Assignment O0: Using the Debugger



Hi everybody:




~
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part of Assignment o, we'd like t{,ou?
get a liffle bit of practice using fhe
debugger in QT Creator,




run i1,

N—

—

The debugager is a Tool you can use to help
see what your program is doing as uou




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 wrife,




Think of This quide as a liftle futorial
walkThrough fo help give you a sense of
how 1o use the debugger and how to make
sense ot whal you're seeing.

\




To start fhings off, open up fhe Name Hash

@ - = File Edit Build Debug Analyze Tools Window Help )) 10:24AM %
@ - me-h“h v S 0= * * nam thD Pyoqyam ‘d—ou VaV] |V] Pay-" Ov]e O_F Th‘s ass‘qmmev]T‘ e:1,Col: 1 EI
]l |Ep name-hash.pro
[ ) velcann » & Headers * .
) ) e i Scroll down fo the nameHash function so that you
» [ lib/stanfordcPPLib For tho
_— v | src * : . . .
é / Ii|§1name_ha~:sh.cpp treats CaVl See The eV]hVe 'FMV\C‘hOV\ ”,] %OMY \/‘”V]dOWO
e » [ Other files * It then
f’.@ * F p, whe
* some smaller p e — m—— —— i
0 * put we thought it might be fun!
*/

int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers, a large An
E@ * prime. These numbers were chosen because their product ™ e

* 2731 - kLargePrime - 1.
7 */
= static const int kLargePrime = 16908799;
B static const int kSmallPrime = 127;
E int hashVal = 0;
!i /* Iterate across all the characters in the first name, then the last
.-“_5‘ * name, updating the hash at each step.
s . . * /
= Open Documents s B =
Hﬂ:: 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.
] , */
! ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
}

o T [T = CYETS 5 [T | GO SR s s -




® - o File Edit Build Debug Analyze Tools Window Help ¥ = R B\ E(100%) ) 10:24AM 1%
Projects CRTAR=TN= - N B name hash.cpp * X <Select Symbol>

+ # Line:1,Col: 1 B+
e ot * of the input and produces a number. ‘
» [ Headers . *
s rordcepLp * For those of you who are more mathematically inclined, this function
'“i;cname hssh.cop * 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
i i ' that polynomial at
/, this for CS1068B,
Move your mouse cursor so thal it's in the space
right before the line number for line b, ine and 4 small
ﬁ is less than
75 Now, click the mouse:
B SN—
M int hashVal = 0;
E /* Iterate across all the characters in th he last
—_ * name, updating the hash at each step.
e | - - * /
Open Documents B =
W name_hash.cpp for (char ch: first + last) {
/* Convert the input character to lower case. alues of
—_— * lower-case letters are always less than 127.
[ | */
_— ch = tolower(ch);
| [y % hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
= }
L return hashVal;
| & }
E! 4
g | Bl ©- Type to locate (Ctr. n Issues Search Resultsnpplication Dutput Compile Output QML/JS Consolen General Messages_




® - o File Edit Build Debug Analyze Tools Window Help ¥ = m R B E(100%) #)) 10:41AM 1%
Projects CRTAR=TN= - N name hash.cpp * X <Select Symbol> + # Line:1,Col: 1 =

@ T et pro * of the input and produces a number.
m—m! - » & Headers *
> / T o b etanfordCPPLIb * For those of you who are more mathematically inclined, this function
Eg‘ I e hash.cop * 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
: * nomial at
‘ i . for CS106B,
When you do, you should see a red circle with a
little hourglass pop up.
nd a small
ﬁi ss than
75 This is called a breakpoint, If we vrun the program
B in debug mode, whenever the program gefs to
P this line, it will pause and open up the debugger
w so we can see whal's going on, S
= \F
E | Open Documents B = /
name_hash.cpp for (char ch: first + last) {
/* Convert the input character to lowe lues of

* lower-case letters are always less than

*/
- ch = tolower(ch);
| [y hashVal = (kSmallPrime * hashVal + ch) % kLargePri
= }
B return hashVal; -
}

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

Projecks
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
¥ ligd Sources
» [ lib/StanfordCPPLib

JEm al

name_hash.cpp

ry

@ H E ¢ *

¥ |l src
|« name_hash.cpp
» [ Other files
—]
i

L _4

|

| Open Documents ~ B+

B name hash.cpp
* of the input and produces a number.

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

-

* X <Select Symbol>

int nameHash(string first, string last){
/* _Thic hashing ccheme neede fwo prime pumbore

N—

butfon, When you do..

}
}

7

for (char ch: first + last) {

/* Convert the input character to lowe
* lower-case letters are always less than
*/

ch = tolower(ch);

hashVal = (kSmallPrime * hashVal + ch) % kLargePri

return hashVal;

P- Type to locate (Ctr.

¥ = £ B E9(100%) ) 10:41AM {%
+ # Line:1,Col: 1 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 field

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

* (You aren't expected to know this for CS106B,
B

Alalge prime and a small
" Now, we're going To vun this program in olebmss e

mode. To do so, click on the ‘*run in debug mode”

button in the botfom—right corner of the screen,
It's the one just below the regular green *run”

e last

lues of

Issues 74| Search Results J 1| Application Output §E5| Compile Output §E] QML/JS Console General Messages
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Welcome

3 8
B

e

v,
:

Analyze

0

Help

|
‘ Edit

sign
[

)

Debug

Projects
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

Open Documents

name_hash.cpp

x —a File Edit Build Debug Analyze Tools Window

you should see something like thist Notice that
a bunch of exira panels popped up in @t Creator.
we'll talk about what each of these windows mean
in a second,

= £ B8 B (100%) &) 10:46AM 1%
Name Type

Value

fhction

between 0 and 128
r the finite fie
hat polynomial a4
now thi r CS

* treats each character in the input n@

* It then uses them as coefficients in a pO

* F p, where p is a large prime number, and eval™

* some smaller prime number gq. (You aren't expected
* but we thouaht it miaht be fun!

@ - 0 console
File Edit Options Help

What is your first name? |

*/
int nal
/3 A larg

. t produ
*

*

st
st

name, then the las

F The numeric values
T - 527 .

ch tolower(ch);
hashV/al = (kaal1Primql* hash\fal + ch) %

kl arnePrime- -

Level

CC Y= = O [E Threads:
Function File

Application started

Threads
(all)

Address Condition

Ox4c9cc3

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

Line Ignore




< 4

v,
I:I

Analyze

0

Help

HEn dN ey

)

|Ep name-hash.pro
» [ Headers
v [l Sources

» [ lib/StanfordCPPLib

v [ src

|+ name_hash.cpp

» [ Other Files

Open Documents
name_hash.cpp

x —a File Edit Build Debug Analyze Tools Window

Projects
v i name-hash

In the meanfime, fype in the first name Ada and hit
enfer, as shown here,

= £ B8 B (100%) #)) 10:50AM %

Name Value Type

fhction
between 0 and 128
r the finite fie
hat polynomial a4

* treats each character in the input n@

* It then uses them as coefficients in a pO

* F p, where p is a large prime number, and eval™
*

B

*

some smaller prime number g. (You aren't expected now thi r CS
but we thouaht it miaht be fun!
/ @ - 0 Console
int iEile Edit Qptions Help
- What is your first name? Ada 8
/ What is your last name? A -Larg
4 t produ
*
*
st
st
in
Vi . name, then the lag
E S H
*
fo
F The numeric values
o - B .

ch = tolower(ch);

Level

hashV/al = (I(Qmal'lpr"imql *¥ hachWVal + rh) %

Application started

kl arnePrime- -

CC Y= = O [E Threads:
File

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

Function Address Condition Ignore Threads

0x4c9¢cc3 (all)




x —a File Edit Build Debug Analyze Tools Window
Projects ERRLT A= = P R 3

=

)

-
2
=
—
—]
T

v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

Debug

]

Projects

L]

Analyze

0

Help

Open Documents ~ B+
name_hash.cpp

Now, fype in ‘*Lovelace” as a last name, but
don't hit enter yet:

Value

Type

dnction
* treats each character in the input n@ petween 0 and 128
* It then uses them as coefficients in a pO r the finite fie
* F p, where p is a large prime number, and eval™ hat polynomial a4
* some smaller prime number gq. (You aren't expected now thi r CS
* put we thouaht it miaht be fun!
*/ @ - 0 Console
. t iEile Edit Qptions Help
in What is your first name? Ada 8
/ What is your last name? Lovelace A -Larg
. t produ
*
*
st
st
in
Vi name, then the las
* E
*
=
fo
F The numeric values
e m 5B/ .
@ ch = tolower(ch);
: hacshV/al = (kSmallPrime * hachVWal + ch) % klaraePrime: : R
Tl = © [E Threads: Application started .
Level  Function File Line Number Function File Line Address Condition
@1 nameHash(... /home/keit... 66 0x4c9¢cc3

Ignore

Threads
(all)

| B £~ Type to locate (Ctr.

| ) 7 T 5 T T SR s -




x —a File Edit Build Debug Analyze Tools Window
Projects ERRLT A= = P R 3

v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

y
< 4

v,
E% ]

Analyze

0

Help

Open Documents ~ B+
name_hash.cpp

-
2
=
—
—]
T

)

As soon as you hif enter, a bunch of Things are

going to pop up in Qt Creator., Don'T p
normal,

* treats each character in the input n@

* It then uses them as coefficients in a pO

* F p, where p is a large prime number, and eval™

* some smaller prime number gq. (You aren't expected
* but we thouaht it miaht be fun!

*

@ - 0 console
iEile Edit Qptions Help

What is your first name? Ada

/ What is your last name? Lovelace
*

*
*

st
st

@ ch = tolower(ch);

N v
aV”C! IT S = £ B [E9(100%) 4)) 10:50AM {%

between 0 and 128
r the finite fie
hat polynomial a4

now thi r CS

i larg
t produ

name,

F The numeric values
27 .

] v = O El Threads:
Level  Function File Line

Application started

Function

hashV/al = (I(Qmal'lpr"imql * hachW/al + ch) % kl araoePrime-

@1 nameHash(... /home/keit... 66

Address
0x4cScc3

File Line

then the las

Value

Type

Ignore

Threads
(all)

| B £~ Type to locate (Ctr.

| ) 7 T 5 T T SR s -



With that said, hit enfer,
% (—a Fijle Edit Debug Aaleos Widw av]d WaTCh The mag|c happem!

v i name-hash
|Ep name-hash.pro

» [ Headers

v [l Sources

Value Type

» [ lib/StanfordcPPLIb dnction
'“i;cname hssh.cop * treats each character in the input n@ petween 0 and 128
» I® Other files * It then uses them as coefficients in a pO r the finite fie
: * F p, where p is a large prime number, and eval™ hat polynomial a4
—— * some smaller prime number gq. (You aren't expected now thi r CS
i N * but we thouaht it miaht be fun!
B 5 * @ 0 console
G . t iEile Edit Qptions Help
-3 in n* What is your first name? Ada 8
i? / What is your last name? Lovelace A -Larg
E 1 4 F produ
s *
ii‘ *
e st
- st
E in
E Vi . name, then the lag
— *
E : Open Documents B = ¢
W name_hash.cpp fo
F The numeric values

T
o @ ch = tolower(ch);
. | hach\fal = (kSmallPrime * hachVWVal + ch) % kl arnoePrime- &
1 CC Y= = O [E Threads: Application started
Level  Function File Line Number Function File Line Address Condition Ignore Threads
@1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)

o NS T  CTETS [T 6 SV s s -




Shazam! We're back in QT Creator, and fhere's
@ - = File Edit Build Debug Analyze Tools Window .
T —— fons of values showing up everywhere,

¥ i@ name-hash
|Ep name-hash.pro
» & Headers

= £ B8 B (100%) &) 10:51AM %
Name Value Ty
-| v _ for_begin @Ox7FFFFFFe030 sk

b _for_end  @Ox7fFFFFFFE040 sk
__for range <not accessible>

)
Gl
;]
S
.
=
¢

v ch 65 'A' ch
Jr?éoﬁ't-)(/':stanfardCPPLib " E;ifwal U@OXWFFWFMOO ISI::
Y& I;rcname N * / :;argﬁPPrlime 12?08799 !n:
I - G ocherites int nameHash(string first, string last){ et @OXTHTFe120 st
/* This hashing scheme needs two prime numbe rge prime and a
— * prime. These numbers were chosen because theif pduct i s th
L * 2731 - kLargePrime - 1.
C] ./
Anatyze static const int kLargePrime = 16908799;
(2] static const int kSmallPrime = 127;

Help

int hashVal = 0;

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

‘ */
! Open Documents = B3 © 66 |Ch = tO-Lower(Ch);
- name_hash.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

ama

}

return hashVal;

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ ] D

o TSI T * P [T (I S s s -




There's a lot going on right here, Let's see what's
@ - = File Edit Build Debug Analyze Tools Window .
Projects ¥ =9 H 3 ¢ * haPPeV”VIQQ

¥ i@ name-hash
|Ep name-hash.pro
» & Headers

= £ B8 B (100%) &) 10:51AM %
Name Value Ty
-| v _ for_begin @Ox7FFFFFFe030 sk

b _for_end  @Ox7fFFFFFFE040 sk
__for range <not accessible>

)
Gl
;]
S
.
=
¢

v ch 65 'A' ch
Jr?éoﬁ't-)(/':stanfardCPPLib " E;ifwal U@OXWFFWFMOO ISI::
Y& I;rcname N * / :;argﬁPPrlime 12?08799 !n:
I - G ocherites int nameHash(string first, string last){ et @OXTHTFe120 st
/* This hashing scheme needs two prime numbe rge prime and a
— * prime. These numbers were chosen because theif pduct i s th
L * 2731 - kLargePrime - 1.
C] ./
Anatyze static const int kLargePrime = 16908799;
(2] static const int kSmallPrime = 127;

Help

int hashVal = 0;

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

‘ */
! Open Documents = B3 © 66 |Ch = tO-Lower(Ch);
- name_hash.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

ama

}

return hashVal;

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ ] D

o TSI T * P [T (I S s s -




@ - = File Edit Build Debug Analyze Tools Wi
Projects ¥ % e B e
v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

=

Debug

ndow Help
“

- P

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

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

* some smaller prime number (.
* put 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

v,
E% ]

Analyze

0

Help

—

First, nofice that our red breakpoint now has a
yellow arrow in if,

Open Documents
name_hash.cpp

ry

HEm 3N B Y

)

-m e }

“ 0 nameHash

I

for (char ch: first + last)

/* Convert the input characte

. * lower-case letters are always 1

case.
n 127.

