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[EfR : XNFEAF FEHA?E

B3

B

&SR

« BRI - int , short, char, bool

« i Z/8Y : float , double, long double

- ISETRE ., &

« BENZEA : struct , union , enum
=IATVET

o BAERT : LR
i st ieatiill

« 457 ¢ if , switch-case

« 1&¥A : for , while , do-while

. Bk&E : continue , break , goto

 BREUARA : EAFEIS
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char 1 ~27-1 %c, %d

signed char 1 8 —27~27-1 %c, %d

unsigned char 1 8 0~28—-1 %c, %d
signed short int 2 16 —215~ 215 -1 %hd
unsigned short int 2 16 0~216—-1 %hu
signed int 4 32 —231~ 2311 %d
unsigned int 4 32 0~23%-1 %u
signed long int 4 32 —231~ 2311 %ld
unsigned long int 4 32 0~23%-1 %lu
signed long long int 8 64 —263~263 -1 %lld
unsigned long long int 8 64 0~264—1 %llu

h t =7 t =1
KRG SNBSS ERERTAEX 0
Sizeof (MASZEM, HEMAR, AEEESWHEH)



stdint.h

cppreference.com

Page Discussion

C Type support

& Log in Search

View Edit History

Fixed width integer types (since C99)

Types

Defined in header <stdint.h>
int8_t signed integer type with width of
intl6_t exactly 8, 16, 32 and 64 bits respectively
int32_t with no padding bits and using 2's complement for negative values
int64_t (provided only if the implementation directly supports the type)
int_fast8_t

int_fastl6_t fastest signed integer type with width of
int_fast32_t at least 8, 16, 32 and 64 bits respectively

int_fast64_t
int_least8_t

int_leastl6_t smallest signed integer type with width of
int_least32_t atleast 8, 16, 32 and 64 bits respectively

int_least64_t

intmax_t maximum width integer type

intptr_t integer type capable of holding a pointer
int8_t . . . .

:;:tlg t unsigned integer type with width of

uint32_t
uint64_t

uint_fast8_t

exactly 8, 16, 32 and 64 bits respectively
(provided only if the implementation directly supports the type)

uint_fastl6_t fastest unsigned integer type with width of
uint_fast32_t atleast 8, 16, 32 and 64 bits respectively

uint_fast64_t
uint_least8_t

uint_leastl6_t smallest unsigned integer type with width of
uint_least32_t atleast 8, 16, 32 and 64 bits respectively

uint_least64_t

uintmax_t maximum width unsigned integer type

uintptr_t unsigned integer type capable of holding a pointer

The implementation may define typedef names intN_t, int_fastN_t, int_leastA_t, uintMN_t, uint_fastN_t, and
uint_leastN_t when Nis not 8, 16, 32 or 64. Typedef names of the form intN_t may only be defined if the
implementation supports an integer type of that width with no padding. Thus, uint24_t denotes an unsigned integer
type with a width of exactly 24 bits.

Each of the macros listed in below is defined if and only if the implementation defines the corresponding typedef name.
The macros INTN_C and UINTA_C correspond to the typedef names int_leastN_t and uint_leastN_t, respectively.

Macro constants

Defined in header <stdint.h>

Signed integers : width

INT8_WIDTH

INT16_WIDTH
INT32_WIDTH
INT64_WIDTH

INT_FAST8_WIDTH

INT_FAST16_WIDTH
INT_FAST32_WIDTH
INT_FAST64_WIDTH

INT_LEAST8_WIDTH

INT_LEAST16_WIDTH
INT_LEAST32_WIDTH
INT_LEAST64_WIDTH

(C23)(optional)

(C23)

(C23)

INTPTR_WIDTH (C23)(optional)

INTMAX_WIDTH (C23)

bit width of an object of type int8_t, int16_t, int32_t, int64_t (exactly 8, 16, 32,
64)

