CS101B Debugger Tutorial



Hi everybody:




Tspavf ot Assignment o, we'd like t{,ou?

get a litftle bit of practice using fhe
debugger in VS Code,

N—




% debugger is a tool you can use to @

see whal your program is doing as you

run i1,
N—




T N

1t s veally usetul for helping find errors in
your programs, and the more practice you
get with it, the easier it'll be fo correct

mistakes in the programs you write,




/Thimk ot this guide as a little TuTovia\\

walkThrough fo help give you a sense of
how To use tThe debugger and how to make

N—

sense of what you're seeing.,
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EXPLORER

M CMakelists.txt
G NameHash.cpp

B % %

&

@

{a} > QUTLINE

# TIMELINE

=1 n A
=) 0 A

i

(i) CMake: [Debual: Ready

Run  Terminal

~ ASSIGNMENT 0 DEBUGGER TUTORIAL

52 o Kit Selected

Help Assignment 0 Debugger Tutonal - Visual Studio Code 0s 0 B2 O

i

To

sfarf things oft, open the Name Hash
project you van in VS Code,

3 Build  [aln

[

B Run CTest 0 Run CPack [ Run Workflow

—




®] File Edit Selection View Go Run  Terminal Help Assignment 0 Debugger Tutarial - Visual Studio Code 08 I = [0

£ O .
@ CMAKE
~ PROJECTSTATUS D {3 &3 {} / \
/O ~ Folder ) . )
Assignment 0 Debugger Tut... COV]‘FIQMV@ ‘H"e PVOJ@CT In —H’]e CMake
w Configura .
g-p GCC 14.2.0 XB6_64-w64-min... pame\. Check VS COOI@ \/\/OY‘(HOW I‘F you
Debug .
8 | s us don't know how fo do it.
Build
- all \
Eb v Test
A ~ PROJECT OUTLINE
| ~ Assignment-0
b Assignment-0 (Executab...
@ M CMakelists.txt
Gi’ e F T + P
| * PINNED COMMANDS
| Configure Task SATLHSANgUng. &g
Run Task
PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS  Filter CMake/Build v | S A X
[cmake] Mot searching for unused va ruahle-s given or-'.-'t}‘e command line.
@ [cmake] -- Configuring done (8.4s)
[emake] -- Generating done (@.1s)
{a} [cmake] -- Build files have been written to: C:/Users/xuehao/Desktop/build-cache/Assignment @ Debugger Tutorial

oMo (O CMake: [Debugl: Ready %% [GOC 14.2.0 xB6 pd-whd-minow3? fucrtbd)] S Build [all £ [ @ Run CPack [ Run Workflow 0


https://cs101b.stickmind.com/resources/workflow/index.html

|3¢ File Edit Selection View Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code o HeEmN - O * ‘

CMAKE -« € NomeHash.cpp X 4>~ & & [0

» PROJECT STATUS G- ;‘\s"ﬂ-:——asl*.cﬂ/

,O + PROJECT OUTLINE 1 e
S R >+ Open up the Name Hash program. Scroll down fo
w Assignment-0 (Executab.., ; p a1 .
Pl e £ i The nameHash function so that you can see the _
M Chakelists.txt G . . . . 3
& e ;|- entire function in your window,

¥dis
* l-JhiN
unique hashes (difterent names can hash to the

same value), there is a relatively low possibility
of a "collision™ with a class of roughly 325 students.

M Chiakelists.txt

I I
[P -~ B - -
X ® O E %

* We will learn more about hashing later this guarter!
o

& [

[y
(I |

#include <iostream>
#include <string»

[
o I

18 #include "console.h"”
19 #include “"simpio.h™ // for getlLine
28 using namespace std;
21
22 /* Prototype for the nameHash function. This lets ws use the function
23 * in main and then define it later in the program.
24 =
25 int nameHash(string first, string last);
26
27 int main() {
28 string first = getline("What is your first name? ");
@ 29 string last = getline("What is your last name? ");
38
{:} 31 int hashValue = nameHash(first, last);
» PINMED COMMANDS 39

oMo (O CMake: [Debugl: Ready % [GOC 14.2.0 xB6 pd-whd-minow3? fucrtsd)] S Build [all £ [ @ Run CPack [ Run Workflow Spacesd  UTFE LF {} c=+ Win22 [



File Edit Selection Wiew Go
CiWAKE
» PROJECT STATUS
~ PROJECT OUTLINE
v Assignment-0
~ Assignment-0 (Executab...
! References
M CMakelists.txt
€+ NameHash.cpp 1
M Ciakelists.ixt

xR ¥ v obHsé

Run Terminal  --- MNameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studie Code 0E 0 B O

€ NameHash.cpp %

€ MameHash.cpp > &’: nameHash(string, string)

37 /¥ This is the actual function that computes the hash code. We're going

47 * but we thought it might be fun!)
43 t
49 int nameHash({string first, string last){

—~

Move your mouse cursor so thal it's in the space
right before the line number tor line s,

Now, click The mouse:

o

» PINNED COMMANDS

=y

EoMAD O CMaks: IDebual: RBeady

5 ©

/

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

H_-"'

Click to add a breakpoint plower({ch};

nasnval = (kSmallPrime * hashval + ch) % kLargePrime;

[

ohnooh Oh O
[ I =Y

return hashval;

=
£
7

W SO 14 2.0 %26 Bdowhd-minaw22 Tucrtedl = Bmld Talll 5 B @RunCPack B Bun Workflow Spaces: 4 |UTF-2

LE

& @y m -

T

Win32



File Edit Selection View Go Run  Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code DB mO - O
CMAKE o G NgmeHash.cpp X &> & 4 0 -
> PROJECT STATUS G+ NameHash.cpp » €0 nameHashistring, string)
“ PROJECT OUTLINE 37 /* This is the actual function that computes the hash code. We're going

~  Assignment-0

v [B Assignment D(Eae/ \
i When you do, you should see a red circle,

e
TR This is called a breakpoint, If we vun the program
in debug mode, whenever the program gets fo
This line, it will pause and open up the debugger so

we can see whal's going on,

Py H%%Ow‘o@é

(sl o LUWET=LdsE LELLE] dal's dlldy
65 =
® 66 ch = tolower{ch);
67 hashval = (kSmallPrime * hashval + ch) % kLargePrl
68
69
78 return hashval;
71 3
72

®
&3

oMo (O CMake: [Debugl: Ready 3 [GCC 14.2.0 xB6 Bd-whd-minowl? fucrts4)] 3 Build [all £ [ @ RunCPack [ Run Workflow Spaces4 UTF-8 LF {} C++ Win32

2 PINNED COMMANDS



#) File Edit Selection View Go Run Terminal - NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studic Code e 0H @D - ] it
[gj CMAKE G NgmeHash.cop g2 & 4 0

» PROJECT STATUS G+ NameHash.cpp » & nameHash(string, string)
/O s PROJECT OUTLINE 37 /* This is the actual function that computes the hash code. We're going

~ Assignment-0 47 * but we thought it might be fun!)
g_g | w Assignment-QNExec T x4 -

%5 References Build string first, string last){

&>

i ashing scheme needs two prime numbers, a large prime and a small
These numbers were chosen because their product is less than A el

G- NameHash.cpp

Run in Terminal kLargePrime - 1.

M Chiakelists.txt o
: Open CMakeLists.txt

nst int kLargePrime = 15485863;
Set as Build Target nst int kSmallPrime = 137;

i
Ga

B
.& Set as Launch/Debug Target -

Now, we're going To run this program in debug
mode, To do so, right click on the executable
fargef, Select fhe Debug option., When you do.

N—

i
P T

@

o oo o n o oh
Lol

-l

L
[
[5)1

o
=R - L |

w3

return hashval;

e B |
= &

|
P

®
&5

oA D (O CMake: IDebual: Beady 22 [GCC 1420 %26 BA-whd-minaw22 fucdedll S Buld il 5 B @ RunCPack [ Run Workflow Spacesrd UTF-8 |F {} C== Win3?

# PINNED COMMANDS



] File Edit Selection View Go Run Terminal -+ NameMashicpp - Assignment 0 Debugger Tutorial - Visual Studio Code ER O *
@ RU.. | [»| Mo Configi~ | &35 --» €+ NameHash.cpp X =10 < v 7900 &v & 4 @
~+ VARIABLES G+ NameHash.cpp » & nameHash(string, string)
/D 37 /* This is the actual function that computes the hash code. We're going
a7 # _burt wn Fhooaht i+ mioht ho foanlh
48 e Assignment-0 Console = o x
p 49 Fila Edi ol Haln
53 e el Pt 5] neip
50 L ams A9 0 o
O 53 What is your first name?
B:i L4
55
56 / : . . : \
Tl e " oo you should see something like this: Notice that
58 .
Lo o a bunch of exira panels popped up in VS Code,
60 .
2 61 We'll falk about whaf each of these windows mean
B 62 .
63 In a S€COV\do
v CALL STACK Running 64
6
® 66 ch = tolower(ch);
67 hashval = (kSmallPrime * hashwWal + ch) % kLargePrime;
63 }
69
T Ot NI T Sl L W
PROBLEMS ~ OUTPUT  DEBUGCOMSOLE  TERMINAL  PORTS  Filter (e.g. text, lexclude, \escape)
[New Thread 43472.8xad34]
[Thread 43472.8xadbc exited with code 8]
> BRERTOINT S [Thread 43472.8xaac® exited with code 8]
{% [_1All C++ Exceplians [Thread 43472.8xaa84 exited with code @]

[=3]
n
o

e M NameHash.cpp




30 File Edit Selectior fiew Go R
i-f—:'j RU.. | [>| No Configi | €83 -
~ WARIABLES
85
g =~ WATCH
=~ CALL STACK Running

~ BREAKPOINTS

{%‘ (I All C++ Exceptions
® [ NameHash.cpp 66

67
63
69

T

el enfer, as shown here, We specifically want you o

Tn the meantime, fupe in fhe first name Ada and hit

enter Ada here, not your actual first name,
(Unless your first name is Ada, )

EERFE 27
What is your first name? Ada

I [ g
| ch = tolower{ch);
hashVal = (kSmallPrime * hashwWal + ch) % kLargePrime;

}

matiam haebhiisaT

PROBLEMS QUTPUT DEBUG COMNSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) /D = ~ K

[New Thread 43472.8xa63c]
[New Thread 43472.8xa874]
[Mew Thread 43472.8%3918]
[New Thread 43472.8xa784]



] File Edit Selecti Go Run Terminal
RU.. | [»| No Configre | &5 - G NameH
- VARIALES e Now, Type in Lovelace as a last name, but

a7 don't hit enter yet:

48
49
5@

=
0
5
50 1 @ T
B
A
Be
&

52
53 What is your first name? Ada
¥ What is vour last nam=? Lovelace
L&
5o
=~ WATCH 57
58
4]
6
61
62
63

 CALL STACK 64
65 .

i ek = ToToer(eT:
67 hashVal = (kSmallPrime * hashwWal + ch) % kLargePrime;
63
69

T matiam haebhiisaT

PROBLEMS OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)

[New Thread 43472.8xa63c]
[New Thread 43472.8xa874]
> BRERTOINT S [New Thread 43472.8x3918]
[JAll C++ Exceptions [New Thread 43472.8xa784]
e M NameHash.cpp




W File

Edit Selection View Go

RU.. | [»| Mo Configi | 688 --:

~ VARIABLES

O

~ WATCH

i
0
5
40
+
A
Br

=~ CALL STACK Running

un  Terminal

-
£

ox
£

48
49
ta
51
52
53
54
55
Lo
57
L
59
6g
61
62
63
64
65
@ 66
67
63
69

T

PROBLEMS

As soon as you hif enter, a bunch of Things are
qoing 1o pop up in VS Code. Don't panict If's
normal,

4 B

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

T

Lovelace

i 7
el = TOTONErEn
hashval = {(kSmallPrime * hashWal + ch) % kLargePrime;

matian haebhiisT .

OUTPUT DEBUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)

[Mew
[New
[New
[Hew

Thread 43472.8xa63c]
Thread 43472.8xa0874]
Thread 43472.8x3918]
Thread 43472.8xa784]

+ BREAKPOINTS
(I Al C++ Exceptions
e M NameHash.cpp &E >




) File Edit select View Go Run Terminal
RU.. | [»| No Configre | &3 -

 VARIABLES _ Wlﬂ'\ ﬂﬂa‘\' Said/ hl“— eV]TeY/

47 and watch the magic happen:

48
49
te

ik
0
¥
20 e - T
S
A
e
€3

52
=2 | What is your first name? Ada
=¥ What is your last name? Lovelace
55
56
~ WATCH 57
L8
59
68
61
62
63

v CALL STACK o
65 Y i ——
66 . chie tb]mu'er"(ch)';'
67 hashVal = (kSmallPrime * hashwal + ch) % kLargePrime;
68

69

T matunmn hachiiaT .

T

PROBLEMS OUTPUT DEEUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)

[New Thread 43472.8xab3c]
[New Thread 43472.8xa874]
* BREAKPOINTS [Mew Thread 43472.8x3910)
[JAll C++ Exceptions [New Thread 43472.0xa784]
o [ rameHash.cpp




3

File Edit

Selection View Go  Run

Terminal

MNameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| Mo Configi~ | &35 --»

~ WARIABLES

~ Locals

ch = 65 'A'

__for_range = “"AdalLovelac..
__for_begin = 65 A’
‘\gea'

15485863

__for_end =
kLargePrime
ksmallPrime = 137
hashval = @

first = "Ada"

p e LN SRR (i |

=~ CALL STACK
» Ot GUI Event Loop [1]
» [5] PAUSED

PALISED

? [6] PALISED
> A PAUSED
~ Studen... PAUSED ON BREAKPOINT

| nameHash{std: :string first

‘ studentMain() MNameHa...

chd -
~ BREAKPOINTS

invnla dmnlsdnt ine

[CJAll C++ Exceptions
e M NameHash.cpp

€+ NameHash.cpp X

o [ A S R

G+ NameHash.cpp » & nameHash(string, string)

449
LE
56

e
£

58
]
68
61
B2
63
64
65
66
67
63
69
7a
71
72

PROBLEMS

int nameHash(string first, string last){

R O G A R R e 5

static const int kSmallPrime = 137;

G

int hashval = @&;

W

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

N—

return hashval;

OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)

Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace") at C:/Users/xue
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

66

ch = tolower{ch};

riv




File Edit Selection View Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

RU.. | [»| No Configre | &3 - G- NameHash.cpp X i 2% T 0 0

~ VARIABLES G+ NameHash.cpp > £ nameHash(string, string)
~ Locals 49 int nameHash(string first, string last){

= - Ty TR SNt . 5

ch = 85 'A’ 5% static const int kSmallPrime = 137;
__for_range = “"AdalLovelac..
__for begin = 65 'A CF int hashval = &;

__for_end =8 "\pea’ =8
" ; g

klargePrime = 15485863 zz / I}ter

kSmallPrime = 137 61

hashval = @ 62

First = "ada” 63 There's a lot going on right here, Let's see what's

p LRy (ptiy | 654

¥ happening.

66
67

e \
69
78 return hashval;
71

“ CALL STACK 72

*» QtGUI Event Loop [1] | PAUSED
» [51 PALSED

? [6] PAUSED
>IN PAUSED

~ Studen... PAUSED OM BREAKPOINT
| nameHash(std: :string first  PROBLEMS QUTPUT DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape)

‘ studentMain() NameHa..

ehilis _SmiokalImmlatorl S Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace") at C:/Users/xue riv
v BEEAKPOINTS e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
é:% [_1All C++ Exceplions 66 ch = tolower(ch):
e M NameHash.cpp




File Edit Selection WView Go Run  Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

RU.. | [»| No Configre | &3 - € NameHash.cpp X 2% 90

* VARIABLES G+ NameHash.cpp » ) nameHashistring, string)
~ Locals 449 int name

ch =65 'A' RE 5

__for_range = “"Adalovelac.. L6 . . .
e g 7 : First, notice that our red breakpoint now has a

__for_end = \eea ' =8

klLargePrime = 15485863 2 %e“OW arrow In H’o

{a12]
61
hashval = 8 62
first = "Ada" 63 e,
e ‘.‘64 * lower-case letters are always less than 127.
'l %7
1 [ 66‘. ch = tolower(ch);
A 59 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
Yents i
69 '
76 return hashval;
71
~ CALL STACK 72
» Ot GUI Event Loop [1] | PAUSED
> 5] PALISED

ksmallPrime = 137

> [6] PALISED
> M PALSED

~ Studen... PAUSED GM BREAKBOINT
| nameHash(std::string first PROBLEMS OUTPUT DEBUG COMNSCOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape) p

‘ studentMain() MNameHa...
etdas  dnunba dmelsint dn Thread 14 "Student main{}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuchao/0OneDriv
= BEEAKPO'NTS e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
{E}' [_]all C++ Exceptions 66 ch = tolower(ch);
o [ rameHash.cpp




®J File Edit Selection View Go Run Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code TE I ] O s

@ RU.. | [»| No Configi~ | #8% --: G- NomeHash.cpp X 2% 90 g>v & 4 @
~ VARIABLES G+ MameHash.cpp » €0 nameHash(string, string)
p v Locals 49  int namg
ch = 65 'a" = o This yellow arrow indicates where in the program
g_p __for_range = "Adalovelac.. 56 . .
i hegiae s 7 we are right now., The program stopped running at |
e E8 -
_ for end = 2 "\G@@ . . . . "
00 orgerrine - isamsaes | Y this line because we hif fhat breakpoint you sef
ksSmallPrime = 137 .
a 61
E:l hashval =@ 62 § eayhey‘
first = "Ada" 63
A Tood ME T o m 54 * lower-case letters are always less than 127.
~ WATCH V4 ~ #
’
@ 1 [= 56: ch = tolower(ch);
A 59 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
Yants i
& 69
76 return hashval;
75 GO -
~ CALL STACK 72
» Ot GUI Event Loop [1] | PAUSED
> 51 BAUSED
*> [B] PAUSED
>0 PALISED
~ Studen... PAUSED ON BREAKPOINT
i nameHash(std::string first PROBLEMS  OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS  Filter (e, text, lexclude, \escape) D= ~ x
‘ studentMain() MNameHa...
@ stdre dnualbas dmelsine dn Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e EEEAKPOINTS e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
é:é} [ Jall C++ Exceptions 66 ch = tolower(ch):

o [ nNameHash.cpp 56 >




®J File Edit Selection View Go Run Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code TE I ] O s

RU.. | [»| No Configi~ | #8% --: G- NomeHash.cpp X 2% 90 g>v & 4 @

~ VARIABLES G+ NameHash.cpp > (@ nameHash(string, string)

Q
p v Locals 49 int name
- =~

\

o

s = o Whenever you pop up the debugger, it*s good

g-g __for_range = "Adalovelac.. 56 .
i bene 7o figure out exactly where you are in the program _
for_end = @ ‘\e@@' S8 . . . -
e 7 1 that you're running, so you'll get info the habit
ksSmallPrime = 137 . .
BS | hashval -u A s of checking for fhis yellow arrow,
first = "Ada” 63
A Tood ME T ‘-‘64 * lower-case letters are always less than 127.
~ WATCH Vs %
@ |' [ 56: ch = tolower{ch);
A 59 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
Yants i
& 69
76 return hashval;
75 GO -
~ CALL STACK 72
» Ot GUI Event Loop [1] | PAUSED
> 51 PAUSED
*> [B] PAUSED
>0 PALISED
~ Studen... PAUSED ON BREAKPOINT
I nameHash(std: :string first PROBLEMS QUTPUT DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape) p = M~ X
‘ studentMain() MNameHa...
@ stdre dnualbas dmelsine dn Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e EEEAKPOINTS e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
{%} [_Jall C++ Exceptions 66 ch = tolower(ch);
>

o [ nNameHash.cpp




®] File Edit Selection View Go Run  Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code o m - O >
@ RU.. | [»| No Configre | 83 -- G NameHash.cpp X 2% 90 g>v & 4 @
~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)
’;:} ~ Locals 48 int nameHash(string first, string last){
ch = 65 'A’ 55 static const int kSmallPrime = 137;
gj __for_range = "Adalovelac.. 56
__for begin = 65 'A' 7 int hashval = @&;
__for_end = @ ‘\geo' 58
" : ;
{;ii klargePrime = 15485863 59 /¥ Iterate acr?ss all the characters in the first name, then the last
- 68 * name, updating the hash at each step.
E:l? SmallPrime = 137 61 %/
hashVal =@ 62 for (char ch: first + last) {
first = "Ada" 63 /* Convert the input character to lower case. The numeric wvalues of
g& lazt = "Lowelace” 64 * lower-case letters are always less than 127.
» Registers 65 £
3 = 66 ch = tolower(ch);
» WATCH 67 hashval = 3 S T R R T T I T e Tt
“ CALL STACK 63 }
Gh; » Qt GUI Event Loop [1] | PAUSED 69
70 retur
>I51 PAUSED v :
e ol & i Next, let's fake a look af this panel,
5 72 . .
PAUSED
A, This is called the call stack,
o Studen.. | PAUSED OM BREAKPOINT
nameHash{std: :string firstl

studentMain() NameHa... 1 /

std::_ invoke_impl<int, inj

std::  invoke r<int, int (fl - . e S G =
- - PROBLEMS QUTPU DEBUG COMNSCOLE TERMIMNAL PORTS F.iter|_E.g.text_ lexclude, \escape) p = M~ X

std: :_Function_handler<intl

std: : function<int()>:: oper‘.l
I Thread 14 "Student main()}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xuehao/OneDriv

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
66 ch = tolower{ch};

operator()(const struct {.