*/
lch = tolower(ch);

4 hashVal = (kSmallPrime * hashVal + ch) e;

return hashVal;

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

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

Function File
name_hash... 66
name_hash... 31
main.cpp 23
platform.cpp 2208

1 Main
2 Main
3 startupMain

¥ = £ B8 B (100%) &) 10:51AM %

+ | # Line: 66, Col: 9

then the 1las

The numeric values

Address
0x4cScc3

Z8 Name Value
» _ for_begin @Ox7FFFFFfe030
» _for_end  @Ox7FFFFFFe040

v last

Condition

__for range <not accessible>
ch 65 'A'

» first @Ox7FFFFFFfe100
hashval 0

kLargePrime 16908799
ksmallPrime 127

@Ox7ffffffe120

Ignore
(all)

4 main name hash... 27 T

| B £~ Type to locate (Ctr.

| T 7 T 5 [T T SR e -

Threads

sk
sk

sk
int
int
int
sk




Projects CRTAR=TN= - N 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@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

Open Documents
name_hash.cpp

@ - = File Edit Build Debug Analyze Tools Window Help

* put we thought it might be fun!
*/
int nameHash(string first, string last){

This yellow arrow indicates where in the program
we are right now, The program sfopped running af
This line because we hif that breakpoint you set
earlier,

I

for (char ch: first + last)

/* Convert the input characte

5 * lower-case letters are always 1 n 127.

*/

© 66 , ch = tolower(ch);
4 hashVal = (kSmallPrime * hashVal + ch)

. ) 0 0

return hashVal;

then the 1las

€’

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

¥ = £ B8 B (100%) &) 10:51AM %

+ | # Line: 66, Col: 9

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

case. The numeric values

Address
0x4cScc3

= Name

» _ for_end
ch

» first
hashval

v last

Condition

Value

» _ for_begin @Ox7FFFFFfe030

@Ox7FFFFffe040

__for range <not accessible>

65 'A'
@OXTFFFFFFe100
0

kLargePrime 16908799
ksmallPrime 127

@Ox7ffffffe120

Ignore Threads

(all)

| B £~ Type to locate (Ctr.

Level  Function File Line Number Function File Line
“ 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name _hash... 27 [

sk
sk

sk
int
int
int
sk
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x| o

Projects ¥
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

Open Documents
name_hash.cpp

@ - = File Edit Build Debug Analyze Tools Window Help
S H = 4 %

- P

B name hash.cpp $I% B
* 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
* put 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, if's qood?

figure out exactly where you are in the program
Thal you're running, so you'll get info the habit
of checking for this yellow arrow,

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

then the 1las

I
for (char ch: first + last)
/* Convert the input characte

case. The numeric values

5 * lower-case letters are always 1 n 127.

1} * /
© 66 , ch = tolower(ch);

4 hashVal = (kSmallPrime * hashVal + ch) e;
-" } . .

return hashVal;

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

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
65 'A'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

| B £~ 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 0x4c9¢cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name _hash... 27 [

Threads

¥ = £ B8 B (100%) &) 10:51AM %

sk
sk

sk
int
int
int
sk
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v i name-hash

|Ep name-hash.pro

» [ Headers

v [l Sources
» [ lib/stanfordCPPLib
v [ src

|+ name_hash.cpp
» [ Other Files

< 4

v,
E% ]

Analyze

0

Help

Open Documents
name_hash.cpp

HEm dN ey

)

@ - = File Edit Build Debug Analyze Tools Window Help
Projects CRTAR=TN= - N B name hash.cpp % X “ nameHash(string, string): int + | # Line: 66, Col: 9 B+
-| » __for_begin @Ox7FFFfFfe030

* 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
* put 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.
*/
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.
*/

Next, let's fake a look at this panel,
This is called the call stack.,

Name

» _ for_end
ch

» first
hashval

v last

Value

@Ox7FFFFffe040

__for range <not accessible>

65 'A'
@OXTFFFFFFe100
0

kLargePrime 16908799
ksmallPrime 127

@Ox7ffffffe120

0 0
N

for (char ch: first + last) { i
/* Convert the input character to lower case. Th

—

1

| B £~ Type to locate (Ctr.

- ------~

n Issues Search Results Application Ou tput Compile Output QML/JS Console n General Messages

A\ J

An BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B B = - -

Function File Function File Line Address Condition Ignore
“ 0 nameHash name_hash... 66 U'i nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23 1
3 startupMain  platform.cpp 2208
4 main name hash... 27 T

Threads

¥ = £ B8 B (100%) &) 10:51AM %

sk
sk

sk
int
int
int
sk




® - o File Edit Build Debug Analyze Tools Window Help ¥ = R EX E=(100%) #)) 10:51AM 1%

x| o
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e ot * F_p, where p is a large prime number, and evaluates that polynomial = 8 oo AL s
» i Headers * some smaller prime number g. (You aren't expected to know this for C§| _forrange <notaccessible>
v [l Sources . . ch 65 'A ch
» [ lib/StanfordcPpLib * but we thought it might be fun! Pnt | CocTmTel00 st
M ﬁi{cname hash.cop */ kLargePrime 16908799 int
L _ 3 . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ st @oxrrterzo s
3; /* This hashing scheme needs two prime numbers, a large prime and a
—— * prime. These numbers were chosen because their product is less th
k Y~ i
L */2 31 - kLargePrime - 1.
£% static const int kLargePrime = 16908799;
(2] static const int kSmallPrime = 127;
0 0
int hashVal = 0;

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

*/
for (char ch: first + last) { i
/* Convert the input character to lower case. Th
1= * lowe
:' ‘\ * / X ) ---..~"\
Open Documents s B = e 66: |Ch = 2|gh‘\' V]O\/‘// \/‘/e \(V\O\/\/ \/‘/e ! Ve |V] The nameHaSh
name_hash.cpp . v 4 h as h

L 4
|
1
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function, because our helpful friend the Yellow
Arvow Tells us exactly what line we're on:

HEm 3N B Y

———
—
: | name fash /
=, o - —_— .
Debug I G = + stopped at breakpoint 1 (1) in thread 1.
1 Level  Function File Line Nurber Function File Line Address Condition Ignore Threads
> 1 + 0 nameHash name_hash... 66 U'i nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
1 Main name_hash... 31
= 1 . . |
| g 2 Main main.cpp 23
— I - 1 3 startupMain  platform.cpp 2208
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» [ Other files

name_hash.cpp

Open Documents ~ B+

» [ lib/StanfordCPPLib

* name, updating the hash at each step.

*/
for (char ch: first + last) { i
/* Convert the input character to lower case. Th
* lowe
*/
5 © 66 ch = However, the yellow arvow can't fell us exactly

how we got fo this part of the program. What
part of the program actually called nameHash?

Name Value
* F_p, where p is a large prime number, and evaluates that polynomial a;—fo-begin ociriieoss
* some smaller prime number q. (You aren't expected to know this for CS§| _forrange <notaccessible>
* put we thought it might be fun! » first @OX7Fffffe100
* / :E;?;:l!‘rime 36908799
int nameHash(string first, string last){ o
/* 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.
*/
static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashVal = 0; . .

/* Iterate across all the characters in the first name, then the I\ N~

—

=, PR ol < - /
Debug I G = + stopped at breakpoint 1 (1) in thread 1.
1 Level  Function File Line Nurber Function File Line Address Condition Ignore Threads
> " nameHash name_hash... 66 U'i nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
1 Main name_hash... 31
[~ 1 2 Main main.cpp 23 1
d 1 3 startupMain  platform.cpp 2208
n 4 main name hash... 27 T
[ B £- Type to locate (Ctr... o n IssuesSearch Resultsnpplication Output Compile Output QML/JS Consolen General Messages
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v [l Sources

» [ lib/StanfordCPPLib

v [ src

|+ name_hash.cpp

» [ Other Files

Open Documents
name_hash.cpp

1

@ - = File Edit Build Debug Analyze Tools Window Help
B = 4 #*
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oW =
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B name hash.cpp il

* 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
* put 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.
*/
static const int kLargePrime
static const int kSmallPrime

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

16908799;
127;

int hashVal = 0;

/* Iterate across all the characters in the first name, then the 1
* name, updating the hash at each step.
*/

for (char ch: first + last) {

/* Convert the input character to lower case.

Name

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

0
N

e |

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
65 'A'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

—

File Address

Function File Function Line

Condition

Ignore

nameHash name_hash... 66 ] 'i nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
Main name_hash... 31

Main main.cpp 23

startupMain  platform.cpp 2208

main name hash... 27 T
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o * F_p, where p is a large prime number, and evaluates that polynomial g;—forbegin So7Tiieoss =
> I8 Headers * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
T;ﬂﬁﬁwmm@mm * put we thought it might be fun! MASC o @UTTe100 st
" e e . orgrrine (g
» [ Other files int nameHash(string first, string last){ > last @OXTFFFFFFe120 sk
/* 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.
*/
static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashVal = 0; . .

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

for (char ch: first + last) { i
/* Convert the input character to lower case. Th
* lowe "‘-~..~\
Notice that the call stack lists a series of different

functions in order. Here, iT has nameHash (where we
are now) at the top, and right below that is Main,

Open Documents = B3 © 66 |Ch =
name_hash.cpp hash
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Debug I G + stopped at breakpoint 1 (1) in thread 1.
1 Level  Function File Line Nurber Function File Line Address Condition Ignore Threads
> " nameHash name_hash... 66 U'i nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
N 1 Main name_hash... 31
| g 1 2 Main main.cpp 23 1
— . 1 3 startupMain  platform.cpp 2208
* | N n 4 main name hash... 27 T
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» [ Other Files
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Help

Debug

Open Documents ~ B+
name_hash.cpp

ry

HEm 3N B Y
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B name hash.cpp = 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 gq. (You aren't expected to know this for CS
* put 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.
*/
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.
*/
for (char ch: first + last) {
/* Convert the input character to lower case.

* lowe
*/
© 66 lch = .
hash 6o and double—=click the call o Main on Level 1,
l}'eturn ha Whem $4ou OIO

Name Value

» _ for_begin @Ox7FFFFFfe030

» _for_end  @Ox7FFFFFFe040
__for range <not accessible>
ch 65 'A'

» first @Ox7FFFFFFfe100
hashval 0
kLargePrime 16908799
kSmallPrime 127

v last @Ox7FFFFFffe120
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€ 7 (Z% o C [E Threads: #1name-hash + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line

1 Main name_hash... 31

3 startupMain  platform.cpp 2208

Address
0x4cScc3

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

Function Line

Condition

Ignore
(all)

4 main name hash... 27 T
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# Line: 31, Col: 5 Z8 Name Value Type

¥ i@ name-hash 3 n n -| ® First @OX7FFFFFFFe0a0 std::
|i name-hash.pro #1“ C.LUde conso -L €. h v last @OX7fFFFFFFe0CcO  std::

» i Headers #include "simpio.h" // for getLine hashvalue 766504673 int

v ]@ S L .
> & lib/StanfordcppLib using namespace std;
v [ src

|+ name_hash.cpp . . .
» I3 Other files /* 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 ﬁnt hashValue = nameHash(first, last);

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

e e e . M
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the meanti
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Open Documents s B =
name_hash.cpp

you'll end up over here:
For those

treats ead
It then us

= ‘ E n where n . /

Debug € 7 (Z% o C [E Threads: #1name-hash + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number
nameHash name_hash... 66 @1
Main name_hash... 31
| Main main.cpp 23

startupMain  platform.cpp 2208
| N main name _hash... 27 [
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75
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v
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Function File Line Address Condition Ignore Threads
nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
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B name hash.cpp X # Line:31,Col: 5 =8 Name Value Type
: " n -| » First @OXT7FFFFFfe0a0 std::

#:!-nc-LUde ansqle .h . 3 l;rsst goirrrfﬁrrgo?o ;cd:::
#include "simpio.h" // for getlLine hashvalue 766504675 int

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 ﬁnt hashValue = nameHash(first, last);
\\\-///
cout << "The hash of your name is: " << hashValue << endl;
return 0; |
!i‘ /* This 1is the gode== ‘ . _ . ‘--.T~\
- “ to talk nof” Notice that the highlighted line here includes a cal
E | Open Documents B = * the mearl]tl . .
w e « of the ingl To the nameHash function, This the part of the code
*

3 * For those that actually called nameHash, which is how we got
=N * treats ead . . .
— - % Tt then us to the line with fThe breakpoint:
3 |m:|' ‘ * E n where n : : /

l-‘i‘s . (C % r~ 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 0x4c9¢cc3 (all)

e o s
. I v 3 startupMain platfz)l!;rr?.cr;‘)p 2208

| 2 4 main name hash... 27 [

* | B £~ Type to locate (Ctr.
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|Ep name-hash.pro
» & Headers
¥ ligd Sources
» [ lib/StanfordCPPLib
¥ |l src
|« name_hash.cpp
» [ Other files

NP D &Pl

s |

]

Projects

L]

Analyze

()

Help

e |

Open Documents ~ B+
name_hash.cpp

ama

gl

< 31

B name hash.cpp X # Line:31,Col: 5 =8 Name Value
: n 1] | » first @OXTFFFFFFfeDal
#include "console.h | st goreos
#include "simpio.h" // for getlLine

hashvalue 766504679

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? "); . .