(macro constant)

bit width of an object of type int_fast8_t, int_fastl6_t, int_fast32_t,
int_fast64_t
(macro constant)

bit width of an object of type int_least8_t, int_leastl6_t, int_least32_t,
int_least64_t

(macro constant)

bit width of an object of type intptr_t
(macro constant)
bit width of an object of type intmax_t

(macro constant)



https://en.cppreference.com/w/c/types/integer

Undefined Behavior: 225

Xk
<T

AS

I

K

g

H

UINT_MAX+1
INT_MAX+1; LONG_MAX+1

char ¢ = CHAR_MAX; c++;

1< -1
1 << 0
1 << 31
1 << 32
1/ 0
INT_MAX % -1

* W. Dietz, et al. Understanding integer overflow in C/C++.

In Proceedings of ICSE, 2012.

0

undefined

varies (??7?)

undefined
1
undefined
undefined
undefined

undefined
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x = (—1)°%x(1.F)x2E-58

sign exponent{8-bit) fraction (23-bit)
] I |

0(0(1(1(1/1|1/0|0/0|1|0|0|0|0|0|0|0O|O|O|O|O|O|O|O|O|O|O[O[O[O({O| = 0.15625

@) @)
31 23

o0

__
%f

float 32 S1|E8|F23  +1.2E — 38~ + 3.4E + 38 %f, %e
double 8 64 S1|E11|F52 +2.2E — 308~ + 1.8E + 308 %If %f, %e
long double 10/12/16  80/96/128



Floating Point Number Line

l_ denormal

under- under-
flow flow

l

overflow usable range usable range overflow
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| [ |
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—realmax —realmin realmin T ealmax
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FRIZHAEE

e float : KA6-7TNBIHELF
e double : K#J15-16 IEXELF

// BAbsolute tolerance comparison of x and y

if (Abs(x — y) <= EPSILON) ..

// Relative tolerance comparison of x and y

if (Abs(x — y) <= EPSILON * Max(Abs(x), Abs(y)) ..

if (Abs(x — y) <= Max(absTol, relTol * Max(Abs(x), Abs(y)))) ..

Floating-point tolerances revisited — realtimecollisiondetection.net — the blog



https://realtimecollisiondetection.net/blog/?p=89

Jgtae

* “A pointer is a variable that contains the address of a variable.”
« —MEFEAFBUNTE | KFERENBEREIARFREIE

e int 1 = 5;

e int* p; i
OXFFFFFFF4

e p = &i;
“pRIEE RS
> “pfFfif 7 iRIAFIHIL”

. SR o

= 2 BATF 1 =2 P
+ *p : AJLIEFINBIE  ARER EEFHFEEEAINRTHRE

- 1B RERE , RESXIMERIZERI , MEBERENEZENME

10
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» AILUEAZSEL
 HEBIFARESE
 void func(int (*mat)[10])
 void func(int mat[][10])

- AILUEDIREIE

warning: function returns address of local variable [-Wreturn-local-addr]

« TTLMEIARIRIE | TS SR ARSI
* int a[1@], *p;
« p+1 : JIEIEASEEIRsizeof A/
- RIBEHERNARIEERARTF |, IRBENX
o —IRFIEAXEELY]

11
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EHS1ET

e int matrix[3][10];

matrix

matrix+1

*(matrix +1)

*(matrix+1)+5

*(*(matrix+1)+5)

p = matrix, p = matrix[1l] p = matrix[0][9]

p = &matrix, p = &matrix[1] p = &matrix[0][9]

12



string.h

+ BIAYFRTER RS
" RS

size t strlen (char const *string);
 char *strcpy (char *dst, char const *src);
 char *strcat (char *dst, char const *src);
int strcmp (char const *sl, char const *s2);
ttf“ X IRAYF R R R EL
 char *strncpy (char *dst, char const *src, size t len);
 char *strncat (char *dst, char const *src, size t len);
 int strncmp (char const *sl1, char const *s2, size t len);

