Assignment O: Using the Debugger



Hi everybody:




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




T/he debugager is a tool you can use fo @
see what your program is doing as you
run if,

SN—




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,
N—




(\'himk of this quide as a little fuTovia\\

walkthrough to help give you a sense of
how 1o use the debugger and how to make
sense ot whal you're seeing.
N—




To start things off, open up the Name Hash

Activities @8 qt creator ~ «
program you ran in Part One of this assignment, o
File Edit View Build Debug Analyze Tools Window Help .
R S T YT Scroll down fo the nameHash funcfion so that you [
H- [ MameHash.pro ) . . . .
R B « treat can see fhe entire function in your window,
=] Bl PP % Tt t
* F_p,
* some smaller p — _ —— — ——
PN * but we thought it might be fun!)
D.Ebl.l(j */
> * int nameHash(string first, string last){
Frolees y /* This hashing scheme needs two prime numbers, a large prin 5
o * prime. These numbers were chosen because their product is 1¥
* 2431 - kLargePrime - 1.
*/
static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashval = 0;
v /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
- for (char ch: first + last) {
d /* Convert the +input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/
NameHash ch = tolower (ch);
[ hashval = (kSmallPrime * hashVal + ch) % kLargePrime;
Debug }
> 69 return hashVal;
S }

Il . Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results 3




Activities @@ qt creator ~ Jan4 3:09 PM

NameHash.cpp @ NameHash [main] - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects E2 A= T Y B NameHash.cpp $ % nameHash(std::string, std::string) -> int 4| Unix (LF)
'5gﬁx::ﬂ¥$§” * For those of you who are more mathematically inclined, this function
- [2 Sources * treats each character in the input name as a number between 0 and 128.
& Nomettash cpp * It then uses them as coefficients in a polynomial over the finite field

a yho o o o =TaleT=00a me umhbo =YaTa BF=AVE- =% = hat polynom‘ial at
for CS106B,

o Move your mouse cursor so That it's in the space

Debug

2z right before the line number for line b, d et

o ess than

Now, click The mouse!

int hashval = 0;
- /* Iterate across all the characters in the last
* name, updating the hash at each step.
*/
- for (char ch: first + last) {
- /* Convert the 1input character to lower case. The ts of
* lower-case letters are always less than 127.
*/
—— ch = tolower(ch);
01, hashval = (kSmallPrime * hashVal + ch) % klLargePrime;
Debug }
> return hashVal;
}
B

Il £, Type to locate (Ctrl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results 3

%+ [E Line: 69, Col: 20




Activities @@ ot creator ~ Jan4 3:11PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects (<] & NameHash.cpp x nameHash(std::string, std::string) -> int + | Unix (LF}) [+
'531:::§¥?$” * For those of you who are more mathematically inclined, this function :
B )
« [2 sources * treats each character in the input name as a number between 0 and 128.

5 Nemettash cpe * It then uses them as coefficients in a polynomial over the finite field

ial at
%m you do, you should see a red circle wi’(\T‘:\gSI%B’

L
" little hourglass pop up.
Projects small
0 gan
This is called a breakpoint. It we run the program
in debug mode, whenever the program gefs fo
this line, it will pause and open up the debugger
\ so we can see whal's going on, ).
=7
E for (char ch: first + last) {
- /* Convert the 1dinput character to lower c of

* lower-case letters are always less than 127.

*/
@ ch = tolower (ch);
2, hashVal = (kSmallPrime * hashVal + ch) % klLargePrime;
Debug }
> 69 return hashVal;
S }

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities @@ qt creator ~ Jan4 3:11PM

NameHash.cpp @ NameHash [main] - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects & ® MameHash.cpp X nameHash(std::string, std::string) -> int + | Unix (LF)
'5533::ﬂ¥$$” * For those of you who are more mathematically inclined, this function
~ [2 sources * treats each character in the input name as a number between @ and 128.
K Nemettash coe * It then uses them as coefficients in a polynomial over the finite field
* F_p, where p is a large prime number, and evaluates that polynomial at
*
*

some smaller prime number g. (You aren't expected to know this for CS106B,
but we thought it might be fun!)

: [
Debug */
Vo ~ int nameHash(string first, string last){

P'gts y S L i ime and a small
. . . h
A~ Now, we're going To run this program in debug N

mode. To do so, click on the ‘*run in debug mode”
button in the bottom—left corner of the screen.
It's the one just below the regular green *run®

N butfon. When you do..

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

*/
@ ch = tolower(ch);
2, hashval = (kSmallPrime * hashVal + ch) % klLargePrime;
Debug }
69 return hashVal;
}

k‘] £ Type to lecate (Ctrl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results


Julie Zelenski
left


you should see something like this: Notice that

a bunch of exira panels popped up in @t Creator.

wWe'll falk about what each of fhese windows mean

File Edit p.ts e E e e Imu awu m 3 secon OI,

~ [ NameHash [main]
[ NameHash.pro :
- B2 sources 46 * some smaller prime number g. (You are

BJ NameHash.cpp * but we thought it might be fun!)
* /

Activities NameHash ~

Ty pe

NameHash Console
W () | File Edit Options Help
Debug ) i_ & m By @& & A @ D@ L

What is your first name?

[

Type

® 66 T e T T ™

hashval = (kSmallPrime * hashval + ch) % kl®

}

return hashVal;

MNameHash

=,

Debug

| 2

HE

Debugger % GDB for "NameHash” % 15 B Application started. Views =

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

..g) ..eHash.cpp 66 ...5555b6782 (all)

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %




Activities NameHash ~

File Edit View Build Debug Analyze Tools Window Heg

Welcome ~ [2 sources

E £ NameHash.cpp

W

Debug

>

Projects

o

Debug

>

~ [@ NameHash [main]
E+ MameHash.pro

ELar

W

Debugger % GDB for "NameHash" =
Level Function File Line Address

(Il ©. Type to locate (Cirl...

In the meanfime, Type in the first name Ada and hit

enfer, as shown here.

Ty pe

* some smaller prime number g. (You are
* but we thought it might be fun!)

* /

NameHash Console

File Edit Options Help

M B3 TS A DD e

What is your first name? Ada
What is your last name?

[

Type

crnm=""totowericmny;

hashval = (kSmallPrime * hashval + ch) % kl®

}

return hashVal;

Application started. Views =
Number Funct File Line Address Condition Ignore Threads
..g) ..eHash.cpp 66 ...5555b6782 (all)

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %




Now, fype in Lovelace as a last name, but
Activities NameHash ~ dov‘,_\. hr\, en.\.ey %e.‘—!

File Edit View Build Debug Analyze Tools Window Heg
rojects T B+ O
~ [@ NameHash [main]

[ NameHash.pro . :
Weicome [N RS, 46 * some smaller prime number g. (You are

= Bl NameHash.cpp 4 * but we thought it might be fun!)
/ */

Ty pe

NameHash Console
'-' ; 50 File Edit Options Help
1l ¢ W &2 & & A 9 @ @
o ~ What is your first name? Ada
o . |What is your last name? Lovelace|

Debug

[\9]

Type

S W
[

® 66 T =T COWET ETT)

hashval = (kSmallPrime * hashval + ch) % kl®

68 }

return hashVal;

Application started. Views =
Number Funct File Line Address Condition Ignore Threads
..g) ..eHash.cpp 66 ...5555b6782 (all)

Debugger % GDB for "NameHash" =

Debug

>

Level Function File Line Address

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities

NameHash ~

File Edit View Build Debug Analyze Tools Window Heg

Projects

~ [ NameHash [main]
[+ MameHash.pro

~ [2 sources

|& NameHash.cpp

3

Debug

>

Projects

e

NameHash

:I 3

Debug

B

(Il . Type to locate (Cirl...

2T e Bl

1 Issues 2 Search Results

As soon as you hif enter, a bunch of Things are
going To pop up in QT Creator., Don't panic: I1's
normal,

Type
* some smaller prime number g. (You are
* but we thought it might be fun!)

3 * [

19 NameHash Console

10) File Edit Options Help

1l ¢ @3 A @ 2 @

~ What is your first name? Ada

. What is your last name? Lovelace

-1

9

10}

1

) J‘f g Type
® 66 T T T T T

hashval = (kSmallPrime % hashval + ch) % kl®
}
return hashVal;
Debugger % GDB for "NameHash” + [§ B Application started.
Level Function File Line Address Number Funct File Line Address Condition Ignore Threads
..g) ..eHash.cpp 66 ...5555b6782 (all)

3 Application Qutput 4 Compile Output 5 QML Debugger Conscle 7 Version Control 8 Test Results  +



Activities

File Edit

Welcome

3

Debug

>

Projects

e

Debug

>

NameHash ~

Projects
~ [ NameHash [main]

[+ MameHash.pro
~ [2 sources
|& NameHash.cpp

(Il . Type to locate (Cirl...

With that said, hit enter,
and watch the magic happen:

View Build Debug Analyze Tools Window Hdg
B+ O

Type
* some smaller prime number g. (You are
* but we thought it might be fun!)
g */
49 NameHash Console
50 File Edit Options Help
llo M Ba@m s A D @ @
~ What is your first name? Ada
-4+ /What is your last name? Lovelace
>
> 8
59
10)
1
62
54 e Type
® 66 T T T T T
hashval = (kSmallPrime % hashval + ch) % kl®
return hashVal;
Debugger * GDB for "NameHash" = Application started.
Level Function File Line Address Number Funct File Line Address Condition Ignore Threads
..g) ..eHash.cpp 66 ...5555b6782 (all)

rch Results

3 Application Qutput 4 Compile Output 5 QML Debugger Conscle 7 Version Control 8 Test Results  +



Activities @@ ot creator ~

File Edit View Build Debug Analyze Tools Window Heg

~ [ NameHash [main]
EQ MameHash.pro
Welcome ~ [2 sources

E £ NameHash.cpp

W

Debug

>

Projects

]

Debug

| 2

Debugger % GDB for "NameHash" % [
Level Function File Line Address

nameHash NameHash.cpp 66 0x5555555b6782
studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl...

Shazam: We've back in @t Creator, and there's
fons ot values showing up everywhere,

Type
std::string::iterator
std::string::iterator
"Adalovelace” std:istring &&

A 65 0x41 char

* int nameHash(string first, string last)

v /* This hashing scheme needs two prime nu gadas ey
* prime. These numbers were chosen because the L ons i
n

% 2A3] = kLargePr'ime = i, [Lovelace” std::string

*/
static const int kLargePrime = 16908799;

static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than

*/
kh = tolower (ch);
hashval = (kSmallPrime = hashVal + ch) % kil fhame Value ype

¥

return hashVal;

SN=] Threads: = #12 NameHash = Views =

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

Build

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %




There's a lot going on right here, Let's see what's
happening.

Activities @@ qt creator ~

File Edit View Build Debug Analyze Tools Window Heg

Projects s T B+ [

~ [ NameHash [main]

[+ MameHash.pro

Rl - 2 sources 49 ~ dint nameHash(string first, string last)
E |& NameHash.cpp :

Type
std::string::iterator
std::string::iterator
"Adalovelace” std:istring &&

A 65 0x41 char

= /* This hashing scheme needs two prime nu fdal i
51 * prime. These numbers were chosen because the i e
52 *x 2031 - kLargePr"ime - 1. [Lovelace” std::string
: (3 53 o
Debug 54 static const int kLargePrime = 16908799;
y o > static const int kSmallPrime = 127;
Projects £
e int hashval = 0;
z /* Iterate across all the characters in the fir

* name, updating the hash at each step.
*/
i for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than

65 %[
¢ 66 kh = tolower (ch);
T hashval = (kSmallPrime = hashVal + ch) % k| [Neme Value Type
ca }

return hashVal;

et Debugger % GDB for "NameHash" 5 [§ & E Threads: = £12 NameHash % Stopped at breakpoint 1 in thread 12 Views =
ebug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 66 0x5555555b6782 e1 ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain MameHash.cpp 31 0x5555555b6595

Build

[Nl £, Type to lecate (Ctrl... 7 Version Control

rch Results 3 Application Output 4 Compile Output 5 QML Debugger Console 8 Test Results +




Activities

@€ qt creator ~

Jan4 3:15PM

NameHash.cpp @ NameHash [main] - Qt Creator

File Edit

View Build Debug Analyze Tools Window Help

Projects

B NameHash.cpp x = | Unix (LF)

% [E Line: 66, Col: 9 B+ Qe Value

Ty pe

+ [B NameHash [main] */ ~|» _ for begin std::str.ing::!teratcr
= B NameHash.pro ) . . . : _]tor_end i sigfisir!ng:;t;lratcr
Waicoma.| I méources * int nameHash(string first, string last){ il i
NameHash.cpp & v - y " " St
=] = /* This hashing scheme needs two prime numbers, *f= = -ad i
* prime. These numbers were chosen because the | KklargePrime 16908799 int
il kSmallPrime 127 int
k 23] = kLaI"geP rime - 1. v last “Lovelace” std::string
W
el / \
yd
Projects . . .
= First, notice that our red breakpoint now has a
uellow arrow in it,
ToT Leltarl CIl. rirov ™ Ldol
7 /* Convert the 1input chara S
- w04 * lower-case letters are alway
4 b J
’ 6% *f
" © 66l |ch = tolower(ch);
.+ ;.' hashVal = (kSmallPrime % hashVal + ch) % N~ fype
" -
return hashVal; O O
NameHash
:l ; ] i 3
et Debugger % GDB for "NameHash" = = 5 [ Threads: = £12 NameHash % Stopped at breakpoint 1 in thread 12 Vie
ebug
o Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 66 0x5555555b6782 e1 ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain MameHash.cpp 31 0x5555555b6595
Build
- I

L sl Type to locate (Ctrl... 1 Issues

(5]

arch Results 3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results 3 =




@@ qt creator ~ Jan4 3:15PM

NameHash.cpp @ NameHash [main] - Qt Creator

% [ Line: 66, Col: 9 B+ LELE Value Type
~|+» _ for begin std::string::iterator

Projects B <2 { B NameHash.cpp X | # nameHash(std::... ¥ | Unix (LF)

~ [ NameHash [main] AS */ ing::i
[ NameHash.pro e : _:or_end i sig::sir!ng:;térator
Wel e 5 AQ - 3 L { s 1 __lor_range alovelace stdistning
icom mg:::fmash " 49 ~ int nameHash(string first, string last){ & o e oxt1 char
B 50 - /* This hashing scheme needs two prime numbers, ®f= = cad o
* prime. These numbers were chosen because the | KklargePrime 16908799 int
il kSmallPrime 127 int
% 2N3] = kLargePr'l me - 1. v last “Lovelace" std::string

DTJ " This yellow arrow indicates where in the pvoqvgai\\

oy we are right now, The program sfopped running af
This line because we hit that breakpoint you set

earlier,

ToT Leirart L= | I rirroc T Ldo U
Y /* Convert the 1input chara E
- b * lower-case letters are alway
4 b J
. 6% *f
" e 66l |ch = tolower(ch);
* ;'.' hashVal = (kSmallPrime = hashVal + ch) % < ype
N -
return hashVal; O O
NameHash
». ' '
et Debugger % GDB for "NameHash" % [} = &) Threads: =» #12 NameHash % Stopped at breakpoint 1 in thread 12 Views =
ebug
? Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 66  0x5555555b6782 L ...g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595
I
ol Build
- |

[El ©_ Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results




Activities

@@ qt creator ~

Jan4 3:15PM

NameHash.cpp @ NameHash [main] - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Welcome

W

Debug

Fa

Projects

1]

NameHash

Q.

Debug

| 2

I
£ 13

Projects
~ [ NameHash [main]

[+ NameHash.pro
~ [ sources
|&] NameHash.cpp

[El ©_ Type to locate (Cirl...

L] MameHash.cpp X | & nameHash(std::... *  Unix (LF) % [E Line: 66, Col: @

= Name Value

~|» _ for begin

1 Issues 2 Search Results 3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results

Type
std::string::iterator

*/ v _for_end std::str'fng::iterator
* int nameHash(string first, string last){ ke toine SIS L
= /* This hashing scheme needs two prime numbers, ®f= = cad o
* prime. These numbers were chosen because the kergcHin SRRSO nt
% 2N3] = kLargePr'ime = i, v last “Lovelace" std::string
Whenever you pop up the debugger, if's good to
figure out exactly where you are in the program
that you're running, so you'll get info the habit
. of checking for This yellow arrow,
TUT Leirart Il rir=L v Ldo U
¥ /* Convert the 1input chara E
o’ ~Q * lower-case letters are alway
. 63 */
" e 66l |ch = tolower(ch);
s.._;' hashVal = (kSmallPrime * hashVal + ch) % Je pe
}
return hashVal; O O
}
ebugger + GDB for "NameHash" = [k | Threads: =» #12 NameHash =+ Stoped at breakpoint 1 in thread 12
Level Function File Line Address “|Number Funct File Line Address Condition Threads
1 nameHash NameHash.cpp 66  0x5555555b6782 L ...g) ..eHash.cpp 66 ...5555b6782 (all)
2 studentMain NameHash.cpp 31 0x5555555b6595
Build
- . |



Activities i@ ot creator ~ jJan4 3:15PM

NameHash.cpp @ NameHash [main] - Qt Creator

File Edit View Build Debug Analyze Tools Windew Help

Projects z < & NameHash.cpp E4 nameHash(std::... ¥ Unix (LF) %+ [A Line: 66, Col: @ H+ s Value Type

~ [B NameHash [main] */ «|» _ for begin std::string:‘.!terator
& NameHash.pro ) . . . : _:or_end b stgfistr!ng:;tse(rator
peicoms, 'mé?mg * int nameHash(string first, string last){ R _—
NameHash.cpp s s 4 y " " i
=] = /* This hashing scheme needs two prime numbers, " 7=t = -ad i
* prime. These numbers were chosen because the | kargePrime 16908799 int
i kSmallPrime 127 int
52 % 2A3] = kLargePr"l me - 1. v last "Lovelace" std::
- 53 :l*/
: [
Debug 54 static const int kLargePrime = 16908799;
5 static const int kSmallPrime = 127;
int hashVal = 0;
= /* Iterate across all the characters in the fir

* name, updating the hash at each step.

