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struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
};
 
struct element h = {"Hydrogen",
                    "H",
                    1,
                    1.00794};
 
void report(struct element e) {
  printf("%s is atomic number %d\n",
         e.name,
         e.atom_no);
}
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struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
};
 
typedef struct element ELT;
 
ELT h = {"Hydrogen", ....};
 
void report(ELT e) {
  ....
}
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����������������������struct�����������typedef

struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
};
 
typedef struct element element;
 
element h = {"Hydrogen", ....};
 
void report(element e) {
  ....
}
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typedef struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
} element;
 
element h = {"Hydrogen", ....};
 
void report(element e) {
  ....
}
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typedef struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
  struct element *next_in_table;
} element;
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void add_neutrons(element e) {
  e.mass++;
}
 
int main() {
   element h = {"Hydrogen", "H", 1, 1.00794};
   add_neutrons(h);
   printf("%f\n", h.mass);
}

��������������

�



����������������������������

������������������������������������������

void add_neutrons(element *e) {
  (*e).mass++;
}
 
int main() {
   element h = {"Hydrogen", "H", 1, 1.00794};
   add_neutrons(&h);
   printf("%f\n", h.mass);
}
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void add_neutrons(element *e) {
  printf("Old mass: %f\n", e->mass);
  e->mass++;
}

�



����������������

��struct�������������������������������������

struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
};
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struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
};
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struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
};
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#include <stdio.h>
#include <stddef.h>
 
typedef struct element {
  char   name[10];
  char   symbol[5];
  int    atom_no;
  double mass;
} element;
 
int main() {
  element e;
  printf("%ld\n", (char *)&e.atom_no - (char *)&e);
  return 0;
}
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struct element {
  char   name[10];
  char   symbol[5];
  int   atom_no;
  double mass;
};
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struct element {
  char   name[10];
  char   symbol[5];
  int   atom_no;
  double mass;
};

�

name
��

symbol
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atom_no
�� ����

mass
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struct element {
  char   name[10];
  char   symbol[5];
  int   atom_no;
  double mass;
};
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struct element {
  char   name[10];
  char   symbol[5];
  double mass;
  int   atom_no;
};
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struct element {
  char   name[10];
  char   symbol[5];
  double mass;
  int   atom_no;
};
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struct element table[2];
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struct element {
  char   name[10];
  char   symbol[5];
  double mass;
  int   atom_no;
};

�

name
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symbol
�� ��

mass
��

atom_no
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struct element table[2];
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struct int_list {
  int v;
  struct int_list next;
};

�

v
�

���
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struct int_list {
  int v;
  struct int_list next;
};

�

v
�

next.v
�
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struct int_list {
  int v;
  struct int_list next;
};

�

v
�

next.v
�

next.next.v
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struct int_list {
  int v;
  struct int_list *next;
};
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v
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struct int_list {
  int v;
  struct int_list *next;
};

�

v
� ���

next
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struct int_list {
  int v;
  struct int_list *next;
};

�

v
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next
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struct int_list {
  int v;
  struct int_list *next;
};

�

v
� ���

next
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v
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NULL
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struct rec {
  int a[3];
  int i;
  struct rec *next;
};
 
void set_val(struct rec *r, int val) {
  while (r) {
    int i = r->i;
    r->a[i] = val;
    r = r->next;
  }
}
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struct rec {
  int a[3];
  int i;
  struct rec *next;
};
 
void set_val(struct rec *r, int val) {
  while (r) {
    int i = r->i;
    r->a[i] = val;
    r = r->next;
  }
}
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struct rec {
  int a[3];
  int i;
  struct rec *next;
};
 
void set_val(struct rec *r, int val) {
  while (r) {
    int i = r->i;
    r->a[i] = val;
    r = r->next;
  }
}
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struct rec {
  int a[3];
  int i;
  struct rec *next;
};
 
void set_val(struct rec *r, int val) {
  while (r) {
    int i = r->i;
    r->a[i] = val;
    r = r->next;
  }
}
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i
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next

