Assignment 0: Using the Debugger



Hi everybody:




Tspaﬁ ot Assignment o0, we'd like %ou?
get a liffle bit of practice using fhe
debugger in @t Creator.




—

The debugger is a tool you can use to help
see what your program is doing as you

run it
N—




IT's veally useful for helping find errors in
your programs, and the more practice you
get with it, the easier it'll be to correct
mistakes in the programs you write,
N—




(\'himk ot this guide as a little TuTovia\

walkThrough fo help give you a sense of
how To use tThe debugger and how fo make
sense of what you're seeing.
N—




To start fhings off, open up the Name Hash

@ - /o File Edit Build Debug Analyze Tools Window Help ))) 10:24AM 1%
o [N KA program you van in Part One of this assignment, =
Ll ml | name-hash.pro of the ‘F
| eicome * [ Headers * S \\ '
| " 8 Sources croll do 0 The nameHash cTion so Thal yo
g P:i;lib/StanforUCPPLib = For thO V d WV] T ‘\' um ‘\' V] S ‘\' ‘\' % u
— - " . . . .
E - B * treats can see the entive function in your window,
| Desian » [[d other files It then
&@ o * F p, whe
3 * some smaller T "
L * but we thought it might be fun!
|
AQ; int nameHash(string first, string last){
e /* This hashing scheme needs two prime numbers, a large An
ﬁ. S * prime. These numbers were chosen because their product e
* 2731 - kLargePrime - 1.
2 o
== static const int kLargePrime = 16908799;
B static const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
Open Documents s B = */
name_hash.cpp for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values of
* lower-case letters are always less than 127.
4
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
}

© EANTE— [T 2 EXTEC 5 GO §EE e e -




@ - o File Edit Build Debug Analyze Tools Window Help
Projects + v @ B+

¥ i name-hash
|i name-hash.pro
v [l Headers
v i@ Sources
» [ lib/stanfordCPPLib

¥ = 2 B E=9(100%) @) 10:24AM {1}

= ¢ % B name hash.cpp * X <Select Symbol> + # Line:1,Col: 1 B+

of the input and produces a number.

*

For those of you who are more mathematically inclined, this function
treats each character in the input name as a number between 0 and 128.

It then uses them as coefficients in a polynomial over the finite field
el DO LE D S B a0 DLl Dunber and oyvaliates that polynomial at

/, | | \thls for CS106B,
Move your mouse cursor so thal it's in the space

right before the line number tor line se,

L

fime and a small
is less than

[ src
|e« name_hash.cpp
» [[d other Ffiles
Open Documents ¥ B+

name_hash.cpp

Now, click the mouse:

int hashVal = 0;

f* Iterate across all the characters in T he last
* name, updating the hash at each step.
5 '
for (char ch: first + last) {
/* Convert the input character to lower case. alues of
* lower-case letters are always less than 127.
4
ch = tolower(ch);
% hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;

}

| Bl £~ Type to locate (Ctr.

Issues search Results =) Application output §Z4 compile output JE QML/Js Console General Messages
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@ - o File Edit Build Debug Analyze Tools Window Help $ = f B E=2(100%) #)) 10:41aM %

a Projects ERRTAR= T = e R 2 B name hash.cpp * X <Select Symbol> +# Line:1,Col: 1 B+
I T e oo * of the input and produces a number. ‘
() 4 u?. Headers : *
.9 =1 | V@ lb/stanfordcpeLib * For those of you who are more mathematically inclined, this function
' . e * treats each character in the input name as a number between 0 and 128.

R - Goterries * It then uses them as coefficients in a polynomial over the finite field
;r ; ¥ nomial at

: i ) for CS1068B,
When you do, you should see a red circle with a
little hourglass pop up.
nd a small

ﬁl ss than
7% This is called a breakpoint, It we run the program
= in debug mode, whenever the program gefs to

i This line, it will pause and open up the debugger
B3 so we can see whal's going on, S—
=
E : Open Documents s B = /
w name_hash.cpp for (char ch: first + last) {

/* Convert the input character to lowe lues of

—_— * lower-case letters are always less than
" */

F ch = tolower(ch);

| -] hashVal = (kSmallPrime * hashVal + ch) % kLargePri

| I;IW }

| 18 return hashVal; -

» }

| S
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@ - o File Edit Build Debug Analyze Tools Window Help $ = f B E=2(100%) #)) 10:41aM %

Projects ERRTAR= T = e R 2 B name hash.cpp * X <Select Symbol> +# Line:1,Col: 1 B+

YE) s e * of the input and produces a number. 3
|i name-hash.pro

v [ Headers

v i@ Sources

> [ lib/StanfordcPPLib For those of you who are more mathematically inclined, this function
v [ src

*
B
T * treats each character in the input name as a number between 0 and 128.
» @ Other files * It then uses them as coefficients in a polynomial over the finite field
* F p, where p is a large prime number, and evaluates that polynomial at
* some smaller prime number g. (You aren't expected to know this for CS106B,
* but we thought it might be fun!

int nameHash(string first, string last){
/* _Thic haching ccheme neade fwo prime pymbere o _larg rime and a small

7~ Now, we're going fo run this program in debug N~ "

mode, To do so, click on the *run in debug mode”
butfon in the botfom—right corner of the screen,
It's the one just below the reqular green ‘run’

\ button. When you do.

e last

74
Open Documents s B =

name_hash.cpp for (char ch: first + last) {
/* Convert the input character to lowe
* lower-case letters are always less than
4
| G ch = tolower(ch);
| -] hashVal = (kSmallPrime * hashVal + ch) % kLargePri
| I;IW }

return hashVal; -
}
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Projects

L]

Analyze

®

Help

Projects
¥ i name-hash

|i name-hash.pro
» [ Headers
v [i@ Sources

» [ lib/stanfordCPPLib

[ src

|e« name_hash.cpp

» [[d other Ffiles

Open Documents
name_hash.cpp

x —-1a File Edit Bulld Debug Analyze Tools Window

in a second,

|

treats each character in the input na

It then uses them as coefficients in a p0O
F p, where p is a large prime number, and eva
some smaller prime number q.

(You aren't expected

but we thouaht it miaht be fun!

int na

/*
*
*

*

st
st

@ - 0 cConsole
' File Edit Options Help

What is your first name? |

i larg
F produ

name,

ch = tolower(ch);
hashVal =

(kaa]1Primel* hashV\fal 4+ ch) ¢

> .

kl arnePrime-

. you should see something like fhist Notice that
a bunch of exfra panels popped up in @t Creator,
We'll falk about what each of fhese windows mean

fnction
between 0 and 128
r the finite fie
hat polynomial &
now thi

then the 1las

The numeric values

Yz = O E Threads:

Application started

r CS

Name

= 2 B E9(100%) @) 10:46AM {F
Value Type

Level

Function

File

Function File
nameHash(... /home/keit... 66

Line

Address
0x4c9cc3

Condition

Ignore

Threads
@l




In the meanfime, type in the first name Ada and hit
x - a Fjle Edit Bulld Debug Analyze Tools Window
Projects Y. & eVlTeV, aS ShO\/\/W heVe.

= $ BE E(100%) @) 10:50AM {
Name Value Type

¥ i name-hash
|i name-hash.pro
> |.?. Headers
v :'E S o
> i@ llb/StanfordcPpLIb ffction
'ﬁéimemmmp * treats each character in the input na petween 0 and 128
» [ Other files * It then uses them as coefficients in a poO r the finite fi€
* F p, where p is a large prime number, and evalte hat polynomial &
* some smaller prime number g. (You aren't expected now thi ¢ £
S * but we thouaht it miaht be fun!
? */ @ - 0 Console
m . t ' File Edit Options Help
- = - What 1s your first name? Ada £
ﬁl\ /* What is your last name? ) larg
ﬁ? "3 X F produ
-
jﬂ% !
=z st
= st
g!ﬁ in
‘ /% fE name, then the las
* :
| *
| Open Documents
name_hash.cpp fo
F The numeric values
- . W .
@ ch = tolower(ch);
hashVal = (kSmall Pr"imp" * hacshVWVal + ch) % kl aroePrime- :
Application started
Level  Function File Function File Line Address Condition Ignore Threads
¥ ICE ‘nameHash(... /home/keit... 66 Oxdcscc3 fal)




Now, fype in ‘*Lovelace’ as a last name, but
x —=a File Edit Debug Aaieos Widw dOV] v _\_ hl'\' ey\‘\'ey %e‘\'g : { B3 (100%\),‘3[:2) 10:50AM 1%

Type
¥ i name-hash
|i name-hash.pro
v [l Headers
v i@ Sources

» [ lib/stanFordcPPLIb fnction
'ﬁéimemmmp * treats each character in the input na petween 0 and 128
» [ Other files * It then uses them as coefficients in a poO r the finite fi€
* F p, where p is a large prime number, and evalte hat polynomial &
* some smaller prime number g. (You aren't expected now thi ¢ £
S * but we thouaht it miaht be fun!
? */ @ - 0 Console
m . t ' File Edit Options Help
- = - What 1s your first name? Ada £
f':\ /* What is your last name? Lovelace ) larg
ﬁ? - X F produ
-
jﬂ% !
=z st
= st
g!ﬁ in
‘ /% name, then the las
* :
' *
Open Documents s B =
name_hash.cpp fo
F The numeric values
e w W .
@ ch = tolower(ch);
hashVal = (kSmall Pr"imp" * hacshVWVal + ch) % kl aroePrime- : .
Application started
Level  Function File Line Number Function File Line Address Condition Ignore Threads
¥ ICE ‘nameHash(... /home/keit... 66 Oxdcscc3 fal)
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x —-1a File Edit Bulld Debug Analyze Tools Window

¥ i name-hash
|i name-hash.pro
v [l Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Projects

L]

Analyze

®

Help

7
=

name_hash.cpp

Projects Y @ @ €

Open Documents s B =

As soon as you hif enfer, a bunch of fhings are

going To pop up in QF Creator, Don't panict IT's |-

Value Type
normal,
fhction
* treats each character in the input na petween 0 and 128
* It then uses them as coefficients in a pd0 r the finite fi€
* F p, where p is a large prime number, and evalte hat polynomial &
* some smaller prime number g. (You aren't expected now thi ¢ £
* but we thouaht it miaht be fun!
*/ @ - 0 Console
. t ' File Edit Options Help
= - What 1s your first name? Ada £
/* What is your last name? Lovelace ) larg
A F produ
-
ES
st
st
in
/% fE name, then the las
* =3
ES
fo
F The numeric values
e w W .
@ ch = tolower(ch);
hashVal = (kSmall Pr"imp" * hacshVWVal + ch) % kl aroePrime- : .
Application started
Level  Function File Line Number Function File Line Address Condition Ignore Threads
¥ ICE ‘nameHash(... /home/keit... 66 Oxdcscc3 fal)

| Bl £~ Type to locate (Ctr.