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

© 66

NameHash

Q.

Debug

Debugger % GDB for "NameHash" =

Level Function File Line Address *|nUnber Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 66 0x5555555b6782 e 1 ...g) ..eHash.cpp 66 ...5555b6782 (all)
P 2 studentMain MameHash.cpp 31 0x5555555b6595 ]

Build

---~

w

[ . Type to locate (Ctrl 1 Issues 2 Search Results 3 Application Output 4 Compile Output QML Debugger Console 7 Version Control 8 Test Results &

L e e e ————



Activities

File Edit

Welcome

W

Debug

>

Projects

]

Debug

| 2

@€ ot creator ~

~ [@ NameHash [main]

E+ MameHash.pro
~ [2 sources
£ NameHash.cpp

(Il ©. Type to locate (Cirl...

View Build Debug Analyze Tools Window Help

1 Issues

Jan4 3:15PM

NameHash.cpp @ NameHash [main] - Ot Creator

2 NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 66, Col: 9 H+
*/ =

* int nameHash(string first, string last){

- /* This hashing scheme needs two prime numbers,

* prime. These numbers were chosen because the
* 27231 - klLargePrime - 1.

okl

static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

* name, updating the hash at each step.

Name Value
v _ for begin
v _ for end
v _ for_range
ch g
v first "Ada"
hashval 0

kLargePrime 16908799

ksmallPrime 127
last

-

- /*

'“.'~ *

4 oK 3 *

1 o6l h

‘\ g7 ha
L] -’

"Lovelace"

"AdalLovelace”

65

Right now, we know we're in The nameHash
function, because our helpful friend the Yellow
Arvow Tells us exactly what line we're on:

Type
std::string::iterator
std::string::iterator
std:istring &&
char

std::string

int
int
int
std::

0x41

_—

4

[ @ Debugger % GDB for "NameHash” % [ H = Threads: =< #12 NameHash e

| [Level Function File Line Address *|Nnulinber
1 1 nameHash NameHash.cpp 66 0x5555555b6782 1
I 2 studentMain NameHash.cpp 31 0x5555555b6595

|

|

2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

[ e e ..

Funct File
..g) ..eHash.cpp

Line
66

Views
Threads
(all)

Address Condition

...5555b6782

Ignore

Build

=




Activities

File Edit

Welcome

W

Debug

>

Projects

]

Debug

| 2

@€ ot creator ~

~ [@ NameHash [main]

E+ MameHash.pro
~ [2 sources
£ NameHash.cpp

(Il ©. Type to locate (Cirl...

View Build Debug Analyze Tools Window Help

1 Issues

Jan4 3:15PM

NameHash.cpp @ NameHash [main] - Ot Creator

2 NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 66, Col: 9 H+
*/ =

* int nameHash(string first, string last){

- /* This hashing scheme needs two prime numbers,

* prime. These numbers were chosen because the
* 27231 - klLargePrime - 1.

okl

static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

* name, updating the hash at each step.

Name Value
v _ for begin
v _ for end
v _ for_range
ch g
v first "Ada"
hashval 0

kLargePrime 16908799

ksmallPrime 127
» last

© 66

"Lovelace"

"AdalLovelace”

65

However, The yellow arrow can't tell us exactly
how we gof fo this part of the program. What
part of the program actually called nameHash?

Type
std::string::iterator
std::string::iterator
std:istring &&
char

std::string

int
int
int
std::

0x41

_—

4

[l Debugger = GDB for "NameHash” + [} Y = Threads: = #12 NameHash E

I |Level Function File Line Address = [Nulinber
1 1 nameHash NameHash.cpp 66 0x5555555b6782 [ !
1 2 studentMain NameHash.cpp 31 0x5555555b6595

|

|

2 Search Results 3 Application Output 4 Compile Qutput 5 QML Debugger Console 7 Version Control 8 Test Results =

L e T ..

Funct File
..g) ..eHash.cpp

Line
66

Views
Threads
(all)

Address
...5555b6782

Condition Ignore

Build

=




Activities @@ ot creator ~ jJan4 3:15PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

~ [B NameHash [main] */ v _ for begin std::str.ing::!teratcr
[ NameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Wel e o AQ - 3 3 3 ' __ror_range alovelace std:string
sicom Eéﬁ;iﬂmhmp 49 - int nameHash(string first, string last){ o i e oxa1 char
= ' 300 = /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
52 *x 2731 - kLargePl"l me - 1. v last "Lovelace" std::
@ = ny
»
Debug 54 static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
The call stack can fell us exactly that:
© 66
4
Debug .
J |Level Function Line Address Funct File Line Address Condition Ignore Threads
1 1 nameHash NameHash.cpp 66 0x5555555b6782 [ ! ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 1 2 studentMain NameHash.cpp 31 0x5555555b6595
i Build
I ulld

-

search Results 3 Application OQutput 4 Compile OQutput 5 QML Debugger Console 7 Version Control 8 Test Results

,_.
i
)
=
i
w
]
W

(Il ©. Type to locate (Cirl...

L e T ..



Activities @@ ot creator ~ jJan4 3:15PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 66, Col: 9 H+ QENE Value Type

~ [@ NameHash [main] */ ~| v _ for begin std::str.ing::!teratcr
ES NameHash.pro ' : _:or_end s ¢ sE:::s:r!ng:;(t;lrator
Wel e - 10 - = 3 3 ' __ror_range alovelace std:string
slcom méﬁ;iﬂmhmp 49 int nameHash(string first, string last){ & i e oxa1 char
= O -~ /* This hashing scheme needs two prime numbers.| = = A& ey

* prime. These numbers were chosen because the | klargePrime 16908799 int
kSmallPrime 127 int

*x 2731 - kLargePI"ime - 1. b+ last "Lovelace” std::
W 3 xf
Debug 54 static const int kLargePrime = 16908799;
o 55 static const int kSmallPrime = 127;
Projects Co
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir

* name, updating the hash at each step.
*/ . ) . .
- tor (of Notice that fhe call sfack lists a series of differen

V /: functions in order. Here, iT has nameHash (where

e | we are now) at the top, and right below that is
ha

) studentMain, i,

return hashvVal;

H B Threads: = #12 NameHash - Views =
Nullnber Funct File Line Address Condition Ignore Threads
[ ! ..g) ..eHash.cpp 66 ...5555b6782 (all)

Debugger % GDB for "NameHash" % [

Debug

| 2

Level Function File Line Address =
1 nameHash NameHash.cpp 66 0x5555555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

Build

------~

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %

L e T ..



Activities @@ ot creator ~ jJan4 3:15PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects & 2 { & NameHash.cpp F X nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

~ [B NameHash [main] */ «|» _ for begin std::str.ing::!teratcr
[ NameHash.pro ) . . . : _:or_end R sigfisir!ng:;t;lrator
el -mérma 49 ~ int nameHash(string first, string last){ e _—
NameHash.cpp : & . - ) " " A
=] = /* This hashing scheme needs two prime numbers,|'f= = -4 ey
* prime. These numbers were chosen because the | klargePrime 16908799 int
il kSmallPrime 127 int
* 2-"\31 = kLargePl"| me = l : v last "Lovelace” std::
" 53 */
: [
Debug 54 static const int kLargePrime = 16908799;
o 55 static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

* name, updating the hash at each step.
*/

* for (c

L 6o and double—click fhe call fo studentMain

s G on Level 2, When you do..
B ha

} -

return hashvVal;

MNameHash

=,

et Debugger % GDB for "NameH 1 RERNE R Views =
ebug
Level Function Line Address Funct File Line Address Condition Ignore Threads
@ T 0N I ESHE BN BN BN BN BN BN BN BN BN BN BN BN B S NS Sh EppoE 96 BN OWE 8G SSSE 700 B m e ] ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.c 31 0x5555555b6595 .
| PP

Build

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Apph.ca \ 1 Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities @@ qt creator ~ Jan4 3:22PM

NameHash.cpp @ NameHash [main] - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects T @@ B M <Select Symbol> % Unix (LF) %+ [F Line: 31, Col: 5 B+ RElE Value Type

- i . : B - . v first "ada" td::stri
aéﬂz::§¥$$” #include "simpio.h" // for getLine e value o ;tsjm
Welcome . Eéﬂurces uST- ng namespace Std; b last Lovelace" std::string
E MameHash.cpp
~ /* Prototype for the nameHash function. This lets
* in main and then define it later 1in the program,
o */
Debug int nameHash(string first, string last);
y2
Projects

- dnt main() {
string first = getLine("What is your first name
string last = getLine("What is your last name?

e

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

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

} —

This is the actual function that c
to talk more about what hash funct
the meantime, think of it as a fun
of the input and produces a number

For those of you who are more mathe\ /
treats each character in the input name as a nun

Youll end up over here:

S A A

Debugger % GDB for "NameHash" 5 [% =l NE| Threads: = #12 NameHash % Stopped at breakpoint 1 in thread 12.
Level Function File Line Address
1 nameHash MameHash.cpp 66 0x5555555b6782

studentMain NameHash.cpp 31 0x5555555b6595

Debug

| 2

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

[Nl £, Type to lecate (Ctrl... search Results 3 Application Output 4 Compile Qutput 5 QML Debugger Conscle 7 Version Control 8 Test Results  +




Activities

@8 qt creator ~

Jan4 3:22 PM

NameHash.cpp @ NameHash [main] - Qt Creator

Projects

~ [ NameHash [main]
[ NameHash.pro

~ [ sources

|&) NameHash.cpp

W

Debug

>

Projects

o

NameHash

0.

Debug

| 2

1
£ 13

File Edit View Build Debug Analyze Tools Window Help

[ ©_ Type to locate (Cirl...

® MNameHash.cpp | x

#in
usi

*/

* int

=31

S T A

-

Level Function
1 nameHash
+ 2 studentMain

1 Issues 2 Search Results 3 Applicat

Debugger % GDB for "NameHash" s [k B ¢

=Select Symbol> + | Unix (LF)

// for getlLine

clude "simpio.h"
ng namespace std;

~ /* Prototype for the nameHash function. This lets
* in main and then define it later 1in the program.

int nameHash(string first, string last);

main() {
string first =
string last =

hnt hashValue =

cout << "The hash of your name 1is: "

return 0;

This is the actual function that c
to talk more about what hash funct
the meantime, think of it as a fun
of the 1dinput and produces a number

For those of you who are more math
treats each character 1in the input

2L

h 3 Threads: = #12 Nal
File Line Addrg

NameHash.cpp 66  0x55
NameHash.cpp 31  0x55!

ion Qutput 4 Compile Output 5 QML Debugger Console 7 Version Con

getLine("What is your first name
getLine("What 1is your last name?

nameHash(first, last);

%+ [F Line: 31, Col: 5 B+ L Value Type
| b first "ada" std::string
hashvalue 0 int
b last "Lovelace" std:string

<< hashVal

Notice that the yellow arrow
points fo Line 31, That line
includes a call To the nameHash
function, This is the part of
the code that actually
called nameHash, which is how
we gol to the line with the
breakpoint:

Views [
Threads
(ally



Activities @@ ot creator ~ Jan4 3:22PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp %+ X <Select Symbol> % Unix (LF) %+ [@ Line: 31, Col: 5 B+ RERE Value Type

- i . . . . a| v first "Ada" std::strin
5;1:::§¥?$” #include "simpio.h" // for getLine hashvalue 0 e
e . ‘. " eectri
Welcome - [2 sources usin g names pace Std ; b last Lovelace" std::string

E ) NameHash.cpp

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

[ 3 */

Debug int nameHash(string first, string last);

y?

Frofects - dnt main() {

o string first = getLine("What is your first name

string last = getLine("What is your last name?

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

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

~

A, Generally speaking, uou can use the call stack as a | —
:zzet:zax; way To see which function calls got us fo the point
N where the program paused at the breakpoint:

MameHash

=,

Debug

| 2

treats eachx /

Debugger % GDB for "NameHash" % [

@& = Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12. Views &=
Level Function File Line Address Number Funct File Line Address Condition Ignore Threads

1 nameHash NameHash.cpp 66 0x5555555b6782 *1 ..g) ..eHash.cpp 66 ...5555b6782 (all)
+ 2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities @@ ot creator ~ Jan4 3:22PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp %+ X <Select Symbol> % Unix (LF) %+ [@ Line: 31, Col: 5 B+ RERE Value Type

- i . . . . a| v first "Ada" std::strin
5;’&:’;’;;’::;“] #include "simpio.h" // for getLine hashvalue 0 e

e . ‘. " eectri
Welcome - [2 sources usin g names pace Std ; b last Lovelace" std::string

E ) NameHash.cpp

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

[ 3 */

Debug int nameHash(string first, string last);

y?

Frofects - dnt main() {

o string first = getLine("What is your first name

string last = getLine("What is your last name?

+ 31 |‘int hashvalue = nameHash(first, last):

cout <</ . .
return You might notice that there's some more stuff

in the call stack beyond just main and nameHash,
o tah What are those?

the mean /
of the +dinput an ™

For those of you who are more mathematically 1inc
treats each character in the input name as a nun

¥
@& = Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12. Views &=
Level Function File Line Address Number Funct File Line Address Condition Ignore Threads

1 nameHash NameHash.cpp 66 0x5555555b6782 *1 ..g) ..eHash.cpp 66 ...5555b6782 (all)
+ 2 studentMain NameHash.cpp 31 0x5555555b6595

A A )

MameHash

=,

Debug

| 2

Debugger % GDB for "NameHash" % [

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities @@ ot creator ~

Jan4 3:22PM

File Edit View Build Debug Analyze Tools Window Help

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

E ) NameHash.cpp

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

& NameHash.cpp ¥ X =Select Symbol> ¥ Unix (LF) %+ [E Line: 31, Col: 5

#in
usi

- /*
*
*x/

int

* int

=31

A A )

P

Level Function
1 nameHash

Debugger % GDB for "NameHash" % [

NameHash.cpp @ NameHash [main] - Ot Creator

=i Name Value Type

. - . =| v first "ada" td::stri
clude "simpio.h" [/ for getLine hachvalue 0 e
n g names p ace Std ; b last "Lovelace" std::string

Prototype for the nameHash function. This lets u
in main and then define it later in the program,

nameHash(string first, string last);

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

hnt hashvalue = nameHash(first, last):

cout <</
return L@T'S ‘F\V\OI OM“—! DOUb\e-C\iCk on ‘H’\e ‘FMV]C‘“OV]

on Level 3, (Here’s what it looks like on my
e e sysfem; you might see something different.,)

the mean /
of the +dinput an ™

For those of you who are more mathematically 1inc
treats each character in the input name as a nun

& = Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12. Views &=
File Line Address =
NameHash.cpp 66 0x5555555b6782

NG IS e S A D

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all}

Il °. Type to locate (Ctrl...

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML D 5 Console 7 Version Control 8 Test Results =
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Disassembler (std::_Function_handler<int (), QtGui:startBackgroundEventLoop(std-function<int ()2, bool)-{lambda(}1}>:_M_invoke(std:_Any_data const&)) [main] - NameHash - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects Disassembler (std::_Function_h... 5 X Line: 18, Col: 1 =kl Name Value Type

i Yol 0x55555561618b <+ 11> 48 83 ec 30 i
- B2 Sources 0x55555561618f <+ 15> 64 48 8b 04 25 28 00
) Nemetiash.cpe 0x555555616198 <+ 24> 48 89 44 24 28

0x55555561619d <+ 29> 31 co
0x55555561619f <+ 31> e8 4c 02 04 00

. 0x5555556161a4 <+ 36> 48 8b 03

pebug 0x5555556161a7 <+ 39> 48 83 78 10 00

p 0x5555556161ac <+ 44> 74 5a

preles 0x5555556161lae <+ 46> 48 89 c7

e 0x5555556161b1 <+ 49> 48 89 e5
0x5555556161b4 <+ 52> 48 8d 5c 24 10
0x5555556161b9 <+ 57> ff 50 18

+ 18 Px5555556161bc <+ 60> 48 8d 15 75 73 09 00

0x5555556161c3 <+ 67> 48 89 ef
0x5555556161c6 <+ 70> 48 89 1c 24
0x5555556161ca <+ 74> 48 8d 72 f7
0x5555556161ce <+ 78> 41 89 c4
0x5555556161d1 g
0x5555556161d _ _ '
OX5555556161¢ When you do, youwll see something like this,
0x5555556161d
0x55555561616 (This mlqM be different olepemolmq on your 0S,
0x55555561614 ..
Ox55555561614 Don’t panic if i1 doesnt exaoﬂ% match,)
0x5555556161eN

=,

Debug

| 2

b
;13

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3 Threads: = #12 NameHash %+ Stopped at breakpoint 1 in thread 12. Views &=
Level Function File Line Address Number Funct File Line Address Condition Ignore Threads

1 nameHash NameHash.cpp 66 0x5555555b6782 *1 ..g) ..eHash.cpp 66 ...5555b6782 (all)
2 studentMain NameHash.cpp 31 0x5555555b6595

[Nl ° Type to locate (Ctrl... 1 Issues 2 Search Results

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+




Activities @@ ot creator ~

Jan4 3:27 PM

Disassembler (std::_Function_handler<int (), QtGui:startBackgroundEventLoop(std-function<int ()2, bool)-{lambda(}1}>:_M_invoke(std:_Any_data const&)) [main] - NameHash - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

-
w
Debug

>

Projects

o

=,

Debug

| 2

b
;13

2. Type to locate (Ctrl...

Disassembler (std::_Function_h... & X EfName  Value Type

Line: 18, Col: 1

Threads: = #12 NameHash =
Line Address Number Funct File Line

0x5555555b6782 *1 ..g) ..eHash.cpp 66
0x5555555b6595

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3
Level Function File

1 nameHash NameHash.cpp 66
2 studentMain NameHash.cpp 31

Stopped at breakpoint 1 in thread 12.