{% L\ std::  inwoke impl<int, Qf
N BN BN BN BN BN BN BN BN B
» BREAKPOINTS »




»] File Edit Selection View Go Run  Terminal MameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code o m - [ >
@ RU.. | [»| Mo Configi | 688 -+ G NomeHash.cpp * =2y T 20 v @ W M
~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)
’;:} ~ Locals 48 int nameHash(string first, string last){
ch = 65 'A’ 55 static const int kSmallPrime = 137;
E_p __for_range = "Adalovelac.. 56
__for begin = 65 'A' 7 int hashval = @&;
__for_end = @ ‘\geo' 58
- : ;
{%ii klargePrime = 15485863 59 /¥ Iterate acr?ss all the characters in the first name, then the last
- 68 * name, updating the hash at each step.
E:? SmallPrime = 137 61 %/
hashval = @ 62 for (char ch: first + last) {
first = "Ada" 63 /* Convert the input character to lower case. The numeric wvalues of
g& lazt = "Lowelace” 64 * lower-case letters are always less than 127.
» Registers 65 il
= 66 ch = tolower(ch);
£@¥ » WATCH 67 hashval = T Y R W A P I ToT. A T
“+ CALL STACK 68 }
€& > QUGUIEventloop[1] |PAUSED 69 . \(IT K , . ﬂ’\ Hash
5 5] T 78 retur g Nnow, wWe Know we re 1In e nameras
71
> [6] PAUSED _{: . _F _F . d
. — Iz unction, because our helpful friend the Yellow
LR RN NN -lil‘\
Studen... | PAUSED OM BREAKPOINT . '
. Arvow tells us exactly what line we're on:
nameHash{std: :string flrstl
studentMain() NameHa.. g /
std::_ invoke_impl<int, inj
stdi:_invoke reint, int (B 0o oumur TERMINAL  PORTS 0= A X

std: :_Function_handler<intl

std: : function<int()>:: oper‘.l

operator()(const struct {. 1

{C:!:} L\ std::  inwoke impl<int, Qf

» BREAKPOINTS »

DEBUG COMSOLE Filter (e.g. text, lexclude, \escape)

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

(=13}

ch = tolower{ch};




@ RU.. | [»| Mo Configi | 688 -+

peu

un  Terminal MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code
o M~
G NomeHash.cpp % =2 % T 20

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)
p ~ Locals 48 int n:ﬁrfeijfsh(slgring 'Fl:i.PEt, _Stflfg last){
ch = 65 "A’ 55 static const int kSmallPrime = 137;
g_p __for_range = "Adalovelac.. 56
__for begin = 65 'A' 7 int hashval = &;
__for_end = @ ‘\geo' 58
% klargePrime = 15485863 £a /* Iterate across all the characters in the first name, then the last
68 * name, updating the hash at each step.
o ksmallPrime = 137 61 %/
E:' hashVal =@ 62 for (char ch: first + last) {
first = "Ada" 63 /* Convert the input character to lower case. The numeric wvalues of
A lazt = "Lowelace” 64 * lower-case letters are always less than 127.
> Registers 65 *
@ = 66 ch = tolower(ch);
» WATCH 67 hashval = LA T VT R R A P T T\ e o
“+ CALL STACK it }
Gh; » Qt GUI Event Loop [1] | PAUSED 69 ,
s — retur However, the uellow arrow can't tell us exactly
> [8 PAUSED - t .
i — how we got fo this part of the program., What

I B BN BN B B . ‘
Studen...  PAUSED QM BREAKPOINT

nameHash{std: :string ‘Firstl

studentMain{) MNameHa.. 1
std::_ invoke_impl<int, inj
std::  invoke r<int, int (fl

std: :_Function_handler<intl
std: : function<int()»: :oper‘.l

operator()(const struct {.

{C:!:é L\ std::  inwvoke impl<int, Q ’.

» BREAKPOINTS )

PROBLEMS QUTPUT DEEUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)

part of the program acfually called nameHash?

_—

Ps A x

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

(=13}

ch = tolower{ch};




®] File Edit Selection View Go Run  Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code o m - O >
@ RU.. | [»| No Configi~ | #8% --: G- NomeHash.cpp X 2% 90 g>v & 4 @
~ VARIABLES G+ NameHash.cpp » & nameHash(string, string)
’;:} ~ Locals 48 int nameHash(string first, string last){
ch = 65 'A’ 55 static const int kSmallPrime = 137;
gj __for_range = "Adalovelac.. 56
__for_begin = 65 'A' 57 int hashval = &;
__for_end = @ ‘\geo' 58
- : ;
{iii klargePrime = 15485863 59 /¥ Iterate acr?ss all the characters in the first name, then the last
- 68 * name, updating the hash at each step.
E:? SmallPrime = 137 61 %/
hashval = @ 62 for (char ch: first + last) {
first = "Ada" 63 /* Convert the input character to lower case. The numeric wvalues of
g& lazt = "Lowelace” 64 * lower-case letters are always less than 127.
» Registers 65 £
3 = 66 ch = tolower(ch);
» WATCH 67 hashval = 3 S T R R T T I T e Tt
“+ CALL STACK it }
Gh » Qt GUI Event Loop [1] | PAUSED 69
> [5] PALZED 78 retur
71 T
> [8 PAUSED
1 72 The call stack can fell us exactly that:
2 - -||-FﬁE%E‘\
Studen..  PAUSED/ON BREAKPOINT
nameHash{std: :string firstl

studentMain() NameHa... 1 /

std::_ invoke_impl<int, inj

std::  invoke r<int, int (fl o - oy E i
- - PROBLEMS QUTPU DEBUG COMNSCOLE TERMIMNAL PORTS Filter [E.g. text, lexclude, \escape) p = M~ X

std: :_Function_handler<intl

std: : function<int()>:: oper‘.l
I Thread 14 "Student main()}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xuehao/OneDriv

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
66 ch = tolower{ch};

operator()(const struct {.

{% L\ std::  inwoke impl<int, Qf
N BN BN BN BN BN BN BN BN B
» BREAKPOINTS »




@ RU.. | [»| Mo Configi | 688 -+

~ VARIABLES
p ~ Locals
ch = 65 ‘A’
g_p __for_range = "Adalovelac..

__for_begin = 65 'A
__Tor_end = @ "\B0a'
kLargePrime = 15485863
ksSmallPrime = 137

5o
B
A

hashVal =@
first = "Ada”
last = "Lovelace”
» Registers
@ » WATCH
~ CALL STACK

Gh; > Qt GUI Event Loop [1]  PAUSED

> 5] PAUSED
> [6] BALSED
> PAUSED

I B BN BN B B .
Studen... | PAUSED ON EREAKPOINT

studentMain{) MNameHa..

peu

\

nameHash{std: :string ‘Firstl

un  Terminal MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code
o M~
G NomeHash.cpp % =2 % T 20

G+ MameHash.cpp » & nameHash(string, string)
49 int nameHash(string first, string last){

55 static const int kSmallPrime = 137;
56
7 int hashval = &;
E8
59 /* Iterate across all the characters in the first name, then the last
68 * name, updating the hash at each step.
61 *
62 for {(char ch: first + last) {
63 /* Convert the input character to lower case. The numeric values of
64 * lower-case letters are always less than 127.
65 vy
= 66 ch = tolower(ch);
67 hashval = # bocbniol ookl @ Ll oagonind
68 ¥
69 Notice that the call stack lists a series of different
70 retur
e functions in order. Here, iT has nameHash (where we

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

_—

|
std::_ invoke_impl<int, inj
std::  invoke r<int, int (fl

PROBLEMS QUTPUT DEEUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)

Ps A x

std: :_Function_handler<intl
std: : function<int()»: :oper‘.l

operator()(const struct {.

{C:!:é L\ std::  inwvoke impl<int, Q ’.

» BREAKPOINTS )

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

(=13}

ch = tolower{ch};




Selection WView Go Run Terminal

Edit

RU.. |[»| NoConfigi~ | 8 -- € NameHash.cpp X R

NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

T 920

7

~ VARIABLES G- MameHash.cpp > [ nameHash(string, string)
,g) v Locals 49 int nameHash{string first, string last){
ch = 65 'A’ 55 static const int kSmallPrime = 137;
39 __for range = "AdalLovelac.. 56
__for_begin =85 "A' 7 int hashval = &;
__for end =@ '\o80’ 58
i : .
{%ii kLargePrime = 15485863 54 f* Iterate acr?ss all the characters in the first name, then the last
. 68 * name, updating the hash at each step.
EE? kSmallPrime = 137 61 %/
hashval = @ 62 for (char ch: first + last) {
first = "Ada" 63 /* Convert the input character to lower case. The numeric values of
g& last = "Lovelace" 64 * lower-case letters are always less than 127.
» Registers 65 i
= 66 ch = tolower(ch);
£@¥ » WATCH 67 hashval = E TS B R T T T
~ CALL STACK 68 )
€& > QtGUIEventLloop[1] PAUSED 60
7a retur
> [9] PALSED d . .
s — A i Go and click the call to studentMain on
72
> PALSED
Y Level 2., When you do..
~ Studen... PAUSED OM BREAKPGINT
nameHash{std::string first
:- m -s;uT:le-rrt-M N fT [T -’\.i;nTeﬁ;.- -;
N N BN BN BN . N BN BN BN B BN
std:: i e impl<int, im
std::.. 1 cLint, Int f = 2 o =
- - PROBLEMS QUTPU DEBUG CONSOLE TERMIMAL PORTS Filter (e.g. text, !exclude, \escape) p ==

>

std::_Function handler<int
std: :function<int()>::operi
{J({const

struct .

1z invoke impl<int, Qft

66 ch = tolower{ch};
BREAKPOINTS >

AX

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushao/OneDriv
e/computer_sciencef/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | B> No Configiv | & -+ € NameHash.cpp % = e 2o P90

“~ VARIABLES G+ NameHash.cpp » & main()
/D ~ Locals 16 #include <iostream

= S

first = “Ads” 28  using namespace std;
i_o last = "Lovelace” 21
hashvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
> Registers 23 * in main and then define it later in the program.
f% 24 ¥
25 int nameHash(string first, string last);
0 26
Bj 27 int main() {
28 string first = getline("What is your first name? ");
A 29 string last = getline("What is your last name? ");
38
@, [¥:39 | int hashValue = nameHash(first, last);
> WATCH 32
~ CALL STACK cout << "The hash of your name is:

c‘h » Qt GUI Event Loop [1]  PAUSED 34 return 8;
> 151 PALISED 35

» [6] PAUSED 6 YOM'\\ eYlOl UP OV@V het’e!

37 This is the actual function that com
. 33 to talk more about what hash functio
* Studen... PAUSED ON BREAKPOINT 39 ¢ the meantime, think of it as a funct

nameHash(std::string first 46 of the input and produces a number. \ /

studentMain() MNameH.. | 41
std::_ invoke impl<int, im 47 For those of you who are more mathematically inclined, this function

* M PALISED

std::  inwoke r<int, int (° - i ; e
- - PROBLEMS QUTPUT DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,O = &~ X
std:: Function handler<int —

@ std::function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuechac/OneDriv
e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
std::  inwoke impl<int, Qf
{E} — = 66 ch = tolower(ch):
» BREAKPOINTS

operator{){const struct {.




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code 0E 0 = (0 - O *

ii:rj RU.. | [»| Mo Configi | 688 --: G NameHash.cpp * =1 2% T 90 & & & 0
~~ VARIABLES G NameHash.cpp » & main()
/O ~ Locals 16 #include <iostream:
Tirst = "Ads” 28  using namespace std;
g_g last = "Lovelace® 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
23 * in main and then define it later in the program.

25 int nameHash(string first, string last);

» Registers
E% 24 | */
B
£

26
7 int main() {
28 string first = getline("What is your first name? "};
29 string last = getline("What is your last name? ");
38
@ 31 int hashValue = nameHash(first, last);
> WATCH 32
~ CALL STACK = 33 cout << "The hash of your name is: " No‘hce '\'ha'\' ‘H’]e gyeey} arvow
@ » Qt GUI Event Loop [1] PAUSED 34 return @; ) . .
> Bl — 1 points o Line 31, That line
36
> [6] PAUSED S ! .
= 37 /* This is the actual function that com |V]C\U es a Ca\\ ‘\'O The nameHash
> M k) 38 * to talk more about what hash functio d
“ Studen...  PAUSED ON BREAKPOINT 30 ®

the meantime, think of it as a funct ‘Fuwc‘how‘ Th‘S |S "'he Pay'\' O‘F

nameHash(std::string first 48 * of the input and produces a number.

studentiein() NemeH. | 41 the code that actually

std::  invoke impleint, im 42 * For those of you who are more mathem

stdi:_dnvoke rednt, 20t (0 ofpioMs OUTRUT  DEBUGCONSOLE  TERMINAL  POR Ca\\ed nameHaSh/ which IS how A~ X

std:: Function_handler<int

@ std::function<int()s: oper: we QOT ‘\—O The \ime \/\lrﬂﬂ ﬂ’]@

Thread 14 "Student main{}" hit Breakpoint 2,

eDriv
aperator(){const struct {. .
o : e/computer science/stanford.cs186b.win25/Topl ] 166
std:: inwoke impl<int, Ot .. y byeakPO|HT ‘
{3} — = 66 ch = tolower{ch};

» BREAKPOINTS >




®J File Edit Selection View Go Run  Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 =0 - O g

@ RU.. | B>| No Configi~ | €83 - G- NomeHash.cpp X 2% 90 v & 4 [0
“~ VARIABLES G+ NameHash.cpp » & main)
‘}:) ~ Locals 16 #include <icstream:
Tirst = "Ads” 28  using namespace std;
gj last = "Lovelace” 21
hashvalus = @ 22 /* Prototype for the nameHash function. This lets us use the function

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

7 Registers
E% 24 | ¥/
B
A

25 int nameHash(string first, string last);

26
7 int main() {
28 string first = getline("What is your first name? ");
29 string last = getline("What is your last name? ");
30
>34 int hashValue = nameHash(first, last);
@ » WATCH 32
~ CALL STACK 33 cout <
G 3 Ot GUI Event L 1 PALISED 34 retur .
e ) vent Loop [1]
o e S ) Generally speaking, you can use the call stack as a
36
> [6] PAUSED TR . . .
s == 5 s way To see which function calls got us to the point
- 33 * to tal
v Studen.. MISSONSEREGNT 30 | * the me where the program paused at the breakpoint:
nameHash{std::string first AG * of the
studentMain() NameH.. | 41 ¥ /
std::__invoke_impl<int, im 42 * For those of you who a i
std::  inwoke r<int, int (° 5 a - T =
PROBLEMS  OUTPU DEBUG COMSOLE  TERMINAL  PORTS | Filter (e.g. text, lexclude, Yescape) D= A X
std:: Function_handler<int e
std: : function<int()>: :operi
@ ST, :+i'uc* Thread 14 "Student main{}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuchao/0OneDriv

e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
{é‘}' std::  inwvoke impl<int, OQft 66

> BREAKPOINTS 3

ch = tolower(ch};




¥] File Edit Selection View Go Run  Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| Mo Configi~ | 838 - € NameHash.cpp % e 2% 9 0

“» VARIABLES G+ NameHash.cpp » £ main()
/O v Locals 16 #include <iostream>

first = "Ads” 28  using namespace sid;
i_g lazst = "Lovelace” 21
hashvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
23 * in main and then define it later in the program.

> Registers
& 24 *f

25 int nameHash(string first, string last);

0 26
E:' 7 int main() {
28 string first = getline("What is your first name? ");
A 29 string last = getline("What is your last name? "};
38
@ 39 int hashValue = nameHash(first, last);
> WATCH 32

~ CALL STACK 33
@ » Ot GUI Event Loop [1]  PAUSED 34

> 51 — Depending on your 0S, you might see some

36

37 is 1 additional functions beneath studentMain.

38

“ Studen... PAUSED OM BREAKPOINT 39 " Wha“’ are ‘H,‘Ose?

nameHash({std::string first 4G

studentMain() MNameH.. | 41 /

std::__inwvoke impl<int, im 42 For those of you who a3

. e " [ (] " . o = . . -

2 [6] PALSED

> M PALISED

11 dnwoke r<int, int (° = i 3 o —
- - PROBLEMS QOUTPU DEBUG CONSOLE TERMINAL PORTS Filter [e.g. text, lexclude, \escape) ,D = ~ X
1:_Function_handler<int —

r:function<int()>: :operi

Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
66 ch = tolower(ch};

(J({const struct {.