ﬁnt hashValue = nameHash(first, last);

cout << "The hash of your name is: "

<< hashValue << endl;
return 0;
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* K K X K X X X ¥

This is the -

Generally speaking, uou can use The call stack as a
way To see which function calls got us fo the point
where the program paused at the breakpoint:

of the in

For those

LS

Level

Main
Main

bW =0

main

Function File Line
nameHash

startupMain

Function File Line Condition

@1 nameHash(... /home/keit... 66

Address
0x4cScc3

Ignore
name_hash... 66

name_hash... 31
main.cpp 23
platform.cpp 2208
name _hash... 27

| B £~ Type to locate (Ctr.
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Help
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Open Documents ~ B+
name_hash.cpp

ama

gl

S B3+ *

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

# Line:31,Col: 5

// Tor getlLine

/* 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

ﬁnt hashValue = nameHash(first, last);

cout << "The hash of your name is: "

<< hashValue << endl;
return 0;
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This is the -

of the in

For those

what are those?

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

Z8 Name Value
-| ® First @OxTFFFFFIfe0al
v last @OXTFFFFFffe0cO

hashvalue 766504679

LS

Level  Function

nameHash
Main

Main
startupMain
main

File
name_hash... 66
name_hash... 31
main.cpp 23
platform.cpp 2208
name _hash... 27

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

Address
0x4cScc3

bW =0

Condition

Ignore
(all)

| B £~ Type to locate (Ctr.
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- ﬁurji\a:a:h:—;:sh.prc #:i_nclude "console.h" 1. lr;rssct %8%;;;&3?8 :Eg
» i Headers #include "simpio.h" // for getlLine hashvalue 766504673 int
v ]@ S » .
> & lib/StanfordcppLib using namespace std;
v [ src
|+ name_hash.cpp . . .
» I3 Other files /* 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? ");
m; string last = getLine("What is your last name? "); . .
_‘ + 31 IJ'.nt hashValue = nameHash(first, last);
B cout << "The hash of your name is: " << hashValue << endl;
return 0; |
E\ /* This is the e T
—_— * to talk mo
-4 ObenDocuments 21 o * the meanti
pen Locuments - [+ . .
T * of the in Let's find ouf: Double=click on the line marked
%
\ N )
M * For those *Main* on Level 2, When ou do..
) N * treats eacd
._'_ | name-hash * It then US /
i ¥ F n _ where n
= ‘ - . — - ‘ 3
l-‘i‘s g e [l 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 0x4c9¢cc3 (all)
. RN s e B R
L= 2 Main main.cpp 23
* | N 4 main name hash... 27 T
L,
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v [ src
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» [ Other files

Open Documents ~ B+
main.cpp
name_hash.cpp

Projects CRTAR=T= - N 2 B main.cpp * X # Main(int, char *[]): int

/R x]
#include <iostream>

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

~

¥ = £ B8 E(100%) &) 11:07AM %
+ # Line:23,Col:5 EQl Name  Value  Type

_—

Level  Function File Line
0 nameHash name_hash... 66
1 Main name_hash... 31

® 2 Main main.cpp 23
3 startupMain  platform.cpp 2208

main name _hash... 27

nameHash(... /home/keit... 66

Line Address Condition Ignore Threads

0x4c9¢cc3 (all)
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v [ src
|+ name_hash.cpp
» [ Other files

Open Documents >
main.cpp
A name_hash.cpp

File Edit Build Debug Analyze Tools Window Help
S B3+ *

B main.cpp 2%

/]

#include <iostream>

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

#ifndef SPL AUTOGRADER MODE
int Main(int, char* /*argv*/[]) {
extern int Main();
+ 23 return Main();
}
#endif // SPL AUTOGRADER MODE
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+ | # Line: 23, Col: 5 [El Name  Value  Type
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Debug (C % r~ C [ Threads: #1 name-hash # Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number
> 0 nameHash name_hash... 66 @1
1 Main name_hash... 31
= . .
| g * 2 Main main.cpp 23
d 3 startupMain  platform.cpp 2208
| 4 main name _hash... 27 [

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

Function Address
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(all)
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Open Documents >

S B3+ *
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|« name_hash.cpp
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B main.cpp * X # Main(int, char *[]): int + | # Line:23,Col:5 B+ Type

/]

#include <iostream>

Name  Value

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

~
Whenever you start up a program in CS1068, There's
a liftle bit of code that we automatically call for
you, which does fhings like sefting up the console,
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Debug & 7 (C % ¢ C [F] 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 0x4c9¢cc3 (all)
Jr. 1 Main name_hash... 31
| g *2 Main main.cpp 23
E—2] 3 startupMain  platform.cpp 2208
* | 4 main name hash... 27 T
- | B £~ Type to locate (Ctr.
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Help

Open Documents
main.cpp
name_hash.cpp

S B3+ *
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+ # Line:23,Col:5 = Type

B main.cpp

/]

#include <iostream>

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

Name  Value

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

/l\

This code will show up in the call stack below wour
actual program,

~
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N 1 Main name_hash... 31
| g * 2 Main main.cpp 23
— I . 3 startupMain  platform.cpp 2208
* | 4 main name hash... 27 T
e [l ©- Type to locate (Ctr
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|Ep name-hash.pro
» & Headers
¥ ligd Sources
» [ lib/StanfordCPPLib
¥ |l src
|« name_hash.cpp
» [ Other files

&
-5
=]
<

"
Z,
A

i

< 23

=
&

2]

>
3
=

x

i®

B

-] |

Open Documents
main.cpp
name_hash.cpp

L

main.cpp

¥ = B

+ | # Line:23,Col:5

PRV
¥ X

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

/¥ (... % ]
#include <iostream>

#ifndef SPL AUTOGRADER MODE

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

}
#endif // SPL AUTOGRADER MODE

 You shouldn't need to dig around this de

code that you actually wrote,

S~—

= Name

fhe call stack, and it you do, it should probably
be a message telling you to back up a bit back fo

3 BN [ (100%) #)) 11:07AM 't

Value  Type

ep 0 )

_—

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 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
- 1 Main name_hash... 31
| & 2 Main main.cpp 23
— ! 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T y 0
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¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

K e

v,
:

Analyze

main.cpp
name_hash.cpp

Open Documents s B =

Projects CRTAR=T= - N 2

B main.cpp b

* X # Main(int, char *[]): int
/L x ]

#include <iostream>

#ifndef SPL_AUTOGRADER MODE
int Main(int, char* /*argv*/[]) {
extern int Main();

+ 23 return Main();

}
#endif // SPL AUTOGRADER MODE

~

So let's jump back 1o the code that we actually

wrote,

¥ = £ B8 E(100%) &) 11:07AM %

+ # Line:23,Col:5 EQl Name  Value  Type

—

=, -
Debug (C % r~ C [ Threads: #1 name-hash # Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line
> 0 nameHash name_hash... 66
N 1 Main name_hash... 31
| g * 2 Main main.cpp 23
— I . 3 startupMain  platform.cpp 2208
* | 4 main name hash... 27
e [l ©- Type to locate (Ctr

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

_—

Address Condition Ignore Threads
0x4c9¢cc3 (all)

3 D
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@ - = File Edit Build Debug Analyze Tools Window Help
S B3+ *

A o

Projects ¥
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

main.cpp
A name_hash.cpp

Open Documents s B =

¥ = £ B8 E(100%) &) 11:07AM %

B main.cpp * X # Main(int, char *[]): int + | # Line:23,Col:5 B+ Type

/]

#include <iostream>

Name  Value

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

|

To do that, double—click on Level 0, the call fo
nameHash, When you do..

_—

S~—

G (_“_ ¢ C [Z] Threads: #1 name-hash %

stopped at breakpoint 1 (1) in thread 1.

Address Condition

Ox4c9cc3

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

Number
@1

Threads
(all)

0 nameHash name hash... 66
F-Maiw--mamejam..-.#--------------------

Ignore

® 2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name _hash... 27 [

| B £~ Type to locate (Ctr.
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x| o

Projects ¥ e 9
v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

=

v,
E% ]

Analyze

0

Help

Debug

Open Documents ~ B+
main.cpp
name_hash.cpp

ry

HEm 3N B Y

)

B =+ #*

*/

/* 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.

int hashVal = 0;

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

for (char ch: first + last) {
/* Convert the input character to lower case.

¥ = £ B8 B (100%) 4 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 = 8 oo AL s

* some smaller prime number q. (You aren't expected to know this for CS| _forrenge <notaccessible-

* but we thought it might be fun! » first @OXTFFFFFFe100 sk
hashval 0 int

*/ kLargePrime 16908799 int

. . . . ksmallPri i
int nameHash(string first, string last){ bt T @axTHrtEe120 Sh

*/
static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;

0
N

e |

then the 1

* lowe
* / --.-‘\
™ 66 kh =
hash
} You'll be feleported back to safefy:
return ha
}

G (_“_ ¢ C [E] Threads: #1 name-hash

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

T_1!ff——fe

Condition

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

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

Threads
(all)

Address
0x4cScc3

Function Line Ignore

| B £~ Type to locate (Ctr.
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@ - = File Edit Build Debug Analyze Tools Window Help

Projecks @ H E ¢ * B name hash.cpp + X “ nameHash(string, string): int + # Line: 66, Col: 9 = Name
o * F_p, where p is a large prime number, and evaluates that polynomial ai;—fobean
> I8 Headers * some smaller prime number gq. (You aren't expected to know this for CS| _ferrange
@ lb/StanfordcpeLib * put we thought it might be fun! st
" e nasncop -/ dargerne
» [0 Other files int nameHash(string first, string last){ b 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.
*/

static const int kLargePrime

static const int kSmallPrime

16908799;
127;

int hash\ad N
/* Ite
* nam .
*/ Lef's quickly recap what we've seen so far,
for (c
/*

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
65 'A'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

*

*/ r-/
Open Documents s B3 © 66 |Ch = to-l-ower((:h); \ L
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; :

o name_hash.cpp }

return hashVal; . .

75
=

v
g‘
éI
o

Debe € 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 0x4c9¢cc3 (all)
1 Main name_hash... 31
| g 2 Main main.cpp 23
— . 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T
L

o TSI T * P [T (I S s s -

¥ = £ B8 B (100%) 4 11:10AM %

sk
sk

sk
int
int
int
sk



® - o File Edit Build Debug Analyze Tools Window Help ¥ = R B E=(100%) #)) 11:10AM 1%

Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int

+ # Line: 66, Col: 9 Z8 Name Value Ty
T e nach.pro * F_p, where p is a large prime number, and evaluates that polynomial a&|;—fo-begin ©ox7iieos st
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
v @ . . o N

¥ o lbyStanfordcpLib * but we thought it might be fun! MRSt @OTHfifet00 st

v [ src * . .
k< name_hash.cpp . / . . . :;an:agﬁsﬁilr:‘: 12208799 :::
» [ Other files int nameHash(string first, string last){ > last @OXTFFFFFFe120 sk

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

* 2731 - klLargePrime - 1.
~ N
To set a breakpoint so thal we can pause the
program and look around, click in the margin just
before fhe line number where you want fo pause.

*/

for (char ch: first + last) { ‘-............'7m
/* Convert the input character to lower case. The n

* lower-case letters are always less than 127.
*/
Open Documents = B3 © &/ |Ch = 'tO'Lower(Ch)F

mainpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp
}

return hashVal;

75
=

v
g‘
éI
o

=, c " . .
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 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
N 1 Main name_hash... 31
| g 2 Main main.cpp 23
I d 3 startupMain  platform.cpp 2208

main name _hash... 27
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o TSI T * P [T (I S s s -




@ - = File Edit Build Debug Analyze Tools Window Help

v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

< 4

v,
E% ]

Analyze

0

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

ry

HEm 3N B Y

Projects s @ HoE ¢+

B name hash.cpp il

- P

nameHash(string, string): int

¥ = £ B8 B (100%) 4 11:10AM %
+ | # Line: 66, Col: 9 B+

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

* some smaller prime number (.
* put we thought it might be fun!

*/

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.

Once the breakpoint is rveached, it will pull up all
sorfs of useful information,

© 66

*/

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

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

}

return hashVal;

ower case. The n

—

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

Address Condition

Ox4c9cc3

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Ignore

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
65 'A'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)

———
—
o | name fash
Debug € 7 (Z% o C [E Threads: #1name-hash + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number
> %0 nameHash  name_hash... 66 @1
. 1 Main name_hash... 31
| g 2 Main main.cpp 23
— I - 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T
e [l ©- Type to locate (Ctr

| T 7 T 5 [T T SR e -
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v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

< 4

v,
I:I

Analyze

0

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

ry

HEm 3N B Y

)

Projects s @ HoE ¢+

B name hash.cpp il

- P

nameHash(string, string): int

¥ = £ B8 B (100%) 4 11:10AM %
+ | # Line: 66, Col: 9

= Name

* F p, where is a large prime number, and evaluates that polynomial g’ —forbegin
_P p ge p poLy

* some smaller prime number (.
* put 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.

