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Hi everybody:




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




—

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

run it
N—




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




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

walkThrough fo help give you a sense of
how To use tThe debugger and how fo make
sense of what you're seeing.
N—
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To start fhings off, open up the Name Hash
program you ran in Part One of this assignment,

B NameHz

*
*
*®
*
*
*
*®
*®

*

*/

° can see the enfire funcfion in your window,
Fo

trea

It then uses =1 s o= - S RS YA S (0] (1M W= W AT

F_p, where p is a large prime number, and evaluates tha
some smaller prime number g. (You aren't expected to know
but we thought it might be fun!)

» int nameHash(string first, string last){

-

/* This hashing scheme needs two prime numbers, a large prime and 23

: Scroll down to fhe nameHash function so that you

Fm

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

* 2431 - kLargePrime - 1.

*/

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

int hashval = 0;

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

* name, updating the hash at each step.
*/
for (char ch: first + last) {

/* Convert the 1input character to lower case. The numeric values of

* lower-case letters are always less than 127.
*x/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}

return hashval;

T E -~
i
e:31,Col:43 B+
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Activities &§ Qt Creator » sun 11:11 AM .-‘|§: " 4 T 0N B -

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

e
File Edit Build Debug Analyze Tools Window Help
Projects il Allcoli=ta NameHash.cpp + | X | <Select symbol= + Unix (LF) % Line:31,Col:43 B+
- lizi Welcome to CS106B [master] 39 * the meantime, think of it as a function that scrambles up the characters -
| & Welcome to CS106B.pro o 7
v [l Headers 40 * of the input and produces a number.
- li=! Sources 41 *
v [ lib L . . . . .
v [ res 42 * For those of you who are more mathematically inclined, this function
"ﬂgt . - &g 0 and 128.
NameHash.cpp 3
+ i@ Other Files field
@ Ly : al at
~~~~~ e Move your mouse cursor so thal it's in the space ['iloee

e :l right before the line number tor line se,

Help
a small
. s than
Now, click The mouse:
55 static const int kSmallPrime =
56
int hashval = 0;
/* Iterate across all the characters in the first Mame
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the 1input character to lower case. The n %
* lower-case letters are always less than 127.
*/

ch = tolower(ch);

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

return hashval;
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e ¥ T E -~
I

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
File Edit Build Debug Analyze Tools Window Help
Projects v e | < NameHash.cpp + | X | <Select symbol= * [ Unix (LF) % Line:31,Col:43 B+
- i welcome to CS1068 [master] 39 * the meantime, think of it as a function that scrambles up the characters m
| & Welcome to CS106B.pro o 7
v [ Headers 40 * of the input and produces a number.
i sources 41 *
v [ lib ,.-
v i res 42 x Eor thoc
~ [ src
B NameHash.cpp
8 Other Files

,,,,,,, . When you do, you should see a red circle with a

P

Y, little hourglass pop up. &
@ o
pll

This is called a breakpoint, If we run fThe program
in debug mode, whenever the program gefs fo
this line, i1 will pause and open up the debugger
\_ so we can see whal's going on,

61 */

62 8 for (char ch: first + last) {

63 ~ /* Convert the 1input character to lower case. ric v
4 * lower-case letters are always less than 127.

65 */
66 ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

Welc...1068

}

return hashval;
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i Qt Creator ~

-

Projects %
= liz: Welcome to CS106B [master]
| & Welcome to CS106B.pro

|ii Headers

- li@ sources

v [ lib

vl res

~ [ src
S NameHash.cpp
8 Other Files

-

Debug

N

Projects

File Edit Build Debug Analyze Tools Window Help

Y. &= 8+ 0 <

~

NS

Now, we're going To vun this program in olebmm
mode, To do so, click on the *run in debug mode”
butfon in the botfom—right corner of the screen,
It's the one just below the reqular green ‘run’

40

NameHash.cpp

*

* % % % ¥ % X ¥ X

the meantime, think of it as a function that scrambles up the characters

sun 11:12 AM
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

P

+ | X | <Select symbol=

of the input and produces a number.

W E -
R

e ¥ 7

+ Line:31,Col:43 B+

+  Unix (LF)

For those of you who are more mathematically inclined, this function
treats each character in the input name as a number between 0 and 128.
It then uses them as coefficients in a polynomial over the finite field
F_p, where p is a large prime number, and evaluates that polynomial at

some smaller prime number q.

but we thought it might be fun!)

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

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

}

butfon., When you do..

*/
ch = tolower(ch);
hashval =

return hashval;

ric v

(kSmallPrime * hashVal + ch) % kLargePrime;
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Activities

Z Welcome_to_C5106B ~

Eile Edit Build Debug Analyze Tools Windo

you should see something like Thist Nofice that

a bunch of exfra panels popped up in @t Creator,
We'll falk about what each of fhese windows mean TR e
in a second,

Projects hals Col:43 E+LEl \Value Type
- ~ |i= Welcome to CS106B [master] =
gtl = Welcome to CS106B.pro
welcen + [l Headers 7
= "“"?Z"?L(ES J ~ int nameHash(string first, string last){
= L — Rl = . . . .
= i 50 ~ /* This hashing scheme needs two prime numbe rime and a small
i res
p A - i src 51 * prime. These numbers were chosen because their P is less than
B NameHash.cpp s — - i -
@ + i@ Other files 2 * 2 Console
=i
Al s */ File Edit Options Help
=
N stal gy y mma s a0 0 0 0
Proji‘cu F'_\ Stat
@ . ' What is your first name?
il int
59 - /% 1
60 * N
61 */
652 for
1 13
} Name Value Type
retu .
70 }
Debugger = | GDB for "Welcome to C5106B" + Application started. Views =
Level Function File Line Number Functioi File Line Address Condition Ignore Threads
® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

|5l .~ Type to locate (Ctrl...

il Issues JFY| search Results pplication output 4] Compile Output 5| ebugger Console | General Messages est Results
10K r4| Search Result: Application Oukput fih| C le Output 5| QML Deb C le fiGH| G L M Test Result




Activities = Welcome_to_CS106B ~

‘ Eile Edit Build Debug Analyze Tools Windo
Projects =T e
o ~ |i= Welcome to CS106B [master]

~d | = Welcome to CS106B.pro

welcen + [l Headers

E ~ [i= Sources
v | il
Edit ‘d lib
b il res
~ [l src

B NameHash.cpp
8 Other Files

=
9

P

%4_

Projects

®

Help

In the

50 ~

Py

Level Function

meanfime, type in fThe first name
enter, as shown here,

Debugger = | GDB for "Welcome to CS106B" =

/

49 - 1int nameHash(string first, string last){

/* This hashing scheme needs two prime numbe

* prime. These numbers were chosen because their P
* . - " Console
/ Eile Edit Options Help
stal g y w7 A2 @ o @
stat
What is your first name? Ada
int What is your last name?
/* 1
* N
*/
for
}
retu

Application started.
Number Functioi File Line
® 1 ..ring) ...eHash.cpp 66

File Line

|5l .~ Type to locate (Ctrl...

Ada and hit

b =5 L.
Col:43 B+ LELS Value Type
a small
than
1 13
Name Value Type
[ |

Address Condition Ignore
...555892674 (all)
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Activities = Welcome_to_CS106B ~

‘ Eile Edit Build Debug Analyze Tools Windo
Projects =T e
o ~ |i= Welcome to CS106B [master]

~d | = Welcome to CS106B.pro

welcen + [l Headers

E ~ [i= Sources
v | il
Edit ‘d lib
b il res
~ [l src

B NameHash.cpp
8 Other Files

=
9

P

%4_

Projects

®

Help

Level

Debugger = | GDB for "Welcome to CS106B" =

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

but

Application started.
Number Functioi File Line
® 1 ..ring) ...eHash.cpp 66

Function File Line

|5l .~ Type to locate (Ctrl...

Col:43 B+ LELS Value Type
/
49 - 1int nameHash(string first, string last){
5181 5 /* This hashing scheme needs two prime numbe rime and a small
1 * prime. These numbers were chosen because their P is less than
* . - " Console
/ Eile Edit Options Help
stal g y w7 A2 @ o @
stat
What is your first name? Ada
int What is your last name? Lovelace
/% 1
* N
*/
for
} Name Value Type
retu .
l,

Address Condition Ignore
...555892674 (all)
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As soon as you hif enfer, a bunch of fhings are
T going To pop up in QT Creator., Don't panicr It's

‘ Eile Edit Build Debug Analyze Tools Windo! V]OV ma\o

Activities

Projects b Alg (S RNEE Name Value Type
o ~ |i= Welcome to CS106B [master] =
gt‘ | & Welcome to CS106B.pro
el + [l Headers 7
= "“f‘ﬁ_;“ﬁ:es 9 -~ 1int nameHash(string first, string last){
e v [ res 50 ~ /* This hashing scheme needs two prime numbe rime and a small
p A M HC o 51 * prime. These numbers were chosen because their P is less than
3 NameHash.cpp ’ - - e -
+ [i# other Files * 2 Console
_ */ Eile Edit Options Help
N — Stlyo y ama” a0 9 0@
mj::u wjo) stat ; :
@ P 56 What is your first name? Ada
Help 57 int What is your last name? Lovelace
o /x I
60 * N
*/
62 for
} Name Value Type
) retuy .

Debugger = | GDB for "Welcome to CS1068" = |k B Application started. Views =
Level Function File Line Number Functioi File Line Address Condition Ignore Threads
® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)
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Activities

= Welcome_to_CS5106B ~

Eile Edit Build Debug Analyze Tools Windo
Projects [T
o ~ |i= Welcome to CS106B [master]

~d | = Welcome to CS106B.pro

welcen + [l Headers

E ~ [i= Sources
v | il
Edit ‘d lib
b il res
~ [l src

B NameHash.cpp
8 Other Files

=
9

P

%4_

Projects

®

Help

Level

Debugger =

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

50 ~

Py

Function

GDB for "Welcome to C5106B" =

/

49 - 1int nameHash(string first, string last){

/* This hashing scheme needs two prime numbe

* prime. These numbers were chosen because their P

* . - " Console

/ Eile Edit Options Help

stal g y w7 A2 @ o @

stat

What is your first name? Ada

int What is your last name? Lovelace
/% 1

* N

*/

for
}
retu

Application started.
Number Functioi File Line
® 1 ..ring) ...eHash.cpp 66

File Line

|5l .~ Type to locate (Ctrl...

b =5 L.
Col:43 B+ LELS Value Type
a small
than
1 13
Name Value Type
[ |

Address Condition Ignore
...555892674 (all)
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Activities &§ Qt Creator =

‘ Eile Edit Build Debug Analyze Tools Windo!
Projects [T
~ |i= Welcome to CS106B [master]

| = Welcome to CS106B.pro

+ [ Headers

i sources
v [ lib
b il res
~ [ src

B NameHash.cpp
8 Other Files

P

)
2

Projects

@ o

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

\‘f

49 - 1int nameHash(string first, string last){
) /* This hashing scheme needs two prime numbe

* prime. These numbers were chosen because their P
* 2431 - kLargePrime - 1.

*/

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

int hashval = 0

-

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

*/

for (char |[ch: first + last) {

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

65 */
¢ 66 kh = tolower (ch);
67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

Debugger # GDB for "welcome to CS106B"  + | 15 = Threads: =+ #7 Welcome_to_C510  #
Level Function File Line  “|Number Functioi File Line
+ 1 nameHash Nam... 66 ® 1 ..ring) ...eHash.cpp 66
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run

spl.cpp 22491
9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl...

rime and a small
is less than

/* Convert the 1input character to lower case. The numeric values of

Col-9 E@Name  Value

~| _ For_begin 65'A'
_for_end  0"\000'
_ for_range "AdalLovelace”
ch A 65

v First "Ada"
hashval 0
kLargePrime 16908799
kSmallPrime 127

v last "Lovelace"

Name Value Type

Stopped at breakpoint 1 in thread 7.
Address
...555892674 (all)

Condition Ignore
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Activities

i Qt Creator ~

-

Projects %
~ |i= Welcome to CS106B [master]
| & Welcome to CS106B.pro
+ [ Headers
i sources
v [ lib
b il res
~ [ src
B NameHash.cpp
8 Other Files

P

)
2

Projects

@ o

Eile Edit Build Debug Analyze Tools Windo
sl

\‘f

onnon
wWw N = © W

Ul
i

(O]

» int nameHash(string first, string last){
z /* This hashing scheme needs two prime numbe rime and a small

* prime. These numbers were chosen because their P is less than

* 2431 - kLargePrime - 1.

*/

static const int kLargePrime 16908799;

static const int kSmallPrime = 127;

int hashval = 03
v /* Iterate across all the characters in the first name, then the

* name, updating the hash at each step.

*/
¥ for (char |[ch: first + last) {
v /* Convert the 1input character to lower case. The numeric values of

* lower-case letters are always less than 127.
*/
kh = tolower (ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
I
Debugger # GDB for lcome to C51068" = Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7.

Function File Line  “|Number Functioi File Line Address
nameHash Nam... 66 ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam... 31
std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302
std::function<int ()>::operator()() const std_f... 706
QtGuis<lambda()>::operator()(void) const spl.cpp 20981
std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
std::function<int ()>:operator()() const std f... 706

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

happening.

Col:9

GThreadStd::run
GThreadstd::<lambda()>::operator()(void) const
std::__invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o...

spl.cpp 22491
spl.cpp 22514
invok... 60 -

|5l .~ Type to locate (Ctrl...

Condition

E@Name  Value
~| _ For_begin 65'A'
_for_end  0"\000'
_ for_range "AdalLovelace”
ch A 65
» First "Ada"
hashval 0
kLargePrime 16908799
ksmallPrime 127
v last "Lovelace"
1 13
Name Value Type
[ |

Ignore

Views =
Threads
(all)
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Activities &§ Qt Creator =

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects

