Assignment O0: Using the Debugger

This assignment was written by Keith Schwartz. Thanks, Keith!



Hi everybody:




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




run i1,

N—

—

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




IT's veally useful for helping find errors in

your programs, and the more practice you

get with it, the easier it'll be to correct
mistakes in The programs you wrife,




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

\




To start fhings off, open up fhe Name Hash

® - o File Edit Build Debug Analyze Tools Window Help )) 10:24AM %
e e o program you ran in Part One of this assignment, RN
| name-hash.pro
> [ Headers * .
gy . Scroll down to fhe nameHash function so that you
» & lib/stanfordcPPLib For tho
v src * . . . .
igﬁname_hash.cpp treats CaVl See The eV]ﬁVe 'FMV\C‘hOV\ ”,] %OMY \/‘”V]dO\/\/o
> [ Other files * It then
* F p, whe
* some smaller p —— m—— —— P
e * but we thought it might be fun!
== */
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large Fin
ﬁ; * prime. These numbers were chosen because their product ™ e
* 2731 - kLargePrime - 1.
2 “/
= static const int kLargePrime = 16908799;
) static const int kSmallPrime = 127;
-1 int hashval = 0;
!i; /* Iterate across all the characters in the first name, then the last
—B * name, updating the hash at each step.
E Open Documents s B = */
m. name_hash.cpp for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values of
—_ * lower-case letters are always less than 127.
| } */
ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
}
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¥ = P B2 (100%) 4)) 10:224AM %

® - o File Edit Build Debug Analyze Tools Window Help
+ # Line:1,Col:1 B+

Projects S e BrE ¢ name hash.cpp X | <Select Symbol>

of the input and produces a number.

*

v i name-hash
| name-hash.pro

»> [ Headers *
T B lb/StanfordcPPLib * For those of you who are more mathematically inclined, this function
'ﬂgmmemmmp * treats each character in the input name as a number between 0 and 128.
> [@ Otherfiles * It then uses them as coefficients in a polynomial over the finite field
S X b o where n dc g Jlarge nrime number _and ovaliafes that polynomial at
" - this for CS106B,
= / L TN
a = Move your mouse cursor so that it's in the space
E Analyze N N N
- right before fhe line number for line we, e and o small
ﬁ; y is less than
75 Now, click the mouse:
int hashVal = 0;
!i‘ /* Iterate across all the characters in th he last
—b * name, updating the hash at each step.
E Open Documents s B = */
‘lm:‘ name_hash.cpp for (char ch: first + last) {
/* Convert the input character to lower case. alues of
—_ * lower-case letters are always less than 127.
| } */
nnnnn _— ch = tolower(ch);
=, % hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
Debug }
L return hashVal;
| P& }
<
4
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® - o File Edit Build Debug Analyze Tools Window Help

-
2
)

3] o N

I

A

Projects

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Open Documents s B =
name_hash.cpp

s e B = €

¥ = B3 B (100%) 4)) 10:41AM %

name hash.cpp = <Select Symbol> $ ine: 1, Col: +
o] hash 4 /X <select Symbol $'# Line:1,Col: 1 B

* of the input and produces a number.

%

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

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

X nomial at
/ . , for CS1068,
When you do, you should see a red circle with a
little hourglass pop up.
nd a small
ss than
This is called a breakpoint., If we run the program
in debug mode, whenever the program gefs to
this line, it will pause and open up the debugger
\ so we can see whal's going on, S
/
for (char ch: first + last) {
/* Convert the input character to lowe lues of

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

return hashVal;

}
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® - o File Edit Build Debug Analyze Tools Window Help = H 3 = (100%) 4)) 10:41AM %

Projects e BrE ¢ name hash.cpp X | <Select Symbol> < # Line:1,Col: 1 B+
v &8 Rame-hash * of the input and produces a number.
| name-hash.pro

»> [ Headers
v ligd Sources

» [ lib/StanfordCPPLib For those of you who are more mathematically inclined, this function
v i src

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

int nameHash(string first, string last){
/* _Thic haching cchema noode fwo prime numbore s large prime and a small

" Now, we're going To vun this program in debmss then
mode. To do so, click on the ‘*run in debug mode”
button in the botfom—right corner of the screen,

It's the one just below the regular green *run”

N button, When you do..

e last

7/
Open Documents s B =

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

S|

lues of

*/
nnnnn . @ ch = tolower(ch);
=, hashVal = (kSmallPrime * hashVal + ch) % kLargePri
oo }
~ return hashVal; L

g }

!
¥ 2 TilsswesJTsearch Resutts ET Appiication outputE compite output JE omi/s console J cenerat essage<



you should see something like thist Notice that
a bunch of exira panels popped up in @t Creator.

x - o File Edit Build Debug Analyze Tools Window . = 3 = (100%) 4)) 10:46AM 1%
e eeeaeal  We'll Talk about what each of these windows mean |lgmaan. w0
v @ name-hash =
o -hash. .
& pametashore in a second.
’ “:?;Siml]i;c/esstanrordcppub dnction
T ame_hashpp * treats each character in the input n@® petween 0 and 128
» [ Other files * It then uses them as coefficients in a po r the finite fie
* F p, where p is a large prime number, and evat™w hat polynomial 4
* some smaller prime number q. (You aren't expected now thi r C§
- * but we thouaht it miaht be fun!
£ */ @ - 0 Console
8 :i.nt File Edit Options Help
nal, ¢ is your first name? | 4
/* larg
ﬁ X t produ
! *
ﬂ X
S st
) st
/] in
!i‘ /B name, then the las
—§ * :
Lol *
Open Documents s B =
W' name_hash.cpp fo
F The numeric values
T - > B/ .
L # &l
@ ch = tolower(ch);
Level  Function File Line Number Function File Line Address Condition Ignore Threads
@1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
Build
| Bl ©- Type to locate (Ctr... n lssues Search ResultsApplication OutputnCompile Output QML/JS Consolenceneral Messages




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

x - o Fjle Edit Build Debug Analyze Tools Window

= P B (100%) 4)) 10:50AM 3%

v i name-hash
| name-hash.pro

»> [ Headers

v ligd Sources

T ame_hashpp * treats each character in the input n@® petween 0 and 128
» [ Other files * It then uses them as coefficients in a po r the finite fie
* F p, where p is a large prime number, and eva hat polynomial 4
* some smaller prime number q. (You aren't expected now thi r C§
R * but we thouaht it miaht be fun!
\ */ @ - O Console
- Q . t File Edit Options Help
“3 in nz What is your first name? Ada
‘? / What is your last name? ~Larg
s A * f produ
- *
ﬂ *
= st
) st
E in
!i‘ /B name, then the las
—§ * :
- *
Open Documents s B =
\WW name_hash.cpp fo
The numeric values
E_‘ 4

name-hash

Projects S e BrE ¢

> i@ lib/StanfordCPPLib

enfer, as shown here.

File

Level

Function Function

Name Value Type

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

File Threads

(all)

Address Condition

0x4c9cc3

Line Ignore

|l ©- Type to locate (Ctr...

[ P mnund



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

x - o File Edit Build Debug Analyze Tools Window
Projects S e B3 ¢ »

v i name-hash
| name-hash.pro

» [l Headers

v ligd Sources

'igmmemmmp * treats each character in the input n@® petween 0 and 128
» [ Other files * It then uses them as coefficients in a po r the finite fie
* F p, where p is a large prime number, and eva hat polynomial 4
* some smaller prime number q. (You aren't expected now thi r C§
Ry * but we thouaht it miaht be fun!
\ */ @ - 0 Console
D int File Edit Options Help
“3 ns What is your first name? Ada
"? / What is your last name? Lovelace 1arg
Help * f produ
*
*
st
st
in
/B name, then the las
* E
*
Open Documents s B =
name_hash.cpp fo
The numeric values

name-hash

> i@ lib/StanfordCPPLib

w T8I o2 O E Threads:
Level

Function File Function

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

Address
0x4c9cc3

File Line

Condition

Ignore

Threads
(all)

|l ©- Type to locate (Ctr...
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x - o Fjle Edit Build Debug Analyze Tools Window
Projects S e BrE ¢

v i name-hash
| name-hash.pro

»> [ Headers

v ligd Sources

v i src

» [ other files

Projects

L]

Analyze

e

Help

name_hash.cpp

A

-
2
=
<3
!E
~

name-hash

Open Documents v

> i@ lib/StanfordCPPLib

|« name_hash.cpp

As soon as you hif enter, a bunch of Things are
going to pop up in Qt Creator, Don'1 panic: It's

Name Value Type
normal,
* treats each character in the input n@® petween 0 and 128
* It then uses them as coefficients in a po r the finite fie
* F p, where p is a large prime number, and eva hat polynomial 4
* some smaller prime number q. (You aren't expected now thi r C§
* but we thouaht it miaht be fun!
*/ & - 0 Console
. t File Edit Options Help
int D What is your first name? Ada 3
/ What is your last name? Lovelace ~Larg
- f produ
*
*
st
st
in
/B name, then the las
* 3
= *
fo
The numeric values

Function File

Level

Threads
(all)

Address Condition

0x4c9cc3

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

Ignore

|l ©- Type to locate (Ctr...

| T T 5 [T, I SCIVAED e -




x - o File Edit Build Debug Analyze Tools Window
Projects S e BrE ¢
v i name-hash
| name-hash.pro
» [l Headers
v ligd Sources
> [ lib/stanfordCPPLib
v [ src
| name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents s B =
name_hash.cpp

name-hash

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

* treats each character in the input nd¥
* It then uses them as coefficients in a po
* F p, where p is a large prime number, and eva
* some smaller prime number q. (You aren't expected
* but we thouaht it miaht be fun!
*/ @ - 0 Console
:i.nt File Edit Options Help
ns What is your first name? Ada
/ What is your last name? Lovelace
*
*
*
st
st
in
/*
*
*
fo

Level

92 2 O E Threads:

Function File Function

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

between 0 and 128
r the finite fie
hat polynomial 4
now thi r CS

larg
t produ

name, then the las

The numeric values

Address
0x4c9cc3

File Line

Condition

Ignore

Threads
(all)

|l ©- Type to locate (Ctr...