The yellow arrow points out where we are right now,

(You aren't expected to know this for CS

*/

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

/ “/
e6 lch = tolower(ch);

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

}

return hashVal;

ower case. The n

LS

Level
%0

oW =

(- % ¢- C [F] Threads: #1 name-hash

Function
nameHash
Main

Main
startupMain
main

File Line

name_hash... 66
name_hash... 31
main.cpp 23
platform.cpp 2208
name hash... 27

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

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

—

Address
0x4cScc3

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Condition Ignore

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
65 'A'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)

| B £~ Type to locate (Ctr.
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v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

< 4

v,
E% ]

Analyze

0

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

ry

HEm 3N B Y

)

Projects s @ HoE ¢+

B name hash.cpp il

- P

nameHash(string, string): int

¥ = £ B8 B (100%) 4 11:10AM %

+ | # Line: 66, Col: 9 B+

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

* some smaller prime number (.
* put 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

© 66

* 2731 - kLargePrime - 1.

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

(You aren't expected to know this for CS

*/

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

*/
lch = tolower(ch);

hashVal = (kSmallPrij

}

return hashVal;

r to 1;;;:.22227.?FE‘Hm

lways less than 127.

e * hashVal + ch) % kLargePrime;

—

LS

Level
%0

oW =

(- % ¢- C [F] Threads: #1 name-hash

Function
nameHash
Main

Main
startupMain
main

File Line

name_hash... 66
name_hash... 31
main.cpp 23
platform.cpp 2208
name hash... 27

+ s*_pped at breakpoint 1 (1) in thread 1.

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

Address
0x4cScc3

Condition

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Ignore

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
65 'A'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)

| B £~ Type to locate (Ctr.
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v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

< 4

v,
E% ]

Analyze

0

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

ry

HEm 3N B Y

Projects s @ HoE ¢+

B name hash.cpp il

- P

nameHash(string, string): int

¥ = £ B8 B (100%) 4 11:10AM %
+ | # Line: 66, Col: 9 B+

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

* some smaller prime number (.
* put we thought it might be fun!

*/

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.

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

© 66

*/

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

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

}

return hashVal;

ower case. The n

—

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

Address Condition

Ox4c9cc3

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Ignore

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
65 'A'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)

———
—
o | name fash
Debug € 7 (Z% o C [E Threads: #1name-hash + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number
> %0 nameHash  name_hash... 66 @1
. 1 Main name_hash... 31
| g 2 Main main.cpp 23
— I - 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T
e [l ©- Type to locate (Ctr

| T 7 T 5 [T T SR e -
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-| » _for_begin @ox7rrrrriTe030
» _for_end  @Ox7FFFFFFFe040 g

@ - = File Edit Build Debug Analyze Tools Window Help LOOk MP a‘t- Th‘s Pa V]e\ O\/€V heyeo
Projects P2 H @+ =
¥ i@ name-hash
|Ep name-hash.pro

» |G Headers S EFarjange gg?j‘accessibl& &'
v lig Sources * - - " N

» [ lib/StanfordcPPLib but w 4 L cEm eIy LIS Ee:iiv-al U@Ox?ffffrffemo _l:

M EEC - */ : kLargePrime 16908799 ﬁl

e« name_hash.cpp . . kSmallPrime 127 [

» [ Other files ame ng first, string last){ 0| last @oxrfiffrfe1zo Ik

S hashing scheme needs two prime numbers, a large prime and @ Nemssesem==’
rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.

16908799;
127;

tic const int kLargePrime
atic const int kSmallPrime

int hashVal = 0;

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

*/
Open Documents = B3 © 66 |Ch = to-l-ower((:h);

mainpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hash.cpp
}

return hashVal;

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ J D

o TSI T * P [T (I S s s -




@ - = File Edit Build Debug Analyze Tools Window Help
S B3+ *

x| o

Projecks ¥
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
¥ ligd Sources
» [ lib/StanfordCPPLib
¥ |l src
|« name_hash.cpp
» [ Other files

)
Gl
;]
S
.
=
¢

s |

]

Projects

L]

Analyze

()

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

ama

gl

This window lets you fake a look at all the values .

3 B0 Lt L0l B

| B £~ Type to locate (Ctr.
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B ) ) ) Name Value y
of the local variables that are in scope right now. [ .
» _ for_end @Ox?ffff’ffebol:lo &
fi <not ible=
CS Eorﬁrange 62?A‘BRESSI e E]
X QUL r— p— B |+ first @0x7rffFrfe100
* 1 hashval 0 n
/ | :;argﬁPr.ime 16908799 ml
ame ng first, string last){ RS
S hashing scheme needs two prime numbers, a large prime and @ e s s s e e == ==
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 las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
*/
= © 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
}
. (_ %~ C [ Threads: #1 name-hash # Stopped at breakpoint 1 (1) in thad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name hash... 27 T D



Depending on whal 0S you've using, these might be
in a different order, and there might be some
@ ) CiuFileuEdituBuilduDebug AalzeTaols window_tclp \/\lein—\OOkiV\q ones iy] ‘quye iV] addﬁ—iOV] )"O V]iCGY

B 3 5550000 L'y i

Projecks @ H E ¢ * Name Value y
@ 'J.[T]!rlame-hash \ -| » __for_begin @Ox?ffffiffeom &
—_ £ o ones like ch and hashval, d|* e, o #
g | v [l& Sources * 1 l:_h 65 'A ) i\
» [ lib/StanfordcPPLib but we gy - To ' bE;ZiVal U@CWFFFF ffe100 '|1:
- ¥ | src * : !
e B e . - - (| e e
» [ Other files ame ng first, string last){ 0| last @oxrfiffrfe1zo Ik
: S hashing scheme needs two prime numbers, a large prime and @ e s e e e === ==’
rime. These numbers were chosen because their product is less th
i ~31 - kLargePrime - 1.
=4
tic const int klLargePrime = 16908799;
E atic const int kSmallPrime = 127;
Fl*‘ int hashval = 0;
= /* Iterate across all the characters in the first name, then the las
B * name, updating the hash at each step.
*/
E for (char ch: first + last) {
= /* Convert the input character to lower case. The numeric values
g * lower-case letters are always less than 127.
ﬁ‘ */
= € 66 lch = tolower(ch);
Open Documents > B = ’ . .
W main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hash.cpp }
return hashVal;
ey } I
|
L] |
+ stopped at breakpoint 1 (1) in thad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash  name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name hash... 27 T ) D
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1t we ignore the weird—looking ones, we can
@ - = File Edit Build Debug AalzeT(mls Window H See SOYY]@ VHC@, .FaYYH\‘aY ma meso

Projects s @ HoE ¢+
¥ i@ name-hash
|i@ name-hash.pro

[en]

3 B0 R0 ) Liqany, 3t
Name Value y
-| » _for_begin @ox7rrrrriTe030
» _for_end  @Ox7FFFFFFFe040 g

| ] » & Headers S _ for_range <not accessible> &]
| v [id Sources * ph - LIS F‘h t i)SOA?fFFF‘fF 100 &
» [ lib/StanfordcPPLib ut w 4 - To ' firse Uc x e '|1:
M Ei“rcname hashicap */ § | “argeprime 16908799 ":l
= - 2 - . ksmallPri
| [ Other files ame ng first, string last){ i ———
S hashing scheme needs two prime numbers, a large prime and @ Nemmm=em====’
- rime. These numbers were chosen because their product is less th
N ~31 - kLargePrime - 1.
rojects
= . . .
Anatyze tic const int kLargePrime = 16908799;
(7] atic const int kSmallPrime = 127;

Help

int hashVal = 0;

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

for (char ch: first + last) {

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

)
Gl
;]
S
.
=
¢

‘ */
! Open Documents = B3 © 66 |Ch = tO-Lower(Ch);
[— main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

ama

name_hash.cpp }

return hashVal;

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ J D

o TSI T * P [T (I S s s -




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

@ - = File Edit Build Debug Analyze Tools Window Help R B E=(100%) #)) 11:10AM 1%

Projects T =S B =3 + % -} . Name Value Ty
@ ¥ i name-hash Va\ues The% \/\/eye deC\ayed \/\“‘\’ho a' » _ for_begin @OxTFFFFfe030 sk
- |Ep name-hash.pro » _ for_end @OxT7FFFFFFfe040 sk
() » & Headers CS __for range <not accessible>
g | v [l@ Sources * ch 65 'A ) ch
» [ lib/StanfordcPPLib but we gy - To > E;Z';Nal U@Ox?ffff ffe100 :;IE:
é 'Eécname hash.cop */ | kLargePrime 16908799 int
B . hash. . . ksmallPri i
R - G ocher s ame ng first, string last){ Mt @owrrtife120 st
: S hashing scheme needs two prime numbers, a lar
— rime. These numbers were chosen because thej s less th
L ~31 - kLargePrime - 1.
mm [ . . .
nayze tic const int kLargePrime = 16908799;
m (2] atic const int kSmallPrime = 127;
Help
ﬁ int hashval = 0;
resr /* Iterate across all the characters in the first name, then the las
B * name, updating the hash at each step.
*/
Y4 for (char ch: first + last) {

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

‘ */
! Open Documents = B3 666 |Ch = tO-Lower(Ch);
[— main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

s
[

name_hash.cpp }

return hashVal;

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ J D
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We can also see that, at this point, hashval

@ - = File Edit Build Debug Analyze Tools Window Help |S ST"\ zeyo R B E=(100%) #)) 11:10AM 1%
Projecks @ H E ¢ * -} ° Name Value Ty
¥ i@ name-hash a b _ for_begin @Ox7fFIfFffe030 sk

|Ep name-hash.pro » _ for_end @OxT7FFFFFFfe040 sk
v il Headers CS _ for_range <not accessible>
- h 65 'A' ch
v i@ Sources * - o ;
» [ lib/StanfordCPPLib bu W 4 - Tuir. " E;ifwal U@Ox?ffffrffemo ISI::
MUES */ ki fme 16908799 int
|+ name_hash.cpp . . mallPrime 127 inl
» [0 Other Files ame ng first, string last){ b last @OXTFFFFFTFe120 st

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

‘ */
! Open Documents = B3 © 66 |Ch = to-l-ower((:h);
mainpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hash.cpp
}

return hashVal;

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ ] D
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As we walk Through the program one step at a fime,
@ - = File Edit Build Debug AalzeT{mls window Help \/\/e v \\ See -\'hese Va\ues ChaV]qe,

Projects P2 H @+ =
¥ i@ name-hash
|Ep name-hash.pro
» & Headers

£ B8 B (100%) 4 11:10AM %
Name Value Ty

-| v _ for_begin @Ox7FFFFFFe030 sk
b _for_end  @Ox7fFFFFFFE040 sk
__for range <not accessible>

)
Gl
;]
S
.
=
¢

'J‘?éorigjzstanrardcppub * but we—g A EIE - g ﬁzﬁwal :@?O?Wff:ffemo E?:
- J;I;Ircname hash.cpp */ :;argﬁPPr.ime 12?08799 |n:
| » [ Other files ame ng first, string last){ Slast . @OXIFHHTFTe120 st
S hashing scheme needs two prime numbers, a large prime and a
— rime. These numbers were chosen because their product is less th
PﬁL ~31 - kLargePrime - 1.
gﬁ tic const int kLargePrime = 16908799;
(2] atic const int kSmallPrime = 127;

Help

int hashVal = 0;

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

for (char ch: first + last) {

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

‘ */
! Open Documents = B3 © 66 |Ch = tO-Lower(Ch);
[— main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

ama

name_hash.cpp }

return hashVal;

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ J D
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Now, let's fake a look at fhis for loop.

@ - = File Edit Build Debug Analyze Tools Window Help R B E=(100%) #)) 11:10AM 1%

Projecks @ H E ¢ * -} Name Value Ty
¥ i@ name-hash a b _ for_begin @Ox7fFIfFffe030 sk
|Ep name-hash.pro » _ for_end @OxT7FFFFFFfe040 sk

» i Headers CS __for_range <n:l)t‘accessible>
v [ic? Sources * ch 65'A° ch
» [ lib/StanfordCPPLib but we g A EIE - g E;Z‘;Nal 0@0x?frrfrfre100 :‘IE:
M EEC - */ kLargePrime 16908799 int
e« name_hash.cpp . . kSmallPrime 127 int
» [ Other files ame ng first, string last){ > last @OXTFFFFFFe120 sk

S 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.