@ o

)
2

sun 11:18 AM ELI T
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
- i welcome to CS1068 [master] 7 * but we thought it might be fun! & . forbegini6sa .
| @ Welcome to CS106B.pro L g g 5 ) _ for_end E) \000 i
v [ Headers 48 */ _hfor_range 'Qdai_ovelacgs
':“‘E.E“T.L‘“ » int nameHash(string first, string last){ v first "Ada"
L I 3 » » »
»  res v /* This hashing scheme needs two prime numbers, a large prime and a small Ef;?:ea;rime ?6908799
~ il src * prime. These numbers were chosen because their product is less than ksmallPrime 127
S NameHash.cpp ¥ v last "Lovelace"
» 8 Other files * 2231 - kLargePrime - 1.
First, notice that our red breakpoint now has a
yellow arrow in if, T
/% Lonver e numeric values of
* lower-case letters are 427
*/
|ch = tolower (ch);
hashVal = (kSmallPrime * hashVal + ch) % rgePrime; d C
} Name Value Type
return hashVal; 8
1

Debugger +| GDB for "Welcome to CS106B" )it breakpoint 1 in thread 7. Views =
Level Function File Line  “|Numb Line Address Condition Ignore Threads
+1 nameHash Nam... 66 LI Zpp 66 ...555892674 (all)

2 gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl...
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Activities ¥ Qt Creator = Sun 11:18 AM

G ¥ T
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze Tools Window Help
Projects ~| 1= G2 EHEEN NameHash.cpp v X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int = | Unix (LF) + | Line: 66, Col: 9 5 Name ~ Value
~ |izz Welcome to C5106B [master] 2 B 1 ~| _ for_begin 65'A'
Qt‘ : |« Welcome to CS106B.pro * but we thought it m1ght be fun') _ for_end '(I)‘\OOO' i
Welcome v [ Headers 3 -k/ EI=or_range 'Qdai_ovelacses
=] "F_E"EL@S 49 -~ int nameHash(string first, string last){ » First "ada"
- v [ res 50 > /* This hashing scheme needs two prime numbers, a large prime and a small Ef;'r’::;ﬁme ?6908799
Y W src il * prime. These numbers were chosen because their product is less than ksmallPrime 127
‘ S NameHash.cpp . ¥ » last "Lovelace"
» i@ Other files 52 x 2731 - KkLargePrime - 1.
il / ' ' . . \
N This yellow arrow indicates where in the program
Projects
@ o we are right now., The program stopped running at
This line because we hif that breakpoint you set -
W™ — earlier,
/* conver e numeric values of
* lower-case letters are 129
*/
|ch = tolower (ch);
hashVal = (kSmallPrime * hashVal + ch) % rgePrime; ! C
} Name Value Type
return hashVal; ’
%

P

Debugger +| GDB for "Welcome to C5106B"

)it breakpoint 1 in thread 7. Views =
Level Function File Line “|Numb Line Address Condition Ignore Threads
+ 1 nameHash Nam... 66 ®q <pp 66 ...555892674 (all)
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results




Activities

¥ Qt Creator ~

Eile Edit Build Debug Analyze Tools Window Help

Projects 2T @ B0
~ iz welcome to CS106B [master]
Qt'« | = welcome to CS106B.pro
welcass v [ Headers
E - [ Sources
Edit » i@ b
v il res
%/ ~ |l src

*
‘ B NameHash.cpp

-

sun 11:18 AM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

ol
w | X

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

49 - int nameHash(string first, string last){

Ul

(8]
N

*x 2231 - kLargePrime - 1.

nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int

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

P.‘Tﬂts

® -
7

[ Other Files

N—

of checking for this yellow arrow,

/x conver
* lower-case letters are
*/
kh = tolower (ch);
hashVal = (kSmallPrime * hashVal + ch) %

}

return hashVal;

henever you pop up the debugger, it's good
figure out exactly where you are in the program
Thal you're vunning, so you'll get into the habit

Debugger +| GDB for "Welcome to C5106B"
Level Function File Line “|Numb
+ 1 nameHash Nam... 66 e
2 gMain Nam... 31
3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302
4 std::function<int ()>::operator()() const std f... 706
5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981
6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
7 std::Function<int ()>::operator()() const std f... 706
8 GThreadstd:run spl.cpp 22491
9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

£ T W
+ | Unix (LF) + Line: 66, Col: 9 [l Name _ Value
~| _ for_begin 65'A'
_For_end 0"\000
_ for_range "AdaLovelace"
ch A 65
» First "Ada"
. hashval 0
large prime and a small kLargePrime 16908799
product is less than ksmallPrime 127
v last "Lovelace"
the last
e numeric values of
127
rgePrime; ‘ :
Name Value Type
|

)it breakpoint 1 in thread 7.
Address
...555892674

Condition

(Il . Type to locate (Crl...

Ignore

Views =
Threads
(all)
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Activities & Qt Creator ~ sSun 11:18 AM ¥ T )

NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze Tools Window Help

Projects Ll Al oM = T (e NameHash.cpp v X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int = | Unix (LF) + | Line: 66, Col: 9 5 Name ~ Value
- [ - . - = for_begi 65 A’
ii: Welcome to CS106B [master] 7 * but we thought it might be fun!) s 01000
| = Welcome to CS106B.pro ot canod Adefeitian
v i Headers */ R 9 w o5
'WQET:“ - int nameHash(string first, string last)({ » First "Ada"
v @ : ; : .
v [ res v /* This hashing scheme needs two prime numbers, a large prime and a small mmvm.e %mmwg
'J - M src * prime. These numbers were chosen because their product is less than
B NameHash.cpp A i elace”
) » i@ Other files x 2731 - KkLargePrime - 1.
s */
_— o ] . .
m‘ static const int kLargePrime = 16908799;

N

Projects

@ ¢

static const int kSmallPrime = 127;

int hashval = @

-

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

) for \

Next, letrs fake a look al this panel.
This is called the call stack, —

Type
}

retu

'I--------------------------------~
4 Debugger #| GDB for "Welcome to CS1068" =1k B & Views =
i Level Function File  Line = Nuriber Functiol File Line Address Condition Ignore Threads
1 -+ 1 nameHash Nam... 66 I1 ...fing) ...eHash.cpp 66 ...555892674 (all)
1 gMain Nam... 31
1 3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302 ]
4 std::function<int ()>::operator()() const std f... 706 I
| 5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981
1 6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302 |
1 7 std::Function<int ()>::operator()() const std f... 706 1
8 GThreadstd:run spl.cpp 22491 I
| 9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
| 10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 - 0
(Il . Type to locate (Crl... Issues Search Resultsﬁhppl&cation Output Compile Output QML Debugger Consoleﬁ GeneralMessagesF Test Results
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NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
~ @ = . : - for_begin 65 A
i Welcome to CS106B [master] 7 * but we thought it might be fun!) e 0000
B Vslcomsin Sl 48 __for_range "Adalovelace”
+ [l Headers 40 */ e 9 2 e
'*@Sﬁ:“ 49 ~ int nameHash(string first, string last){ » First "Ada"
L I \ - ] . »
v [ res v /* This hashing scheme needs two prime numbers, a large prime and a small pmciial, 8
~ [ src

* prime. These numbers were chosen because their product is less than
* 2431 - kLargePrime - 1.

*/

static const int kLargePrime = 16908799;

static const int kSmallPrime = 127;

B NameHash.cpp
8 Other Files

P

Pmecu
@ e

int hashval = 0

-

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

for

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: e

t
) retu 4___——"

L4 Debugger +| GDB for "Welcome to CS106B" i =l i5] : = #7 Welcome_to_CS10  +| Stopped at breakpoint 1 in thread 7. Views =
i Level Function File Line * NuTber Functioi File Line Address Condition Ignore Threads
1 - 1 nameHash Nam... 66 4 1 ...ring) ...eHash.cpp 66 ...555892674 (all)
1 gMain Nam... 31
1 3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302 ]
4 std::function<int ()>::operator()() const std_f... 706 I
| 5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981
1 6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302 |
1 7 std::function<int ()>:operator()() const std f... 706 1
8 GThreadStd::run spl.cpp 22491 I
| 9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 - 1
IZI 2. Type to locate (Ctrl... Issues Search ResultsEApplicatiun OutputCompEle Output QML Debugger Consoleﬁ General Messages; Test Results_

.-------------------------------'



Activities &§ Qt Creator = Sun 11:18 AM 21 $ =
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ File Edit Build Debug Analyze Tools Window Help
Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 =l Name Value

it ~ - - - for_begin 65 'A'

i Welcome to CS106B [master] [ * but we thought it might be fun!) *é?hgm 0 "\000'

| & Welcome to CS106B.pro ~for_range "Adalovelace"
» [l Headers */ F i N 65
-ma:T:% * int nameHash(string first, string last){ v first "Ada"

LA I a 2 . .

o~ 2 /* This hashing scheme needs two prime numbers, a large prime and a small hecical 8

~ [l src

* prime. These numbers were chosen because their product is less than
* 2431 - kLargePrime - 1.

*/

static const int kLargePrime = 16908799;

static const int kSmallPrime = 127;

B NameHash.cpp
8 Other Files

P

int hashval = 0

-

v /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
v for
However, The yellow arrow can't tell us exactly

o 66 how we got fo this part of the program. What
} parT of the program actually called nameHash? e

retu

L4 Debugger = | GDB for "Welcome to C5106B"

ﬂ
Pmects
@ e

Views =
i Level Function File Line * NuTber Functioi File Line Address Condition Ignore Threads
1 - 1 nameHash Nam... 66 1 ...ring) ...eHash.cpp 66 ...555892674 (all)
1 qMain Nam... 31 |
3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302 ]
1 4 std::function<int ()>::operator()() const std_f... 706 I
| 5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981
1 6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302 |
1 7 std::function<int ()>:operator()() const std f... 706 1
8 GThreadStd::run spl.cpp 22491 I
| 9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 - 1
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NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
= = : 3 - for begin 65 'A'
iz Welcome to CS1068 [master] [ * but we thought it might be fun!) e 0000
Al Ll 48 " for_range "AdaLovelace”
» [ Headers 48 */ it 9 " i
'*@:ﬁ:“ 49 - 1int nameHash(string first, string last){ v first "Ada"
4 L I -~ - ] . .
»  res 58 ~ /* This hashing scheme needs two prime numbers, a large prime and a small h“m“l.e %9%7%
~ | src

* prime. These numbers were chosen because their product is less than
* 2431 - kLargePrime - 1.

*/

static const int kLargePrime = 16908799;

static const int kSmallPrime = 127;

B NameHash.cpp
v |id other Files

Projects

@ o

int hashval = 0

-

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

*/
z for ---.-'~§\

(8)]

()]

[o)]

The call stack can fell us exactly that:

o
o o

68 } Tvee

t
) retu 4__——‘/

'I--------------------------------~
L4 Debugger #| GDB for "welcome to C5106B" = Ik B Views =
i Level Function File Line * NuTber Functioi File Line Address Condition Ignore Threads
1 - 1 nameHash Nam... 66 1 ...ring) ...eHash.cpp 66 ...555892674 (all)
1 qMain Nam... 31 |
3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302 ]
1 4 std::function<int ()>::operator()() const std_f... 706 I
| 5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981
1 6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302 |
1 7 std::function<int ()>::operator()() const std f... 706 1
8 GThreadStd::run spl.cpp 22491 I
| 9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
| 10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 - 1
|5l .~ Type to locate (Ctrl... IssueshSearch ResultsApplicatiun Output Compile Output QML Debugger Consoleﬁ General Messages; Test Results_
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NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ File Edit Build Debug Analyze Tools Window Help
Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 =l Name Value

it ~ - - - for_begin 65 'A'

i Welcome to CS106B [master] [ * but we thought it might be fun!) *é?hgm 0 "\000'

| & Welcome to CS106B.pro ~for_range "Adalovelace"
» [l Headers */ F i N 65
-ma:T:% * int nameHash(string first, string last){ v first "Ada"

LA I a 2 . .

o~ 2 /* This hashing scheme needs two prime numbers, a large prime and a small hecical 8

~ [l src

* prime. These numbers were chosen because their product is less than
* 2431 - kLargePrime - 1.

*/

static const int kLargePrime = 16908799;

static const int kSmallPrime = 127;

B NameHash.cpp
8 Other Files

P

int hashval = 0

-

v /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
v for
NoTice that fhe call stack lists a series of different

> cc functions in order. Here, it has nameHash (where we
} are now) al the top, and right below fhat is gqMain, | ™

retu

L4 Debugger = | GDB for "Welcome to C5106B"

ﬂ
Pmects
@ e

Views =
i Level Function File Line * NuTber Functioi File Line Address Condition Ignore Threads
1 - 1 nameHash Nam... 66 1 ...ring) ...eHash.cpp 66 ...555892674 (all)
1 qMain Nam... 31 |
3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302 ]
1 4 std::function<int ()>::operator()() const std_f... 706 I
| 5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981
1 6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302 |
1 7 std::function<int ()>:operator()() const std f... 706 1
8 GThreadStd::run spl.cpp 22491 I
| 9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 - 1
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i Qt Creator ~

~ |i= Welcome to CS106B [master]
| & Welcome to CS106B.pro
+ [ Headers
- li@ sources
v [ lib
b il res
~ [ src
B NameHash.cpp
8 Other Files

P

mf _,
Pmecu
@ e

= B+ o

File Edit Build Debug Analyze Tools Window Help
Projects 2T

Debugger =

sun 11:18 AM ELI
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

NameHash.cpp s %

nameHash(std::__cxx11:string, std::__cxx11:string) -> int * | Unix (LF) + | Line: 66, Col: 9 =l Name = _Val}]g
7 % but we thought it might be fun!) = :g&ﬁgm i
*/ _hfor_range "AdaLovelace"
A 65
» int nameHash(string first, string last){ b first "Ada"
z /* This hashing scheme needs two prime numbers, a large prime and a small el 3
* prime. These numbers were chosen because their product is less than
* 2431 - kLargePrime - 1.
*/
static const int kLargePrime 16908799;
static const int kSmallPrime = 127;
int hashval = 03