([ 2 TS [ I S s -



Shazam! We're back in QT Creator, and fhere's
e fons of values showing up everywhere,

v i name-hash
| name-hash.pro
»> [ Headers

= B 3 B9 (100%) 4) 10:51AM %
Name Value Ty

| » __for_begin @Ox7FFFFFFFe030 st
» _for_end  @Ox7fFFFFFfe040 sk
_ for_range <not accessible>

v ch 65 A’ ch
“?“i? :Lc/esstanfordCPPLib TSt e s
M igcname r— */ KLargePrime 16908799 inl
» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh
/* This hashing scheme needs two prime numbe rge prime and a
* prime. These numbers were chosen because their bduct i s th
L. * 2731 - kLargePrime - 1.
] o :
Analyze statJ..c const }nt kLargePrime = 16908799;
(2) static const int kSmallPrime = 127;

Help

int hashVal = 0;

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

-
2
=

Iy

*/
Open Documents N © 66 |Ch = t010wer(Ch);
name_hash.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

& m Ak

N

name-hash

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

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 { ; ] v

o N 1T » CTETTS & [T (I v s -




There's a lot going on right here, Let's see what's
® - o File Edit Build Debug Analyze Tools Window .
Projects S e I € haPPeVHV]q,

v i name-hash
| name-hash.pro
»> [ Headers

= B 3 B9 (100%) 4) 10:51AM %
Name Value Ty

| » __for_begin @Ox7FFFFFFFe030 st
» _for_end  @Ox7fFFFFFfe040 sk
_ for_range <not accessible>

v ch 65 A’ ch
“?“i? :Lc/esstanfordCPPLib TSt e s
M igcname r— */ KLargePrime 16908799 inl
» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh
/* This hashing scheme needs two prime numbe rge prime and a
* prime. These numbers were chosen because their bduct i s th
L. * 2731 - kLargePrime - 1.
] o :
Analyze statJ..c const }nt kLargePrime = 16908799;
(2) static const int kSmallPrime = 127;

Help

int hashVal = 0;

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

-
2
=

Iy

*/
Open Documents N © 66 |Ch = t010wer(Ch);
name_hash.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

& m Ak

N

name-hash

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

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 { ; ] v

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help

Projects e
v i name-hash
| name-hash.pro
» [l Headers
v ligd Sources

v [ src

» [ other files

Projects

L]

Analyze

e

Help

> i@ lib/StanfordCPPLib

| name_hash.cpp

B3 € * name hash.cpp + /X 7 nameHash(string, string): int

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

int nameHash(string first, string last){

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

® = P 2 (100%) 4)) 10:51AM %

+ # Line: 66, Col: 9 B+

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

First, nofice that our red breakpoint now has a

yellow arrow in if,

7

for (char ch: first + last)

= /* Convert the input characte

g o175 * lower-case letters are always 1

— : ‘ */

E | Open Documents s B = c 66: |Ch = t010wer(Ch);

‘1!:: name_hash.cpp N S hashVal = (kSmallPrime * hashVal + ch)
Cm= }

=
—_—
L u
M name-hash
=l
Debug
»
P
“;\

return hashVal;

case.

—

then the 1las

The numeric values
n 127.

€;

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

Function File

Line Number
“ 0 nameHash name_hash... 66 @1
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208

4 main name_hash... 27

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

File Line Address

0x4c9cc3

Condition

Name

» _ for_begin

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

Ignore

Value
@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
65 'A'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

(all)

|l ©- Type to locate (Ctr...

T ' CTTEITS b [ I SR s -

Threads

Ty
sk
sk

ch
sk
int
int
int
sk



® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 10:51AM %

Projects e BrE ¢ name hash.cpp + /X 7 nameHash(string, string): int <+ # Line: 66, Col:9 =8 Name Value Ty
T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a|y —for-begn @OTTe0d0 ot
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
v e . .
™ B Up/StanfordcPpLb * but we thought it might be fun! Mhist | QOfiTe100 st
M itsj'cname r— */ kLargePrime 16908799 int
= _hash. . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
—— s — "

Projects

= This yellow arrow indicates where in the program

n . .
- - we are right now, The program sfopped running af
75 This line because we hif that breakpoint you set
i eav\iev. then the las

/
E for (char ch: first + last)
= /* Convert the input characte case. The numeric values
B‘ o175 * lower-case letters are always 1 n 127.
—1 N . */
| o T ——— & 66 lch = tolower(ch);
‘1!:1 name_hash.cpp . ’ hashVal = (kSmallPrime * hashVal + ch) e;
i Q-,' } . .

- return hashVal; |

fm G 7 (C92 ¢Z ( [E] Threads: #1name-hash  + Stopped at breakpoint 1 (1) in thread 1.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
> “0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
@ 2 Main e 3

_— ‘ 3 sta_rtupMain platform.cpp 2208
u 4 main name_hash... 27 C ; y D

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 10:51AM %

Projects e BrE ¢ name hash.cpp + /X 7 nameHash(string, string): int <+ # Line: 66, Col:9 =8l Name Value Ty
T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a|y —for-begn @OTTe0d0 ot
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
v e . .
™ B Up/StanfordcPpLb * but we thought it might be fun! Mhist | QOfiTe100 st
M itsj'cname r— */ kLargePrime 16908799 int
= _hash. . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
—— s — "

Whenever you pop up the debugger, if's qood?
figure out exactly where you are in the program
Thal you're running, so you'll get info the habit

NhaD

of checking for this yellow arrow, then the las
/
for (char ch: first + last)
= /* Convert the input characte case. The numeric values
B ‘ /' >4 * lower-case letters are always 1 n 127.
—1 , = */
E Open Documents s B = ¢ 66 | |Ch = tOlower(Ch) ; .
- name_hash.cpp ’ hashVal = (kSmallPrime * hashVal + ch) e;
‘ Yol at 0 0
V= }

- return hashVal;
= } NS
n name-hash
| }

=, \ ‘

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

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

- - 3 startupMain  platform.cpp 2208
u ] > 4 main name_hash... 27

o N 1T » CTETTS & [T (I v s -




Projects

v i name-hash
| name-hash.pro
» [l Headers

v ligd Sources

v [ src
| name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents
name_hash.cpp

® - o File Edit Build Debug Analyze Tools Window Help
Y S B3 ¢ »

> i@ lib/StanfordCPPLib

>

name hash.cpp . $'# Line: 66, Col:9
* F p, where p is a large prime number, and evaluates that polynomial 4
* some smaller prime number q. (You aren't expected to know this for CS
* but we thought it might be fun!
*/
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
*/

“ nameHash(string, string): int

static const int kLargePrime
static const int kSmallPrime

16908799;
127,

Name

-| » __For_begin

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
65 'A'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

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

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

|l ©- Type to locate (Ctr...

A\ J

X4

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

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

Threads

® = P 2 (100%) 4)) 10:51AM %
g+

Ty
sk
sk

ch
sk
int
int
int
sk
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® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B3 ¢

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

HEn AN IAD

name hash.cpp %X 7 nameHash(string, string): int <+ # Line: 66, Col:9 =8 Name
* F_p, where p is a large prime number, and evaluates that polynomial a&; —fo-begn
* some smaller prime number q. (You aren't expected to know this for CS| _forrage
* but we thought it might be fun! st
* / kLargePrjme
int nameHash(string first, string last){ Lo

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

static const int kLargePrime

static const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

then the 1

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
65 'A'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

® = P 2 (100%) 4)) 10:51AM %

Ty
sk
sk

ch
sk
int
int
int
sk

‘ o175 * lowe
1 4 Y * /
| n . .
Open Documents s B = = 66 : ﬁh : 2|gh‘\' V]O\/‘// \/‘/e kV\O\/\/ \/‘/e ! Ve |V] The nameHaSh
\ \ name_hash.cpp V4 as
{ LS . .
Slm =t } function, because our helpful friend the Yellow
return ha .
Arvow Tells us exactly what line we're on:
2 MET - /
— » ' ¢
1 : Level  Function File Function File Line Address Condition Ignore Threads
> 1 “0 nameHash name_:aslr:.“ 66 nameHash(... /home/keit... 66 0x4c9cc3 (all)
@ U2 wan maincpp 23
= Il = : | _
u | Bl ©- Type to locate (Ctr... 3 nlssues Search ResultsApplication OutputnCompile Output QML/JS ConsolenceneralMessages_
<

X4

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



® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 10:51AM %

Projects S e BrE ¢ name hash.cpp + /X 7 nameHash(string, string): int

<+ # Line: 66, Col:9 =8l Name Value Ty

T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a;—forbegn SOCTHIecs0 =
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
T B bstanfordcPpLib * but we thought it might be fun! > first @OXTFFFFFfe100 st
M i;cname r— */ EE::‘g\;,eall’rjme (1)6908799 :::

» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh

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

static const int kLargePrime

static const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

NhaD

Open Documents s B = © 66 |Ch =

chi = However, the yellow arrow can't fell us exactly
name_hash.cpp as

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

HE 3

-
—
: name-hash /
;I . PR it ‘ - ;
Debug . >
1 Function File Function File Line Address Condition Ignore Threads
> 1 “0 nameHash name_hash... 66 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ 1 2 Main main.cpp 23
- 1 3 startupMain  platform.cpp 2208
u ] u 4 main name_hash... 27 ¢ : ] D
D TS 1T » ETEITT § (T (T R e -
< L4

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



Projects

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

v ligd Sources
v [ src
| name_hash.cpp
» [ other files

Projects

L]

Analyze

o

Help

Open Documents
name_hash.cpp

® - o File Edit Build Debug Analyze Tools Window Help
Y S B3 ¢ »

> i@ lib/StanfordCPPLib

name hash.cpp X $'# Line: 66, Col:9
* F p, where p is a large prime number, and evaluates that polynomial 4
* some smaller prime number q. (You aren't expected to know this for CS
* but we thought it might be fun!
*/
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
*/
static const int kLargePrime
static const int kSmallPrime

# nameHash(string, string): int

16908799;
127,

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

¥ = 3 9 (100%) 4) 10:51AM {i%
g+

Name Value Ty

| » __for_begin @Ox7FFFFFFFe030 st

» _for_end  @Ox7fFFFFFfe040 sk
_ for_range <not accessible>

ch 65 'A' ch

> first @OxT7FFFFFFfe100 st

hashval 0 int

kLargePrime 16908799 int

ksmallPrime 127 int

> last @OX7fFFFFFfe120 sk

>

¢

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

Condition

Threads
(all)

Ignore

main name_hash...

|l ©- Type to locate (Ctr...

A\J 24

An BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B B = - -
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® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 10:51AM %

Projects S e BrE ¢ name hash.cpp + /X 7 nameHash(string, string): int + # Line: 66, Col:9

=8 Name Value Ty

T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a;—forbegn SOCTHIecs0 =
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
" & lbyStanfordcppLib * but we thought it might be fun! > first @OXTffe100 sk
v ;cname — */ :Ez:‘g\;,eall’rjme (1)6908799 :::

» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh

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

static const int kLargePrime

static const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

NhaD

*/ . . . .
P ——— . 66 th; NoTice that The call stack lists a series of different
[ ] name_hash.cpp as . . .
‘ ! functions in order. Here, iT has nameHash (where we

HE 3

are now) at the top, and right below that is Main,

-
—
: name-hash /
=l e ‘~ ‘
Debug .
1 Function File Function File Line Address Condition Ignore Threads
> 1 “0 nameHash name_hash... 66 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ 1 2 Main main.cpp 23
- - 1 3 startupMain  platform.cpp 2208
u ' > M 4 main name_hash... 27 ¢ ; ) v
D TS 1T » ETEITT § (T (T R e -
< L4

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



® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B3 ¢

HEn AN IAD

N

A

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents v B+
name_hash.cpp

name-hash

name hash.cpp %X 7 nameHash(string, string): int <+ # Line: 66, Col:9 B+

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

16908799;
127,

int hashVal = 0;

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

then the 1

When you do..

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

* lowe
. Ic;:/= 6o and double—click the call to main on Level
| hash 1 (your QF Creator may tell you Main is on 2
return ha imsfeaol O‘F 1, but that is Oka%).

