s, it b
e

co
m

e
s a

n
 o

b
je

ct o
f th

e
T

T
re

e
 cla

ss.  If yo
u

r file
 h

a
d

 a
 H

B
O

O
K

 h
isto

g
ra

m
, it is a

u
to

m
a

tica
lly co

n
ve

rte
d

 in
to

 a
 h

isto
g

ra
m

 o
b

je
ct o

f R
O

O
T

's T
H

1
F

 cla
ss.

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp

://w
w

w
-ro

o
t.fn

a
l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
/G

e
ttin

g
S
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rte

d
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tm
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O
n

ce
 yo

u
r file

 is co
n

ve
rte

d
 yo

u
 ca

n
 sta

rt u
sin

g
 it w

ith
 R

O
O

T
.

R
e

a
d

in
g

 a
n

 A
S

C
II file

 a
n

d
 m

a
k

in
g

 a
 R

O
O

T
 n

tu
p

le
R

O
O

T
's o

fficia
l h

o
m

e
p

a
g

e
 fro

m
 C

E
R

N
 co

n
ta

in
s a

 T
u

to
ria

l file
, a

n
d

 o
n

e
 o

f th
e

 tu
to

ria
ls is a

n
 e

xa
m

p
le

 o
f a

 m
a

cro
 th

a
t re

a
d

s d
a

ta
fro

m
 a

n
 A

S
C

II file
 a

n
d

 cre
a

te
s a

 ro
o

t file
 w

ith
 a

 h
isto

g
ra

m
 a

n
d

 a
 n

tu
p

le
.  T

h
is tu

to
ria

l is lo
ca

te
d

 a
t:

                                     http://root.cern.ch/root/htm
l/exam

ples/basic.C
.htm

l

 Y
o

u
 ca

n
 m

o
d

ify th
is m

a
cro

 a
n

d
 u

se
 it fo

r yo
u

r o
w

n
 A

S
C

II file
s.

S
a

v
in

g
 th

e
 R

O
O

T
 C

a
n

v
a

s
 a

s
 a

 M
a

c
ro

In
 th

e
 a

b
o

ve
 e

xa
m

p
le

s o
f R

O
O

T
 co

m
m

a
n

d
s th

e
re

 is a
n

 e
xa

m
p

le
 fo

r p
u

ttin
g

 a
 p

a
ve

 la
b

e
l in

to
 a

 h
isto

g
ra

m
 d

isp
la

y.  T
h

e
 e

a
sie

st w
a

y
to

 d
o

 th
is is to

 u
se

 th
e

 g
ra

p
h

ic in
te

rfa
ce

, ju
st a

s w
e

 d
id

 in
 P

a
rt 1

. Y
o

u
 ca

n
 se

t u
p

 a
 P

a
ve

 L
a

b
e

l u
sin

g
 th

e
 E

d
ito

r th
a

t is lo
ca

te
d

u
n

d
e

r th
e

 ca
n

va
s m

e
n

u
 ite

m
 E

d
it .  O

n
ce

 yo
u

 h
a

ve
 th

e
 d

isp
la

y se
t u

p
 in

 a
 w

a
y yo

u
 like

, yo
u

 ca
n

 u
se

 th
e

 o
p

tio
n

 S
a

v
e

 a
s

 c
a

n
v

a
s

.C
, lo

ca
te

d
 u

n
d

e
r th

e
 ca

n
va

s m
e

n
u

 ite
m

 F
ile

.  T
h

is cre
a

te
s a

 ske
le

ta
l m

a
cro

 w
ith

 th
e

 d
e

fa
u

lt n
a

m
e

 o
f th

e
 ca

n
va

s yo
u

 h
a

ve
 o

n
 d

isp
la

y
fo

llo
w

e
d

 b
y ".C

" (e
.g

. c1
.C

). T
h

e
 ske

le
ta

l m
a

cro
 w

o
u

ld
 h

a
ve

 th
e

 R
O

O
T

 co
m

m
a

n
d

 co
d

in
g

 fo
r th

e
 p

a
ve

 la
b

e
l w

ith
 its p

o
sitio

n
 o

n
 th

e
ca

n
va

s.   T
h

e
 m

a
cro

 w
ill re

q
u

ire
 so

m
e

 e
d

itin
g

, b
u

t ca
n

 b
e

 a
 u

se
fu

l b
a

sis fo
r a

 m
a

cro
 th

a
t yo

u
 w

o
u

ld
 cre

a
te

 fo
r yo

u
r o

w
n

 u
se

.
A

d
d

itio
n

a
lly, a

 h
isto

ry o
f th

e
 co

m
m

a
n

d
s th

a
t yo

u
 e

n
te

re
d

 d
u

rin
g

 R
O

O
T

 se
ssio

n
s is sto

re
d

 in
 te

xt file
 ca

lle
d

 ro
o

t_
h

is
to

ry
.tx

t. 
C

o
m

m
a

n
d

s ca
n

 b
e

 co
p

ie
d

 o
u

t o
f th

is te
xt file

 a
n

d
 p

la
ce

d
 in

to
 th

e
 te

xt file
 th

a
t yo

u
 cre

a
te

 a
s th

e
 scrip

t (th
e

 se
rie

s o
f ru

n
n

in
g

co
m

m
a

n
d

s) o
f yo

u
r m

a
cro

.