v /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
i for
64 .
6o and double—click the call To Main on Level 1,
S 66
67 When you do.. —
} Type
retu

GDB for "Welcome to CS1068"

Threads: =+ #7 Welcome_to_C510  #

Stopped at breakpoint 1 in thread 7.

Views =
Level Function File Line  “[Number Functioi File Line Address Condition Ignore Threads

aEEETM T EEEE S -- T R™ ™ ™ N1 _ring) ..eHash.cpp 66 ...555892674 (all)
1 2 qMain Nam... 31 1
- - itﬁ_ﬁinﬂi‘iﬁ_hﬂ“ﬂeﬁifu)-inhf.'m> "L'Wliﬂfsid J'E_@%GOH{H -SN_L ' -

4 std::function<int ()>::operator()() const ... 706

5 QtGuis<lambda()>::operator()(void) const spl cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

IZI 2. Type to locate (Ctrl...
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i Qt Creator ~

File Edit Build Debug Analyze Tools Window Help
Projects il Aol = |
~ |i= Welcome to CS106B [master]
| = Welcome to CS106B.pro
+ [ Headers
- li@ sources
v [ lib
b il res
~ [ src
B NameHash.cpp
+ [i# other Files

Projects

@ o

Sun 11:25 AM '-‘I? b < 7
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
NameHash.cpp $ x| <select symbol= £ Unix (LF) $/Line:31,Col:5 B+ RNEWES Value Type
) L N 3 n = ~| v first "Ada" std::string
19 #include "simpio.h" [/ for getlLine favileciiaas i

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

int nameHash(string first, string last);

~J

gl int main() {
string first =
string last =

o

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

w0

)
L
,
22
23
24
o1~
LD
9]
)
5
,
L
,
5

hnt hashValue = nameHash(first, last);

cout: << "Th

For thos

v last "Lovelace" std:string

0 0
NS
—

Type

treats each character in the input name as a number between 0 and 128.
It then uses them as coefficients in a polynomial over the finite field

* % % X % X ¥ *

Debugger = ¢ = = Threads: =+ #7 Welcome_to_CS10 =
Number Functioi File Line

® 1 ..ring) ...eHash.cpp 66

Address

)>:operator()(void) const

unction_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
std::function<int ()>::operator()() const std f... 706
GThreadStd::run 22491

22514
invok... 60 -

GThreadstd::<lambda()>::operator()(void) const
std::__invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o...

|5l .~ Type to locate (Ctrl...

Stopped at breakpoint 1 in thread 7.

...555892674

Views =
Threads
(all)

Condition Ignore
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sun 11:25 AM ELI
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ File Edit Build Debug Analyze Tools Window Help
Projects il Allcoli=ta NameHash.cpp #| X | <Select Ssymbol> -

#  Unix (LF) + Line:31,Col: 5 =5l Name Value Type
—_— = 2 E 2 : ~| v First "Ada” td::stri
= \!L\-relcolmel:oCSWSB [master] 19 #include "s1mp"|o. h" // for get Line » h';ihwue 213?15 isnt string
&= Wecome to ca10ebipro 0 3 td: v last "Lovelace" std:string
+ [l Headers 20 using namespace std;
~ [i&@ Sources 21,
v [ lib . . . .
v [ res 22 » [* Prototype for the nameHash function. This lets us use the function
- st 23 * in main and then define it later in the program.
B NameHash.cpp .
v i other files <4 */
25 1int nameHash(string first, string last); . .
D ug

gl int main() {

string first = getLine("What is your first name? "); \\\\-////
string last = getLine("What is your last name? "};

hnt hashValue = nameHash(first, last);

cout: << "Th

M Notice that the highlighted line here imo\udesm‘\
. mis | To fhe nameHash function, This the part of the code
el that actually called nameHash, which is how we got E—
L to the line with fThe breakpoint: B
42 = For thos P . /
%? : treats each character in the input name as a number between 0 and 128.

It then uses them as coefficients in a polynomial over the finite field

Debugger +| GDB for "welcome to CS106B" = = Threads: =+ #7 Welcome_to_CS10  +| Stopped at breakpoint 1 in thread 7. Views =
Function Number Functioi File Line Address Condition Ignore Threads

nameHash L

...ring) ...eHash.cpp 66 ...555892674 (all)

std::_Function_handler<int (), int ( *)()>:_M_invoke(std::_Any_data const&) 302
std::function<int ()>::operator()() const | F... 706
QtGuis<lambda()>::operator()(void) const spl.cpp 20981
std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

g =
Pmecu
@ e

std::function<int ()>:operator()() const std f... 706
GThreadStd::run spl.cpp 22491
GThreadstd::<lambda()>::operator()(void) const 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

IZI 2. Type to locate (Ctrl...

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities

¥ Qt Creator ~

Eile Edit Build Debug Analyze Tools Window Help

Projects 2T @ B0

sun 11:25 AM

NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

NameHash.cpp X

<Select Ssymbol>

=l
M
L
)

= | Unix (LF) + Line:31, Col:5 [l Name \Value Type
— - = : 4 F s . | » First "Ada" std::string
je— iz Welcome to CS106B [master] 19 #include "simpio.h" for getlLine S g
Qt‘ |= Welcome to CS106B.pro ) P /1 g hashvalue 21845 int

Welcome v [ Headers 2( usi ng namespace std H v last "Lovelace" std::string
E - | Sources 7
v [ lib . . .
= v il res - /* Prototype for the nameHash function. This lets us use the function
S v [ src

* in main and then define it later in the program.

*/

B NameHash.cpp
[ Other Files

-

oWk

=
9

N

it
‘a
Projects

P

7
Hel

NN NN

int nameHash(string
* int main() {
string first =

string last = g

hnt hashValue =

first, string last);

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

nameHash(first, last);

0 0
N

4
@
™

cout: << "Th

retur -\
Generally speaking, you can use the call stack as a
* This . . .

vt way To see which function calls got us to the point

39 * the m . I

40 of th where the program paused at the breakpoint: e

41 *

42 * For thos /

43 * treats each character in the input name as a number between @ and 128.

44 * It then uses them as coefficients in a polynomial over the finite field

Debugger +| GDB for "Welcome to C5106B" = | k% B
Function

nameHash

gMain

Threads: + #7 Welcome_to_CS10  #
Number Functioi File
® 1

Stopped at breakpoint 1 in thread 7.
Line Address
...ring) ...eHash.cpp 66 ...555892674

Views =
Threads
(all)

Condition Ignore

3 std::_Function_handler<int (), int ( *)()>:_M_invoke(std::_Any_data const&) 302
4 std::function<int ()>::operator()() const std f... 706
5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981
6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
7 std::Function<int ()>::operator()() const std f... 706
8 GThreadstd:run spl.cpp 22491
9 GThreadstd::<lambda()>:operator()(void) const 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -
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NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

' Eile Edit Build Debug Analyze Tools Window Help

Projects =T e H W] NameHash.cpp + % <select Symbol> * | Unix (LF) +/Line: 31, Col: 5 [l Name Value Type
— - @ : . F— . ~|» First “Ada" td::stri
! Qt k= \{UelcometoCSWﬁB [master] 19 #include "s1mp"|o. h" // for gEtL‘I ne » r:;tha[ue 213?;5 isnt string
v | @ Welcome to CS106B.pro . . L ‘ S
- Welcome v (il Headers 20 using namespace std H ast Lovelace” std:string
E - [ Sources 21
v [ lib - " . .
v il res 22 - /* Prototype for the nameHash function. This lets us use the function
- [ src 23 * in main and then define it later in the program.
™ NameHash.cpp 5
» i@ Other files 24 */
25 1int nameHash(string first, string last);
26

* int main() {
string first = getLine("What is your first name? ");
string last = getlLine("What 1is your last name? ");

hnt hashValue = nameHash(first, last);

9 oy
g
W

cout: << "Th

0 0

NS

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

treats each character in the input name as a number between 0@ and 128.
It then uses them as coefficients in a polynomial over the finite field

Debugger * GDB for "Welcome to C5106B" =/ Ik = Threads: + #7 Welcome_to_CS10 %  Stopped at breakpoint 1 in thread 7. Views =

Function i Lin Number Functiol File Line Address Condition Ignore Threads
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

3 std::_Function_handler<int (), int ( *)()>:_M_invoke(std::_Any_data const&) 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -
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NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze Tools Window Help
Projects =T e H W] NameHash.cpp + % <select Symbol> * | Unix (LF) +/Line: 31, Col: 5 [l Name Value Type
— - 2 : . . . . | » Ffirst "ada” std:strin
= liz wWelcome to CS106B [master] o) n n g
o o W [ 1 19  #include "simpio.h // for getLine s L o
v | = welcome to CS106B.pro o . = R e
v [ Headers 20 using namespace Std; v last Lovelace" std:string
- [ Sources 7
v [ lib " . .
v il res /* Prototype for the nameHash function. This lets us use the function
~ [ src

* in main and then define it later in the program.
*/

int nameHash(string first, string last);

B NameHash.cpp
[ Other Files

-

NN NN

* int main() {
string first = getLine("What is your first name? ");
string last = getlLine("What 1is your last name? ");

Prn}e:ts

hnt hashValue = nameHash(first, last);

é
i
[ 1
@ o
B
™

cout: << "Th

0 0
NS
—
Let's find oufr Double—click on the function
on Level 3, (Here’s what it looks like on my

%
38 *
39 * the m . . . "
40 » of th system; you might see something different.) e
41 *
42 * For thos /
43 * treats each character in the input name as a number between @ and 128.

A

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

GDB for "wWelcome to CS106B" =/ 1% = Threads: + #7 Welcome_to_C510 % Stopped at breakpoint 1 in thread 7. Views =

P

Debugger =

Level Function i Li Number Functiol File Line Address Condition Ignore Threads
® 1 _.ring) ...eHash.cpp 66 ...555892674 all
P - ) PP (al)
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return (x_Base::_M_get_pointer(__functor))(
| std::forward<_ArgTypes>(__args)...);

};}/ '\
To do that, double—click on Level 0, the call to
c nameHash, When you do.. —

Type
i

puGT?PF-» 4__——”

static void

314 ~ _M_invoke(const _Any_data& __functor, _ArgTypes&&... __args) . .
= S Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Ao EEEESEEEEEEREEESE S SR " MhE ™ MMber Functiol File Line Address Condition Ignore Threads
1 1 nameHash Nam... 66 #1 ..ring) ...eHash.cpp 66 ...555892674 (all)
i g
4 std::function<int ()>::operator()() const std_f... 706
5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981
6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
7 std::function<int ()>:operator()() const std f... 706
8 GThreadStd::run spl.cpp 22491
9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl...

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator = Sun 11:32 AM 21 $ =

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
— - = — - . - for_begin 65'A
= o i Welcome to CS106B [master] 7 * but we thought it might be fun!) e o \aio:
| =y o L@ Welcome to CS106B.pro o 2 FOF] ¢ i
— Welcome v [ Headers 48 */ _hfor_range ':daanelacgs
x - - - . c
é = ' @_;"T.L(ES 49 ~ int nameHash(string first, string last){ » First "Ada"
- - [l o B & . . hashval 0
Edit =s -
L - i stanfordcppLib 50 /* This hashing scheme needs two prime numbers, a large prime and a small KLargePrime 16908799
p A el spl.cpp 5 * prime. These numbers were chosen because their product is less than ksmallprime 127
| addr2line.exe ~ " ’ v last "Lovelace"
q [ addrzline6d.exe 5 * 2431 - kLargePrime - 1.
@ || iconstrip.png S */
Debug | splicon-large.pn - . . .
1 , Eﬁ;p R 54 static const int kLargePrime = 16908799;
ol ~ i sre static const int kSmallPrime = 127;

[« NameHash.cpp
li# other Files

-

)
2

@ o

int hashval = 0

-

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

2 NS

¥ for (char |[ch: first + last) {
v /* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/
kh

You'll be teleportfed back fo safety:

Debugger = | GDB for "Welc

Level Function

- 1 nameHash

2 qMain R —

3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl... Issues Search Results E Application Output Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities & Qt Creator = Sun 11:32 AM ELI

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
~ liz Welcome to CS106B [master’ = B ) | ~| _for_begin 65'A
'EP o, o Lwﬂmmemcmoé 1 7 * but we thought it might be fun!) ol 0D
Let i) iiy E ..
Welmme v [ Headers 48 */ _hfor_range 'AdalLovelace
; . % = ks c A 65
é E ' @_;"T.L(ES 49 ~ int nameHash(string first, string last){ » First "Ada"
- [l . B & . . hashval 0
Edi =s -
- i stanfordcppLib 50 /* This hashing scheme needs two prime numbers, a large prime and a small KLargePrime 16908799
= splcpp 51 * prime. These numbers were chosen because their product is less than ksmallPrime 127
| addr2line.exe ’ v last "Lovelace"
g * 2431 - kLargePrime - 1.

n

| addrzlines4.exe 2
|| iconstrip.png s
n=|mg __| splicon-large.png

-—— ¢ I res
> [ src

[« NameHash.cpp
li# other Files

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

u

Pmecu

® -

-

int hashval = 0

> B

-

Lef's quickly recap what we've seen so far,

e~ ——— »

} "- Value Type
return hashVal;

Debugger *| GDBF lcome to C51068" Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7.

Function i i *|Number Functiol File Line Address
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674
Nam... 31

3 :_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&) std_f... 302
4 std unct|0n<|n{(]> operator()() const std_f... 706
5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981
6 unction_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
7 std::function<int ()>:operator()() const std f... 706
8 GThreadStd::run spl.cpp 22491
9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

| 10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl...

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator = Sun 11:32 AM

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 5l Name Value

— - = - - - - for_begin 65 'A
= iz Welcome to CS1068 [master] 47 * but we thought it might be fun!) el A000
~d | @ Welcome to CS106B.pro o __for_s ! i
— Welcome v [ Headers 48 */ _ for_range "AdaLovelace
= f_, - s & g § ch ‘A 65
é = '“.E"T,E“ 49 - 1int nameHash(string first, string last){ v first "Ada"
= il I = . A . .
K - [ StanfordCPPLib 50 ~ /* This hashing scheme needs two prime numbers, a large prime and a small E3$§¥me?wowgg
= splcpp 1 * prime. These numbers were chosen because their product is less than ksmallPrime 127
| addr2line.exe " ’ v last "Lovelace"