13



string.h

» ENRIFRFEREL

« EEFRIELFERRRIEN
* char *strchr(char const *str, int ch);
 char *strrchr(char const *str, int ch);
 char *strpbrk(char const *str, char const *group);
 char *strstr(char const *sl1, char const *s2);

- BT
« size t *strspn(char const *str, char const *group);
« size t *strcspn(char const *str, char const *group);

« EfKIRIC
 char *strtok(char *str, char const *sep);

e strtok.c

14


http://why.ink:8080/static/code/CPL2022/08/strtok.c

Functions

Character classification

Defined in header <ctype.h>

isalnum
isalpha
islower
isupper

isdigit

isgraph

isspace

isblank (c99)

isprint

ispunct

checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)
checks if a
(function)

Character manipulation

tolower

toupper

converts a
(function)

converts a
(function)

character

character

character

character

character

character

character

character

character

character

character

character

is alphanumeric

is alphabetic

is lowercase

is an uppercase character
is a digit

is a hexadecimal character
is a control character

is a graphical character

is a space character

is a blank character

is a printing character

is a punctuation character

character to lowercase

character to uppercase

Conversions to and from numeric formats
Defined in header <stdlib.h>

atof

atoi
atol
atoll(c99)

strtol
strtoll (c99)

strtoul
strtoull(c99)

strtof (c99)
strtod
strtold(c99)

strfromf (c23)
strfromd (c23)
strfromld (c23)

converts a byte string to a floating-point value
(function)

converts a byte string to an integer value
(function)

converts a byte string to an integer value
(function)
converts a byte string to an unsigned integer value

(function)

converts a byte string to a floating point value
(function)

converts a floating point value to a byte string
(function)

Defined in header <inttypes.h>

strtoimax (c99)
strtoumax(c99)

String manipulation

converts a byte string to intmax_t or uintmax_t
(function)

Defined in header <string.h>

strcpy
strcpy_s (C11)

strncpy
strncpy_s (C11)

strcat
strcat_s (C11)

strncat
strncat_s (C11)

strxfrm
strdup (c23)

strndup (c23)

String examination
Defined in header <string.

strlen
strnlen_s (C11)

strcmp
strncmp
strcoll
strchr

strrchr

strspn

strcspn

strpbrk

strstr

strtok
strtok_s (c11)

copies one string to another
(function)

copies a certain amount of characters from one string to another
(function)

concatenates two strings
(function)

concatenates a certain amount of characters of two strings
(function)

transform a string so that strcmp would produce the same result as strcoll
(function)

allocates a copy of a string

(function)

allocates a copy of a string of specified size

(function)

h>

returns the length of a given string

(function)

compares two strings

(function)

compares a certain amount of characters of two strings

(function)

compares two strings in accordance to the current locale
(function)

finds the first occurrence of a character

(function)

finds the last occurrence of a character

(function)

returns the length of the maximum initial segment that consists
of only the characters found in another byte string

(function)

returns the length of the maximum initial segment that consists
of only the characters not found in another byte string

(function)

finds the first location of any character in one string, in another string
(function)

finds the first occurrence of a substring of characters

(function)

finds the next token in a byte string

(function)

15



gsortf[Jbsearch

 https://en.cppreference.com/w/c/algorithm
 Pointer type matters!

int cmp(const void *a, const void *b);

gsort, gsort_s

Defined in header <stdlib.h>
void gsort( void* ptr, size_t count, size_t size,

. . . 1
int (*comp)(const void*, const void*) ); w

errno_t gsort_s( void* ptr, rsize_t count, rsize_t size,
int (*comp) (const void*, const void*, void*), (2) (since C11)
void* context );

bsearch, bsearch_s

Defined in header <stdlib.h>

void* bsearch( const void *key, const void *ptr, size_t count, size_t size,

: ; . 1
int (*comp) (const void*, const void*) ); W

void* bsearch_s( const void *key, const void *ptr, rsize_t count, rsize_t size,
int (*comp) (const void *, const void *, void *),
void *context );