1 Issues 2 Search Results

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

OX55555561618b <+ 11> 48 83 ec 30 -
OX55555561618F <+ 15> 64 48 8b 04 25 28 00
OX555555616198 <+ 24> 48 89 44 24 28
OX55555561619d <+ 29> 31 co
OX55555561619F <+ 31> e8 4c 02 04 00
OX5555556161a4 <+ 36> 48 8b 03
OX5555556161a7 <+ 39> 48 83 78 10 00
OX5555556161ac <+ 44> 74 5a
OX5555556161ae <+ 46> 48 89 c7
OX5555556161b1 <+ 49> 48 89 e5
OX5555556161b4 <+ 52> 48 8d 5c 24 10
OX5555556161b9 <+ 57> ff 50 18

+ 18 px5555556161bc <+ 60> 48 8d 15 75 73 09 00
OX5555556161c3 <+ 67> 48 89 ef
OX5555556161c6 <+ 70> 48 89 1c 24
OX5555556161ca <+ 74> 48 8d 72 7
OX5555556161ce <+ 78> 41 89 c4
OX5555556161d1 s
OX5555556161d
OX5555556161d
PX5555556161d , . .
oxsssssseield  Yikest This looks Hairy and Scaryr Whal happened?
OX5555556161e
OX5555556161¢
OX5555556161e%

Address

Views =
Condition Ignore Threads
...5555b6782 (all}




Activities @@ ot creator ~

File Edit View Build Debug Analyze Tools Window Help

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

-
w
Debug

>

Projects

o

=,

Debug

| 2

b
;13

2. Type to locate (Ctrl...

Jan4 3:27 PM

Disassembler (std::_Function_handler<int (), QtGui:startBackgroundEventLoop(std-function<int ()2, bool)-{lambda(}1}>:_M_invoke(std:_Any_data const&)) [main] - NameHash - Qt Creator

Disassembler (std::_Function_h... & X EfName  Value Type

Line: 18, Col: 1

Ox55555561618b <+ 11> 48 83 ec 30 3
0x55555561618f <+ 15> 64 48 8b 04 25 28 00
Ox555555616198 <+ 24> 48 89 44 24 28
Ox55555561619d <+ 29> 31 co
0x55555561619f <+ 31> e8 4c 02 04 00
Ox5555556161a4 <+ 36> 48 8b 03
Ox5555556161a7 <+ 39> 48 83 78 10 00
Ox5555556161lac <+ 44> 74 5a
Ox5555556161lae <+ 46> 48 89 c7
0x5555556161b1 <+ 49> 48 89 e5
Ox5555556161b4 <+ 52> 48 8d 5c 24 10
0x5555556161b9 <+ 57> ff 50 18
= 18bx5555556161bc <+ 60> 48 8d 15 75 73 09 00
Ox5555556161c3 <+ 67> 48 89 ef
Ox5555556161c6 <+ 70> 48 89 1c 24
Ox5555556161ca <+ 74> 48 8d 72 f7
Ox5555556161ce <+ 78> 41 89 c4
Ox5555556161d1 ;
Ox5555556161d .
oxsssssseteld Whenever you start up a program in CS1068, there's
Ox5555556161d . . .
0x5555556161¢ a little bit of code that we au’foma’ﬂca\\u} call for
Ox5555556161¢ . . . .
oxsssasseteid  wou, which does things like setting up the console,
Ox5555556161eN

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3 Threads: = #12 NameHash %+ Stopped at breakpoint 1 in thread 12.
Level Function File Line Address Number Funct File Line Address Condition Ignore

1 nameHash MNameHash.cpp 66 0x5555555b6782 *1 ..g) ..eHash.cpp 66 ...5555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

1 Issues 2 Search Results

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+




Activities @@ ot creator ~

Jan4 3:27 PM

Disassembler (std::_Function_handler<int (), QtGui:startBackgroundEventLoop(std-function<int ()2, bool)-{lambda(}1}>:_M_invoke(std:_Any_data const&)) [main] - NameHash - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

-
w
Debug

>

Projects

o

=,

Debug

| 2

b
;13

£, Type to lecate (Ctrl... 1 Issues 2 Search Results

Disassembler (std::_Function_h... & X

0x55555561618b <+ 11>
©x55555561618f <+ 15>
0x555555616198 <+ 24>
Ox55555561619d <+ 29>
0x55555561619f <+ 31>
0x5555556161ad4 <+ 36>
Ox5555556161a7 <+ 39>

0x5555556161ac <+ 44>
Ox5555556161ae <+ 46>
0x5555556161b1 <+ 49>

0x5555556161b4 <+ 52>
0x5555556161b9 <+ 57>
+ 18 Px5555556161bc <+ 60>
0x5555556161c3 <+ 67>
0x5555556161c6 <+ 70>
0x5555556161ca <+ 74>
0x5555556161ce <+ 78>

48
64
48
31
e8
48
48
74
48
48
48
ff
48
48
48
48
41

83 ec
48 8b
89 44
cO

4c 02
8b 03
83 78
5a

89 c7
89 e5
8d 5c
50 18
8d 15
89 ef
89 1c
8d 72
89 c4

30
04
24
04

10

24

75

24
7

Line: 18, Col: 1

25 28 00
28

00

00

10

73 09 00

sl Name  Value Type

0x5555556161d1
Ox5555556161d
Ox5555556161d
0x5555556161d
Ox5555556161¢
0x5555556161¢
Ox5555556161¢
0Ox5555556161e\

Level Function
1 nameHash
2 studentMain

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3

Threads: = #12 NameHash
Line Address

File
NameHash.cpp
NameHash.cpp

actual program,

This code will show up in the call stack below your

P

Number

66 0x5555555b6782 *1
31 D0x5555555b6595

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

+ Stopped at breakpoint 1 in thread 12. Views &=

Funct File Line
..g) ..eHash.cpp 66

Address Condition Ignore Threads
...5555b6782 (all}



Activities @@ ot creator ~

Jan4 3:27 PM

Disassembler (std::_Function_handler<int (), QtGui:startBackgroundEventLoop(std-function<int ()2, bool)-{lambda(}1}>:_M_invoke(std:_Any_data const&)) [main] - NameHash - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

-
w
Debug

>

Projects

o

=,

Debug

| 2

b
;13

2. Type to locate (Ctrl...

Disassembler (std::_Function_h... 5 X Line: 18, Col: 1 =@ Name  Value Type

Ox55555561618bh <+ 11> 48 83 ec 30 B
Ox55555561618f <+ 15> 64 48 8b 04 25 28 00
Ox555555616198 <+ 24> 48 89 44 24 28
Ox55555561619d <+ 29> 31 co
Ox55555561619f <+ 31> e8 4c 02 04 00
O@x5555556161a4 <+ 36> 48 8b 03
Ox5555556161a7 <+ 39> 48 83 78 10 00
Ox5555556161ac <+ 44> 74 5a
@x5555556161ae <+ 46> 48 89 c7
Ox5555556161b1 <+ 49> 48 89 e5
Ox5555556161b4 <+ 52> 48 8d 5c 24 10
Ox5555556161bh9 <+ 57> ff 50 18
= leX5555556161bC <+ 60> 48 8d 15 75 73 09 00
Ox5555556161c3 <+ 67> 48 89 ef
Ox5555556161c6 <+ 70> 48 89 1lc 24
@x5555556161ca <+ 74> 48 8d 72 f7
Ox5555556161ce <+ 78> 41 89 c4
Ox5555556161d1 ;
OX5555556161d You shouldn't need to dig around this deep in
Ox5555556161d
0x5555556161d The call sTack, and if You OIO, it should PVObab\lé
Ox5555556161¢9 . .
ox5555556161 D€ A message Te\\mq you To back up a bit back fo
Ox55555561614
PSR | code that you actually wrote,

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3
Level Function File Line Address Number Funct File Line Address Condition Ignore Threads

1 nameHash NameHash.cpp 66 0x5555555b6782 *1 ..g) ..eHash.cpp 66 ...5555b6782 (all)
2 studentMain NameHash.cpp 31 0x5555555b6595

Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12. Views =

1 Issues 2 Search Results

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+



Activities @@ ot creator ~

Jan4 3:27 PM

Disassembler (std::_Function_handler<int (), QtGui:startBackgroundEventLoop(std-function<int ()2, bool)-{lambda(}1}>:_M_invoke(std:_Any_data const&)) [main] - NameHash - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

-
w
Debug

>

Projects

o

=,

Debug

| 2

b
;13

£, Type to lecate (Ctrl... 1 Issues 2 Search Results

Disassembler (std::_Function_h... & X

0x55555561618b <+ 11>
©x55555561618f <+ 15>
0x555555616198 <+ 24>
Ox55555561619d <+ 29>
0x55555561619f <+ 31>
0x5555556161ad4 <+ 36>
Ox5555556161a7 <+ 39>

0x5555556161ac <+ 44>
Ox5555556161ae <+ 46>
0x5555556161b1 <+ 49>

0x5555556161b4 <+ 52>
0x5555556161b9 <+ 57>
+ 18 Px5555556161bc <+ 60>
0x5555556161c3 <+ 67>
0x5555556161c6 <+ 70>
0x5555556161ca <+ 74>
0x5555556161ce <+ 78>

48
64
48
31
e8
48
48
74
48
48
48
ff
48
48
48
48
41

83 ec
48 8b
89 44
cO

4c 02
8b 03
83 78
5a

89 c7
89 e5
8d 5c
50 18
8d 15
89 ef
89 1c
8d 72
89 c4

30
04
24
04

10

24

75

24
7

Line: 18, Col: 1

25 28 00
28

00

00

10

73 09 00

sl Name  Value Type

0x5555556161d1
Ox5555556161d
Ox5555556161d
0x5555556161d
Ox5555556161¢
0x5555556161¢
Ox5555556161¢
0Ox5555556161e\

Level Function
1 nameHash
2 studentMain

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3

Threads: = #12 NameHash
Line Address

File
NameHash.cpp
NameHash.cpp

So lef's jump back to the code that we actually
wrote,

P

Number

66 0x5555555b6782 *1
31 D0x5555555b6595

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

+ Stopped at breakpoint 1 in thread 12. Views &=

Funct File Line
..g) ..eHash.cpp 66

Address Condition Ignore Threads
...5555b6782 (all}



Activities @@ ot creator ~

File Edit View Build Debug Analyze Tools Window Help

Projects

Disassembler (std::_Function_handler<int (), QtGui:startBackgroundEventLoop(std-function<int ()2, bool)-{lambda(}1}>:_M_invoke(std:_Any_data const&)) [main] - NameHash - Qt Creator

Disassembler (std::_Function_h... & X

Jan4 3:27 PM

Line: 18, Col: 1 =l Name

Value

Ty pe

i Yol 0x55555561618b <+ 11> 48 83 ec 30 i
- B2 sources 0x55555561618f <+ 15> 64 48 8b 04 25 28 00
) Nameriash.cop Ox555555616198 <+ 24> 48 89 44 24 28

0x55555561619d <+ 29> 31 co
0x55555561619f <+ 31> e8 4c 02 04 00

P 0x5555556161a4 <+ 36> 48 8b 03

Debug 0x5555556161a7 <+ 39> 48 83 78 10 00

y2 0x5555556161lac <+ 44> 74 5a

Frofects 0x5555556161lae <+ 46> 48 89 c7

N4 0x5555556161b1 <+ 49> 48 89 e5
0x5555556161b4 <+ 52> 48 8d 5c 24 10
0x5555556161b9 <+ 57> ff 50 18

+ 18 px5555556161bc <+ 60> 48 8d 15 75 73 09 00

0x5555556161c3
Ox5555556161
0x5555556161 .
0x5555556161 To dO ‘H’\a‘\—/ dOUb‘e_Cth aon Le\/e\ 1, ‘H’\e Ca\\ TO
0x5555556161
Ox5555556161 nameHash, When you do..
Ox5555556161
0x5555556161d -
Ox5555556161e2 <+ om E——r
0x5555556161le5 <+ 101> 74 05
0x5555556161le7 <+ 103> e8 e4 76 f8 ff
Ox5555556161ec 48 8b 44 24 28

=,

Debug

| 2

b
;13

P

Debugger % GDB for "NameHash" 3 G 4= = ) o Views &
Address Condition Threads
...5555b6782 (all}

Funct File Line

..g)

...eHash.cpp 66

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

=

~ [B NameHash [main] */ v _ for begin std::str.ing::!teratcr
[ NameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Wel e o AQ - 3 3 3 ' __ror_range alovelace std:string
RS Eéﬁ;iﬂmhmp 49 - int nameHash(string first, string last){ s i e oxa1 char
=] = /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
5 * 2A31 - klLa I"gePI"I me - 1. b last “Lovelace” std::string
_ 53 x/
: [
Debug 54 static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
© 66 h
67 had
v
return YOM \\ be T@\@POV‘\'ed back TO Sa‘{:e‘\—%!
et Debugger % GDB for "NameHash" = RN Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12
ebug
? Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

search Results 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %

,_.
i
)
=
i)
w
]
[l

[Nl . Type to locate (Ctrl... 3 Application Output




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

~ [B NameHash [main] */ v _ for begin std::str.ing::!teratcr
[ NameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Welcome S A~ = : : _ for_range aLovelace std::string
RS Eéﬁgimﬁnmp 49 int nameHash(string first, string last){ s i e oxa1 char
=] = /* This hashing scheme needs two prime numbers,|'f= = -4 ey
. * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
5 T kLargePl"l me - 1. b last “Lovelace” std::string
_ 53 */
w
Debug 54 static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
int hashVal = 0;
] /* ]/ \
* 1
* / .
Let k| hat we" t
- for eT's guickly recap whal we've seen so Tar,
© 66 h = o rewe———
67 hashVal = (kSmallPrime x hashVal + ch) % klﬁ;;:!-vm”‘-n-.......
: return hashVal;
et Debugger % GDB for "NameHash" = RN Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12
ebug
? Level Function File Line Address *|Number Funct File Line Address Conditio e Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... search Results 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %

,_.
i
)
=
i)
w
]
[l

3 Application Output




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

=

~ [@ NameHash [main] */ v _ for begin std::str.ing::!teratcr
E+ MameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Wel e - A0 - = 3 3 3 __ror_range alovelace std:string
steem Eéﬁgﬁﬂﬁhmp 49 - int nameHash(string first, string last){ o i e oxd1 char
= 0 -~ /* This hashing scheme needs two prime numbers.| = = A& ey
51 * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
5 * 2A31 - klLa I"gePI"I me - 1. b last “Lovelace” std::string
e i

i i —~—
To set a breakpoint so thal we can pause the
program and look around, click in the margin just

betore the line number where you want fo pause,

BT for tela o rrer———aser——T —— /
63 ~ /* Convert the 1input character to lower cas .."-~......
;;.r—-———_—— * lower-case letters are always less than //////,\\\\\\\
= y
h O O

= tolower (ch);
67 hashVal = (kSmallPrime % hashVal + ch) % Kkl fNome Value

b }

69 return hashval; \\\\,///

7@ } ™

IR NE| Threads: = #12 NameHash %+ | Stopped at breakpoint 1 in thread 12

Debugger % GDB for "NameHash" =

Debug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

5 QML Debugger Console 7 Version Control 8 Test Results %

search Results 3 Application Qutput 4 Compile Output

,_.
i
)
=
i)
w
]
[l

(Il ©. Type to locate (Cirl...




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

=

~ [@ NameHash [main] */ v _ for begin std::str.ing::!teratcr
E+ MameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Wel e - A0 = = - 3 3 __ror_range alovelace std:string
steem Eéﬁgﬁﬂﬁhmp 49 - int nameHash(string first, string last){ o i e oxd1 char
= 0 -~ /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | KklargePrime 16908799 I
) il ksmallPrime 127 int
5 * 2A31 - klLa I"gePI"I me - 1. b last “Lovelace” std::string
e i

W

Debug 4 / \

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

BT for tela o rrer———aser——T —— /
63 ~ /* Convert the 1input character to lower cas \
64 * lower-case letters are always less than
%/
© 66 |ch = tolower (ch); O O

hashVal = (kSmallPrime % hashVal + ch) % Kkl fNome Value

}

return hashval; \\/
140} } ™

IR NE| Threads: = #12 NameHash %+ | Stopped at breakpoint 1 in thread 12

Debugger % GDB for "NameHash" =

Debug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

5 QML Debugger Console 7 Version Control 8 Test Results %

search Results 3 Application Qutput 4 Compile Output

,_.
i
)
=
i)
w
]
[l

(Il ©. Type to locate (Cirl...




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

=

~ [@ NameHash [main] */ v _ for begin std::str.ing::!teratcr
E+ MameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Wel e - A0 = = - 3 3 __ror_range alovelace std:string
steem Eéo:r:;seHash o 49 - int nameHash(string first, string last){ o i e oxd1 char
= 0 -~ /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | KklargePrime 16908799 I
) il ksmallPrime 127 int
5 * 2A31 - klLa I"geP Fime - 1. b last “Lovelace” std::string
e i

W

Debug 4 / \

The yellow arrow points out where we are right now.