%rdi���r
%esi���val

.L3:
  movslq  12(%rdi), %rax
  movl    %esi, (%rdi,%rax,4)
  movq    16(%rdi), %rdi
  testq   %rdi, %rdi
  jne     .L3

loop:
 i�����r����
 ��r���i����val
 r�����r����
 �����r
 ���!NULL������loop
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struct prob {
  int* p;
  struct {
    int x;
    int y;
  } s;
  struct prob* next;
};
 
void sp_init(struct prob* sp) {
  sp->s.x = __;
  sp->p = __;
  sp->next = __;
}

�

p
�

s.x
��

s.y
����

next

%rdi = sp

movl 12(%rdi),%edx
movl %edx,8(%rdi)
leaq 8(%rdi),%rdx
movq %rdx,(%rdi)
movq %rdi,16(%rdi)
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struct prob {
  int* p;
  struct {
    int x;
    int y;
  } s;
  struct prob* next;
};
 
void sp_init(struct prob* sp) {
  sp->s.x = sp->s.y;
  sp->p = __;
  sp->next = __;
}

�

p
�

s.x
��

s.y
����

next

%rdi = sp

movl 12(%rdi),%edx
movl %edx,8(%rdi)
leaq 8(%rdi),%rdx
movq %rdx,(%rdi)
movq %rdi,16(%rdi)
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struct prob {
  int* p;
  struct {
    int x;
    int y;
  } s;
  struct prob* next;
};
 
void sp_init(struct prob* sp) {
  sp->s.x = sp->s.y;
  sp->p = &sp->s.x;
  sp->next = __;
}

�

p
�

s.x
��

s.y
����

next

%rdi = sp

movl 12(%rdi),%edx
movl %edx,8(%rdi)
leaq 8(%rdi),%rdx
movq %rdx,(%rdi)
movq %rdi,16(%rdi)
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struct prob {
  int* p;
  struct {
    int x;
    int y;
  } s;
  struct prob* next;
};
 
void sp_init(struct prob* sp) {
  sp->s.x = sp->s.y;
  sp->p = &sp->s.x;
  sp->next = sp;
}

�

p
�

s.x
��

s.y
����

next

%rdi = sp

movl 12(%rdi),%edx
movl %edx,8(%rdi)
leaq 8(%rdi),%rdx
movq %rdx,(%rdi)
movq %rdi,16(%rdi)
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/* a number *and* a string */
struct t_shirt {
  int   size;
  char *color;
};
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/* a number *and* a string */
struct t_shirt {
  int   size;
  char *color;
}; �

size
� ���

color

��



��������

��struct�������and����������������

/* a number *and* a string */
struct t_shirt {
  int   size;
  char *color;
}; �

size
� ���

color

��union�������or����������������

/* a number *or* a string */
union homework_result {
  int   grade;
  char *excuse;
};
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/* a number *and* a string */
struct t_shirt {
  int   size;
  char *color;
}; �

size
� ���

color

��union�������or����������������

/* a number *or* a string */
union homework_result {
  int   grade;
  char *excuse;
};

��

excuse

��

grade

��



��������

��struct�������and����������������

/* a number *and* a string */
struct t_shirt {
  int   size;
  char *color;
}; �

size
� ���

color

��union�������or����������������

/* a number *or* a string */
union homework_result {
  int   grade;
  char *excuse;
};
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/* a number *and* a string */
struct t_shirt {
  int   size;
  char *color;
}; �

size
� ���

color

��union�������or����������������

/* a number *or* a string */
union homework_result {
  int   grade;
  char *excuse;
};
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grade
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#include <stdio.h>
 
union homework_result {
  int   grade;
  char *excuse;
};
 
void got_doctor_note(union homework_result *h) {
   h->excuse = "illness";
}
 
int main() {
   union homework_result h;
 
   h.grade = 0;
   got_doctor_note(&h);
   printf("%d\n", h.grade);
 
   return 0;
}
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struct homework_record {
  int graded;
  union homework_result r;
};
 
void got_doctor_note(struct homework_record *h) {
   h->graded = 0;
   h->r.excuse = "illness";
}
 
int main() {
   struct homework_record h;
 
   h.graded = 1;
   h.r.grade = 0;
 
   got_doctor_note(&h);
 
   if (h.graded)
     printf("%d\n", h.r.grade);
   else
     printf("%s\n", h.r.excuse);
 
   return 0;
}
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#include <stdio.h>
 
union i_or_f {
  int i;
  float f;
};
 
int main() {
  union i_or_f v;
  v.i = 0x24400000;
  printf("%g\n", v.f);
  return 0;
}
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union u {
  float v;
  char  s[5];
}

sizeof(union u)������
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v
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typedef struct step {
  char mode;
  double height;
} step_t;
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/* select 1-byte alignment for everything */
#pragma pack(1)
 
typedef struct step {
  char mode;
  double height;
} step_t;
 
/* resume default alignments */
#pragma pack()
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