2) (since C11)


https://en.cppreference.com/w/c/algorithm

gsortf[Jbsearch

» XF gsort 5 bsearch NFILX , OJLASE .
- REFTHE
e https://www.bilibili.com/video/BV1jrUYB5EC9?spm id from=333.7

88.videopod.sections&vd source=49dd5159129c5cf96b663a53b83768
bd

e https://www.bilibili.com/video/BVImu2xBNEpqg/?spm id from=333.
1387.collection.video card.click&vd source=49dd5159129c5cf96b
663a53b83768bd

o KPR
e https://njusecourse.feishu.cn/wiki/Z1IxPwL2W2i1Xuek2CXgcxau3nl
d?from=from copylink

+ FWAGELR |

17


https://www.bilibili.com/video/BV1jrUYB5EC9?spm_id_from=333.788.videopod.sections&vd_source=49dd5159129c5cf96b663a53b83768bd
https://www.bilibili.com/video/BV1mu2xBNEpq/?spm_id_from=333.1387.collection.video_card.click&vd_source=49dd5159129c5cf96b663a53b83768bd
https://njusecourse.feishu.cn/wiki/ZlxPwL2W2i1Xuek2CXgcxau3nLd?from=from_copylink

=13

-Fconst

i3

=const

int * const p = &a;
*p = 100;//0k

p = &; //ERROR
p++; //ERROR

- 1ETTRtE & const

const int *p = &a;
*p = 100; //ERROR
a = 100; //ok
p = &; //ok

(FFAEE

B RBTRRIAR const , AW HE , §

%

E AN ﬁuLLlZ SEHMEAILEET

L2 const)

Sk

18



JEEHERES S BT

o NETF

CRRZI

2 MtmallocFfree ,

 void *malloc(size t Size);
« typedef unsigned long/int size_t

« void free(void *pointer);

 int *p = NULL;
= (int *)malloc(n*sizeof(int));

 [BIFAVLA : AJZKZEHint array[n]

HPATEISRFERN D ELSHER

 free(p);
Z5 . DECRBUREINULL , p AR EERD)

19



JE N 28I : struct

o ZEFAR
. === SESayi 7 = NEES
;JISLEZEEZ:HX:E’JE ( EJZJ'_'\) E/J7|<I:| struct record {
’ = int id;
« {1, “Allen”, 98.5}; char name[N];
« {.name = “Su”, .score = 88.0}; double score;

« {.name = “Su”, 88.0, .id = 2}; }
struct record stul, stu2;

» SRR ERIEUXES RIESIAR , BBHI7AYname space
- SIEMIRRNRER , BEATRR

typedef struct {
int num;

° ﬁiﬁiﬁlﬂﬁﬁ “" EEIRIE] long score;
* stul.name
* stu2.score
e &stul.name

char 1id;
} record2
record2 stu2

20



SHREU RS ZANREIE

- SR ETRE

 struct record stul, stu2;
e stul = stu2;
« FHTERNBF AR

* rectangle.c

 void Print(struct record stu);

- B8k | SIS

“If a larger structure is to be passed to a function, it is generally
more efficient to pass a pointer than to copy the whole structure.”