q [ addrzline6d.exe * 2431 - kLargePrime - 1.
@ || iconstrip.png */
Debug __| splicon-large.png

5 ¢ I res
.Iﬂ v [ src

Projects =/ NameHash.cpp

—

-

ot To sel a breakpoint so thal we can pause the
program and look around, click in the margin just
betfore the line number where you want fo pause,

* lower-case letters are always less than 127.

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

e Value Type

}
return hashVal;

Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
“|Number Functioi File Line Address Condition Ignore Threads
® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

gMain Nam...

3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302

4 function<int ()>::operator()() const std_f... 706

5 :<lambda()>::operator()(void) const spl.cpp 20981

6 ::_Function_handler<int(), QtGui::startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl... Issues Search Results E Application Output Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator = Sun 11:32 AM 21 $ =

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
= = 2 : - for_begin 65 'A'
E 0y i Welcome to CS106B [master] 47 * but we thought it might be fun!) el A000
| & Welcome to CS106B.pro o —ror e ¥
Welmme v [ Headers 48 * / EFor_range ':daanelacgs
é E N 5@_;"?;@5 49 - 1int nameHash(string first, string last){ v first "Ada"
g I — . . . .
£ - [ StanfordCPPLib /* This hashing scheme needs two prime numbers, a large prime and a small E3$§¥me?wow99
= splcpp * prime. These numbers were chosen because their product is less than ksmallPrime 127
|| addr2line.exe ’ v last "Lovelace"
g * 2431 - kLargePrime - 1.

| addrzline64.exe
- || iconstrip.png * /
Debug __| splicon-large.png
v [ res
> [ src
[« NameHash.cpp
i@ other Files

—

Pmecu

® -

-

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

* lower-case letters are always less than 127.

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

}

return hashVal;

e Value Type

Debugger *| GDBF lcome to C51068" Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Function i i “|Number Functioi File Line Address Condition Ignore Threads

nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

Nam...

3 :_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&) std_f... 302

4 std unct|0n<|n{(]> operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 unction_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
| 10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -
|5l .~ Type to locate (Ctrl...

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator = Sun 11:32 AM 21 $ =

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
= = 2 : - for_begin 65 'A'
E 0y i Welcome to CS106B [master] 47 * but we thought it might be fun!) el A000
| & Welcome to CS106B.pro o —ror e ¥
Welmme v [ Headers 48 * / EFor_range ':daanelacgs
é E N 5@_;"?;@5 49 - 1int nameHash(string first, string last){ v first "Ada"
g I — . . . .
£ - [ StanfordCPPLib /* This hashing scheme needs two prime numbers, a large prime and a small E3$§¥me?wow99
= splcpp * prime. These numbers were chosen because their product is less than ksmallPrime 127
|| addr2line.exe ’ v last "Lovelace"
g * 2431 - kLargePrime - 1.

| addrzline64.exe
- || iconstrip.png * /
Debug __| splicon-large.png
v [ res
> [ src
[« NameHash.cpp
i@ other Files

—

Pmecu

® -

-

The yellow arrow points out where we are right now,

* lower-case letters are always less than 127.

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

}

return hashVal;

e Value Type

Debugger *| GDBF lcome to C51068" Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Function i i “|Number Functioi File Line Address Condition Ignore Threads

nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

Nam...

3 :_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&) std_f... 302

4 std unct|0n<|n{(]> operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 unction_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
| 10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -
|5l .~ Type to locate (Ctrl...

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator = Sun 11:32 AM 21 $ =

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
~ liz Welcome to CS106B [master’ = B ) | ~| _for_begin 65'A
'EP o, o Lwﬂmmemcmoé 1 47 * but we thought it might be fun!) ol 0D
Let i) iiy E ..
Welmme v [ Headers 48 */ _hfor_range 'AdalLovelace
; . % = ks c A 65
é E ' @_;"T.L(ES 49 ~ int nameHash(string first, string last){ » First "Ada"
g I e . . . .
= - [ StanfordCPPLib /* This hashing scheme needs two prime numbers, a large prime and a small E$$§¥me?wow99
= splcpp * prime. These numbers were chosen because their product is less than ksmallPrime 127
| addr2line.exe ’ v last "Lovelace"
g * 2431 - kLargePrime - 1.

| addrzline64.exe
- || iconstrip.png * /
Debug __| splicon-large.png
v [ res
> [ src
[« NameHash.cpp
i@ other Files

—

Pmecu

® -

-

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

* lower-case letters are alwgys less than 127.

kh = tolower (ch);
hashVal = (kSmallPrime

ashVal + ch)

kLargePrime;

e Value Type

}

return hashVal;

Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
“|Number Functioi File Line Address Condition Ignore Threads
® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

)

2 Nam...

3 (*)()=::_M_invoke(std::_Any_data const&) std_f... 302

4 )() const std_f... 706

5 spl.cpp 20981

6 , QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std: Funct|on<|nt(]>:perator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl... Issues Search Results E Application Output Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator = Sun 11:32 AM 21 $ =

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
= = 2 : - for_begin 65 'A'
E 0y i Welcome to CS106B [master] 47 * but we thought it might be fun!) el A000
| & Welcome to CS106B.pro o —ror e ¥
Welmme v [ Headers 48 * / EFor_range ':daanelacgs
é E N 5@_;"?;@5 49 - 1int nameHash(string first, string last){ v first "Ada"
g I — . . . .
£ - [ StanfordCPPLib /* This hashing scheme needs two prime numbers, a large prime and a small E3$§¥me?wow99
= splcpp * prime. These numbers were chosen because their product is less than ksmallPrime 127
|| addr2line.exe ’ v last "Lovelace"
g * 2431 - kLargePrime - 1.

| addrzline64.exe
- || iconstrip.png * /
Debug __| splicon-large.png
v [ res
> [ src
[« NameHash.cpp
i@ other Files

—

Pmecu

® -

-

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

* lower-case letters are always less than 127.

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

}

return hashVal;

e Value Type

Debugger *| GDBF lcome to C51068" Threads: = #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Function i i “|Number Functioi File Line Address Condition Ignore Threads

nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

Nam...

3 :_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&) std_f... 302

4 std unct|0n<|n{(]> operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 unction_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
| 10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -
|5l .~ Type to locate (Ctrl...

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator > LOOk MP aT Th's Paﬂe\ O\/@V heYe,

Eile Edit Build Debug Analyze Tools Window He

o

¢ BN BN BN BN BN = = -,
Projects + T & H L ame  Value 1
~ |izz Welcome to C5106B [master] Vi, _ for_begin 65'A' . 1
| @ Welcome to CS106B.pro N L _'f:or_end 93000 e
v [ Headers 48 -k/ j _forrange "AdaLovelace
= 3 : . . ch " 65 1l
'“?ETK“ 49 = 1int ing first, string last){ B First "Ada" 1
| I . . .
- [l StanfordCPPLib . 1s hashing scheme needs two prime numbers, a large prime and a small : Eﬁgg;me?wowgg [}
¢ ;%ﬁmfw * prime. These numbers were chosen because their product is less than \ FTMHMW f?l i
: R - i
g |_Ja rzlne.exe x 2A3] - kLargePrime — T (S asl ovelace Vi
| | addr2line64.exe - o m m P
@ | iconstrip.png *x/
—— ey ) . .
m‘ ,.., i E'fe:p OO e static const int kLargePrime = 16908799;
‘” ~ [ sre \\\\‘,//// static const int kSmallPrime = 127;
@ Projees |c= NameHash.cpp
(=)} v i@ other files )
e 5 int hashval = 0;
59 - /* Iterate across all the characters in the first name, then the last
60 * name, updating the hash at each step.
61 x/
62 = for (char [ch: first + last) {
63 - /* Convert the 1input character to lower case. The numeric values of
64 * lower-case letters are always less than 127.
65 */
¢ 66 kh = tolower (ch);
67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; ! C
- } Name Value Type

return hashVal;

Debugger + GDB elcome to CS106B" =/ Iz (CNE| Threads: + #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Function i “|Mumber Functiol File Line Address Condition Ignore Threads
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (alh)
gMain Nam...

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results




Activities

¥ Qt Creator ~

of

Eile Edit Build Debug Analyze Tools Window He
Projects
~ lizz Welcome to CS106B [master]
| = Welcome to CS106B.pro
v [l Headers

E - [i& Sources
= - [ lib

~ | stanfordCPPLib
S lesl spl.cpp

it
$
| | addr2line.exe
| © addr2lineg4.exe

| '] iconstrip.png

Debug || splicon-large.png
v i res
- [l src

|« NameHash.cpp

) li# other Files
p

N

Projects

-

7
Hel

=
9

(6 R -SE VS I S I i o ]

4
@
™

1 1

n oo o

(o]

o
n Oy A
1]

o =l

Debugger =

This window lets you fake a look at all the values

the local variables that are in scope right wnow.,

ing first, string last){

1s hashing scheme needs two prime numbers, a large prime and a small
* prime. These numbers were chosen because their product is less than

*x 2231 - kLargePrime - 1.

*/

static const int
static const 1int

kLargePrime
kSmallPrime =

16908799;
127;

int hashval = @

-

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

* name, updating the hash at each step.

*/

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

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

return hashVal;

+ | GDB for "Welcome to C5106B" Threads: + #7 Welcome_to_C510 % Stopped at breakpoint 1 in thread 7.
Function “|Number Functiol File Line Address
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam...

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl...

o

¢ BN BN BN N = = - -,

_ Value |
_ for_begin 65'A' 1
_For_end  0'\000'
_ for_range "AdalLovelace” i
ch A 65 |
» First "Ada" [
hashval 0
kLargePrime 16908799 i
ksmallPrime 127 |
v last "Lovelace" Vi

T T TR e

Condition

Name Value Type

Views =
Threads
(all)

Ignore

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results



Depending on whal 0S you've using, these might be
in a different order, and there might be some
AGivRiee @ gk crestor~ weird—looking ones in fhere in addifion fo nicer

Eile Edit Build Debug Analyze Tools Window He \ N d
Projects i Omes |ke Ch am haShva-L.,
= iz Welcome to CS106B [master] y
| = welcome to CS106B.pro
v [iH Headers

-loe
¢ BN BN BN N = = - -,
~ Value
_ for_begin 65'A'
_For_end  0'\000'

_ for_range "AdalLovelace”
ch ‘A 65

o

Welcome

[ e ——

L

L
5 ¥ 'nf'é_;mliigces 1ng first, string last){ B First "Ada"
Edic B SEanFordCiTE 1s hashing scheme needs two prime numbers, a large prime and a small . Eﬁ%@;me?wowgg
% o= spl.cpp * prime. These numbers were chosen because their product is less than : kSmallf rime; 127

| | addr2line.exe v last "Lovelace"
| © addr2lineg4.exe
| '] iconstrip.png
D || splicon-large.png
i v i res
.lﬂ ~ [ src
Proiee |+ NameHash.cpp
v i Other files

*x 2231 - kLargePrime - 1.

*/

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

T T TR e

int hashval = @

-

® -
7

r /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
B2 ¥ for (char [ch: first + last) {
{ r /* Convert the 1input character to lower case. The numeric values of

* lower-case letters are always less than 127.

*/
kh = tolower (ch);

hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; ! C
} Name Value Type
return hashVal; ¥
|4
Debugger * GDB for "Welcome to C5106B" =/ Ik i = © Threads: + #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Function “INumber Functiol File Line Address Condition Ignore Threads
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (alh)
gMain Nam...
3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302
4 std::function<int ()>::operator()() const std f... 706
5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981
6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
7 std::Function<int ()>::operator()() const std f... 706
8 GThreadstd:run spl.cpp 22491
9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results




Activities ¥ Qt Creator =

N

Projects

® ¢

P

Projects =
~ lizz Welcome to CS106B [master]
| = welcome to CS106B.pro
v [l Headers
i sources
- [ lib
~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png
v i res
- [l src
|« NameHash.cpp
li# other Files

-

Eile Edit Build Debug Analyze Tools Window He

T @ B [

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

48 *if
4954 int

Debugger +| GDB for lcome to CS106B"

Function “|Number Functiol File Line Address
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

see some nice, familiar names.

ing first, string last){

1s hashing scheme needs two prime numbers, a large prime and a small

* prime. These numbers were chosen because their product is less than
*x 2231 - kLargePrime - 1.
*/

static const int kLargePrime = 16908799;

static const int kSmallPrime = 127;

int hashval = @

-

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

* name, updating the hash at each step.

*/

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

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

return hashVal;

Threads: + #7 Welcome_to_C510 % Stopped at breakpoint 1 in thread 7.

o

-----

_ for_begin

N _for_end

[ _ for_range

ch

B First

§ hashval

I kLargePrime
kSmallPrime

B last

Value

65 'A'

0'\000
"AdaLovelace”
A 65
"Ada"

0

16908799

127
"Lovelace"

T T TR e

[ e ——

Condition Ignore

Name Value

Type

Views =

Threads
(all)

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results



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

Activities ¥ Qt Creator =

Name Value

- |i= Welcome to CS106B [master] _ for_begin 65'A' :
Qt'« |= Welcome to CS106B.pro _for_end  0"\00O
Welcome = _ for_range "AdaLovelace"
v i Headers R w s
=] "@_:‘I{L(ES ing first, string last){ » First "Ada"
i Tl . . . hashval 0
Edit