 F
u

rth
e

r D
o

c
u

m
e

n
ta

tio
n

 A
b

o
u

t R
O

O
T

W
e

 h
o

p
e

 th
is tu

to
ria

l h
a

s g
ive

n
 yo

u
 a

 sm
a

ll in
tro

d
u

ctio
n

 to
 R

O
O

T
 a

n
d

 th
a

t yo
u

 w
ill n

o
w

 b
e

 in
te

re
ste

d
 in

 g
o

in
g

 o
u

t in
to

 th
e

w
id

e
 w

o
rld

 o
f R

O
O

T
 to

 le
a

rn
 a

n
d

 m
a

ke
 u

se
 o

f its m
o

re
 a

d
va

n
ce

d
 fu

n
ctio

n
a

lity w
h

e
n

 u
sin

g
 it a

s a
 p

h
ysics a

n
a

lysis to
o

l. 
T

h
e

re
 is a

 w
e

a
lth

 o
f m

a
te

ria
l a

b
o

u
t R

O
O

T
 a

va
ila

b
le

 via
 th

e
 w

e
b

, p
a

rticu
la

rly th
ro

u
g

h
 th

e
 h

o
m

e
p

a
g

e
 o

f R
O

O
T

 w
h

e
re

 th
e

cre
a

to
rs o

f R
O

O
T

, R
e

n
e

 B
ru

n
 ,F

o
n

s R
a

d
e

m
a

ke
rs a

n
d

 th
e

ir te
a

m
, h

a
ve

 p
ro

vid
e

d
 a

n
 e

n
o

rm
o

u
s a

m
o

u
n

t o
f d

o
cu

m
e

n
ta

tio
n

 .

 T
h

e
 R

O
O

T
 H

o
m

e
p

a
g

e
 is th

e
 o

ffic
ia

l R
O

O
T

 w
e

b
 s

ite
.   T

h
e

 lo
ca

tio
n

 is: h
ttp

://ro
o

t.ce
rn

.ch
.  S

o
m

e
 ve

ry u
se

fu
l lo

ca
tio

n
s w

ith
in

th
is site

 to
 th

e
 b

e
g

in
n

e
r u

se
r a

re
 g

ive
n

 b
e

lo
w

.  A
ll o

f th
e

m
 ca

n
 b

e
 a

cce
sse

d
 fro

m
 th

e
 listin

g
 th

a
t a

p
p

e
a

rs o
n

 th
e

 H
o

m
e

p
a

g
e

.

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
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w

w
-ro

o
t.fn
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o
v
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 S
e