— K &R (p.131)

 void Print(struct record * stu);//stu->x, (*stu).x

21


http://why.ink:8080/static/code/CPL2022/10/rectangle.c

typedef struct {

int a;
short b[2];

} EX2;

typedef struct EX{

int a;

char b[3];
EX2 c;

struct EX *d;

*px->c.b
y (*x.d)
C
a b 3
N
X |
c |
pX a b a i
&X F----- > 100 H| i |\o 25 &y

{1@0J {'H': lil: '\@'}) {SJ {'1) 25}}) @};

22



structBH5|

struct SELF{ struct SELF{
int a; int a;
struct SELF b; struct SELF *b;
float c; float c;

s }s

typedef struct { typedef struct SELF_TAG {
int a; int a;
SELF *b; struct SELF_TAG *b;
float c; float c;

} SELF; } SELF;

23



Linked List

- fkR  IEEE

- BRIERT A

ST

- FEEMNMENEUE | SER TR RIS

 struct node {int data; struct node *next;};

.+ WRHERR

data

o

—>

* struct node {

struct node * prev;
int data;
struct node *next;

s

NULL

data

data

~——»

data | -

» NULL

24



R R

| —

\

TR NFORH PR

» FTER T RATREA

data

ey

data | ¢

- 28R RAIMIER
data | 3¢

data | 3¢

data

25



I’

A A ERAIXY [F5EER

» EHREER

 struct node {int data; struct node *next;};

* WRIEER

data

* struct node {
struct node * prev;

int data;

struct node *next;

}s

NULL

A 4

data

A

data -

A 4

NULL

A

data

» NULL

26



union

e FstructfiIAE A :
- kR EBHARFENRFETE

* struct-union.c —

struct{int 1i; double d};

union{int i; double d};

p— —



http://why.ink:8080/static/code/CPL2022/10/struct-union.c

IS N\

2_2]\51\:14: /@

28



IR

» C Operator Precedence - cppreference.com

* int *p, q;

* *p++;
ca &b l!=290

a << 4 + x

% 21

C%Eﬁgﬁﬁ%ﬁi(ﬁtiT,ﬁ%ﬁW&ﬁﬁ)

ZH

Zan

0 -4 = .

BERA

! ~ + — - (type) * & sizeof

BARE

* 1 %

BERA

P

BERA

<< >>

BERA

BERA

BERA

BERA

BERA

BERA

BERA

BERA

BARE

BARA

BERA

29


https://en.cppreference.com/w/c/language/operator_precedence

IR

» C Operator Precedence - cppreference.com

e &stul.name
e *stul.name

* int *p[5];
* int *(p[5]);
* int (*p)[5];

 int (*f)(int);
 int *f(int);

+ ()

* (*F)O);

% 21

CE%EHH%%&E(&LET,ﬁ%ﬁW&ﬁm)

ZH

Zan

0 -4 = .

BERA

I ~ +=+ -

- (type) * & sizeof

BARE

* 1 %

BERA

P

BERA

<< >>

BERA

< <= > >=

BERA

BERA

BERA

BERA

BERA

BERA

BERA

BARE

BARA

BERA

30


https://en.cppreference.com/w/c/language/operator_precedence

Y el
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if

- BiFEIEMelse i1£(.) {
° else/m\E@@aﬁUEﬁ%ﬁﬁgif }
- RIS else {
Mt~ 2743 }
- IZEFT
 RRIBEM : <, >, <=, >= (RERETEREER)
i > 3j>k
i+3j<3j*k

C HIEEEERT ==, 1= (RARETRRIEER )

R R S IE R
CBBEEG  sa(5), 1@, @) | LgL T
r(11=0)8& (3 /1>0) + << (EBAD), >> (BB

32



switch-case

switch (expression)

case /* constant-expression */:
/* code */
break;

case /* constant-expression */:

/* code */
break;

default:
break;

33



Forfgii

« Given a set A of integers, to compute their minimum.

for ( <expression>[_]<expression>li]<expression> )
| <statement>

BT IRRTH AR PRI E R AT BRENNRRE
—NMATT
1R i+

34



whilefgIi

while (F=1& T\
18/0]
}

u % "
- BRENFMEHEN |, FUTEIMERIED




EI-\‘
H

do-while

dof
154
}while (FRiX TX);