BT for tela o rrer———aser——T —— /
63 ~ /* Convert the 1input character to lower cas \
/ * lower-case letters are always less than
y

¢ 66 |ch = tolower (ch); O O

hashVal = (kSmallPrime % hashVal + ch) % Kkl fNome Value

}

return hashval; \\/
140} } ™

IR NE| Threads: = #12 NameHash %+ | Stopped at breakpoint 1 in thread 12

Debugger % GDB for "NameHash" =

Debug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

5 QML Debugger Console 7 Version Control 8 Test Results %

search Results 3 Application Qutput 4 Compile Output

,_.
i
)
=
i)
w
]
[l

(Il ©. Type to locate (Cirl...




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

=

~ [@ NameHash [main] */ v _ for begin std::str.ing::!teratcr
E+ MameHash.pro v _ for end € ¢ std::str!ng::lterator
Welcome 'Eéﬁgiwﬁhmp 49 - int nameHash(string first, string last){ eI eSS L
=| ' 50~ /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | KklargePrime 16908799 I
) il ksmallPrime 127 int
5 * 2A31 - klLa I"gePI"I me - 1. b last “Lovelace” std::string
- . ol
.

Debug 4 / \

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

BT for tela o rrer———aser——T —— /
63 ~ /* Convert the 1input character to lower cas .."-~......
64 * lower-case letters are alwgys less than
e %/
¢ 66 kh = tolower (ch); () ()

hashval = (kSmallPrime hashval + ch) % Kkl [Mame Vahie \\\\\\\///////

Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12

¥

return hashVal;

Debugger % GDB for "NameHash" =

Debug
Line Address Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

search Results 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %

,_.
i
)
=
i)
w
]
[l

[Nl . Type to locate (Ctrl... 3 Application Output




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

=

~ [@ NameHash [main] */ v _ for begin std::str.ing::!teratcr
E+ MameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Wel e - A0 = = - 3 3 __ror_range alovelace std:string
steem Eéﬁgﬁﬂﬁhmp 49 - int nameHash(string first, string last){ o i e oxd1 char
= 0 -~ /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | KklargePrime 16908799 I
) il ksmallPrime 127 int
5 * 2A31 - klLa I"gePI"I me - 1. b last “Lovelace” std::string
e i

W

Debug 4 / \

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

BT for tela o rrer———aser——T —— /
63 ~ /* Convert the 1input character to lower cas \
64 * lower-case letters are always less than
%/
© 66 |ch = tolower (ch); O O

hashVal = (kSmallPrime % hashVal + ch) % Kkl fNome Value

}

return hashval; \\/
140} } ™

IR NE| Threads: = #12 NameHash %+ | Stopped at breakpoint 1 in thread 12

Debugger % GDB for "NameHash" =

Debug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

5 QML Debugger Console 7 Version Control 8 Test Results %

search Results 3 Application Qutput 4 Compile Output

,_.
i
)
=
i)
w
]
[l

(Il ©. Type to locate (Cirl...




Look up al this panel over here,

Activities @ ot creator ~ o s 32 v
File Edit View Build Debug Analyze Tools Window Help N BN BN BN BN BN BN BN BN BN BN BN B B W m W
Projects $T. & B < & NameHash.cpp . nameHash(std::... % Unix (LF) % [E Line: 66, Col: 9  H+ RELIE Value Type “
- N Hash i | — v _ for_begin std::string::iterator
h@a&;e:sasﬁ?;:;n] . . ] ] : _:or_end Suan Sigfisir!ng:;t;lrator |
Welcome -EE$M6 ameHash(string first, string last){ W T T s aher :
NameHash.cpp 2 F A | ) wada” s
=] O O x This hashing scheme needs two prime numbers |’ fist ada Pidsaing 1
: E | hashwval 0 int
* prime. These numbers were chosen because theg| KkargePrime 16908799 int 1
il kSmallPrime 127 int 1
* 2231 - KlLa I"gePI"'I me - 1. “ b last “Lovelace” std::string 0
- \\/ */ '.-----------------'
: [
Debug static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
i int hashVal = 0;
Z /* Iterate across all the characters in the fir
5 * name, updating the hash at each step.
61 * /
52 for (char ch: first + last) {
B3 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
kh = tolower (ch);
67 hashval = (kSmallPrime = hashVal + ch) % kil fhame Value ype
return hashVal;
} | |
1 »

RN Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12 Views =
Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

Debugger % GDB for "NameHash" % [

Debug

Level Function File Line Address
+ 1 nameHash NameHash.cpp 66 0x5555555b6782
> 2 studentMain NameHash.cpp 31 0x5555555b6595

search Results 3 Application OQutput 4 Compile OQutput 5 QML Debugger Console 7 Version Control 8 Test Results

,_.
i
)
=
i)
w
]
[l

(Il ©. Type to locate (Cirl...




This window lets you take a look at all the values
of the local variables that are in scope right now.

Activities @ ot creator ~ wroae 32 ¥

File Edit View Build Debug Analyze Tools Window Help N BN BN BN BN BN BN BN BN BN BN BN B B W m W
Projects s T B+ @ < & NameHash.cpp . nameHash(std::... * Unix (LF) % [E Line: 66, Col: 9  H+ RELIE Value Type “
+ [B NameHash [main] | — v _ for_begin std::string::iterator
[ NameHash.pro | : _:or_end R sigfisir!ng:;t;lrator |
pakss 'Eém:\lra(;SeHashcpp ameHash(string first, string last){ : R b arar :
=] ' O O x This hashing scheme needs two prime numbers |’ fist gadas Pidsaing 1
: E | hashwval 0 int
* prime. These numbers were chosen because the kol e SHS s it |
mallPrime n
T kLargePI"ime = i, B[ last “Lovelace” std::string 'l
- \\/ */ ".-----------------'
: [ . ) .
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects e
e 57 int hashVal = 0;
Z /* Iterate across all the characters in the fir
60 * name, updating the hash at each step.
*/
52 for (char ch: first + last) {
Sie} e /* Convert the 1input character to lower cas
* lower-case letters are always less than
¢ 66 |ch = tolower (ch);
hashval = (kSmallPrime = hashVal + ch) % kil fhame Value ype
return hashVal;
i } u
1 »

Debugger % GDB for "NameHash" % [ B = Threads: = #12 NameHash = Views =
Number Funct File Line Address Condition Ignore Threads

1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

Debug

Level Function File Line Address
+ 1 nameHash NameHash.cpp 66 0x5555555b6782
> 2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Depending on what 0S you're using, these might be
in a different order, and there might be some
weird—looking ones in there in addifion to nicer

ones like ch and hashval,

Activities @@ ot creator ~

File Edit View Build Debug Analyze Tools Window Help --- -

W | WINA L) v LT LN DU, LUk Y O halie Type 1
~ [B NameHash [main] v _ for begin std::str.ing::!teratcr 1
[ NameHash.pro . ) ] . : _:or_end R sigfisir!ng:;t;lrator
S 'Eéﬁgiwﬁhmp t na Fing first, string last){ : T et Bl e :
=] ' is hashing scheme needs two prime numbers |’ first {Adal atd isbring
: ¥ | hashwval 0 int |
* prime. These numbers were chosen because theg| KkargePrime 16908799 int 1
il kSmallPrime 127 int 1
* 2231 - KlLa I"gePI"I me - 1. B[ last “Lovelace” std::string 0
: [
Debug \\\\h//// static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects -
e 57 int hashVal = 0;
Z /* Iterate across all the characters in the fir

* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than

e */
¢ 66 kh = tolower (ch);
67 hashval = (kSmallPrime = hashVal + ch) % kil fhame Value ype
bo }

return hashVal;

Debugger % GDB for "NameHash" % [ = Threads: = #12 NameHash * Views &
Number Funct File Line Address Condition Ignore Threads

*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

Debug

>

Level Function File Line Address
+ 1 nameHash NameHash.cpp 66 0x5555555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities

File Edit

Welcome

W

Debug

>

Projects

]

Debug

>

~ [ NameHash [main]

1t we ignore the weird—looking ones, we can

~prr—e see some nice, familiar names,

View Build Debug Analyze Tools Window Help

I

- ..
A

E+ MameHash.pro
~ [2 sources
£ NameHash.cpp

* int na - rst, string last){

ashing scheme needs two prime numbers,
prime. These numbers were chosen because the
() () * 27231 - klLargePrime - 1.

*/

tatic const int kLargePrime = 16908799;

\\\\_//// static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

60 * name, updating the hash at each step.

*/

52 for (char ch: first + last) {

Sie} e /* Convert the 1input character to lower cas
* lower-case letters are always less than

¢ 66 kh = tolower (ch);
67 hashval = (kSmallPrime * hashVal + ch) % kl
68 }

return hashVal;

= Threads: = #12 NameHash ¥
Level Function File Line Address =

+ 1 nameHash NameHash.cpp 66 0x5555555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

Debugger % GDB for "NameHash" % [

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

B|» _for_end

1k _ for_range "AdalLovelace”
ch ‘A 65

1 v first "Ada"

1 hashwval 0

1 kLargePrime 16908799
ksmallPrime 127

» last "Lovelace"
$

std::string::iterator

std::string::iterator

std:istring &&
0x41 char

std::string

int

int

int

std::string

‘---_

LN N NN NN NN NNNERENRENN N

Name

Value Type

Funct File Line

..g)

...eHash.cpp 66

Views =

Address Condition Ignore Threads

...5555b6782 (all)




Activities @@ ot creator ~

File Edit View Build Debug Analyze Tools Window Help

~ [ NameHash [main]
[ NameHash.pro
Welcome ~ [2 sources
E B NameHash.cpp

W

Debug

>

Projects

]

Debug

>

(Il ©. Type to locate (Cirl...

1 Issues

\\\\_//// static const int kSmallPrime

© 66

2 Search Results

Debugger % GDB for "NameHash" % [

For example, here you can see the values of
kLargePrime and kSmallPrime, which mafch the
values they were declared with,

I

std::string::iterator

v _ for end std::string::iterator
- B - v _ for_range "Adalovelace" std::string &&
int > rst, string last){ o i e i Chal

@shing scheme needs two prime numbers, | fist {Adal atd isbring
g 1 hashwval 0 int
prime. These numbers were chosen because t 't?@ﬁwm Ions i
mallPrime n

O * 2231 - KlLa rgePl"i me - 1. b last “Lovelace” std::string

*/
tatic const int kLargePrime = 169087994
127;

int hashvVal = 0

-

Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than

*/
kh = tolower (ch);
hashval = (kSmallPrime = hashVal + ch) % kil fhame Value ype

¥

return hashVal;

= Threads: = #12 NameHash ¥ Views @

Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
2 studentMain NameHash.cpp 31 0x5555555b6595

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %




Activities

File Edit

Welcome

W

Debug

Debug

>

View Build Debug Analyze Tools Window Help

~ [@ NameHash [main]
E+ MameHash.pro

£ NameHash.cpp

GDB for "NameHash" =

(Il ©. Type to locate (Cirl... 3 Application Output

[l

We can also see that, al this point, hashval
is still zero.

I

std::string::iterator

v _ for end std::str'!ng::iterator
. rSt, stri ng -Last){ 3 Efor_range I:IdaLovelac:S - iicia:;strlng &
ashing scheme needs two prime numbers, [Jf= = ey
prime. These numbers were chosen because I argeiigna SERNENS mt
* 2231 - KlLa rgePl"ime = i, b last “Lovelace” std::string
*/
tatic const int kLargePrime
static const int kSmallPrj = 1277
int hashVal = 0;
/* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
kh = tolower (ch);
hashval = (kSmallPrime = hashVal + ch) % kil fhame Value ype
),
return hashVal;
| |

IR NE| Threads: = #12 NameHash %+ | Stopped at breakpoint 1 in thread 12

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

File Line Address =
NameHash.cpp 66 0x5555555b6782
NameHash.cpp 31 0x5555555b6595

7 Version Control 8 Test Results 3

4 Compile Output 5 QML Debugger Console




Activities

File Edit

Welcome

W

Debug

>

Projects

]

Debug

>

—prprere we'll see these values change.,

View Build Debug Analyze Tools Window Help

As we walk Through the program one step at a Tfime,

I

~ [@ NameHash [main]
E+ MameHash.pro
~ [2 sources
£ NameHash.cpp

* int na - rst, string last){

ashing scheme needs two prime numbers,
prime. These numbers were chosen because the
() () * 27231 - klLargePrime - 1.

*/

tatic const int kLargePrime = 16908799;

\\\\_//// static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

60 * name, updating the hash at each step.

*/

52 for (char ch: first + last) {

Sie} e /* Convert the 1input character to lower cas
* lower-case letters are always less than

¢ 66 kh = tolower (ch);
67 hashval = (kSmallPrime * hashVal + ch) % kl
68 }

return hashVal;

= Threads: = #12 NameHash ¥
Level Function File Line Address

+ 1 nameHash NameHash.cpp 66 0x5555555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

Debugger % GDB for "NameHash" % [

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

std::string::iterator

Funct File Line
..g)

...eHash.cpp 66

v _ for end std::string::iterator
v _ for_range "Adalovelace" std::string &&
ch A 65 0x41 char
v first "ada" std::string
hashval 0 int
kLargePrime 16908799 int
ksmallPrime 127 int
» last "Lovelace" std::string
MName Value Type

Views =

Address Condition Ignore Threads

...5555b6782 (all)




Activities @@ ot creator ~

File Edit View Build Debug Analyze Tools Window Help

Projects

Now, let's fake a look at fhis for loop.

~ [@ NameHash [main]
E+ MameHash.pro
Welcome o E Sources = nt

h.
E B NameHash.cpp /

rst, string last){
as 1ng scheme needs two prime numbers,
prime. These numbers were chosen because the

() () * 27231 - klLargePrime - 1.
W x/
Debug tatic const int kLargePrime = 16908799;
\\\\_//// static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

60 * name, updating the hash at each step.

e Fmm e s mmmmmmmmme————————

v Ffor (char ch: first + last) { 1

/* Convert the +input character to lower c%s

* lower-case letters are always less than

|

kh = tolower (ch); :
hashVal = (kSmallPrime x hashVal + ch)

}

Debugger % GDB for "NameHash" =

Debug

>

Level Function Line Address
+ 1 nameHash NameHash.cpp 66 0x5555555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

1

-

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

IR NE| Threads: = #12 NameHash %+ | Stopped at breakpoint 1 in thread 12

I

std::string::iterator

Funct File Line
..g) ..eHash.cpp 66

Address
...5555b6782

v _ for end std::string::iterator
v _ for_range "Adalovelace" std::string &&
ch A 65 0x41 char
v first "ada" std::string
hashval 0 int
kLargePrime 16908799 int
ksmallPrime 127 int
» last "Lovelace" std::string
MName Value Type

Condition




Activities

File Edit

Welcome

W

Debug

>

Projects

]

Debug

>

@8 ot creator ~

View Build Debug Analyze Tools Window Help

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

I

~ [@ NameHash [main]
E+ MameHash.pro
~ [2 sources
£ NameHash.cpp

* int na - rst, string last){

ashing scheme needs two prime numbers,
prime. These numbers were chosen because the
() () * 27231 - klLargePrime - 1.

*/

tatic const int kLargePrime = 16908799;

\\\\_//// static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir

60 * name, updating the hash at each step.

B ——

[

52 g for (char ch: first + last) { 1
Sie} e ] /* Convert the +input character to lower c%s
: * lower-case letters are always less than
1 % !
© 66 | kh = tolower (ch); :
57 : hashVal = (kSmallPrime x hashVal + ch) % hl
: |
i}

J

Debugger % GDB for "NameHash" % [

Number
]

Level Function File Line Address =
+ 1 nameHash NameHash.cpp 66 0x5555555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

std::string::iterator

Funct File
..g)

...eHash.cpp

R =] Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12

Line

66

v _ for end std::string::iterator
v _ for_range "Adalovelace" std::string &&
ch A 65 0x41 char
v first "ada" std::string
hashval 0 int
kLargePrime 16908799 int
ksmallPrime 127 int
» last "Lovelace" std::string
MName Value Type

Address Condition
...5555b6782

Ignore

Views
Threads
(all)

=




Activities

File Edit

Welcome

W

Debug

>

Projects

]

Debug

>

Remember (from a while back) fh

@8 ot creator ~

View Build Debug Analyze Tools Window Help

the name Ada Lovelace?

at we entered

I

~ [ NameHash [main]

std::string::iterator

[ NameHash.pro v _ for end € ¢ std::str'!ng::iterator
v Eéoi,r::lmshc * int na » rst, stri ng 'Last){ 4 Efor_range I:IdaLovelacZS —_— i::;smng &&
. ashing scheme needs two prime numbers,|® '™ {Adal atd isbring
4 ashval 0 int
prime. These numbers were chosen because the kol e SHS s i
O O * 2231 - KlLa rgePl"i me - 1. b last “Lovelace” std::string
*/
tatic const int kLargePrime = 16908799;
\\\\_//// static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir
60 * name, updating the hash at each step.
52 g for (char ch: first + last) { 1
Sie} e ] /* Convert the +input character to lower c%s
1 * lower-case letters are always less than
Y '
¢ 66 | kh = tolower (ch); :
57 : hashval = (kSmallPrime * hashVal + ch) % Ml {teme Vahie Mi
' ,l
i } u

P
>

-

Debugger =

P
>

Threads: = #12 NameHash
Line Address
66 0x5555555b6782

31 0x5555555b6595

GDB for "NameHash"

A

8 E
File

NameHash.cpp

NameHash.cpp

Number
]

Level Function
+ 1 nameHash
2 studentMain

-
-

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results

Stopped at breakpoint 1 in thread 12

Views =
Threads

(all)

Address
...5555b6782

Line Condition

66

Funct File
..g)

Ignore
...eHash.cpp




Activities

File Edit

Welcome

W

Debug

>

Projects

]

Debug

>

@8 ot creator ~

~ [@ NameHash [main]
E+ MameHash.pro
~ [2 sources
£ NameHash.cpp

(Il ©. Type to locate (Cirl...