Issues search Results JE)| Application output §E4 compile output JE QML/JsS Console General Messages
pp p P! g




With that said, hit enter,
T ——— and wafch the magic happen:

¥ i name-hash
|i name-hash.pro

v [l Headers

v i@ Sources

Value Type

» [ lib/stanFordcPPLIb fnction
'ﬁéimemmmp * treats each character in the input na petween 0 and 128
» [ Other files * It then uses them as coefficients in a poO r the finite fi€
* F p, where p is a large prime number, and evalte hat polynomial &
* some smaller prime number g. (You aren't expected now thi ¢ £
S * but we thouaht it miaht be fun!
? */ @ - 0 Console
m . t ' File Edit Options Help
- = - What 1s your first name? Ada £
f':\ /* What is your last name? Lovelace ) larg
ﬁ? - X F produ
-
jﬂ% !
=z st
= st
g!ﬁ in
‘ /% name, then the las
* :
' *
Open Documents s B =
name_hash.cpp fo
F The numeric values
e w W .
@ ch = tolower(ch);
hashVal = (kSmall Pr"imp" * hacshVWVal + ch) % kl aroePrime- : .
Application started
Level  Function File Line Number Function File Line Address Condition Ignore Threads
¥ ICE ‘nameHash(... /home/keit... 66 Oxdcscc3 fal)
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- 2 B E(100%) @) 10:51AM {1}
Name Value Ty
-| » _ for_begin @Ox7FFFFFffe030 sk

»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>

Shazam! We're back in Qtf Creator, and there's
e —— fons of values showing up everywhere,

¥ i name-hash
v | name-hash.pro
A v [l Headers

3 )

v[@Ss c_h 65°A ch
kr ﬁoﬁ{;’zstanfordCPPLib . E:;E\.ral 0@0x7frrfrfreloo :;I::
' z ﬁzcname — */ kLargePrime 16908799 int
(e i B . . o . k! lPri i
i + I Other files int nameHash(string first, string last){ " o - SRS
3; ) /* This hashing scheme needs two prime numbe rge prime and a
s * prime. These numbers were chosen because theif pduct i s th
L * 2731 - kLargePrime - 1.
C] e
e static const int kLargePrime = 16908799;
e static const int kSmallPrime = 127;

Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i}

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

i 4
Open Documents s B = © 66 |Ch = tO-Lower(Ch);
name_hash.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

+ Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 7 ] v
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There's a lot going on right here, Let's see what's

@ - /o File Edit Build Debug Analyze Tools Window - f B =(100%) #)) 10:51AM %

3 )

Projects | e L happem‘mg‘
¥ i name-hash

v | name-hash.pro
A v [l Headers

Name Value Ty

-| » _ for_begin @Ox7FFFFFffe030 sk

»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>

v[@Ss c_h 65°A ch
kr ﬁoﬁ{;’zstanfordCPPLib . E:;E\.ral 0@0x7frrfrfreloo :;I::
' z ﬁzcname — */ kLargePrime 16908799 int
(e i B . . o . k! lPri i
i + I Other files int nameHash(string first, string last){ " o - SRS
3; ) /* This hashing scheme needs two prime numbe rge prime and a
s * prime. These numbers were chosen because theif pduct i s th
L * 2731 - kLargePrime - 1.
C] e
e static const int kLargePrime = 16908799;
e static const int kSmallPrime = 127;

Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i}

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

i 4
Open Documents s B = © 66 |Ch = tO-Lower(Ch);
name_hash.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

+ Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 7 ] v
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@ - o File Edit Build Debug Analyze Tools Window Help
S-S BrE e

o
| Welcome
‘ =
i

Edit
‘..‘,

N |

Projects

L]

Analyze

®

Help

W IBE

f

P> E R

Projects EARY.
¥ i name-hash
|i name-hash.pro
v [l Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents
name_hash.cpp

¥ = 2 B E(100%) @) 10:51AM {1}

| Bl £~ Type to locate (Ctr.

Issues search Results JE)| Application output §Z4 compile output JE QML/JsS Console General Messages
pp p P! g

B name hash.cpp * X “ nameHash(string, string): int = # Line: 66, Col:9 B+ Name Va!ue Ty
* F_p, where p is a large prime number, and evaluates that polynomial Ml ey e s
* some smaller prime number q. (You aren't expected to know this for CS| _forrange <notaccessible-
* but we thought it might be fun! » first @OXTFFFFFfe100 st
hashval 0 int
*/ kLargePrime 16908799 int
. . o . k! lPri i
int nameHash(string first, string last){ e T SOGHRIR
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
First, nofice that our red breakpoint now has a
yellow arrow in if,
then the las
F
for (char ch: first + last)
/* Convert the input characte case. The numeric values
~-e4 * lower-case letters are always n 127.
1 */
€ 66 , ch = tolower(ch);
e hashVal = (kSmallPrime * hashVal + ch) e;
-
): } 0 0
return hashVal;
} NS
. (C % & C [E Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
©0  nameHash  name hash... 66 I nameHash(... /home/keit... 66 oxac3cc3 @l
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27 ¢ v



a0

Projects v @ B =
¥ i name-hash
|i name-hash.pro
v [l Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

L

@ - - File Edit Build Debug Analyze Tools window Help
B name hash.cpp : %

* F p, where p is a large prime number, and evaluates that polynomial &} —for-begin @0x7fiffiffe030

* X “ nameHash(string, string): int = # Line: 66, Col:9 =8 Name

» _ for_end

* some smaller prime number q. (You aren't expected to know this for CS§

* but we thought it might be fun! s it
hashval
% / kLargePrime 16908799
int nameHash(string first, string last){ » last

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th

Projects

Analyze

(=)

= This yellow arrow indicates where in the program
o we are right now., The program stopped running at
This line because we hit that breakpoint you set

i —

then the las

earlier,

Open Documents
name_hash.cpp

F

for (char ch: first + last)
/* Convert the input characte
* lower-case letters are always

case. The numeric values
n 127.

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch)

} 0 0

return hashVal;

G

Level

(% ¢- C [E] Threads: #1 name-hash

+ Stopped at breakpoint 1 (1) in thread 1.

Function File Line Number Function File Line Address Condition
nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3

Main name_hash... 31

Main main.cpp 23

startupMain  platform.cpp 2208

main

_ for_range <not accessible>

ksmallPrime 127

Threads

name_hash... 27 {

L2 ©- Type to locate (Ctr.

T & EYEYE ST e e s -

¥ = 2 B E(100%) @) 10:51AM {1}

sk
sk

sk
int
int
int
sk




Projects

L]

Analyze

®

Help

Projects | %
¥ i name-hash

@ - o File Edit Build Debug Analyze Tools Window Help
ETHE L

a0

|i name-hash.pro
v [l Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents
name_hash.cpp

N—

alg | -

B name hash.cpp T X
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q. (You aren't expected to know this for CS§
* but we thought it might be fun!
*
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th

Whenever you pop up the debugger, i1's qoool’(o\
figure out exactly where you are in the program
Thal you're vunning, so you'll get into the habit
of checking for this yellow arrow,

nameHash(string, string): int = # Line: 66, Col:9 B+

then the las

F

for (char ch: first + last)

/* Convert the input characte case. The numeric values

~-e4 * lower-case letters are always n 127.
1} * /
€ 66 , ch = tolower(ch);
e hashVal = (kSmallPrime * hashVal + ch) e;

return hashVal;

& 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120

L2 ©- Type to locate (Ctr.

Level  Function File Line Number Function File Line Address Condition Ignore
=0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27 {

T & EYEYE ST e e s -

Threads

¥ = 2 B E(100%) @) 10:51AM {1}

sk
sk

sk
int
int
int
sk




@ - o File Edit Build Debug Analyze Tools Window Help
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f

NS m @

o

| Welcome
i

Edit
‘..‘,

E2
N |

Projects

L]

Analyze

®

Help

P

7

Projects S B+
¥ i name-hash
|i name-hash.pro
v [l Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

=ple e

B name hash.cpp

¥ = 2 B E(100%) @) 10:51AM {1}

~ nameHash(string, string): int = # Line: 66, Col:9 B+
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q. (You aren't expected to know this for CS§
* but we thought it might be fun!
*
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i
static const int kLargePrime
static const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i}
for (char ch: first + last) {
/* Convert the input character to lower case.

then the 1

I |

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120

NS

sk
sk

sk
int
int
int
sk

* lowe """‘-~\
i §
Open Documents B = C 66 |Ch = \ v \ . \
neme_hash<op hash NexT, let's fake a look at this panel,
return ha This is called the call stack,
1 K (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.
1 Level  Function File Line Nu'ﬂber Function File Line Address Condition Ignore Threads
" 0  nameHash  name_hash... 66 "t’ii*. ‘nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
1 2 Main main.cpp 23 1
1 3 startupMain  platform.cpp 2208 1
n 4 main name _hash... 27 7 y v
|8 ©- Type to locate (Ctr... o nlssuesESearch ResultsApplicationOutputCompile OutputQML/JSConsoleEGeneralMessages_

A\J

24



@ - o File Edit Build Debug Analyze Tools Window Help

o

| Welcome
i

Edit
‘..‘,

E2
N |

Projects

L]

Analyze

®

Help

W IBE

f

NS m @

Projects + v @ B+
¥ i name-hash
|i name-hash.pro
v [l Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

¥ = 2 B E(100%) @) 10:51AM {1}

= ¢ % B name hash.cpp * X “ nameHash(string, string): int = # Line: 66, Col:9 B+ Name Va!ue
* F_p, where p is a large prime number, and evaluates that polynomial &y —ro"™ Godiieoi
* some smaller prime number g. (You aren't expected to know this for (S| _forrange <notaccessible>
* but we thought it might be fun! PAnt  @OcMTTe100
ashva

. i

int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a

* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120

i i
static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;

int

/* Iterate across all the characters in the first name,

0
N

hashVal = 0;

then the 1

* name, updating the hash at each step.

sk
sk

sk
int
int
int
sk

i
for (char ch: first + last) { i
/* Convert the input character to lower case. Th
TN * lowe T
4
) */
g © 66 ) - ight k 've in th

Open Documents s B+ = © 66 V] |Ch - 2‘% V]O\/\// We V]OW We Ve |V\ e nameHaSh
name_hash.cpp V4 hash

(S P . .

Sm= } function, because our helpful friend the Yellow
return ha .
} Arvow tells us exactly what line we're on:
heoee .. ——

.' & 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.

1 Level  Function File Line Nu'ﬂber Function File Line Address Condition Ignore Threads

" 0  nameHash  name_hash... 66 "t"ii*. ‘nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

1 2 Main main.cpp 23 1

1 3 startupMain  platform.cpp 2208 1

n 4 main name _hash... 27 7 y v
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v i fach S = . i -| » _ for_begin @Ox7ffFFfffe030 st
Y e F p, where p is a large prime number, ?nd evaluates that polynomlal = éﬁwmw;%:&
Bl > i Headers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>

% e ierpaiceea * but we thought it might be fun! M. ([ S

< 'ﬁgcname — */ kLargePrime 16908799 int

(e i B . " . . ksmallPri i

| |+ @ other files int nameHash(string first, string last){ ek @OITFRZD ot
O /* This hashing scheme needs two prime numbers, a large prime and a

s * prime. These numbers were chosen because their product is less th

L * 2731 - kLargePrime - 1.

C] e

e static const int kLargePrime = 16908799;

e static const int kSmallPrime = 127;

Help . .

int hashVal = 0;

/* Iterate across all the characters in the first name, then the I\, N =~
* name, updating the hash at each step.

b 4
-4 for (char ch: first + last) { '
E /: %onvert the input character to lower case. M
= - owe \
E: Open Documents s B = 666 |Ch = HOWeVeY/ ‘\'he L&e\\O\/\/ aVVOW CaV]'T Te\\ us exaCT\%
.-W-4 name_hash.cpp hash )
} how we gof fo this part of the program., What

part of the program actually called nameHash?

=, ymz=== : —
et I 1~ ( + Stopped at breakpoint 1 (1) in thread 1.
1 Level  Function File Line Nuiﬂber Function File Line Address Condition Ignore Threads
> P |©° nameHash name_hash... 66 t'il'i nameHash(... /home/keit... 66 0x4c9cc3 (all)
= 1 Main name_hash... 31
[~ 1 2 Main main.cpp 23 1
— = 1 3 startupMain  platform.cpp 2208 1
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|e« name_hash.cpp
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Help
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ETHE L

B name hash.cpp
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q.