'. - I stanfordcPPLib 1s hashing scheme needs two prime numbers, a large prime and a small KLargePrime 16908799
¥ e splcpp * prime. These numbers were chosen because their product is le ksmallPrime 127
| | addr2line.exe ¥ v last "Lovelace"
|| addr2line64.exe k203 = kLargePr1me = 1.
| iconstrip.png *x/
D | splicon-large.pn . . .
b ,-_i'fesp Eisi static const int kLargePrime = 169208799;
."ﬂ - [ sre static const int kSmallPrime = 127;
6 Projees |+ NameHash.cpp
(=) v i Other files .
b int hashval = 0;
r /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
o “
B2 ¥ for (char [ch: first + last) {
{ r /* Convert the 1input character to lower case. The numeric values of
€ * lower-case letters are always less than 127.
*/
|ch = tolower (ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; ! C
} Name Value Type
return hashVal; ¥
|4
Debugger * GDB for "Welcome to C5106B" =/ Ik i = © Threads: + #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Function “INumber Functiol File Line Address Condition Ignore Threads
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (alh)
gMain Nam...
3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302
4 std::function<int ()>::operator()() const std f... 706
5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981
6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302
7 std::Function<int ()>::operator()() const std f... 706
8 GThreadstd:run spl.cpp 22491
9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results




Activities & Qt

: 3
- g

® ¢

(Il . Type to locate (Crl...

Creator ~

Eile Edit Build Debug Analyze Tools Window He

~ lizz Welcome to CS106B [master]
| = welcome to CS106B.pro
v [l Headers
i sources
- [ lib
~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png
v i res
- [l src
|« NameHash.cpp
li# other Files

-

Debugger +| GDB

We can also see fhat, af this point, hashval

is still zevo.

ing first, string last){
1s hashing scheme needs two prime numbers, a large prime and a smal

*x 2231 - kLargePrime - 1.
*/

static const int kLargePrime
static const int kSmallPrime

int hashval = @

-

r /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
¥ for (char [ch: first + last) {
r /* Convert the 1input character to lower case. The numeric values of

* lower-case letters are always less than 127.

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

}

return hashVal;

elcome to CS106B" =/ Iz Threads: + #7 Welcome_to_CS10  #

Function “|Number Functiol File Line Address
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam...

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

Stopped at breakpoint 1 in thread 7.

Name ~ Value

_ for_begin 65'A'

_For_end  0'\000'

_ for_range "AdalLovelace”

ch ‘A 65

» First "Ada"

o hashval 0
kLargePrime 16908799
ksmallPrime 127

v last "Lovelace"

Name Value Type

Views =
Threads
(all)

Condition Ignore

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results



Activities ¥ Qt Creator =

Eile Edit Build Debug Analyze Tools Window He

~ lizz Welcome to CS106B [master]
| = welcome to CS106B.pro
v [l Headers
i sources
- [ lib
~ | stanfordCPPLib
|e+| spl.cpp

3 | | addr2line.exe .
| © addr2lineg4.exe
| '] iconstrip.png
Debug || splicon-large.png
v [ res

P.‘Tﬂts ~ [ src \\/

|« NameHash.cpp
li# other Files

-

® ¢

Projects ~| Y- 2 He 'l

As we walk Through the program one step
we'll see these values change.

48

49

Debugger

ing first, string last){
1s hashing scheme needs two prime numbers, a large prime and a small
* prime. These numbers were chosen because their product is less than
*x 2231 - kLargePrime - 1.

*/
static const int
static const int

int hashval = @

-

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

al a time,

kLargePrime
kSmallPrime

16508799,

* name, updating the hash at each step.

*/

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

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

}

return hashVal;

GDB for lcome to CS106B"

_Function_handler<int (), int ( *)()>::_M_invoke(std::_Any_data const&)
std::function<int ()>::operator()() const
:<lambda()>::operator()(void) const
std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin...
std::Function<int ()>::operator()() const
GThreadsStd::run
GThreadstd::<lambda()>:operator()(void) const

std::__invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o...

. 31

Threads: + #7 Welcome_to_CS10
Number Functioi File
...ring) ...eHash.cpp 66

302
706
20981
302
706
22491
22514
60

Name

_ for_begin

_ For_end
_ for_range

ch

» First

hashval
kLargePrime
ksmallPrime

v last

Value

65 'A'

0'\000
"AdaLovelace”
A 65
"Ada"

0

16908799

127
"Lovelace"

Name

Stopped at breakpoint 1 in thread 7.
Condition Ignore

Value Type

Views =
Threads
(all)

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results



Activities ¥ Qt Creator =

S

v [l Headers
i sources
- [ lib
~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png
v i res
- [l src
|« NameHash.cpp
li# other Files

9
liC
® -

-

Eile Edit Build Debug Analyze Tools Window He

~ lizz Welcome to CS106B [master]
| = welcome to CS106B.pro

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

ing first, string last){

* prime. These numbers were chosen because their product is less than
*x 2231 - kLargePrime - 1.
*/

static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashval = 0;
r /* Iterate across all the characters in the first name, then the last

* name, updating the hash at each step.

‘u---------------------------------------~

¥ I for (char ich: first + last) {

r : /* Convert the 1input character to lower case. The numeric values of:
I * lower-case letters are always less than 127. 1
1 */ |
1 kh = tolower (ch); 1
: hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; :
v} ’

EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm o

(Il . Type to locate (Crl...

1s hashing scheme needs two prime numbers, a large prime and a small

Name Value

_ for_begin 65°A'
_For_end  0'\000'
_ for_range "AdalLovelace”
ch ‘A 65
» First "Ada"
hashval 0
kLargePrime 16908799
kSmallPrime 127
v last "Lovelace"
1 13
Name Value Type
L]

Debugger % GDB fi elcome to CS106B" =/ Iz Threads: + #7 Welcome_to_CS10 # Stopped at breakpoint 1in thread 7. Views =
Function “INumber Functiol File Line Address Condition Ignore Threads
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (alh)
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results




Activities &§ Qt Creator =

Eile Edit Build Debug Analyze Tools Window Hel
Projects
~ |iz Welcome to CS106B [master]
| = Welcome to CS106B.pro
v [ Headers
i sources
~ [ lib
~ [ stanfordCPPLib
&l spl.cpp
| addr2line.exe
| addrzline64d.exe
|| iconstrip.png
__| splicon-large.png
+ [ res
~ [ src
[« NameHash.cpp
li® Other Files

Projects

e

Help

-

Debugger * CDB for "Welcome to CS106B" =+ Ik

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

Name  Value
_ for_begin 65'A
_for_end  0"\000'
_ for_range "Adalovelace”
5 3 ch A 65
ing first, string last){ v first "Ada"
1s hashing scheme needs two prime numbers, a large prime and a small E$2§¥me?@0W99
* prime. These numbers were chosen because their product is less than ’P?MWWM R
x 2231 - kLargePrime - 1. - i
*/
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.
Y I for (char ch: first + last) {
v : /* Convert the 1input character to lower case. The numeric values of:
I *» lower-case letters are always less than 127. 1
1 */ 1
1 kh = tolower (ch); 1
. hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; i ] C
| | Name Value Type
% ’
¥

OE

Threads: = #7 Welcome_to_CS10 % Stopped at breakpoint 1 in thread 7. Views =

Function File Line “INumber Functioi File Line Address Condition Ignore Threads
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)
gMain MNam... 31

std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

std::function<int ()>::operator()() const std_f... 706

QtGui:<lambda()>:operator()(void) const spl.cpp 20981

std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

std::function<int ()=::operator()() const std f... 706

GThreadstd:run spl.cpp 22491

GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

std::__invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

[ Il .~ Type to locate (Ctrl...

n Issues Search Results E Application Output Compile Output QML Debugger Console ﬁ General Messa gesﬁ Test Results _




Activities &§ Qt Creator =

Projects

| Welcome to CS106B.pro
v [ Headers
i sources
~ [ lib
~ [ stanfordCPPLib
ies| spl.cpp
| addr2line.exe
| addrzline64d.exe
|| iconstrip.png
__| splicon-large.png
+ [ res
~ [ src
[« NameHash.cpp
li® Other Files

S
. e
® o
)

-

~ |iz Welcome to CS106B [master]

Remember (from a while back) that we

Eile Edit Build Debug Analyze Tools Window Hel

a
>

Y. & B+ [

enfered
the name Ada Lovelace.

Name Value

N 7f0r7'beg'in 65 'A'
| _for_end  0"\000'
48 */ _ for_range "AdaLovelace"
. s 5 3 ch A 65
49 = int ing first, string last){ v first "Ada"
< 1s hashing scheme needs two prime numbers, a large prime and a small E$2§¥me?@0W99
* prime. These numbers were chosen because their product is less than ’P?MWWM R
x 2231 - kLargePrime - 1. - i
*/
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.
Y I for (char ch: first + last) {
v : /* Convert the 1input character to lower case. The numeric values of:
I *» lower-case letters are always less than 127. 1
1 */ 1
1 kh = tolower (ch); 1
. hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; i ] C
| | Name Value Type
% ’
¥

Debugger * GDB for "welcome to CS106B" + Ik B Threads: = #7 Welcome_to_CS10 + Stopped at breakpoint 1 in thread 7. Views =
Function File Line “INumber Functioi File Line Address Condition Ignore Threads
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

2 gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

[ Il .~ Type to locate (Ctrl...

n Issues Search Results E Application Output Compile Output QML Debugger Console ﬁ General Messa gesﬁ Test Results _




Activities

Projects

e

Help

¥ Qt Creator ~

Eile Edit Build Debug Analyze Tools Window Hel
Projects
~ |iz Welcome to CS106B [master]

| Welcome to CS106B.pro

v [ Headers

-

i< sources

~ [ lib
~ [ stanfordCPPLib
&l spl.cpp

| addr2line.exe

| addrzline64d.exe

|| iconstrip.png

__| splicon-large.png
+ [ res
~ [ src

[« NameHash.cpp

li® Other Files

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

ing first, string last){

1s hashing scheme needs two prime numbers, a large prime and a small
* prime. These numbers were chosen because their product is less than

x 2231 - 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.

‘H---------------------------------------Q

Y I for (char ch: first + last) {

v : /* Convert the 1input character to lower case. The numeric values of:
I *» lower-case letters are always less than 127. 1
1 */ |
1 kh = tolower (ch); 1
: hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; :
v} ’

OE

Debugger * GDB for "wWelcome to Cs106B" = I Threads: = #7 Welcome_to_CS10 % Stopped at breakpoint 1 in thread 7.

9 GThreadstd::<lambda()>::operator()(void) const
10 std:_invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o...

spl.cpp 22514
invok... 60 -

[ Il .~ Type to locate (Ctrl...

Condition

Function File Line “|Numbei Functioi File Line Address
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

Name  Value
_ for_begin 65'A'
_ for_end  0"\000'
For—ramge—iid s on
I ch ‘A 65 I
FTIS0 i-\(ﬂ
hashval 0
kLargePrime 16908799
ksmallPrime 127
v last "Lovelace"
1 13
Name Value Type

Views =
Threads
(all)

Ignore

n Issues Search Results E Application Output Compile Output QML Debugger Console ﬁ General Messa gesﬁ Test Results _




Activities

Projects

e

Help

¥ Qt Creator ~

Eile Edit Build Debug Analyze Tools Window Hel

Projects

~ |iz Welcome to CS106B [master]
| = Welcome to CS106B.pro

v [ Headers

-

i< sources
~ [ lib

~ [ stanfordCPPLib
&l spl.cpp
| addr2line.exe
| addrzline64d.exe
|| iconstrip.png
__| splicon-large.png

+ [ res
~ [ src

[« NameHash.cpp

li® Other Files

Debugger =| GD

Function

nameHash

2 gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

So now we know where we are (line ), how
there (main called nameHash), and the values

program at This point,

ing first, string last){

1s hashing scheme needs two prime numbers, a large prime and a small

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

x 2231 - kLargePrime - 1.
*/

static const int kLargePrime
static const int kSmallPrime

16908799;
127;

int hashval = 0

[

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

* name, updating the hash at each step.

"u---------------------------------------~

I for (char ch: first + last) {
* lower-case letters are always less than 127.

*/
kh = tolower (ch);

}

/* Convert the 1input character to lower case. The numeric values of

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

ammm---

B for "Welcome to C5106B" + &

OE Threads: = #7 Welcome_to_C510  #
File Line Number Functioi File

[ Il .~ Type to locate (Ctrl...

® 1 ..ring) ...eHash.cpp 66

Stopped at breakpoint 1 in thread 7.
Line Address
...555892674

Name

7f0r7'beg'in 65 'A'

_for_end  0"\000'

_ for_range "Adalovelace”

ch ‘A 65
v First "Ada"

hashval 0

kLargePrime 16908799
ksmallPrime 127

v last

"Lovelace"

Condition

Name

Ignore Threads

Value Type

Views =

@l

n Issues Search Results E Application Output Compile Output QML Debugger Console ﬁ General Messa gesﬁ Test Results _



Activities

-

¥ Qt Creator ~

~ liz: Welcome to CS106B [master]
| Welcome to CS106B.pro
+ [l Headers
i sources
~ [ lib

~ [ stanfordCPPLib
&l spl.cpp
| addr2line.exe
| addrzline64d.exe
|| iconstrip.png
__| splicon-large.png

+ [ res
~ [ src

[« NameHash.cpp

i® Other Files

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

Debugger * GDB for "wWelcome to Cs106B" = I (& NE| Threads: = #7 Welcome_to_CS10 + Stopped at breakpoint 1 in thread 7.

Function File Line “INumber Functioi File Line Address Condition Ignore
nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674

2 gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

[ Il .~ Type to locate (Ctrl...

Name  Value
_ for_begin 65'A
_for_end  0"\000'
_hfor_range "AdaLovelace”
ey 65
ing first, string last){ b Pt "Ada"
1s hashing scheme needs two prime numbers, a large prime and a small E$2§¥me?@0W99
* prime. These numbers were chosen because their product is less than ’P?MWWM R