View Build Debug Analyze Tools Window Help

1 Issues

\\\\_//// static const int kSmallPrime

© 66

il

2 Search Results

Debugger % GDB for "NameHash" % [
Level Function File Line Address =

nameHash
2 studentMain NameHash.cpp 31 0x5555555b6595

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

* 1int na > rst, string last){ _—
‘ ashing scheme needs two prime numbers  |Fi—ems==—
prime. These numbers were chosen because the | kargePrime 16908799
il kSmallPrime 127
() * 2731 - KlLargePrime - 1. v last "Lovelace"

*/
tatic const int kLargePrime = 16908799;
127;

int hashvVal = 0

-

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

B ——

[

I

std::string::iterator
std::string::iterator
std:istring &&
char

std::string

int

int

int

std::string

v g for (char ch: first + last) { 1
7 ] /* Convert the +input character to lower c%s
: * lower-case letters are always less than
1 */ :
| kh = tolower (ch); 1
: hashval = (kSmallPrime * hashVal + ch) % Ml {teme Vahie Mi
v} ,

J

R =] Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12

Number Funct File Line Address

NameHash.cpp 66 0x5555555b6782

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results %

Condition

1 ..g) ..eHash.cpp 66 ...5555b6782

Ignore

Views
Threads
(all)

=




Activities @@ ot creator ~

program at this point,

File Edit View Build Debug Analyze Tools Window Help

So now we know where we are (line 66), how we got
There (main called nameHash), and the values in The

I

~ [ NameHash [main]
[ NameHash.pro
Welcome ~ [2 sources

E £ NameHash.cpp

* int na - rst, string last){
ashing scheme needs two prime numbers,
prime. These numbers were chosen because the

() () * 27231 - klLargePrime - 1.
W x/
Debug tatic const int kLargePrime = 16908799;
P \\\\_//// static const int kSmallPrime = 127;
Projects
e 57 int hashVal = 0;
Z /* Iterate across all the characters in the fir

60 * name, updating the hash at each step.

B ——

[

52 g for (char ch: first + last) { 1
Sie} e ] /* Convert the +input character to lower c%s
: * lower-case letters are always less than
1 % !
© 66 | kh = tolower (ch); :
57 : hashVal = (kSmallPrime x hashVal + ch) % hl
: |
i}

J

Debugger % GDB for "NameHash" % [

Debug

>

Number
]

Level Function File Line Address =
+ 1 nameHash NameHash.cpp 66 0x5555555b6782
2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

std::string::iterator

R =] Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12

Funct File Line

..g)

...eHash.cpp 66

v _ for end std::string::iterator
v _ for_range "Adalovelace" std::string &&
ch A 65 0x41 char
v first "ada" std::string
hashval 0 int
kLargePrime 16908799 int
ksmallPrime 127 int
» last "Lovelace" std::string
MName Value Type

Address Condition
...5555b6782

Ignore

Views
Threads
(all)

=




Now, let's do something really cool

Activities @@ ot creator ~

File Edit View Build Debug Analyze Tools Window Help

run this program one line at a time,
happens at each step:

we're qoing fo
walching what

I

~ [ NameHash [main]

std::string::iterator

[ NameHash.pro v _ for end € ¢ std::str'!ng::iterator
Welcome - Eém;r::je'_‘ashc = int » rst, stri ng 'Last){ 4 Efor_range I:IdaLovelacZS —_— i::;smng &&
=| e #Shing scheme needs two prime numbers, |* frst i =g
4 ashval 0 int
prime. These numbers were chosen because the kol e SHS s it
O O T kLargePI"ime = i, b last “Lovelace” std::string
W x/
Debug tatic const int kLargePrime = 16908799;
>~ \/ static const int kSmallPrime = 127;
Projects
e int hashVal = 0;
Z /* Iterate across all the characters in the fir
60 * name, updating the hash at each step.
52 g for (char ch: first + last) { 1
Sie} e ] /* Convert the +input character to lower c%s
1 * lower-case letters are always less than
v !
¢ 66 | |ch = tolower (ch); :
: hashval = (kSmallPrime * hashVal + ch) % Ml {teme Vahie Mi
: |
i} ’
7 1 e

P
>

-

Debugger = Threads: = #12 NameHash
Line Address
66 0x5555555b6782

31 0x5555555b6595

GDB for "NameHash"

a| Eh
N 1

8 E
File

NameHash.cpp

NameHash.cpp

Debug

>

Number
]

Level Function
+ 1 nameHash
2 studentMain

-
-

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results

Stopped at breakpoint 1 in thread 12

Views =
Threads

(all)

Address Condition

...5555b6782

Line
66

Funct File
..g)

Ignore
...eHash.cpp




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

~ [B NameHash [main] */ v _ for begin std::str.ing::!teratcr
[ NameHash.pro : _:or_end R sE:::s:r!ng:;(t;lrator
Welcome " A v = I x 1 _ for_range alovelace std::string
RS Eéﬁgimﬁnmp 49 int nameHash(string first, string last){ s i e oxa1 char
=] = /* This hashing scheme needs two prime numbers,|'f= = -4 ey
. * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
5 * 2A31 - klLa I"gePI"I me - 1. b last “Lovelace” std::string
i 55 */
w
Debug 54 static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
> for (c
v /* .
v
.| Right above the stack trace, you'll see there are
: | button i
i kh some small buTton icons.,
ha
return hashVal;
et Debugger % GDB for "NameHash" 3 Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12
ebug
? Level Function Line Address Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

search Results 7 Version Control 8 Test Results 3

,_.
i
)
=
i)
w
]
[l

Il ©. Type to locate (Ctrl... 3 Application Qutput 4 Compile Output 5 QML Debugger Console




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

~ [B NameHash [main] */ v _ for begin std::str.ing::!teratcr
[ NameHash.pro . ) . . . : _:or_end R sigfisir!ng:;t;lrator
Welcome - Eéo:r:iseHBSh o A=Al nt nameHaSh (Str-l ng f-l rst, Str.l ng 'Last) { Eor_range 5 alove: ac:s _— iha‘f ring
= ' 300 = /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
5 * 2A31 - klLa I"gePI"I me - 1. b last “Lovelace” std::string
_ 53 */
w
Debug 54 static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
> for (c
- /*
.| These buttons let you resume the program, stop the
: k1 it one line af a fime, et
. | Program, walk Through 1T one line at a Time, elc,
ha
return hashVal;
et Debugger % GDB for "NameHash" 3 Threads: = #12 NameHash + Stopped at breakpoint 1 in thread 12
ebug
? Level Function Line Address Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

search Results 7 Version Control 8 Test Results 3

,_.
i
)
=
i)
w
]
[l

Il ©. Type to locate (Ctrl... 3 Application Qutput 4 Compile Output 5 QML Debugger Console




Activities @@ ot creator ~ jJan& 3:30 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T H @M < & NameHash.cpp b nameHash(std::... ¥ Unix (LF) % [ Line: 66, Col: 9 H+ REINE Value Type

~ [B NameHash [main] */ v _ for begin std::str.ing::iteratcr
[ NameHash.pro v _ for end std::string::iterator
Mel e 10 - . . . . v _ for_range "Adalovelace" std:istring &&
Welcome 'Eéﬁgiwﬁhmp 49 - int nameHash(string first, string last){ i i e oxa1 char
= ' 300 = /* This hashing scheme needs two prime numbers.| = = A& ey
. * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
5 T kLargePI"lme = i, b last “Lovelace” std::string
i 55 */
w
Debug 54 static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (c . .
: | Move your mouse so That you're hovering over the
* .
v
1 butfon fhat's third from the leftt, If you hover
© 66 ch i \d st p
= over 1T, 1T should say “sTep over,
} /
return hashVal;
Det Debugger #| GDBfor "NameHash” % I 0 CZ': = & 3 Threads: = #12 NameHash %+ | Stopped at breakpoint 1 in thread 12
= Level Function Line Address Number Funct File Line Address Condition Ignore Threads
+ 1 nameHash NameHash.cpp 66 0x5555555b6782 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595

search Results 7 Version Control 8 Test Results 3

,_.
i
)
=
i)
w
]
[l

Il ©. Type to locate (Ctrl... 3 Application Qutput 4 Compile Output 5 QML Debugger Console




Activities

File Edit

Welcome

W

Debug

*

MNameHash

=,

Debug

| 2

@€ ot creator ~

View Build Debug Analyze Tools Window Help

Projects =

~ [@ NameHash [main]
E+ MameHash.pro

~ [2 sources

£ NameHash.cpp

(Il . Type to locate (Ctrl... 1 Issues

& NameHash.cpp $ X

*/

Jan4 3:30PM

NameHash.cpp @ NameHash [main] - Ot Creator

nameHash(std::... %

= Unix (LF)

* int nameHash(string first, string last){

© 66

il

2 Search Results

/* This hashing scheme needs two prime numbers,
* prime. These numbers were chosen because the

* 27231 - klLargePrime - 1.
*/

static const int kLargePrime
static const int kSmallPrime

int hashvVal = 0

-

/* Iterate across all the characters in the fir
the hash at each step.

* name, updatin

= 16908799;
127;

% [E Line: 66, Col: 9

= Name Value
«|» _ for begin
v _ for end
v _ for_range "Adalovelace"
ch A 65
v first "Ada"
hashval 0

kLargePrime 16908799
ksmallPrime 127
» last "Lovelace"

Type
std::string::iterator
std::string::iterator
std:istring &&
char

std::string

int

int

int

std::string

0x41

Once you're confident thal you'vre on the *Step Over”
butfon - and not fhe *Step Info* or *Step out
buttons - go and click it: When you do..

_—

nameHash

studentMain

Debugger % GDB for "NameHash" =

3 Application Output

Threads:

NameHash.cpp
NameHash.cpp

4 Compile Output 5 QML Debugger Console

Line Address

7 Version Control

= #12 NameHash

P

66 0x5555555b6782
31 0x5555555b6595

Number
]

8 Test Results %

+ Stopped at breakpoint 1 in thread 12

Line
66

Funct File
..g) ..eHash.cpp

Address
...5555b6782

Condition

Views
Threads
(all)

Ignore

=
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 67, Col: 9 H+ QENE Value Type

~ [B NameHash [main] - */ «|» _ for begin std::str.ing::iteratcr
[ NameHash.pro oL v _ for end € : stdfistr!ng::iterator
L - 2 sources 49 - int nameHash(string first, string last){ el aatndae e S,
B NameHash.cpp : & . - ) " " A
=] B = /* This hashing scheme needs two prime numbers,|'f= = -ad ey
* prime. These numbers were chosen because the tgargﬁgr?me 12308799 @nz
T kLargePI"ime = i, b last “Lovelace” std::string
W 3 xf
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects e
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® 66 ch = tolower (ch);
+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
),
return hashlas
}
et Debugger % GDB for "NameHash" '"%Ouy W|V]dow Shou\d \OOk SOme‘\’P“v\q \|ke TV”S‘ Views =
= Level Function
3 il

-

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities @@ ot creator ~ Jan4 3:42 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

= NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 67, Col: 9 H+ QENE Value Type

~ [@ NameHash [main] y */ ~| v _ for begin std::str.ing::iteratcr
[ NameHash.pro oL v _ for end € : stdfistr!ng::iterator
L - 2 sources 49 - int nameHash(string first, string last){ el aatndae e S,
B NameHash.cpp : & . - ) " " A
=] B = /* This hashing scheme needs two prime numbers,|'f= = -ad ey
: * prime. These numbers were chosen because the tgargﬁgr?me 12308799 @nz
T kLargePI"ime = i, b last “Lovelace” std::string
W 3 xf
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects e
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® 66 ch = tolower (ch);
+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
),
return hashlas
}
Okay! A few things have changed., Let's see what's
Debugger % GDB for "NameHash" N Views =
S Level Function q0| V]q OV] o
3 il

-

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

= NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 67, Col: 9 H+ QENE Value Type

~ [@ NameHash [main] y */ ~| v _ for begin std::str.ing::iteratcr
[ NameHash.pro oL v _ for end € : stdfistr!ng::iterator
L - 2 sources 49 - int nameHash(string first, string last){ el aatndae e S,
B NameHash.cpp : & . - ) " " A
=] B = /* This hashing scheme needs two prime numbers,|'f= = -ad ey
: * prime. These numbers were chosen because the tgargﬁgr?me 12308799 @nz
T kLargePI"ime = i, b last “Lovelace” std::string
W 3 xf
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects e
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
,*‘n:x ch = tolower (ch);
l"*ﬁ? hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
-
' ),
return hashlas
}
First, notice that our helpful Yellow Arrow friend
Debugger % GDB for "NameHash" N N N N Views &
" Leve\unction ‘S V]O\/\/ PO‘ V]“—| mq a“’ \ | V]e 6 7 o
3 il

-

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

= NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 67, Col: 9 H+ QENE Value Type

~ [@ NameHash [main] y */ ~| v _ for begin std::str.ing::iteratcr
[ NameHash.pro oL v _ for end € : stdfistr!ng::iterator
L - 2 sources 49 - int nameHash(string first, string last){ el aatndae e S,
B NameHash.cpp : & . - ) " " A
=] B = /* This hashing scheme needs two prime numbers,|'f= = -ad ey
: * prime. These numbers were chosen because the KlargePiina 1006743 t
T kLargePI"ime = i, b last “Lovelace” std::string
W 3 xf
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects e
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
,*‘n:x ch = tolower (ch);
l"*ﬁ? hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
-»
' ),
return hashias
}
We're now at the line right after the one where
Debugger % GDB for "NameHash" We STOPPed‘ you Jus‘t Vaw a S'”Q\e \‘me OAF The Views &
S Level unction
> I igemetely program! PV@TTL{, COO\!

-
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp F X nameHash(std::... 5 Unix (LF) % [E Line: 67, Col: 9 H+ QENE Value Type

~ [B NameHash [main] */ «|» _ for begin std::str.ing::!teratcr
[ NameHash.pro ) . . . :_:or_end ey sigfisir!ng:;t;lrator
paicors -E;éo:r:;seHaShcpp 49 - int nameHash(string first, string last){ ;h”-m”ge S — ’f”g
=] ' B = /* This hashing scheme needs two prime numbers.| = = " ey
* prime. These numbers were chosen because the | klargePrime 16908799 int
il kSmallPrime 127 int
T kLargePI"lme = i, b last “Lovelace” std::string
" 53 */
: [
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® G665 ch = tolower (ch);
+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
),
return hashlas
}
I — So what did that line of code do?
e ebugger % GDB for "NameHash Views =
Level Function
15 Hash
’ 2 qurgzn:r:ain

-
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NameHash.cpp @ NameHash [main] - Ot Creator

Edit View Build Debug Analyze Tools Window Help

Projects o) { & NameHash.cpp F X nameHash(std::... ¥ Unix (LF) % [ Line: 67, Col: 9 H+ REINE Value Type

~ [@ NameHash [main] y ~| v _ for begin std::string::iterator
[ NameHash.pro o */ v _ for_end c : std::str'!ng::iterator
- B2 sources 49 ~ int nameHash(string first, string last){ el aatndae e S,
tamskieshucpy = /* This hashing scheme needs two prime numbers.| = = " ey
* prime. These numbers were chosen because the KlargePiina 1006743 i
T kLargePI"ime = i, b last “Lovelace” std::string
W 3 xf
Debug 54 static const int kLargePrime = 16908799;
o 55 static const int kSmallPrime = 127;
Projects = ¢
e > 7 int hashVal = 0;
59 /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
i
® 66 ch = tolower(ch);'
+ 67 Rashval = (KkomalLlPrime % hashVal + ch) % Kkl [Name Value ype
return hashlas
0} This line converts ch To lower case., The tolower
= function fakes in a character and refurns a lower—
: Debugger % GDB for "NameHash" N N N N N
case version of if, so this overwritfes ch with a
1 nameHash
’ 2 studentMain N N
g lower—case version of itself,
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You can acfually see this by looking at the values
Activities @ ot creator ~ Paﬂe\ over on “’he S‘de'

File Edit View Build Debul

Value Type
~ B [main] m®,"_for_begin std::string::iterator
" v _ for end std::string::iterator
. . - v _ for_range "Adalovelace" std::string &&
=*Int nameHash(string first, string last){ o h e Bl ‘ohis
= /* This hashing scheme needs two prime numbers.| = = " ey
* prime. These numbers were chosen because the ﬁ”ﬁ?weiﬁwmg @
mallPrime n
52 * 2731 - kLa rgePr'i me - 1. » last "Lovelace" std::string
T */
Debug 54 static const int kLargePrime = 16908799;
o 55 static const int kSmallPrime = 127;
Projects Co
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® 66 ch = tolower (ch);
+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
return hashVal;
} | |
1 » =
et Debugger % GDB for "NameHash" % [ SN=] Threads: = #12 NameHash ¥ Views @
ebug
? Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 67 0x5555555b6790 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595
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Notice that the value associated with ch has changed
Activities @8 ot creator ~ .Fyom "A' “'O '3' — d’vs Now ”/] \OW@V_Case'

File Edit View Build Debul

: Value Type
v [B Nams-a [main] m— _ for_begin std::string::iterator
5 / » _ for_end std::string::iterator
5 3 = | s td::string &&
=1nt nameHash(string first, string last){ ;ﬁ-f?f.;ir“aﬁ7 i
0 ~ /* This hashing scheme needs two prime numbers, = atd isbring
. 1 hashwval 1] int
* prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
2 * 2731 - kLa rgePl"| me - 1. » last "Lovelace" std::string
T */
Debug 54 static const int kLargePrime = 16908799;
o 55 static const int kSmallPrime = 127;
Projects Co
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® 66 ch = tolower (ch);
+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
return hashVal;
} | |
1 » =
et Debugger % GDB for "NameHash" % [ h = Threads: = #12 NameHash ¥ Views @
ebug
? Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 67 0x5555555b6790 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595
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1t you'll notice, this value is in red while all the
acthvkies 8 atcresior~ ofher values are in black.,

File Edit View Build Debul

: Value Type
v [B Nams-a [main] m®,"_for_begin std::string::iterator
" v for end std::string::iterator
m==""nt nameHash(string first, string last){ %:-ff %:r“hﬁT —
50 T /* This hashing scheme needs two prime numbers, = atd isbring
. 1 hashwval 1] int
. * prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
52 * 2731 - kLa rgePl"| me - 1. » last "Lovelace" std::string
e %/
Debug 54 static const int kLargePrime = 16908799;
o 55 static const int kSmallPrime = 127;
Projects C =
e 57 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® 66 ch = tolower (ch);
+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
69 return hashVal;
7 } L
1 » =
et Debugger % GDB for "NameHash" % [ = Threads: = #12 NameHash * Views &
ebug
? Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 67 0x5555555b6790 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
b 2 studentMain NameHash.cpp 31 0x5555555b6595
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This indicates that the value here has changed since
the previous step, This is a veally useful way fo
E keep track of whaf's changing as you run the
program.