¥ = R B8 B(100%) @) 10:51AM I

* X “ nameHash(string, string): int = # Line: 66, Col:9

(You aren't expected to know this for CS

* but we thought it might be fun!

. i

int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i

static const int kLargePrime

static const int kSmallPrime

16908799;
127

int hashVal = 0;
/* Iterate across all the characters in the first name, then the 1
* name, updating the hash at each step.
i
for (char ch: first + last) {
/* Convert the input character to lower case.

B+

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120
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I |
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int
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!i‘ * lowe "‘-~.~\
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| Open Documents s B = c 66 |Ch =
W name_hash.cpp hash
o
} The call stack can fell us exactly that:
W_ return ha
< }
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v i fach S = . i -| » _ for_begin @Ox7ffFFfffe030 st
Y e F p, where p is a large prime number, ?nd evaluates that polynomlal = éﬁwmw;%:&
Bl > i Headers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>

% e ierpaiceea * but we thought it might be fun! M. ([ S

< 'ﬁgcname — */ kLargePrime 16908799 int

(e i B . " . . ksmallPri i

| |+ @ other files int nameHash(string first, string last){ ek @OITFRZD ot
O /* This hashing scheme needs two prime numbers, a large prime and a

s * prime. These numbers were chosen because their product is less th

L * 2731 - kLargePrime - 1.

C] e

e static const int kLargePrime = 16908799;

e static const int kSmallPrime = 127;

Help . .

int hashVal = 0;

/* Iterate across all the characters in the first name, then the I\, N =~
* name, updating the hash at each step.

i
1-4 for (char ch: first + last) { ’
'!i' /* Convert the input character to lower case. Th

+ 1

—_ */ Ve . . : \
|- I e 66 ﬁh; Notice that the call stack lists a series of different
[ | name_hash.cpp as . . .
[ } functions in order. Here, it has nameHash (where we

are now) al the top, and right below that is matn,

=, ymz=== : —
et I 1~ ( + Stopped at breakpoint 1 (1) in thread 1.
1 Level  Function File Line Nuiﬂber Function File Line Address Condition Ignore Threads
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— = 1 3 startupMain  platform.cpp 2208 1
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Bl " et oro * F_p, where p is a large prime number, and evaluates that polynomial a'::gggm g$¥$ﬁ$§:g
Bl * i Headers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>
% e * but we thought it might be fun! M. ([ S

'iﬁgcname — */ kLargePrime 16908799 int
(e i B . . o . k! lPri i
R - G other s int nameHash(string first, string last)({ et @ONTHFe1Z0 st
/* This hashing scheme needs two prime numbers, a large prime and a
o * prime. These numbers were chosen because their product is less th
L * 2731 - kLargePrime - 1.
C] e
e static const int kLargePrime = 16908799;
e static const int kSmallPrime = 127;
Help . .
int hashVal = 0;

/* Iterate across all the characters in the first name, then the I\, N =~
* name, updating the hash at each step.
& i

for (char ch: first + last) { i
/* Convert the input character to lower case. Th
* lowe "'--..~\
v 4
Open Documents s B = © 66 |Ch

\s_
= _
T i hash| 6o and double—click the call fo Main on Level 1,
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¥
return ha When Yyou OIOo
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Debug & 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.
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Projects
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Analyze
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Help

Projects | %
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

S B = ¢ *

B name hash.cpp alx
#include "console.h"
#include "simpio.h"
using namespace std;

- # Line:31,Col:5

// for getLine

/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.

|
int nameHash(string first, string last);

int main() {

string first = getLine("What is your first name? ");
string last getLine("What is your last name? ");

% 31 lint hashValue =

nameHash(first, last);

cout << "The hash of your name is: " << hashValue << endl;

Zl Name Value
-| » First @OxTFFfffffe0a0
» last @OXT7FFFFFFFe0cO

hashvalue 766504679

¥ = 3 B E(100%) @) 11:04AM {1}

Type
std::.
std::.
int

return 0; |
/* This is the geb \
* to talk mo
% e
Open Documents s B = the meantl
name_hash.cpp * oaf the in
v
* . you'll end up over here:
* For those
* treats eac
* It them us 4ﬂ!__,——/
* F n where n : .
& 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.
_!_evt_el Function Fil_e__ ~ Line l_ﬂumber Function I_=ile ~ Line f‘-\ci(_:lr_ess Condition Ignore __T_h_r_eads
0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
* 1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
main name_hash... 27 {
L2 ©- Type to locate (Ctr.
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PrJects S-S BE e B name hash.cpp > | X - # Line:31,Col:5 =8 Name Value Type
v ﬁ;r:::;:::g‘h_pm #include "console.h" . : lf;r;;t ggggg:lﬁ?ggig :E:ﬁj_
» [l Headers #include "simpio.h" // for getLine hashvalue 766504679 int -
¥ i@ S .
~ @ libStanfordcPPLib using namespace std;
[ src
|e« name_hash.cpp A A )
| o » I3 Other files /* Prototype for the nameHash function. This lets us use the function
Y * in main and then define it later in the program.
Debug | */
PﬁL int nameHash(string first, string last);
L] x .
e int main() {
. string first = getLine("What is your first name? ");
"3 string last = getLine("What is your last name? "); . .
= 31 ﬁnt hashValue = nameHash(first, last);

NS

cout << "The hash of your name is: " << hashValue << endl;

return 0; |
!i [* This 15 The geleess ‘ ‘ _ _ --..Ti\
- * to talk mof” Notice thal the highlighted line here includes a cal
E: Open Documents s B = * the meantl . .
W « of the ing| To the nameHash funcfion, This The part of the code
*
] * For those that actually called nameHash, which is how we got
=y * treats ead : : :
— - * It then us fo the line with the breakpoint:
e 0=, * FE n_ where n . /
I;j‘mg + Stopped at breakpoint 1 (1) in thread 1. . .
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> i nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
e S e——— i
E——=3 I v 3 startupMain platfg)l?rr‘l).cpp 2208
* | - 4 main name_hash... 27 __ ¢
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|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Debug
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Analyze
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Help

Open Documents
name_hash.cpp

S B = ¢ *

= 31

¥ = 3 B E(100%) @) 11:04AM {1}

B name hash.cpp X - | # Line:31,Col:5 =58 Name Value
: 1 1] -| » First @OxTFFfFFffe0an
#include "console.h ‘st @OxTIHTe0c0

#include "simpio.h"
using namespace std;

// for getLine

hashvalue 766504679

/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
|

int nameHash(string first, string last);

int main() {
string first = getLine("What is your first name? ");
string last getLine("What is your last name? ");

ﬁnt hashValue nameHash(first, last);

cout << "The hash of your name is: << hashValue << endl;

Level

main

Function

return 0; |

} M
/* This is the gah

* to talk mo _ ---..~‘\
« the meanti]  Generally speaking, you can use the call sfack as a
®aT Tthe 1n . . )

. way tTo see which function calls got us to the point

* For those ,

* treats eac where The program paused at the breakpoint:

* It them us

* F n where n /

File Number Function File Line Address Condition Ignore Threads
0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

* 1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208

name_hash...
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[ src
|e« name_hash.cpp
» [[d other Ffiles

Debug
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Help

Open Documents
name_hash.cpp

S B = ¢ *

= 31

e

¥ K K K K X X X ¥

¥ = 3 B E(100%) @) 11:04AM {1}

B name hash.cpp X - | # Line:31,Col:5 =58 Name Value
: 1 1] -| » First @OxTFFfFFffe0an
#include "console.h ‘st @OxTIHTe0c0

#include "simpio.h"
using namespace std;

// for getLine

hashvalue 766504679

/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
|

int nameHash(string first, string last);

int main() {
string first = getLine("What is your first name? ");
string last getLine("What is your last name? ");

ﬁnt hashValue nameHash(first, last);

cout << "The hash of your name is:
return 0;

<< hashValue << endl;

This is the

You might notice that there's some more stuff
in the call stack beyond just main and nameHash,
What are those?

of the in

For those

Level

main

Function

fﬂ!‘f"/,

File Number Function File Line Address Condition Ignore Threads
0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

* 1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208

name_hash...
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Projects
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
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[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents
name_hash.cpp

S B = ¢ *

¥ = 3 B E(100%) @) 11:04AM {1}
B name hash.cpp

PR

+X - | # Line:31,Col:5 =58 Name Value Type
. T " -| » First @OxTFFFFffe0a0 std::

#+HCIUde ansqle-h . »&1 %&wmm&&?mg

#include "simpio.h" // for getlLine hehbalus Joosbion. e

using namespace std;

/* Prototype for the nameHash function. This lets us use the function

* in main and then define it later in the program.
|
int nameHash(string first, string last);

int main() {

string first = getLine("What is your first name? ");
string last getLine("What is your last name? ");

= 31

lint hashValue

nameHash(first, last);

cout << "The hash of your name is: << hashValue << endl;

return 0; |
} M
/* This is the ge& """-~\
* to talk mo
* the meanti
* of the in Let's find out: Double—click on the line marked
*
\Y . y
* For those *Main“ on Level 2, When you do..
* treats eac
* Tt then us 4ﬂ!—___,/
‘ * F n where n - , —— . ‘ ;
& 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1. .
Level  Function File Line Number Function File Line Address Condition Ignore Threads
0 nameHash name_hash... 66 @1 ‘nameHash(... /home/keit... 66 0x4c9cc3 (ally
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2 Main main.cpp 23 1
4 main name_hash... 27
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» [[d other Ffiles
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Open Documents
main.cpp
4 name_hash.cpp

¥ =03 =

# Line: 23,Col:5 B+

main.cpp

4% an BF |

#include <iostream>

# Main(int, char *[]): int -

#ifndef SPL AUTOGRADER MODE

int Main(int, char* /*argv*/[]) {
extern int Main();
Ireturn Main();

}

#endif // SPL AUTOGRADER MODE

~

Name

= (100%) ) 11:07AM %

Value  Type

— \ /
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Debug
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
| . 1 Main name_hash... 31
| S -2 Main main.cpp 23
— = 3 startupMain  platform.cpp 2208
‘ | 4 main name_hash... 27 {
g L2 ©- Type to locate (Ctr.
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Help

Open Documents
main.cpp
name_hash.cpp

» [ lib/stanfordCPPLib

|e« name_hash.cpp

S HBo@E o« B main.cpp

4% an BF |

#include <iostream>

¥ = 2 B E(100%) @) 11:07AM {1}
# Line: 23, Col:5 B+ Type

# Main(int, char *[]): int -

Name  Value

#ifndef SPL AUTOGRADER MODE
int Main(int, char* /*argv*/[]) {
extern int Main();
% 23 Ireturn Main();
}

#endif // SPL AUTOGRADER MODE

-

— TN

Yikest This looks Hairy and Scaryr Whal happened?

N— -

. 2
Debug (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

| . 1 Main name_hash... 31

| S -2 Main main.cpp 23
— = 3 startupMain  platform.cpp 2208
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[ src
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main.cpp
name_hash.cpp
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B main.cpp X = # Line:23,Col:5 B+ Value  Type

4% an BF |

#include <iostream>

# Main(int, char *[]): int Name

#ifndef SPL AUTOGRADER MODE
int Main(int, char* /*argv*/[]) {
extern int Main();
% 23 Ireturn Main();
}
#endif // SPL AUTOGRADER MODE

~
Whenever you start up a program in CS1068, there's

a litfle bit of code that we automafically call for
you, which does things like setfing up the console,

N— -

(% ¢- C [E] Threads: #1 name-hash
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+ Stopped at breakpoint 1 (1) in thread 1.