« EANBRHAMUEE , T REHE |, aEFR

HE2ERE , mENHFNT—E , BNEFREIA
- "—Hif , BRIREIARE T

36



' . while(1){......}

* break

o HEHERITRITEIA
e continue

o« BEHIFIX—K

IR

37



‘)_i\l
5
>.
'><
dJT
A
-UI

TN RSB LA £ A
4e: int a, intb
TOURA A XA d AR ENE 5)
4 19 £ AT f R X4

( int is_Pr‘ime(){ ) |k

=) | &4k

o fheg ik =4E (699)
% dE 4329 £ A Hvoid
void f(..){..}

- {BE R AT s T — %,
, ¥ 5 o BT 4
int is_prime = is_
F L EME T 4% F AR i ool ROE T NR IR AR

is Prime(i); Q) 3/ /AT ke ()”

VAR % Sreturnik ),
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S el

 EEMAIFEFEHRERT | RIS L RE=EH
- FEER— T REZR , BRI EHITEAEE X

int is_Prime();
int is_Prime( int );

int is_Prime( int num );

int is Prime( int num ){

return res;

39
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RO THT

« Rl ARSI ERETRIE A SR
 Programs run in memory (R7%; iCiE82).
« Memory = Stack (f%X) + Heap ({EX) + ---
- Each function call has its own stack frame (f%&n).
« Stack grows/shrinks with function calls and returns.

« Visualization of Function Calls @ C Tutor

40


https://pythontutor.com/c.html

i

A e —EIBBIRIRAYHE
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The UNIX Hater’s Handbook (and Beyond)

« 531994
- Simson Garfinkel YETREEFiR
- WEEEtaEEE N aEtgaE

oty f‘i‘
A
\ :‘u.} v N
o e o
N e
4 4,:? - - oo
oy i
I E Y. 4 { |
Iﬁ RS b A fay \
AT L
Handbook | & 4" ./
g Y i >
4 )
& .
@ J',’ '

= /f7
¢ E&TE Il::IIT UNIX EI\J_szbﬂBH The Best of the
. UNIX-HATERS
e user frlendly E:;%ggsl\\/{lvar:tngr&;;t
- nS1T/RE R T BRI T

™ |.” ve -
° E/\J -tt by Simson Garfinkel
iﬂﬂ' JU Daniel Welse &
Steven Strassmann

With Foreword by
Yanald Norma

» 84K UNIX/Linux EZRE T !
®* man
* tldr

50


https://web.mit.edu/~simsong/www/ugh.pdf

The Community Way

FRAR (G EBA: ARIEAD R 69T R B A5 7T LE S0 A #4F
BARAL G R -6, B4 A ML JFRE—A 8 B F 3 R
72 1A]

* MGitHuUb3XEX{HS
- BRI R+ "I Rz

- github

SOCIAL CODING

nad

git clone -b 2024 git@github.com:NJU-ProjectN/ics-pa.git ics2024
git clone https://github.com/NJU-ProjectN/ics-workbench

v citlab () gitee

https://git.nju.edu.cn/ M




The Community Way (cont'd)

GitHub is a development platform inspired by the way you work.
From open source to business, you can host and review code,
manage projects, and build software alongside 50 million
developers.

+ TR ARERIINIEER St
- BEMIENRFHEHFIORD
-, BMERG. DTRRRS. EEH. MR

o« FYFRIANKIEFS
- BERNAE., FI&R. BF (FHEHFX])
« BEHARFRIEER (HIF : awesome C)

52



2 SGit ?

git clone -b 2024 https://github.com/NJU-ProjectN/ics-pa ics2024
NS : XEFHAT, KRIEL==

« RTFM?STFW |
- BE : BRI—HEAKFIENHGE

« ARBENREHIFETXHET
« A Visual Git Reference
- WY, X, BHX......
- RIS REEN
« IXICIE tidr 15 ?