Projects Value Type
v [B Nams-a [main] m— _ for_begin std::string::iterator
5 / » _ for_end std::string::iterator
L 3 = | s td::string &&
=1nt nameHash(string first, string last){ ;ﬁ-f?f.;ir“aﬁ7 i
0 ~ /* This hashing scheme needs two prime numbers, = atd isbring
. 1 hashwval 1] int
* prime. These numbers were chosen because the | klargePrime 16908799 int
) il ksmallPrime 127 int
y 2 * 2731 - kLa rgePl"| me - 1. » last "Lovelace" std::string
33 okl
Debug 54 static const int kLargePrime = 16908799;
o 55 static const int kSmallPrime = 127;
Projects Co
e > 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
v for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® 66 ch = tolower (ch);
+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype
return hashVal;
} | |
NameHash =
=5 ' '
et Debugger % GDB for "NameHash" = Threads: = #12 NameHash + Stopped: "end-stepping-range".
ebug
? Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 67 0x5555555b6790 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

Projects
~ [@ NameHash [main]
[ NameHash.pro
Welcome ~ [2 sources
=| B NameHash.cpp

W

Debug

*

MNameHash

=,

Debug

| 2

(Il ©. Type to locate (Cirl...

1 Issues

View Build Debug Analyze Tools Window Help

= 67

2 Search Results

Debugger % GDB for "NameHash" =
Level Function File Line Address

1 nameHash NameHash.cpp 67 0x5555555b6790
2 studentMain NameHash.cpp 31 0x5555555b6595

Npe
::string::iterator

::string::iterator
::string &&
r

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

::string

_—

Lz

hashVal = 0

-

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

*/

for (char ch: first + last) {

7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/

ch = tolower(ch);

hashVal = (kSmallPrime * hashVal + ch) % kl [Neme Vahie Mi

¥

return hashVal;

P

= e Threads: = #12 NameHash + Stopped: "end-stepping-range". Views =

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

-
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects FT @ H M < pe

~ o amotes et . Not gonna lie, This is a prefty dense line of X v et
Welcome - 2 sources :;string &&

o B | code, 1t pertorms some weird sort of
mathematical calculation on a bunch of different

values. U

Lz

::string

W

Debug

>

Projects

2 0
/* Iterate across all the characters in the fir
\\\\_//// * name, updating the hash at each step.
*/
for (char ch: first + last) {
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than

*/

hashVal = 0

-

® 66 b= folower(chy:
+ 67 rﬁashVal = (kSmallPrime % hashVal + ch) % kj [*me Value ype
6& }

return hashVal;

MNameHash

=,

Debug

- P

Debugger % GDB for "NameHash" =

Threads: = #12 NameHash + Stopped: "end-stepping-range".

Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 67 0x5555555b6790 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects T B @ < Npe
::string::iterator

~ [ NameHash [main] !
::string::iterator

wicene [ | Fundamentally, though, i1's just computing some  [iwe

i
E £ NameHash.cpp ::string

weird function of some values and stashing it info
hashval.,

::string

-
w
Debug

>

Projects

]

_—

Lz

hashVal = 0

-

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

*/

for (char ch: first + last) {

7 /* Convert the 1input character to lower cas
* lower-case letters are always less than

*/

® 66 b= folower(chy:
+ 67 rﬁashVal = (kSmallPrime % hashVal + ch) % kj [*me Value ype
6& }

return hashVal;

et Debugger % GDB for "NameHash" % [ h = Threads: = #12 NameHash ¥ Views @
ebug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 67 0x5555555b6790 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

Projects
~ [@ NameHash [main]
E+ MameHash.pro
~ [2 sources
E £ NameHash.cpp

Welcome

W

Debug

*

MNameHash

=,

Debug

| 2

(Il ©. Type to locate (Cirl...

View Build Debug Analyze Tools Window Help

1 Issues

= 67

Level Function
1 nameHash
2 studentMain

2 Search Results

Debugger % GDB for "NameHash" =

3 Application Output

happens!

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

_—

Lz

hashVal = 0

-

/* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the 1input character to lower cas
* lower-case letters are always less than

*/

::string::iterator
::string::iterator
::string &&

r

::string

::string

b= folower(chy:
rﬁashVal = (kSmallPrime * hashVal + ch) % k

¥

return hashVal;

Threads: = #12 NameHash =

File Line Address = {Number
NameHash.cpp 67 0x5555555b6790 e1
NameHash.cpp 31 0x5555555b6595

4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

Name

Value

Funct File

..g)

...eHash.cpp

Stopped: "end-stepping-range".
Line

66

Type

Address
...5555b6782

Views =
Threads
(all)

Condition Ignore




Activities @@ ot creator ~ Jan4 3:42 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects & 2 { % NameHash.cpp F X nameHash(std::... ¥ Unix (LF) % [ Line: 67, Col: 9 H+ REINE Value Type

~ [B NameHash [main] */ «|» _ for begin std::str.ing::!teratcr
[ NameHash.pro ) . . . : _:or_end ey szgfisirfng:;:lrator
paicors -Eérma 49 - int nameHash(string first, string last){ SRR CRNERe _—
NameHash.cpp : & . - : " " -stri
=] = /* This hashing scheme needs two prime numbers,|'f= = -ad ey
* prime. These numbers were chosen because the | klargePrime 16908799 int
il kSmallPrime 127 int
* 2731 - kLa rgePl"| me - 1. » last "Lovelace" std::string
" 53 */
: [
Debug 54 static const int kLargePrime = 16908799;
o 5! static const int kSmallPrime = 127;
Projects
e 7 int hashVal = 0;
Z /* Iterate across all the characters in the fir

* name, updat‘ing the hash at each steQ. —

~
Hover over the *Step Over’ button, confirm that

the bufton you've clicking really is *Step oOver,”
c and click it When you do..

= 67

\refm'rmmL —

MNameHash

=,

Debug

= e Threads: = #12 NameHash + Stopped: "end-stepping-range". Views =
Line Address

NameHash.cpp 67 0x5555555b6790
NameHash.cpp 31 0x5555555b6595

Debugger % GDB for "NameHash" % [

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

Level Function
1 nameHash
’ 2 studentMain
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp F X nameHash(std::...  Unix (LF) % [E Line: 62, Col: 5 H+ QEluS Value Type

~ [ NameHash [main] */ «|» _ for begin std::str!ng::!teratcr
[ NameHash.pro v _ for_end € i stdfistr!ng::lterator
el - 2 sources * int nameHash(string first, string last){ » forsange Adatovelace sudistring &&
Q NameHash.c ch a 97 0x61 char _
= P - /* This hashing scheme needs two prime numbers.| ™ "Adar std:istring
1 ashval 97 int
* prime. These numbers were chosen because the gmﬁgWei?%mg @
* 2731 - klLa rgePl"ime - 1. b last “Lovelace” std::string
w x/
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects
e int hashval = 0;
- /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
+ 62 -~ for (char ch: first + last) {
v /* Convert the 1input character to lower cas () ()
* lower-case letters are always less than
*/
° ch = tolower (ch); \\\\—////
hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type
b
return hashVal;

NameHash
W end up with something like fhis:
Dil:l ¢ Debugger % GDB for "Namek " %Ou ev] MP W‘ h SO me h‘ mq |ke h|s * Views &=
el Level Function Threads
* 1 nameHash (all}
’ 2 studentMain
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp F X nameHash(std::...  Unix (LF) % [E Line: 62, Col: 5 H+ QEluS Value Type

~ [ NameHash [main] */ «|» _ for begin std::str!ng::!teratcr
[ NameHash.pro v _ for_end € i stdfistr!ng::lterator
el - 2 sources * int nameHash(string first, string last){ » forsange Adatovelace sudistring &&
Q NameHash.c ch a 97 0x61 char _
= P - /* This hashing scheme needs two prime numbers.| ™ "Adar std:istring
1 ashval 97 int
* prime. These numbers were chosen because the gmﬁgWei?%mg @
* 2731 - klLa rgePl"ime - 1. b last “Lovelace” std::string
w x/
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects
e int hashval = 0;
- /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
+ 62 -~ for (char ch: first + last) {
v /* Convert the 1input character to lower cas () ()
* lower-case letters are always less than
*/
° ch = tolower (ch); \\\\—////
hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type
b
return hashVal;

NameHash
Lef hat's changed
Dil:l ¢ Debugger % GDB for "Namek e S See W a S C amqe o Views &=
el Level Function Threads
* 1 nameHash (all}
’ 2 studentMain
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First, notice that fhe value sfored in hashval

changed to 47, We know that if changed because the
value is in red, and we know thal nothing else

B — changed because nothing else is in red: e

~ [@ NameHash [main] std::string::iterator
EQ MameHash.pro std::string::iterator

Activities @@ ot creator ~

- #Fange "Adalovelace” std:istring &&
& ém:\lra(:wseHash cpp - ch ‘a' 97 0x61 char
' is hashing scheme needs two prime numbers, s st:istring
* prime. These numbers were chosen because the |\hamsbime 15308799 int
. kSmallPrime 127 int
* 2031 - kLa rgePl"| me - 1. » last "Lovelace” std::string

*/
static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Project
e int hashval = 0;
- /* Iterate across all the characters in the fir
* name, updating the hash at each step.
*/
+ 62 -~ for (char ch: first + last) {
- /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
° ch = tolower (ch);

hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type
}

return hashVal;

MameHash

=,
: :

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3 Threads: = #12 NameHash %+ Stopped: "end-stepping-range"”.

Debug - " -
Level Function File Line Address

1 nameHash NameHash.cpp 62 0x5555555b67ch
’ 2 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all}
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects F T B d < & NameHash. »* & nameHash(std::... * Unix (LF) % [ Line: 62, Col: 5 H+ RElUE Value Type

= [@ NameHash [main] */ ~| v _ for begin std::str!ng::!teratcr
B+ MameHash.pro : _:or_end Lol sE:::s:r!ng:;(t;lrator
Welcome - - 9 5 s s _ for_range alovelace std::string
elcom Eéﬁ;imﬁhmp int nameHash(string first, string last){ ¢ o e ox61 char
=] v /* This hashing scheme needs two prime numbers.| = = A st:istring
* prime. These numbers were chosen because the | klargeprime 16908799 int
ksmallPrime 127 int

* 2031 = KL gt .
w */ . . \
static [ Second, nofice Thal we're back up at the top of
¥ static

the for loop, since that's where the yellow arrow

24 int hag . . . .
is pointing. We ended up back here because this
v /* Ite . .
+ name is the next line that gets executed,
I-\ */
Vi p2 - for (char ch: TIToCr—rasTr—
= v /* Convert the 1input character to lower cas

* lower-case letters are always less than

*/
o ch = tolower (ch); () ()
hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type

b
return hashVal; \\\\—////

MameHash

= ' '

b -
et Debugger % GDB for "NameHash" % [ = &) Threads: = #12 NameHash + Stopped: "end-stepping-range”. Views =
ebug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 62 0x5555555b67¢ch *1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

’ 2 studentMain NameHash.cpp 31 0x5555555b6595
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects . & 4 % NameHash.cpp X nameHash(std::... ¥ Unix (LF) % [ Line: 62, Col: 5 H+ RElUE Value Type

= [@ NameHash [main] */ ~| v _ for begin std::str!ng::!teratcr
B+ MameHash.pro : _:or_end Lol sE:::s:r!ng:;(t;lrator
Wel e - - . 3 3 3 __ror_range alovelace std:istring
elcom Eéﬁgimﬁhmp int nameHash(string first, string last){ = e o7 ox61 char
= v /* This hashing scheme needs two prime numbers.| = = A st:istring
* prime. These numbers were chosen because the | klargePrime 16908799 int
. kSmallPrime 127 int
* 2031 - kLa rgePl"| me - 1. » last "Lovelace” std::string

. */

w

Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime 127;

Projects

2 int ha

We Jjust single—stepped through a single iteration

- /* Ite
* nam of that loop: Prefty cool:
= */
) *;2 v for (char chi TiToC =T
= v /* Convert the 1input character to lower cas

* lower-case letters are always less than
*/
o ch = tolower (ch); () ()
hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type

¥ NS

return hashVal;

MameHash

=,

et Debugger % GDB for "NameHash" % [ Threads: = #12 NameHash + Stopped: "end-stepping-range”.
ebug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 62 0x5555555b67¢ch *1 ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595

Il °. Type to locate (Ctrl...

,_.
I
)
c
i)
w
[¥]
U

search Results 3 Application Qutput 4 Compile Qutput 5 QML Debugger Console 7 Version Control 8 Test Results 3




Activities

@8 ot creator ~

Jan4 3:48PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

Il °. Type to locate (Ctrl...

[!

View Build Debug Analyze Tools Window Help

earch Results

= NameHash.cpp

*/

| % nameHash(std::... * Unix (LF) %+ [& Line: 62, Col: 5

* int nameHash(string first, string last){

d /* This hashing scheme needs two prime numbers,
* prime. These numbers were chosen because the
* 27231 - kLargePrime - 1.

*/

Level Function
=1 nameHash
2 studentMain

3 Application Output

Debugger % GDB for "NameHash" % [

208 Name

Value Type
std::string::iterator
std::string::iterator
std:istring &&

v _ for begin
v _ for_end

v _ for_range "Adalovelace"

ch ‘a' 97 0x61 char

v first "ada" std::string
hashval 97 int
kLargePrime 16908799 int
ksmallPrime 127 int

» last "Lovelace” std::string

© B

File
NameHash.cpp 62
NameHash.cpp 31

Threads: = #12 NameHash =
Line Address =

0x5555555b67ch
0x5555555b6595

Number
1

4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

Stopped: "end-stepping-range".

Value

Type

static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int ha
- /% Ite Lef's go do it again:
* nam
I—\ */
Vi p2 - for (char chi TiToC =T
= v /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
o ch = tolower (ch);
hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame
b
return hashVal;

Address
...5555b6782

Condition Threads

(all)

Funct File Line Ignore

..g) ..eHash.cpp 66




Activities @@ ot creator ~ Jan4 3:48 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects . & 4 & NameHash.cpp X nameHash(std::... ¥ Unix (LF) % [ Line: 62, Col: 5 H+ RElUE Value Type

= [@ NameHash [main] */ ~| v _ for begin std::str!ng::!teratcr
B+ MameHash.pro : _:or_end Lol sE:::s:r!ng:;(t;lrator
Wel e - - . 3 3 3 __ror_range alovelace std:istring
elcom Eéﬁgimﬁhmp int nameHash(string first, string last){ = e o7 ox61 char
= v /* This hashing scheme needs two prime numbers.| = = A st:istring
* prime. These numbers were chosen because the | klargePrime 16908799 int
. kSmallPrime 127 int
* 2031 - kLa rgePl"| me - 1. » last "Lovelace” std::string

. */

w

Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime 127;

Projects

2 int ha

Again, move your mouse over the Step Over
button (and make sure it says *Step Over” and

* nam . . .
*/ not something elser), then click it,
= 62 - for (char chi TiToC =T
v /* Convert the 1input character to lower cas

* lower-case letters are always less than
*/
o ch = tolower (ch); () ()

hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type

¥ NS

return hashVal;

MameHash

=,

Debug

Threads: = #12 NameHash + Stopped: "end-stepping-range”.
File Line Address

NameHash.cpp 62 0x5555555b67ch
NameHash.cpp 31 0x5555555b6595

Debugger % GDB for "NameHash" % [

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all}

Level Function
1 nameHash
’ 2 studentMain

search Results

,_.
I
)
c
i)
w
[¥]
U

(Il ©. Type to locate (Cirl... 3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results 3




Activities

@€ ot creator ~

Jan4 3:50PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

Welcome

W

Debug

*

MNameHash

=,

Debug

| 2

Projects

~ [@ NameHash [main]
E+ MameHash.pro

~ [2 sources

£ NameHash.cpp

(Il ©. Type to locate (Cirl...

View Build Debug Analyze Tools Window Help

1 Issues

= NameHash.cpp F X nameHash(std::... = Unix (LF)
*/

* int nameHash(string first, string last){

© 66

Level Function
1 nameHash
2 studentMain

2 Search Results

Debugger % GDB for "NameHash" =

3 Application Output

% [E Line: 66, Col: 9

/* This hashing scheme needs two prime numbers,
* prime. These numbers were chosen because the
* 27231 - klLargePrime - 1.