a
rch

 th
e

 R
O

O
T

 W
e

b
 S

ite
.  F

o
r o

n
-lin

e
 h

e
lp

 o
r a

 se
a

rch
 o

n
 a

 p
a

rticu
la

r to
p

ic it's ve
ry u

se
fu

l to
 u

se
 th

is fa
cility.   T

h
e

 lo
ca

tio
n

is: h
ttp

://ro
o

t.ce
rn

.ch
/ro

o
t/S

e
a

rch
.p

h
tm

l

 T
h

e
 R

O
O

T
 T

u
to

ria
ls a

re
 a

 d
e

scrip
tio

n
 o

f to
o

ls th
a

t yo
u

 w
ill b

e
 u

sin
g

 in
 R

O
O

T
 fo

r a
 P

A
W

 style
 a

n
a

lysis.  It g
ive

s e
xa

m
p

le
s o

f
cre

a
tin

g
 h

isto
g

ra
m

s/n
tu

p
le

s, fits, fu
n

ctio
n

s,e
tc. w

ith
 s

a
m

p
le

 m
a

c
ro

s
. .   T

h
e

 lo
ca

tio
n

 is: h
ttp

://ro
o

t.ce
rn

.ch
/ro

o
t/T

u
to

ria
ls.h

tm
l

 T
h

e
 R

O
O

T
 H

o
w

 T
o

's a
re

 a
n

 in
tro

d
u

ctio
n

 to
 th

e
 in

fra
stru

ctu
re

 o
f R

O
O

T
 a

n
d

 g
ive

 e
xa

m
p

le
s o

f h
o

w
 to

 w
rite

 c
o

d
e

 w
ith

in
 R

O
O

T
c

la
s

s
e

s
. .   T

h
e

 lo
ca

tio
n

 is: h
ttp

://ro
o

t.ce
rn

.ch
/ro

o
t/H

o
w

to
.h

tm
l

 C
la

sse
s a

n
d

 M
e

m
b

e
rs R

e
fe

re
n

ce
 G

u
id

e
 is a

n
 in

d
e

x to
 R

O
O

T
 cla

sse
s w

ith
 fu

ll c
la

s
s

 d
e

s
c

rip
tio

n
, in

c
lu

d
in

g
  o

p
tio

n
s

 to
co

m
m

a
n

d
s u

sin
g

 th
e

 cla
ss. T

h
e

 lo
ca

tio
n

 is h
ttp

://ro
o

t.ce
rn

.ch
/ro

o
t/h

tm
l/C

la
ssIn

d
e

x.h
tm

l

 T
h

e
 P

u
b

lica
tio

n
 L

ist is a
 list o

f R
O

O
T

 re
la

te
d

 p
u

b
lica

tio
n

s. A
t th

e
 b

o
tto

m
 o

f th
e

 list is n
o

n
 o

fficia
l R

O
O

T
 d

o
cu

m
e

n
ta

tio
n

. It is
lo

ca
te

d
 a

t: h
ttp

://ro
o

t.ce
rn

.ch
/ro

o
t/P

u
b

lica
tio

n
s.h

tm
l

 T
h

e
re

 is a
 R

O
O

T
 ta

lk m
a

ilin
g

 list.  S
u

b
scrib

e
 via

:

h
ttp

://ro
o

t.ce
rn

.ch
/cg

i-b
in

/re
g

istra
tio

n
.p

l

 T
o

 su
b

m
it a

 b
u

g
 re

p
o

rt:  h
ttp

://p
cro

o
t.ce

rn
.ch

/ro
o

t-b
u

g
s. 

Y
o

u
 ca

n
 se

a
rch

 a
n

d
 b

ro
w

se
 th

e
 B

u
g

 D
a

ta
b

a
se

 b
e

fo
re

 su
b

m
ittin

g
 yo

u
r o

w
n

 b
u

g
 re

p
o

rt.

 S
e

ttin
g

 u
p

 R
o

o
t a

t F
e

m
ila

b
1

. L
o

g
 o

n
 to

 cd
fsg

a
, fn

a
lu

, fn
p

a
t1

, o
r d

0
2

ka

2
. O

n
 cd

fsg
a

 typ
e

:

s
e
t
u
p
 
r
o
o
t
 
v
2
_
2
3
_
1
1
 
–
q
 
K
C
C
_
3
_
3

G
e
ttin

g
 S

ta
rte

d
 w

ith
 R

O
O

T
1
_0

1
h
ttp
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w

w
-ro

o
t.fn

a
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o
v
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t/G

e
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Y
o

u
 m

a
y n

e
e

d
 to

 se
t u

p
 yo

u
r e

n
viro

n
m

e
n

t. A
t th

e
 syste

m
 p

ro
m

p
t typ

e
:

s
o
u
r
c
e
 
~
c
d
f
s
o
f
t
/
.
c
s
h
r
c

O
n

 fcd
fsg

i2
, ro

o
t sh

o
u

ld
 b

e
 a

lre
a

d
y se

tu
p

O
n

 fn
a

lu
 typ

e
:

s
e
t
u
p
 
r
o
o
t
 
v
2
_
2
3
_
1
1

O
n

 d
0

2
ka

 typ
e

:

s
e
t
u
p
 
r
o
o
t
 
v
2
_
2
3
_
1
1
 
-
q
 
K
C
C
_
3
_
3
:
e
x
c
e
p
t
i
o
n

O
n

 fn
p

a
t1

 typ
e

:

s
e
t
u
p
 
r
o
o
t
 
v
2
_
2
3
_
1
1
 
-
q
 
K
C
C
_
3
_
3

3
. S

ta
rtu

p
 ro

o
t b

y typ
in

g
 a

t th
e

 syste
m

 p
ro

m
p

t:

            r
o
o
t

4
. Q

u
it ro

o
t b

y typ
in

g
 .q

 a
t th

e
 ro

o
t p

ro
m

p
t

 
 
 
 
 
 
r
o
o
t
[
0
]
 
.
q

G
e
ttin

g
 S
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rte

d
 w

ith
 R

O
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T
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1
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 A
p

p
e

n
d

ix
 A

: R
O

O
T

 C
o

m
m

a
n

d
 R

e
fe

re
n

c
e

 A
xis: g

ive
 th

e
 a

xis a
 title

m
yh

1
->

G
e

tX
a

xis()->
S

e
tT

itle
("X

-A
xis");