x 2231 - kLargePrime - 1. - i
*/
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.
*/
Y for (char ich: first + last) {
v /* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/
kh = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; ] C
} Name Value Type
return hashval; .
¥

Views =
Threads
(all)

n Issues Search Results E Application Output Compile Output QML Debugger Console E General Messa gesﬂ Test Results _




Activities &§ Qt Creator » sun 11:32 AM E I 4 =

NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze Tools Window Help

Projects > Y. @B < NameHash.cpp ¥ X nameHash(std:__cxx11:skring, skd::__cxx11:skring) -> int * [ Unix (LF) + Line: 66, Col: 9 EfName  Value
— - B o P ! g for begin 65'A'
= o i Welcome to CS106B [master] 7 * but we thought it might be fun!) ok 00
o | = Welcome to CS106B.pro . __for_s . .
— Welcome 48 * / _ for_range "AdalLovelace
> [l Headers s w o
= ‘igzﬁgﬁ 49 ~ int nameHash(string first, string last){ v first "Ada"
R i I . ] . »
B + [ StanfordCPPLib x /* This hashing scheme needs two prime numbers, a large prime and a small L PO
b/ e spl.cpp * prime. These numbers were chosen because their product is less than

| addr2line.exe <
q Eaddrzlineﬁni.exe * 2231 - kLargePr“lme - 1.
| '] iconstrip.png */
M Debuz U splican-large.png static const int kLargePrime = 16908799;

static const int kSmallPrime = 127;

- + [ res
.I" ~ [ src

Projects [z NameHash.cpp

@ e li® Other Files
Help

-

int hashval = 0

[

v /* Iterate across all the characters in the first name, then the last

* name, updating the hash at each step.

*/ 4
v for

Right above the stack frace, you'll see there are
some small button icons. —

Type
}

t
) retu 4___——"

a

Debugger + GDB for "Welcome to C5106B" I

Threads: = #7 Welcome_to_CS10 % Stopped at breakpoint 1 in thread 7. Views =

I Line  “|Number Functioi File Line Address Condition Ignore Threads
=1 nameHash Nam... 66 ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

2 gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

[ Il .~ Type to locate (Ctrl... n Issues Search Results E Application Output Compile Output QML Debugger Console ﬁ General Messa gesﬁ Test Results _




Activities

B Qt Creator ~

File Edit Build Debug Analyze Tools Window Help
Projects El Ao = |
~ |iz Welcome to CS106B [master]
| @ Welcome to CS106B.pro
v [iE Headers
~ [[@ Sources
- [ lib
~ [ stanfordCPPLib
ke«| spl.cpp
|1 addr2line.exe
| ] addr2line64.exe
| | iconstrip.png
|| splicon-large.png
b | res
- [ src
|« NameHash.cpp
[i# other Ffiles

-

Sun 11:32 AM .—'IE'; b 4 T ol
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
NameHash.cpp = X nameHash(std::__cxx11:string, std:__cxx11:string) -> int = Unix (LF) + Line: 66, Col: 9 ElMName  Value

- . . - for_begin 65°A'

7 | o 1OF |
47 * but we thought it might be fun!) “forend 07000
48 * / _ for_range "AdaLovelace"

= < g 2 E ch A 65
49 - 1int nameHash(string first, string last){ » First "Ada"

50 -

* 2431 - kLargePrime - 1.
*/

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

large prime and a small hashval 0

product is less than

static const int kLargePrime = 16908799;
static const int kSmallPrime = 127;
int hashval = 0;
= /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
%[ A
> for ;i"‘———i
These butfons let you resume the program, stop the
66 . . .
program, walk through it ove line at a time, ete, | .
68 } <
69 retu
70} \~‘-._, 4—-—”"

Debugger * GDB for lcome to C5106B" 1% ON= Threads:
Level Function N =

=) nameHash

2 gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()=::operator()() const std f... 706

8 GThreadstd::run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

-+ #7 Welcome_to_C510  #
Number Functio File

*1

Stopped at breakpoint 1 in thread 7.
Line Address
...ring) ...eHash.cpp 66 ...555892674

Views
Threads
(all)

=

Condition Ignore

|5l . Type to locate (Crl...

n Issues Search Results E Application Qutput ﬁ Compile Qutpuk QML Debugger Console E General Messagesﬁ Test Results _




Activities & Qt Creator =

‘ File Edit Build Debug Analyze Tools Window Help
Projects El Ao = |
~ |iz Welcome to CS106B [master]
| @ Welcome to CS106B.pro
v [iE Headers
~ [[@ Sources
- [ lib
~ [ stanfordCPPLib
ke«| spl.cpp
|1 addr2line.exe
| ] addr2line64.exe
| | iconstrip.png
|| splicon-large.png
b | res
- [ src
|« NameHash.cpp
[i# other Ffiles

Projects

® o

-

Sun 11:32 AM R Y
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
NameHash.cpp = X nameHash(std::__cxx11:string, std:__cxx11:string) -> int = Unix (LF) + Line: 66, Col: 9 ElMName  Value
= : E - for begin 65'A'
f I oo s R
T * but we thought it might be fun!) “forend  0000°
* / _ for_range "AdalLovelace"
s g 2 E ch A 65
~ int nameHash(string first, string last){ » First "Ada"
= /* This hashing scheme needs two prime numbers, a large prime and a small oy T

* prime. These numbers were chosen because their product is less than
* 2431 - kLargePrime - 1.

*/

static const int kLargePrime = 16908799;

static const int kSmallPrime 12:7;

int hashval = 0

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

= for ;i"‘———i
Move your mouse so that you're hovering over the

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

} over it, it should say ‘step over.,” e
) retu\ /

Debugger # GDB for "welcome to C5106B" = | I% Threads: =+ #7 Welcome_to_CS10 % Stopped at breakpoint 1 in thread 7. Views =

lLevel Function  Cm— Line ' “|Number Functio File Line Address Condition Ignore Threads
=) nameHash Nam... 66 ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

2 gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()=::operator()() const std f... 706

8 GThreadstd::run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

|5l . Type to locate (Crl... n Issues Search Results E Application Output ﬁ Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities & Qt Creator ~ sun 11:32 AM ke ¥ = ol
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
‘ File Edit Build Debug Analyze Tools Window Help
Projects s T e g d < NameHash.cpp > X nameHash(std::__cxx11:string, std::__cxx11::string) -> int ¥ | Unix (LF) + | Line: 66, Col: 9 E@Name  Value
~ [z Welcome to CS106B [master] 47 * but we thought it md ght be fun!) - 7f0r7beg|n 65 A ;
|@ Welcome to C5106B.pro i _for_en 0°\000 5
= 48 * / _ for_range "Adalovelace
v [ Headers = e =
'“@:TE“ 49 - int nameHash(string first, string last){ » first "ada"
i I -~ . ] . .
- [ StanfordCPPLib 50 - /* This hashing scheme needs two prime numbers, a large prime and a small hashvaly, . ;0
ke«| spl.cpp

* prime. These numbers were chosen because their product is less than
* 2431 - kLargePrime - 1.

*/

static const int kLargePrime = 16908799;

|1 addr2line.exe
| ] addr2line64.exe
| | iconstrip.png
|| splicon-large.png

¢ [ res
- [ sre static const int kSmallPrime = 127;
|« NameHash.cpp
v [i# Other files
int hashval = 0;
= /* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
%[ A

= for ;i"‘———i
Once you're confident that you're on fhe *Step Over”

s butfon - and not the *Step Info* or *Step out*

s 3 buttons - go and click itr When you do..
\:‘. . retu\ /

Debugger * GDB for lcome to CS106B" = | Ik Threads: + #7 Welcome_to_C510 # Stopped at breakpoint 1 in thread 7. Views &
Level Function “|Number Functioi File Line Address Condition Ignore Threads
) nameHash ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

2 gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()=::operator()() const std f... 706

8 GThreadstd::run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

|5l . Type to locate (Crl... n Issues Search Results E Application Output ﬁ Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator = Sun 12:35 PM 21 $ =

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + Line: 67, Col: 9 E@Name  Value
~ iz Welcome to CS106B [master’ i = L | ~| _ For_begin 65'A'
'EP o, o Lwﬂmmemcmoé 1 47 * but we thought it might be fun!) ol 0D
Len pro o .
Welmme v [ Headers 48 */ _hfor_range Adaanelac:?
E - 5 . : ; d ‘a
é E ' @_;"T.L(ES 49 ~ int nameHash(string first, string last){ » First "Ada"
g I e . . . .
= - [ StanfordCPPLib 50 ~ /* This hashing scheme needs two prime numbers, a large prime and a small E$$§¥me?wow99
= splcpp Sl * prime. These numbers were chosen because their product is less than ksmallPrime 127
| addr2line.exe . " ’ v last "Lovelace"
q [ addrzline6d.exe 52 * 2431 - kLargePrime - 1.
| ] iconstrip.png 53 */
D=lws | splicon-large.pn - . . .
1 , Eﬁ;p R 54 static const int kLargePrime = 16908799;
Pgi, ™ I sre G5 static const int kSmallPrime = 127;

[« NameHash.cpp
li# other Files

-

57 int hashval = 0

-

v /* Iterate across all the characters in the first name, then the last
60 * name, updating the hash at each step.
61 */
62 for (char ch: first + last) {
v /* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/

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

}

return hashValj; /
A

Py

Debugger =
Function
nameHash

2

3

4

5

6 :_ _|

7 std::function<int ()=>:

8 GThreadSt

9 GThreadst

10  std:_ invoke_implevoid, GThreadStd :start()::<lambda()>>(std::__invoke_o... Invol 60

|5l .~ Type to locate (Ctrl... - Issues . Search Results E Application Output JiE:! . Compile Output . QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator » Sun 12:35 PM EACI 4 =

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze TIools Window Help

Projects il Allcoli=ta NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + Line: 67, Col: 9 E@Name  Value
~ liz Welcome to CS106B [master’ = B ) | ~| _for_begin 65'A
'EP o, o Lwﬂmmemcmoé 1 47 * but we thought it might be fun!) ol 0D
e pro o >
Welmme v [ Headers 48 */ _hfor_range Adaanelac:?
E . i : : ; d ‘a
é E ' @_;"T.L(ES 49 ~ int nameHash(string first, string last){ » First "Ada"
g I e . . . .
= - [ StanfordCPPLib 50 ~ /* This hashing scheme needs two prime numbers, a large prime and a small E3$§¥me?wow99
= splcpp Sl * prime. These numbers were chosen because their product is less than ksmallPrime 127
| addr2line.exe . " ’ v last "Lovelace"
g [ addrzline6d.exe 52 * 2431 - kLargePrime - 1.
| ] iconstrip.png 53 */
D=lws | splicon-large.pn - . . .
4 , g#&p i 54 static const int kLargePrime = 16908799;
W - I sre 55 static const int kSmallPrime = 127;
Proisss |e«] NameHash.cpp ce
v [i@ other Files =
5 int hashval = 0;
v /* Iterate across all the characters in the first name, then the last
60 * name, updating the hash at each step.
61 */
62 for (char ch: first + last) { . .
v /* Convert the 1input character to lower case. The numeric values of

* lower-case letters are always less than 127.

*/
ch = tolower(ch); \\/

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

} Name Value Type

return hashVal; /
U] 4

Debugger =
Function
nameHash

Views =

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

2

3

5

6 :_ _|

7 std::function<int ()=>:

8 GThreadSt

9 GThreadst

10  std:_ invoke_implevoid, GThreadStd :start()::<lambda()>>(std::__invoke_o... Invol 60

|5l .~ Type to locate (Ctrl... - Issues . Search Results E Application Output JiE:! . Compile Output . QML Debugger Console E General Messagesﬁ Test Results _




Activities &§ Qt Creator =

‘ Eile Edit Build Debug Analyze TIools Window Help

Ul

Welcome

Edit

*

Projects

®

Help

|5l .~ Type to locate (Ctrl...

Projects %
= liz: Welcome to CS106B [master]
| & Welcome to CS106B.pro
+ [ Headers
- li@ sources
~ [ lib
~ [ stanfordCPPLib
e+ spl.cpp
| addr2line.exe
| addrzline64.exe
|| iconstrip.png
__| splicon-large.png
+ [ res
v [ src
[« NameHash.cpp
+ i@ Other files

Y. & B+ M

sSun 12:35 PM T~ =
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

NameHash.cpp = X nameHash(std::__cxx11:string, std::__cxx11:string) -> int + Unix (LF) + Line: 67, Col: 9 EfiName  Value
. - - for_begin 65'A'
! T
* but we thought it might be fun!) “forend 0000
3 * / _ for_range "AdalLovelace”
= 5 s 5 E ch ‘a’ 97
49 - 1int nameHash(string first, string last){ v first "Ada"
E@ v 2 D : : hashval 0
50 /* This hashing scheme needs two prime numbers, a large prime and a small KLargePrime 16908799
51 * prime. These numbers were chosen because their product is less than F?MWWM ?7[
’ ¢ las "Lovelace"
* 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) { . .
v /* Convert the 1input character to lower case. The numeric values of

* lower-case letters are always less than 127.

*/
ch = tolower(ch); \\\\"///

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

} Name Value Type

return hashVal; /
U] 4

Debugger = | GDB for "Welc
Function

Views =

First, nofice that our helpful Yellow Arrow friend
is now pointing at line &7,

std::function<int ()>:
QtGuiz<lambda()>:q
std:;_Function_hand||
std::function<int ()=>:
GThreadStd::run
9 =

10  std:_ invoke_implevoid, GTh ‘

Issues Search Results E Application Oukput

R .., 0 |
cene oo [ee e I




Activities

¥ Qt Creator ~

Eile Edit Build Debug Analyze Tools Window Help
Projects 2T @ B0
o ~ lizz Welcome to CS106B [master]

| = welcome to CS106B.pro

wectns + [iil Headers

E - [ Sources

Edit v - ,l'b :
~ | stanfordCPPLib

%/ lesl spl.cpp

| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png
v i res
~ [ src
|« NameHash.cpp
v i Other files

I
W

Phail 3

WW‘-JU\U‘-DWN

Debugger +| GDB for "Welt

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

ak
L
)

NameHash.cpp [ X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int ¥ | Unix (LF) + Line: 67, Col: 9 5 Name ~ Value
. - - for_begin 65°A'
I - TOF.]
* but we thought it might be fun!) “forend 04000
* / _ for_range "AdaLovelace"
s " . . ch ‘a' 97
- int nameHash(string first, string last)({ » First "Ada"
= . . . . hashval 0
/* This hashing scheme needs two prime numbers, a large prime and a small KLargePrime 16908799
* prime. These numbers were chosen because their product is less than FTNHMW f?l
» lasl "Lovelace"

*x 2231 - kLargePrime - 1.
*/

static const int
static const int

kLargePrime
kSmallPrime =

16908799;
127;

int hashVal = @

-

r /* Iterate across all the characters in the first then the last
* name, updating the hash at each step.
*/
¥ for (char ch: first + last) {
r /* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime x hashVal + ch)

Name
}

name,

NS

% kLargePrime; ! C
Type

Value

return hashValj;

Views =

We're now at the line right atter the one where
we sfopped. You just ran a single line of fhe