Name Value

» _ for_begin @Ox7fFfFFffe030

» _for_end  @Ox7FfFFFFfe040
_ for_range <not accessible>
ch 65 'A'

> first @Ox7fffFFffe100
hashval 0
kLargePrime 16908799
ksmallPrime 127

> last

@Ox7fffFfffe120

¢ 7 (CS2 2 ( [E] Threads: #1 name-hash
Function File Line
1 Main name_hash... 31

3 startupMain  platform.cpp 2208
4 main name_hash... 27

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

Level Function File Line

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

Address
0x4c9cc3

Condition

Ignore
(all)

|l ©- Type to locate (Ctr...

S [T 2 T 5 [T ST s e -

Threads

® = P 2 (100%) 4)) 10:51AM %

Ty
sk
sk

ch
sk
int
int
int
sk




® - o File Edit Build Debug Analyze Tools Window Help

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents v B+
name_hash.cpp

HEn AN IAD

P

———

—_—

L u

M name-hash
=l
Debug
»
=

- °

Projects S e B-E € » name hash.cpp $IX # Line:31,Col:5 B+

¥ = P 2 (100%) 4)) 11:04AM %

Name Value Type
#include "console.h" T corme e
#include "simpio.h" // for getLine hashValue 766504679 int -
using namespace std;
/* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
*/
int nameHash(string first, string last);
int main() {
string first = getLine("What is your first name? ");
string last = getlLine("What is your last name? "); . .
< 31 ﬁnt hashValue = nameHash(first, last);
cout << "The hash of your name is: " << hashValue << endl;
return 0;

~

* ¥ X X X X ¥ X X

e e the . M

to talk mo ---..~"\

the meanti
of the in

you'll end up over here:
For those

treats eacd

It then us A_ﬂ_____,/
FE n where n . . . :

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

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

| 4
u |l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help

Projects S e B-E € » B name hash.cpp X
v i name-hash

¥ = B3 2 (100%) 4)) 11:04AM %
# Line:31,Col:5 =8 Name Value Type

i | > fi FRFFFF d:
#%I’ICIUde . cqnsqle .h" ' > lelzrsstt gggrrrffrrzgig _:Ed:::
#1include "simpio.h" // for getlLine hashvalue 766504679 int
using namespace std;

| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp . . .
» [ Other files /* Prototype for the nameHash function. This lets us use the function
* in main and then define it later in the program.
*/
int nameHash(string first, string last);

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

< 31 ﬁnt hashValue = nameHash(first, last);
cout << "The hash of your name is: " << hashValue << endl;
return 0; L
} M
/* This is the =

Open Documents v B+

\w name_hash.cpp
4

of the in

For those

* ¥ X X X X ¥ X X

Notice that the highlighted line here inc\udesm\
fo the nameHash function, This the part of the code
that acfually called nameHash, which is how we got

. It then us fo the line with the breakpoint: L
name-hash
. = FE n where
- ) ) > ( ) »
I;e_.bug (C % ¢~ ( [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Function File Line Number Function File Line Address Condition Ignore Threads
nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3

name_hash... 31
main.cpp 23
startupMain  platform.cpp 2208
name_hash... 27

4 [ : y v
o N 1T » CTETTS & [T (I v s -



® - o File Edit Build Debug Analyze Tools Window Help = H 3 = (100%) 4)) 11:04AM %

Projects e BrE ¢ ¥ name hash.cpp X # Line:31,Col:5 =8 Name Value Type

v i name-hash #include " Conso-l.e . h n -| » First @Ox7fffFfffe0a0 std::

| name-hash.pro » last @Ox7fFFFFFfe0cO std::

» i Headers #include "simpio.h" // for getLine hashvalue 766504679 int

v ligd Sources . .
» [ lib/StanfordCPPLib using namespace std;

v i src
|« name_hash.cpp

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

int nameHash(string first, string last);

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

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

B 3D

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

e e the . M

the meantil Generally speaking, you can use the call sfack as a

of the in . . .
way To see which function calls got us to the point

F h )

rbate o where the program paused af the breakpoint:

It then us A_ﬂ_____,/
FE n where n . . . :

N
~

* ¥ X X X X ¥ X X

Open Documents s B =
name_hash.cpp

& m aE

N

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

1 Main name_hash... 31
2 Main main.cpp 23
_— 3 startupMain  platform.cpp 2208
x ] > 4 main name_hash... 27

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help
e B3 ¢ »

D

By

& m A

N

Iy

Projects s
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents v B+
name_hash.cpp

A

name-hash

name hash.cpp s X # Line:31,Col:5 =5l Name
: n " “| > first
#1include "console.h e

#include "simpio.h"
using namespace std;

// for getlLine

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

int nameHash(string first, string last);

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

< 31

ﬁnt hashValue nameHash(first, last);

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

<< hashValue << endl;

~

Value

@OX7FFFFFFfe0a0
@Ox7FFfFFFfe0cO

hashvalue 766504679

Level

Function File

* This is the =

* to talk mo _ ' ---..~"\
: “ the meantil  You might notfice thal fhere's some more stuff

* of the in . , .

* in the call stack beyond just main and nameHash,

* For those

* treats ead Wha’( are 'H’IOSF/?

* It then us

* E n_ where /

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

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

¥ = B3 2 (100%) 4)) 11:04AM %

Type
std::.
std::.
int

Threads



& m aE

® - o File Edit Build Debug Analyze Tools Window Help
Projects 'Y @ B+

B 3D

N

Iy

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Open Documents v B+
name_hash.cpp

¥ = B3 E(100%) @) 11:04AM {}t
@« » name hash.cpp o

# Line:31,Col:5 =8 Name Value Type
#include "console.h" | i eois a
#include "simpio.h" // for getlLine hashvalue 766504679 ink

using namespace std;

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

int nameHash(string first, string last);

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

string last = getlLine("What is your last name? "); . .
< 31 ﬁnt hashValue = nameHash(first, last);
cout << "The hash of your name is: " << hashValue << endl;
return 0; L
} M
/* This is the =

—
Let's find out: Double=click on the line marked

*Main“ on Level 2 (or maybe 3 —— click the
next Main down the list), When you do.

of the in

For those

* ¥ X X X X ¥ X X

¢ 7 (C92 ¢ [E] Threads: #1name-hash #+ Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line

0 nameHash name_hash...
rﬁ-ﬁh--ﬂ&*ﬂ-:ﬁ--------------------

4 main name hash .

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

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Open Documents -
main.cpp
name_hash.cpp

HEn AN IAD

P

¥ = P 2 (100%) 4)) 11:07AM 3%

main.cpp o B+ Type

/* LX)

#include <iostream>

# Main(int, char *[1): int + # Line:23,Col:5 Name  Value

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

}
#endif // SPL AUTOGRADER MODE

V

0 0
NS
—

. you'll end up with something that looks like this,

~

-
—
: name-hash \ /
J.
Debug
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ %2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
] 4 main name hash... 27 [ : y v
i hash

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help
e B3 ¢ »

HEn AN IAD

P

———

—_—

L u

M name-hash
=l
Debug
»
=

- °

Projects >
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Open Documents -
main.cpp
name_hash.cpp

¥ = P 2 (100%) 4)) 11:07AM 3%
# Main(int, char *[1): int $

main.cpp il ¢ # Line:23,Col:5 B Type

/* LX)

#include <iostream>

Name  Value

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

}
#endif // SPL AUTOGRADER MODE

-

— TN

Yikest This looks Hairy and Scaryr Whal happened?

N— S

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

Function File Function File

Line Address Condition Ignore Threads
0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
® 2 Main main.cpp 23
3 startupMain platform.cpp 2208
4 main name_hash... 27 ¢ v

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help

Projects s
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Open Documents v B+
main.cpp
name_hash.cpp

-,

|

|- |

—T——

—_—

L u

M name-hash
o
Debug
»
=
e

e B3 ¢ »

= 23

B main.cpp

/* LX)

#include <iostream>

+ /X 7 Main(int, char *[1): int

#ifndef SPL AUTOGRADER MODE

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

}

#endif // SPL AUTOGRADER MODE

¥ = B3 2 (100%) 4)) 11:07AM 3%

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

~

S~—

Whenever you start up a program in CS1068, There's
a liftle bit of code that we automatically call for
you, which does fhings like sefting up the console,

_—

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

(C92 ¢2 ( [E] Threads: #1 name-hash

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

Main main.cpp 23

startupMain platform.cpp 2208

main name_hash... 27

o N 1T » CTETTS & [T (I v s -



® - o File Edit Build Debug Analyze Tools Window Help
Projects Y. @B @ ¢ *
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources

main.cpp

/* LX)

# Main(int, char *[1): int

=

¥

P 2 (100%) 4)) 11:07AM 3%
+ # Line:23,Col:5 Sl Name  Value  Type

> [ lib/stanfordCPPLib

v | src
|« name_hash.cpp

» [ other files

>
1
| X
]
b

o

= 23

#include <iostream>

#ifndef SPL AUTOGRADER MODE

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

Ireturn Main();

}
#endif // SPL AUTOGRADER MODE

Open Documents
main.cpp
name_hash.cpp

S0 IANDYAD

A

s

/l\

This code will show up in the call stack below wour

~

actual program,
-
—
: name-hash \ /
J.
Debug
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ %2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
u ] 4 main name_hash... 27 ¢
|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help
Projects
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src

|« name_hash.cpp
» [ other files

e B3 ¢ c.]

= 23

Open Documents v B+
main.cpp
name_hash.cpp

main.cpp

/L. * ]

+ /X 7 Main(int, char *[1): int

#include <iostream>

#ifndef SPL AUTOGRADER MODE

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

}
#endif // SPL AUTOGRADER MODE

¥ = B3 2 (100%) 4)) 11:07AM 3%
| # Line:23,Col:5

S5 Name  Value  Type

 You shouldn't need to dig around this de

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

—

ep In

= code that you actually wrote,
: nnnnn hash
e \ z
Debug ¢ (C % ¢~ ( [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ %2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
g | > 4 main name_hash... 27
'l o- 1

ZETEERE 7 [T ? CTEIT 5 [T T SO e -




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Open Documents v B+
main.cpp
name_hash.cpp

HEn AN IAD

P

¥ = P 2 (100%) 4)) 11:07AM 3%
# Main(int, char *[1): int $

main.cpp $X + # Line:23,Col:5 B+ Value  Type

/* LX)

#include <iostream>

Name

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

}
#endif // SPL AUTOGRADER MODE

— TN
So let's jump back 1o the code that we actually
wrote,

-
—
: name-hash \ /
J.
Debug
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ %2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
| 4 main name_hash... 27 { D
i hash

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help = H 3 = (100%) 4)) 11:07AM %

Projects e BrE ¢ ¥ main.cpp + /X 7 Main(int, char *[1): int | # Line:23,Col:5 S5 Name  Value  Type

"R rame /¥ ]
| name-hash.pro = s

> [id Headers

v ligd Sources

» i lib/StanfordcPPLib #include <iostream>
v |l src
|« name_hash.c .
s otherles #ifndef SPL AUTOGRADER MODE

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

}
#endif // SPL AUTOGRADER MODE

B 3D

Iy

A‘———‘______—————IL
— TN
. To do that, double=click on Level 0 (or 1 ——
B see the image below), the call o nameHash, When

you do..

name-hash \ /
=1, <

S

E

N

Debug ¢ (C % ¢~ ( [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.
#egl_ ENEHOD el i o o o o oo e e em mm e em m e em m em e Em Ew Em Em m Em Number Function File Line Address Condition Ignore Threads
> 0 nameHash name hash... 66 | @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
-F-Mair--1ame1am-#--------------------
A . s
| @ %2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
x ] 4 main name_hash... 27 { v