A
xis: ce

n
te

r th
e

 title
  m

yh
1

->
G

e
tX

a
xis()->

C
e

n
te

rT
itle

(1
);

B
ro

w
se

r: cre
a

te
 a

 R
O

O
T

 B
ro

w
se

r
T

B
ro

w
se

r *b
 =

 n
e

w
 T

B
ro

w
se

r();

C
a

n
va

s: m
a

n
u

a
lly cre

a
te

 a
 ca

n
va

s
m

yc1
=

n
e

w
 T

C
a

n
va

s("m
yc1

","M
y ca

n
va

s");

C
a

n
va

s: a
u

to
m

a
tica

lly g
e

n
e

ra
te

 4
 p

a
d

s
m

yc1
->

D
ivid

e
(2

,2
);

C
a

n
va

s: se
t p

a
d

1
 "m

yc1
_

1
" a

s a
ctive

 p
a

d
m

yc1
_

1
->

cd
();

C
a

n
va

s: p
rin

t th
e

 d
isp

la
y o

f a
 ca

n
va

s
c1

->
P

rin
t();

C
a

n
va

s: re
fre

sh
 ca

n
va

s "m
c1

" o
n

 scre
e

n
m

c1
->

U
p

d
a

te
();

C
u

ts: e
xa

m
p

le
s

h
2

1
->

D
ra

w
("L

1
_

p
y","(L

1
_

p
x<

0
) ");

h
2

1
->

D
ra

w
("L

1
_

p
x","(L

1
_

p
y<

.5
) &

&
 (L

1
_

p
z>

1
0

)");

D
ire

cto
ry: list co

n
te

n
ts o

f cu
rre

n
t d

ire
cto

ry
g

D
ire

cto
ry->

ls();

D
ire

cto
ry:  ch

a
n

g
e

 d
ire

cto
ry

m
y->

cd
("T

O
P

P
L

O
T

");

D
ire

cto
ry: cre

a
te

 a
 su

b
d

ire
cto

ry
T

D
ire

cto
ry *d

 =
 h

file
->

m
kd

ir("M
yT

o
p

");

D
ire

cto
ry: a

d
d

 ca
n

va
s "m

c2
" to

 su
b

d
ir

D
ire

cto
ry: a

d
d

 o
b

je
ct  to

 cu
rre

n
t d

ire
cto

ry

d
->

A
p

p
e

n
d

(m
c2

);

g
D

ire
cto

ry->
A

p
p

e
n

d
(m

c2
);

E
n

d
 a

 R
O

O
T

 se
ssio

n
.q

G
e
ttin

g
 S

ta
rte

d
 w
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O
O

T
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_0

1
h
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l.g

o
v
/ro

o
t/G

e
ttin

g
S

ta
rte

d
/G

e
ttin

g
S

ta
rte

d
.h

tm

С
т
р
. 2

8
 и

з 3
4

2
8
.0

4
.2

0
1
2
 1

1
:3

8



F
ile

: O
p

e
n

 a
 file

T
F

ile
 *m

y =
 n

e
w

 T
F

ile
("h

tt_
1

7
5

a
.ro

o
t");

F
ile

s:  cre
a

te
 n

e
w

 .ro
o

t file
T

F
ile

 *h
file

 =
 n

e
w

 T
F

ile
("n

e
w

file
.ro

o
t","R

E
C

R
E

A
T

E
");

F
ile

s:  sa
ve

 file
h

file
->

W
rite

();

F
ile

s: clo
se

 file
h

file
->

C
lo

se
();

F
ile

: list co
n

te
n

ts o
f a

 file
m

y->
ls();

F
ile

s: a
tta

ch
 o

b
je

ct to
 a

 file
h

file
->

A
p

p
e

n
d

(m
c1

);

F
its: fit h

isto
g

ra
m

 "h
is1

" w
ith

 a
 g

a
u

ssia
n

 fit
h

is1
->

F
it("g

a
u

s");

F
its: fit h

isto
g

ra
m

 w
ith

 a
 p

o
lyn

o
m

ia
l  fit

h
is1

->
F

it("p
o

l9
");

F
u

n
ctio

n
s:  cre

a
te

 u
se

r d
e

sig
n

e
d

 fu
n

ctio
n

f1
=

 n
e

w
 T

F
1

("f1
","a

b
s(sin

(x)/x)",0
,1

0
);

F
u

n
ctio

n
s: e

xp
o

n
e

n
tia

l fu
n

ctio
n

 to
 fit o

ve
r a

                  su
b

ra
n

g
e

T
F

1
 *e

1
 =

 n
e

w
 T

F
1

("e
1

","e
xp

o
",0

,2
0

0
);

m
yh

1
->

F
it("e

1
","R

");
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ra
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