1 invoke impl<int, Qf

» BREAKPOINTS




¥] File Edit Selection View Go Run  Terminal -~ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code B0 = [0 - O X

@ RU.. | [>| Mo Configi | 688 -+ G NomeHash.cpp * = 2% T 90 & & & 0
~ VARIABLES G+ NameHash.cpp » 2 main()
/(] ~ Lecals 16  #include <iostream>
Tirst = "Ads” 28  using namespace sid;
i_g last = "Lovelace” 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function

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

» Registers
E% 24 | ¥/
B
A

25 int nameHash(string first, string last);

26
7 int main() {
28 string first = getline("What is your first name? "};
29 string last = getline("What is your last name? "};
30
Ty o3 int hashValue = nameHash(first, last);
@ » WATCH 32
~ CALL STACK = 33 cout <
G 34 retur
Fe » Qt GUI Event Loop [1]  PAUSED . .
- —IE These following functions represent helper
36
> [8] PAUSED A . . . .
. My s s functions our libraries automatically call 1o help
= 38 * to tal
¥ Studen... | PAUSED ON BREAKPOINT 3g * the me qe“’ %OMV Pyquam Se‘\' MPO
nameHash{std: :string first 4G ¥ of the
studentMain{) NameH.. 41 ¥ /
std::_ inwoke_impl<int, ir'u“ 42 * For those of you who 3 ]

std::  inwoke r<int, int (1 = . > E i
- - PROBLEMS QUTPU DEBUG CONSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) ,D = ~ X
std::_Function_handler<int g —
std:: function<int()»: :oper‘il
1 Thread 14 "Student main({)" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushaoc/0OneDriv

e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

LE L LN NN NS l_

aoperator({){const struct {.

A i 1
:Zc}} - .S:d;'._in:‘jfe.‘wp.lf:t’. o T ch = tolower{ch);
> BREAKPOINTS 3




¥] File Edit Selection View Go Run  Terminal -~ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code B0 = [0 - O X

@ RU.. | [>| Mo Configi | 688 -+ G NomeHash.cpp * = 2% T 90 & & & 0
~ VARIABLES G+ NameHash.cpp » 2 main()
/(] ~ Lecals 16  #include <iostream>
Tirst = "Ads” 28  using namespace sid;
i_g last = "Lovelace” 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function

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

» Registers
E% 24 | ¥/
B
A

25 int nameHash(string first, string last);

26
7 int main() {
28 string first = getline("What is your first name? "};
29 string last = getline("What is your last name? "};
38
@ Ty o3 int hashValue = nameHash(first, last);
» WATCH 372
~ CALL STACK = 33 cout <
Gh » Qt GUI Event Loop [1]  PAUSED 34 retur
i . A You dont need fo worry about these, Theyll
[6] PAUSED y A .
i — IS show up in all The programs you run and you
w Studen... | PAUSED OM BREAKPOINT * .
. nameHash{std: :string first iz * z}{]et:z CaV\ Sa{e\% |q V]OVe Them,
studentMain() MNameH.. 41 ¥ /
std::__inwoke_impl<int, ir'u“ 4? f !:DF FhOSE FH: ?’Du ”.'5' a. ik . : o . . -TH

std::  inwoke r<int, int (1 = . > E i
- - PROBLEMS QUTPU DEBUG CONSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) ,D = ~ X
std::_Function_handler<int g —
std:: function<int()»: :oper‘il
1 Thread 14 "Student main({)" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushaoc/0OneDriv

e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

LE L LN NN NS l_

aoperator({){const struct {.

A i 1
:Zc}} - .S:d;'._in:‘jfe.‘wp.lf:t’. o T ch = tolower{ch);
> BREAKPOINTS 3




¥] File Edit Selection View Go Run  Terminal -~ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code B0 = [0 - O X

@ RU.. | [>| Mo Configi | 688 -+ G NomeHash.cpp * = 2% T 90 & & & 0
~ VARIABLES G+ NameHash.cpp » 2 main()
/(} ~ Locals 16 #include <iostream:
Tirst = "Ads” 28  using namespace sid;
g_g last = "Lovelace” 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
23 * in main and then define it later in the program.

25 int nameHash(string first, string last);

» Registers
E% 24 | ¥/
B
A

26
7 int main() {
28 string first = getline("What is your first name? "};
29 string last = getline("What is your last name? "};
38
Ty o3 int hashValue = nameHash(first, last);
@ » WATCH 32
o CALL STACK = 33 cout < .
’
B > ateUiEventlooprn B 34 cewef In the meanfime, let’s get back fo our nameHash
_ ELTI
> 5] PAUSED . .
- | 5 function, To do that, click on the
37 SRR
> M PALSED
38 * to tal
e, smmsmeee 2= nameHash enfry at the fop ot the call stack, When
FrRARRAR TSNS 10 | * of the you do..
|l 1 MNameH... 41 ¥ /
std::_il :_impl<int, i 42 * For those of you who a n
0 (T | int, . Int (]
S - dnuiRe relat., ot f PROBLEMS OUTPUT DEBUG CONSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,D = ~ X
std:: Function_handler<int —
std: : function<int()>: :operi
@ A k+ Thread 14 "Student main({)" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushaoc/0OneDriv
operator( J{const struct 4
e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
std::  inwvoke impl<int, Qft " y
{é‘} — - 66 ch = tolower{ch};

» BREAKPOINTS >




] File Edit Selection View Go Run Terminal -+  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code 02 0 = [T

@ RU.. | [»| Mo Configi~ | &35 --» €+ NameHash.cpp X i< ¥ T OO0 &> & 14y @ -

~+ VARIABLES G+ NameHash.cpp » & nameHash(string, string)

p *~ Locals @ o
- 49 int nameHash{string first, string last){

chi=ts oA ca /* This hashing scheme needs two prime numbers, a large prime and a small
E_O —for_range = "Adalovelac.. 51 * prime. These numbers were chosen because their product is less than

__for_begin = 65 A’ 52 *# 2731 - kLargePrime - 1.

__for_end = 8 ‘\gea’ 53 ¥

kLargePrime = 15485863 54 static const int kLargePrime = 15485863;

ksmallPrime = 137 5&S static const int kSmallPrime 137;

60
E:? 56
A

hashval = @ A
57 int hashiz
fTirst = "Ada" 58

last = "Lovelace" cg /% It

5 ek p * na You'll be feleported back here:

@’ » WATCH o -
62 for (char cm -
srEnLLESERLIC 63 /* Convert the input character to lower case. The numeric values of

Ea » QtGUI Event Loop [1] | PAUSED 64 * lower-case letters are always less than 127.

> [5] PAUSED 65 '3

5 [6] SaUsED 66 ch = tolower(ch);
67 hashVal = (kSmallPrime * hashWal + ch) % klLargePrime;
63

69
nameHash({std: :string first 7@

* M PALISED

~ Studen.. PAUSED ON BREAKPOINT

return hashval;

studentMain() MNameHa... 7 |

std::__ inwoke impl<int, im 72

std::  inwoke r<int, int (° - o ] —
- - PROBLEMS OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) ,O ==

std:: Function handler<int —

std::function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuechac/OneDriv

e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
66 ch = tolower{ch);

operator{){const struct {.

std::  inwoke impl<int, Qf

» BREAKPOINTS




)q File Edit Selection View Go Run  Terminal - NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code e 0 & O

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp * =1 2% T 90 &~ @& &y 0O -
~ VARIABLES G+ NameHash.cpp > £ nameHash(string, string)
43 s’
49 int nameHash{string first, string last){
ca /* This hashing scheme needs two prime numbers, a large prime and a small
__FAECrERge: S i ba 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.

o ksmallPrime = 137 25
hashval =@ 20
57

first = "Ada ca

T = TR acE™ 59 Lef's quickly recap what we've seen
» Registers 68

61
@ » WATCH

62
~ CALL STACK 63
c’b‘- » Qt GUI Event Loop [1]  PAUSED B * lower-
> 51 PAUSED 65 i
5 [6] SAUSID 66 ch = tolower(ch);
67 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;
63

69
nameHash({std: :string first 78

__for_end =2 ‘\gea’ &3 i
& klargePrime = 15485863 54 static const int klargePrime = 15485863;

> M PAUSED

“w Studen... PAUSED ON BREARFCINT

return hashVal;

studentMain{) NameHa.. 71

std::_ invoke_impl<int, im 72

std::  inwoke r<int, int (° - o o ;

— - PROBLEMS OUTFUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)
std:: Function_handler<int —

@ std:: function<int()>::operi
Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
std:: inwoke impl<int, Ot
% — - 66 ch = tolawer{ch};
» BREAKPOINTS

aperator(){const struct {.
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20
B
A

e

Co

View

Go  Run

Terminal MNameHash.cpp - Assignment 0 Debugger Tutonal - Visual

RU.. | D»| Mo Configr | 6% -

~ WARIABLES
~ Locals
ch = 65 'A'
__for_range = “"Adalovelac..
__for_begin = 65 'A

__for_end =2 ‘\oea'
15485863

137

klLargePrime
ksmallPrime
hashval = 8
first = "Ada”
last = "Lovelace"

» Registers

» WATCH

~ CALL STACK
» Qt GUI Event Loop [1]
> 5]
> [6]
e E]]
w Studen...

PALISED
PAUSED
PAUSED
PAUSED
PAUSED OMN BREAKPOINT
nameHash({std: :string first
studentMain{ )

std:

MNameHa..,

1 invoke_impl<int, im
:: dnwvoke r<int, int (°
::_Function_handler<int
r:function<int()>: :operi

struct {

()lcanst

11 dnvoke impl<int, OQft

» BREAKPOINTS

€ NameHash.cpp X

2 2 ¢ T

2 0

G+ NameHash.cpp » ) nameHashistring, string)

43 R

49 int nameHash{string first, string last){

58 /* This hashing scheme needs two prime numbers, a large prime and
E1 * prime. These numbers were chosen because their product is less than

52 * 2731 - kLargePrime - 1.

53 xf

54 static const int klargePrime = 15485863

LS

56 )

57 ' To set a breakpoint so thal we can pause The

53

so program and look around, click in the margin just

{s15]
“ before the line number where you
63

64 % lower- bom—"
e

66 ch = tolower(ch);

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

69

e return hashval;

71

72

a small

want to pause,

PROBLEMS OUTPUT DEEUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)

Thread 14 "Student main{}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuchao/0OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

66 ch = tolower(ch};




Selection View Go Run  Terminal --- MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| No Configre | 83 -- G NameHash.cpp X 2% 90

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)

45 bt

49 int nameHash{string first, string last){

58 /* This hashing scheme needs two prime numbers, a large prime and a small
_FaeseRnpe: = Hatisr e 51 * prime. These numbers were chosen because their product is less than
_ for_begin = 65 'A 52 * 2731 - kLargePrime - 1.

__Tor_end =@ *\@@8’ 53 |

kLargePrime = 15485863 54 static const int klargePrime = 15485863,

55 stagd

56

57

First - "Ada’ 8 1 once the breakpoint is reached, it will pull

last = "Lovelace” 5g

s s 60 sorts of useful information,

B S ot

62
~ CALL 5TACK 63
€& > QUGUIEventLoop[1] |PAUSED 64 £ ] o ——
25 PAUSED 65 r
> [6] sAUSED 66 ch = tolower(ch);
67 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
68

69
nameHash({std::string first 70

~ Locals

ch = 65 ‘A’

ksmallPrime = 137
hashVal =@

el PAUSED

w Studen.. | PAUSED ON BREAKPOINT

return hashval;
studentMain{) MNameHa.. 71

std::__ invoke_impl<int, inm 72
i1 dinwvoke r<int, int (° 2 o A o
- - PROBLEMS QUTPU DEEUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
1:_Function_handler<int ———

@ r:function<int()>: :operi

operator()(const

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
::_ dinvoke impl<int, Qft ’
{% — = 66 ch = tolower{ch};
» BREAKPOINTS
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RU.. | [»| No Configre | 83 -- G NameHash.cpp X 2% 90

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)

45 bt

49 int nameHash{string first, string last){

58 /* This hashing scheme needs two prime numbers, a large prime and a small
_FaeseRnpe: = Hatisr e 51 * prime. These numbers were chosen because their product is less than
_ for_begin = 65 'A 52 * 2731 - kLargePrime - 1.

__Tor_end =@ *\@@8’ 53 |

kLargePrime = 15485863 54 static const int klargePrime = 15485863,

55 stagd

56

57

~ Locals

ch = 65 ‘A’

ksmallPrime = 137
hashVal =@
first = "Ada”

L8
last = "Lovelace” 59 The yellow arrow points ouf where we

» Registers [at]

B S ot

62
~ CALL 5TACK 63
€& > QUGUIEventLoop[1] |PAUSED 64 £ ] o ——
25 PAUSED r
> [6] sAUSED ch = tolower(ch);
67 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
68

69
nameHash({std::string first 70

el PAUSED

w Studen.. | PAUSED ON BREAKPOINT

return hashval;
studentMain{) MNameHa.. 71

std::__ invoke_impl<int, inm 72
i1 dinwvoke r<int, int (° 2 o A o
- - PROBLEMS QUTPU DEEUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
1:_Function_handler<int ———

@ r:function<int()>: :operi

s y o : Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
(}(const struct {.

; e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
::_ dinvoke impl<int, Qft ’
{% = = 66 ch = tolower{ch);
» BREAKPOINTS




Selection View Go Run Terminal -+  NameHash.cpp - Assignment D Debugger Tutonal - Visual 5

RU.. | D»| No Configi~ | €3 - G NameHash.cpp X =2+ 90

~ VARIABLES G- MameHash.cpp > (5] nameHash(string, string)
4% nf
49 int nameHash{string first, string last){

58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for _range = "Adalovelac.. 51

~ Locals
ch = 65 'A'

* prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2231 - kLargePrime - 1.
__for_end =@ "\285' 53 27
kLargePrime = 15485863 54 static const int klargePrime = 15485863
55 stagd
56
57

First = "Ada" 58 The call stack shows us how we got into the current

last = "Lovelace"” 5g

> Ryt o¢ function,

@ » WATCH ot

62
~ CALL STACK 63

c‘h » Ot GUI Event Loop [1] PAUSED 64 * lon
> [5] PAUSED 65 ®f
> [6] PAUSED 66 ch = tolower(ch);

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

kEmallPrime = 137
hashVal = @

¥ PAUSED
68

69
nameHash({std::string first 70

~ Studen.. | PAUSED ON BREAKPGINT

return hashVal;
studentMain{) NameHa.. 71
std::  invoke impl<int, in 72
:: invoke r<int, int { - e 2 2
- - PROBLEMS QUTPU DEBUG CONSOLE TERMIMAL PORTS Filter (e.g. text, !exclude, \escape)
1:_Function_handler<int ———————

i:function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv

e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:6&
66 ch = tolower{ch};

()(const struct {.

11 dinvoke impl<int, Qft

» BREAKPOINTS




Edit Selection View Go Run Terminal -~  MNameHash.cpp - Assignment 0 Debugger Tutoral - Visual Studio Code

RU.. | [»| No Configi~ € NameHash.cpp X =2y T 90

~ VARIABLES G- MameHash.cpp > [ nameHash(string, string)
43 i
49 int nameHash{string first, string last){
568 /* This hashing scheme needs two prime numbers, a large prime and a small
e ranpe: = Anateuriac. 51 * prime. These numbers were chosen because their product is less than
_ for_begin = 65 A’ 52 * 2431 - kLargePrime - 1.
__for_end =8 '\Bea' 53 )
kLargePrime = 15485863 54 static const int klargePrime = 1G5485863;
55 stagg
56

~ Locals

ch = 65 'A'

kSmallPrime 137
hashval = @

57

First = "Ade’ ! Now, lef's see how we can read the values

last = "Lovelace" 5g

3 s 60 variables in This function,

@ » WATCH o

62
~ CALL STACK 62
€@ > QIGUIEventloop[1] |PAUSED 64 % lon S ————————————————————————
2151 PALSED 65 it
5 [6] SALSED 66 ch = tolower{ch);
67 hashval = (kSmallPrime * hashVal + ch) ¥ kLargePrime;
68

&89
nameHash{std::string first 7a

» 7 PAUSED
~ Studen.. | PAUSED OM BREAKFOINT
return hashVal;
studentMain() MNameHa... 71
std:: _ invoke impl<int, in 72
1. inwvoke r<int, int { = 2 > =
- - PROBLEMS QUTPU DEBUG CONSOLE TERMIMAL PORTS Filter (e.g. text, !exclude, \escape)

::_Function_handler<int

::function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushao/OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

66 ch = tolower{ch};

{}(const struct {.

1z invoke impl<int, Qft

» BREAKPOINTS




] File Edit Selection View Go

Run

Terminal NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

@ RU.. | [»| No Configi~ | 8 -+

~ VARIABLES
N BN BN BN BN B BN B

/D "v Locals
|

ch = 65 'A'

--

__for range = "AdalLovelac..

__for_begin = 65 "4’
‘\eea'
15485863
137

__for_end =
kLargePrime
kSmallPrime
hashval = 8
first = "Ada”

last = "Lovelace"
‘)1@5 .

@ » WATCH

‘.----

~ CALL STACK
s > Qi GUI Event Loop [1]
> [5]
> [6]
> [

~ Studen...

PAUSED
PALSED
PAUSED
PAUSED
PAUSED ON BREAKPGINT
nameHash{std::string first
studentMain() MNameHa...
std:: _ invoke impl<int, in
std:
std:

1 _invoke r<int, int (7
:_Function handler<int
std: :function<int()>::operi
operator({){const struct {.

std::  invoke impl<int, Qft

» BREAKPOINTS

€ NameHash.cpp X

=i (- o

20

G- MameHash.cpp > %] nameHash(string, string)
435 ~

49 int nameHash{string first, string last){

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

52 * 231 - kLargePrime - 1.

53 .

54 static const int klargePrime =
55 stagg

56

57

58

- Look up at this panel over here.
6l

62

63

64 * low
65 i
66 ch = tolower{ch);

67 hashval = (kSmallPrime * hashVal + ch) ¥ kLargePrime;
68

69

76 return hashval;

71

72

15435863

e ————————————

PROBLEMS OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, !exclude, \escape)

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushao/OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
66 ch = tolower{ch};
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Run Terminal --- NameHash.cpp - Assignment 0 Debugger Tutonal - Visual

RU.. |[»| NoConfigi~ | 8 -- € NameHash.cpp X 22 90

~ VARIABLES G- MameHash.cpp > [ nameHash(string, string)
Il NN EE NN AR 4;

p "v Locals
] ch

=65 'A’

49 int nameHash{string first, string last){
568 /* This hashing scheme needs two prime numbers, a large prime and a small
3_9 i e ranpe: = Anateuriac. 51 * prime. These numbers were chosen because their product is less than

i _ for_begin = 65 A’ 52 * 2431 - kLargePrime - 1.
53 .
54 static const int klargePrime = 1G5485863; i S
55 stagg ~
56 \

oo This window lets you take a look at all the values

| first = "Ada” N N
o i - of the local variables that are in scope now.

Qg (Don't worry if you see different values or *nof
22 |, waon 61 accessible” on your system - that’s okay!)