Function

Level File Number Function File Line Address Condition Ignore Threads
0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
w2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27
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+ | # Line: 23, Col: 5 5l Name  Value  Type
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|z name-hash.pro / " e /

v [ Headers
v [i@ Sources

» [ lib/StanfordcPPLb #include <iostream>
v [ src

|e« name_hash.cpp
» [[d other Ffiles

#ifndef SPL AUTOGRADER MODE

int Main(int, char* /*argv*/[]) {
extern int Main();

B % 23 Ireturn Main();

]

Anslyze #end1if // SPL AUTOGRADER MODE
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Help

Open Documents s B =

main.cpp

L . This code will show up in the call stack below your
] actual program.
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Debug (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads

> 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

= 1 Main name_hash... 31

[~ -2 Main main.cpp 23
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» [[d other Ffiles
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int Main(int,

> 23
}

B main.cpp alx

#include <iostream>
#ifndef SPL AUTOGRADER MODE

extern int Main();
Ireturn Main();

#endif // SPL AUTOGRADER MODE

¥ = 2 BE E=(100%) @) 11:07AM %

# Main(int, char *[]): int = # Line:23,Col:5 =5 Name  Value  Type

char* /*argv*/[]) {

 You shouldn't need to dig around This oleem
fhe call stack, and it you do, it should probably
be a message felling you To back up a bit back 1o

—~ code that you acfually wrofe, U

Level  Function File Line
0 nameHash name_hash... 66
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27

1~ (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.

_Threads
(all)

Address Condition

0x4c9cc3

Function File Line
nameHash(... /home/keit... 66

Ignore

P- Type to locate (Ctr.
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Help
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» [ lib/stanfordCPPLib

|e« name_hash.cpp

SN TN R B main.cpp * X~ Main(int, char *[]):int

e e R ]
#include <iostream>

#ifndef SPL AUTOGRADER MODE
int Main(int, char* /*argv*/[]) {
extern int Main();
% 23 Ireturn Main();
}
#endif // SPL AUTOGRADER MODE

~

wrote,
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= # Line:23,Col:5

So let's jump back fo fhe code that we actually

=5 Name  Value  Type

—
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‘nameHash(... /home/keit... 66

=, .
Debug (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function
> 0 nameHash name_hash... 66 @1
= 1 Main name_hash... 31
[~ -2 Main main.cpp 23
~ 3 startupMain  platform.cpp 2208
main name_hash... 27 {
L2 ©- Type to locate (Ctr.

Address
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(all)
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¥ i name-hash

+ | # Line: 23, Col: 5 5l Name  Value  Type
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|z name-hash.pro / " e /

gl e » [ Headers
Gl S sanroracopup #include <iostream>
"_’, ii;cname_hash.cpp .
MR - [ Other files #ifndef SPL AUTOGRADER MODE
ey int Main(int, char* /*argv*/[]) {

extern int Main();
% 23 Ireturn Main();
}
#endif // SPL AUTOGRADER MODE

Pn!l]:ts

=2
/ \
W v To do fhat, double—click on Level 0, the call 1o
| nameHash, When you do.

F—
- | mamefash \ /
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| el & 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.
L= T P T Number Function  File ~ Line Address Condition Ignore Threads
> [ nameHa_sh_ name hash.iﬁﬁ T @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. ™ Hafr 1aﬁe5aﬂ... Exn
[~ -2 Main main.cpp 23
— = 3 startupMain  platform.cpp 2208
‘ | 4 main name_hash... 27 {
L2 ©- Type to locate (Ctr.
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[ src
|e« name_hash.cpp
» [[d other Ffiles
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| Welcome
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Projects
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Analyze

®

Help

W IBE

- /* Convert the input character to lower case.
s * lowe "‘-~.~\
o ! 'l
E : Open Documents s B+ = C 66 |Ch =
[ | main.cpp h as h
b name_hash.cpp v
o, } You'll be feleported back to safefy:
W_ return ha
L | name-hash /
L] |
0=, z 2 ppp . )
I;Img & 7 (O Y - C [E] Threads: #1name-hash % Stopped at breakpoint 1 (1)in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> =0 nameHash  name_hash... 66 ICE ‘nameHash(... /home/keit... 66 0x4c9cc3 (all)
| . 1 Main name_hash... 31
| e r Main main.cpp 23
— I 3 startupMain  platform.cpp 2208

B name hash.cpp * X “ nameHash(string, string): int + | # Line: 66, Col: 9
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q. (You aren't expected to know this for CS§
* but we thought it might be fun!

*

int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i

static const int kLargePrime

static const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i

for (char ch: first + last) {

then the 1

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120
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I |

4 main name_hash...

| Bl £~ Type to locate (Ctr.
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: = # Line: 66, Col:9 =3 Name Value Ty
e w0 * F_p, where p is a large prime number, and evaluates that polynomial a;—fobegin Qoxititeoso s
R i readers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>
% e ierpaiceea * but we thought it might be fun! Bt DOV th
& v [ Ecname —— */ kLargePrime 16908799 int
* (e i B . " o . ksmallPri i
| |+ @ other fites int nameHash(string first, string last){ et @ONTHFe1Z0 st
oY /* This hashing scheme needs two prime numbers, a large prime and a
| * prime. These numbers were chosen because their product is less th
L * 2°31 - kLargePrime - 1.
C] 4
e static const int kLargePrime = 16908799;
7 static const in ma rime = 5
() tat t int kSmallP 127
Help
int hash\lad —
/% I1e
* nam .
v v
*/ Lef's quickly recap what we've seen so far,
for (c
/*
*

i */ -/
E : Open Documents s B+ = © 66 |Ch = 'tO'LOWEI” ( Ch) ; \ |
r1!:= main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; )

b name_hash.cpp }

W' return hashVal; . .

name-hash \\/
=, ‘ : »
Debug & 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> ®0 nameHash  name_hash... 66 ICE ‘nameHash(... /home/keit... 66 0x4c9cc3 (ally
= 1 Main name_hash... 31
[~ 2 Main main.cpp 23

| - 3 startupMain  platform.cpp 2208
| 4 main name_hash... 27 7 ] v
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Projects TS BrE e B name hash.cpp * X “ nameHash(string, string): int

= # Line: 66, Col:9 =3 Name Value Ty
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e F p, where p is a large prime number, ?nd evaluates that polynomlal = éﬁwmw;%:&
Bl * i Headers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>
] e ierpaiceea * but we thought it might be fun! MMt @OK7ITTe1o0 sl
< 'ﬁgcname ——— */ kLargePrime 16908799 int
* (e i B . . o . k! lLPri i
| |+ @ other fles int nameHash(string first, string last)({ et @ONTHFe1Z0 st
ey /* This hashing scheme needs two prime numbers, a large prime and a
. * prime. These numbers were chosen because their product is less th
L * 2731 - klLargePrime - 1.
L] —~ N
Analyze .
® To set a breakpoint so that we can pause the
Help

program and look around, click in the margin just
betfore the line number where you want fo pause,

&

for (char ch: first + last) { ‘-............"ﬁm
/* Convert the input character to lower case. The n

* lower-case letters are always less than 127.
v 4
Open Documents s B+ = © &/ |Ch = tO-Lower(Ch);

[ main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
b name_hash.cpp }
W_ return hashVal;
| }
F— |
n _—
"
=, ‘ : D ;
Debug & 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.
__Le_vel Function I_=il_e__ ~ Line _l_ﬂumber Function I_=ile ~ Line f‘-\ci(_:lr_ess Condition Ignore __T_h_r_eads
> =0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
= 1 Main name_hash... 31
[~ 2 Main main.cpp 23
— = 3 startupMain  platform.cpp 2208
‘ | 4 main name_hash... 27 7 y v
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name_hash.cpp
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B name hash.cpp
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+ %~ nameHash(string, string): int
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= # Line: 66, Col:9 B+

* F p, where p is a large prime number, and evaluates that polynomial a

* some smaller prime number q.
* but we thought it might be fun!

. i

int nameHash(string first, string last){

(You aren't expected to know this for CS

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime -

1.

”;h——»

Once the breakpoint is reached, it will pull up all
sorts of useful information,

&

for (char ch: first + last) {
/* Convert the input character to 1
* lower-case letters are always less than 127.

}

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

return hashVal;

ower case. The n

—

G

Level
%0
1
2
3
4

(% ¢- C [E] Threads: #1 name-hash

Function File
nameHash  name_hash...
Main name_hash...
Main main.cpp
startupMain  platform.cpp

main name_hash...

+ Stopped at breakpoint 1 (1) in thread 1.

‘nameHash(... /home/keit... 66

0x4c9cc3

Name Va!ue

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>

ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0
kLargePrime 16908799
ksmallPrime 127

» last @OxTFfFFfffe120

Line Address Condition Ignore Threads

(all)
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B name hash.cpp * X “ nameHash(string, string): int

* some smaller prime number q. (You aren't expected to know this for CS§
* but we thought it might be fun!
*
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
—~—

”;h——»

The yellow arrow points out where we are right now,

W
for (char ch: first + last) {

/* Convert the input character to 1;;;:.22227.?33‘Hm
tség.f——————

* lower-case letters are always less than 127.
}

return hashVal;

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

& 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208

4 main name_hash... 27

Condition

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0
kLargePrime 16908799
ksmallPrime 127

» last @OxTFfFFfffe120

Ignore

(all)

| Bl £~ Type to locate (Ctr.
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© 66

B name hash.cpp * X “ nameHash(string, string): int + | # Line: 66, Col: 9 B+
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q. (You aren't expected to know this for CS§
* but we thought it might be fun!

*

int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th

¥ 2731 - kLargePrime - 1.
«.___~\

”;h——»

The call stack shows us how we got info the current
function,

W
for (char ch: first + last) {

rto 1;;;:.22227.?33‘Hm

lways less than 127.

/* Convert the input charac
* lower-case letters are

i 4
lch = tolower(ch);
hashVal = (kSmallPrjffe * hashVal + ch) % kLargePrime;

}

return hashVal;
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(% ¢- C [E] Threads: #1 name-hash

%+ 5r_pped at breakpoint 1 (1) in thread 1.

Function File

i Number Function File Line Address Condition Ignore Threads
nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
Main name_hash... 31
Main main.cpp 23
startupMain  platform.cpp 2208

main name_hash...

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120

| Bl £~ Type to locate (Ctr.
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+ %~ nameHash(string, string): int

© 66
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* F p, where p is a large prime number, and evaluates that polynomial a

* some smaller prime number q.
* but we thought it might be fun!

. i

int nameHash(string first, string last){

”;h——»

Now, lef's see how we can read The values of the
variables in this function,

ower case. The n

(You aren't expected to know this for CS

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th

¥ 2731 - kLargePrime -

1.