*/

static const int kLargePrime =

static const int kSmallPrime

16908799;
127;

208 Name
«|» _ for begin
v _ for end

Value

hashval 97
kLargePrime 16908799
ksmallPrime 127

» last "Lovelace"

Type

std::string::iterator

std::string::iterator

std:istring &&
0x64 char

std::string

int

int

int

std::string

for (char chi:
/* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
ch = tolower (ch);
hashval = (kSmallPrime * hashVal + ch) % kl

1Trsu T Laol)

¥

return hashVal;

Threads: = #12 NameHash =
File Line Address

NameHash.cpp 66 0x5555555b6782
NameHash.cpp 31 0x5555555b6595

Stoppe

Number
]

4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

Now we're herer Notice That ch now has fhe value
'd', which is the second letfer of fThe name Ada.

Name

Value Type

d at breakpoint 1 in thread 12
Funct File Line
..g) ..eHash.cpp 66

Address

Condition
...5555b6782

Threads

(all)




Activities

File Edit

Welcome

W

Debug

*

MNameHash

=,

Debug

| 2

@€ ot creator ~

Projects

~ [@ NameHash [main]
E+ MameHash.pro

~ [2 sources

£ NameHash.cpp

(Il ©. Type to locate (Cirl...

View Build Debug Analyze Tools Window Help

1 Issues

= NameHash.cpp F X nameHash(std::... = Unix (LF)

*/

© 66

Level Function
1 nameHash
2 studentMain

2 Search Results

Debugger % GDB for "NameHash" % [

3 Application Output

Jan4 3:50PM

NameHash.cpp @ NameHash [main] - Ot Creator

% [E Line: 66, Col: 9

* int nameHash(string first, string last){

/* This hashing scheme needs two prime numbers,
* prime. These numbers were chosen because the
* 27231 - klLargePrime - 1.

*/

static const int kLargePrime =

static const int kSmallPrime

16908799;
127;

= Name Value
v _ for begin
v _ for end
v _ for_range "Adalovelace"
ch 'd' 100
v first "Ada"
hashval 97

kLargePrime 16908799
ksmallPrime 127
» last "Lovelace"

Type
std::string::iterator
std::string::iterator
std:istring &&
char

std::string

int

int

int

std::string

0x64

int ha

y Go click *step Over’ again fo run this
* Ite

* nam COdeo

*/

for (char chi:
/* Convert the 1input character to lower cas

* lower-case letters are always less than

*/
ch| =
hashval =

1Trsu T Laol)

tolower (ch) ;
(kSmallPrime = hashVal + ch) % kl

¥

return hashVal;

Threads: = #12 NameHash =
Line Address

NameHash.cpp 66 0x5555555b6782
NameHash.cpp 31 0x5555555b6595

4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

MName Value Type

Funct File Line

..g) ..eHash.cpp 66

Address
...5555b6782

Condition

Ignore

Views
Threads
(all)

=




Activities

@€ ot creator ~

Jan4 3:52PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

Projects
~ [@ NameHash [main]

View Build Debug Analyze Tools Window Help

= NameHash.cpp

4 nameHash(std::... ¥ Unix (LF) % [E Line: 67, Col: 9

208 Name

«|» _ for begin

Value

Type
std::string::iterator

B NameHash.pro ) */ . . . : _:or_end et sigfisir!ng:;t;lrator
palens 'méﬁgiwﬁhmp - int nameHash(string first, string last){ R N e o Sidd par
= ' - /* This hashing scheme needs two prime numbers.| = = A ey
* prime. These numbers were chosen because the | klargePrime 16908799 int
il ksmallPrime 127 int
* 2731 - kLargePl"| me - 1. » last "Lovelace" std::string

W

Debug

53 okl
54 static const int kLargePrime =
o 55 static copsd

You should be here now, Notice that none of the
values changed, That makes sense, since all we did

16908799;

i QUL convert a lower—case 'd' 1o a lower—case 'd',
7.8
v for (char ch: TiToC w=roast— "
7 /* Convert the 1input character to lower cas
* lower-case letters are always less than
*/
® 66 ch = tolower (ch); () ()

MName Value Type

< 67 hashVal = (kSmallPrime % hashVal + ch) % kl

¥ NS

return hashVal;

MNameHash

=,

et Debugger % GDB for "NameHash" = cEE Threads: = #12 NameHash + Stopped: "end-stepping-range". Views =
ebug
Level Function File Line Address “|Number Funct File Line Address Condition Ignore Threads
1 nameHash NameHash.cpp 67 0x5555555b6790 e ..g) ..eHash.cpp 66 ...5555b6782 (all)
’ 2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities

File Edit

Welcome

@€ ot creator ~

Projects

~ [@ NameHash [main]
E+ MameHash.pro

~ [2 sources

View Build Debug Analyze Tools Window Help

= NameHash.cpp F X nameHash(std::... = Unix (LF)

Jan4 3:52PM

NameHash.cpp @ NameHash [main] - Ot Creator

% [E Line: 67, Col: 9

int nameHash(string first, string last){

208 Name

v _ for begin
v _ for end
v _ for_range

Value

"AdalLovelace"”

Type
std::string::iterator
std::string::iterator
std:istring &&

ch 'd' 100 char
=] BNemeHeshucpp /* This hashing scheme needs two prime numbers, '::‘;Wal ';;da" ;ff“ﬁ”i"g
* prime. These numbers were chosen because the kargefrima 16808759 mt
T kLargePI"ime = i, b last “Lovelace” std::string
- 53 */
: [
Debug >4 static const int kLargePrime = 16908799;
> 55 static copglm
int ha
. \ .
.= Now, click *Step Over® one more time,
* nam
*/
v for (char ch: TiToC w=roast— "
7 /* Convert the 1input character to lower cas

* lower-case letters are always less than

%/
® 66 ch = tolower(ch); () ()

+ 67 hashVal = (kSmallPrime = hashVal + ch) % Kkl ftame Value ype

¥ NS

return hashVal;

MNameHash

=,

Debug

= e Threads: = #12 NameHash + Views &
Line Address

NameHash.cpp 67 0x5555555b6790
NameHash.cpp 31 0x5555555b6595

Debugger % GDB for "NameHash" % [

Number Funct File Line Address Condition Ignore Threads
*1 ..g) ..eHash.cpp 66 ...5555b6782 (all)

Level Function
1 nameHash
’ 2 studentMain

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities

@8 ot creator ~

Jan4 3:53PM

File Edit

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

b
;13

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

Il ©. Type to locate (Ctrl...

View Build Debug Analyze Tools Window Help

1 Issues

2 Search Results

Debugger %| GDB for "NameHash” % I B CZ 4 = & 3 Threads: = #12 NameHash %+ Stopped: "end-stepping-range"”.
Level Function File Line Address

1 nameHash NameHash.cpp 62 0x5555555b67ch
2 studentMain NameHash.cpp 31 0x5555555b6595

NameHash.cpp @ NameHash [main] - Ot Creator

=i Name Value Type
~| v _ for begin std::string::iterator

2 NameHash.cpp F X nameHash(std::...  Unix (LF) % [E Line: 62, Col: 5

*/

v _ for_end std::string::iterator
- . - . O b fi "Adalovel " td:istring &&
int nameHash(string first, string last){ P ox6d hac e
- 3 3 5 v first "Ada"
/* This hashing scheme needs two prime numbers, '™ _ 25090

* prime. These numbers were chosen because the | klargePrime 16908799

ksmallPrime !
* 2731 - KkLargePrime - 1. T e LOOk heVe.

"Lovelace”
*/

static const int kLargePrime = 16908799;

.

_—

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
reading the value in the side pane, This is the special value
we want you to tell us when submitting the assignment:

¥

return hashVal;

Number Funct File Line Address Conditiy
®1 ..g) ..eHash.cpp 66 ...5555b6782

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+
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@8 ot creator ~

Jan4 3:53PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

Il °. Type to locate (Ctrl...

[!

View Build Debug Analyze Tools Window Help

earch Results

$6NTLHGI L1 | I o e o LRy

Debugger % GDB for "NameHash" % [}
Level Function File Line Address

1 nameHash NameHash.cpp 62 0x5555555b67ch
2 studentMain NameHash.cpp 31 0x5555555b6595

& NameHash.cpp F X nameHash(std::...  Unix (LF) % [E Line: 62, Col: 5 H+ QEluS Value Type

~| v _ for begin std::string::iterator
*/ v _ for_end std::string::iterator
- 1 nt nameHaSh (St r_-l n _F_I rst st r_i n -Last) { v _ for_range "Adalovelace" std::string &&
g ] g ch 'd' 100 0x64 char
- 3 3 5 v first "Ada" std::string
/* ThTS hashing scheme needs two prime numbers |’ ™ 25090 i
* prime. These numbers were chosen because the | klargePrime 16908799 int
. ksmallPrime 127 int
* 2031 - kLa rgePl"| me - 1. » last "Lovelace” std::string
* /

~ N

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

v /* Convert the 1input character to lower cas
* lower-case letters are always less than

*/
ch = tolower (ch); () ()
hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type

¥ NS

return hashVal;

-

Threads: = #12 NameHash + Stopped: "end-stepping-range”.

®1 ..g) ..eHash.cpp 66 ...5555b6782

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+

Number Funct File Line Address Condition Ignore Threads

(all)
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@8 ot creator ~

Jan4 3:53PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

Projects

= [@ NameHash [main]
B+ MameHash.pro

~ [2 sources

) NameHash.cpp

Il °. Type to locate (Ctrl...

[!

View Build Debug Analyze Tools Window Help

® NameHash.cpp s x nameHash(std::... % Unix [LF) + [ Line: 62, Col: 5
*/
* int nameHash(string first, string last){
d /* This hashing scheme needs two prime numbers,
* prime. These numbers were chosen because the
* 27231 - kLargePrime - 1.

* /

=i Name Value Type
~| v _ for begin std::string::iterator
v _ for_end std::string::iterator
v _ for_range "Adalovelace" std::string &&
ch 'd' 100 0x64 char
v first "Ada" std::string
hashval ’? ’;’ 7 7 int
kLargePrime 16908799 int
ksmallPrime 127 int
» last "Lovelace” std::string

~

To start fhis off, click on the fhe
earlier in the program,

—~——

breakpoint that we set

1t you do.

$6NTLHGI L1 | I o e o LRy

v /* Convert the 1input character to lower cas
* lower-case letters are always less than

Y i */
b}
2 ? ch = tolower (ch);
" hashVal = (kSmallPrime x hashVal + ch) % kl
}
return hashVal;

Threads: = #12 NameHash =

Debugger % GDB for "NameHash" % [

Level Function File Line Address = [Number
1 nameHash MameHash.cpp 62 0x5555555b67ch e
2 studentMain NameHash.cpp 31 0x5555555b6595

earch Results 3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

Stopped: "end-stepping-range".

Mame Value

Type

Threads
(all}

Address
...5555b6782

Line Condition

66

Funct File Ignore

..g) ..eHash.cpp
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NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects . & 4 & NameHash.cpp X nameHash(std::... ¥ Unix (LF) % [ Line: 62, Col: 5 H+ RElUE Value Type

= [@ NameHash [main] */ ~| v _ for begin std::str!ng::!teratcr
ES MameHash.pro v _ for_end € i std::str!ng::lterator
e * int nameHash(string first, string last){ P Gorrange MAdatovelacer oxea istring &
=] ' v /* This hashing scheme needs two prime numbers, |’ frst el std::string
. 1 hashval ’? ’;’ 7 7 int
* prime. These numbers were chosen because the | klargePrime 16908799 int
. kSmallPrime 127 int
* 2031 - kLargePl"| me - 1. » last "Lovelace” std::string
» x/
D

nj? ’,————’ | | ' ‘"“-\
. it should clear the breakpoint, Now, if we were to run

2 this program again in debug mode, it would not stop at this
point, since nothing's telling it tor

$6NTLHGI L1 | I o e o LRy

v /* Convert the 1input character to lower cas
* lower-case letters are always less than
l-\ */
2 ? ch = tolower (ch); () ()
"= hashvVal = (kSmallPrime = hashVal + ch) % Kkl fhame Value Type

¥ NS

return hashVal;

MameHash

=,

Debug

Threads: = #12 NameHash + Stopped: "end-stepping-range”.
Number Funct File Line Address Condition Ignore Threads

Debugger % GDB for "NameHash" % [

Level Function File Line Address =
1 nameHash NameHash.cpp 62 0x5555555b67ch
’ 2 studentMain NameHash.cpp 31 0x5555555b6595

(Il ©. Type to locate (Cirl... search Results 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

,_.
I
)
c
i)
w
[¥]
U

3 Application Output




Activities @@ ot creator ~ Jan4 3:57 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects . & 4 & NameHash.cpp X nameHash(std::... ¥ Unix (LF) % [ Line: 62, Col: 5 H+ RElUE Value Type

~ [ NameHash [main] */ «|» _ for begin std::str!ng::!teratcr
[ NameHash.pro : _:or_end Lol sE:::s:r!ng:;(t;lrator
Welcome . . = - . . _ for_range alLovelace std::string
E: Eéﬂﬁlmmcm int nameHash(string first, string last){ s B 100 0x64 char
. - % 3 3 5 v first "Ada" std::string
/ ThTS hashing scheme needs two prime numbers |’ ™ 25090 i
* prime. These numbers were chosen because the | klargePrime 16908799 int
. kSmallPrime 127 4
* 2731 - KkLargePrime - 1. v last "Lovelace"
. */
:
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects
e int hashval = 0;
- /* Iterate across all the characters in the fir
* name, updating the hash at each step. s

< 62 for (c

Now, fake a look back at these buttons.

¥

return hashvVatC:

_—

MameHash

=,

Debug

Debugger % GDB for "NameHash" 3 [ = Threads: = #12 NameHash + Stopped: "end-stepping-range”.

File Line Address =

Level Function
1 nameHash NameHash.cpp 62 0x5555555b67ch
’ 2 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads

(Il . Type to locate (Ctrl... search Results 7 Version Control 8 Test Results =

,_.
I
)
c
i)
w
[¥]
U

3 Application Qutput 4 Compile Output 5 QML Debugger Console




Activities @@ ot creator ~ Jan4 3:57 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects o] 4 2 NameHash.cpp F X nameHash(std::... ¥ Unix (LF) % [E Line: 62, Col: 5

=i Name Value Type

~ [ NameHash [main] */ «|» _ for begin std::str!ng::!teratcr
[ NameHash.pro :_:or_end Lol sE:::s:r!ng:;(t;lrator
Welcome . . = - . . _ for_range alLovelace std::string
eé’“ Eém:\lra(:wseHashcpp int nameHash(string first, string last){ s B 100 0x64 char
. - % 3 3 5 v first "Ada" std::string
/ Th"ls hashing scheme needs two prime numbers |’ ™ 25090 i
* prime. These numbers were chosen because the | klargePrime 16908799 int
. kSmallPrime 127 4
* 2731 - KkLargePrime - 1. v last "Lovelace"
. */
:
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects
e int hashval = 0;
- /* Iterate across all the characters in the fir
* name, updating the hash at each step. _

< 62 for (c
Hover your mouse over the one thal's

on the far right, When you hover over
T, it should say *step out.”

_—

MameHash

=,

Debug

Debugger % GDB for "NameHash" % [ == Threads: = #12 NameHash + Stopped: "end-stepping-range”.

File Line Address

Level Function
1 nameHash NameHash.cpp 62 0x5555555b67ch
’ 2 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads

(Il . Type to locate (Ctrl... search Results 7 Version Control 8 Test Results =

,_.
I
)
c
i)
w
[¥]
U

3 Application Qutput 4 Compile Output 5 QML Debugger Console




Activities @@ ot creator ~ Jan4 3:57 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects o] 4 2 NameHash.cpp F X nameHash(std::... ¥ Unix (LF) % [E Line: 62, Col: 5

=i Name Value Type

~ [ NameHash [main] */ «|» _ for begin std::str!ng::!teratcr
[ NameHash.pro :_:or_end Lol sE:::s:r!ng:;(t;lrator
Welcome . . = - . . _ for_range alLovelace std::string
eé’“ Eém:\lra(:wseHashcpp int nameHash(string first, string last){ s B 100 0x64 char
. - % 3 3 5 v first "Ada" std::string
/ Th"ls hashing scheme needs two prime numbers |’ ™ 25090 i
* prime. These numbers were chosen because the | klargePrime 16908799 int
. kSmallPrime 127 4
* 2731 - KkLargePrime - 1. v last "Lovelace"
. */
:
Debug static const int kLargePrime = 16908799;
o static const int kSmallPrime = 127;
Projects
e int hashval = 0;
- /* Iterate across all the characters in the fir
* name, updating the hash at each step. _

< 62 for (c

Dont click just yet, But when you do click,
it will vun the rest of fThe nameHash
function until it finishes and returns.

_—

MameHash

=,

Debug

Debugger % GDB for "NameHash" % [ == Threads: = #12 NameHash + Stopped: "end-stepping-range”.

File Line Address

Level Function
1 nameHash NameHash.cpp 62 0x5555555b67ch
’ 2 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads

(Il . Type to locate (Ctrl... search Results 7 Version Control 8 Test Results =

,_.
I
)
c
i)
w
[¥]
U

3 Application Qutput 4 Compile Output 5 QML Debugger Console




Activities

Jan4 3:57PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

b
;13

View Build Debug Analyze Tools Window Help

Projects
= [@ NameHash [main]
B+ MameHash.pro

) NameHash.cpp

Il ©. Type to locate (Ctrl...

n

=

* int nameHash(string first, string last){

Debugger =
Level Function

nameHash
studentMain

3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results

NameHash.cpp E nameHashistd::... = Unix (LF)

GDB for "NameHash" A |

% [E Line: 62, Col: 5

/* This hashing scheme needs two prime numbers,
* prime. These numbers were chosen because the
* 27231 - kLargePrime - 1.