62
~ CALL STACK 62
€@ > QIGUIEventloop[1] |PAUSED 64 ] —————
2151 PALSED 65 it
5 [6] SALSED ch = tolower(ch);
67 hashval = (kSmallPrime * hashVal + ch) ¥ kLargePrime;
68

&89
nameHash{std::string first 78

--

i __for_end = ‘\eea'
&I kLargePrime = 15485863
I g
al kSmallPrime = 137
hashval = @
B,

‘.----

e ———————

» 7 PAUSED
~ Studen... | PAUSED OM BREAKPGINT
return hashWal;
studentMain() MNameHa... 71
std:: _ invoke impl<int, in 72
1. inwvoke r<int, int { = o = 2
- - PROBLEMS OUTPU DEBUG CONSOLE TERMIMAL PORTS Filter (e.g. text, !exclude, \escape)

::_Function_handler<int

::function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushao/OneDriv
e/computer_sciencef/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

66 ch = tolower{ch};

{}(const struct {.

1z invoke impl<int, Qft

» BREAKPOINTS



o

Run Terminal --- NameHash.cpp - Assignment 0 Debugger Tutonal - Visual

RU.. |[»| NoConfigi~ | 8 -- € NameHash.cpp X 22 90

~ VARIABLES G- MameHash.cpp > [ nameHash(string, string)
Il NN EE NN AR 4;

p "v Locals
] ch

=65 'A’

49 int nameHash{string first, string last){
568 /* This hashing scheme needs two prime numbers, a large prime and a small
3_9 i e ranpe: = Anateuriac. 51 * prime. These numbers were chosen because their product is less than
i _ for_begin = 65 A’ 52 * 2431 - kLargePrime - 1.
53 .
54 static const int klargePrime = 1G5485863;
55 stagg
56

g = 1] Depending on what 0S you're using, these might be
e s 58 in a different order, and there might be some

|
A | § last = "Lovelace" 5g

Smpm e mmm——t weird looking ones in there in addifion fo nicer
&’ > WATCH o ones \Ike ch amd hashVa\.

62
~ CALL STACK 62
€@ > QIGUIEventloop[1] |PAUSED 64 ] ———————
2151 PALSED 65 it
5 [6] SALSED ch = tolower(ch);
67 hashval = (kSmallPrime * hashVal + ch) ¥ kLargePrime;
68

&89
nameHash{std::string first 78

--

i __for_end = ‘\eea'
&I kLargePrime = 15485863
I g
al kSmallPrime = 137
hashval = @
B,

‘.----

e ———————

» 7 PAUSED
~ Studen... | PAUSED OM BREAKPGINT
return hashWal;
studentMain() MNameHa... 71
std:: _ invoke impl<int, in 72
1. inwvoke r<int, int { = o = 2
- - PROBLEMS OUTPU DEBUG CONSOLE TERMIMAL PORTS Filter (e.g. text, !exclude, \escape)

::_Function_handler<int

::function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushao/OneDriv
e/computer_sciencef/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

66 ch = tolower{ch};

{}(const struct {.

1z invoke impl<int, Qft

» BREAKPOINTS
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RU.. | [»| No Configi~ € NameHash.cpp X =2y T 90

o VARIABLES G- MameHash.cpp > [ nameHash(string, string)
Il NN EE NN A48 4;

/D ' v Locals
c

h = Al
3_9 I __for range = "AdalLovelac..

49 int nameHash{string first, string last){

568 /* This hashing scheme needs two prime numbers, a large prime and a small
51 * prime. These numbers were chosen because their product is less than
52 * 231 - kLargePrime - 1.

53 .

54 static const int klargePrime = 1G5485863;

55 ;

56

__for_begin = 65 "4

__for_end = ‘\eea'
&I kLargePrime = 15485863
kSmallPrime = 137
ol
E:l | hashval = @ -

First - "ada” s t we ignore the weird looking ones,

A | last = "Lovelace" P 5g
R L E T T L some nice, familiar names.

@ » WATCH o

62
~ CALL STACK 62
€@ > QIGUIEventloop[1] |PAUSED 64 % lon S ————————————————————————
2151 PALSED 65 it
5 [6] SALSED 66 ch = tolower{ch);
67 hashval = (kSmallPrime * hashVal + ch) ¥ kLargePrime;
68

&89
nameHash{std::string first 7a

.-----'

» 7 PAUSED

~ Studen.. | PAUSED ON BREAKPGINT

return hashVal;
studentMain() MNameHa... 71
std:: _ invoke impl<int, in 72

invoke r<int, int { . 2 - =

- - PROBLEMS OUTPU DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, !exclude, \escape)

::_Function_handler<int

::function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushao/OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

66 ch = tolower{ch};

{}(const struct {.

__invoke impl<int, Qft

» BREAKPOINTS
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Edit Selection View Go Run Terminal -+  MNameHash.cpp - Assignment 0 Debugger Tutoral - Visual

RU.. | [»| No Configi~ € NameHash.cpp X =2y T 90

~ VARIABLES G- MameHash.cpp > [ nameHash(string, string)
Il NN EE NN AR 4;

p "v Locals
] ch

=65 A’

49 int nameHash{string first, string last){
568 /* This hashing scheme needs two prime numbers, a large prime and a small
3_9 i e ranpe: = Anateuriac. 51 * prime. These numbers were chosen because their product is less than
i _ for_begin = 65 A’ 52 * 2431 - kLargePrime - 1.
i __for_end = 53 )
f%l kLargePrime = 15485863 4§ ——>+ — static const int klargePrime = 15485863;
i == static const int kSmallPrime 137;
56
I int hashval = 8;
58
5a Pk
68

7.y i e 61 or example, here you can see the values of
s kLargePrime and kSmallPrime, which match the

~ CALL STACK 62

% > QtGUIEventloop[1] |PAUSED 64 va\ues Thet{, were olec\aveol Wiﬂ’l.

» [5] PAUSED 65

--

\Baa "

:

‘.--

kSmallPrime = 137
ol
E:l | hashval = @
first = "Ada"

|
A | § last = "Lovelace"

‘)1@5 .

> 6] PALISED 66
67

68

&89
nameHash{std::string first 7a

> [ PALSED

~ Studen... PAUSED OM BREAKPOINT

return hashval;
studentMain() MNameHa... 71
std:: _ invoke impl<int, in 72
1. inwvoke r<int, int { = = S 2
- - PROBLEMS QUTPU DEBUG CONSOLE TERMIMAL PORTS Filter (e.g. text, !exclude, \escape)
::_Function_handler<int —

::function<int()>::operi
Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHas

66 ch = tolower{ch};

{}(const struct {.

1z invoke impl<int, Qft

» BREAKPOINTS



»] File Edit Selection View Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Stidio Code 0 = [0 - O x
@ RU.. | D»| No Configi~ | §8 -+ G NameHash.cpp X = 2% T 9 0 &> @& [0
~ VARIABLES G+ NameHash.cpp » £ nameHash({string, string)
Il BN BN B B BN O . -‘ a8 oy
~ Locals
}:} ’ S s 1 449 int nameHash{string first, string last){
1 RS E 1 5a /* This hashing scheme needs two prime numbers, a large prime and a small
EP i _faroeanEe = AdaL°“Elac“I 51 * prime. These numbers were chosen because their product is less than
i __for_begin = 65 'A’ P 2 * 2731 - kLargePrime - 1.
1 __for_end =@ ‘\ooa’ 1 53 ¥
{;ii: kLargePrime = 15455863 1 54 static const int kLargePrime = 15485863;
a1 ksmallPrime — 137 1 55 static const int kSmallPrime = 137;
56
hashval = @ <— |
El] 1 57 int hashWal = &;
[ | first = "Ada" 1 ca
A | | last = "Lovelace" " 59 FES \
‘}1&55 R aa
ﬁl . . \ .
Be 5 v o] We can also see that, at this point, hashval is
 CALL STACK 63 S‘h\\ ero,
@ » Qt GUI Event Loop [1]  PAUSED &4
> [91 PALSED 65
» [6] pausep [ 66
5 67
[71 PAUSED
; 68 H
“ Studen... PAUSED OM BREAKPOINT 69
nameHash{std: :string first 7@ retirg hashvals
studentMain{) MameHa.. 71 I
std::__ invoke_ impl<int, im 72

std::  inwvoke rgint, int (° 2 . > 5
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)
std::_ Function_handler<int P

@ std: :function<int()>::operi
PR W - Thread 14 "Student main(}” hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users
operator{ J(const struct §. ¢ i = a P . =
% : e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
std::  invoke impl<int, Qft ’
%Eé — = 66 ch = tolower{ch);

» BREAKPOINTS >
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Edit Selection Wiew Go Run Terminal <+  NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| No Configi~ | &8 - € NameHash.cpp % 2% 290

~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)

48 gt

49 int nameHash{string first, string last){

58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for_range = "AdalLovelac.. 51 * prime. Zh

__for_begin = 65 A G *

~ Locals

__for end =2 '\@08' 53 %
klargePrime = 15485863 54 st

e -l As we walk through the program one step af

A o | a Time, we'll see these values change,
first = "Ada"

58
last = "Lovelace" 5g /*

» Registers 68 * natie

@ 61 */
» WATCH

682 for (char ch: first + last) {
AL LS ERLKC 63 /* Convert the input character to lower case. The numeric values of
@ » Qt GUI Event Loop [1]  PAUSED 64 * lower-case letters are always less than 127.
2151 PAUSED 65 L
5 [6] SAUSED 66 ch = tolower(ch);
67 hashval = (kSmallPrime * hashVal + ch) % kLargePrime;
638

69
nameHash{std::string first 7a

* M PALISED

“ Studen... PAUSED OM BREAKPOINT

return hashval;
studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s = i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

@ r:function<int()>::operi
_ Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
! e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
11 invoke impl<int, Qft ;
{% — - 66 ch = tolower{ch);
> BREAKPOINTS

(}{const struct {.




®] File Edit Selection View Go Run Terminal - NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Stidio Code

@ RU.. | [»| No Configi~ | &8 - € NameHash.cpp % 2% 290

~ VARIABLES G+ NameHash.cpp > %] nameHash(string, string)

48 gt
! ) * Locals : g ) E
s v 49 int nameHash{string first, string last){
s 58 /* This hashing scheme needs two prime numbers, a large prime and a small
E_Q __for_range = "AdalLovelac.. 51 * prj

_ _for_begin = 65 A’ G *

_ for_end =8 '\gea’ 53 2 .

O | e s o 1  Now, let's fake a look at fhis for loop.
kSmallPrime = 137

E:I? hashval = @ o0

57 int
first = "Ada"

&8
A last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

62
~ CALL STACK 63

Ea » Qt GUI Event Loop [1]  PAUSED &4
> [5] PAUSED 65

2y updatinﬁl the hash at each step,
. .. N BN BN BN BN BN BN BN B . N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN W Ny

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

» [6] PALISED 66
a7

638

* M PALISED
}

~ Studen...  PAUSED ON BREAKPOINT

s EEEEEEEEN
AT R R L E R

H h 'tdllt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
nameHash{std: :string firs 7a return hashval:

studentMain{) MameHa... 71

std::__invoke impl<int, im 72

std::_ inwoke r<int, int ( - 2 ;

- - PROBLEMS QUTPUT DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
std:: Function handler<int —

@ std: :function<int()>::operi
Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv

e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
ch = tolower{ch);

operator({){const struct {.

{% std::_ invoke impl<int, Qft 56
» BREAKPOINTS




&

Edit Selection Wiew Go Run Terminal <+  NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| No Configi~ | &8 - € NameHash.cpp % 2% 290

~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)
48 gt
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for_range = "AdalLovelac.. 51 * pr

__for_begin = 65 A G *

e s This loop is a range—based for loop. 1 says
Lsrgeprine - 15485863 4 *for each character in the string first + last, do

55

kSmal1Prine = 137 2 1 something with that character,”

hashval = @ A
57 int

~ Locals

first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

2y updatinﬁl the hash at each step,

. .. N BN BN BN BN BN BN BN B . N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN W Ny
62

~ CALL STACK 62

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s = i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

@ r:function<int()>::operi

e W Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
{)(const struct {.

! e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
11 invoke impl<int, Qft ;
{% — - 66 ch = tolower{ch);
> BREAKPOINTS




®] File Edit Selection View Go Run Terminal - NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Stidio Code

@ RU.. | [»| No Configi~ | &8 - € NameHash.cpp % 2% 290

~ VARIABLES G+ NameHash.cpp > %] nameHash(string, string)

48 gt
! ) * Locals : g ) E
s v 49 int nameHash{string first, string last){
SR 58 /* This hashing scheme needs two prime numbers, a large prime and a small
3_9 __for_range = "AdalLovelac.. 51 * pr

_ _for_begin = 65 A’ G *

B e 5 1 emember (from a while back) that we enfered

klargePrime = 15485863 54 st

kSmallPrime 137 53 st The V]ame Ada LOVe\aCG?
E:I? hashval = @ ua

57 int
first = "Ada"

&8
A last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

62
~ CALL STACK 63

E& » Qt GUI Event Loop [1]  PAUSED &4
> [5] PAUSED 65

2y updatinﬁl the hash at each step,
. .. N BN BN BN BN BN BN BN B . N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN W Ny

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
AT R R L E R

H h 'tdllt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
nameHash{std: :string firs 7a return hashval:

studentMain{) MameHa... 71

std::__invoke impl<int, im 72

std::_ inwoke r<int, int ( - s = ;

- - PROBLEMS QUTPUT DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
std:: Function handler<int —

@ std: :function<int()>::operi
Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

ch = tolower{ch);

operator({){const struct {.

{% std::_ invoke impl<int, Qft 56
» BREAKPOINTS




&

Edit Selection Wiew Go Run Terminal <+  NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| Mo Configiw~ € NameHash.cpp X 2% 290

~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)
48 gt
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for_range = "AdalLovelac.. 51 * pr

__for_begin = 65 A G *

D ey . J t we take a look at the current value of fhe
klargePrine = 15485863 54 si{ variable ch, we can see that it has fThe value A.

55 st

Bt S s6 That's the first letter of the name Ada Lovelace,

hashval = @ A
57 int

~ Locals

ch = 65 'A'

first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
-:--

& “
» WATCH

Einup-ditl-nit-hgnaah-as EEEh-S;t-EéI.------------------~
62

~ CALL STACK 63

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s e i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

r:function<int()>::operi
Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

66 ch = tolower{ch};

(}{const struct {.

11 invoke impl<int, Qft

» BREAKPOINTS



&

Edit Selection Wiew Go Run Terminal <+  NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| No Configi~ | &8 - € NameHash.cpp % 2% 290

~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)
48 gt
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for_range = "AdalLovelac.. 51 * pr

__for_begin = 65 A G *

P e - 1 So now we know where we are (line ), how we gof
kLargePrine = 15485863 54 s there (main called nameHash), and the values in

55 st

B i Sy i The program al this point,

hashval = @ A
57 int

~ Locals

first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

Edﬁ@‘zcwﬁulhaﬁaah-az EEEh-S;t-EéI.------------------~
62

~ CALL STACK 63

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s = i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

@ r:function<int()>::operi
_ Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
! e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
11 invoke impl<int, Qft ;
{:} — - 66 ch = tolower{ch);
> BREAKPOINTS

(}{const struct {.




&

Edit Selection Wiew Go Run Terminal <+  NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| No Configi~ | &8 - € NameHash.cpp % 2% 290

~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)
48 gt
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for_range = "AdalLovelac.. 51 * pr

__for_begin = 65 A G *

" o end —0) “\a0w = | Now, let's do something really cool - we're going
kLargeprine = 15485863 4 1 1o vun This program one line at a time, watching

55 st

ksmallPrime = 137 i Wha‘\' happe){]s aT each S“’GP!

hashval = @ A
57 int

~ Locals

first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

Edﬁ@‘zcwﬁulhaﬁaah-az EEEh-S;t-EéI.------------------~
62

~ CALL STACK 63

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s = i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

@ r:function<int()>::operi
_ Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
! e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
11 invoke impl<int, Qft ;
{:} — - 66 ch = tolower{ch);
> BREAKPOINTS

(}{const struct {.




Edit Selection WView Go Run Terminal -+  NameHash.cpp - Aot

RU.. | [»| No Configi~ | &8 - € NameHash.cpp %
~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)
48 gt
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a
__for_range = "AdalLovelac.. 51 * prj

__for_begin = 65 A G *

~ Locals

__for_end = ‘\eea' 53

_ i ] ight above the stack frace, you'll see there are
kLargePrime = 15485863 5 .
e = sl some small button icons,

56

hashval = @ A
57 int

first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

Edﬁ@‘zcwﬁulhaﬁaah-az EEEh-S;t-EéI.------------------~
62

~ CALL STACK 63

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s = i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

@ r:function<int()>::operi
_ Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
! e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
11 invoke impl<int, Qft ;
{:} — - 66 ch = tolower{ch);
> BREAKPOINTS

(}{const struct {.




Edit Selection WView Go Run Terminal -+  NameHash.cpp - Aot

RU.. | [»| Mo Configiw~ € NameHash.cpp X
~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)
48 ps
49 int nameHash{string first, string last){

58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for_range = "AdalLovelac.. 51 * pr

~ Locals

ch = 65 'A'

Ao

__for_begin = 65 A 53

e i =0 e | These buttons let you resume the program, stop
%ﬂnvouqh it one line at a time,

klargePrime = 15485863 54 st ‘\’he Pyoqyam/ \/\/a\k

55 st
56 STC,

57 int
first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

62
~ CALL STACK 63

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

kSmallPrime 137
hashval = @

2y updatin& the hash at each step,
. .. N BN BN BN BN BN BN BN B . N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN W Ny

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s e i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

r:function<int()>::operi
Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

66 ch = tolower{ch};

(}{const struct {.

11 invoke impl<int, Qft

» BREAKPOINTS



&

Edit Selection Wiew Go Run Terminal <+  NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| No Configi~ | &8 - € NameHash.cpp % e G o0

~ VARIABLES G+ NameHash.cpp > [ nameHash(string, string)
48 gt
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a small
for_range = “AdalLovelac.. * :
— = = | pr
_ _for_begin = 65 A’ G *

~for_end — 0 *\oo0" 53 1 Move your mouse so that you're hovering over
e 15 g “ the button that's second from the left. { you

ma rime 23 | | * v
kSmallP 137 e hovev over r‘-/ d- S\flOM\d Say ‘s“’ep oveyr,

57 int

~ Locals

hashval = @

first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

2y updatinﬁl the hash at each step,

. .. N BN BN BN BN BN BN BN B . N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN W Ny
62

~ CALL STACK 62

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

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

» [6] PALISED 66
a7

638

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s = i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

@ r:function<int()>::operi

e W Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
{)(const struct {.

! e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
11 invoke impl<int, Qft ;
{% — - 66 ch = tolower{ch);
> BREAKPOINTS




&

Edit Selection Wiew Go Run Terminal <+  NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| Mo Configiw~ € NameHash.cpp X

~ VARIABLES G+ NameHash.cpp > [ nameHash(string, strir

48 gt

49 int nameHash{string first, str

58 /* This hashing scheme needs two prime numbers, a large prime and a small
for_range = “AdalLovelac.. * :

— = = | pr

_ _for_begin = 65 A’ G *

I 53 1 once you're confident that you've on the
kLargePrime = 15485863 54 = Over” bl/(‘H—OVl _ aV\d V]OT ﬂ’]e \\S“—ep V\TO" ov \\ST€P

kSmallPrime 137 25

st out” butfons - go and click itfr When you do...