&

for (char ch: first + last) {
/* Convert the input character to 1
* lower-case letters are always less than 127.

i 4
lch = tolower(ch);

hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;
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Function File Line
nameHash  name_hash... 66
Main name_hash... 31
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startupMain
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main.cpp 23
platform.cpp 2208
name_hash... 27

+ Stopped at breakpoint 1 (1) in thread 1.
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Name Va!ue

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>

ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0
kLargePrime 16908799
ksmallPrime 127

» last @OxTFfFFfffe120
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name_hash.cpp
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L2 ©- Type to locate (Ctr.
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» _for_end @OxTFFFFFFe040 g
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ch 65 'A' !1
* but ye— - —— B | first @oxTFFfe100 ki
1 hashval 0 L
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ame ng first, string last){ IS - ——
TS hashing scheme needs two prime numbers, a large prime and @ Nemmmse= ===
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int hashVal = 0;
/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
i 4
€ 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
¥
return hashVal;
}
(C % & C [E Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
®0 nameHash  name_hash... 66 ICE ‘nameHash(... /home/keit... 66 0x4c9cc3 (ally
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name hash... 27 [ v
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v | name-hash.pro
A v [ Headers

CS _ for_range <not accessible>
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|e« name_hash.cpp . i 1 i
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: j T#TS hashing scheme needs two prime numbers, a large prime and @ Nemesee== ==’
s rime. These numbers were chosen because their product is less th
N ~31 - kLargePrime - 1.
rojects
Eﬁe tic const int kLargePrime = 16908799;
() atic const int kSmallPrime = 127;

Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i}

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

i 4
Open Documents - B = s 66 |Ch = tO-Lower(Ch);

mmﬁphw hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hasn.c| }

return hashVal;

1~ (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208
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rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.

tic const int kLargePrime
atic const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i}
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

then the las

i 4
€ 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

+ Stopped at breakpoint 1 (1) in thread 1.
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-| » __For_begin @ox7FFFFFFfe030

» _for_end @OxTFFFFFFe040 g
_ for_range <not accessible>
ch 65 'A' !’l

» first @Ox7FFfFFre100 Bk
hashval 0 L
kLargePrime 16908799 int
kSmallPrime 127 ml

b last @Ox7FFFFFre120 Bk

T#TS hashing scheme needs two prime numbers, a large prime and @ Nemeseeme==?

Level Number Function File Line Address Condition Ignore Threads
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27
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rojects
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P tic const 1int kLargePrime = 16908799;
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int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i}
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

i 4
Open Documents - B = s 66 |Ch = tO-Lower(Ch);

mmﬁphw hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hasn.c| }

return hashVal;

1~ (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 7 v

! NG [T ¢ ETETTS ST (T s s -




@ - o File Edit Build Debug Analyze Tools Window Help

For example, here you can see the values of
kLargePrime and kSmallPrime, which match fhe

$ BE E(100%) @) 11:10AM {%

Projects S-S BE e = N Name Value Ty
v [ii name-hash \/a\ues The% Weye deC\ ayed W'Th o -| » _ for_begin @Ox7FFFFFffe030 sk
|i name-hash.pro »_forend @Ox7FFFFFFfe040 ske
(TP 3 |.?. Headers EFc.vr_range ggqj‘auessibl& i
. ’ Ir:giglml‘;{f/:stanroruzlcPPLib * butl weyg - v > E:;E\ral 0@30"7””-;”&“OCI ;::
é i ﬁzcname — */ | kLargePrime 16908793 int
Ce b E - . k! lPri i
i > 8 Other files ame ng first, string last){ C Sem- "L
3; j TS hashing scheme needs two prime numbers, a lar
— rime. These numbers were chosen because thej S less th
N ~31 - kLargePrime - 1.
rojects
L] : : .
P tic const int kLargePrime = 16908799;
() atic const int kSmallPrime = 127;
Help
int hashVal = 0;
/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
i 4
Open Documents s B+ = C 66 |Ch = tO-Lower(Ch) ; : ;
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hash.cpp }
return hashVal;
}
(C % & C [E Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name hash... 27 [ v

| Bl £~ Type to locate (Ctr.

T & EYEYE ST e e s -



@ - o File Edit Build Debug Analyze Tools Window Help
== =

a0

Projects | %
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources

Welcome

&
N

Projects

L]

Analyze

®

Help

Open Documents © 66
main.cpp

name_hash.cpp

We can also see fhat, af this point, hashval
is still zevo.

E » [ lib/stanfordCPPLIb WE g < meyn
< [ src :sk/
|e« name_hash.cpp . .
i » [0 Other files ame ng first, string last){

~31 - kLargePrime - 1.

tic const int kLargePrime
atic const int kSmallPri

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
¥

return hashVal;

Level  Function
“ 0 nameHash
1 Main
2 Main
3 startupMain
4 main

¢ (_“_ ¢ C [E] Threads: #1 name-hash

+ Stopped at breakpoint 1 (1) in thread 1.

Name Value
-| » _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 65 'A'

b first @Ox7FFFFFFFe100
hashval 0

Me 16908799
SmallPrime 127

» last @OxTFfFFfffe120

$ BE E(100%) @) 11:10AM {%

sk
sk

sk
int
int
int
sk

File Line Number Function File Line Address Condition Ignore Threads
name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
name_hash... 31

main.cpp 23

platform.cpp 2208

name_hash... 27 7 v

L2 ©- Type to locate (Ctr.

T & EYEYE ST e e s -



@ - o File Edit Build Debug Analyze Tools Window Help
S B = ¢ *

é
In

b
‘ i

Debug

N

Projects

L]

Analyze

e

Help

a0

Projects | %
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents
main.cpp
name_hash.cpp

As we walk Through the program one step at a Tfime,
we'll see these values change.

| Bl £~ Type to locate (Ctr.

T & EYEYE ST e e s -

$ BE E(100%) @) 11:10AM {%

B Name Value Ty
-| » _ for_begin @Ox7FFFFFffe030 sk
»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>
ch 65 A ch
* bu P — - T  first @OxTFFFFFFFe100 sk
hashval 0 int
*/ kLargePrime 16908799 int
i 3 k! lPri i
ame ng first, string last){ et @ONTHFe1Z0 st
TS hashing scheme needs two prime numbers, a large prime and a
rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.
tic const int kLargePrime = 16908799;
atic const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
i 4
€ 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
¥
return hashVal;
}
(C % & C [E Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name hash... 27 [ v



v .
Now, let's fake a look at fhis for loop.
$ BE E(100%) @) 11:10AM {%
Name Value Ty
-| » _ for_begin @Ox7FFFFFffe030 sk
»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>

@ - o File Edit Build Debug Analyze Tools Window Help
Projects CARTAR= T = S R =
¥ i name-hash

|i name-hash.pro

el » [l Headers

v [ h A h
E Ir:‘ii%oLlji{)r;";stanI‘ordEPPLiE:- = b u WE g - rurt. & iimt %?Oi?fffffffeloo ;t(
i 2 ashval 0 int
& viE i;cname —— * / tLargﬁPr‘ime 16908799 int
R - G otherries ame ng first, string last){ ek @OITFRZD ot
O TS hashing scheme needs two prime numbers, a large prime and a
| rime. These numbers were chosen because their product is less th
N ~31 - kLargePrime - 1.
rojects
] g . p
Analyae tic const 1int kLargePrime = 16908799;
e atic const int kSmallPrime = 127;

Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
o -
for (char ch: first + last) { [
/* Convert the input character to lower case. The numkric values
* lower-case letters are always less than 127.

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

E i o i mn o o o o
return hashVatl;

Open Documents s B+ = © 66
main.cpp

name_hash.cpp

¢l BN BN BN BN BN BN BN B Ry

& 7 (Z% o C [E] Threads: #1name-hash +/Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 { ] v

' T [T § T 5 [T SET SEV ST s e -




This loop is a range—based for loop. It says
*for each character in the string first + last,
e, do something with that character.”

v | name-hash.pro
A v [ Headers

$ BE E(100%) @) 11:10AM {%
Name Value Ty
-| » _ for_begin @Ox7FFFFFffe030 sk

»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>

@ - o File Edit Build Debug Analyze Tools Window Help

v Ir:gigoll‘;{)r;'?tanI‘orchPLib & b u W = AR g E:Ezi\lal (%)SO?WFFWFGIOO ;I?:
5 v = i;cname ——— * / tLargﬁPrlime 16908799 int
|. I Other files ame ng first, string last){ st @ONTFATFRe120 s
i~ TS hashing scheme needs two prime numbers, a large prime and a
> —— rime. These numbers were chosen because their product is less th
L ~31 - kLargePrime - 1.
L] ; : .
Analyze tic const 1int kLargePrime = 16908799;
e atic const int kSmallPrime = 127;

Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
o -
for (char ch: first + last) { [
/* Convert the input character to lower case. The numkric values
* lower-case letters are always less than 127.

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

E i o i mn o o o o
return hashVatl;

Open Documents s B+ = © 66
main.cpp

name_hash.cpp

¢l BN BN BN BN BN BN BN B Ry

1~ (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 27 ,

main name_hash... { J
~ Type to locate (Ctr. ssues arch Resu =1 Application Outpul ompile output 5 onsole neral Messages
O 2 | (Cti | Search Results §=1| Applicat Output C le O £ j=0 QML/JS C | Ge L M




Remember (from a while back) fhat we entered

@ - /o File Edit Build Debug Analyze Tools Window Help f B =2(100%) #)) 11:10aM %
Billaasiisetiae Rooe Lo it the name Ada Lovelace, B o) 4 L
v [ii name-hash -| » _ for_begin @Ox7FFFFFffe030 sk
v |i name-hash.pro »_forend @Ox7FFFFFFfe040 ske
F— v [l Headers _hfor_range <not accessible> 3
| v = c 65 'A' d
Ir:‘i;ml‘;{f/‘;,stanroruzlcPPLib = bU WC g = Tulr. B E:;E\ral O@OXT!fFFfffFeIOU :;I::
é 'ﬁécname — */ kLargePrime 16908799 int
Ce b E - . k! lPri i
i > 8 Other files ame ng first, string last){ e - WSS,
3; ; TS hashing scheme needs two prime numbers, a large prime and a
— rime. These numbers were chosen because their product is less th
N ~31 - kLargePrime - 1.
rojects
L] : : .
P tic const 1int kLargePrime = 16908799;
() atic const int kSmallPrime = 127;

Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
o -
for (char ch: first + last) { [
/* Convert the input character to lower case. The numkric values
* lower-case letters are always less than 127.

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

E i o i mn o o o o
return hashVatl;

Open Documents s B+ = © 66
main.cpp

name_hash.cpp

¢l BN BN BN BN BN BN BN B Ry

1~ (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 { ] v

! NG [T ¢ ETETTS ST (T s s -




@ - o File Edit Build Debug Analyze Tools Window Help

é
In

b
‘ i

Debug

N

Projects

L]

Analyze

e

Help

a0

Projects | %
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents
main.cpp
name_hash.cpp

S B = ¢ *

1f we take a look at the current value ot fhe
variable ch, we can see that it has the value A,
That's The first letter of the name Ada Lovelace.

ame ng first, string last){
TS hashing scheme needs two prime numbers, a large prime and a

rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.

Name

Value

» last

kLargePrime 16908799
ksmallPrime 127

@OX7FFFFFfe120

$ BE E(100%) @) 11:10AM {%

Ty

-| » _ for_begin @Ox7FFFFFffe030 sk

» _forend  @OxTFFFFFFFe040 sk
G ol

!E - 65 A | ch

ORI E o0 sk

hashval 0 int

int
int
sk

tic const int kLargePrime
atic const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i}

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

i 4
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
¥

return hashVal;

o]
*
=y
© 66
¢ =TT - |
Level  Function
“ 0 nameHash
1 Main
2 Main
3 startupMain
4 main

Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.

File |
name_hash...
name_hash...
main.cpp
platform.cpp

on __ [File
nameHash(... /home/keit... 66

Address
0x4c9cc3

Function Line

Condition

Ignore

[E)

name_hash... 27 {

| Bl £~ Type to locate (Ctr.