16908799;
127;

tic const int kLargePrime
atic const int kSmallPrime

int hashVal = 0;

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

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

}
“retirn RashVval; === """ TTTSmmssssssssssssssssess

© 66

Open Documents B =
main.cpp
name_hash.cpp

¢ BN BN BN BN BN BN BN BN 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ ] D
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This loop is a range—based for loop. It says
*for each character in the string first + last,

@ - = File Edit Build Debug Analyze Tools Window Help R B E=(100%) #)) 11:10AM 1%

Projects CRTAR=T= - N 2 -] N N P Name Value Ty
@ ¥ i name-hash do Some‘tyn V]q \/\“Th ‘tha‘\» ChaVaCTeY o ‘ a' b _ for_begin @Ox7fFIfFffe030 sk
- |Ep name-hash.pro » _ for_end @OxT7FFFFFFfe040 sk
fo— » [ Headers CS _ for_range <n:l>t‘auessible>
g | 7l Sources * butme st P — °
» [ lib/stanfordCPPLib 4 ~ rutT. hashval 0 n
v I src */ kLargePrime 16908799 int
é |« name_hash.cpp . . ksmallPrime 127 int
| » [ Other files ame ng first, string last){ > last @OXTFFFFFfe120 sty
: S 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.
mm . . .
Anatyze tic const int kLargePrime = 16908799;
m (2] atic const int kSmallPrime = 127;
Help
Fl*‘ int hashval = 0;
resr /* Iterate across all the characters in the first name, then the las
B * name, updating the hash at each step.
Y4 for (char ch: first + last) {

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

}
“retirn RashVval; === """ TTTSmmssssssssssssssssess

Open Documents s B = < 66
main.cpp

name_hash.cpp

ama

¢ BN BN BN BN BN BN BN BN Ry

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ ] D
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Remember (from a while back) fhat we entfered

@ - = File Edit Build Debug Analyze Tools Window Help R B E=(100%) #)) 11:10AM 1%
Projecks @ H E ¢ * -} “—he V]ame Ada Love\aceo Name Value Ty
@ ¥ i name-hash a' b _ for_begin @Ox7fFIfFffe030 sk
- |Ep name-hash.pro » _ for_end @OxT7FFFFFFfe040 sk
[ » [ Headers CS T]ﬁ:‘rirange gg?j‘auessibl& :
| v cl [«
g I J‘?éorigjzstanrardcppub * put wey - TCIn: . E;Z';Nal U@Oﬁffff’ffemo :ZIE:
é M Ei“rcname — */ kLargePrime 16908799 int
G — = - . kSmallPri i
| » [ Other files ame ng first, string last){ st @OXTHHHTe120 st
: S 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.
mm . . .
Anatyze tic const int kLargePrime = 16908799;
m (2] atic const int kSmallPrime = 127;
Help
Fl*‘ int hashval = 0;
resr /* Iterate across all the characters in the first name, then the las
B * name, updating the hash at each step.
Y4 for (char ch: first + last) {

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

}
“retirn RashVval; === """ TTTSmmssssssssssssssssess

Open Documents s B = < 66
main.cpp

name_hash.cpp

ama

¢ BN BN BN BN BN BN BN BN Ry

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ ] D
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@ - = File Edit Build Debug Analyze Tools Window Help

)
Gl
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S
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s |

]

Projects

L]

Analyze

()

Help

ama

gl
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Projecks
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
¥ ligd Sources
» [ lib/StanfordCPPLib
¥ |l src
|« name_hash.cpp
» [ Other files

Open Documents
main.cpp
name_hash.cpp

S B3+ *

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

L= L

ng first, string last){
S 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.

16908799;
127;

tic const int kLargePrime
atic const int kSmallPrime

int hashVal = 0;

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

for (char ch: first + last) {

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

return hashVal;

v last

c-]
*
*/
m e 66
(4 CY_—C =
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

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

Address
0x4cScc3

Function Line

2208

Condition

Ignore

Name Value
-| » __for_begin @Ox7FFFfFfe030

» _for_end  @Ox7FFFFFFe040
S o

| & 65 'A' |

PTTTSe @ORTTIITITTE 100
hashval 0
kLargePrime 16908799
ksmallPrime 127

@Ox7ffffffe120

(all)

name _hash... 27 [

| B £~ Type to locate (Ctr.
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So now we know where we are (line ), how we got
@ - = File Edit Build Debug Analyze Tools Window Help ‘\—heye ( ma|m Ca\\ed nameHaSh ) / amd ‘\'he Va\ues |V] ‘\—he
me-hash E—— = PVOQVam aT Th‘s PO‘V\TQ

|Ep name-hash.pro
» & Headers

£ B8 B (100%) 4 11:10AM %
Name Value Ty

-| v _ for_begin @Ox7FFFFFFe030 sk
b _for_end  @Ox7fFFFFFFE040 sk
__for range <not accessible>

)
Gl
;]
S
.
=
¢

'J‘?éorigjzstanrardcppub * but we—g A EIE - g ﬁzﬁwal :@?O?Wff:ffemo E?:
- J;I;Ircname hash.cpp */ :;argﬁPPr.ime 12?08799 |n:
| » [ Other files ame ng first, string last){ Slast . @OXIFHHTFTe120 st
S hashing scheme needs two prime numbers, a large prime and a
— rime. These numbers were chosen because their product is less th
PﬁL ~31 - kLargePrime - 1.
gﬁ tic const int kLargePrime = 16908799;
(2] atic const int kSmallPrime = 127;

Help

int hashVal = 0;

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

for (char ch: first + last) {

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

‘ */
! Open Documents = B3 © 66 |Ch = tO-Lower(Ch);
[— main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

ama

name_hash.cpp }

return hashVal;

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ J D
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Now, let's do something really cool - we've going to
@ - = File Edit Build Debug Analyze Tools Window Help Vum Th‘S Pyoqyam Ome \”/]e a“— a T‘me/ Wa“’cv”mq WMa‘\'
e i happens af each step:

|Ep name-hash.pro
» & Headers

£ B8 B (100%) 4 11:10AM %
Name Value Ty

-| v _ for_begin @Ox7FFFFFFe030 sk
b _for_end  @Ox7fFFFFFFE040 sk
__for range <not accessible>

)
Gl
;]
S
.
=
¢

'J‘?éorigjzstanrardcppub * but we—g A EIE - g ﬁzﬁwal :@?O?Wff:ffemo E?:
- J;I;Ircname hash.cpp */ :;argﬁPPr.ime 12?08799 |n:
| » [ Other files ame ng first, string last){ Slast . @OXIFHHTFTe120 st
S hashing scheme needs two prime numbers, a large prime and a
— rime. These numbers were chosen because their product is less th
PﬁL ~31 - kLargePrime - 1.
gﬁ tic const int kLargePrime = 16908799;
(2] atic const int kSmallPrime = 127;

Help

int hashVal = 0;

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

for (char ch: first + last) {

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

‘ */
! Open Documents = B3 © 66 |Ch = tO-Lower(Ch);
[— main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

ama

name_hash.cpp }

return hashVal;

gl

€ 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 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ J D
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® - o File Edit Build Debug Analyze Tools Window Help ¥ = R B E=(100%) #)) 11:10AM 1%

Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int

+ # Line: 66, Col: 9 Z8 Name Value Ty
T e nach.pro * F_p, where p is a large prime number, and evaluates that polynomial a&|;—fo-begin ©ox7iieos st
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
v @ . . o N

¥ o lbyStanfordcpLib * but we thought it might be fun! MRSt @OTHfifet00 st

v [ src * . .
k< name_hash.cpp . / . . . :;an:agﬁsﬁilr:‘: 12208799 :::
» [ Other files int nameHash(string first, string last){ > last @OXTFFFFFFe120 sk

/* 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.
*/

static const int kLargePrime

static const int kSmallPrime

16908799;
127;

int hashVal = 0;

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

for (char ch: first + last) {

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

*/
Open Documents 15 o 66 |Ch = to-l.ower((:h);
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

o name_hash.cpp }

return ha
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Right above the stack frace, you'll see there are

&) —
o 4 - T -has
Debug & 7 (C% e C [E Thi ads: #1 name-has Some Sma\\ bu‘TTOM |COV]S‘
Level  Function Fil i Threads
> %0 nameHash  nagle_hash... 66 (all)
N _ e hash... 31
[~ 2 Main main.cpp 23
d 3 startupMain  platform.cpp 2208

4 main name hash... 27 | & D
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@ - = File Edit Build Debug Analyze Tools Window Help

Projects T e BE +* B name hash.cpp XA

¥ = £ B8 B (100%) 4 11:10AM %
X nameHash(string, string): int

+ # Line: 66, Col: 9 Z8 Name Value Ty
T et pro * F_p, where p is a large prime number, and evaluates that polynomial g;—forbegin So7Tiieoss =
— > I8 Headers * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
¥ o lbyStanfordcpLib * put we thought it might be fun! MASC o @UTTe100 st
. . . orgrrine (g
| oesi » [[# Other files int nameHash(string first, string last){ b last @OXTFFFFFFe120 st

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

Debug

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

]

R * 27231 - kLargePrime - 1.

= ./

nayze static const int kLargePrime = 16908799;
(2] static const int kSmallPrime = 127;

int hashVal = 0;

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

Yy 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.

NP D &Pl

e |

— */
E Open Documents = B3 © 66 |Ch = tO-Lower(Ch);
1!: mainpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
4 name_hash.cpp
}
return ha

gl

These bultons let you resume the program, stop the

&) —
Debug 2 R : C - ads: # nae— as P , o
(a2 C = Th ads: #1 h
Level  Function Fil Threads
> %0 nameHash  nagle_hash... 66 (all)
e _ e hash... 31
[~ 2 Main main.cpp 23

3 startupMain  platform.cpp 2208
4 main name _hash... 27
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@ - = File Edit Build Debug Analyze Tools Window Help

¥ = £ B8 B (100%) 4 11:10AM %

Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + | # Line: 66, Col: 9 =8 Name Value Ty
”ﬁgziggmma * F_p, where p is a large prime number, and evaluates that polynomial g;—forbegin So7Tiieoss =
o1 > I8 Headers * some smaller prime number g. (You aren't expected to know this for C§| _forramge <notaccessble
¥ o lbyStanfordcpLib * put we thought it might be fun! M @OHTei0o s

v |l src

|« name_hash.cpp
» [ Other files

s |

Help

NP D &Pl

e |

Open Documents ~ B+
main.cpp
o name_hash.cpp

ama

gl

*/

L * 2731 - kLargePrime - 1.

C] ./

nayze static const int kLargePrime = 16908799;
(2] static const int kSmallPrime = 127;

=S 66

int nameHash(string first, string last){

kLargePrime 16908799
ksmallPrime 127
v last @Ox7FFFFFffe120

int
int
sk

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

int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric value
* lower-case letters are always less than 127.
*/
lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

}

return ha
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» & Headers
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¥ |l src
|« name_hash.cpp
» [ Other files

NP D &Pl

s |

]

Projects

L]

Analyze

[
Help

e |

Open Documents ~ B+
main.cpp
o name_hash.cpp

ama

gl

Projects CRTAR=T= - N 2

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

¥ = £ B8 B (100%) 4 11:10AM %

+ | # Line: 66, Col: 9 B+

Name

Value
@OxXTFFFFFFFe030

sk

* F p, where p isla large prime number, and evaluates that polynomial = 8 oo AL s
* some smaller prime number gq. (You aren't expected to know this for CS

__for range <not accessible>

ch 65 'A' ch
* put we thought it might be fun! > first @OxTFFFfFffe100 sk
hashval 0 int
*/ kLargePrime 16908799 int

. . . . kSmallPri i
int nameHash(string first, string last){ bt T @axTHrtEe120 Sh

/* 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.
*/

static const int kLargePrime

static const int kSmallPrime

16908799;
127;

int hashVal = 0;

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

for (char ch: first + last) {

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

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

= © 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
}
return ha
} Once you're confident that you've on the *Step Over’

=, _ butfon - and not the *step Into* or *Step out”
> -I-_e m::-(l)ansh r|:ialrene_hash... ;L”E bu“—_"o V] S - go a V] d C\ |Ck r" ! Whe m L&Ou do ” (T:l'l;eads
. 1 Ma!n nanjeihash... 31

T | S Mot padormcop 20 |
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o name_hash.cpp

x| o

Projects ¥
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

Open Documents ~ B+
main.cpp

- @ ch = tolower(ch);
= 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
}
return ha

B name hash.cpp 4% # nameHash(string, string): int 4+ # Line: 67, Col:9 B
* 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
* put 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.
*/

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.
*/
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 1las

Level  Function 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

| B £~ Type to locate (Ctr.
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.your window should look something like this,

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)

Threads
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Projects ¥
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

Open Documents ~ B+
main.cpp
name_hash.cpp

- @ ch = tolower(ch);
= 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
}
return ha

B name hash.cpp 4% # nameHash(string, string): int 4+ # Line: 67, Col:9 B
* 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
* put 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.
*/

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.
*/
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 1las

going on.
Level  Function 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

| B £~ Type to locate (Ctr.
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Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Okay! A few things have changed., Let's see whaf's

Value
@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a’
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)

Threads
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Projects ¥
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

Open Documents ~ B+
main.cpp

B name hash.cpp 4% # nameHash(string, string): int 4+ # Line: 67, Col:9 B
* 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
* put 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.
*/

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.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric value
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

then the 1las

return ha

G (_“_ ¢ C [E] Threads: #1 name-has

is now poinfing at line o7,

Level  Function File Line
“ 0 nameHash name_hash... 67
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208

main name _hash... 27

| B £~ Type to locate (Ctr.

First, notice that our helpful Yellow Arrow friend

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)
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Projects ¥
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
v lig Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other files

Open Documents ~ B+
main.cpp

B name hash.cpp 4% # nameHash(string, string): int 4+ # Line: 67, Col:9 B
* 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
* put 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.
*/

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.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric value
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

then the 1las

return ha

we sfopped. You just ran a single line of

G (_“_ ¢ C [E] Threads: #1 name-has

Level  Function File Line ] P ‘\’“’ \ ]
“ 0 nameHash name_hash... 67 Pyoqya m * Ye % COO *
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208

main name _hash... 27

| B £~ Type to locate (Ctr.