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %

Projects e BrE ¢ ¥ name hash.cpp + /X 7 nameHash(string, string): int <+ # Line: 66, Col:9 =8l Name Value Ty
T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a;—forbegn SOCTHIecs0 =
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
T B bstanfordCPpLib * but we thought it might be fun! st | @OTTie100 st
v I src */ kLargePrime 16908799 int

" other e P int nameHash(string first, string last){ ot oTtrtre120. Sh

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

*/
E& static const int kLargePrime = 16908799;
® static const int kSmallPrime = 127;

Help

int hashVal = 0;

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

for (char ch: first + last) {

= /* Convert the input character to lower case. Th
g * lowe
— i */
E Open Documents $ B = c 66 |Ch =
‘W‘ main.cpp hash
4 name_hash.cpp

} You'll be teleported back to safety:

M return ha
= }

—
—
: name-hash /
=, \ : oma ‘ -
Debug ¢ 7 (C92 ¢ [E] Threads: #1name-hash #+ Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> %0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
N 1 Main name_hash... 31
| @ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
t ] > 4 main name_hash... 27 ¢ " ] D
s

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

name hash.cpp + /X 7 nameHash(string, string): int

® = P B (100%) 4)) 11:10AM %

<+ # Line: 66, Col:9 B+
* F p, where p is a large prime number, and evaluates that polynomial &
* some smaller prime number q. (You aren't expected to know this for CS
* but we thought it might be fun!
*/

int nameHash(string first, string last){

Name

» _ for_begin

» _ for_end
_ for_range
ch

> first
hashval

kLargePrime
ksmallPrime
> last

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
65 'A'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

Ty
sk
sk

ch
sk
int
int
int
sk

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

| */

Anayze static const int kLargePrime = 16908799;
= ® static const int kSmallPrime = 127;
ii“ int hash)ad —
g /* Ite
* nam .
*/ Lef's quickly recap what we've seen so far,
E for (c
— /*
s § .
— */
= e © 66 lch = tolower(ch); \
‘IE:‘ mmﬁphw hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hasn.c| }
- return hashVal;
o

-
—
: name-hash
J. u ‘
Debug ¢ (C % ¢~ ( [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> %0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ 2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
u ] > 4 main name_hash... 27 € : y 5
o T 1T  ETEITT § (T (T R e -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

<+ # Line: 66, Col:9 =8l Name Value Ty

T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a;—forbegn SOCTHIecs0 =
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
T B bstanfordCPpLib * but we thought it might be fun! > first @OXTFFFFFfe100 st
M i;cname r— */ EE::‘g\;,eall’rjme (1)6908799 :::

» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh

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

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

*/

for (char ch: first + last) { ‘-"‘---..___1m
/* Convert the input character to lower case. The n
/ * lower-case letters are always less than 127.

NhaD

*/
Open Documents s 5 ol 66 |Ch = t010wer(Ch);
ot . ﬂﬁfﬁmmp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

HE 3

-
—
: name-hash
J. \ \
Debug ¢ (C % ¢~ ( [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> %0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
| @ 2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
u ] > 4 main name_hash... 27

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line: 66, Col: 9 =8 Name Value Ty
T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial a|y —for-begn ggggggggg
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
"8 UbyStanfordcppLib * but we thought it might be fun! PRt - QOGITe100 s
v [ src */ kizrgeaprime 16908799 in

| name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s

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

. * 2731 - _KklLargePrime - 1.
@ ~ N

Analyze

e

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

*/

for (char ch: first + last) { ‘-"‘---..___1n
/* Convert the input character to lower case. The n

* lower-case letters are always less than 127.

*/
Open Documents s B = © 66 |Ch = t010wer(Ch) ;
- main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp }
m return hashVal;
- -
T }
—
n name-hash
| }
=, \ : . ;
Debug G 7 (C92 ¢Z ( [E] Threads: #1name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> %0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
N 1 Main name_hash... 31
([~ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
g ] > 4 main name_hash... 27 C m y D

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line: 66, Col: 9 =8 Name Value Ty
T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial a|y —for-begn ggggggggg
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
"8 UbyStanfordcppLib * but we thought it might be fun! PRt - QOGITe100 s
v [ src */ kizrgeaprime 16908799 in

| name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s

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

. * 2731 - _KklLargePrime - 1.
@ ~ N

Analyze

e

Help

The yellow arrow points out where we are right now,

*/

for (char ch: first + last) { ‘-"‘---..___1n
/* Convert the input character to lower case. The n
/ * lower-case letters are always less than 127.

*/
Open Documents s B = © 66 |Ch = t010wer(Ch) ;
- main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp }
m return hashVal;
- -
T }
—
n name-hash
| }
=, \ : . ;
Debug G 7 (C92 ¢Z ( [E] Threads: #1name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> %0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
N 1 Main name_hash... 31
([~ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
g ] > 4 main name_hash... 27 C m y D
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® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line: 66, Col: 9 =8 Name Value Ty

T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial a|y —for-begn ggggggggg

» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
v e . .

> B8 lbyseanfordcppLib * but we thought it might be fun! PRt - QOGITe100 s

v [ src */ kizrgeaprime 16908799 in

| name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s

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

. * 2731 - _KklLargePrime - 1.
@ ~ N

Analyze

e

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

*/

for (char ch: first + last) { ‘-"‘---..___1n
/* Convert the input characj€r to lower case. The n

* lower-case letters areilways less than 127.

*/
Open Documents s B = © 66 |Ch = t010wer(Ch) ;
- main.cpp hashVal = (kSmallPrj#fle * hashVal + ch) % kLargePrime;
4 name_hash.cpp }
m return hashVal;
- -
T }
—
: name-hash
=1, \ ‘ . .
Debug G 7 (C92 ¢Z ( [E] Threads: #1name-hash  + S*_pped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> %0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
N 1 Main name_hash... 31
([~ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
t ] > 4 main name_hash... 27 C m y D
s
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® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line: 66, Col: 9 =8 Name Value Ty
T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial a|y —for-begn ggggggggg
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
"8 UbyStanfordcppLib * but we thought it might be fun! PRt - QOGITe100 s
v [ src */ kizrgeaprime 16908799 in

| name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s

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

. * 2731 - _KklLargePrime - 1.
@ ~ N

Analyze

e

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

*/

for (char ch: first + last) { ‘-"‘---..___1n
/* Convert the input character to lower case. The n

* lower-case letters are always less than 127.

*/
Open Documents s B = © 66 |Ch = t010wer(Ch) ;
- main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp }
m return hashVal;
- -
T }
—
n name-hash
| }
=, \ : . ;
Debug G 7 (C92 ¢Z ( [E] Threads: #1name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> %0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
N 1 Main name_hash... 31
([~ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
g ] > 4 main name_hash... 27 C m y D
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® - o File Edit Build Debug Analyze Tools Window Help
Projects e B3 ¢

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Open Documents v B+
main.cpp
name_hash.cpp

-
2
=
Léﬂ
<3
!E
~

A

name-hash

Look up at this panel over here,

—pw LI L

*
~
- ..

ng first, string last){

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

16908799;
127,

tic const int kLargePrime
atic const int kSmallPrime

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

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

return hashVal;

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

¢ 7 (CS2 2 ( [E] Threads: #1 name-hash

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

3 B9 SR000%) ) 1LI0aN, 1
Name
-| » __For_begin

Value y
@OX7ffffffe030 Ik
@OXT7FFFFFFfe040 gk
<not accessible>

65 A &
@Ox7FFFFFFFe100 B
0 ]
16908799 'ml
127 [

@Ox7fFFfFFe120 ki

S hashing scheme needs two prime numbers, a large prime and @ Nemmesm e ===’

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 { v



® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

D

-
2
=

Iy

Open Documents v B+
main.cpp
name_hash.cpp

& m Ak

N

name-hash

This window lets you fake a look at all the values

Condition

Name

-| » __For_begin

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

Ignore

B 3 5.0 £, &

Value y

@OXT7FFFFFFFe030 B
@OXT7FFFFFFfe040 gk
<not accessible> &]

65'A'
@Ox7FFFFFFFe100 B
0 1
'ml
[

16908799
127
@ox7Frrffffe120 I

Threads
(all)

of the local variables that are in scope right now.
* bu WC 4 _ IR LR 1
* / 1
|
ame ng first, string last){ '
S hashing scheme needs two prime numbers, a large prime and a Memm mmmm - ==’
rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.
tic const int kLargePrime = 16908799;
atic const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
*/
mC 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal; |
}
(C %2 ¢~  [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address
® 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27 {

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




Depending on whal 0S you've using, these might be
in a different order, and there might be some

® - o File Edit Build Debug Analyze Tools Window Help | — | | | e | H 3 aa(190%) n)) 1L10AM £o3
suc e o e e el weivd—looking ones in there in addition 1o nicer B PUPL SouwL
A o] rlame-hash \ . -| » __Ffor_begin @Ox7FFFFFfe030 &
X g :'aer:;::sh.pro O V\@S |ke Ch a V] d haS hva-l. ) ’ :Fg:fan:ge g(:(t?;cffefsf;eb(izg ¥
v |igd Sources * 1 c'h 65 A i\
» [ lib/stanfordCPPLib but we g _acEEE I » first @Oox7FFFffFfe100 H
1 hashval 0 n
M “:{cname r— */ g | KlargePrime 16908799 'ml
= . hash. . . ksmallPri
> @ Other fles ame ng first, string last){ Ut Goxrrrireizo B
S hashing scheme needs two prime numbers, a large prime and a Memm mmmm - ==’
rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.
tic const int kLargePrime = 16908799;
atic const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
*/
Open Documents s B = c 66 |Ch = t010wer(Ch) ; . .
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hash.cpp }
return hashVal;
}
(C % ¢~ ( [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help
ATAR= T = T S R

Projects s
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

D

-
2
=

Iy

Open Documents v B+
main.cpp
name_hash.cpp

& m Ak

N

name-hash

1t we ignore the weird—looking ones, we can
see some nice, familiar names.