T & EYEYE ST e e s -

Threads



So now we know where we are (line ), how we got
@ - o File Edit Build Debug Analyze Tools Window Help “—heye (ma|m Ca\\ed nameHaSh)/ av]d ‘\—he va\ues |V] ‘The
TH men program at This point,

v | name-hash.pro
A v [ Headers

$ BE E(100%) @) 11:10AM {%
Name Value Ty
-| » _ for_begin @Ox7FFFFFffe030 sk

»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>

v Ir:gigoll‘;{)r;'?tanI‘orchPLib & bU W = AR g E:Ezi\lal (%)SO?WFFWFGIOO ;I?:
5 v = i;cname ——— * / tLargﬁPrlime 16908799 int
|. I Other files ame ng first, string last){ st @ONTFATFRe120 s
i~ TS hashing scheme needs two prime numbers, a large prime and a
> —— rime. These numbers were chosen because their product is less th
L ~31 - kLargePrime - 1.
Eﬁe tic const int kLargePrime = 16908799;
e atic const int kSmallPrime = 127;

Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i}
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.

i 4
Open Documents - B = s 66 |Ch = tO-Lower(Ch);

mmﬁphw hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hasn.c| }

return hashVal;

1~ (C %2 & C [ Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
=0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 { ] v

! NG [T ¢ ETETTS ST (T s s -




@ - o File Edit Build Debug Analyze Tools Window Help
S B = ¢ *

é
In

b
‘ i

Debug

N

Projects

L]

Analyze

e

Help

a0

Projects | %
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents

main.cpp
name_hash.cpp

Now, let's do something really cool - we're going to
run this program one line at a time, watching what

| Bl £~ Type to locate (Ctr.

T & EYEYE ST e e s -

$ BE E(100%) @) 11:10AM {%

B Name Value Ty
h aPPe V]S a“— eaCh STeP ! -| » _ for_begin @Ox7FFFFFffe030 sk
»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>
ch 65 A ch
* buT Y —m - —— » first @OXTFFFFFFfe100 st
hashval 0 int
*/ kLargePrime 16908799 int
i 3 k! lPri i
ame ng first, string last){ et @ONTHFe1Z0 st
TS hashing scheme needs two prime numbers, a large prime and a
rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.
tic const int kLargePrime = 16908799;
atic const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
i 4
€ 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
¥
return hashVal;
}
(C % & C [E Threads: #1 name-hash % Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name hash... 27 [ v



@ - o File Edit Build Debug Analyze Tools Window Help

Welcome
i

Edit
% A

4 @ l

| Debug

N

Projects

L]

Analyze

®

Help

P

Projects T
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents
main.cpp
name_hash.cpp

S B = ¢ *

¥ = 2 B E9(100%) @) 11:10AM {1}
B name hash.cpp # nameHash(string, string): int

= # Line: 66, Col:9 =3 Name Value Ty
* F_p, where p is a large prime number, and evaluates that polynomial & —rod"™ Goiiiieoi o
* some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>
* but we thought it might be fun! » first @OXTFFFFFfe100 st
*/ hashval 0 int

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120

int
int
sk

int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i

static const int kLargePrime

static const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i}
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric value
* lower-case letters are always less than 127.

then the las

i 4
€ 66 lch = tolower(ch);

hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
¥

return ha

Right above the stack frace, you'll see there are
some small butfon icons,

¢ Y+ C [E] Thi ads: #1 name-has
Function Threads
nameHash (all)

2 Main main.cpp
3 startupMain  platform.cpp 2208
4 main name hash... 27 | X4
L2 ©- Type to locate (Ctr.

TS 2 SRS 5 [T, ¢ T B S -




@ - o File Edit Build Debug Analyze Tools Window Help
S B = ¢ *

é
In

b
‘ i

Projects | %
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

X

L]

Analyze

e

Help

Open Documents
main.cpp
name_hash.cpp

¥ = 3 BN [E=(100%) #)) 11:10AM {'%

B name hash.cpp * X “ nameHash(string, string): int = # Line: 66, Col:9 =8 Name Value Ty
* F_p, where p is a large prime number, and evaluates that polynomial & —rod"™ Goiiiieoi o

* some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>

* but we thought it might be fun! PARL  @OCHIHTe100 sk
ashva nl

*
int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i

static const int kLargePrime

static const int kSmallPrime

kLargePrime 16908799
ksmallPrime 127
» last @OxTFfFFfffe120

int
int
sk

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i}
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric value
* lower-case letters are always less than 127.

then the las

i 4
€ 66 lch = tolower(ch);

hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

}

return ha

¢ Y+ C [E] Thi ads: #1 name-has
Function
nameHash

These buftons let you resume the program, stop the
program, walk through it one line at a fime, efc,

Threads
(all)
2 Main

3 startupMain  platform.cpp
main name hash... | T4 y v

main.cpp

| Bl £~ Type to locate (Ctr.

4 J
TS 2 SRS 5 [T, ¢ T B S -




@ - o File Edit Build Debug Analyze Tools Window Help ¥ = f B =2(100%) #)) 11:10aM %

Projects TS BrE e B name hash.cpp * X “ nameHash(string, string): int

= # Line: 66, Col:9 =3 Name Value Ty
e w0 * F_p, where p is a large prime number, and evaluates that polynomial a;—forbegin SOCTHIE0 =
> i Headers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>
e rarradicenal * but we thought it might be fun! Mk | @ONTHTfe1o0 st
viE i;cname —— * / tLargﬁPrlime 16908799 int
i » [ Otherfles int nameHash(string first, string last){ e - WSS,
- /* This hashing scheme needs two prime numbers, a large prime and a
— * prime. These numbers were chosen because their product is less th
L * 2731 - kLargePrime - 1.
i
Eﬁe static const int kLargePrime = 16908799;
: static const int kSmallPrime = 127;
Help

int hashVal = 0;

/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
v/ 0 0
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric value
* lower-case letters are always less than 127.

i 4
Open Documents s B+ = © 66 |Ch = tO-Lower(Ch);
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

b name_hash.cpp }

_ return ha .
= } Move your mouse so That you're hovering over the

button that's third from the left, If you hover

Le tion File Line “' ‘\' \d Al “’ 4 Threads
> =0 nameHash  name_hash... 66 Ovey | / | Shou Sald' S eP Ovey ° (all)
= 1 Main name_hash... 31
g 2 Main main.cpp 23
— 3 startupMain  platform.cpp 2208
* l >~ 4 main name _hash... 27 | T

! NG [T * ETET IS 6 T IV SO -




@ - o File Edit Build Debug Analyze Tools Window Help ¥ = f B =2(100%) #)) 11:10aM %
Projects TS BrE e B name hash.cpp * X “ nameHash(string, string): int + | # Line: 66, Col: 9 =8 Name Value Ty

o, N * F_p, where p is a large prime number, and evaluates that polynomial W et g$¥$ﬁ$£:g
[— > i Headers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>
e ierpaiceea * but we thought it might be fun! Mhnt o @oxTfifife100 st
é 'ﬁécname — */ kLargePrime 16908799 int
o _ 4 . . . . k! lPri i
i B Other files int nameHash(string first, string last){ e - WSS,
ﬁ; ) /* This hashing scheme needs two prime numbers, a large prime and a
— * prime. These numbers were chosen because their product is less th
L * 2731 - kLargePrime - 1.
C] i
e static const int kLargePrime = 16908799;
() static const int kSmallPrime = 127;
Help
int hashVal = 0;
/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
v/ 0 0

for (char ch: first + last) {
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n | name-hash :
"

1,

I;Img (C % & C [ Threads: #1 name-hash % Stopped: "end-stepping-range”.

Level  Function File Line Number Function File Line Address Condition Ignore Threads

> “0 nameHash name_hash... 67 @1 ‘nameHash(... /home/keit... 66 0x4c9cc3 (ally

= 1 Main name_hash... 31

s 2 Main main.cpp 23
— 3 startupMain  platform.cpp 2208
‘ | 4 main name_hash... 27 [ ] v

' T [T § T 5 [T SET SEV ST s e -
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Projects - | e
¥ i name-hash

ot
|i name-hash.pro

] ek v [ Headers
E ¥ [i Sources
» [ lib/StanfordCPPLib
‘ [ src
I

W IBE

f

P> E R

b name_hash.cpp

Edit
‘..‘,

|e« name_hash.cpp
» [[d other Ffiles

N

Projects

L]

Analyze

®

Help

Open Documents
main.cpp

S B = ¢ *

. i

b §

static c

'

i i

}

B name hash.cpp %

static cons

-

nameHash(string, string): int

(You aren't expected to know this for CS

int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a

* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.

¥ = 2 B E(100%) @) 11:42AM {1}

= # Line:67,Col:9

* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q.

* but we thought it might be fun!

Z Name Value
» _ for_begin @Ox7fffffffe030
» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 100'd'
b first @Ox7FFFFFFFe100
hashval 97

» last

kLargePrime 16908799
ksmallPrime

127
@Ox7FFFFFfe120

o ch = tolower(ch);
hashVal = (kSmallPrime * lhashVal + ch) % kLargePrime;

return hashVal;

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric v
* lower-case letters are always less than 127.

(_ % r C [E] Threads: #1 name-hash

Le i tion File Line
=0 nameHash name_hash... 67
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27

+ Stopped: "end-stepping-range”.

Function File
nameHash(... /home/keit... 66

Line

Address
0x4c9cc3

Now, click *Step Over” one more time,

Condition

Threads
(alh)

Ignore

| Bl £~ Type to locate (Ctr.

Issues search Results JE)| Application output §Z4 compile output JE QML/JsS Console General Messages
pp p P! g

sk
sk

sk
int
int
int
sk
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Projects + v @ B+

Debug

N

Projects

L]

Analyze

Help

| Debug

¥ ([ name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents | B+
main.cpp
name_hash.cpp

=pl e B name hash.cpp * X “ nameHash(string, string): int

* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number gq. (You aren't expected to know this for CS

. i

¥ = 2 B E(100%) @) 11:42AM {1}

= # Line:62,Col:5 =3 Name Value Ty

» _ for_begin @Ox7ffFffffe030 ske
»_forend @Ox7FFFFFFfe040 ske
_ for_range <not accessible>

. . ch 100'd' ch
* but we thought it might be fun! » first frFfFe100 sk
hashval r) int
kLargsPrlim e _Joo int

i

reading the value in the side pane, This is the special

&4
< 62 for (char ch: first + last) {
/* Convert the input character to lower case. The nume \
* lower-case letters are always less than 127.
. 4
o ch = tolower(ch);

hashVal = (kSmallPrime * lhashVal + ch) % kLargePrime;
¥

return hashVal;

& 7 (C% o C [E] Threads: #1 name-hash  #* Finished retrieving data

Level  Function File Line

e 127

int

x7FFFFFfe120 sk

You'll now be at this point in the program., We've
covered up the value of hashval in this image, because
at this point you should be able fo see what hashval is by

value

we want you to tell us when submitting the assignment:

Number Function File Line Address Condition Ignore Threads
+ 0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27

| Bl £~ Type to locate (Ctr.