We'vre now at the line rvight affer the one where

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

the

Value
@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a’
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)
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v [ src
|+ name_hash.cpp
» [ Other Files
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Debug
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Projects
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Analyze

0

Help

Open Documents ~ B+
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- @ ch = tolower(ch);

- P

B name hash.cpp 2% 4+ # Line: 67, Col:9 B
* 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
* put 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.
*/

static const int kLargePrime

static const int kSmallPrime

nameHash(string, string): int

16908799;
127;

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

main.cpp = 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
A name_hash.cpp }
return ha
n name-hash
g | . .
o, So what did that line of code do?
Debug
Level  Function File Line
> “ 0 nameHash name_hash... 67
. 1 Main name_hash... 31
. 2 Main main.cpp 23
O 3 startupMain  platform.cpp 2208
* | 4 main name hash... 27 & )
- | B £~ Type to locate (Ctr. nlssue55earch ResultsnpplicationoutputCnmpileoutputQML{JSConsolenGeneralMessages_

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

(all)

Threads

¥ = £ B8 B (100%) &) 11:27AM %

sk
sk

sk
int
int
int
sk




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

L

a8 3l

.

g

L

RS e o

Projects ¥ e 9
¥ i@ name-hash
|Ep name-hash.pro
» & Headers
¥ ligd Sources
» [ lib/StanfordCPPLib
¥ |l src
|« name_hash.cpp
» [ Other files

Projects

L]

Analyze

()

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

* /
o ch = tolower(ch);
= 67 ""hESﬂVET'='11EﬂMTrU’*ime * hashVal + ch) % kLargePrimeg
}
return ha

¥ = @ %

+ # Line:67,Col: 9
* 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
* put 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.
*/

static const int kLargePrime

static const int kSmallPrime

=+ % B name hash.cpp % X “ nameHash(string, string): int

16908799;
127;

int hashVal = 0;

/* Iterate across all the characters in the first name,
* name, updating the hash at each step.
*/
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 1las

G (_“_ ¢ C [E] Threads: #1 name-has

Level  Function File Line

“0 nameHash  name_hash... 67 \ . _F _‘. \_F
1 Main name_hash... 31 OW@Y"CaSe vevs‘om O | Se °
2 Main main.cpp 23
3 startupMain  platform.cpp 2208

main name _hash... 27

| B £~ Type to locate (Ctr.

= Name

This line converts ch To lower case, The tolower
function takes in a character and returns a lower—
case version of it, so this overwrites ch with a

B E(100%) #) 11:27AM 3%
Value Ty
b _ for_begin @Ox7fFIfFffe030 sk
b _for_end  @Ox7fFFFFFFE040 sk
__for range <not accessible>
ch 97 'a' ch
» first @OxT7FFFFFFfe100 sk
hashval 0 int
kLargePrime 16908799 int
kSmallPrime 127 int
v last @Ox7FFFFFfe120 sk

Threads
(all)
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Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + # Line:67,Col: 9 =8 Name Value Ty
T et pro * F_p, where p is a large prime number,  and evaluates that polynomial g;—forbegin S07Hieoss =
» [t Headers X CS T..I=n:‘r7range <not accessible> :
v lig Sources cl 97'a" d

» [ lib/StanfordCPPLib 3 E;waal UCO!OX'/ffffrffemO |5|5:
MUES . . kLargePrime 16908799 int

s~ name_hash.cpp KkSmallPri i
- You can acfually see this by looking at the values fomalprme 27

N a
panel over on the side: o

_—

SmallPrime = 127;

. . int hashVal = 0;

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

for (char ch: first + last) {

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

*/
Open Documents s B = © Ch = to-l-ower(Ch) ;
maincpp = 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp

}

return hashVal;
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Debug & 7 (C % - C [F] Threads: #1name-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 0x4c9¢cc3 (all)
1 Main name_hash... 31
| g 2 Main main.cpp 23
— . 3 startupMain  platform.cpp 2208
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Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + # Line:67,Col: 9 =8 Name Value Ty

o * F p, where p is a large prime number, and evaluates that polynomial & —fo-begin @ux7iffifife030 st

» & Headers . 3 CS “Tor fange <not ajcessible>
I~ "t

v i@ Sources o ?a Frrerfe100 :E

: g lsirbc/StanfardCPPLib L"E:hva'!‘ . 26903799 m:

. . . rgePrime Ini

e Notice fhal the value associafed with ch has changed fomalprme 27

from 'A' o 'a' - if's now in lower—case: o

SmallPrime = 127;

. . int hashVal = 0;

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

for (char ch: first + last) {

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

*/
Open Documents s B = © Ch = to-l-ower(Ch) ;
maincpp = 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp

}

return hashVal;

75
=

v
g‘
éI
o

=, c
Debug & 7 (C % - C [F] Threads: #1name-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 0x4c9¢cc3 (all)
1 Main name_hash... 31
| g 2 Main main.cpp 23
— . 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T D
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Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + # Line:67,Col: 9 =8 Name Value Ty
¥ i@ name-hash * 3 1 i -| v _ for_begin @Ox7FFFFFFe030 sk
B name-hach.pro F p, where p is a lardge prime number, and evaluates that polynomial a(;—for-oeam SOCHEERT &

» [t Headers X CS _ for_range <not accessible>
v lig Sources c_h 97'a’ ch
» [ lib/StanfordcPpLib T
v | src . . . . . kLargePrime 16908799 int
|+ name_hash.cpp —F v d ksmallPrime 127 inl
© g o name 1t you'll notfice, this value is in red while all fhe ,fomalprme 27

: a
other values are in black, o

_—

SmallPrime = 127;

. . int hashVal = 0;

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

for (char ch: first + last) {

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

*/
Open Documents s B = © Ch = to-l-ower(Ch) ;
maincpp = 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp

}

return hashVal;

75
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v
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o

=, c
Debug & 7 (C % - C [F] Threads: #1name-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 0x4c9¢cc3 (all)
1 Main name_hash... 31
| g 2 Main main.cpp 23
— . 3 startupMain  platform.cpp 2208
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» [ Other files

s |

]

Projects
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Analyze
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Help

e |

Open Documents
main.cpp
o name_hash.cpp

ama

gl

=, «
Debug & 7 (C % o2 C [E] Threads: #1name-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 0x4c9¢cc3 (all)
Jr. 1 Main name_hash... 31
| g 2 Main main.cpp 23
E—2] 3 startupMain  platform.cpp 2208
* | 4 main name hash... 27 T
- | B £~ Type to locate (Ctr.

Projects b

TS B @+

|Ep name-hash.pro

» [ lib/stanfordCPPLib

|« name_hash.cpp

B name hash.cpp % X “ nameHash(string, string): int + # Line:67,Col: 9 B+
* F p, where is a large prime number, and evaluates that polynomial a
. . f“ia{ CS

This indicates that the value here has changed since

the previous step, This is a really useful way fo
keep track of whaf's changing as you run the :
program,

_—

SmallPrime

127;
int hashVal = 0;

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

then the 1las

}

return hashVal;

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a'
@OxTFFFFFFFe100
0
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@Ox7FFFFFFfe120

Issues 74| Search Results J 1| Application Output §E5| Compile Output §E] QML/JS Console General Messages
pp p p! a

¥ = £ B8 B (100%) &) 11:27AM %

sk
sk

sk
int
int
int
sk




@ - = File Edit Build Debug Analyze Tools Window Help

Projects ¥ " B+ @ + *
v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
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» [ Other Files
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Debug
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B name hash.cpp il

¥ = £ B8 B (100%) &) 11:27AM %

- # nameHash(skring, string): int + # Line:67,Col: 9 B+

* F p, where is a large prime number, and evaluates that polynomial a
— -.“Q{ CS

Now, lef's take a look at line 67, where we are
right now,

Projects

L]

Analyze

0

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

< 67

ry
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_—

SmallPrime 127;

int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}

return hashVal;

Condition

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Ignore

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120
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Debug & 7 (C % - C [F] Threads: #1name-hash % Stopped: "end-stepping-range”.

Level  Function File Line Number Function File Line Address
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Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + # Line:67,Col: 9 =8 Name Value Ty
T et pro i F p, where p is a lardge prime number, and evaluates that Eolynomialcg':zgigm gggm$§ggg
» [t Headers _ for_range <not accessible>

& . . . : ch 97 'a' ch
J?éongj&;anrmdcwub NOT qo V] M a ‘|€ / Th‘s |S a PVG‘H»% de V]S@ \‘ Vle O‘F 4 E;Z';Nal U@Ox?fffffffemo :::
MUES . kLargePrime 16908799 int

55 hash. h .
— code. It pertorms some weird sort of e T

mathematical calculation on a bunch of different |,

values., L

SmallPrime = 127;

. . int hashVal = 0;

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

for (char ch: first + last) {

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

*/
Open Documents - © ch =_tolower(ch):
maincbp < 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp

}

return hashVal;
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Debug & 7 (C % - C [F] Threads: #1name-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 0x4c9¢cc3 (all)
1 Main name_hash... 31
| g 2 Main main.cpp 23
— . 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T D
L

o TSI T * P [T (I S s s -




® - o File Edit Build Debug Analyze Tools Window Help ¥ = R BN E(100%) #)) 11:27AM 1%

Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + # Line:67,Col: 9 =8 Name Value Ty
VG namehash * F_p, where p is a large prime number, and evaluates that polynomial a|;—fobegin Qoxrieoso s
v (& Headers G5 CS " for_range <ntl)tlaccessible>
v lig Sources ch 97'a ch

» [ lib/stanfordCPPLib ® first @OxTFFFFfe100 st

" Fundamentally, though, it's just computing some e e sz

kLargePrime int
|+ name_hash.cpp ksmallPrime 127 inl
» [ Other files

weird function ot some values and stashing it info vl e

hashVal,

_—

SmallPrime = 127;

. . int hashVal = 0;

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

for (char ch: first + last) {

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

*/
Open Documents - © ch =_tolower(ch):
maincbp < 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp

}

return hashVal;

75
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v
g‘
éI
o

=, c
Debug & 7 (C % - C [F] Threads: #1name-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 0x4c9¢cc3 (all)
1 Main name_hash... 31
| g 2 Main main.cpp 23
— . 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T D
L
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Projects ¥ " B+ @ + *
v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

=
=

Debug

]

B name hash.cpp il

¥ = £ B8 B (100%) &) 11:27AM %

- # nameHash(skring, string): int + # Line:67,Col: 9 B+

* F p, where is a large prime number, and evaluates that polynomial a
— -.“Q{ CS

Lef's go run that line of code and see what
happens!

Projects

L]

Analyze

0

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

< 67

ry

HEm 3N B Y

_—

SmallPrime 127;

int hashVal = 0;

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

for (char ch: first + last) {

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

ch tolower(ch):

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

}

return hashVal;

Condition

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Ignore

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a'
@OxTFFFFFFFe100
0

16908799

127
@Ox7FFFFFFfe120

———
—
: | name fash

=,

Debug & 7 (C % - C [F] Threads: #1name-hash % Stopped: "end-stepping-range”.

Level  Function File Line Number Function File Line Address

> 0 nameHash name_hash... 67 @1 nameHash(... /home/keit... 66 0x4c9¢cc3

. 1 Main name_hash... 31

[~ 2 Main main.cpp 23

- 3 startupMain  platform.cpp 2208

main

name hash... 27 T

| B £~ Type to locate (Ctr.

4 [ )
| T 7 T 5 [T T SR e -

sk
sk

sk
int
int
int
sk

Threads
(all)



@ - = File Edit Build Debug Analyze Tools Window Help

Projects

» & Headers
¥ ligd Sources

¥ |l src

Projects

L]

Analyze

[
Help

RS e o

X

Open Documents
main.cpp
name_hash.cpp

amaf

.

g

L

P v H@

3
i

- 5

. |

B name hash.cpp % X “ nameHash(string, string): int
¥ i@ name-hash

|Ep name-hash.pro
» [ lib/stanfordCPPLib

|« name_hash.cpp
» [ Other files

bW =0

* 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
* put 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.
*/
static const int kLargePrime

16908799;
static const int kSmallPrime

127;

int hashVal = 0;

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

for (char ch: first + last) {

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

ch = tolower(ch);

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

}

return hashVal:

Hover over the *Step Over” bufton, confirm that

the bulton you're clicking really is *Step oOver,”
and click it When you do..

| B £~ Type to locate (Ctr.