57 int

~ Locals

ch = 65 'A'

hashval = @

first = "Ada"

&8
last = "Lovelace” La /* Iterate across all the characters in the first name, then the last

» Registers 68 * nam
E | : - -

& “
» WATCH

2y updatin& the hash at each step,

. .. N BN BN BN BN BN BN BN B . N BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN W Ny
62

~ CALL STACK 62

Ea » Qt GUI Event Loop [1] | PAUSED &4
> [5] PAUSED 65

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

» [6] PALISED 66
a7
68

* M PALISED
}

“ Studen... PAUSED OM BREAKPOINT

s EEEEEEEEN
A\ T R LRI

H h 'td'lt' f' T 69 AN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN Bm B B .
Ll bl i R E 7e return hashval;

studentMain{) MameHa... 71
std::__invoke impl<int, im 72
11 invoke riint, int (7 - s e i
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int —

r:function<int()>::operi
Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehao/0OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

66 ch = tolower{ch};

(}{const struct {.

11 invoke impl<int, Qft

» BREAKPOINTS



¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | B> No Configiv | & -+ € NameHash.cpp % = e 2o P90

~+ VARIABLES G+ NameHash.cpp » & nameHash(string, string)

p ~ Locals e o
_ — 49 int nameHash{string first, string last){

ch = ca /* This hashing scheme needs two prime numbers, a large prime and a small
g_‘? —for_range = "Adalovelac.. 51 * prime. These numbers were chosen because their product is less than

__for_begin = 65 A’ 52 *# 2731 - kLargePrime - 1.

__for_end =2 '\gea’ 53 ¥

kLargePrime = 15485863 54 static const int kLargePrime = 15485863;

ksmallPrime = 137 25 STAtic CopSlammied — -

60
B:l? 56
A

hashval = @ A

; 57 int
first = "Ada 58

last = "Lovelace" cg /*

R - : .your window should look something like this,

@, 61 )
» WATCH

62
~ CALL STACK 63

c‘h » Qt GUI Event Loop [1]  PAUSED 64 . /

> [5] PAUSED 65 % [

2 [6] PAUSED &8 ch = tolower(ch);

67 _ hashVal = (kSmallPrime * hashWal + ch) ¥ klLargePrime;
68 M

69
nameHash({std: :string first 7@

* M PALISED

v Student main...  PAUSED ON STEP

return hashval;
studentMain() MNameHa... 71

std::__ inwoke impl<int, im 72
11 dnwocke r<int, int (¢

PROBLEMS  OUTPUT  DEBUGCOMSOLE  TERMINAL  PORTS  Filter (e.q. text, lexclude, \escape) D= ~ x
1:_Function_ handler<int —

@ r:function<int()>::operi

) Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuechac/OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
ch = tolower{ch};

{Y(const struct {.

{E}' ::_ inwoke impl<int, Qf 66
» BREAKPOINTS




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp % i 2% T 0 0

~ VARIABLES G+ NameHash.cpp > £ nameHash(string, string)

p ~ Locals i _a'f i . ’
: = 49 int nameHash{string first, string last){

ch = ca /* This hashing scheme needs two prime numbers, a large prime and a small
g_‘? _FAECrEnge; S -l b 51 * prime. These numbers were chosen because their product is less than

__for_begin = 65 'A 52 * 2731 - kLargePrime - 1.

__for_end =2 '\ges’ &3 i

klargePrime = 15485863 54 static const int kLargePrime = 15485863;

ksmallPrime = 137 25 SLAtic Cops it — -

60
B:l? 56
A

hashval = @ A
57 int

first = "Ada ca

last = "Lovelace"” 5g I* Oka%! A ‘Fe\/\/ ﬂ’llV]gS ha\/e ChaV]QGOl. LGT'S see WhaT'S

» Registers 56 W

£ s o qoing on.

62
~ CALL STACK 63

c’h » Qt GUI Event Loop [1]  PAUSED 64 ! /

> [5] PALISED 65 % f

2 [6] PALSED 65 ch = tolower(ch);

67 hashVal = (kSmallPrime * hashWal + ch) % klLargePrime;
68 i

69

ia return hashval;
studentMain{) NameHa.. 71

Al | PALSED
v Student main... | PAUSED OM STEPR

nameHash({std: :string first

std::_ invoke_impl<int, im 72
11 dnwoke r<int, int (° . s . E; S

- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,O = ~ X
::_Function_handler<int —

@ i:function<int()>: :operi

L A - Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
(}(const struct {.

: e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
11 invoke impl<int, Ot y
é:%} — = 66 ch = tolower{ch};
» BREAKPOINTS




¥ File Edit Selection View Go Run

Terminal

MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

@ RU.. | [»| Mo Configi | 688 --:

~ VARIABLES
/O ~ Locals
ch = 89y 'a
gj __for_range = “"AdalLovelac..

gt

__for_begin = 65 'A
__for_end =8 "\pea’
klargePrime = 15485863
kSmallPrime = 137
hashval = @

first = "Ada”™

&0
B
A

last = "Lovelace"

» Registers

@ » WATCH

~ CALL STACK
c’b; » Qt GUI Event Loop [1]  PAUSED
» 5] PAUSED

€ NameHash.cpp X

I A 4

G+ NameHash.cpp > £ nameHash(string, string)

4%

b

2 0

49 int nameHash{string first, string last){

5a
51
52
53
B4
5L
56
57
58
59
6
61
62
63
64
65

> [6] PAUSED o W 56

1

> 7 sauzzp¥ D 487
8w 53

“ Student main... PAUSED ON STEP
nameHash({std: :string first
studentMain{) NameHa...
std::_ invoke_impl<int, im
11 dnwoke r<int, int (°
::_Function_handler<int
@ i:function<int()>: :operi

(Y{const struct {

{E}' 11 invoke impl<int, Ot
» BREAKPOINTS

69
7e
71
72

PROBLEMS

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

* 2731 - kLargePrime - 1.
*

static const int kLargePrime =

15485863 ;

static consi

int

.| First, notice that our helptul Yellow Arrow friend
is now pointing at line o1,

*®

%

_—

4
ch = tolower{ch);

hashVal = (kSmallPrime * hashWal + ch) % klLargePrime;

return hashval;

OUTPUT DEBUG COMSOLE TERMINAL

PORTS

Filter (e.g. text, lexclude, \escape)

PEEE

Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

66

ch = tolower{ch};




®J File Edit Selection View Go Run  Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| No Configre | &3 - G NameHash.cpp % 2% 90
* VARIABLES G+ NameHash.cpp » &) nameHashistring, string)
p ~ Locals i e
b - 49 int nameHash{string first, string last){
ks 2 58 /* This hashing scheme needs two prime numbers, a large prime and a small
g_‘? —ARESrange; = uiat el ot 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__for_end =@ "\gea' 53 xf
& kLargePrime = 15485863 54 static const int kLargePrime = 15485863;
kSmallPrime = 137 23 STAtic COnlme — -
e
hashval = @ £ -~ . .
v
First - "ads" i We're now af fhe line right after the one where
A last = "Lovelace" 5g J* _\' d . "' . \ \ { _\'
S ot se x we sTopped. You JusT ran a single line ot The
@ 61 )
> warc 62 | for program! Pretty cool:
~ CALL 5TACK 63
s > QtGUIEventLoop [1] [PAUSED 64 . __~
>5] PAUSED 65 bod
5 [6] PAUSED o 66 ch = tolower(ch);
> 7] F_AUSED|~D'6? | L hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;
» 68 ¥
v Student main... [PAUSED O STEP P B
nameHash({std: :string first 76 raturn hashval:
studentMain{) MNameHa.. 71 1
std::  invoke_impl<int, im 72
std::  inwoke r<int, int (° 2 s i 7 s
— = PROBLEMS  OUTPU DEBUG CONSOLE  TERMINAL  PORTS | Filter (e.g. text, lexclude, \escape) D= ~ X
std:: Function_handler<int e
@ std: : function<int()>: :operi
A - Thread 14 "Student main{}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuchao/0OneDriv
aperator( J{const struct 3
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
std::  inwvoke impl<int, OQft '
{%} — = 66 ch = tolower(ch};

> BREAKPOINTS 3

W



®J File Edit Selection View Go Run  Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| No Configre | &3 - G NameHash.cpp % 2% 90

“ VARIABLES G+ NameHash.cpp » ) nameHashistring, string)

p ~ Locals i _a’f i X ;
) = 49 int nameHash{string first, string last){

ch = 58 /* This hashing scheme needs two prime numbers, a large prime and a small
g_i? _FaE SeEnpet S et e 51 * prime. These numbers were chosen because their product is less than

__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.

__for_end =@ "\gea' 53 xf

kLargePrime = 15485863 54 static const int kLargePrime = 15485863;

kSmallPrime = 137 23 STAtic COnlmmmt — -

60
E:? 56
A

hashval = @ ;
5T int

58
last = "Lovelace" 5g I*

G e - " so what did that line of code do?
@ » WATCH &3 i

62
~ CALL 5TACK 63

c’h » Qt GUI Event Loop [1]  PAUSED 654
> [3] PALISED 65 %
2 [6] pausen @ 66 ch = tolower(ch);
> 7 e |67 L hashval = (kSmallPrime * hashWal + ch) % klLargePrime;
68 Ik
69

7e return hashval;
studentMain{) MNameHa.. 71

first = "Ada”

v Student main... [PAUSED ON STEP

nameHash({std: :string first

std::  invoke_impl<int, im 72
:: dnwvoke r<int, int (° = i i o —

= = PROBLEMS  OUTPU DEBUG COMSOLE  TERMINAL  PORTS | Filter (e.g. text, lexclude, Yescape) D= A X

::_Function_handler<int e

@ r:function<int()>: :operi
s Thread 14 "Student main{}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuchao/0OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

ﬁ}. = 66 ch = tolower(ch};

» BREAKPOINTS




®J File Edit Selection View Go Run Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code

@ RU.. | [»| No Configre | 83 -- G NameHash.cpp X =2y T 00
~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)

p ~ Locals 4e _a"r i A 2

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

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

i_:? —FeECERnGE: = Adtaleue ., 51 * prime. These numbers were chosen because their product is less than

_ for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.

__Tor_end =@ *\@@8’ 53 |

kLargePrime = 15485863 54 static const int kLargePrime - 15485863;
ksmallPrime = 137 55 stati

€0
E:? 56
A

This line converfs ch to lower case, The tolower

hashVal = @ ;
57 int

first = "Ada 53

function fakes in a character and returns a lower—

last = "Lovelace" 5g J*
B N . . . . .
& > Registers o . case version of if, so this overwrites ch with a
» WATCH . .
62 for
i e lower—case version of itself, U
Gh » Qt GUI Event Loop [1]  PAUSED 64 % o — -
> 151 PAUSED 65 ol
> [6] pausep @ 686 ch = tolower(ch);
> M e |67 | ':W'ne * hashval + ch) % kLargePrime;
» Student main... [PAUSED ON STEP :S L
nameHash({std::string first 70 return hashval;
studentMain{) MNameHa.. 71 1
std::__ invoke_impl<int, inm 72
std::  inwoke r<int, int (- = ar 2 G =
PROBLEMS  OUTPU DEBUG CONSOLE  TERMINAL  PORTS  Filter (e.g. text, lexclude, \escape) D= A~ X

std:: Function handler<int

@ std: : function<int()>»: :operi

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
{C:!:} std::  inwvoke impl<int, OQft 66

» BREAKPOINTS »

operator()(const struct {.

ch = tolower{ch};




®J File Edit Selection View Go Run Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code

@ RU.. | [»| No Configre | 83 -- € NameHash.cpp % 2% 90

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)

48 '
p ~ Locals ) g ] .

b~ 49 int nameHash{string first, string last){

S 2 58 /* This hashing scheme needs two prime numbers, a large prime and a small
i_‘? _Fae eRnpe: = Hatise e 51 * prime. These numbers were chosen because their product is less than

_ for_begin = 65 'A 52 * 2731 - kLargePrime - 1.

__Tor_end =@ *\@@8’ 53 |

klLargePrime = 15485863 G4 static const int klLargePrime = 15485363;

kEmallPrime = 137 55 stati

€0
E:l? 56
A

hashVal = @ ;
: 57 int
first = "Ada 53

s = e o 3 You can acfually see this by looking at the values

» Registers [at] *

Ae & & panel over on the side:
» WATCH

~ CALL STACK :i /
€& > QUGUIEventloop[1] |PAUSED 54 * lowers
25 PAUSED 65 4od
> [6] paUsz:n @ 66 ch = tolower(ch);
67 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
68 ]

69
nameHash({std::string first 70

> M PAUSED D

“ Student main...  PAUSED DM STEP

return hashval;
studentMain{) MNameHa.. 71

std::__ invoke_impl<int, inm 72

i1 dinwvoke r<int, int (° 2 - ey T s
- - PROBLEMS QUTPU DEEUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape) p = ~ X
1:_Function_handler<int ———

@ r:function<int()>: :operi

Frer W : Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
operator( )| const struct 1

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
::_ dinvoke impl<int, Qft ’
{% = = 66 ch = tolower{ch);
» BREAKPOINTS




®J File Edit Selection View Go Run Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code

RU.. | [»| No Configre | 83 -- G NameHash.cpp X 2% 90

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)

48 '

49 int nameHash{string first, string last){

J 58 /* This hashing scheme needs two prime numbers, a large prime and a small
_FAnIeRnEe TS S dHatisor b 51 * prime. These numbers were chosen because their product is less than

_ for_begin = 65 'A 52 * 2731 - kLargePrime - 1.

__Tor_end =@ *\@@8’ 53 |

kLargePrime = 15485863 54 static const int klLargePrime = 15485863,

55 stati

56

~ Locals

ch = 87 'a

ksmallPrime = 137

hashVal =@

st R % : Notice that the value associated with ch has

L8
last = "Lovelace” 5g

S s - changed from "A' to "a'" - if's now in lower

@ 61
5 WATCH . case!

~ CALL STACK 63 /
€& > QUGUIEventloop[1] |PAUSED 54 * lowers
25 PAUSED 65 4od
> [6] paUsz:n @ 66 ch = tolower(ch);
67 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
68 ]

69
nameHash({std::string first 70

> M PAUSED D

“ Student main...  PAUSED DM STEP

return hashval;
studentMain{) MNameHa.. 71

std::__ invoke_impl<int, inm 72

i1 dinwvoke r<int, int (° 2 - ey T s
- - PROBLEMS QUTPU DEEUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape) p = M~ X
1:_Function_handler<int ———
@ r:function<int()>: :operi

Frer W : Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
operator( )| const struct 1

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
::_ dinvoke impl<int, Qft ’
{% = = 66 ch = tolower{ch);
» BREAKPOINTS




®J File Edit Selection View Go Run Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code

RU.. | [»| No Configre | 83 -- G NameHash.cpp X 2% 90

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)

48 '

49 int nameHash{string first, string last){

J 58 /* This hashing scheme needs two prime numbers, a large prime and a small
_FAnIeRnEe TS S dHatisor b 51 * prime. These numbers were chosen because their product is less than

_ for_begin = 65 'A 52 * 2731 - kLargePrime - 1.

__Tor_end =@ *\@@8’ 53 |

kLargePrime = 15485863 54 static const int klLargePrime = 15485863,

55 stati
56

57 int

L8
last = "Lovelace” 5g J*

R ” background while all the other values remains,

@ 61 *f
» WATCH

~ CALL STACK :i /
€& > QUGUIEventloop[1] |PAUSED 54 * lowers
25 PAUSED 65 4od
> [6] paUsz:n @ 66 ch = tolower(ch);
67 hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
68 ]

69
nameHash({std::string first 70

~ Locals

ch = 87 'a

ksmallPrime = 137
hashVal =@
first = "Ada”

t you'll notice, fhis value is in blue

> M PAUSED D

“ Student main...  PAUSED DM STEP

return hashval;
studentMain{) MNameHa.. 71

std::__ invoke_impl<int, inm 72

i1 dinwvoke r<int, int (° 2 - ey T s
- - PROBLEMS QUTPU DEEUG COMSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape) p = M~ X
1:_Function_handler<int ———
@ r:function<int()>: :operi

Frer W : Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
operator( )| const struct 1

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
::_ dinvoke impl<int, Qft ’
{% = = 66 ch = tolower{ch);
» BREAKPOINTS




®J File Edit Selection View Go Run Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code

RU.. | [»| No Configre | 83 -- G NameHash.cpp X 2% 90

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)
43 =
49 int nameHash{string first, string last){
J 58 /* This hashing scheme needs two prime numbers, a large prime and a small
_FAnIeRnEe TS S dHatisor b 51 * prime. These numbers were chosen because their product is less than
_ for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__Tor_end =@ *\@@8’ 53 |
kLargePrime = 15485863 54 static const int klLargePrime = 15485863,
55 stati
56
57 int

L8
last = "Lovelace” 5g J*

~ Locals

ch = 87 'a

ksmallPrime = 137
hashVal =@

This indicates that the value here has changed
since the previous step. This is a really useful

first = "Ada”

> B & © v B

» Registers 68 N v |
% o | way To keep track of what's changing as you run
» WATCH 62 o ‘\’
~ CALL STACK 63 he programs, /
Gh » Qt GUI Event Loop [1]  PAUSED 64 % o — -
> [5] PAUSED 65 4 d
> [6] pausep @ 686 ch = tolower(ch);
> 7] e |67 | L hashval = (kSmallPrime * hashwal + ch) % kLargePrime;
~ Student main.., [PAUSED ON STEP :S L
nameHash({std::string first 70 return hashval;
studentMain{) MNameHa.. 71 1
std::__ invoke_impl<int, inm 72
std::  inwoke r<int, int (- = ar 2 G =
PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape) p = ~ X

std:: Function handler<int
@ std: : function<int()>»: :operi

operator()(const struct {.

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
{C:!:} std::  inwvoke impl<int, OQft 66

» BREAKPOINTS »

ch = tolower{ch};




®J File Edit Selection View Go Run  Terminal -+ MameHash.cpp - Assignment O Debugger Tutorial - Visual Studio Code

RU.. > \

~ VARIABL

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

) d a small
right now, s than

_—

57 int hashval = &;
L8
ovelace” 59 /* Iterate across all the characters in the first name, then the last
68 * name, updating the hash at each step.
61 *d
62 for (char ch: first + last)
LR 63 /* Convert the input character to lower case. The numeric values of

> Qt GUI Event Loop [1]  [PAUSED 64 * lower-case letters are always less than 127.

> 5] PALSED 65 *f

> 6] payszn @ 66 ch = tolowsr{ch);

> 7 s | D67 L hashval = (kSmallPrime * hashVal + ch) % klLargePrime;
68 ]

69
nameHash({std::string first 70

~ Student main... | PAUSED OM STEP

return hashVal;
studentMain{) NameHa.. 71

std::  invoke impl<int, in 72
:: invoke r<int, int { - i < = =

- - PROBLEMS OUTPU DEBUG COMSOLE TERMIMAL PORTS Filter (e.g. text, !exclude, \escape) p = -~ X

1:_Function_handler<int ———————

i:function<int()>::operi

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:6&
66 ch = tolower{ch};

()(const struct {.