53


https://marklodato.github.io/visual-git-guide/index-en.html

A Visual Git Reference

reference to current branch

another branch /
\ child points to parent HEAD
. . current branch
stable [ T
ad7c3 b325c c10b9 da985 ed489

T2\

Siaee (i commit objects,
! identified by SHA-1 hash

files to go in next commit
D

files that you “see”
Working Directory

ommit 8738b7b32e71a78t5b73376dc664780dd16800eb (
Author: tracer-ics2020 <tracer@njuics.org>

Thu Aug 19 18:27:15 2021 +0800

54



Git

git reset -- files( )git commit

Stage (Index)

git checkout -- files( )git add files

Working Directory

git commit

e Bk B
stage

HEIHE %

working directory

55
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—LEbComments

S R
« UNIX BYig11HERPE (UGH B #tiF)
- BARRIZIES | (B Shell EMHIEBAIES

[ ]
. |

- 5 51REZ corner cases
o MBBE—ANEN ... BELBBRE? ? ?
- best practice: XHFRARLL " L, AT/

» (KI5 Git
o BIFE— NS repo , BHIRE
« ATA "FRitSERETE XX /M 2IRARY ?
T SERETEERIIRER—FamA Git /Y
* Visualizing Git Concepts with D3

/o

7=
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Visualizing Git Concepts with D3

@] A %2 | onlyweigithub.io/explain-git-with-d3/#commit

Visualizing Git Concepts wit

)
This website is designed to help you understand some basic git concepts visually. This is my first attempt at using both SVG and D3. | hope it is he ¥ ou.

Adding/staging your files for commit will not be covered by this site. In all sandbox playgrounds on this site, just pretend that you always have files staGla#
and ready to commit at all times. If you need a refresher on how to add or stage files for commit, please read Git Basics. (71

Sandboxes are split by specific git commands, listed below.

Basic Commands Undo Commits Combine Branches Remote Server
git commit git checkout git res git merge git fetch git push
git branch git checkout -b git revert git rebase git pull git tag

We are going to skip instructing you on how to add your files for commit in this explanation. Let's assume you already know how to do that. If you don't, go
read some other tutorials.

Pretend that you already have your files staged for commit and enter as many times as you like in the terminal box.

Type git commit a few times.

Local Repository
Current Branch: master

Specific Examples
Below | have created some specific real-world scenarios that | feel are quite common and useful.

Restore Local Branch to State on Origin Server Free Playground
Update Private Local Branch with Latest from Origin Zen Mode
Deleting_Local Branches



http://onlywei.github.io/explain-git-with-d3

Visualizing Git Concepts with D3

Enter git commands below.

Local Repository
Current Branch: master
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—LEComments (cont'd)

. BAWEET "SR gitignoreXTH

- REGIitrepoBBEI.c, .hfMakefile

« EXNRN : —IERRISHE A EGIt B ET @ G
* # Bk —n A
1%/ # IRT HXK
I*.c # .C
I*.h # ... " <
IMakefile* o srEem
l.gitignore git add

* I ALSBEAREIXANIS ? L[ H %

« EARBE—.git working directory
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 FEIDER , it Ash— MR, FAEBREEST ?
- TmiE. TEE
¢ o FURE - 1 - fF - s — LR — .o — B —a.out
1=y

e ./a.out

- BieREYEARSIT IETAH
« RTFM : man gcc; gcc -help; tldr gcc
? %IJ TngI\JE/I\\iEIJﬁ . -E / -S r -



IDER—MEBIRAET HA4 2

R o & ik L G

.C > ’i > .S > .O > .Out
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R o & ik L G

. C » .1 * .S » .0 » .out
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REALIER

¢ *E%Egﬁ”ﬁj\}ﬁgﬁ\jz1¢ 1 int max(int x, int y);
« SL31H

—EERENY | TEEE , H #include"max.h"
R >
b J. .

return x>y?Xx:y;
- £F% = : static, externfYX 3|

}

o 1 #include<stdio.h>
I}gjzj_q:/\\ < N 2 #include"max.h"
« BNEHEAERNETAS

Ig/‘%@%ﬁfﬁﬁ*ﬂ%%ﬁgy 4 int main(){
o ENRS B 24 /9mainky : int a = 5;

KLY | (ERTE A | intb=6;

printf("%d\n", max(a,b));

65



ALE

[Trp

%

l.