T & EYEYE ST e e s -
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a0

Projects TS BrE e B name hash.cpp * X “ nameHash(string, string): int

= # Line:62,Col:5 =3 Name Value Ty
e w0 * F_p, where p is a large prime number, and evaluates that polynomial a;—forbegin SHCTHIE0 =
Bl > = readers * some smaller prime number g. (You aren't expected to know this for C§| _forrenge snotaccessible-
] P Rk * but we thought it might be fun! M ey e s
‘ ¥ 'ﬁi;cname hash.cpp */ tls;a rgﬁpr‘im i e
R - G otherries int nameHash(string first, string last){ - WSS -
- /* This hashing scheme needs two prime numbers, a large prime and a
— * prime. These numbers were chosen because their product is less th
L * 2731 - kLargePrime - 1.
Agﬁ;e / \

® To finish up this section on the debugger, we'd like o show
you two last liftle fechnigues that you might find useful
when debugging programs,

Help

SN—

x
74
-4 < 62 for (char ch: first + last) {
- /* Convert the input character to lower case. The nume \
E * lower-case letters are always less than 127.
— '
B e o okl ch = tolower(ch); _
W main.cpp hashVal = (kSmallPrime * lhashVal + ch) % kLargePrime;
b name_hash.cpp }

W_ return hashVal;
n | name-hash :
H

=,

Debil & 7 (C % o2 C [E] Threads: #1name-hash % Finished retrieving data

Level  Function File Line Number Function File Line Address Condition Ignore Threads

> >0 nameHash name_hash... 62 @1 ‘nameHash(... /home/keit... 66 0x4c9cc3 (ally

= 1 Main name_hash... 31

s 2 Main main.cpp 23
— 3 startupMain  platform.cpp 2208
‘ | 4 main name_hash... 27 [ ] v

' T [T § T 5 [T SET SEV ST s e -
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Projects | %

S B = ¢ *

B name hash.cpp %

-

nameHash(string, string): int

¥ = 2 B E(100%) @) 11:42AM {1}

= # Line:62,Col:5 =3 Name Value Ty
e w0 * F_p, where p is a large prime number, and evaluates that polynomial a;—forbegin SHCTHIE0 =
QR = veacers * some smaller prime number g. (You aren't expected to know this for C§| _forrenge snotaccessible-
] P Rk * but we thought it might be fun! M ey e s
‘ ¥ 'ﬁi;cname hash.cpp */ tls;a rgﬁpr‘im i e
R - ot ites int nameHash(string first, string last)({ kT @Oz o
- /* This hashing scheme needs two prime numbers, a large prime and a
— * prime. These numbers were chosen because their product is less th
L * 2731 - kLargePrime - 1.
Agﬁ;e / \

®

To start This off, click on fhe the breakpoint that we seft
earlier in the program, If you do.

SN—

x
74
-4 % 62 for (char ch: first + last) {
- /* Convert the input character to lower case. The nume \
E * lower-case letters are always less than 127.
— "~ 4
E | Open Documents - B3 o J Ch = tO-Lower(Ch) ’ . )
W main.cpp - hashVal = (kSmallPrime * hashVal + ch) % klLargePrime;
b name_hash.cpp }

W_ return hashVal;
n | name-hash :
L] |

=,

Debil & 7 (C % o2 C [E] Threads: #1name-hash % Finished retrieving data

Level  Function File Line Number Function File Line Address Condition Ignore Threads
> 0 nameHash name_hash... 62 @1 ‘nameHash(... /home/keit... 66 0x4c9cc3 (ally
| . 1 Main name_hash... 31
| gl 2 Main main.cpp 23

O 3 startupMain  platform.cpp 2208
‘ | 4 main

name hash... 27 7 ¥ v

T & EYEYE ST e e s -

L2 ©- Type to locate (Ctr.
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Edit
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Debug
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Projects
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Analyze
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Help
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al e
>

Projects
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

S B = ¢ *

= 62
L4 -‘
Open Documents ¥ B+ a3 J
main.cpp -

name_hash.cpp

B name hash.cpp

* X “ nameHash(string, string): int = # Line:62,Col:5 B+

* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q. (You aren't expected to know this for CS§

Name

» _ for_end

* but we thought it might be fun! - it
% / hashval

kLargePrim

int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers, a large prime and a

* prime. These numbers were chosen because their product is less th
@il kLargePrime - 1.

~
. 1T should clear the breakpoint, Now, it we were To run

» last

point, since nothing's felling it for
~—

Ifor

(char ch: first + last) {

/* Convert the input character to lower case. The nume
* lower-case letters are always less than 127.
. 4
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}

return hashVal;

G

(% ¢- C [E] Threads: #1 name-hash

Value

» _ for_begin @Ox7fffffffe030

@Ox7FFFFFFfe040

_ for_range <not accessible>

100'd'

FFFffe100

?

99

—~——

This program again in debug mode, it would not stop at this

ksmallPrime 127

@Ox7FFFFFfe120

¥ = 2 B E(100%) @) 11:50AM {}

sk
sk

sk
int
int
int
sk

+ Stopped: "end-stepping-range”.

Threads

Level  Function File Line Number Function File Line Address Condition Ignore
+ 0 nameHash name_hash... 62
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27 {
L2 ©- Type to locate (Ctr.
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Edit
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Projects

L]

Analyze

®

Help

W IBE
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al e
>

Projects
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents
main.cpp
name_hash.cpp

S B = ¢ *

*

*

X/
int

< 62

B name hash.cpp

* X “ nameHash(string, string): int = # Line:62,Col:5

some smaller prime number g. (You aren't expected to know this for CS
but we thought it might be fun!

nameHash(string first, string last)({

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i

static const int kLargePrime

static const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i}
[for (char ch: first + last) {
/* Convert the input character to lower case. The numeric v
* lower-case letters are always less than 127.
. 4
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

then the las

}

return hashVal;

Function
nameHash

Main

3 startupMain

main

main.cpp
platform.cpp
name_hash...

| Bl £~ Type to locate (Ctr.

4
n Issues E Search Results Application O

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 100'd'

B first FFFFfe100
hashval r)
kLargePrim e _Joo

ksmallPrime 127

» last @OxTFfFFfffe120

ondition

Ignore Threads

N—

¥ = 2 B E(100%) @) 11:50AM {}
B+
* F p, where p is a large prime number, and evaluates that polynomial a

sk
sk

sk
int
int
int
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|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

o

Welcome

.
b A
e
P.‘Tﬂt:

L]

Analyze

®

Help

Open Documents
main.cpp
name_hash.cpp

S B = ¢ *

B name hash.cpp # nameHash(string, string): int
* some smaller prime number q.
* but we thought it might be fun!
*
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large

* 2731 - kLargePrime - 1.
i
static const int kLargePrime
static const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i

[for (char ch: first + last) {

< 62

* lower-case letters are always less than 127.
. 4
ch = tolower(ch);

}

return hashVal;

-

'~ ¢~ L [E] Threads: #1 name-has

main name_hash...

L2 ©- Type to locate (Ctr.

nTssuesESearchResultsApplicationo r\” r‘— Shou\d Sa% \\STeP OMTO'I

N—

/* Convert the input character to lower case. The numeric v

hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

Hover your mouse over The one that's

¥ = 2 B E(100%) @) 11:50AM {}

* F p, where p is a large prime number, and evaluates that polynomial a
(You aren't expected to know this for CS

= # Line:62,Col:5 =3 Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 100'd'

B first FFFFfe100
hashval r)
kLargePrim e _Joo

prime and a

* prime. These numbers were chosen because their product is less th

then the las

Level _ / Fle ~  Line
B S fitth from the left. When you hover over
3 startupMain  platform.cpp 2208

ksmallPrime 127

» last @OxTFfFFfffe120

ondition

Ignore Threads

sk
sk

sk
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int
sk
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|i name-hash.pro
v [ Headers
E ¥ [i Sources
EdiE » [ lib/stanfordCPPLib
[ src
"_‘., |e« name_hash.cpp

| » 3 other files
&
Debug |
N

Projects

L]

Analyze

®

Help

o

Welcome

Open Documents
main.cpp
name_hash.cpp

S B = ¢ *

B name hash.cpp

*

*

X/
int

< 62

* X “ nameHash(string, string): int = # Line:62,Col:5

some smaller prime number g. (You aren't expected to know this for CS
but we thought it might be fun!

nameHash(string first, string last)({

/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i

static const int kLargePrime

static const int kSmallPrime

16908799;
127

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
i}
[for (char ch: first + last) {
/* Convert the input character to lower case. The numeric v
* lower-case letters are always less than 127.
. 4
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

then the las

}

return hashVal;

Level

0

1
2
3

| |
== - E‘

nameHash
Main
Main

startupMain
main

Threads: #1 name-has
File
name_hash...
name_hash...
main.cpp
platform.cpp
name_hash...

It you click this button, it will keep running
this function up until it completes and

L2 ©- Type to locate (Ctr.

4
n Issues E Search Results Application O

Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 100'd'

B first FFFFfe100
hashval r)
kLargePrim e _Joo

ksmallPrime 127

» last @OxTFfFFfffe120

ondition

Ignore Threads

returns.

N—

¥ = 2 B E(100%) @) 11:50AM {}
B+
* F p, where p is a large prime number, and evaluates that polynomial a

sk
sk

sk
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Projects e
¥ i name-hash
|i name-hash.pro
v [ Headers
v i@ Sources
» [ lib/stanfordCPPLib
[ src
|e« name_hash.cpp
» [[d other Ffiles

Open Documents

main.cpp
name_hash.cpp

S B = ¢ *

B name hash.cpp

-

nameHash(string, string): int

= # Line:62,Col:5 B
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number q. (You aren't expected to know this for CS§
* but we thought it might be fun!
*
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
i
static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the lasg
* name, updating the hash at each step.
i}
% 62 [for (char ch: first + last) {
/* Convert the input character to lower case. The numeric v .
* lower-case letters are always less than 127.
. 4
= ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
}
1 Main name_hash... 31 . .
L iwan patomn 00 everything right..
main name_hash... 27

| Bl £~ Type to locate (Ctr.

4
n Issues E Search Results Application O

ol Name Value

» _ for_begin @Ox7fffffffe030

» _for_end @Ox7FFFFFFfe040
_ for_range <not accessible>
ch 100'd'

B first FFFFfe100
hashval r)
kLargePrim e _Joo

ksmallPrime 127

» last @OxTFfFFfffe120

ondition

Ignore Threads

N—

¥ = 2 B E(100%) @) 11:50AM {}
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» [[d other Ffiles
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Welcome

4 @ |

X

L]

Analyze

®

Help

Open Documents
main.cpp
name_hash.cpp

B name hash.cpp s

= 31

«

nameHash(string, string): int = # Line:31,Col:5
#include "console.h"
#include "simpio.h" // for getLine
using namespace std;
/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
|
int nameHash(string first, string last);

int main() {
string first
string last

getLine("What is your first name? ");
getLine("What is your last name? ");

lint hashValue

nameHash(first, last);

cout << "The hash of your name is: "
return 0;

<< hashValue << endl;

e

¥ K K K K X X X ¥

This is the

of the in

you should end up with something that
looks like Tthis:

For those

G

Level

W=

(% ¢- C [E] Threads: #1 name-hash
Function

Main
Main

startupMain

main

+ Stopped: "function-finished".
File Line

name_hash... 31

main.cpp 23

platform.cpp 2208

name_hash... 27

Number Function File Line Address

=58 Name
-| » first
» last

hashvalue

Value

= 2 B E(100%) @) 11:50AM {}

@Ox7FFFFFFfe0a0 !
@Ox7FFFFFfFe0cO !

-590633613

Condition

returned value 1967457

Ignore

Threads

L2 ©- Type to locate (Ctr.

n Issues E Search Results Application Ou tput Compile Output QML/JS Console E General Messages
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[ src
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» [[d other Ffiles

o

Welcome

4 @ |

X

L]

Analyze

®

Help

Open Documents
main.cpp
name_hash.cpp

B name hash.cpp s

= 31

«

nameHash(string, string): int = # Line:31,Col:5
#include "console.h"
#include "simpio.h" // for getLine
using namespace std;
/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
|
int nameHash(string first, string last);

int main() {
string first
string last

getLine("What is your first name? ");
getLine("What is your last name? ");

lint hashValue

nameHash(first, last);

cout << "The hash of your name is: "
return 0;

<< hashValue << endl;

e

¥ K K K K X X X ¥

This is the
to talk mo

the meanti ) )
of the inp] Lef's fake a minute to get our bearings,

For those Where exactly are we?

treats ead
It then us

E n where n

G

Level

W=

(% ¢- C [E] Threads: #1 name-hash
Function

Main
Main

startupMain

main

+ Stopped: "function-finished".
File Line

name_hash... 31

main.cpp 23

platform.cpp 2208

name_hash... 27

Number Function File Line Address

=58 Name
-| » first
» last

hashvalue

Value

= 2 B E(100%) @) 11:50AM {}

@Ox7FFFFFFfe0a0 !
@Ox7FFFFFfFe0cO !