LI L

ng first, string last){

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

tic const int kLargePrime
atic const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

then the 1las

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

return hashVal;

¢ 7 (CS2 2 ( [E] Threads: #1 name-hash
File

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

Level  Function

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

4 main name_hash... 27 {

Condition

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

Ignore

B 3 2000 La'loaN,
Name
-| » __For_begin

Value y
@OXT7FFFFFFFe030 B
@OXT7FFFFFFfe040 gk
<not accessible>

65 'A' &’l

@Ox7FFFFFFFe100 B
0 1
'ml

[

16908799
127
@ox7Frrffffe120 I

S hashing scheme needs two prime numbers, a large prime and @ Nemememm ===’

Threads
(all)

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help

For example, here you can see the values of
kLargePrime and kSmallPrime, which match The values
fhey were declared with (you may have to click on

B 3 = (100%) 4)) 11:10AM %

Ignore

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
65 'A'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

Projects v e B @ ¢ ] . Name
VI nome-hash The arrow nexi fo “[statics]" on your compuler fo 5|7 torsesi
|@ name-hash.pro > _for_en
» [ Headers see “'hese va\ues ) o CS ar‘"-"a"ge
¥ ligd Sources "
» (i@ lib/StanfordcPPLib * but we gy i ’ :;:\Val
M Hzcname e */ L kLargePrjme
> (@ Other files~ ame ng first, string last){ F- ksmallprime
S hashing scheme needs two prime numbers, a lar
rime. These numbers were chosen because thej s less th
~31 - kLargePrime - 1.
tic const int kLargePrime = 16908799;
atic const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
*/
Open Documents s B = c 66 |Ch = t010wer(Ch) ; . .
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hash.cpp }
return hashVal;
}
(C % ¢~ ( [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thread 1.
Level  Function File Line Number Function File Line Address Condition
® 0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name hash... 27

Ty
sk
sk

ch
sk
int
int
int
sk

Threads
(all)

o N 1T » CTETTS & [T (I v s -



We can also see that, at this point, hashval

® - o File Edit Build Debug Analyze Tools Window Help |S ST"\ zeyo 3 = (100%) 4)) 11:10AM %
Projects v e B @ ¢ o Name Value Ty
v @ name-hash & » _ for_begin @Ox7FFFFFFfe030 sk
| name-hash.pro » _ for_end @OXT7FFFFFFFe040 sk

» il Headers CS _ for_range <not accessible>
h 65 A’ ch

v ligd Sources % - fi L

» [ lib/StanfordCPPLib but we g g Tl g ;';fwal SyorrrTTeTOn s
MU S */ kL fme 16908799 inl
e name_hash.cpp 3 . /gn‘?ﬁ:;e 127 inl
» @ Other files ame ng first, string last){ > last @OXTFFFFFFFe120 st

~31 - kLargePrime - 1.

Projects

L]

= tic const int kLargePrime
® atic const int kSmallPri

Help

int hashVal = 0;

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

*/
Open Documents s 5 ol 66 |Ch = t010wer(Ch);

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

A

return hashVal;

-
2
=
Léﬂ
<3
!E
~

name-hash

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

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 { ; ] v

o N 1T » CTETTS & [T (I v s -




As we walk Through the program one step at a fime,
® - o File Edit Debug Aaleoswidw H \/\/e'\\ See -\—hese Va\ues ChaV]qe,

v i name-hash
| name-hash.pro
»> [ Headers

B 3 B (100%) 4)) 11:10AM %
Name Value Ty

| » __for_begin @Ox7FFFFFFFe030 st
» _for_end  @Ox7fFFFFFfe040 sk
_ for_range <not accessible>

h 65'A' ch

v |ied Sources * - cf >-
» (@ lib/stanfordcPPLib butT™W 4 e Tl e :fS:‘V l gﬂOﬂfffffffemO _st:
v | src * ashva' in
=) EER / kLargePrime 16908799 int
¢ hame_hash.cpp . . ksmallPrime 127 inl
> @ Other files ame ng first, string last){ > last @OXTFFFFFFfe120 st

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

Projects

L]

= tic const int kLargePrime
® atic const int kSmallPrime

Help

16908799;
127,

D

int hashVal = 0;

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

for (char ch: first + last) {

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

-
2
=

Iy

*/
Open Documents s e ok 66 |Ch = t010wer(Ch);

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

return hashVal;

& m Ak

N

name-hash

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

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

main name_hash... 27 {

4 7 y
o N 1T » CTETTS & [T (I v s -




- | Now, let's fake a look at fhis for loop. |
® - o File Edit Build Debug Analyze Tools Window Help 3 = (100%) 4)) 11:10AM %

Projects v e B @ ¢ Name Value Ty

v @ name-hash & » _ for_begin @Ox7FFFFFFfe030 sk
| name-hash.pro » _ for_end @OXT7FFFFFFFe040 sk
» [ Headers CS aI’or_range ;rsm?ﬁlaccessibl» @
v ligd Sources % - " i L
» [ lib/StanfordCPPLib but we gy Tl i’ ;‘;ﬁwal gnowrrrrrremo x
M ‘Sc hash */ kLargePrime 16908799 inl
BADAMEANAST. CPPY . . ksmallPrime 127 int
» @ Other files ame ng first, string last){ > last @OXTFFFFFFFe120 st

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

Projects

L]

= tic const int kLargePrime
® atic const int kSmallPrime

Help

16908799;
127,

int hashVal = 0;

/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
m/EE S SRS RS e e ...y
for (char ch: first + last) { 1
/* Convert the input character to lower case. The numkric values
* lower-case letters are always less than 127.

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

}
Sretirn"RashVal; =~ =" """ TTsmsssssssssssssssssss

Open Documents s B =
main.cpp
name_hash.cpp

A

¢ BN BN BN BN BN BN BN BN Ry

-
2
=
Léﬂ
<3
!E
~

name-hash

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

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 ¢ ; ] v

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help
Projects e B3 ¢

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

D

-
2
=

Iy

Open Documents v B+
main.cpp
name_hash.cpp

& m Ak

N

name-hash

: for (char ch: first + last) { 1
1 /* Convert the input character to lower case. The numkric values
: * lower-case letters are always less than 127. :
I */ 1
mC 66 ' lch = tolower(ch); :
| |
. 1

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

do something with that character. -
CS
* bu weE |4 _ACEEE IR
*/
ame ng first, string last){

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

tic const int kLargePrime
atic const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

* name, updating the hash at each step.

‘-*/--------------------------------------.

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

Sretirn"RashVal; =~ =" """ TTsmsssssssssssssssssss

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

¢ 7 (CS2 2 ( [E] Threads: #1 name-hash

Name

-| » __For_begin

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
65 'A'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

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

B 3 = (100%) 4)) 11:10AM %

Ty
sk
sk

ch
sk
int
int
int
sk

Threads



Remember (from a while back) fhat we entfered
the name Ada Lovelace,

® - o File Edit Build Debug Analyze Tools Window Help
Projects e B3 ¢

B 3 = (100%) 4)) 11:10AM %

Projects

L]

Analyze

e

Help

D

-
2
=

& m A

main.cpp
name_hash.cpp

A

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

| : * lower-case letters are always less than 127. :

| 1 */ 1

| Open Documents e © 66 : |Ch = tolower(ch); :

1 1

' 1

N

name-hash

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

tic const int kLargePrime
atic const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

* name, updating the hash at each step.

‘-*/--------------------------------------.

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

“retirn RashVal; =~ =" """ TTsmmssssssssssssssssss

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

¢ 7 (CS2 2 ( [E] Threads: #1 name-hash

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

Name Value Ty
v @ name-hash & » _ for_begin @Ox7FFFFFFfe030 sk
| name-hash.pro » _ for_end @OXT7FFFFFFFe040 sk
» [ Headers CS afor_range ;rsm?ﬁlaccessibl» @
v ligd Sources % - " i L
» [ lib/StanfordCPPLib but we g Tl i’ ::';f“/al g"ommmemo x
M ‘Sc hash */ kLargePrime 16908799 inl
BADAMEANAST. CPPY . . ksmallPrime 127 int
» @ Other files ame ng first, string last){ > last @OXTFFFFFFFe120 st

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 {



1f we take a look at the current value of the
® - = File Edit Build Debug Analyze Tools Window Help VaViab\e Ch/ We can see ‘H/‘a‘\— r\' has ‘\—he \/a\ue A’
i A That's the first lefter of the name Ada Lovelace,

| name-hash.pro

B 3 B (100%) 4)) 11:10AM %
Name Value Ty

| » __for_begin @Ox7FFFFFFFe030 st
» _for_end  @Ox7fFFFFFfe040 sk

> [ Headers —ror-rens
v i Sources ) - I ch 65 'A' I ch
» [ lib/stanfordCPPLib ut w / c= Tt " hashval o R Is::
M HSC - */ kLargePrime 16908799 inl
e« name_hash.cpp . . ksmallPrime 127 int
» @ Other files ame ng first, string last){ > last @OXTFFFFFFFe120 st

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

tic const int kLargePrime
atic const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

for (char ch: first + last) {

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

™
2
)

Iy

*/
Open Documents s e ok 66 |Ch = t010wer(Ch);

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

return hashVal;

& m aE

N

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

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

main name_hash... 27

4 [ : y v
o N 1T » CTETTS & [T (I v s -

. |




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

D

-
2
=

Iy

Open Documents v B+
main.cpp
name_hash.cpp

& m Ak

N

name-hash

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

. . Name Value
program af this point, e begn S
» _for_end  @Ox7fFFFFFfe040
CS _ for_range <not accessible>
ch 65'A'
* butl vemy T > first @OXTFFFFFFfe100
hashval 0
*/ kLargePrjme 16908799
ame ng first, string last){ ot TttTre120
S hashing scheme needs two prime numbers, a large prime and a
rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.
tic const int kLargePrime = 16908799;
atic const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
*/
mC 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
}
(C %2 ¢~  [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27 {

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

B 3 = (100%) 4)) 11:10AM %

Ty
sk
sk

ch
sk
int
int
int
sk




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> i@ lib/StanfordCPPLib
v i src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

D

-
2
=

Iy

Open Documents v B+
main.cpp
name_hash.cpp

& m Ak

N

name-hash

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

Name Value
happens al each step: e oo
» _for_end  @Ox7fFFFFFfe040
CS _ for_range <not accessible>
ch 65'A'
* but Ve e —— > first @OXTFFFFFFFe100
hashval 0
*/ kLargePrjme 16908799
ame ng first, string last){ ot TttTre120
S hashing scheme needs two prime numbers, a large prime and a
rime. These numbers were chosen because their product is less th
~31 - kLargePrime - 1.
tic const int kLargePrime = 16908799;
atic const int kSmallPrime = 127;
int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
for (char ch: first + last) {
/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
*/
mC 66 lch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
}
return hashVal;
}
(C %2 ¢~  [E Threads: #1 name-hash  + Stopped at breakpoint 1 (1) in thrad 1.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
%0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
2 Main main.cpp 23
3 startupMain  platform.cpp 2208
4 main name_hash... 27 {

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

B 3 = (100%) 4)) 11:10AM %

Ty
sk
sk

ch
sk
int
int
int
sk




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %
Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

<+ # Line: 66, Col:9 =8l Name Value Ty
T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial a|y —for-begn ggxmggggg
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
"8 UbyStanfordcppLib * but we thought it might be fun! PRt - QOGITe100 s
MBS */ kizrgeaprime 16908799 in

|« name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s

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

static const int kLargePrime

static const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

for (char ch: first + last) { '

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

NhaD

*/
Open Documents s B = © 66 |Ch = t010wer(Ch);
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

4 name_hash.cpp }

return ha

HE 3

N

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

name-hash
=1, ¢
Debug 6 "ZS" e C B Thi ads: #1 name-has Some Sma\\ buTTOV‘ |COV]S‘
Level  Function Fil i Threads
> % 0 nameHash nafile (all)
. _ We_hash... 31
| ) 2 Main main.cpp 23
_— ~ 3 startupMain  platform.cpp 2208
u ' 4 main name_hash... 27 ¢

|l ©- Type to locate (Ctr...