program: Pretfy cool:

Function
nameHash

std::function<int ()>:
QtGuiz<lambda()>:g
std::_Function_hand
std::function ()=
GThreadsStd::run

std:: |nvok; |mpl<v0|d GTh

(Il . Type to locate (Crl...

. Issues . 7l Sea rch Results E Application Output

amale vt I @ bebusper coneoe [ creratvemmpes ez v I Nr=)




Activities

¥ Qt Creator ~

Projects s T
~ lizz Welcome to CS106B [master]
| = welcome to CS106B.pro
v [l Headers
- [ Sources
- [ lib
~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png
v i res
- [l src
|« NameHash.cpp
li# other Files

= H+ A

9
= N

® -

-

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

Eile Edit Build Debug Analyze Tools Window Help

NameHash.cpp + X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int = | Unix (LF) + Line: 67, Col: 9 =8 Name -
7 i i ~| _ for_begin
1 * but we thought it might be fun!) ~for_end
*/ __for_range
s & 4 i ch
- int nameHash(string first, string last)({ » First
= . . . . hashval
/* This hashing scheme needs two prime numbers, a large prime and a small i T
* prime. These numbers were chosen because their product is less than ksmallPrime

*x 2231 - kLargePrime - 1.
*/

static const int
static const int

kLargePrime
kSmallPrime

16908799;
127;

int hashVal 0

-

r /* Iterate across all the characters in the first
* name, updating the hash at each step.
*/
¥ for (char ch: first + last) {
r /* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/
ch tolower (ch);
hashVal (kSmallPrime * hashVal + ch)

name, then the last

kLargePrime;

}

return hashValj;

Debugger +| GDB
Function
nameHash
qMaln

std=Function<int ()>:
GThreadsStd::run
9 GThreadstd::<lambda()>x

v last

Value

65 'A'

0'\000
"AdaLovelace”
'a' 97
"Ada"

0

16908799

127
"Lovelace"

std::__invoke_impl<void, GThreadStd sstark()::

(Il . Type to locate (Crl...

Issues Search Results E Application Output

Type

Views =

Efconsie ousut T oMiosbusger conte I cerea ez [T e =T



Activities ¥ Qt Creator =

Eile Edit Build Debug Analyze Tools Window Help
Projects 2T @ B0
~ iz welcome to CS106B [master]
o | = welcome to CS106B.pro
v [l Headers
E - [ Sources
- - [ lib
~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
Debug || splicon-large.png
i v i res
.lﬂ ~ [ sre
|« NameHash.cpp
v i Other files

Welcome

Debugger +| GDB for "Welt

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

ak
L
)

NameHash.cpp [ X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int ¥ | Unix (LF) + Line: 67, Col: 9 5 Name - Value
* but we thought it might be fun!) = :Ekﬁﬁm S o
* / _ for_range "AdaLovelace”
or
49 - int nameHash(string first, string last){ 5. Pk ';&”
50 ~ /* This hashing scheme needs two prime numbers, a large prime and a small Eﬁ%EQme?wowgs
51 * prime. These numbers were chosen because their product is less than , fmﬂWNNEJZTI .
52 *x 2231 - kLargePrime - 1. = S
53 */
54 static const int kLargePrime = 16908799;
55 static const int kSmallPrime = 127;
5 int hashval = 0;
r /* Iterate across all the characters in the first name, then the last
60 * name, updating the hash at each step.
*/
= for (char ch: first + last) {

/* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.

i
ch = tolower(ch); \\\\'////
= rime * hashVal + ch) % kLargePrime; ! C
} Name Value Type

return hashValj;

This line converts ch fo lower case, The tolower
function takes in a character and refurns a lower—

case version of if, so this overwrites ch with a
\owev—case version of ifself,

Views =

Function
nameHash

std::Function<int ()>:
GThreadsStd::run
9 GThreadstd::<lambda()>x

10 std:_ invoke_impl<void, GThreadStd sstark()::

(Il . Type to locate (Crl...

ssues arch Results pplication Outpu ompile Outpu ebugger Console enera essages est Results
I pAl Search Result Application Output JE) C ile Output JE MLDb C |. G lM Test Result:




Activities ¥ Qt Creator =

NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

sun 12:35 PM

= iz Welcome to CS106B [master]
| = welcome to CS106B.pro
v [iH Headers

o

Welcome

Edit

'S

~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png \
v i res
~ [ src
|« NameHash.cpp
i# Other Files

*

N

Projects

@ o

-

*/

}

e You can actually see this by looking at the values

panel over on the side:

_—

TS T2y

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

for (char ch: first + last) {
/* Convert the 1input character to lower case. The numeric values of

* lower-case letters are always less than 127.

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

return hashValj;

Name
_ for_begin
_ For_end
_ for_range
ch
» first
hashval
kLargePrime
kSmallPrime
v last

Value

65 'A'

0'\000
"AdaLovelace”
‘a' 97
"Ada"

0

16908799

127
"Lovelace"

Debugger * GDB for "Welcome to C5106B" =/ Ik = Threads: + #7 Welcome_to_CS10  #  Stopped: "end-stepping-range”.
Level Function File Line “|Number Functiol File Line Address Condit
*: nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console

Name Value Type

ion Ignore

Views =
Threads
(all)

T cereot oo ez e I =



Activities ¥ Qt Creator =

m; ~ |izz Welcome to C5106B [master]
v

| = welcome to CS106B.pro

Welcome v sl Headers
E - [ Sources
Edit " @b i
~ | stanfordCPPLib
b A o« spl.cpp

| | addr2line.exe

| © addr2lineg4.exe

| '] iconstrip.png

|| splicon-large.png
v i res
~ [ src

|« NameHash.cpp
i# Other Files

N

Projects

@ o

-

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

Notice that the value associated with ch has changed
from 'A" fo 'a' - if's now in lower—case:

_—

TS T2y

ashVal

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

* name, updating the hash at each step.

*/

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

ch = tolower(ch);

Name

Value

_ for_begin 65'A'
0'\000

_ For_end

ashval

kLargePrime 16908799
ksmallPrime 127

v last

"Lovelace"

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

return hashValj;

(Il . Type to locate (Crl...

Name

Debugger * GDB for "Welcome to C5106B" =/ Ik = Threads: + #7 Welcome_to_CS10  #  Stopped: "end-stepping-range”.
Level Function File Line “INumber Functiol File Line Address Condition Ignore
*: nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

Value Type

Views =
Threads
(all)

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console General Messa gesﬁ Test Results




Activities ¥ Qt Creator =

m; ~ |izz Welcome to C5106B [master]
v

| = welcome to CS106B.pro

Welcome v sl Headers
E - [ Sources
Edit " @b i
~ | stanfordCPPLib
b A o« spl.cpp

| | addr2line.exe

| © addr2lineg4.exe

| '] iconstrip.png

|| splicon-large.png
v i res
~ [ src

|« NameHash.cpp
i# Other Files

N

Projects

@ o

-

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

It you'll nofice, this value is in red while all fhe
other values are in black.,

_—

TS T2y

ashVal

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

* name, updating the hash at each step.

*/

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

ch = tolower(ch);

Name

Value

_ for_begin 65'A'
0'\000

_ For_end

ashval

kLargePrime 16908799
ksmallPrime 127

v last

"Lovelace"

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

return hashValj;

(Il . Type to locate (Crl...

Name

Debugger * GDB for "Welcome to C5106B" =/ Ik = Threads: + #7 Welcome_to_CS10  #  Stopped: "end-stepping-range”.
Level Function File Line “INumber Functiol File Line Address Condition Ignore
*: nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

Value Type

Views =
Threads
(all)

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console General Messa gesﬁ Test Results




Activities ¥ Qt Creator = Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

ak
L
)

=

Eile Edit Build Debug Analyze Tools Window Help

Projects s Te o< . . . Name : _Val}:lr
U [ — This indicates that the value here has changed since Y | i e

wectns + [iil Headers

5 [REE the previous step, This is a really useful way fo s

Edit :
= |i&l stanfordCPPLib kLargePrime 16908799

% @ atihne.cce keep track of whaf's changing as you run the PR
| © addr2lineg4.exe
program, >,

| '] iconstrip.png
" —

b |7 splicon-large.png \
o v [ res

N - i sre

Projects |« NameHash.cpp
o) i® Other Files

Help

-

ashVal

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

* name, updating the hash at each step.

*/

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

*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; ! C
} Name Value Type

return hashValj;

Debugger * GDB for "Welcome to C5106B" = % = Threads: + #7 Welcome_to_CS10  #  Stopped: "end-stepping-range”. Views =
Level Function File Line “INumber Functiol File Line Address Condition Ignore Threads
*: nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674 (alh)
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl... Issues Search Results E Application Output Compile Qutpuk QML Debugger Console General Messa gesﬁ Test Results




Activities ¥ Qt Creator =

o

| = welcome to CS106B.pro

Welcome v |l Headers
E - [is Sources
Edit T —llb i
- | stanfordCPPLib
L o« spl.cpp

| | addr2line.exe

| © addr2lineg4.exe

| '] iconstrip.png

|| splicon-large.png
v i res
~ [ src

|« NameHash.cpp
i# Other Files

P.‘Tﬂts

(=)

-

~ iz welcome to CS106B [master]

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

Name _ Value
~| _ for_begin 65'A'
_For_end  0'\000'
_hfor_range "AdaLovelace”
. c 'a' 97
Now, lef's fake a look at line 7, where we are e
. kLargePrime 16908799
ksmallPri 127
YlghT V]O\/\lo 4 laslizm e "Lovelace"
) /
—— pp——
ashVal
/* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/
® ¢ ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; ! C
} Name Value Type
return hashValj; ¥
%

P

-
E

GDB for s +

elcome to CS106B"

Debugger

E|

Threads: + #7 Welcome_to_CS10

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

Level Function File Line “INumber Functiol File Line Address Condition Ignore Threads
*: nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674 (alh)

2 gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl...

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results




¥ Qt Creator ~

Eile Edit Build Debug Analyze Tools Window Help

Projects

o

Welcome

| = welcome to CS106B.pro
v [iH Headers

E - [ Sources

Edit ~ [ b :
~ | stanfordCPPLib

%/ lesl spl.cpp

| | addr2line.exe

|7 addr2lines4.exe

| 7] iconstrip.png

B | splicon-large.png
v [ res

N - i sre

Projects |« NameHash.cpp
o) i® Other Files

Help

-

NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

= iz Welcome to CS106B [master]

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

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

*/

b — +n'|rwarfrh\-

ak
L
)

=

Not gonna lie, this is a pretfy dense line S

code. It performs some weird sort of
mafhematical calculation on a bunch of different e
values,

ashVal

hashVal

(kSmallPrime * hashVal + ch) % klLargePrime;

return hashValj;

GDB for "Welcome to CS106B"

std::_Function_handler<int (), int ( *)()>:_M_invoke(std::_Any_data const&)
std::function<int ()>::operator()() const

QtGuiz<lambda()>::operator()(void) const

std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin...
std::Function<int ()>::operator()() const

GThreadstd::<lambda()>:operator()(void) const
std::__invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o...

Threads: + #7 Welcome_to_CS10
Number Functioi File
...ring) ...eHash.cpp 66

(Il . Type to locate (Crl...

Stopped: "end-stepping-range”.
Address Condition Ignore

...555892674

i Name Value
65 'A'
0'\000
_ for_range "AdaLovelace”
ch ‘a' 97
» First "Ada"
hashval 0
kLargePrime 16908799
127
"Lovelace"
1 13
Name Value Type
L]

Views =
Threads
(all)

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console General Messa gesﬁ Test Results



Activities & Qt

o

Welcome

%

L d

S

..
® o
W

Creator ~

Eile Edit Build Debug Analyze Tools Window Help

Projects

~ liz: Welcome to CS106B [master]
| Welcome to CS106B.pro

v [ Headers
i sources
~ [ lib

~ [ stanfordCPPLib

&l spl.cpp
| addr2line.exe

| addrzline64d.exe

|| iconstrip.png

__| splicon-large.png

+ [ res
~ [ src

[« NameHash.cpp
i® Other Files

-

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

S ARl =i Name ~ Value
~| _ for_begin &5'A'
. . . _ for_end 0"\000'
Fundamentally, though, it's just compuling some T
v First "Ada"
: . N . : hashval 0
weird function ot some values and stashing it into (Eraeprne fasosrs
v last "Lovelace”
hashval,
~ /
— mpp—p—
ashVal
/* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
for (char ch: first + last) {
v /* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.
*/
ch = +n'lrwar(rh\-
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; ] C
} Name Value Type
return hashVval; .
I

Debugger # GDB for "wWelcome to CS1068"  + 1% = Threads: = #7 Welcome_to_CS10 +| Stopped: "end-stepping-range". Views =
Level Function File Line “INumber Functioi File Line Address Condition Ignore Threads

1 nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)

gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

[ Il .~ Type to locate (Ctrl...

n Issues Search Results E Application Output Compile Output QML Debugger Console General Messa gesﬂ Test Results _




Activities &§ Qt Creator =

Projects
o ~ |iz Welcome to CS106B [master]
| Welcome to CS106B.pro

weleen + [l Headers
E ~ [ sources
~ [ lib
~ [ stanfordCPPLib
% e splepp

L d

9
= N

Projects

® o

| addr2line.exe

| addrzline64d.exe

|| iconstrip.png

__| splicon-large.png
+ [ res
~ [ src

[« NameHash.cpp
i® Other Files

-

Eile Edit Build Debug Analyze Tools Window Help

Sun 12:35 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

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

happens!

_—

TS LTy

ashVal

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

* name, updating the hash at each step.

*/

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

ch — +n'lrwar(rh\-

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

}

return hashVval;

Debugger = GDB for "Welcome to C5106B"

Threads: + #7 Welcome_to_CS10  #

Stopped: "end-stepping-range”.

Level Function File Line “|Numbei Functioi File Line Address Condition
=1 nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

[ Il .~ Type to locate (Ctrl...

Name  Value
_ for_begin 65'A'
_for_end  0"\000'
_ for_range "AdalLovelace”
ch 'a’ 97
v Ffirst "Ada"
hashval 0
kLargePrime 16908799
ksmallPrime 127
v last "Lovelace"