11 dinvoke impl<int, Qft

» BREAKPOINTS




®J File Edit Selection View Go Run

Terminal ==+ MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studic Code 08D = [ - O s

RU.. | D>

~ VARIABL

ovelace”

ACK

€& > QtGUIEventLloop[1] PALSED
> [5] PAUSED
> [6] BAUSED
| PAUSED

~ Student main... | PAUSED OM STEP

nameHash({std::string first

studentMain{) NameHa..

std::  invoke impl<int, in

std:: invoke r<int, int {

std::_ Function handler<int
@ std: : function<int()>»::operi

operator()(const struct {.

{% std::  inwvoke impl<int, Qft
» BREAKPOINTS

Not gonna lie, this is a pretty dense line of
code, It performs some weird sorf of
mathematical calculation on a bunch of different | e

]
G

d a small

values, -

e e e e e e e m

57 int hashval = &;

L8

5a /* Iterate across all the characters in the first name, then the last
68 * name, updating the hash at each step.

61 *d

62 for (char ch: first + last) {

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

65 & 3

66 : e ey

67 hashval = (kSmallPrime * hashVal + ch) % klLargePrime;

68 -

69

768 return hashVal;

72 1

72

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS Filter (e.g. text, !exclude, \escape) p = N X

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
66 ch = tolower{ch};




W] File Edit

RU..

~ VARIABL

~ Locals

Selection View Go Run

Terminal

NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

L

ovelace”

ACK

‘C'h » Qt GUI Event Loop [1] | PAUSED

> [5]
> [6]
> 7

PALSED
PAUSED

PAUSED

~ Student main... PAUSED OM STEPR

nam

stu

std:
std:

» BREAKPOINTS

eHash{std::string first
dentMain() NameHa..,

i invoke impl<int, im
1 _invoke r<int, int (7
::_Function_handler<int
::function<int()>::operi
rator({)(const struct {.

1z invoke impl<int, Qft

Fundamentally, though, it's just computing some

57
58
59
68
61
62
63
64
65
66
67
68

—

weird function of some values and stashing it info |o=smn

s than

hashval,

_—

e —
int hashval = 8;

f* 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 input character to lower case. The numeric values of
* lower-case letters are always less than 127.
b

= LI L
hashval = (kSmallPrime * hashVal + ch) % kLargePrime;

69
e

7 G

72

PROBLEMS

return hashval;

QUTPUT DEBUG COMSOLE TERMIMNAL FORTS Filter (e.g. text, !exclude, \escape)

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lovelace") at C:/Users/xushao/OneDriv
e/computer_sciencef/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

66

ch = tolower{ch);




<

File Edit Selection View

Go

Run

Terminal

NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

RU.. | [

~ VARIABL

Let's go vun that line of code and see what

311Prime = 137

owvelace"”

ACK
» Ot GUI Event Loop [1]
> [3]
> [6]
> [

PAUSED

PAUSED

PAUSED

PAUSED

w Student main...  PAUSED OM STEP

> BREAKPOINTS

studentMain{) MNameHa..

e
C

nameHash{std: :string first

std::  invoke impl<int, in
11 inwcke r<int, int (F
::_Function handler<int
::function<int()>::operi
()(const struct {.

iz invocke impl<int, Qft

57
58
59
1%
61
62
63
64
65

—

happens!

_—

int hashval = &;

/* Iterate across all the characters in the first name, then the last
* name, updating the hash at each step.
=7
for (char ch: first + last)
/* Convert the input character to lower case. The numeric values of
* lower-case letters are always less than 127.
o

66
67
68

——r

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

69
ia
71
72

PROBLEMS

return hashval;

OUTPUT DEBUG COMSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape)

Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehac/OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

66

ch = tolower{ch};



¥] File Edit Selection View Go Run Terminal -~ MameHash.cpp - Assignment D Debugger Tutorial - Visual Studio Code el & [0 - O it

@ RU.. | [»| No Configi~ | &% - G+ NameHash.cpp X i T9O0 g @& 1 [0
~ VARIABLES G+ NameHash.cpp » £ nameHash({string, strin
48 pt
" Locals
}:} b~ R 49 int nameHash{string first, strNlg last){
s 2 £8 /* This hashing scheme needs two prime numbers, a large prime and a small
3_9 —for_range = "Adalovelac.. 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__for_end =@ ‘\@es’ 53 ¥
{;ii kLarzePrime = 15435863 54 static const int kLargePrime = 15485863;
) KsmallPrime = 137 5t static const int kSmallPrime = 137;
56
hashval = @
Elj . ¥} int hashval = @;
first = "Ada"
L8
g& last = "Lovelace” 59 /* Iterate across all the characters in the first name
» Registers 66 * name, updatinﬁ the hash at each step.
@ > WATCH /
0\ v
Wik Spy Hover over the *Step Over” button, confirm that
G; » Qt GUI Event Loop [1] PAUSED
e P
s . —\'h b “"\' ' \ k H . ‘\ST O vy e
e buTTon you're clicking really Is ep Over,
> [6] PAUSED
> [ oauseo and click ifr When you do..

» Student main... |[PAUSED ON STEP /
nameHash(std::string first \
7@ -

studentMain{) MNameHa.. 71 1
std::__inwoke_impl<int, im 72
std::  inwoke r<int, int ( = e . i T
- - PROBLEMS QUTPU DEBUG CONSOLE TERMIMNAL PORTS Fitter (e.g. text, lexclude, \escape) ,O = ~ X
std:: Function_handler<int ——
@ std::function<int()>: :operi
AL i - Thread 14 "Student main({)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuehaoc/0OneDriv
operator{)(const struct . 7 i 4 A 1 i 2
° SOy x e/computer science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
std:: inwvoke impl<int, Qtt . ’
{é‘} — = 66 ch = tolower{ch);

» BREAKPOINTS >




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| Mo Configi~ | &35 --» € NameHash.cpp % i 2% 9O 0
~+ VARIABLES G+ NameHash.cpp » & nameHash(string, string)
48 o
49 int nameHash(string first, string last){
ca /* This hashing scheme needs two prime numbers, a large prime and a small
—for_range = "Adalovelac.. 51 * prime. These numbers were chosen because their product is less than

_ for_begin = 65 'A 52 *# 2731 - kLargePrime - 1.

kSmallPrime = 137 55 static const int kSmallPrime 137;

= 56
hashval = 87

first = "Ada"

L7 int hashVal = @&;
53
last = "Lovelace” £9 /* Iterate across all the characters in the first name, then the last
» Registers 68 * nmame, updating the hash at each step.
@, 61 i
s 62 tor (char ch: first + last) {
srEnLLESERLIC 63 /* Convert the input character to lower case. The numeric values of
c‘h 7 QtGUI Event Loop [1] | PAUSED 64 * lower-case letters are always less than 127.
> 151 PAUSED 65 53
5 6] PAUSED 66 ch = tolower{ch);
67

63
v Student main...  PAUSED ON STEP e

nameHash({std: :string first 78 . %Ou’\\ emd MP Wr"h SOmeThmg \‘ke TWS!

studentMain() MNameHa... 71

for_end = 2 '\pog’ 53 ¥
& kLargePrime = 15485863 54 static const int kLargePrime = 15485863;

* M PALISED

std::__ inwoke impl<int, im 72

11 dnwocke r<int, int (¢ - i 2 : o
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,O ==
1:_Function_ handler<int —
@ r:function<int()>::operi

7 - Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuechac/OneDriv
o ) e

e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

{H;. i 66 ch = tolawer{ch);

» BREAKPOINTS




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp % i 2% T 0 0

~ VARIABLES G+ NameHash.cpp > £ nameHash(string, string)
43 b
49 int nameHash({string first, string last){
ca /* This hashing scheme needs two prime numbers, a large prime and a small
L L 51 * prime. These numbers were chosen because their product is less than

__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.

a ksmallPrime = 137 ES static const int kSmallPrime 137;
L6
hashval = &8 7 int hashval = @;
8
last = "Lovelace” £a /* Iterate across all the characters in the first name, then the last
» Registers 6@ * name, updating the hash at each step.
@, 61 ]
ik 62 tor (char ch: first + last) {
I AL LS FALIC 63 /* Convert the input character to lower case. The numeric values of
C&% > QUGUIEventLoop[1] [PAUSED 64 * lower-case letters are always less than 127.
» 5] PAUSED 65 i
> [6] PALSED 66 ch = tolower{ch);
67

68
v Student main... | PAUSED OM STEPR &

nameHash{std: :string first 7@ Le‘\' ) S see WhaT ) S Chawqed.

studentMain{) NameHa.. 71

first = "Ada”™

__for_end =2 ‘\gea’ &3 i
& klargePrime = 15485863 54 static const int kLargePrime = 15485863;

> M PAUSED

std::  inwvoke impl<int, im 72

std::  inwoke r<int, int (° - i - : =
- - PROBLEMS QUTPUT DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,O ==
std:: Function_handler<int —
@ std:: function<int()>::operi
Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66
% std:: inwoke impl<int, Ot 66 o=

= tolaower{ch});
» BREAKPOINTS

aperator(){const struct {.




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code 0E 0 = (0 - O *

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp X 2% 90 &~ @ 4y [0
“ VARIABLES €+ MameHash.cpp » & nameHash(string, string)
/D ~ Locals e _a"r ) . ’
SR e 49 int nameHash{string first, string last){
. ca /* This hashing scheme needs two prime numbers, a large prime and a small
g_ﬁ __FAECrERge: S i ba 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__for_end =2 '\ges’ &3 i
& klargePrime = 15485863 54 static const int kLargePrime = 15485863;
A ksmallPrime — 137 (14 static const int kSmallPrime = 137;
56
E:' hashval - @9 7 int hashval = @;
first = "Ada” ca
A last = "Lovelace” ca /* Iterate across all the characters in the first name, then the last
» Registers 6@ * name, updating the hash at each step.
@, 61 )
2 AT > 62 tor (char ch: first + last) {
IHAAELS AL 63 /* Convert the input character to lower case. The numeric values of
&% > QUGUIEventLoop[1] [PAUSED 64 * lower-case letters are always less than 127.
> 51 PAUSED 65 i
5 [6] pAUScn @ 66 ch = tolower{ch);
> 7] i 67 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;
63

v Student main... | PAUSED OM STEPR

69
et et e [ ivst, nofice that the value stored in hashval changed
e oo e, 1 1 to . We know That it changed because the value is
cwa_imerereins, e ¢ i blue background, and we know that nothing else x
H:s Ponelion Nerfersin changed because nothing else is in blue background:
@ std: :funft:{.on(liﬂ: Fii;:pcer; e :
|| e b, S

» BREAKPOINTS >




¥ File Edit Selection View Go Run

Terminal

MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

[>| No Configi | €83 -+

@ RU..

€ NameHash.cpp X

i - S S

2 0

“ VARIABLES €+ MameHash.cpp » & nameHash(string, string)
43 4
/D ~ Locals h . ] :
b ey 49 int nameHash{string first, string last){
St o2 ca /* This hashing scheme needs two prime numbers, a large prime and a small
3.9 L L 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__for_end =2 '\ges’ &3 i
& klargePrime = 15485863 54 static const int kLargePrime = 15485863;
A ksmallPrime — 137 (14 static const int kSmallPrime = 137;
56
hashval = 82
B:' : . 7 int hashval = @;
first = "Ada ca
A last = "Lovelace” ca /* Iterate across all the characters in the first name, then the last
» Registers 6@ * name, updating the hash at each step.
@" > WATCH =t -
[ [))52 tor (char ch: first + last) {
IHAAELS AL S» 53 /* Convert the input character to lower case. The numeric values of
c’h » Qt GUI Event Loop [1]  PAUSED 64 * lower-case letters are always less than 127.
> 51 PAUSED 65 i
5 [6] pAUScn @ 66 ch = tolower{ch);
> 7] i 67 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;
63 }
“ Student main...  BAUSED ON STER & L
nameHash({std: :string first d . v
_ | 70 Second, nofice that we're back up af the fop of fhe
studentMain{) NameHa.. 71 1 ‘{: \ . ' \\ .
P S or loop, since that's where the yellow arrow is
swa_imorerins, e ¢ b pointing, We ended up back here because This is fhe x
td::_ Functi handler<int |
5 _Function handler<in V]GXT \‘V]e ‘\—ha“' ge—\'s exeou—"edo
@ std:: function<int()>::operi
s Thread v
aperator{}(const struct { v
. . . e/computer
é:%} std:: inwoke impl<int, Ot 66 ch = tolower(ch):

» BREAKPOINTS >




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 0 - O x

ii:rj RU.. | [»| Mo Configi | 688 --: G NameHash.cpp * =1 2% T 90 & & & 0
“ VARIABLES €+ MameHash.cpp » & nameHash(string, string)
/O ~ Locals i _a'f i . ’
SR e 49 int nameHash{string first, string last){
ca /* This hashing scheme needs two prime numbers, a large prime and a small
g_‘:‘ __FAECrERge: S i ba 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__for_end =2 '\ges’ &3 i
& klargePrime = 15485863 54 static const int kLargePrime = 15485863;
A ksmallPrime — 137 (14 static const int kSmallPrime = 137;
56
B:' hashval - @9 7 int hashval = @;
first = "Ada” ca
A last = "Lovelace” ca /* Iterate across all the characters in the first name, then the last
» Registers 6@ * name, updating the hash at each step.
@ 61 )
2 AT > 62 tor (char ch: first + last) {
IHAAELS AL 63 /* Convert the input character to lower case. The numeric values of
&% > QUGUIEventLoop[1] [PAUSED 64 * lower-case letters are always less than 127.
> 51 PAUSED 65 i
5 [6] pAUScn @ 66 ch = tolower{ch);
> 7] i 67 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;

68
“ Student main... PAUSED ON STEP &
nameHash({std: :string first 76
studentMain() NameHa... 71 }
std::_imvoke_tmplcint, in 72 We Jjust single sfepped fhrough a single iferation of
o T | ke 1 e e
stdiz_invoke reint, dnt el That \OOP! YG’H% cool! X
std:: Function_handler<int
@ std:: function<int()>::operi
e Thread v
aperator{}(const struct { 2
e/computer
{%} std:: inwoke impl<int, Ot 66 h tolower(ch)
= wer{ch};

» BREAKPOINTS >




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 0 - O x

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp * =1 2% T 90 & & & 0
~ VARIABLES G+ NameHash.cpp > £ nameHash(string, string)
/O ~ Locals i _a'f i . ’
SR e 49 int nameHash{string first, string last){
ca /* This hashing scheme needs two prime numbers, a large prime and a small
i_‘? __FAECrERge: S i ba 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__for_end =2 '\ges’ &3 i
& klargePrime = 15485863 54 static const int kLargePrime = 15485863;
A ksmallPrime — 137 (14 static const int kSmallPrime = 137;
56
B:' hashval - @9 7 int hashval = @;
first = "Ada” ca
A last = "Lovelace” ca /* Iterate across all the characters in the first name, then the last
» Registers 6@ * name, updating the hash at each step.
@ 61 )
2 AT > 62 tor (char ch: first + last) {
IHAAELS AL 63 /* Convert the input character to lower case. The numeric values of
&% > QUGUIEventLoop[1] [PAUSED 64 * lower-case letters are always less than 127.
> 51 PAUSED 65 i
5 [6] pAUScn @ 66 ch = tolower{ch);
> 7] i 67 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;

68
“ Student main... PAUSED ON STEP &
nameHash({std: :string first 76
studentMain{) NameHa.. 71 }
std:: __invoke_impl<int, im 72 Le_" ' S qo do r" aqa”’]!
std::  inwoke r<int, int (° .
— - PROBLEMS X
std:: Function_handler<int
@ std:: function<int()>::operi
s . Thread ",
aperator()(const struct {. 2
e/computer
{E} std:: inwoke impl<int, Ot 66 h tolower(ch):
B ’ h):

» BREAKPOINTS >




:Q File Edit Selection View Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code D0 = I - O b

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp X i | ¥ T 00 4 & 14 0
“ VARIABLES €+ MameHash.cpp » & nameHash(string, strin
/D ~ Locals e _a"r ) .
SR e 49 int nameHash{string first, str last){
ca /* This hashing scheme needs two prime numbers, a large prime and a small
3_9 __FAECrERge: S i ba 51 * prime. These numbers were chosen because their product is less than
__for_begin = 65 A’ 52 * 2731 - kLargePrime - 1.
__for_end =2 '\ges’ &3 i
& klargePrime = 15485863 54 static const int kLargePrime = 15485863;
A ksmallPrime — 137 (14 static const int kSmallPrime = 137;
56
B:' hc:Eh‘\"al Tg?“ 7 int hashval = @;
first = "Ada ca
A last = "Lovelace” ca /* Iterate across all the characters in the first name, then the last
» Registers 6@ * name, updating the hash at each step.
@ 61 )
2 AT > 62 tor (char ch: first + last) {
IHAAELS AL 63 /* Convert the input character to lower case. The numeric values of
&% > QUGUIEventLoop[1] [PAUSED 64 * lower-case letters are always less than 127.
> 51 PAUSED 65 i
5 [6] pAUScn @ 66 ch = tolower{ch);
> 7] i 67 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;

“ Student main... PAUSED ON STEP zg
nameHash({std: :string first 76
0 o 2] Again, move your mouse over The Step Over bulton
S e A (and make sure if says *Step Over’ and not something ;
std:: Function_handler<int - e\se!)/ Them C\'Ck |'\'.
@ std:: function<int()>::operi i 4
fya oo Threa v
operator()(const st P
é:%} std:: inwoke impl<int, Ot 66 ch = tolower(ch):

» BREAKPOINTS >




¥ File Edit

@ RU..

Selection View Go  Run

[>| No Configi | €83 -+

~ VARIABLES

/O ~ Locals

ch

=188 ‘d’

g-g __for_range = "AdalLovelac..
__for_begin = 188 *'d"*

ksm.
has

fir

&0
B
A

__for_end =8 "\pea’

klargePrime = 15485863

allPrime = 137
hval = 27
st = "Ada”

last = "Lovelace"

» Registers

@ » WATCH

~ CALL STACK
c’h » Qt GUI Event Loop [1]  PAUSED

> [5]
2 6]
> [

PAUSED
PAUSED

PAUSED

v Studen... PAUSED ON BREAKPOINT

std:

nameHash({std: :string first
studentMain{) NameHa...

std:

:_ invoke_impl<int, im
: inwoke r<int, int (°
::_Function_handler<int

i:function<int()>: :operi

rator{)(caonst struct {

11 invoke impl<int, Ot

» BREAKPOINTS

Terminal - MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code 08 I = [0 - O *
G- NgmeHash.cpp X 2% 9 0 S @ 4 m

4%

€+ MameHash.cpp » & nameHash(string, string)

/

49 int nameHash{string first, string last){

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

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

52 * 2731 - kLargePrime - 1.

53 i

54 static const int kLargePrime = 15485863;

(14 static const int kSmallPrime = 137;

56

7 int hashval = @;

58

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

6a * name, updating the hash at each step.