-590633613

Condition

returned value 1967457

Ignore

Threads

L2 ©- Type to locate (Ctr.
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[ src
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Welcome

4 @ |

X

L]

Analyze

®

Help

Open Documents
main.cpp
name_hash.cpp

B name hash.cpp s

= 31

«

nameHash(string, string): int = # Line:31,Col:5
#include "console.h"
#include "simpio.h" // for getLine
using namespace std;
/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
|
int nameHash(string first, string last);

int main() {
string first
string last

getLine("What is your first name? ");
getLine("What is your last name? ");

lint hashValue

nameHash(first, last);

cout << "The hash of your name is: "
return 0;

<< hashValue << endl;

e

¥ K K K K X X X ¥

This is the

well, fthe yellow arrow indicates that we're
back in main again, Cool:

of the in

For those

G

Level

W=

(% ¢- C [E] Threads: #1 name-hash
Function

Main
Main

startupMain

main

+ Stopped: "function-finished".
File Line

name_hash... 31

main.cpp 23

platform.cpp 2208

name_hash... 27

Number Function File Line Address

=58 Name
-| » first
» last

hashvalue

Value

= 2 B E(100%) @) 11:50AM {}

@Ox7FFFFFFfe0a0 !
@Ox7FFFFFfFe0cO !

-590633613

Condition

returned value 1967457

Ignore

Threads

L2 ©- Type to locate (Ctr.

n Issues E Search Results Application Ou tput Compile Output QML/JS Console E General Messages
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Projects TS BrE e B name hash.cpp * X “ nameHash(string, string): int + | # Line: 31, Col:5 =8 Name Value :
v [i@ name-hash J " " -| » First @Ox7FFFFFFfe0a0 !
0 | name-hash.pro #:!.nC.LUde Cc.)nsq-l'e .h i » last @Ox7FFFFFFFe0co !
Il i Headers #include "simpio.h" // for getlLine hashvalos 500623613
v i@ Sources . .
] > @ llStanfordcPPLb using namespace std;
[ src
"_'., |e« name_hash.cpp
I

~ <

Debug

N

Projects

L]

Analyze

®

Help

[ )

Open Documents
main.cpp
name_hash.cpp

NS0 @

/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
|

int nameHash(string first, string last);

int main() {
string first = getLine("What is your first name? ");
last getLine("What is your last name? ");

= 31

alue

nameHash(first, last);

The hash of your name is: " << hashValue << endl;
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of the in We can see thal fhe nameHash function
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Bul if you look up over here in the values N
window, you can see thal hashvalue has some
really weird—looking number stored in it,
(You'll almost certainly see something different

“simpio.h"
using namespace std;

/* Prototype fTo
* in main and
k)

int nameHash(st

int main() {

string firs
string last

on your system.,) -

= 31 ﬁnt hashValue = nameHash(first, last);

cout << "The hash of your name is:
return 0;

<< hashValue << endl;

e

This is the actual function that computes the hash code. We're going
to talk more about what hash functions do later in the quarter. In

¥ = 2 B E(100%) @) 11:50AM {}
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the meantime, think of it as a function that scrambles up the charact
of the input and produces a number.

For those of you who are more mathematically inclined, this function
treats each character in the input name as a number between 0 and 12§

It then uses them as coefficients in a polynomial over the finite fie
E n where n ie a3 larae nr'immr:- niimher and evaluates that nn1\mr)m‘ia1 a-|
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R - otherfiles /* Prototype fTo . . , .

~ * in main and But it looks like we're sefting hashvalue
| Debug | */
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Projects
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Analyze int main ( ) {
() string firs
= string last =

equal To the number that was refurned by
the nameHash function, What's going on?

int nameHash(st

7

jf% = 31 ﬁnt hashValue = nameHash(first, last);
. cout << "The hash of your name is: " << hashValue << endl;
: return 0;
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!i /* This is the actual function that computes the hash code. We're going

555! * to talk more about what hash functions do later in the quarter. In

= T * the meantime, think of it as a function that scrambles up the charact|———= T

,1!51 - * of the input and produces a number. bl '
name_hasn.c| *

ﬂ!}ﬂ_ * For those of you who are more mathematically inclined, this function

== * treats each character in the input name as a number between 0 and 128

il * It then uses them as coefficients in a polynomial over the finite fie

. : * En where n is a larae nrime numher and evaluates that nalwvnomial a-| .
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using namespace st

/*

*

*/

int nameHash(st

int main() {

R B8 E(100%) @) 11:50AM %

~ nameHash(string, string): int = # Line:31,Col:5 B+ Name V?l'-,'E, —
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» last @Ox7FFFFFFe0cO !
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Prototype fo
in main and

This is prefty cool, actually:

string first
string last

getLine("What is your last name? ");

ﬁnt hashValue nameHash(first, last);

e
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cout << "The hash of your name is:
return 0;

<< hashValue << endl;

This is the actual function that computes the hash code. We're going
to talk more about what hash functions do later in the quarter. In
the meantime, think of it as a function that scrambles up the charact
of the input and produces a number.

returned value 1967457 i

For those of you who are more mathematically inclined, this function
treats each character in the input name as a number between 0 and 12§
It then uses them as coefficients in a polynomial over the finite fie
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What's happened is thal we've just returned N\
from nameHash with a value, buf since we're
going through The program one step al a Time,
we haven't acfually assigned fhat value to

1,
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using namespace std;

/* Prototype fTo
* in main and
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int nameHash(st

int main() {

string firs
string last =
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= 31 ﬁnt hashValue = nameHash(first, last);
cout << "The hash of your name is: " << hashValue << endl;
return 0O;
}
/* This is the actual function that computes the hash code. We're going
* to talk more about what hash functions do later in the quarter. In
* the meantime, think of it as a function that scrambles up the charact|———= D
* of the input and produces a number. bl '
B
* For those of you who are more mathematically inclined, this function
* treats each character in the input name as a number between 0 and 128
* It then uses them as coefficients in a polynomial over the finite fie
: * Fn where n ic a larae nrime numher and evaluates that nnlvnomial a-| .
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(7] string first = getLine("What is your first name? ");
"3 string last = getLine("What is your last name? ");

int nameHash(st

if you did everything right,

e
jf% = 31 ﬁnt hashValue = nameHash(first, last);
B cout << "The hash of your name is: " << hashValue << endl;
return 0;
= )
!i‘ /* This is the actual function that computes the hash code. We're going
— * to talk more about what hash functions do later in the quarter. In
= T * the meantime, think of it as a function that scrambles up the charact|———= T
,1!51 * of the input and produces a number. bl '
name_hash.cpp *
ﬂ!}ﬂ_ * For those of you who are more mathematically inclined, this function
==y * treats each character in the input name as a number between 0 and 128
| * It then uses them as coefficients in a polynomial over the finite fie
" | ‘ * Fn where n is a larae nrime numher and evaluates that nolwvnomial a| .
B M B C [E Threads: #1 name-hash % Stopped: "Function-finished".
Le i tion File Line Number Function File Line Address Condition Ignore Threads
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1 Main main.cpp 23
2 startupMain  platform.cpp 2208
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# Line:33,Col:5 =58 Name Value Type
-| » First @OXTFFFfFffe0a0 std::
us pace » last @OX7FFFFFFfe0cO std::
hashvalue 1967457 int
/* Prototype for -

* in main and
*)
int nameHash(st

. you should see the right value get stored
(notice iT's in redr) and we've moved o the

int main() { next line,

string firs
string last =

int hashValue = nameHash(first, last);

< 33 cout/ << "The hash of your name is: " << hashValue << endl;

return 0;

e T
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This is the actual function that computes the hash code. We're going
to talk more about what hash functions do later in the quarter. In
the meantime, think of it as a function that scrambles up the charact
of the input and produces a number.

For those of you who are more mathematically inclined, this function

treats each character in the input name as a number between 0 and 12§
It then uses them as coefficients in a polynomial over the finite fie
F p, where p is a large prime number, and evaluates that polynomial a

some smaller prime number g. (You aren't expected to know this for CS
hut we thonoht it miaht be fun!
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+ Stopped: "end-stepping-range”.
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int nameHash(st
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At This point, we've seen just about evewﬂm

, Debug

N

Projects

L]

Analyze

®

Help

= 33

int main() {

we care abouf, Rather than single—stepping
all the way fo the end, let's just fell the
program To keep on running, >,

string firs
string last

int hashValue nameHash(first, last);

lcout << "The hash of your name is: << hashValue << endl;

return 0;
}
/* This is the actual function that computes the hash code. We're going
* to talk more about what hash functions do later in the quarter. In
* the meantime, think of it as a function that scrambles up the charact
* of the input and produces a number.
Open Documents 2 s y ’ y ;
B * For those of you who are more mathematically inclined, this function
name_hasn.c| . .
S * treats each character in the input name as a number between 0 and 128
* It then uses them as coefficients in a polynomial over the finite fie
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number g. (You aren't expected to know this for CS
: * but we thouaht it miaht he funl :
B M C [E] Threads: #1name-hash % Stopped: "end-stepping-range”.
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e rarradicenal /* Prototype for the nameHash function. This lets us use the function
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3;’; int nameHash(string first, string last);
L int main() {
[] string first = getLine("What is your first name? ");
P string last = getLine("What is your last name? ");
®
"3 int hashValue = nameHash(first, last);
< 33 lcout << "The hash of your name is: " << hashValue << endl;
return 0;
}
/* This is the actual function that computes the ‘re going
* to talk more about what hash functions do lat ter. In
* the meantime, think of it as a function that he charact
* of the input and produces a numpbeks
Open Documents s B+ = 2
main.cpp ] ] ] ~sally inclined, this function
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: : . : Y nomial over the finite fie
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t'Eile Edit Options Help . g

S What 1s your first name? Ada e 4

! What is your last name? Lovelace

1N The hash of your name is: 1967457
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33 col s << endl;
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}
/* Thi ) code. We're going
* 14 | the quarter. In
* thg fibles up the charact
* 'on
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= - .

* Fon lned, this function
3 tre Br between 0 and 128
* a ‘Fover the finite fie
* F P where p 1s a large prlme numBer ana eva|uafes that polynomial a
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* but we thouaht it miaht he funl : =
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Type

1t you do, you should see something like this,
(The program window might not automatically  |iion
pop up. That's okay: Tust open it manually.)

Our program is now done running: U
m-r
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b B 2N o= OB Threads: - Debugger finished.
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So There you have it You've now goften more
familiar with the debugger:

N—




~ N

You know how to set a breakpoint 1o pause the
program at a parficular point,

N—




~ N

You know how to read the call stack and to
see the values of local variables.,

_ e




~ N

You know how fo single=step the program and
see what values change,

N—




~ N

You know how fo vun a function fo completion,
and how fo let the program keep on running.

N—




" As you write more and more complicated )
programs this quarter, you'll get a lot more
familiar using the debugger and seeing how

\ your programs work,




And, if you continue to build larger and larger™
pieces ot software, you'll find fthat knowing how
fo use a debugger is a surprisingly valuable

\ S\(l\\'




~

N—

Hope this helps, and welcome To CS106B:
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