S [T 2 I 5 [T, 6 T 5 I D -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:10AM %
Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

<+ # Line: 66, Col:9 =8l Name Value Ty
T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial a|y —for-begn ggxmggggg
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
"8 UbyStanfordcppLib * but we thought it might be fun! PRt - QOGITe100 s
MBS */ kizrgeaprime 16908799 in

|« name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHfHHTerZ0 s

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

static const int kLargePrime

static const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

for (char ch: first + last) { '

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

NhaD

*/
Open Documents s B = © 66 |Ch = t010wer(Ch);
main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrim

4 name_hash.cpp }

return ha

HE 3

N

These bultons let you resume the program, stop the

name-hash
=1, ¢ : : .
Debug (= (CS2 ¢2 C [E] Thi ads: #1 name-has Pyoqyam/ Wa\k ‘\—hYOMQh |‘\' Ome \|V]e a“' a ‘t‘me/ eTC0
Level  Function Fil i Threads
> % 0 nameHash nafile (all)
_ We_hash... 31
| @ 2 Main main.cpp 23
_— ~ 3 startupMain  platform.cpp 2208
u ' 4 main name_hash... 27 ¢

|l ©- Type to locate (Ctr...

S [T 2 I 5 [T, 6 T 5 I D -




® - o File Edit Build Debug Analyze Tools Window Help = H 3 = (100%) 4)) 11:10AM %

Projects e BrE ¢ ¥ name hash.cpp + /X 7 nameHash(string, string): int <+ # Line: 66, Col:9 =8 Name Value Ty

T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a;—f-d" Goiftrirreoio w
» [ Headers * some smaller prime number g. (You aren't expected to know this for CS| _forrange <notaccessible>
v e . .
™ B Up/StanfordcPpLb * but we thought it might be fun! Mhist | QOfiTe100 st
M izcname r— */ KLargePrime 16908799 inl
» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
*/
static const int kLargePrime = 16908799;
ﬁ ® static const int kSmallPrime = 127;
Help
7; int hashval = 0;
# : :
e /* Iterate across all the characters in the first name, then the las
=B * name, updating the hash at each step.
x 0 0

Iy

for (char ch: first + last) {

— /* Convert the input character to lower case. The numeric value NS
!i‘ * lower-case letters are always less than 127.
— */
E Open Documents s B = 666 |Ch = t010wer(Ch);
v1!:: mmﬁphw hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
name_hasn.c| }
- return ha
= } Move your mouse so That you're hovering over the
= button that's third trom the lett, If you hover
» over it, it should say *step over.” e

- 2 vain w23
= i man " Pame hashe 27 - ‘ —
n | Bl ©- Type to locate (Ctr... n lssues Search ResultsApplication OutputnCompile Outputn QML/JS Consolenceneral Messages




® - o File Edit Build Debug Analyze Tools Window Help = H 3 = (100%) 4)) 11:10AM %
Projects e BrE ¢ ¥ name hash.cpp + /X 7 nameHash(string, string): int <+ # Line: 66, Col:9 =8 Name Value Ty

T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a;—f-d" Goiftrirreoio w
» [ Headers * some smaller prime number g. (You aren't expected to know this for CS| _forrange <notaccessible>
v e . .
™ B Up/StanfordcPpLb * but we thought it might be fun! Mhist | QOfiTe100 st
M izcname r— */ KLargePrime 16908799 inl
» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
*/
static const int kLargePrime = 16908799;
ﬁ static const int kSmallPrime = 127;
7; int hashval = 0;
# : :
e /* Iterate across all the characters in the first name, then the las
=B * name, updating the hash at each step.
x 0 0

Iy

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

*/
Open Documents s e ok 66 |Ch = t010wer(Ch);

& m aE

w . mmﬁphw hashVal = (kSmallPrime * hashVal + ch) % kLargePrim
name_hasn.c| }
return ha
= } Once you've confident that you're on the *Step Over”
= = buttfon - and not fhe *Step Info” or *Step out”
» e e st o buttons - go and click it: When you do. s
e > i manzoy 38
ii ' PR g a

o NI, 7P = CTETS & [T § I § D S




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
» [l Headers
v ligd Sources
> [ lib/stanfordCPPLib
v [ src
| name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

name hash.cpp + /X 7 nameHash(string, string): int | # Line:67,Col:9 B+
* F p, where p is a large prime number, and evaluates that polynomial &
* some smaller prime number q. (You aren't expected to know this for CS
* but we thought it might be fun!
*/
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
*/
static const int kLargePrime
static const int kSmallPrime

16908799;
127,

int hashVal = 0;

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

then the 1las

Name

» _ for_begin

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

Value
@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
97'a'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

(all)

*/
Open Documents s B = o Ch = t010wer(Ch) ' . .
L moincpp < 67 hashval = (kSmallPrime * hashVal + ch) % kLargePrim
4 name_hash.cpp
}
return ha
= }
n name-hash
2 . . . .
=, .your window should look something like this,
Debug
Level  Function File Line
| “ 0 nameHash name_hash... 67
1 Main name_hash... 31
| ﬁ; 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
t ' 4 main name_hash... 27 ¢
J |l ©- Type to locate (Ctr...

[ ' ETTETS [ i T W S -

Threads

® = P B2 (100%) 4) 11:27AM 3%

Ty
sk
sk

ch
sk
int
int
int
sk




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

HEn AN IAD

N

A

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents v B+
main.cpp
name_hash.cpp

name-hash

name hash.cpp + /X 7 nameHash(string, string): int | # Line:67,Col:9 B+
* F p, where p is a large prime number, and evaluates that polynomial &
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/* Iterate across all the characters in the first name,
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for (char ch: first + last) {
/* Convert the input character to lower case. The numeric value
* lower-case letters are always less than 127.
*/
ch = tolower(ch);
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* F p, where p is a large prime number, and evaluates that polynomial &
* some smaller prime number q. (You aren't expected to know this for CS
* but we thought it might be fun!
*/
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
*/
static const int kLargePrime
static const int kSmallPrime
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127,

int hashVal = 0;

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

then the 1las
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* F p, where is a large prime number, and evaluates that polynomial &
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You can actually see this by looking at the values
panel over on the side:
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SmallPrime 127;

int hashVal = 0;

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

for (char ch: first + last) {

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

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

return hashVal;
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SmallPrime 127;

int hashVal = 0;

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

int hashVal = 0;

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

for (char ch: first + last) {

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

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

return hashVal;
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SmallPrime = 127;
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int hashVal = 0;

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

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric values
* lower-case letters are always less than 127.
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* name, updating the hash at each step.
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/* Convert the input character to lower case. The numeric values

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

return hashVal;

¢

Level

HWN =

(C92 ¢2 ( [E] Threads: #1 name-hash
Function

Number Function File Line Address
nameHash name_hash... 67 @1 nameHash(... /home/keit... 66 0x4c9cc3
Main name_hash... 31
Main main.cpp 23
startupMain  platform.cpp 2208

main

+ Stopped: "end-stepping-range”.
File

name_hash... 27 {

then the 1las

=l Name

» _ for_begin

» _ for_end
_ for_range

> first
hashval
kLargePrime
ksmallPrime
> last

Condition

Ignore

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
97'a'
@Ox7FffFFFfe100
0

16908799

127
@Ox7FffFFFfe120

(all)

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

Threads

Ty
sk
sk

ch
sk
int
int
int
sk




® - o File Edit Build Debug Analyze Tools Window Help = H 3 = (100%) 4)) 11:27AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

AT e oo
'?§E£E§“p” I F p, where p is a large prime number, and evaluates that Qolynomialcg‘:zggﬁi %ﬁ&iﬁ%ﬁgg
. Not qgonna lie, This is a pretty dense line of e Gommen
B o code. It performs some weird sort of e

mathematical calculafion on a bunch of different [,

[;1 values. U

D

e

Help

SmallPrime = 127;

int hashVal = 0;

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

for (char ch: first + last) {

/* Convert the input character to lower case. The numeric values
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Lef's go run that line of code and see what
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/* Convert the input character to lower case. The numeric values
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*/
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* F p, where p is a large prime number, and evaluates that polynomial &
* some smaller prime number (.

(You aren't expected to know this for CS

* but we thought it might be fun!
*/
int

nameHash(string first, string last){

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

static const int kLargePrime

16908799;
static const int kSmallPrime

127,

int hashVal = 0;

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

then the 1las

}

return hashVal:

Hover over the *Step Over’ button, confirm that
the bulton you're clicking really is *Step over,”
and click it When you do..

=l Name

» _ for_begin

» _ for_end
_ for_range <not accessible>

ch
> first
hashval

> last

ondition

kLargePrime 16908799
ksmallPrime 127

® = P B2 (100%) 4) 11:27AM 3%

Value

@Ox7FfFFFFfe030
@Ox7FffFFffe040

Ty
sk
sk
97'a’' ch
sk
int
int
int
@Ox7FffFfffe120 sk

@Ox7fffFFffe100
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Threads
(all)

Ignore




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:35AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line:62,Col:5 =8 Name Value Ty
T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial = 8 I oot LS iy
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange snotaccessible>
v e . .
T;ﬁﬁzmmm@mm * but we thought it might be fun! Mhist o QOIffiTe100 s
M izcname r— */ kLargePrime 16908799 inl
» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh
/* This hashing scheme needs two prime numbers, a large prime and a
| * prime. These numbers were chosen because their product is less th
. * 2731 - kLargePrime - 1.
C] ./
Analyze static const int kLargePrime = 16908799;
® static const int kSmallPrime = 127;
Help
int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
: » 62 [for (char ch: first + last) { 0 0
= /* Convert the input character to lower case. The numeric val
!i * lower-case letters are always less than 127.
—3 */ NS
E Open Documents s B = o Ch = t010wer(Ch) ' . .
‘1!:‘ main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp }
return hashVal;
= }
n name-hash
' . . . .
=, K . you'll end up with something like this:
Debug =
Level  Function File e Threads
> “0 nameHash name_hash... 62 (all)
1 Main name_hash... 31
| ﬁ; 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
g ] > 4 main name_hash... 27 C m y D

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:35AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line:62,Col:5 =8 Name Value Ty
T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial al " Goifiieom o
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange snotaccessible>
v e . .
T;ﬁﬁzmmm@mm * but we thought it might be fun! Mhist o QOIffiTe100 s
M izcname r— */ kLargePrime 16908799 inl
» @ Other files int nameHash(string first, string last){ ot oTtrtre120. Sh
/* This hashing scheme needs two prime numbers, a large prime and a
| * prime. These numbers were chosen because their product is less th
. * 2731 - kLargePrime - 1.
L] o
Analyze static const int kLargePrime = 16908799;
® static const int kSmallPrime = 127;
Help
int hashVal = 0;
/* Iterate across all the characters in the first name, then the las
* name, updating the hash at each step.
*/
: » 62 [for (char ch: first + last) { 0 0
= /* Convert the input character to lower case. The numeric val
!i * lower-case letters are always less than 127.
—3 */ NS
E Open Documents s B = o Ch = t010wer(Ch) ' . .
‘1!:‘ main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp }
return hashVal;
Sy }
n name-hash
| }
=, : Lef's see what's changed.
Debug -
Level  Function File e Threads
> “0 nameHash name_hash... 62 (all)
1 Main name_hash... 31
| ﬁ; 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
g ] > 4 main name_hash... 27 C m y D

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help F‘VST/ V]O—\"Ce “’ha“- The Va\b(e STOYed lV] haShva\ H 3 = (100%) 4)) 11:35AM %

Projects e B3 ¢ c.]