1 13
Name Value Type

Ignore

Views =
Threads
(all)

n Issues Search Results E Application Output Compile Output QML Debugger Console E General Messa gesﬂ Test Results _



Activities & Qt Creator ~ Sun 12:35 PM L S 5
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze Tools Window Help

Projects > Y. @B < NameHash.cpp ¥ X nameHash(std:__cxx11:skring, skd::__cxx11:skring) -> int * [ Unix (LF) + Line: 67, Col:9 EfName  Value

B | - S Welcome to CS106B [master] 47 * but we thought it might be fun! 3 o forbegin 65 A

_Q‘t‘ | = Welcome to CS106B.pro g g ) _ for_end ?’\000 7
Welcome » [ Headers * / _hfor_range 'ﬁt.daanelac;?

. : . . ; d a

= N '“g.l:"i{;(es 49 - 1int nameHash(string first, string last){ » first "Ada"

= ol I = . M . .

=2 « [ StanfordCPPLib 50 ~ /* This hashing scheme needs two prime numbers, a large prime and a small EE;':W'. g

b/ e splapp 5 * prime. These numbers were chosen because their product is less than

4 addrzline. i
L] addrzline.exe * 2431 - kLargePrime - 1.

q || addrzlines4.exe
| '] iconstrip.png */
Mf - 8 gi:phwn_lame'p"g static const int kLargePrime = 16908799;
m.i:"m ™ I src static const int kSmallPrime = 127;

[« NameHash.cpp
6 (=} i Other files
Help

Hover over the *Step Over’ button, confirm that
. the button you're clicking really is *Step Over,”

and click it When you do.. e e e
"

n un Un
B WNMHOO

(9]

(%3]

-

57 int hashVal = 0

[

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

./

Debugger # GDB for "Welcome to Cs1068"  + 15 E Threads: = #7 Welcome_to_CS10 +| Stopped: "end-stepping-range". Views =
Level Function File Line “INumber Functioi File Line Address Condition Ignore Threads
=1 nameHash Nam... 67 ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)
gMain MNam... 31

3 std::_Function_handler<int (), int { *)()>::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGui:<lambda()>:operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()=::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

[ Il .~ Type to locate (Ctrl... n Issues Search Results E Application Output Compile Output QML Debugger Console E General Messa gesﬂ Test Results _




Activities

i Qt Creator ~

-
>

Projects
~ |i= Welcome to CS106B [master]

| & Welcome to CS106B.pro

Y. & B+ M

O

el + [l Headers
E - li@ sources
- ~ [ lib
Edit o g
~ [ stanfordCPPLib
) 7 e splepp

| addr2line.exe
| addrzline64.exe
|| iconstrip.png
__| splicon-large.png

=
9

i—] ¢ I res
ﬂ v [ src
Proie |e«] NameHash.cpp
%
elp

@ e li# other Files
H

-

File Edit Build Debug Analyze Tools Window Help

Sun 12:39 PM Sl T
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
NameHash.cpp = X nameHash(std::__cxx11:string, std::__cxx11:string) -> int + Unix (LF) + Line: 62, Col: 5 EfiName  Value
. - - for_begin 65'A'
| __ror_|
* but we thought it might be fun!) “forend 0000
* / _ for_range "AdalLovelace”
i " < i ch a' a7
» int nameHash(string first, string last){ v first "Ada"
= . . . . hashval 97
/* This hashing scheme needs two prime numbers, a large prime and a small KLargePrime 16908799
* prime. These numbers were chosen because their product is less than F?MWWM TVI
v las "Lovelace"

* 2431 - kLargePrime - 1.
*/

static const int kLargePrime 16908799;
static const int kSmallPrime = 127;
int hashval = 03
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) {
/* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.

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

}

return hashVal;

Debugger = GDBfo Views =
Level Function
+ 1 nameHash v \\ d “—h .‘rh \k _\»h '
2 qMain . lé()L‘ €3V\ l1¥7 VJ‘ SC?Yﬂéi |V1q3 | e |S.
3 std::_Function
4 std::function<
5 QtGui:<lambd
6 std:;_Function_IT
7 std::function<int ()>:operalo —
8 GThreadStd::run spl.cpp 22491
9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl...

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _




Activities & Qt Creator ~ Sun 12:39 PM 3 ¥ 7

NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator

‘ Eile Edit Build Debug Analyze TIools Window Help

Projects > Y@ E M NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 62, Col: 5 E@Name  Value
{— - = = 7 e - for begin 65'A'
= . i Welcome to CS106B [master] 7 * but we thought it might be fun! = JOr 5ed ‘
E _Q‘t‘ |m Welcome to CS106B.pro g g€ 2 _for_end 0000 5
— Welcome v [ Headers */ _ for_range "AdaLovelace
b 3 : : : ch a’ 97
é = b @_;"T.L(ES » int nameHash(string first, string last){ v first "Ada"
- - [l = B & . . hashval 97
= - i stanfordcppLib /* This hashing scheme needs two prime numbers, a large prime and a small KLargePrime 16908799
p A e spl.cpp * prime. These numbers were chosen because their product is less than ksmallprime 127
|| addr2line.exe " ’ v last "Lovelace"
g [ addr2linesd.exe * 2431 - kLargePrime - 1.
@ || iconstrip.png */
Debug | splicon-large.pn : . .
. ' g#&p S static const int kLargePrime = 16908799;
!ﬂ - [ src static const int kSmallPrime = 127;
@ Proie _ |e«] NameHash.cpp
® + [i# other Files .
b int hashval = 03
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) {
v /* Convert the 1input character to lower case. The numeric values of
64 * lower-case letters are always less than 127.
; x/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

Debugger = GDBfo Views =

Level Function
g Lef's see what's changed.

std:;_Function_IT
std::function<int ()>:operalo ——
GThreadStd::run spl.cpp 22491
9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514
10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _

3

4

5 QtGui:<lambd
]

T ——
8

|5l .~ Type to locate (Ctrl...




File Edit Build Debug Analyze Tools Window Hel
Projects = 1= €2 PEE|
= liz: Welcome to CS106B [master]
| & Welcome to CS106B.pro
+ [ Headers
i sources
~ [ lib
~ [ stanfordCPPLib
b / e+ spl.cpp
| addr2line.exe
| addrzline64.exe
|| iconstrip.png
|| splicon-larg
+ [ res
> [ src
le«] Nam,
i other Fil

A W T First, nofice that the value stored in hashval
6 changed to 41, We know that if changed because the
value is in red, and we know that wnothing else B 3.
changed because nothing else is in red:

o,

Welcome

ch a' 97

Edit

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

Projects

(2]

Help

-

int hashval = 0

-

/* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
*/
For (char ch: first + last) {
/* Convert the 1input character to lower case. The numeric values of
* lower-case letters are always less than 127.

*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; d C
} Name Value Type

return hashVal;

Debugger +| GDB for "welcome to CS106B" = = Threads: —+ #7 Welcome_to_CS10  #| Stopped: "end-stepping-range".
Level Function File Line “|Number Functioi File Line Address Condition Ignore Threads
+ 1 nameHash Nam... 62 ® 1 ..ring) ...eHash.cpp 66 ...555892674 (all)
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl... Issues Search Results E Application Output Compile Output QML Debugger Console General Messagesﬁ Test Results _




Activities

O
Welcome
Edit

*

Projects

®

Help

i Qt Creator ~

File Edit Build Debug Analyze Tools Window Help

Projects %
= liz: Welcome to CS106B [master]
| & Welcome to CS106B.pro
+ [ Headers
- li@ sources
~ [ lib
~ [ stanfordCPPLib
e+ spl.cpp
| addr2line.exe
| addrzline64.exe
|| iconstrip.png
__| splicon-large.png
+ [ res
v [ src
[« NameHash.cpp
i® Other Files

Y. & B+ M

-

Sun 12:39 PM B
NameHash.cpp (src @ Welcome to CS106B) [master] - Qt Creator
NameHash.cpp | X nameHash(std::__cxx11:string, std::__cxx11:skring) -> int * | Unix (LF) + | Line: 62, Col: 5 =l Name :
* but we thought it might be fun!) g b
48 * / :hfor:range
49 - 1int nameHash(string first, string last){ b first
5181 5 /* This hashing scheme needs two prime numbers, a large prime and a small E$$§¥me
51 * prime. These numbers were chosen because their product is less than F?MWﬂme
x 2431 - Job —
./ / |
v
e[ Second, notice that we've back up at fhe fop of
sta
| the for loop, since that's where the yellow arrow
in
| is pointing, We ended up back here because this
i is the next line that getfs execuled.
For (e
/* Convert e 1npu 0 Lower case. lhe no
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}

return hashVal;

Py

Debugger = | GDB for "Welcome to C5106B"

Threads: =+ #7 Welcome_to_C510  #

Stopped: "end-stepping-range”.

Level Function File Line “|Number Functioi File Line Address Condition Ignore
+ 1 nameHash Nam... 62 ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=::_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std_f... 706

5 QtGuis<lambda()>::operator()(void) const spl.cpp 20981

6 std:;_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::function<int ()>:operator()() const std f... 706

8 GThreadStd::run spl.cpp 22491

9 GThreadstd::<lambda()>::operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke o... invok... 60 -

|5l .~ Type to locate (Ctrl...

Value

65 'A'

0000
"AdaLovelace”
‘a' 97
"Ada"

a7

16908799

127
"Lovelace"

Views =
Threads
(all)

Issues Search Results E Application Oukput Compile Output QML Debugger Console E General Messagesﬁ Test Results _



Activities

¥ Qt Creator ~

Projects s
~ lizz Welcome to CS106B [master]
| = welcome to CS106B.pro
v [l Headers
- [ Sources
- [ lib
~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png
v i res
- [l src
|« NameHash.cpp
li# other Files

9
liC
® -

-

Eile Edit Build Debug Analyze Tools Window Help

T @ B M

Phai 3

Sun 12:39 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

NameHash.cpp /X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int
7 * but we thought it might be fun!)
48 * [
49 - int nameHash(string first, string last){
G /* This hashing scheme needs two prime numbers, a

* prime. These numbers were chosen because their
*x 2231 - kLargePrime - 1.
*/
static const int kLargePrime
static const int kSmallPrime =

16908799;
127;

+ | Unix (LF) +/Line: 62, Col: 5

large prime and a small
product is less than

=0 Name

_ for_begin
_ For_end
_ for_range
ch
» first
hashval
kLargePrime
kSmallPrime
v last

Value

65 'A'

0'\000
"AdaLovelace”
‘a' 97
"Ada"

o7

16908799

127
"Lovelace"

* n
*/
™ For
= /* Conver e 1npu 0 Lower case.
* lower-case letters are always less than 127
*/
ch = tolower(ch);
hashVal =

}

return hashVal;

Debugger +| GDB for "Welcome to CS106B" =

Threads: + #7 Welcome_to_CS10

I'ne »

(kSmallPrime * hashVal + ch) % klLargePrime;

-

+ Stopped: "end-stepping-range”.

Function File  Line “|Number FunctiolFile Line Address
*: nameHash Nam... 62 ® 1 ..ring) ...eHash.cpp 66 ...555892674

gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl...

Condition

We Jjust single=stepped through a single iteration
of that loop: Pretty cool:

Ignore

Views =
Threads
(all)

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results



Activities

¥ Qt Creator ~

Projects s
~ lizz Welcome to CS106B [master]
| = welcome to CS106B.pro
v [l Headers
- [ Sources
- [ lib
~ | stanfordCPPLib
|e+| spl.cpp
| | addr2line.exe
| © addr2lineg4.exe
| '] iconstrip.png
|| splicon-large.png
v i res
- [l src
|« NameHash.cpp
li# other Files

: 3
- g

® ¢

-

Eile Edit Build Debug Analyze Tools Window Help

T @ B M

Phai 3

Sun 12:39 PM
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator

NameHash.cpp /X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int
7 * but we thought it might be fun!)
48 * [
49 - int nameHash(string first, string last){
G /* This hashing scheme needs two prime numbers, a

* prime. These numbers were chosen because their
*x 2231 - kLargePrime - 1.
*/
static const int kLargePrime
static const int kSmallPrime =

16908799;
127;

= | Unix (LF)

large prime and a small
product is less than

+/Line: 62, Col: 5 B

i Name

_ for_begin
_ For_end
_ for_range
ch
» first
hashval
kLargePrime
kSmallPrime
v last

Value

65 'A'

0'\000
"AdaLovelace”
‘a' 97
"Ada"

o7

16908799

127
"Lovelace"

Let's go do it again:

/* Conver O Lower case.

*/
ch = tolower(ch);
hashVal =

}

return hashVal;

P

Debugger +| GDB for "Welcome to CS106B" =

Threads: + #7 Welcome_to_CS10  #

I'ne »

* lower-case letters are always less than 127.

(kSmallPrime * hashVal + ch) % klLargePrime;

Stopped: "end-stepping-range”.

Level Function File  Line “|Number FunctiolFile Line Address
*: nameHash Nam... 62 ® 1 ..ring) ...eHash.cpp 66 ...555892674
gMain Nam... 31

3 std::_Function_handler<int (), int ( *)()=:_M_invoke(std::_Any_data const&)  std_f... 302

4 std::function<int ()>::operator()() const std f... 706

5 QtGuiz<lambda()>::operator()(void) const spl.cpp 20981

6 std::_Function_handler<int(), QtGui:startBackgroundEventLoop(GThunkin... std_f... 302

7 std::Function<int ()>::operator()() const std f... 706

8 GThreadstd:run spl.cpp 22491

9 GThreadstd::<lambda()>:operator()(void) const spl.cpp 22514

10  std:_ invoke_impl<void, GThreadstd::start()::<lambda()>>(std::__invoke_o... invok... 60 -

(Il . Type to locate (Crl...

Condition

Ignore

Views =
Threads
(all)

Issues Search Results E Application Output Compile Qutpuk QML Debugger Console E General Messa gesﬁ Test Results



Activities & Qt Creator = sun 12:39 PM s ¥ 5
NameHash.cpp (src @ Welcome to C5106B) [master] - Qt Creator
‘ Eile Edit Build Debug Analyze Tools Window Help
Projects ~| 1= G2 EHEEN NameHash.cpp [ X nameHash(std::__cxx11:string, skd::__cxx11:skring) -> int ¥ | Unix (LF) + Line: 62, Col: 5 5 Name ~ Value
* iz Welcome to CS106B [master] 47 * but we thought it might be fun! 3« farbeghy, B K
Qt'« | = Welcome to C5106B.pro o g g ) _'f:or_end 9}‘000 g
Welcome v [ Headers 48 * [ - or_range ':: aLovel acgeT
=] '“33*:“ 49 -~ int nameHash(string first, string last){ » First "Ada"
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hashVal = (kSmallPrime * hashVal + ch) % kLargePrime; C
1 ype
return hashVal;
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So There you have it You've now goften more
familiar with the debugger:

N—




~ N

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

N—




~ N

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

_ e




~ N

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

N—




~ N

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

N—




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

\ your programs work,




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

\ S\(l\\'




~

N—

Hope this helps, and welcome To CS106B:

—
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