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

int hashval = 0;

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

208 Name

Now, go click that button, If you did
everything right..

_—

return hashvVatC:

Type
std::string::iterator
std::string::iterator
std:istring &&
char

std::string

int

int

Sadly, “Step Out” is broken in the Qt debugger on

File Line Address =
NameHash.cpp 62 0x5555555b67ch
ameHash.cpp 31 0x5555555b6595

Windows!

https://edstem.org/us/courses/13747/discussion/631757

Instead, Windows folk can use “Continue” (leftmost blue/
green icon) to run program to completion.



Julie Zelenski
Sadly, “Step Out” is broken in the Qt debugger on Windows!

Instead, Windows folk can use “Continue” (leftmost blue/green icon) to run program to completion.

https://edstem.org/us/courses/13747/discussion/631757


Activities @@ ot creator ~ Jan4 4:02 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects sh.cpp % X =Select Symbol> % Unix (LF) % [ Line: 31, col: 5 B+ RElUE Value Type

- i . = . . . a| v first "Ada" std::strin
hgT:::§¥?$” #include "simpio.h"™ // for getlLine hashvalue 0 e
e X ‘. " et
Welcome « [2 sources usin g names p ace Std ; v last Lovelace" std::string

E ) NameHash.cpp

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

[ 3 */

Debug int nameHash(string first, string last);

}a

Frofects - dnt main() {

e string first = getLine("What is your first name O O

string last = getLine("What is your last name?

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

retumed value 1967457  int \\/

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

This s
to talk
the mea
of the 1

. you should end up with something that
looks like this:

A A )

MameHash

=,

Debug

| 2

Debugger % GDB for "NameHash" % [

& = Threads: = #12 NameHash + Stopped: "function-finished".
Level Function File Line Address
=1 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads

Il °. Type to locate (Ctrl...

,_.
I
)
c
i)
w
[¥]
U

search Results 3 Application Qutput 4 Compile Qutput 5 QML Debugger Console 7 Version Control 8 Test Results 3




Activities @@ ot creator ~ Jan4 4:02 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects sh.cpp % X =Select Symbol> % Unix (LF) % [ Line: 31, col: 5 B+ RElUE Value Type

- i . = . . . a| v first "Ada" std::strin
hgT:::§¥?$” #include "simpio.h"™ // for getlLine hashvalue 0 e
e X ‘. " et
Welcome « [2 sources usin g names p ace Std ; v last Lovelace" std::string

E ) NameHash.cpp

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

[ 3 */

Debug int nameHash(string first, string last);

}a

Frofects - dnt main() {

e string first = getLine("What is your first name O O

string last = getLine("What is your last name?

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

retumed value 1967457  int \\/

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

This s
to talk
the mea
of the 1

Let's Take a minufe To get our bearings.
Where exactly are we?

A A )

MameHash

=,

Debug

| 2

Debugger % GDB for "NameHash" % [ Threads: = #12 NameHash + Stopped: "function-finished".

Level Function File Line Address
1 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads

Il °. Type to locate (Ctrl... search Results

,_.
I
)
c
i)
w
[¥]
U

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+




Activities @@ ot creator ~ Jan4 4:02 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects sh.cpp % X =Select Symbol> % Unix (LF) % [ Line: 31, col: 5 B+ RElUE Value Type

- i . = . . . a| v first "Ada" std::strin
hgT:::§¥?$” #include "simpio.h"™ // for getlLine hashvalue 0 e
e X ‘. " et
Welcome « [2 sources usin g names p ace Std ; v last Lovelace" std::string

E ) NameHash.cpp

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

[ 3 */

Debug int nameHash(string first, string last);

}a

Frofects - dnt main() {

e string first = getLine("What is your first name O O

string last = getLine("What is your last name?

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

retumed value 1967457  int \\/

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

This s
to talk
the mea
of the 1

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

A A )

MameHash

=,

Debug

| 2

Debugger % GDB for "NameHash" % [ Threads: = #12 NameHash + Stopped: "function-finished".

Level Function File Line Address
1 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads

Il °. Type to locate (Ctrl... search Results

,_.
I
)
c
i)
w
[¥]
U

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+




Activities @@ ot creator ~ Jan4 4:02 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects =) & NameHash.cpp % X =Select Symbol> % Unix (LF) % [ Line: 31, col: 5 B+ RElUE Value Type

- i . . . . a| v first "Ada" td::stri
néﬂ:::ﬂizzm #include "simpio.h" // for getLine e vaie o pstring
« [2 sources u Sj' n g names p ace Std ; ¢+ last Lovelace" std::string

) NameHash.cpp

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

[ 3 * /

Debug int nameHash(string first, string last);

}a

Projects

ain() {
(7]

qg first = getlLine("What is your first name
last = getLine("What is your last name?

hValue = nameHash(first, last);

retumed value 1967457  int

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

urn &

}

- /* This 1is t .

« to talk We can see that the nameHash function

* th L

s ot e retfurned 1967457, Thanks, debugger:

* F th . . .

C el (A note: it seems like on some Macs, this

DEL» eblger t GDB for "NameHash" % mumbey |Sm"" d|sp\a%|mq° 'DOV]’T \/\/OVV% |-F %Ou : - ‘\_.fwg =

> dont see it - just continue on as usua\)

b
;13

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities @@ ot creator ~

Jan4 4:.02PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects
= [@ NameHash [main]
B+ MameHash.pro
~ [2 sources
) NameHash.cpp

-
w
Debug

>

Projects

o

=,

Debug

| 2

b
;13

B NameHash.cpp +| X | <Select Symbol> % Unix (LF) %+ [E Line: 31, Col: 5 B+ REliE Value Type
#include "simpio.h"™ // for getlLine ‘[hmwmﬁ 0 int ]5
using namespace std; e

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

int nameHash(string first, string last);

- dint main() {
string first = getLine("What is your first name
string last = getLine("What is your last name?

= 31 int hashValue = nameHash(first, last); i
retumed value 1967457  int
cout << "The hash of your name is: " << hashVal
return 0;
}

~ /*x This is the actual function that computes the hz

* to talk more about what hash functions do later [Name Valug L
he meantime, think of it as a function that sct
input and produces a number.

But if we look up over here, we see that
hashvalue isn't storing 1967457, even though thaf's e =
whal was refurned.

Il °. Type to locate (Ctrl...

(You might see a number other Than o ow

\ your system - That’s okay,)

Threads



Activities @ ot creator ~ Jan4 4:02 PM L . 2 v

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

& NameHash.cpp <Sei. - % [@ Line: 31, Col: 5 H+ QEWE Value Type
- T | LY. Y. F1 d-. Teval
5;1:::§¥?$” #include "simpio.bu
£ .

Welcome « [ sources usin g namespa
E ) NameHash.cpp

~ /* Prototype
* in main ang

But it looks like we're setfing hashvalue
.. iy equal To the number that was returned by
, 10t nameHash(s The nameHash function. What's going on?

Projects

- dint main() {
N4 string firs /

string last = getLine("What 1s your Llast name?

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

retumed value 1967457  int

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

This is the actual function that computes the hs
to talk more about what hash functions do later | [Meme Valug L
the meantime, think of it as a function that sct
of the input and produces a number.

For those of you who are more mathematically 1inc
treats each character in the input name as a nun

A A )

MameHash

=,

Debug

| 2

Debugger % GDB for "NameHash" % [ Threads: = #12 NameHash + Stopped: "function-finished". Views &=

Level Function File Line Address =
1 studentMain NameHash.cpp 31 0x5555555b6595

Number Funct File Line Address Condition Ignore Threads

(Il ©. Type to locate (Cirl... 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =




Activities

File Edit

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

~ [@ NameHash [main]

@8 ot creator ~

View Build Debug Analyze Tools Window Help

& NameHash.cpp

#in
usi

B+ MameHash.pro
~ [2 sources
) NameHash.cpp

- /*
*
* /
int

int

=31

Jan4 4:.02PM v

NameHash.cpp @ NameHash [main] - Ot Creator

Ty pe

<Sei. % [@ Line: 31, Col: 5 B+ REWE

Value
——— nado

clude "simpio. L
ng namespagq

Prototype
in main angd

This is pretty cool, actually:

nameHash (s

main() {
string first
string last

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

int hashValue nameHash(first, last);

A A )

P

Debugger =

Level Function
=1 studentMain

[Nl ° Type to locate (Ctrl... 1 Issues 2 Search Results

GDB for "NameHash"

3 Application Output

returned value 1967457  int
cout << "The hash of your name is: " << hashVal
return 0;
This is the actual function that computes the hs
MName Value Type

to talk more about what hash functions do later
the meantime, think of it as a function that sct
of the input and produces a number.

For those of you who are more mathematically 1inc
treats each character in the input name as a nun

-
>

Threads: = #12 NameHash
Line Address

31 0x5555555b6595

Views =

® =
File
NameHash.cpp

Stopped: "function-finished".

Number Funct File Line Address Condition Ignore Threads

-
-

4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results




Activities

File Edit

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

b
;13

Projects
= [@ NameHash [main]

@8 ot creator ~

B+ MameHash.pro
~ [2 sources
) NameHash.cpp

View Build Debug Analyze Tools Window Help

v e pgE <

=31

Il °. Type to locate (Ctrl...

1 Issues 2 Search Results

Debugger % GDB for "NameHash” % [ B (2 4 = O
Level Function
1 studentMain

Jan4 4:02 PM L L

NameHash.cpp @ NameHash [main] - Ot Creator

& NameHash.cpp $ X
#include "simpio.bg

using nanespaq?” What's happened is that we've just returnea
from nameHash with a value, buf since we're

going through The program one step at a time,
we haven't actually assigned that value to

7

<S5ei_ - % [ Line: 31, col: 5 H+ RElUE Value Type

~ /* Prototype
* in main ang
*/

int nameHash (s

- dint main() {
string firs
string last =

hashvalue yet!

getLine("What 1s your Llast name?

int hashValue =

nameHash(first, last);
( : )’ retumed value 1967457  int

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

return 0;

This is the actual function that computes the hs
to talk more about what hash functions do later
the meantime, think of it as a function that sct
of the input and produces a number.

MName Value Type

For those of you who are more mathematically 1inc
treats each character in the input name as a nun

A A )

File
NameHash.cpp 31

Line Address =
0x5555555b6595

Line Address Condition Ignore Threads

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+




Activities

File Edit

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

~ [@ NameHash [main]

@8 ot creator ~

View Build Debug Analyze Tools Window Help

& NameHash.cpp

#in
usi

B+ MameHash.pro
~ [2 sources
) NameHash.cpp

- /*
*
* /
int

int

=31

A A )

P

Debugger =
Level Function
1 studentMain

[Nl ° Type to locate (Ctrl... 1 Issues 2 Search Results

GDB for "NameHash"

3 Application Output

Jan4 4:.02PM

NameHash.cpp @ NameHash [main] - Ot Creator

<Sew. % [E Line: 31, Col: 5 H+ RELE] Value Type

clude "simpio b
ng namespag

Let's do a *Step Over” so that we can finish
executing this line, Click *Step Over,” and
it you did everything right..

Prototype
in main angd

nameHash (s

main() {
string first
string last

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

int hashValue nameHash(first, last);

returned value 1967457  int
cout << "The hash of your name is: " << hashVal
return 0;
This is the actual function that computes the hs
MName Value Type

to talk more about what hash functions do later
the meantime, think of it as a function that sct
of the input and produces a number.

For those of you who are more mathematically 1inc
treats each character in the input name as a nun

-
>

Threads: = #12 NameHash
Line Address

31 0x5555555b6595

Stopped: "function-finished". Views &=

Threads

File
NameHash.cpp

Number Funct File Line Address Condition Ignore

-
-

4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results



Activities @@ ot creator ~

File Edit

= [@ NameHash [main]
B+ MameHash.pro
~ [2 sources
E ) NameHash.cpp

Welcome

w

Debug

>

Projects

o

MameHash

=,

Debug

| 2

View Build Debug Analyze Tools Window Help

Il °. Type to locate (Ctrl...

1 Issues

otype

*/
int nameHash(
main() {
string fi
string la

* int

int hashValue

= 33
return 0;

T I

Debugger % GDB for "NameHash" % [
Level Function
=1 studentMain

2 Search Results 3 Application Output 4 Compile Output

X =Select Symbol> % Unix (LF)

# in main and then

Jan4 407 PM

NameHash.cpp @ NameHash [main] - Ot Creator

=i Name Value Type

=| v first "ada" std::string
hashvalue 1967457 int

b last "Lovelace" std::string

% [E Line: 33, Col: 5

Hash function. This lets
o © program.

. you should see the right value get stored
(notice it's in redr) and we've moved to the
next line,

cout << "The hash of your name 1is: "

This is the actual function that computes the hs
to talk more about what hash functions do later
the meantime, think of it as a function that scr
of the input and produces a number.

For those of you who are more mathematically 1inc
treats each character in the input name as a nun
It then uses them as coefficients in a polynomic
* F_p, where p is a large prime number, and evaluz

= nameHash(Ti1rst, Llast);

<< hashVal

MName Value Type

Threads: = #12 NameHash =
File Line Address =
NameHash.cpp 33 0x5555555b65b3

= Stopped: "end-stepping-range". Views &

Threads

Number Funct File Line Address Condition Ignore

5 QML Debugger Console 7 Version Control 8 Test Results =



Activities @@ ot creator ~ Jan4 4:07 PM s o g el

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help
Projects T @ HE M < 2 NameHash.cpp | X <Sew. — % [F Line: 33, Col: 5 B+ RGluld Value Type
= [@ NameHash [main] o M

B+ MameHash.pro

- s - /x prototype 4 AT This point, we've seen just about evewﬂfm

) NameHash.cpp . .
= % in main and

“/ we care aboul, Rather than single—stepping

int nameHash (s

o all the way To the end, let's just fell the

Debug * int ma‘in() {

+ string fir program fO keep on YMWmWQo
# /

Frefects string las

L2
int hashValue = nameHash(first, last);
= 33 cout << "The hash of your name is: " << hashVval
return 0;
}
~ /* This is the actual function that computes the h:

to talk more about what hash functions do later
the meantime, think of it as a function that scr
of the +dinput and produces a number. Name Valug L

For those of you who are more mathematically 1inc
treats each character in the input name as a nun
It then uses them as coefficients in a polynomic
NameHash * F_p, where p is a large prime number, and evaluz

=,

Debug

| 2

b
;13

T I

Debugger % GDB for "NameHash" = [ B ¢
Level Function File Line Address
1 studentMain NameHash.cpp 33 0x5555555b65b3

Number Funct File Line Address Condition Ignore Threads

search Results

,_.
I
)
c
i
w
[¥]
w

(Il ©. Type to locate (Cirl... 3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results 3




Activities @@ ot creator ~ Jan4 &4:07 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit View Build Debug Analyze Tools Window Help

Projects =) & NameHash.cpp % X =Select Symbol> % Unix (LF) % [ Line: 33, Col: 5 B+ RElUE Value Type
~ [@ NameHash [main] a| v first "Ada" std::string
H B+ MameHash.pro hashvalue 1967457  int

I - & sources * /* Prototype for the nameHash function. This lets v [" ™! Lovelace std::string
E ) NameHash.cpp

* in main and then define it later in the program.
*/
int nameHash(string first, string last);
[ 3
Debug *int main() {
o string first = getLine("What 1is your first name
preleets string last = getlLine("What is your last name?
@
int hashValue = nameHash(first, last);
= 33 cout << "The hash of your name is: " << hashVval
return 0;
}

~ /* This is the actual function that computes the h
* to talk more about what hash functions do later

: ;:etmzaﬂﬁgzi,aﬁhﬁnk ?f it as a - e scrﬁ%\\\xg///// —
"o do this, click on this button, 1f you hover
over it, it says *Continue,” and that button
means ‘unpause The program and let it keep
\ running from here,

Funct File Address Condition Threads

2. Type to locate (Ctrl...

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =

X



Activities

NameHash ~

Jan4 4:.08 PM

NameHash.cpp @ NameHash [main] - Ot Creator

File Edit

am
Welcome

Edit

w

Debug

>

Projects

o

Help

=,

Debug

| 2

K

Projects
= [@ NameHash [main]
B+ MameHash.pro
~ [2 sources
) NameHash.cpp

[l ©. Typeto

ocate (Ctrl...

View Build Debug Analyze Tools Window Help

1 Issues

Level

2 Search Results

& NameHash.cpp + X =Select Symbol> % Unix (LF) % [ Line: 33, Col: 5 B+ RElUE Value Type

*~ /* Prototype for the nameHash function. This lets
* in main and then define it later in the program.
* /
NameHash Console [Completed]
File Edit Options Help

$F B BRI AD D e
What is your first name? Ada

What is your last name? Lovelace
The hash of your name is: 1967457

“1f you do, you should see something like this,
(The program window might not automatically
pop up. That's okayr Just open it manually,)

Our program is now done running:

Views =
Threads

Condition

3 Application Qutput 4 Compile Output 5 QML Debugger Console 7 Version Control 8 Test Results =+




~ N

So there you have if: You've now gotien more
familiar with the debugger:

N—




~ N

You know how to sel a breakpoint fo pause the
program at a parficular point,

N—




~ N

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

_ e




~ N

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

N—




~ N

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

N—




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

N 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

\ Ski\\!




~

N—

Hope This helps, and welcome to CS1068:

—
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