=8 Name Value Ty
o, . changed to 47, We know that it changed because the | af:-emn s
:g;(:j:iceerss ) ) ) CS aor_range ;;qalaccesm e> @
Pl trsunrordceru value is in red, and we know fhal nothing else Fyrreico s
'as{c ) ) ) caadoo inl
LB otherties changed because nothing else is in red: bl @oxTHTTRe120 S
# a
— e —————————————————— - — ess th
* me - 1.
atic const int kLargePrime = 16908799;
ﬁ . . static const int kSmallPrime = 127;
i int hashvVal = 0;
2. ~
e /* Iterate across all the characters in the first name, then the las
=B * name, updating the hash at each step.
*/
B + 62 [for (char ch: first + last) {
= /* Convert the input character to lower case. The numeric values
g; * lower-case letters are always less than 127.
—3 */
E Open Documents s B = © Ch = t010wer(Ch);
. moincpp - hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hasn.c| }
- return hashVal;
ey } I

(_ % ¢~ ( [E] Threads: #1 name-hash  + Stopped: "end-stepping-range”.

Level  Function File Line Number Function File Line Address Condition Ignore Threads
“0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208
main name_hash... 27 ¢

o N 1T » CTETTS & [T (I v s -

-




® - o File Edit Build Debug Analyze Tools Window Help

¥ = B3 B2 (100%) 4)) 11:35AM %
Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

| # Line:62,Col:5 =8l Name Value Ty
T e enash.pro * F_p, where p is a large prime number, and evaluates that polynomial a;—fo-begn SOx7Eiiecss s
» [ Headers * some smaller prime number g. (You aren't expected to know this for CS| _forrange <notaccessible>
v |jcd . .

™ B Up/StanfordcPpLb * but we thought it might be fun! Mhist o QOIffiTe100 s

v i src * : :
|« name_hash.cpp . / . : . Il:;?r:glel::ﬁ: 12308799 :::
» @ Other files int nameHash(string first, string last){ > last @OXTFFFFFFFe120 st

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

* 2731 -

Second, notice that we're back up af fhe fop of ’m

- Iy
S’:a'gc c loop, since thal's where the yellow arrow is poinfing, We
static c o :
el ended up back here because this is the next line that gets
75 int hash executed, You might also see that on your computer the
— /* Iterat " *ch* variable has changed fo "<optimized out>"., That is okay.
- * name,
P */
v | P2 [for (char ch: first + last) {
- = /* Convert the input character to lower case. The numeric
!;‘ * lower-case letters are always less than 127.
— */
E Open Documents s B = o Ch = t010wer(Ch);
V‘I:; maincpn hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
name_hasn.c| }
. return hashVal;
=

-
—
: nnnnn hash
=, _
Debug ¢ (_ % ¢~ ( [E] Threads: #1 name-hash  + Stopped: "end-stepping-range”.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> “0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
. 1 Main name_hash... 31
([~ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208

main name_hash... 27

4 [ : y v
o N 1T » CTETTS & [T (I v s -

., |




® - o File Edit Build Debug Analyze Tools Window Help
e B3 ¢ »

HEn AN IAD

N

A

Projects
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents
main.cpp
name_hash.cpp

name-hash

name hash.cpp X' 7 nameHash(string, string): int | # Line:62,Col:5 B+
* F p, where p is a large prime number, and evaluates that polynomial &
* some smaller prime number q. (You aren't expected to know this for CS
* but we thought it might be fun!
*/
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.
*/
static const int kLargePrime
static const in i

16908799;
127.

Name

» _ for_begin

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
97'a'
@Ox7FffFFFfe100
97

16908799

127
@Ox7FffFFFfe120

/* Iterat of that loop: Pretty cool:
* name,
- */
o .
|Lw;2 [for (char ch: first + last) {
= /* Convert the input character to lower case. The numeric
* lower-case letters are always less than 127.
*/
= o ch = tolower(ch);

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

return hashVal;

6 7 (C92 ¢2 ( [E] Threads: #1name-hash  + Stopped: "end-stepping-range”.

We Jjust single=stepped through a single iteration

Level  Function File Line Number Function File Line Address Condition Ignore Threads
>0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 {

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

® = P B2 (100%) 4)) 11:35AM %

Ty
sk
sk

ch
sk
int
int
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® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:35AM %

Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line:62,Col:5 =8 Name Value Ty

T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial = 8 I oot LS iy

» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange snotaccessible>
v e . .

> B8 lbyseanfordcppLib * but we thought it might be fun! PRt | QOGIiTe100 s

v [ src */ kizrgeaprime 16908799 in

| name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHffHTerZ0 s

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

*/
E& static const int kLargePrime = 16908799;
® static const in i 127
Help
int hash _ .
Let's go do it again:
/* Iterat
* name,
*/
o= .
; v | P2 [for (char ch: first + last) {
= s /* Convert the input character to lower case. The numeric v
!i * lower-case letters are always less than 127.
—1 */
E Open Documents s B = o Ch = t010wer(Ch) ' . .
‘1!:‘ main.cpp hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;
4 name_hash.cpp }
return hashVal;
iy } I
| }
=, \
Debug 6 7 (C92 ¢2 ( [E] Threads: #1name-hash  + Stopped: "end-stepping-range”.
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> “0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
1 Main name_hash... 31
| ﬁ; 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
g ] > 4 main name_hash... 27 C m y D

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents v B+
main.cpp
name_hash.cpp

HEn AN IAD

P

———

—_—

L u

M name-hash
=l
Debug
»
=

- °

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

® = P B2 (100%) 4)) 11:35AM %

name hash.cpp %X 7 nameHash(string, string): int | # Line:62,Col:5 =8l Name Value Ty
* F_p, where p is a large prime number, and evaluates that polynomial = 8 I oot LS iy

* some smaller prime number q. (You aren't expected to know this for (S| _forrange snotaccessible>

* but we thought it might be fun! > first @OXTFFFFFffe100 st
hashval 97 int

*/ kLargePrime 16908799 int

. . . . ksmallPri i
int nameHash(string first, string last){ bt T @oxTftttfe120 sh

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

static const int kLargePrime

static const in i

16908799;
127.

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

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

return hashVal;

(_ % .~ ( [E Threads: #1 name-hash  + Stopped: "end-stepping-range”.

Le tion File Line Number Function File Line Address Condition Ignore Threads
“0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 {

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help
e B3 ¢ »

HEn AN IAD

N

A

Projects
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents
main.cpp
name_hash.cpp

name-hash

$ = 3 B (100%) #)) 11:42AM 3%

name hash.cpp %X 7 nameHash(string, string): int <+ # Line: 66, Col:9 =8l Name Value Ty
* F p, where p is a large prime number, and evaluates that polynomial a"—”ﬁmﬂ‘@“”WW””gg

» for end @Ox7FFFFFFfe040

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

97

hashval

* / kLargePrjme 16908799 :::
int nameHash(string first, string last){ T ez

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

static const int kLargePrlme

static const in

16908799;
127.

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

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

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

}

return hashVal;

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

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

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -




® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:42AM %
Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line: 66, Col: 9 =8 Name Value Ty

T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial = 8 I oot LS iy

» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
v e . .

> B8 lbyseanfordcppLib * but we thought it might be fun! PRt | QOGIiTe100 s

v [ src */ kizrgeaprime 16908799 in

| name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHffHTerZ0 s

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

ol * 2731 - kLargePrime - 1.
C] -/
Anayze static const int kLargePrime = 16908799;
e static const in i 127
int hash Go click *Step Over” again 1o run this line ot
/* Iterat code,
* name,

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

*/
Open Documents s 5 ol 66 |Ch = t010wer(Ch);

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

M return hashVal;
1%

—
—
: name-hash
I:’ » || L D D
Debug = + Stopped at breakpoint 1 (1) in thread 1.
Le N tion File Line Number Function File Line Address Condition Ignore Threads
> “0 nameHash name_hash... 66 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
N 1 Main name_hash... 31
| @ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
t ] > 4 main name_hash... 27 C " ] D
s

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help
e B3 ¢ »

HEn AN IAD

P

N

Projects
v i name-hash
| name-hash.pro
»> [ Headers
v ligd Sources
> [ lib/stanfordCPPLib
v | src
|« name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents
main.cpp
name_hash.cpp

name-hash

name hash.cpp X' 7 nameHash(string, string): int | # Line:67,Col:9 B+
* F p, where p is a large prime number, and evaluates that polynomial &
* some smaller prime number q. (You aren't expected to know this for CS
* but we thought it might be fun!
*/
int nameHash(string first, string last){
/* This hashing scheme needs two prime numbers, a large prime and a
* prime. These numbers were chosen because their product is less th
* 2731 - kLargePrime - 1.

*/

Name

» _ for_begin

» _ for_end
_ for_range
ch

> first
hashval
kLargePrime
ksmallPrime

> last

static cons
static c

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

return hashVal;

6 7 (C92 ¢2 ( [E] Threads: #1name-hash  + Stopped: "end-stepping-range”.

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

Value

@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
100'd"
@Ox7FffFFFfe100
97

16908799

127
@Ox7FffFFFfe120

|l ©- Type to locate (Ctr...

| [ 2 EEITE 5 [T, (T SCIVAED e, -

Level  Function File Line Number Function File Line Address Condition Ignore Threads
>0 nameHash name_hash... 67 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)

1 Main name_hash... 31

2 Main main.cpp 23

3 startupMain  platform.cpp 2208

4 main name_hash... 27 {

® = P B2 (100%) ) 11:42AM %

Ty
sk
sk

ch
sk
int
int
int
sk



® - o File Edit Build Debug Analyze Tools Window Help = 3 = (100%) 4)) 11:42AM %
Projects S e B-E € » name hash.cpp + /X 7 nameHash(string, string): int

+ # Line:67,Col:9 =8 Name Value Ty
T e enash.pro * F p, where p isla large prime number, and evaluates that polynomial = 8 I oot LS iy
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
"8 UbyStanfordcppLib * but we thought it might be fun! PRt | QOGIiTe100 s
v [ src */ kizrgeaprime 16908799 in

| name_hash.cpp . . . . ksmallPri i
» @ Other files int nameHash(string first, string last){ et @OXTHffHTerZ0 s

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

| */

e static const_d
® static c
int hash Now, click *Step Over® one more time,
/* Iterat
* name,

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

*/
Open Documents s B = © Ch = t010wer(Ch);
m. ﬂﬁfﬁmmp < 67 hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}
M return hashVal;
1%

—
—
: name-hash
J. «
Debug (_ % .~ ( [E Threads: #1 name-hash  + Stopped: "end-stepping-range”.
Le N tion File Line Number Function File Line Address Condition Ignore Threads
> “0 nameHash name_hash... 67 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
N 1 Main name_hash... 31
| @ 2 Main main.cpp 23
- 3 startupMain  platform.cpp 2208
t ] > 4 main name_hash... 27 C m y D
s

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help = H 3 = (100%) 4)) 11:42AM %

Projects e BrE ¢ ¥ B name hash.cpp + /X 7 nameHash(string, string): int + # Line:62,Col:5 =8 Name Value Ty

- hash . : . NSy v
[ rame hasharo * F_p, where p is a large prime number, and evaluates that polynomial a|}—-23" ggxgggggg
» i Headers * some smaller prime number q. (You aren't expected to know this for (S| _forrange <notaccessible>
v e . .