n Issues Search Resu

ondition Ignore

¥ = £ B8 B (100%) &) 11:27AM %
+ # Line:67,Col: 9 28 Name

Value Ty
@OXT7FFFFFFe030 sk
@OxT7FFFFFffe040 sk
<not accessible>

kLargePrime 16908799 int
ksmallPrime 127 int

97 'a' ch
@OxT7FFFFFFfe100 sk
0 int
@OxT7FFFFffe120 sk

Threads
(all)
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Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + | # Line:62,Col:5 =8 Name Value Ty
e ot * F_p, where p is a large prime number, and evaluates that polynomial & e rcaa0 o
rE.EHeaders * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
S B lio/StanfordCPPLIb * put we thought it might be fun! M @OTTei00 sk
v [ src * . ¢
rame sonoo . N . orgrrine Yo
» [ Other files int nameHash(string first, string last){ > last @OXTFFFFFFe120 sk
: /* 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.
*/
= . . .
Analyze static const int kLargePrime = 16908799;
i (2] static const int kSmallPrime = 127;
Help
Fl*‘ int hashval = 0;
= /* Iterate across all the characters in the first name, then the las
) * name, updating the hash at each step.
*
¢ : / .
Ei < 62 [for (char ch: first + last) { . .
= /* Convert the input character to lower case. The numeric val
E. * lower-case letters are always less than 127.
&! */ S
E : Open Documents B = © Ch = tOlower(Ch); . .
W main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
o name_hash.cpp }
m return hashValg
o ol |
== | }
n name-hash
il . . . .
&) S— . you'll end up with something like this:
Debug
Level  Function File e Threads
> “ 0 nameHash name_hash... 62 (all)
. 1 Main name_hash... 31
| g 2 Main main.cpp 23
— - 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T y D
L,

o TSI T * P [T (I S s s -
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Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + | # Line:62,Col:5 =8 Name Value Ty
e ot * F_p, where p is a large prime number, and evaluates that polynomial & e rcaa0 o
rE.EHeaders * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
™ B8 llbetanfordcPrLb * but we thought it might be fun! Mk | @UNTiife1o0 sk
v [ src * . ¢
k< name_hash.cpp . / . . . :ﬂgﬁm:: 12?08799 :::
» [ Other files int nameHash(string first, string last){ > last @OXTFFFFFFe120 sk
: /* 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.
*/
Al:nfl static const int kLargePrime = 16908799;
i (2] static const int kSmallPrime = 127;
Help
Fl*‘ int hashval = 0;
= /* Iterate across all the characters in the first name, then the las
) * name, updating the hash at each step.
*
% ) / .
Ei < 62 [for (char ch: first + last) { . .
= /* Convert the input character to lower case. The numeric val
E. * lower-case letters are always less than 127.
&! */ S
E : Open Documents s B = © Ch = tOlower(Ch); . .
W main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
o name_hash.cpp }
m return hashValg
ey }
n name-hash
L] |
=, —_— Let's see whaf's changed,
Debug
Level  Function File e Threads
> “ 0 nameHash name_hash... 62 (all)
. 1 Main name_hash... 31
| g 2 Main main.cpp 23
— - 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T y D
L,

o TSI T * P [T (I S s s -
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Projects T =S B =3 + % ) EI Name - Value - Ty
| B o changed to 47, We know that it changed because the BT
(— | b [ Headers _ for_range <not accessible>
¥ |igd Sources . . . ch 97 'a' ch

P S enicon value is in red, and we know fhal nothing else Yoo s
3 'Iierc . . . j,..., agadoo !nl
é »@oﬁerriles_h heee Chamqed because V\O‘H'HV\Q 6\56 IS 1IN Ved! -ti?aupnme ggmrrﬁrreuo s
ol £ a
- — ———————————————— - ess th

. . -
me - 1.
atic const int kLargePrime = 16908799;
= . . static const int kSmallPrime = 127;

: int hashval = 0;
: /* Iterate across all the characters in the first name, then the las
B * name, updating the hash at each step.

*/

Ei + 62 [for (char ch: first + last) {
= /* Convert the input character to lower case. The numeric values
g * lower-case letters are always less than 127.
.-:5! */
E | Open Documents > B = © Ch = tO-Lower(Ch);
W mainpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

4 name_hash.cpp

}

M return hashVal;
ey } -

G C_“Z r~ 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... 62 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [ ] D

o TSI T * P [T (I S s s -
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@ Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + | # Line:62,Col:5 =8 Name Value Ty
L= T et pro * F_p, where p is a large prime number, and evaluates that polynomial g;—forbegin So7Tiieoss =
e » i Headers * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
(,. ”?éorig/:stanrardcppub * but we thOUght it might be fun! *[\irsliwl S-;Ox?ffff‘ffemo ;:t:
%_ _ M E;cname — */ kizrgeapr.ime 16908799 :21

B - overries int nameHash(string first, string last){ L e ttirerre20.
: /* This hashing scheme needs two prime numbers, a large prime and a

— * prime. Thes . :
pn!lgﬂm . 2,\31 . \
. - o Second, wofice that we're back up af fhe top of
Analyze S a :!.C C . v
- ® static cdf  the for loop, since that's where the yellow arrow
?é int hash is poinfing. We ended up back here because this
£d /* Tterat is the next line that getfs execufed,
B * name,
o~ - .

E |Lf§2 lfor (char ch: first + last) {
= 9= /* Convert the input character to lower case. The numeric e
!i * lower-case letters are always less than 127.
5! */
E: Open Documents = B3 i Ch = tO-Lower(Ch);
1!: mainpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

4 name_hash.cpp

}

return hashVal;

gl

=, c
Debug & 7 (C % - C [F] Threads: #1name-hash % Stopped: "end-stepping-range”.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> “ 0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
Jr. 1 Main name_hash... 31
| g 2 Main main.cpp 23
— 3 startupMain  platform.cpp 2208
* | N 4 main name _hash... 27 [ D

o TSI T * P [T (I S s s -




® - o File Edit Build Debug Analyze Tools Window Help ¥ = R EX E(100%) #)) 11:35AM 1%

x| o

Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int

+ # Line:62,Col:5 Z8 Name Value Ty
T e nach.pro * F_p, where p is a large prime number, and evaluates that polynomial a&|;—fo-begin ©ox7iieos st
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
v @ . . o N

¥ o lbyStanfordcpLib * but we thought it might be fun! MRSt @OHfifeto0 st

v [ src * . .
k< name_hash.cpp . / . . . :;an:agﬁsﬁilr:‘: 12?08799 :::
» [ Other files int nameHash(string first, string last){ > last @OXTFFFFFFe120 sk

/* 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.
*/

static const int kLargePrime

static const in '

16908799;
127 -

}

return hashVal;

7; int hash]  We just single—sfepped through a single iteration
£
= /* Tterat of that loop: Pretty cool:
B * name,
o */
4 |L¢§2 lfor (char ch: first + last) {
9= /* Convert the input character to lower case. The numeric e
!i‘ * lower-case letters are always less than 127.
= g
| Open Documents B = © Ch = tOlower(Ch);
1”:: ﬂﬂgﬂmwp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

=, c
Debug & 7 (C % - C [F] Threads: #1name-hash % Stopped: "end-stepping-range”.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> “ 0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
1 Main name_hash... 31
| g 2 Main main.cpp 23
— . 3 startupMain  platform.cpp 2208
* | N 4 main name hash... 27 T D
L
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Projects ¥
v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

B+

=

Debug

]

Projects

L]

Analyze

0

Help

Open Documents ~ B+
main.cpp
name_hash.cpp

ry

HEm 3N B Y

)

- P

B name hash.cpp $I% B
* 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
* put 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.
*/

static const int kLargePrime =

static const in ' =

=+ % nameHash(string, string): int + | # Line:62,Col:5

16908799;
127 -

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

Value

@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
97 'a'
@OxTFFFFFFFe100
a7

16908799

127
@Ox7FFFFFFfe120

int hash _ .
Let's go do it again:
/* Iterat
* name,
- */
(L>§2 lfor (char ch: first + last) {
9= /* Convert the input character to lower case. The numeric e
* lower-case letters are always less than 127.
*/
o ch = tolower(ch);

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

return hashVal;

G (_“_ ¢ C [E] Threads: #1 name-hash

+ stopped: "end-stepping-range”.

| B £~ Type to locate (Ctr.

| T 7 T 5 [T T SR e -

¥ = £ B8 B (100%) € 11:35AM %

sk
sk

sk
int
int
int
sk

Level  Function File Line Number Function File Line Address Condition Ignore Threads
+ 0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name hash... 27 T D
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» [ Other files

Open Documents
main.cpp
name_hash.cpp

BwMm = Oz

< 62

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.
*/
static const int kLargePrime
static const in '

v last

16908799;
127 -

ksmallPrime

127
@Ox7ffffffe120

Again, move your mouse over The Step Qver
butfon (and make sure it says *Step Over” and
not something elser), then click it,

[for (char ch: first + last) {

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

ch = tolower(ch);

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

}

return hashVal;

Function File Line Address Condition Ignore Threads
nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)
Main name_hash... 31
Main main.cpp 23
startupMain  platform.cpp 2208

main

+ stopped: "end-stepping-range”.

File

name _hash... 27

| B £~ Type to locate (Ctr.

Issues 74| Search Results J 1| Application Output §E5| Compile Output §E] QML/JS Console General Messages
pp p p! a

Projecks @ H E ¢ * B name hash.cpp + X “ nameHash(string, string): int + # Line:62,Col:5 = Name Value Ty
o * F_p, where p is a large prime number, and evaluates that polynomial g;—forbegin So7Tiieoss =
> I8 Headers * some smaller prime number q. (You aren't expected to know this for (S| _ferrange <notaccessble> o
¥ o lbyStanfordcpLib * put we thought it might be fun! MASC o @UTTe100 st
MUES */ kLargePrime 16908799 int

|+ name_hash.cpp

int
sk
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¥ i@ name-hash
|Ep name-hash.pro

» & Headers

v lig Sources

v [ src

» [ Other files

main.cpp
name_hash.cpp

Open Documents >

» [ lib/StanfordCPPLib

|+ name_hash.cpp

* 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
* put we thought it might be fun!
*/

int nameHash(string first, string last){

Name Value
» _ for_begin @Ox7FFFFFfe030

»  for end @Ox7FFFFFffe040
~Tor_range <not acchssible>
i == ffe100

hashval 97
kLargePrime 16908799
ksmallPrime 127

'd', which is the second letter of fhe name

*/
for (char ch: first + last) {

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

*/
= © 66 lch = tolower(ch);

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

return hashVal;

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

v last @Ox7FFFFFffe120

/* 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.

*/
static const int kLargePrime = 16908799;
static const in ' 127
int hash| Now we've here! Nofice that ch now has the value

Ada,

Level  Function File Line Number Function File Line Address Condition Ignore Threads
“ 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9¢cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name _hash... 27 [

| B £~ Type to locate (Ctr.

Issues 74| Search Results J 1| Application Output §E5| Compile Output §E] QML/JS Console General Messages
pp p p! a

¥ = £ B E9(100%) ) 11:42AM {%
Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int + | # Line: 66, Col: 9 B+

sk
sk

sk
int
int
int
sk
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v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

=

v,
E% ]

Analyze

0

Help

Debug

Open Documents ~ B+
main.cpp
name_hash.cpp

ry

HEm 3N B Y

)

Projects s @ HoE ¢+

B name hash.cpp

P

nameHash(string, string): int

* some smaller prime number (.
* put we thought it might be fun!

*/

int nameHash(string first, string last){

© 66

BwMm = Oz

/* 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.

*/

static const int kLargePrime =
static const in ime =

*/

16908799;
127 -

+ | # Line: 66, Col: 9 28 Name
* F p, where p is a large prime number, and evaluates that polynomial &} —for-begin
(You aren't expected to know this for CS

¥ = R B8 B (100%) &) 11:42AM %
Value Ty

@OXT7FFFFFFe030 sk

b _for_end  @Ox7fFFFFFFE040 sk

__for range <not accessible>

ch 100'd' ch
» first @OxT7FFFFFFfe100 sk

hashval 97 int

kLargePrime 16908799 int

kSmallPrime 127 int
v last @Ox7FFFFFfe120 sk

code.

for (char ch: first + last) {

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

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

}

return hashVal;

nameHash
Main

Main
startupMain
main

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

2208
27

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

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

Go click *Step Over* again fo run this line of

Address Condition Ignore Threads
0x4c9¢cc3 (all)

| B £~ Type to locate (Ctr.

| T 7 T 5 [T T SR e -
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Projects CRTAR=T= - N 2 B name hash.cpp % X “ nameHash(string, string): int

+ # Line:67,Col:9 Z8 Name Value Ty

T et pro * F_p, where p is a large prime number, and evaluates that polynomial a&|;—fo-begin ©ox7iieos st

» [ Headers * some smaller prime number gq. (You aren't expected to know this for (S| _forrange wnotaccessble> o
v E . . . .

¥ o lbyStanfordcpLib * put we thought it might be fun! MASC o @UTe100 st

M ilzrcname hash.cop */ kLargePrime 16908799 int

L _ 3 . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ st @oxrrterzo s

/* 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.

*/

You should be here now, Nofice that none of the
values changed, That makes sense, since all we did
was converT a lower—case 'd' to a lower—case 'd'.

*/
for (char ch: first + last) {

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

*/
Open Documents s B = © Ch = to-l-ower(Ch) ;
maincpp = 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp

}

return hashVal;
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main.cpp
name_hash.cpp
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- @ ch = tolower(ch);
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B name hash.cpp ¥ X + # Line:67,Col: 9 B+
* 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

nameHash(string, string): int

* put 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.

Name

» _ for_begin

» _ for_end
_ for_range
ch

» first
hashval
kLargePrime
kSmallPrime

v last

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

= 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

+ stopped: "end-stepping-range”.
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|Ep name-hash.pro
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» [ lib/StanfordCPPLib
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|« name_hash.cpp
» [ Other files

Open Documents ~ B+
main.cpp
name_hash.cpp
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=+ % name hash.cpp % X “ nameHash(string, string): int + | # Line:62,Col:5 =8 Name Value

* 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

*/

» _ for_begin @0x7f
> _for_end @Ox7f

¥ = R B8 B (100%) &) 11:42AM %

Ty
FFFFFfe030 sk
fFFFFfe040 sk

__for range <not accessible>

sy

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

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:

ch 100'd' ch

* put we thought it might be fun! > first FfFffe100 sk
hashval r) int

klLargePrimel_2 99 int

Wggpe 127 int

X7 FEFFFFfe120 sk

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

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

return hashVal;
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> I8 Headers * some smaller prime number gq. (You aren't expected to know this for (S| _forrange wnotaccessble> o
¥ o lbyStanfordcpLib * put we thought it might be fun! P [y e s
M E;cname hash.cop */ kLargePr.ims‘ hd 99 !nl
» @ Other files int nameHash(string first, string last){ o CoTTHTTRe120. S

/* 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.