2

lec > make > M makefile

main: foo.0 main.o

gcc -0 main foo.0 main.o
foo.0: foo.c foo.h

gcc -¢ -0 foo.o0 foo.cC
main.o: main.c foo.h

gcc —C -0 main.o main.c
clean:

rm -f *.0
run: main

./main

66



Fdebugfy—r &%

67



FaaEilZ Al

- BIEUE (Ri2E 4 )

MBS KIZEXTHY
e crash T, BHETARER T, &2 HIT BAD TRAP T,
RJG A AR B TR
ey eur ==

RUAR AT A bug #9337, 454% bug ARG E



YA IEIE

. FEFFRYRNIORE
o ARHRFEKAIER
- IEERFETESK - bug
 ITTELITERUSTEEIAR
« SCHEEIR > bug

« 1 (debugging)
« BRIFERFS bug , WMEFE ?

Photo # NH 96566-KN (Color) First Computer “Bug”, 1947

b b4

94
0§ | Onckom :AM*}‘ s/.;m, 9.037 7 015
/000 . ;\ﬂ,’.} = anghom / 9.087 ¥YC 98 <ok

150c 030 Me ~ne  EFSITL) etd) 7415 725055 ()
83y  PRO. > 2. 130yar6yiS
Con ok 2.13067ew%

RIS | -2 i 033 a.J:( il Jeob
{m © / Tm y
(g dmph

(1~ i85 e i3 . .
' .o *
: Fiest actual cas
r&?’m 3«&&-}»\‘« sbads].
e oLl Y
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J9{t+24debugBB A E M

A9 bug BIAL A2 1 EKAITRE

e K = 181+ > KRB > Fault (bug) = Error (FREIASES) - Failure
o FAIRBENLMZ failure (BTNLMIAYZEERER)
o BATTLUSEIRSHIIER M ((BIEEZERT)
o JoAFUA] bug EMBER (B—1T "HHSK” EBEEXTRY)

for (int 1 = 0; 1 < n; i+x) fault ¥R bug
for (int j = 0; j < n;(i4+)

error failure

R7S1E K spec A M0 B timeout
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BIREL: wERMNREP S HEZTIEFRESWEHAME, AL T —
A~ failure, Mrrm\:\,./\mmmu # — error 89K %,
b B 89 KA #E A fault (bug).

BRI © 80
o M 2AFEAIER "BBLEER" ?
- M—MREEBRIIRESHE
- BNEGONITHER  BZFIERE R error
s It AEREBEICERRZA ?
- BARHIEERIRS EI’JIETJETQHIE”%‘IX’E
(BT DP &R SIARBNEER ?)



E

1€ ( cont'd )

» SLFRF

AROIENL © B F I THIAILE (trace)

o GE/INEIRIRZ (error) TJBEF=A RIS
- {FHESHIRIR
« BRI THARERIERFHZHT

s RN TE

« printf > HxENXloghitrace
o + RIFEARE. BEREEMETAMAE. ERTAEIG

uf?I‘EE%ZELL\ RERlogsEECR LI

- gdb > 185 /1E9Yktrace
- + 15, IBSREN. (TREEERREPIRES
- ¥FEZRAE0T8]
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Scan the QR or use link to join

https://forms.office.com/r/46d-
cftoud3

O Copy link

21F

Scan the QR or use link to join

https://forms.office.com/r/zx1aEY1cuF

O Copy link

31%

Scan the QR or use link to join

https://forms.office.com/r/J64i-
TanMXK

O Copy link
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