™ B Up/StanfordcPpLb * but we thought it might be fun! Py e s
| st */ kLargePrimel_2__J99 int
lc« name_hash.cpp

S

y . age 127 int
> [[@ Other files y Q7 FFFFFffe120 st

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:

*/
B + 62 for (char ch: first + last) {
— /* Convert the input character to lower case. The numer \
!;; * lower-case letters are always less than 127.
— */
E Open Documents sIB 3 o Ch = t010wer(Ch);
m. maincpn hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;

4 } 1
\ )
—
: nnnnn hash
=, ~
Debug & 7 (C 9" <2 ( [E] Threads: #1 name-hash % Finished retrieving data
Level  Function File Line Number Function File Line Address Condition Ignore Threads
> “0 nameHash name_hash... 62 @1 nameHash(... /home/keit... 66 0x4c9cc3 (all)
— 1 Main name_hash... 31
| @ 2 Main main.cpp 23
- - 3 startupMain  platform.cpp 2208
g | > 4 main name_hash... 27 ¢

o N 1T » CTETTS & [T (I v s -




® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

& m A

N

Iy

v i name-hash
| name-hash.pro

»> [ Headers

v ligd Sources

v i src

» [ other files

Open Documents s
main.cpp
name_hash.cpp

P

name-hash

> i@ lib/StanfordCPPLib

|« name_hash.cpp

= 62

Value
@Ox7FfFFFFfe030
@Ox7FfFFFFFe040
<not accessible>
100'd"

r) fFFFfe100

hd 99

name hash.cpp %X 7 nameHash(string, string): int | # Line:62,Col:5 =8 Name
* F p, where p is a large prime number, and evaluates that polynomial a|; —for-begin
* some smaller prime number q. (You aren't expected to know this for CS ghﬁmw
* but we thought it might be fun! st
* / kLargePr.imt=
int nameHash(string first, string last){ Lo

/* This hashing scheme needs two prime numbers, a large prime and a
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ch = tolower(ch);
hashVal = (kSmallPrime * hashVal + ch) % kLargePrime;

}

return hashVal;
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using namespace std;
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// for getlLine

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

int nameHash(string first, string last);

the function

int main() {
string first = getLine("What is your first name? ");
string last = getlLine("What is your last name? ");
ﬁnt hashValue = nameHash(first, last);

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

<< hashValue << endl;
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using namespace std;
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// for getlLine

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

int nameHash(string first, string last);

the function

int main() {
string first = getLine("What is your first name? ");
string last = getlLine("What is your last name? ");
ﬁnt hashValue = nameHash(first, last);

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

<< hashValue << endl;
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using namespace std;
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/* Prototype for the nameHash function. This lets us use
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*/

int nameHash(string first, string last);
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int main() {
string first = getLine("What is your first name? ");
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return 0;

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

return 0;
}
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string firs
string last =

hashValue t{,eT!

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

ned N\

e

7

< 31 ﬁnt hashValue nameHash(first, last);

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

return 0;

}

/* This is the actual function that computes the hash code. We're going
* to talk more about what hash functions do later in the quarter. In
* the meantime, think of it as a function that scrambles up the charact
* of the input and produces a number.
%
* For those of you who are more mathematically inclined, this function
* treats each character in the input name as a number between 0 and 128
%

It then uses them as coefficients in a polynomial over the finite fie
45  * F n where n is a larae nrime numher and evaluates that nolvnomial

(C92 ¢2 ( [E] Threads: #1 name-hash

*

¢

+ Stopped: "function-finished".

Level  Function File Line Number Function File Line Address
“ 0 Main name_hash... 31

1 Main main.cpp 23

2 startupMain  platform.cpp 2208

3 main name_hash... 27

A
D {

returned value 1967457

Condition Ignore Threads
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v i name-hash
| name-hash.pro
» [l Headers
v ligd Sources
> [ lib/stanfordCPPLib
v [ src
| name_hash.cpp
» [ other files

Projects

L]

Analyze

e

Help

Open Documents
main.cpp
name_hash.cpp

wWwN = O

® - o File Edit Build Debug Analyze Tools Window Help
Projects S e B-E € »

< 31

(C%Z ¢ C [E] Threads: #1 name-hash

Main

startupMain

main

“ nameHash(string, string): int <+ # Line:31,Col:5 Name
> first

> last

B+

#include "simpio.h"

i N O

using namespace s

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

/* Prototype fo
* in main and
*/

int nameHash(st

int main() {
string first = getLine("What is your first name? ");
string last = getlLine("What is your last name? ");
ﬁnt hashValue = nameHash(first, last);

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

<< hashValue << endl;

~

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

hashvalue

Value

® = P B (100%) 4)) 11:50AM %

@Ox7FffFFFfe0a0 !
@Ox7fffFfffe0cO

-590633613

of the input and produces a number.

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

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

It then uses them as coefficients in a polynomial over the finite fie
n vhere n i A A i = mial Aa-

* ¥ X X X X ¥ X X

+ Stopped: "function-finished".

File
name_hash... 31
main.cpp 23
platform.cpp 2208
name_hash... 27

Function File Line Address Condition

Ignore

returned value 1967457

Threads
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Projects
v i name-hash
| name-hash.pro
» [l Headers
v ligd Sources

> [ lib/stanfordCPPLib

v [ src

| name_hash.cpp

» [ other files

Projects

L]

Analyze

e

Help

Open Documents
main.cpp
name_hash.cpp

name-hash

® - o File Edit Build Debug Analyze Tools Window Help

/*

*
*/
int

int

< 33

~

¥ O X X X X ¥ X X X X

¥ = 3 B E9(100%) €) 12:00PM {%
# Line:33,Col:5 =8 Name Type

- | » First @Ox7FffFfffe0a0 std::
» last @Ox7fFFFFFfe0cO std::
hashvalue 1967457 int

Value

pace

Prototype for
in main and

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

nameHash (st

main() {
string firs
string last = ge

int hashValue = nameHash(first, last);

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

<< hashValue << endl;

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

For those of you who are more mathematically inclined, this function
treats each character in the input name as a number between 0 and 128
It then uses them as coefficients in a polynomial over the finite fie
F p, where p is a large prime number, and evaluates that polynomial 3
some smaller prime number q. (You aren't expected to know this for C§

e

Level  Function

“ 0 Main

Main
startupMain
main

wN =

hut we thouaht it miaht he funl : c

» (L — »
Threads: #1 name-hash
File
name_hash... 33
main.cpp 23

platform.cpp 2208
name_hash... 27

+ Stopped: "end-stepping-range"”.

Line Number Function File Line Address Condition Ignore Threads
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Projects
v i name-hash
| name-hash.pro
» [l Headers
v ligd Sources

> [ lib/stanfordCPPLib

v [ src

| name_hash.cpp

» [ other files

o

S | Welcome

< 33

Open Documents
main.cpp
name_hash.cpp

/*

*
*/
int

int

~
*

¥ ¥ X X X X ¥ ¥ X ¥

¥ = 3 B E9(100%) €) 12:00PM {%
# Line:33,Col:5 =8 Name Type

- | » First @Ox7FffFfffe0a0 std::
» last @Ox7fFFFFFfe0cO std::
hashvalue 1967457 int

Value

Prototype for t
in main and

At This point, we've seen just about evewﬂm
we care abouf, Rather than single—stepping
all The way 1o the end, let's just fell the

program To keep on running. >,

nameHash (st

main() {
string firs
string last

int hashValue nameHash(first, last);

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

<< hashValue << endl;

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

For those of you who are more mathematically inclined, this function
treats each character in the input name as a number between 0 and 128
It then uses them as coefficients in a polynomial over the finite fie
F p, where p is a large prime number, and evaluates that polynomial 3
some smaller prime number q. (You aren't expected to know this for C§

Level

wN =

(= (_ %2 ¢~ ( [E Threads: #1 name-hash
File
name_hash...
main.cpp

platform.cpp
name_hash...

Function

“ 0 Main

Main
startupMain
main

hut we thouaht it miaht he funl : Ui

+ Stopped: "end-stepping-range"”.

Line Number Function File Address Condition Threads
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27

Line Ignore
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® - o File Edit Build Debug Analyze Tools Window Help ¥ = 3 B E9(100%) «) 12:00PM {%
Projects v e B @ € name hash.cpp e

# Line:33,Col:5 =8 Name Value Type
" B e amshor using namespace std; R
» [ Headers hashvalue 1967457 int
T B bstanfordCPpLib /* Prototype for the nameHash function. This lets us use the function
M EL * in main and then define it later in the program.
|« name_hash.cpp
» [ other files */

int nameHash(string first, string last);

int main() {

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

int hashValue = nameHash(first, last);

< 33 lcout << "The hash of your name is: " << hashValue << endl;
return 0;

N IADE

/* This is the actual function that computes the ‘re going |
to talk more about what hash functions do lat ter. In
the meantime, think of it as a function that he charact
of the input and produces a numbes

* ¥ X ¥

LS

3
o,
D 2
n
O

lLly inclined, this function
a number between 0 and 128
nomial over the finite fie
valuates that polynomial a

B To do this, click on this button., If you hover
over it, it says *Confinue,” and that button

N

nnnnn — N f Cﬂ \ * -T pected to know this for CS
- means ‘unpause The program and leT 1T keep :
rmlg . _F h v
\ Y M W V] | V] q V O m e Ve o Function File Line Address Condition Ignore Threads
@ 2 startupMain  platform.cpp 2208
_— - 3 main name_hash... 27
u | Bl ©- Type to locate (Ctr... lssues Search ResultsApplication OutputnCompile Output QML/JS Consolenceneral Messages




x - @ File Edit Build Debug Analyze Tools Window Help ¥ \\_/ %) 4)) 12:04PM it

Projects v e B @ ¢ nar

et 1f you do, you should see something like this, w
» [y Headers . . .
" ieantordcprL (The program window might not automatically  |iion
v i src .
o e pshcop pop up. Thal's okayr TJust open if manually.,)
Our program is now done running:
int mal T
- 0 Console ny .
— st Ei.le Edit Options Help . ) g
st What is your first name? Ada 3’
(%) What is your last name? Lovelace
ﬁ; e in'The hash of your name is: 1967457
i; 33 col s << endl;
— re
=

~

-4 * Thi ) code. We're going |
= * to ) the quarter. In
B‘ * the fibles up the charact
p— * of
E Open Documents sIB 3 * . .
"W‘ nmaa.Lne'ciEshcpp * For ined, this function
- * tre Br between 0 and 128
A0 * I fover the finite fie
o * F pmes that polynomial 4
- * some smaller prime number q. (You aren't expected to know this for CS
. * hut we thouaht it miaht he funl

»

% B (CY = O El Threads: Debugger finished.

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

o NS 1T  CTETS 5 T §CIE v s -




~

—

So there you have ifr You've now gotien more

N—

familiar with the debugger:




~

—

You know how 1o set a breakpoint To pause the

N—

program af a parficular point,




~

—

You know how to read the call stack and to

N—

see the values of local variables.

—



~

—

You know how fo single=step the program and

N—

see what values change,




~ TN

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

N—




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

" your programs work,




And, if you continue to build larger and larger™
pieces of soffware, you'll find that knowing how
fo use a debugger is a surprisingly valuable

\ Sk|“’




~

N—

Hope This helps, and welcome to CS1048:

—
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