~ N
To finish up This section on the debugger, we'd like fo show

you two last liftle fechnigues that you might find useful
when debugging programs.
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*7
= 62 for (char ch: first + last) {
/* Convert the input character to lower case. The numer \

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

Open Documents s B3 © Ch = to-l-ower(Ch) ’

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

4 name_hash.cpp

}

return hashVal;
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> I8 Headers * some smaller prime number gq. (You aren't expected to know this for (S| _forrange wnotaccessble> o
¥ o lbyStanfordcpLib * put we thought it might be fun! P [y e s
M E;cname hash.cop */ kLargePr.ims‘ hd 99 !nl
» @ Other files int nameHash(string first, string last){ o CoTTHTTRe120. S

/* 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.

~ N

To starf this off, click on the the breakpoint that we set
earlier in the program. It you do..
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*7
= 62 for (char ch: first + last) {
/* Convert the input character to lower case. The numer \
* lower-case letters are always less than 127.
"~ */
Open Documents - B+ a3 Q' Ch = tOlower(Ch);
| Eﬁﬁimw = hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;
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» @ Other files int nameHash(string first, string last){ o CoTTHTTRe120. S

/* 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.

~ N
it should clear the breakpoint, Now, if we were to run

this program again in debug mode, it would not stop at this
point, since nothing's telling it for
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*7
< 62 [for (char ch: first + last) {
/* Convert the input character to lower case. The numer \
* lower-case letters are always less than 127.
"~ */
Open Documents - B+ a3 7 Ch = tOlower(Ch);
| Eﬁﬁimw = hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;
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- # nameHash(skring, 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 (.

(You aren't expected to know this for CS

* put 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.
*/

static const int kLargePrime

static const int kSmallPrime

16908799;
127;

int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
[for (char ch: first + last) {
/* Convert the input character to lower case. The numeric v
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

Name
» _ for_begin
» _ for_end
_ for_range
ch

Value
@OXTFFFFFFFe030
@Ox7FFFFFFfe040
<not accessible>
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» first
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kLargePrime
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v [ src
|+ name_hash.cpp
» [ Other files

Open Documents ~ B+
main.cpp
name_hash.cpp

< 62

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

= Name

* F p, where is a large prime number, and evaluates that polynomial g’ —forbegin
_P p ge p poLy

* some smaller prime number (.
* put 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.
*/
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.
*/
[for (char ch: first + last) {
/* Convert the input character to lower case. The numeric v
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}

return hashVal;
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~ e~ C [E] Threads: #1 name-has Hovey %OMV mouse OveY The OV]e “'ha“’ ’S

File Line

meommEes | fifth from the lett, When you hover over
startupMain  platform.cpp 2208

main name _hash... 27

| B £~ Type to locate (Ctr.
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iT, it should say *Step out.”
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(You aren't expected to know this for CS

then the 1las

» _ for_end
_ for_range
ch

Value
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<not accessible>
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Open Documents ~ B+
main.cpp

< 62

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

= Name

* F p, where is a large prime number, and evaluates that polynomial g’ —forbegin
_P p ge p poLy

* some smaller prime number (.
* put 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.
*/
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.
*/
[for (char ch: first + last) {
/* Convert the input character to lower case. The numeric v
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}

return hashVal;
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'~ ¢~ C [5] Threads: #1 name-has
File Line
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main name _hash... 27
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B name hash.cpp ¥ X
* F p, where p is a large prime number, and evaluates that polynomial a
* some smaller prime number (.

¥ = £ B8 B(100%) #)) 11:50AM %

- # nameHash(skring, string): int + | # Line:62,Col:5 B+

(You aren't expected to know this for CS

* put 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.
*/

static const int kLargePrime

static const int kSmallPrime

16908799;
127;

int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
[for (char ch: first + last) {
/* Convert the input character to lower case. The numeric v
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;
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v ]@ S L .
> & lib/StanfordcppLib using namespace std;
v [ src

|+ name_hash.cpp . . .
» I3 Other files /* 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 ﬁnt hashValue = nameHash(first, last);

cout << "The hash of your name is: " << hashValue << endl;
return 0;
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» [ Headers #1include "simpio.h" // for getlLine hashvalue  -530633613

v ]@ S L .
> & lib/StanfordcppLib using namespace std;
v [ src

|+ name_hash.cpp . . .
» I3 Other files /* 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 ﬁnt hashValue = nameHash(first, last);

cout << "The hash of your name is: " << hashValue << endl;
return 0;
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1 " " -| ® First @OxXT7Fffffffe0a0 !
|i name-hash.pro #:!.nC.LUde CC.) n S(.)-Le " h i 3 l;rsst goi?frrfgfrgoio :
» [ Headers #1include "simpio.h" // for getlLine hashvalue  -530633613

v ]@ S L .
> & lib/StanfordcppLib using namespace std;
v [ src

|+ name_hash.cpp . . .
» I3 Other files /* 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 ﬁnt hashValue = nameHash(first, last);

cout << "The hash of your name is: " << hashValue << endl;
return 0;
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#include "simpio.h"
using namespace std;

// Tor getlLine

/* 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() {
ing first = getLine("What is your first name? ");
last getLine("What is your last name? ");

alue nameHash(first, last);

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

¥
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- n n - i
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» I3 Other files /* Prototype fo )
% in main and window, you can see that hashvalue has some
*/

really weird—looking number stored in it,
(You'll almost certainly see something different

on your system.,) -

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

ll int nameHash(st
= int main() {

) string firs
"3 string last

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

<< hashValue << endl;

S
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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.

Open Documents AT
returned value 1967457

name_hash.cpp

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
E n where n ie 3 larae nr"immr:- niimher and evaluates that nnhmom‘i:—:] a-
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:E-E ;leaders #1nclude n SlmplO . h n hashvalue -580633613 i
:‘ﬁﬂoﬁffgstanfardcppub us:i-ng namespace St o
’ Haécname_hash.cpp \
s » I3 Other files /* Prototype fo . . , .
~ * in main and But it looks like we're setfing hashvalue
lls | */
LB int nameHash (st equal To the number that was retfurned by
= int main() { the nameHash function, What's going on?
0 string firs

Help
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string last =

-
jig + 31 ﬁnt hashValue = nameHash(first, last);
) cout << "The hash of your name is: " << hashValue << endl;
return 0;
L1 }
!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
= TR * the meantime, think of it as a function that scrambles up the charact|————— 3
-1!:- o : of the input and produces a number. retumed value 1907457 |
M * For those of you who are more mathematically inclined, this function
=N * 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 n where n is a larae nrime numher and ewvaluates that nolwvnomial a- : .
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|Ep name-hash.pro

» [ Headers

v [l Sources
» [ lib/stanfordCPPLib
v [ src

|+ name_hash.cpp
» [ Other Files

Open Documents
main.cpp
name_hash.cpp

I

% X “ nameHash(string, string): int + | # Line:31,Col:5

#include "simpio.h"
using namespace stg.

hashvalue

—

/* Prototype fo
* in main and
*/

int nameHash(st

This is prefty cool, actually:

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

+ 31 [ ﬁnt hashValue = nameHash(first, last);]

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

return 0;

~N -

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
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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
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% X “ nameHash(string, string): int + | # Line:31,Col:5

¥ i@ name-hash

|Ep name-hash.pro K I » last @Ox7FFFFFFfe0cO
» [ Headers " simpio. h" hashvalue -590633613 |
¥ [icd Sources ' .

» [ lib/StanfordcPPLib using namespace st \ . . )

L What's happened is that we've just returned N\
» I3 Other files /* Prototype fo

from nameHash with a value, but since we've
going through The program one step al a Time,
we haven't acfually assigned that value to

hashValue t{,eT! A

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

* in main and
*/
ll int nameHash(st
= int main() {
) string firs
"3 string last =

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

return 0;

~N -
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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.

Open Documents

returned value 1967457

name_hash.cpp

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
E n where n ie 3 larae nrimp niimher and evaluates that nn1wnomial Al
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Name Value
-| ® First @OxTFFFffffe0a0 !

|Ep name-hash.pro . = » last @Ox7FFFFFFfe0cO
»E.EHeaders #include “sj_mpj_o.h“ hashvalue -590633613 i
:‘éoﬁffgstanfmdcppub USing namespace S -
e nhc s+ prototype tof Lel's do a *Step Over” so that we can finish

a =3 L matnand executing this line, Click *Step oOver,” and

L) int nameHash (st it you did everything right..

L]

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

jig + 31 ﬁnt hashValue = nameHash(first, last);
. cout << "The hash of your name is: " << hashValue << endl;
return 0;
L1 }
!i. /* This is the actual function that computes the hash code. We're going
E!g! * to talk more about what hash functions do later in the quarter. In
= TR * the meantime, think of it as a function that scrambles up the charact|————— 3
-1!:- maincpp * of the input and produces a number. retumedvalue 1907457 |
4 name_hash.cpp *
M * For those of you who are more mathematically inclined, this function
=N * 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
" | *

FE n where n ie 3 Tarae nrime niumher and evaluates that nolvnomial a-

+ | stopped: "function-finished".

Le tion File Line Number Function File Line Address Condition Ignore Threads
“ 0 Main name_hash... 31

1 Main main.cpp 23

2 startupMain  platform.cpp 2208

3 main name_hash... 27
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Projects ¥
v i name-hash
|Ep name-hash.pro
» [ Headers
v [l Sources
» [ lib/stanfordCPPLib
v [ src
|+ name_hash.cpp
» [ Other Files

Open Documents
main.cpp
name_hash.cpp

¥ = $ B8 E(100%) 4 12:00PM 1%

B = + # B nan + X # Line: 33, Col: 5 Z8 Name Value Type
-| ® First @OX7FFFFFFFe0a0 std::
us pace » last @OXTFFFFfe0cO std::
hashvalue 1967457 int
/*

Prototype for
* in main and
*/

int nameHash(st

you should see the right value get stored
(notice it's in red!) and we've moved to the

int main() { next line.
string firs
S‘tr'ing last MOC T Jour oS o T
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 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 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
: * hut we thouaht it miaht he funl : L : .
. C_“Z r~ C [ Threads: #1 name-hash # Stopped: "end-stepping-range”. . . .
Level  Function File Line Number Function File Line Address Condition Ignore Threads
“ 0 Main name_hash... 33
1 Main main.cpp 23
2 startupMain  platform.cpp 2208
3 main name_hash... 27
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hashvalue 1967457

/* Prototype for t
* in main and
*/

int nameHash(st

we care abouf, Rather than single—stepping
all The way 1o the end, let's just fell the
program To keep on running,

int main() {
string firs
string last

At This point, we've seen just about evewﬂm
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Level

Function

Main
Main

startupMain

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.
*
* 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
* 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 thouaht it miaht he funl : T
. C_“Z r~ C [ Threads: #1 name-hash # Stopped: "end-stepping-range”. . .
File Line Number Function File Line Address Condition
name_hash... 33
main.cpp 23
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Y o R using namespace std; [ e i
oy | Welcome PJ.?Headers hashvalue 1967457 int
" & libystanfordcppLib /* Prototype for the nameHash function. This lets us use the function
'ﬁgmmemﬁwp * in main and then define it later in the program.
» [ Other files . */
int nameHash(string first, string last);
int main() {
string first = getLine("What is your first name? ");
string last = getLine("What is your Llast name? ");
int hashValue = nameHash(first, last);
< 33 lcout << "The hash of your name is: " << hashValue << endl;
return 0;
}
Ei /* This is the actual function that computes the ‘re going |
m— * to talk more about what hash functions do lat ter. In
!i * the meantime, think of it as a function that he charact
—_ * of the input and produces a numbed
E : Open Documents IR = * _Ll _L d h 1:
— main.cpg ] ] ] ' y inclined, this function
W' " To do This, click on this butfon, 1t you hover Ya number between 0 and 128
: : . : Y nomial over the finite fie
2 over if, it says *Confinue,” and that button valuates that polynomial a
- . \ : pected to know this for CS
g = means ‘unpause the program and let it keep Rt I
B \ Y M V] V] | V] q ‘F V O m he Ve o v Function File Line Address Condition Ignore Threa-ds

i

2 startupMain  platform.cpp 2208
3 main name_hash... 27
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0 . EECrE = 1t you do, you should see something like this,

|Ep name-hash.pro

3 ' (The program window might not automatically  |iio,
— v [ sre
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‘ Edlt
[

v J
e ﬁ Our program is now done runningr
st @ - o0 Console ");

i 4 G File Edit Options Help
Analyze -

What is your first name? Ada
(2] ) What is your last name? Lovelace
He 1N The hash of your name is: 1967457

|
33 col s << endl;
re

& name_hashpp pop up. That's okay: TJust open it manually,)

sign » [ Other files

.
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* Thi | code. We're going |
* to | the quarter. In

‘ * the fibles up the charact

| * of

: Open Documents B = *

Eﬁﬁimw * For ined, this function
o * tre Br between 0 and 128

* a ‘fover the finite fie
* F pmes that polynomial a
* some smaller prime number g. (You aren't expected to know this for CS
*

hut we thauaoht it miaht hp"funl : -
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o BLY = OFE Threads: Debugger finished.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
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So there you have ifr You've now gotien more

N—

familiar with the debugger:




~

—

You know how 1o set a breakpoint To pause the

N—

program af a parficular point,




~

—

You know how to read the call stack and to

N—

see the values of local variables.

—



~

—

You know how fo single=step the program and

N—

see what values change,




~ TN

You know how fo run a tunction fo completion,
and how 1o let the program keep on running.,

N—




7 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 of soffware, you'll find that knowing how
fo use a debugger is a surprisingly valuable

\ Sk|“’




~

N—

Hope This helps, and welcome to CS1048:
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