61 . |

62 for (char ch: first + last) {

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

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

65 i

66 ch = tolower{ch);

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

63

69

e

3 Now we're herer Nofice that ch now has the value

"dr, which is the second letter of the name Ada,

PROBLEMS X
Thread W
e/computer

66 ch = tolower{ch};




x)
i

Jo
5

&0
B
A

e

reh
£+ ]

RU.. | [»| Mo Configi | 688 --:

~ VARIABLES
~ Locals
ch = 188 ‘d’
__for_range = "AdalLovelac..

__for_begin = 188 *'d"*
__for_end =8 "\pea’
klargePrime = 15485863
ksmallPrime = 137
hashval = 97

first = "Ada”

last = "Lovelace"

» Registers

» WATCH

~ CALL STACK

» Qt GUI Event Loop [1]  PAUSED

» 5] PAUSED
> [6] PAUSED
> M PAUSED

“ Studern... | PAUSED ON BREAKPOINT
nameHash({std: :string first
studentMain{) NameHa...
std::_ invoke_impl<int, im
std::  inwoke r<int, int (°
std:: Function_handler<int
std:: function<int()>::operi
aperator(){const struct {.

std:: inwoke impl<int, Ot

» BREAKPOINTS

File Edit Selection View Go Run

Terminal

MameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code 08 I = [0 - O *

G NameHash.cpp % % |

4%

49 int nameHash{string first, str

58
51
52
53
54
55
56
57
58
59
66
61
62
63
64
65
66
67
68
69
7@
71}
72

PROBLEMS

Thread

e/computer

66

G+ NameHash.cpp » £ nameHash(string, strin

!
last){
/* This hashing scheme needs two prime numbers, a large prime and a small
* prime. These numbers were chosen because their product is less than
* 2731 - kLargePrime - 1.
*
static const int kLargePrime = 15485863;
static const int kSmallPrime 137;

int hashval = @;

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

o click *Step Over” again to run this line of
code.,

ch = tolower{ch};




File Edit

RU..

]
]
|

C il Tinn L= {0
Selection View (30

[>| No Configi | €83 -+

~ VARIABLES

~ Locals

ch

=188 ‘d

__for_begin = 18a "d'

__for_end =8 "\pea’

klargePrime = 15485863

ksm.
has

fir

{

=

0

g-g _ for_range = "Adalovelac..
By

A

allPrime = 137
hval = 27
st = "Ada”

last = "Lovelace"

» Registers

@ » WATCH

~ CALL STACK
c’h » Qt GUI Event Loop [1] PAUSED

> [5]
2 6]
> [

PAUSED
PAUSED

PAUSED

v Student main... | PAUSED OM STEPR

std:

nameHash({std: :string first
studentMain{) NameHa...

std:

:_ invoke_impl<int, im
: inwoke r<int, int (°
::_Function_handler<int

i:function<int()>: :operi

rator{)(caonst struct {

{%} std:

:__inwvoke impl<int, Qe

» BREAKPOINTS

Terminal - MNameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code 08 I = [0 - O it

G- NameHash.cpp % 2% 9 0 S @ 4 m

e

4o

G+ NameHash.cpp > £ nameHash(string, string)

/

49 int nameHash{string first, string last){

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

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

52 * 2731 - kLargePrime - 1.

53 i

54 static const int kLargePrime = 15485863;

(14 static const int kSmallPrime = 137;

56

7 int hashval = @;

58

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

6a * name, updating the hash at each step.

61 . |

62 for (char ch: first + last) {

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

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

65 o

66 ch = tolower{ch);

67 hashVal = (kSmallPrime * hashWal + ch) % klLargePrime;

68

69

e

= | You should be here now, Notice that none ot the

values changed, That makes sense, since all we did was
PROBLEMS e | e e ®
convert a lower case 'd' to a lower case 'd'.

Thread W
e/computer

66 ch = tolower{ch};




e

reh
£+ ]

File Edit

ag ¥1 o ' LR 2 By
Selection  View o R

RU.. | [»| No Configre | &3 -
~ VARIABLES
~ Locals
ch =188 'd’
__for_range = "AdalLovelac..
__for_begin = 18a "d'
__for_end =8 "\pea’
klargePrime = 15485863
ksmallPrime = 137
hashval = 97
first = "Ada”
last = "Lovelace"
» Registers
» WATCH
~ CALL STACK
» Qt GUI Event Loop [1]  PAUSED
» 5] PAUSED
> [6] PAUSED
> M PALISED

“ Student main... PAUSED ON STEP
nameHash({std: :string first

studentMain{) NameHa...

std::_ invoke_impl<int, im
std::  inwoke r<int, int (°
std:: Function_handler<int

std:: function<int()>::operi
(Y(const

struct .

1 inwoke impl<int, Ok

» BREAKPOINTS

Wl

e/computer

66

n Terminal NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code
€ NameHash.cpp X i T 9 0
G+ NameHash.cpp » £ nameHash(string, strin
43 4
49 int nameHash{string first, str last){
ca /* This hashing scheme needs two prime numbers, a large prime and a small
51 * prime. These numbers were chosen because their product is less than
52 * 2731 - kLargePrime - 1.
53 i
54 static const int kLargePrime = 15485863;
(14 static const int kSmallPrime = 137;
56
7 int hashval = @;
58
ca /* Iterate across all the characters in the first name, then the last
6a * name, updating the hash at each step.
61 . |
62 for (char ch: first + last) {
63 /* Convert the input character to lower case. The numeric values of
64 * lower-case letters are always less than 127.
65 o
@ 65 ch = tolower{ch);
C 67 hashVal = (kSmallPrime * hashWal + ch) % klLargePrime;
68
69
e
n o click *Step Over” one more fime,
PROBLEMS
Thread

tolower{ch});

]
oo




IQ File Edit Selection View Go Run
@ RUL.

B> | No Configi | &85 --s

~ WARIABLES

/ﬁ) ~ Locals

%

50
85
A

last = "Lovelace"
» Registers
@’ > WATCH
~ CALL STACK
@ » QtGUI Event Loop [1]  PAUSE
* sl PAUSE
> [6] PAUSE
> M PAUSE

“ Student main... |[PAUSED ON STEP
' nameHash({std: :string first
[ 7a - -

ch = 1ee 'd’
__for_range = “"AdalLovelac..
__for_begin =188 "d'
__for_end = 8 "\pea’
kLargePrime = 15485863
ksmallPrime = 137

5
hashval =[22R72 / \
first = "Ada"

studentMain() MNameHa...

std::__ inwoke impl<int, im
std::  inwoke r<int, int (°
std:: Function handler<int
std::function<int()>::operi
operator{){const struct {.

std::  inwoke impl<int, Qf

» BREAKPOINTS

ermina NameHash.cpp - Assignment 0 Debugger Tutor

:
o
il
=
1)
(7}

4
f
[=}
€
[=]
=
m
-
oo

G NameHash.cpp 2> 2% T 90 Do @y m

G+ NameHash.cpp » & nameHash(string, string)
48 =
49 int nameHash{string first, string last){
. imays scheme needs two prime numbers, a large prime and a small

numbers were chosen because their product is less than
ePrime - 1.

Look here!

kLargePrime = 15485863;
static const int kSmallPrime = 237, aeeen

You'll now be at this point in the program. We've
covered up the value of hashval in this image, because
at this point you should be able fo see what hashval is by
reading The value in the side pane, This is The special value
we want you to tell us when submitting the assignment:

7 A
72

PROBLEMS OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)
Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace") at C:/Use

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/N
66 ch = tolower{ch};
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File Edit Selection WView Go Run Terminal ---  MNameHashicpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 = [0 - =] *

RU.. | [»| Mo Configi | 688 - G NameHash.cpp * =1 2% T 90 v @ 4 M

“ VARIABLES €+ MameHash.cpp » & nameHash(string, string)
48 f

fran v 49 int nameHash{string first, string last){
ch = 1ee 'd
co

<

=

jo)

3_9 __for _range = "AdaLﬂvelac/
o0

B

A

~ Locals

__for_begin =188 "d'

D el To finish up this section on the debugger, we'd like to show

klargePrime = 15485863

you two last little fechnigues that you might find useful
rashval. - (N when debugging programs.

first = "Ada”™

last = "Lovelace" \

ksmallPrime = 137

» Registers 6@ * name, updating the hash at each step.
@ 61 i
2 AT > 62 tor (char ch: first + last) {
IHAAELS AL 63 /* Convert the input character to lower case. The numeric values of
C& > QUGUIEventLoop[1] [PAUSED 64 * lower-case letters are always less than 127.
> 51 PAUSED 65 i
2 [6] pausen @ 66 ch = tolower(ch);
> 7] i 67 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;
63 I
“ Student main...  PAUSED OM STER & !
nameHash({std: :string first 76 return hashval:
studentMain{) NameHa.. 71 :
std::_ invoke_impl<int, im 72
std::  inwoke r<int, int (° . s . E; S
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) /O = ~ X
std:: Function_handler<int —
@ std::function<int()>::operi
Ay i Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lowvelace")} at C:/Users/xuehao/OneDriv
aperator( }{const struct j
N A e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
std:: inwvoke impl<int, Ot .. y
{é‘} — - 66 ch = tolower{ch};

» BREAKPOINTS >




Terminal - MNameHash.cpp - Assignment 0 Debugger Tutonal - V

RU.. | [»| Mo Configi | 688 - G NameHash.cpp % i 2% T 0 0

~ VARIABLES G+ NameHash.cpp » £ nameHashistring, string)
43 y

: . 49 int nameHash{string first, string last){
ch =18 'd ca

3_9 __for_range = "Ada Lﬂvelac/

__for_begin =188 "d'

o To start this off, click on the the breakpoint that we set

klargePrime = 15485863

56
qpi|  Emmme earlier in The program. If you do.
A

~ Locals

__for end =8

hashval =2 27?2 7?
first = "Ada”

last = "Lovelace" \

» Registers 6@ * name, updating the hash at each step.

@ 61 7,
» WATCH

62 tor (char ch: first + last) {
IHAAELS AL 63 /* Convert the input character to lower case. The numeric values of
C& > QUGUIEventLoop[1] [PAUSED 64 * lower-case letters are always less than 127.
> 51 PAUSED , ww 65 i

> [6] pauszn b ;55 cth = tolower{ch);
> 7 caUszn + 7 hashVal = (kSmallPrime * hashWal + ch) % kLargePrime;
v Student main... [PAUSED OGN STER

nameHash({std: :string first 76 return hashval:

studentMain{) NameHa.. 71

std::_ invoke_impl<int, im 72
11 dnwvoke r<int, int (° - i - B =

- - PROBLEMS QUTPU DEBUG COMNSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) /O = ~ X

::_Function_handler<int —

i:function<int()>: :operi
Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lowvelace")} at C:/Users/xuehao/OneDriv
e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

66 ch = tolower{ch};

(Y(const struct {

1 inwvoke impl<int, Ot

» BREAKPOINTS



@ RU..

~ WARIABLES

B> | No Configi | &85 --s

Terminal MNameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

o [ A S R

€+ NameHash.cpp X

G+ NameHash.cpp » & nameHash(string, string)

48 !
O tocs : pao .
e 49 int nameHash{string first, string last){
ch = 1ee 'd’
Lo

g_g __for_range = "I—RdaLﬂvElac/

__for_begin =188 "d'
__for_end = 8 "\pea’
kLargePrime = 15485863
ksmallPrime = 137
hashval =[2727?27?

first = "Ada"

50
85
A S~—

it should clear the breakpoint, Now, if we were fo run
this program again in debug mode, it would not stop at fhis

point, since nothing's telling it for

last = "Lovelace"”
» Registers 68
& “
» WATCH D 62
~ CALL STACK 63
c‘h » Qt GUI Event Loop [1]  PAUSED 64
> 151 PAUSED. | wy 05
B
> 6] PAUSEDN 4 6
* M PALISED V=67
5 63
“ Student main... [PAUSED ON STEP e
nameHash({std: :string first 76
studentMain() MNameHa... 71
std::__ inwoke impl<int, im 72
std::  inwoke r<int, int (° -
- - PROBLEMS
std:: Function handler<int
@ std::function<int()>::operi
operator{){const struct {.

{g? std::  inwoke impl<int, Qf 66

» BREAKPOINTS >

* nmame, updating the hash at each step.
4
tor (char ch: first + last) {
/* Convert the input character to lower case. The numeric values of
* lower-case letters are always less than 127.
o
ch = tolower(ch);
hashVal = (kSmallPrime * hashWal + ch) % klLargePrime;

e

return hashval;

OUTPUT DEBUG COMSOLE TERMINAL PORTS

PR

Filter (e.g. text, lexclude, \escape)

Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuechac/OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

ch = tolower{ch};




Go

Edit Selection View

RU... |[>| Mo Configi~

~ VARIABLES
~ Locals
ch = 128 'd’
__for_range = “"AdalLovelac..
__for_begin =188 "d'
‘\eea’

15485863

__for_end =
klLargePrime
kSmallPrime
hashval =

137

first = "Ada”™
last = "Lovelace"

» Registers

@ » WATCH

~ CALL 5TACK

G > QtGUI Event Loop [1]
> [5]
> [6]
> M

w Student main...

PALISED
PAUSED
PAUSED
PAUSED
PAUSED OM STEP
nameHash({std: :string first
studentMain()
std:

NameHa...

1 invoke_impl<int, im
11 dnwvoke r<int, int (°
::_Function_handler<int

i:function<int()>: :operi

®
&3

(Y(const struct {.

11 invoke impl<int, Ot

» BREAKPOINTS

Run

Terminal

NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

€ NameHash.cpp X

E«
4%

49
5a
51
52
53
B4
5L
56
57
58
59
6
61
62
63
64
65
66
67
68
69
7e
71
72

PROBLEMS

Thread 14 "Student main{}" hit Breakpoint 2, nameHash {first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

66

-

jameHash.cpp » €2 nameHash(string, string)

i
int nameHash{string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a small
* prime. These numbers were chosen because their product is less than
* 2731 - kLargePrime - 1.
i
static const int kLargePrime
static const int kSmallPrime

15485863 ;
137,

int hashval = @;

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

for (char cha

'f*

o

Now, take a look back at these buttons.

_~

OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape)

ch = tolower{ch};



&

Edit Selection Wiew Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

RU.. | [»| Mo Configr | 6% - € NameHash.cpp X I | °2 0
* VARIABLES G+ NameHash.cpp » ) nameHashistring, string)
43 B
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a small
—ARESrange; = uiat el oG, 51 * prime. These numbers were chosen because their product is less than
__for_begin = 188 "d' 52 * 2731 - kLargePrime - 1.
__Tor_end =@ "\gea' 53 xf
kLargePrime = 15485863 54 static const int kLargePrime = 15485863;
1 static const int kSmallPrime 137
L6
57 int hashVal = &;
L8
last = "Lovelace” 5o /* Iterate across all the characters in the first name, then the last
» Registers 66 * name, updating the hash at each step.

61 *f
@ » WATCH -

82 for (char cha
~ CALL 5TACK 63 I

c’h » Qt GUI Event Loop [1]  PAUSED 654
> [a] PAUSED 65
> [6] PALISED 66

i Jd  on the far right. When you hover over

63

v Student main...  PAUSED ON STER e r"/ r\— ShOU\d Sa% \\SJ(»eP OMT.'I

nameHash({std: :string first 70

studentMain{) MNameHa.. 71 /

std:: _invoke_impl<int, im 72

~ Locals

ch =188 "d’

ksmallPrime = 137
hashval =
first = "Ada”

Hover your mouse over The one that's

el | PALSED

:: dnwvoke r<int, int (° = i i v
- - PROBLEMS QUTPU DEEUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape)
::_Function_handler<int e

@ r:function<int()>: :operi
s Thread 14 "Student main{)}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xuchao/0OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66

ﬁ} = 66 ch = tolower(ch};

» BREAKPOINTS




Selection View Go Run Terminal ---  MameHashicpp - Assignment 0 Debugger Tutonial - Visual

RU.. | [»| Mo Configre | 483 - G NameHash.cpp X - 0
~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)
48 '
49 int nameHash{string first, string last){
58 /* This hashing scheme needs two prime numbers, a large prime and a small
_Faesennge: = Hatisr e 51 * prime. These numbers were chosen because their product is less than
_ for_begin = 128 "d’ 52 * 2731 - kLargePrime - 1.
__Tor_end =@ *\@@8’ 53 L |
kLargePrime = 15485863 54 static const int klLargePrime = 15485863;
55 static const int kSmallPrime 137;
56
57 int hashval = &;
58
last = "Lovelace” 54 /* Iterate across all the characters in the first name, then the last
> Registers 658 * name, updating the hash at each step.

@ 61 *f
» WATCH i

52 for (char cha
~ CALL 5TACK 63 /%

Gh; > Qt GUI Event Loop [1]  PAUSED 654
> [3] PAUSED 65
> [6] BALSED 66

> ; it will vun fThe rest of the nameHash

68

v Studentmain... [PAUSEDONSTER .o function until it finishes and refurns.,

nameHash({std::string first 70

studentMain{) MNameHa.. 71 /

std::__ invoke_impl<int, inm 72

~ Locals

ch = 1ee 'd’

ksmallPrime = 137
hashVal =
first = "Ada”

Don't click just yef, Buf when you do click,

> PAUSED

i1 inwoke r<int, int (¢ - i i T
- - PROBLEMS OUTPU DEBUG COMNSCOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape)

1:_Function_handler<int

@ r:function<int()>: :operi

Lo W : Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
operator( )l const sTtruct 1

e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
::_ dinwvoke impl<int, Qft ’
{% = = 66 ch = tolower{ch);
» BREAKPOINTS




Edit Selection WView Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visy

RU.. | D| Mo Config~ | &% -+ € NameHash.cpp X o -

~ VARIABLES G+ MameHash.cpp » & nameHash(string, string)
48 =
49 int nameHash{string first, string 13

58 /* This hashing scheme needs two prime numbers, a large prime and a small
__for_range = "Adalovelac.. 51

~ Locals

ch = 1ee 'd’

* prime. These numbers were chosen because their product is less than
_ for_begin = 128 "d’ 52 * 2731 - kLargePrime - 1.

__Tor_end =@ *\@@8’ 53 L |

kLargePrime = 15485863 54 static const int klLargePrime = 15485863;

55 static const int kSmallPrime 137;

56

ksmallPrime = 137
hashVal =

57 int hashval = &;
C8

last = "Lovelace” ] /* Iterate across all the characters in the first name, then the last
» Registers 60 * name, updating the hash at each step.

@ 61 *f
» WATCH i

first = "Ada”

52 for (char cha
~ CALL 5TACK 63 /%

Gh > Qt GUI Event Loop [1]  PAUSED 654

dhit — N Now, go click that bufton, If you did

> [6] BALSED 66
67

> sy 7 everything right..

“ Student main...  PAUSED DM STEP Pt

nameHash({std::string first 70

studentMain{) MNameHa.. 71 /

std::__ invoke_impl<int, inm 72

i1 inwoke r<int, int (¢ 2 - e E e
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMAL PORTS Filter (e.g. text, lexclude, \escape) p =
1:_Function_handler<int ———

@ r:function<int()>: :operi

S y o : Thread 14 "Student main(}" hit Breakpoint 2, nameHash (first="Ada", last="Lowvelace") at C:/Users/xushao/0OneDriv
(J(const struct {.

; e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
::_ dinwvoke impl<int, Qft ’
{% = = 66 ch = tolower{ch);
» BREAKPOINTS




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | B> No Configiv | & -+ € NameHash.cpp % = e 2o P90

“ VARIABLES G+ NameHash.cpp > &) main()
/D ~ Locals 16 #include <iostream

first = “Ads” 28  using namespace std;

3_9 last = "Lovelace" 21
hashvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
$ReturnValue = 15858255 23 * in main and then define it later in the program.

&
f% > Registers 24 /

25 int nameHash(string first, string last);

g5 .
27 int main() {

28 string first = getline("What is your first name? ");

g 29 string last = getline("What is your last name? ");

38

@, 31 int hashVWalue = nameHash(first, last);
> WATCH 32

~ CALL STACK 33

c‘h » Qt GUI Event Loop [1]  PAUSED 34
25

A _ . you should end up with something that

37

> 7] PAUSED it I \OOkS \|\<6 ‘H’”S'

v Student main...  PAUSED ON STEP 39

> 151 PALISED

» [6] PALSED

studentMain() MNameHa.. 45

std::_ inwvoke impl<int, im 41 /

std::__ invoke r<int, int (° 42 For those of you W

std:: Function handler<int - o o i
- - PROBLEMS OUTPU DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) ,O

std: : function<int()>::operi
@ operator{){const struct {.

. : . Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuechac/OneDriv
std::  invoke impl<int, Qi

e/computer science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
66 ch = tolower{ch};

{E}' std:: inwvoke r<int, QtGui
» BREAKPOINTS




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp % i 2% T 0 0

“ VARIABLES G+ NameHash.cpp > & main()
/O ~ Locals 16  #include <iostream

Tirst = "Ads” 28  using namespace std;

g_g last = "Lovelace® 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
$ReturnValue = 15058255 23 * in main and then define it later in the program.

&
f% > Registers 2 /

25 int nameHash(string first, string last);

a5 .
27 int main() {

28 string first = getline("What is your first name? "};
A 29 string last = getline("What is your last name? ");
30
@ 31 int hashValue = nameHash(first, last);
> WATCH 32
~ CALL STACK 33
c’h » Ot GUI Event Loop [1] | PAUSED 34 :
35 i . .
6 Let's Take a minute To get our bearings,

37
> [ PAUSED L Where exac‘\'\% are we?

v Student main... | PAUSED OM STEPR 3g

» 5] PAUSED

> [6] PAUSED

studentMain{) NameHa... A&

std::_ invoke impl<int, im 41 /

std::__ inwvoke r<int, int (¢ 42 For those of you W

- [ (] " L o C - . —~

std:: Function handler<int . s o _, e
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,O = ~ X

std: :function<int()>::operi

operator () {const struct {
@ 5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi : f : i 2 i 2
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
66 ch = tolower{ch};

{:% std:: inwoke r<int, QtGui

» BREAKPOINTS




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp % i 2% T 0 0

“ VARIABLES G+ NameHash.cpp > & main()
p ~ Locals 16  #include <iostream

Tirst = "Ads” 28  using namespace std;

gj last = "Lovelace® 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
$ReturnValue = 15058255 23 * in main and then define it later in the program.

&
f% > Registers 2 /

25 int nameHash(string first, string last);

BS .
27 int main() [

28 string first = getline("What is your first name? "};

A 29 string last = getline("What is your last name? ");

30

@ 31 int hashValue = nameHash(first, last);
> WATCH 32

~ CALL STACK 33

c’h » Qt GUI Event Loop [1] PAUSED 34
» 5] PAUSED 35

2 _ well, the uellow arrow indicates that werre

37 . .
> [ PAUSED 33 baCk I main aqa”qo COO\’

v Student main... | PAUSED OM STEPR 3g

> [6] PAUSED

studentMain{) NameHa... A&

std::_ invoke impl<int, im 41 /

std::__ inwvoke r<int, int (¢ 42 For those of you W

- [ (] " L o C - . —~

std:: Function handler<int . s o _, e
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,O = ~ X

std: :function<int()>::operi

operator () {const struct {
@ 5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi : f : i 2 i 2
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
66 ch = tolower{ch};

{:% std:: inwoke r<int, QtGui

» BREAKPOINTS




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| No Configre | &3 - G- NameHash.cpp X i 2% T 0 0
“~ VARIABLES G+ NameHash.cpp > £ main()
p ~ Locals 16  #include <iostream

Tirst = "Ads” 28  using namespace std;
last = "Lovelace” 21
mkiiiiediie— 22 /* Prototype for the nameHash function. This lets us use the function
$ReturnValue = 15058255 23 * in main and then define it later in the program.
24 b
25 int nameHash(string first, string last);
26
27 int main() {
28 string first = getline("What is your first name? "};
29 string last = getline("What is your last name? ");
30
@ 31 int hashValue = nameHash(first, last);
> WATCH 32
~ CALL STACK 33

c’h » Qt GUI Event Loop [1] PAUSED 34
35

2 _ We can see That the nameHash function

37

S wisED ) retfurned 15058255, Thanks, debugger:

v Student main... | PAUSED OM STEPR 3g

» 5] PAUSED

> [6] PAUSED

studentMain{) NameHa... A&

std::_ invoke impl<int, im 41 /

std::__ inwvoke r<int, int (¢ 42 For those of you W

- [ (] " L o C - . —~

std:: Function handler<int . s o _, e
- - PROBLEMS QUTPU DEBUG COMNSOLE TERMIMNAL PORTS Filter (e.g. text, lexclude, \escape) ,O = ~ X

std: :function<int()>::operi

operator () {const struct {
@ 5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi : f : i 2 i 2
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/NameHash.cpp:66
66 ch = tolower{ch};

{:% std:: inwoke r<int, QtGui

» BREAKPOINTS




:Q File Edit Selection View Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code D0 = I - O b

@ RU.. | [»| Mo Configi | 688 --: G- NameHash.cpp % =1 2% T 90 & & & 0
~~ VARIABLES G NameHash.cpp » & main()
/D ~ Locals 16  #include <iostream>
Tirst = "Ads” 28  using namespace std;
g_g 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
- T T 23 * in main and then define it later in the program.
& » Reqgisters s o
25 int nameHash(string first, string last);
o 26
E:' 7 int main() {
28 string first = getline("What is your first name? "};
A 29 string last = getline("What is your last name? ");

g int hashValue = nameHash(first, last);
» WATCH

~ CALL STACK
c’h » Qt GUI Event Loop [1] PAUSED

o — But it we look up over here, we see that
i — hashValue isn't storing 15058255, even though that’s
what was refurned,

Al | PALSED
“ Student main...  PAUSED OM STER
studentMain{) MNameHa...

S R S (You might see a number other Than o on
std::__ inwvoke r<int, int (¢
¢ i ) ’

std:: Function handler<int %Ouy S%S‘\—em — “'ha‘\— S Oka%’) 0= A R

std: :function<int()>::operi
@ operator () {const struct {

td : ke impl<int, G Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv

=5 HH InvoKe 1Im 1nT, , & a - s . . r

== < e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
{%} std:: inwoke r<int, QtGui 66 h tolower(ch)
= tolower(ch};

» BREAKPOINTS >




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 0 - O x

ii:rj RU.. | [»| Mo Configi | 688 --: G NameHash.cpp * =1 2% T 90 & & & 0
~~ VARIABLES G NameHash.cpp » & main()

/O ~ Locals 16 #include <iostream:

Tirst = "Ads” 28  using namespace std;
g-g last = "Lovelace® 21

hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function

$ReturnValue = 15058255 23 * in main and then define it later in the program.

LS

& » Registers s /

25 int nameHash(string first, string last);

B:I? 26

7 int main() {
28 string first = getline("What is your first name? "};
A 29 string last = getline("What is your last name? ");

g int hashValue = nameHash(first, last);
» WATCH

~ CALL STACK
c’h » Qt GUI Event Loop [1]  PAUSED

» 51 PAUSED
> @ sauseD But it looks like we've sefting hashValue equal to
> M PALISED

“ Student main...  PAUSED OM STER ‘H’\e V\MMbeV ﬂ’laT WaS VeJﬂ/(VV\eOI b"&

studentMain{) MNameHa... : .
std::_ invoke impl<int, im The V‘ameHaSh ‘FMWC‘hOV]o WhaT'S QOW]Q OV]?
std::_ inwvoke r<int, int (¢

std:: Function handler<int

std: :function<int()>::operi

operator () {const struct {
@ 5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi ; 2 ? . F . S
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
std::  invoke r<int, QtGui .. y
{%} — = 66 ch = tolower{ch};

» BREAKPOINTS >




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp % i 2% T 0 0

“ VARIABLES G NameHash.cpp > € main()
/O ~ Locals 16 include <iostream
first = “ada" ;@ it
last = "Lovelace® 21
gj hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
$ReturnValue = 15058255 23 * in main and then define it later in the program.

&
f% > Registers 2 /

25 int nameHash(string first, string last);

O 26
B:I 7 int main() H

&

using namespace std;

28 string first = getline("What is your first name? "};
A 29 string last = getline("What is your last name? ");

g int hashValue = nameHash(first, last);
» WATCH

~ CALL STACK
c’b; » Qt GUI Event Loop [1]  PAUSED
» 5] PAUSED

> [6] PAUSED

> M PAUSED

“ Student main...  BAUSED ON STER T"“S |S Pve‘\"\'% COO\/ ac‘\'ua\\%!
studentMain{) MNameHa...

std:: invoke impl<int, inm

std::__ inwvoke r<int, int (¢

std:: Function handler<int

i :function<int()>::operi

operator () {const struct {
@ 5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi : 2 ? - F ; -
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
66 ch = tolower{ch};

{E}' std:: inwoke r<int, QtGui

» BREAKPOINTS




:Q File Edit Selection View Go Run Terminal ---  NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code D0 = I - O b

@ RU.. | [»| Mo Configi | 688 --: G- NameHash.cpp % =1 2% T 90 & & & 0
~~ VARIABLES G NameHash.cpp » & main()
/D ~ Locals 16 #include <iostream>
Tirst = "Ads” 28  using namespace std;
g-g last = "Lovelace® 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
$ReturnValue = 15058255 23 * in main and then define it later in the program.

#
& » Reqgisters s /

25 int nameHash(string first, string last);

O 26
B:' 7 int main() {
28 string first = getline("What is your first name? "};
A 29 string last = getline("What is your last name? ");
30
@ B | int hashValue = nameHash(first, last);
» WATCH 32
~ CALL STACK 33
c’h » Qt GUI Event Loop [1]  PAUSED 34
£ 3 v . ' .
e ~= . What's happened is that we've just returned
> s 2] from nameHash with a value, but since we're
v Student main...  PAUSED OM STEP 3 qo‘mq ‘\’hyouqh ‘H,‘e PYOanm one S“—ep af 3 1'|me,
et e ] we haven'T actually assigned that value fo
std:::in\.foke:r‘<int, int (¢ 4 haShva\Me %GT!

std:: Function handler<int

PROBLY P ~ X
std: :function<int()>::operi
@ operator () {const struct {
5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi ; 2 ? . F . S
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
std::  invoke r<int, QtGui i y
{%} — - 66 ch = tolower{ch};

» BREAKPOINTS >




x)
i

Jo
5
0
g5
A
Be

reh
£+ ]

Filz

Edit Selection View Go Run  Terminal MNameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 0 - O x
RU.. | [»| Mo Configi | 688 --: € NameHash.cpp X & @& 1 O
~~ VARIABLES G NameHash.cpp » & main()
~ Locals 16 #include <iostream>
Tirst = "Ads” 28  using namespace std;
Iast = "Lovelace” 21
hachvalue = @ 22 /* Prototype for the nameHash function. This lets us use the function
$ReturnValue = 15058255 23 * in main and then define it later in the program.
.
» Registers 24 < / 5 . 8
25 int nameHash(string first, string last);
26
7 int main() {
28 string first = getline("What is your first name? "};
29 string last = getline("What is your last name? ");
38
B | int hashValue = nameHash(first, last);
> WATCH 32
~ CALL STACK 33
» Qt GUI Event Loop [1]  PAUSED 24
i 2
> [5] PALISED v d N v 4F :
e = ] Let's do a *Step Over” so thal we can Ttinish
£ 3 . . . . . "
> m w= | execuling this line, Click *Step oOver,” and
v Student main... |[PAUSED ON STER 3 |—F %OM d|d evey%fh|nq V‘qu‘—...
studentMain{) NameHa... 4
std:: invoke impl<int, inm 4
std::__ inwvoke r<int, int (¢ 4
std:: Function handler<int e /O = ~ x

std: :function<int()>::operi
operator(){const struct {.

std:
std:

:_ invoke impl<int, Qi

:__invoke r<int, QtGui

» BREAKPOINTS

Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66

66 ch = tolower{ch};




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 0 - O x

ii:rj RU.. | [»| Mo Configi | 688 --: G NameHash.cpp * =12 % T 90 & & & 0
~~ VARIABLES G NameHash.cpp » & main()
}:} v Locals 16  #include <iostream>
Tirst = "Ads” 28  using namespace std;
21
22 /* Prototype for the nameHash function. This lets us use the function
23 * in main and then define it later in the program.
24 b
25 int nameHash(string first, string last);
26
7 int main() {
28 string first = getline("What is your first name? "};
g& 29 string last = getline("What is your last name? ");
30
E@? 31 int hashValue = nameHash(first, last);
> WATCH 32
~ CALL STACK D33 cout << "The hash of your name is: " << hashWalue << endl;
c’h » Qt GUI Event Loop [1]  PAUSED 24 | return 8;
» [5] PAUSED 35 '
> [6] PAUSED 6
Al | PALSED ’ .
e smoae ] ees you should see the right value get stored
cudentiein) ez, (notice iT's in red!) and we've moved fo
std:: invoke impl<int, inm 4 |
std::__ inwvoke r<int, int (¢ 4 The V]GXT hme‘
std:: Function handler<int P /O = ~ x

std: :function<int()>::operi

operator(){const struct {.
Thre ers/xuehao/0OneDriv

std:: invoke impl<int, Qi : 2 &
e/computer_s utorial/MNameHash.cpp:66
66 ch = tolower{ch};

{%} std:: inwoke r<int, QtGui
» BREAKPOINTS >




¥] File Edit Selection View Go Run Terminal -+ NameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 0 - O

@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp * =1 2% T 90 & & & 0
~~ VARIABLES G NameHash.cpp » & main()
}:) ~ Locals 16  #include <iostream:
Tirst = "Ads” 28  using namespace std;
i‘g last = "Lovelace® 21
hashvalus = 15858255 22 /* Prototype for the nameHash function. This lets us use the function

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

» Registers
E% 24 *f

25 int nameHash(string first, string last);

26

7 int main() {

28 string first = getline("What is your first name? "};
29 string last = getline("What is your last name? ");
30

31 int hashValue = nameHash(first, last);

27

~ CALL STACK
G > QtGUI Event Loop [1

*> sl

2 [6]

>m

w Student main...
studentMain()

“The hash of your name is:

<< hashValue << endl;

AT this point, we've seen just aboul everything
we care about, Rather than single—stepping :
all The way 1o the end, let's just fell the s

program to keep on running,

std:: invoke

std::_ invoke |

std:: Function handler<int

std: :function<int()>::operi

@ operator(){const struct {.

5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi

e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
66 ch = tolower{ch};

{E} std:: inwoke r<int, QtGui

» BREAKPOINTS >

PROBLEMS OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) /O = ~ X




¥ File Edit Selection View Go Run Terminal MNameHash.cpp - Assignment 0 Debugger Tutorial - Visual Studio Code B0 0 - O x
@ RU.. | [»| Mo Configi | 688 --: G NameHash.cpp % e ¥ T OO0 4 & 14 0
~~ VARIABLES G NameHash.cpp » & main() k
/O ~ Locals 16 #include <iostream:
Tirst = "Ads” 28  using namespace std;
i‘g Iast = "Lovelace” 21
hashvalus = 15858255 22 /* Prototype for the nameHash function. This lets us use the function
> Registers 23 * in main and then define it later in the program.
E% 24 %
25 int nameHash(string first, string last);
a5 .
7 int main() Y4
28 string first = getline("What is your first name? "};
A 29 string last = getline("What is your last name? ");
38
31 int hashValue = nameHash(first, last);
@ » WATCH 33
~ CALL STACK D33 cout << "The hash of your name is: " << hashWalue << endl;
c’h » Qt GUI Event Loop [1]  PAUSED 24 | return 8;
» 51 PAUSED 35 i
> 6] w7 To do this, click on this buffon, It you hover
> M PAUSED 3
. . . . . Y
~ Student main... PAUSED ON STER 3 over |T, |T says COV]‘\—W\M@, aV]d _H’]a‘\’ buhLOﬂ
studentMain{) NameHa... 4 .
' th d let it k
std::  invoke impl<int, im 4 meaV]S MV]PaMSG e PVOQVBYY\ an € | 66P
std::__ inwvoke r<int, int (¢ 4 . ‘F v
std:: Function handler<int YMV]VHVIQ Yom heye‘ / i
= = PROET™ D= ~ x
std: :function<int()>::operi
@ operator(){const struct {.
5 : . Thread 14 "Student main{}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuehao/OneDriv
std:: invoke impl<int, Qi : 2 ? - F ; -
e/computer_science/stanford.cs186b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MNameHash.cpp:66
std::  invoke r<int, QtGui y
— - 66 ch = tolower{ch};

» BREAKPOINTS




Selection View Go Run  Terminal  --- NameHash.cpp - Assignment 0 Debugger Tutonal - Visual Studio Code

RU.. | [»| Mo Configi~ | &35 --» € NameHash.cpp %

~ VARIABLES G+ NameHash.cpp » & main()
16 #include <iostream

i

20
21

22 File  Edit  Optons  Help
23

24 |la@d TS A @ 9 @
25
26 What is your first name? Ada

27 What is vour last nam=? Lovelace
28 The hash of your name is: 15058255

29
30

31
@ » WATCH 32

» CALL STACK Running 33
@ Qt GUI Event Loop ...  RUNNING 34

" e s 1 you do, you should see something like this,

36

7| (The program window might nof automatically

38

= pop up, That's okay! TJust open it manually,)

4

2 Our program is now done running: U

- e

PROBLEMS OUTPUT DEBUG COMSOLE TERMINAL PORTS Filter (e.g. text, lexclude, \escape) ,O

161 RUNMING

RUNMING

@ Thread 14 "Student main(}" hit Breakpoint 2, nameHash {(first="Ada", last="Lovelace")} at C:/Users/xuechac/OneDriv
e/computer_science/stanford.cs1@6b.win25/Topic 8. Introduction/Assignment @ Debugger Tutorial/MameHash.cpp:66

{E;. 66 ch = tolawer{ch);

» BREAKPOINTS




— ™~

So there you have ifr You've now golten more
familiar with the debugger:

N—




— ™~

You know how to set a breakpoint to pause the
program at a particular point,

N—




— ™~

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

N—




— ™~

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

N—




— ™~

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

N—




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

\ your programs work,




And, if you continue to build larger and larger™
pieces of soffware, you'll find that knowing how
fo use a debugger is a surprisingly valuable

N skill




—

N—

Hope this helps, and welcome to CS1018!

™~
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