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Hi € 7|2t E|O| = (siAl o= 744 ofs &)

typedef struct _empInfo

{
int empNum; // Key: 229 1 RHS
int age; // value: ZI2{9| L}O|

}EmpInfo;

int main(void)

{
EmpInfo empInfoArr[1000];
EmpInfo ei;
int eNum,
printf("ArEI2r LIO| = "), A 1FHZ (key)E HIE Q)
scanf("%d %d", &(ei.empNum), &(ei.age));
empInfoArr[el.empNum] = ei; /] THHO| & &
printf("&QlstnE 2O ApH =H: "),
scanf("%d", &eNum),
ei = empInfoArr[eNum]; /] THEHO| EFAY
printf("AtEH %d, LtO| %d \n", ei.empNum, ei.age);
return 0;

}
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off | &

ATl 5S

int main(void)

EmpInfo empInfoArr[100];

EmpInfo emp1={20120003, 42};
EmpInfo emp2={20130012, 33};
EmpInfo emp3={20170049, 27};

EmpInfo r1, r2, r3;

empInfoArr[GetHashValue(emp1.empNum)] =
empInfoArr|GetHashValue(emp2.empNum) ]
empInfoArr|GetHashValue(emp3.empNum) ]

r1 = empInfoArr[GetHashValue(20120003)];
r2
r3
printf("A !
printf("A
printf("A
return 0,

Data Structures and A

n -, r1.empNum,
n, r2.empNum,
n-, r3.empNum,

// hash &% f(x)
int GetHashValue(int empNum)

{
J

return empNum % 100,

/1 715 YHLR

[l
0f0

emp1,
emp2,
emp3,

/] 718 QAR g

—

empInfoArr[GetHashValue(20130012)];
empInfoArr[GetHashValue(20170049) ];

EFAH
a

r1.age); //
r2.age);

r3.age);
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off | =2t &

EmpInfo emp1={20120003, 42}, int GetHashValue(int empNum)
EmpInfo emp2={20130012, 33}; {
EmpInfo emp3={20170049, 27}, return empNum % 100;

r1 = empInfoArr[GetHashValue(20120003)]; }
r2 = empInfoArr|[GetHashValue(20130012)];
r3 = empInfoArr|[GetHashValue(20170049)];

/(%) /(%)

20120003 20120003

20170049 20210103

H2 HEe| 7| f(x) f(\)
fix)= 7| & 7| H<l Lol Yoy x|gt
CH71E 7 S2H CHE keyO| K| B 22 S0 MEE = U2 (5= L)
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Ex: Person

- HO|= 82
. 7| =052 W

[ - O 7
o O TREN| Ol =4 gX

typedef struct _person

{
int ssn; /] FRSEH=
char name[STR_LEN]; /! O|&
char addr[STR_LEN]; /] T

} Person;

int GetSSN(Person * p);
void ShowPerInfo(Person * p);
Person * MakePersonData(int ssn,
char * name, char * addr);

int GetSSN(Person * p){
return p-yssn;
1

void ShowPerInfo(Person * p){
printf("FUSESHZ: %d \n", p-Dssn);
printf("O|&: %s \n", p->name);
printf("=2: %s \n\n", p—>addr),

}

Person * MakePersonData(int ssn,
char * name, char * addr){
Person * newP =\
(Person*)malloc(sizeof(Person));

newP->ssn = ssn;

strcpy (newP->name, name);
strcpy (newP->addr, addr);
return newP,

Data Structures and Algorithms 9



Ex: Person - Slot

typedef int Key,
typedef Person * Value,

enum SlotStatus {EMPTY, DELETED, INUSE}; X120 : value

typedef struct _slot
{

Key key;

Value val,

enum SlotStatus status;
}Slot;

2 AE{: EMPTY, DELETED, INUSE

99001 oA H
99002 SHASY RFRL
99003 Ol3F! Tzt
99004 ESIPNE
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Ex: Person — Off 7| &2t = 7|2}

typedef int HashFunc(Key k); void TBLInit(Table * pt, HashFunc * f)
{
typedef struct _table int i,
Slot tbl[MAX TBL]; for(l 0, 1<MAX_TBL,’ i++)
HashFunc * hf; (pt->tbl[i]).status = EMPTY;
1Table;

pt->hf = f; // dli4| &4+ 5=
// Hlo|E2 27|35} J
void TBLInit(Table * pt, HashFunc * f);

// HIO|ZO| 7|2 ¢t= A&
void TBLInsert(Table * pt, Key k, Value v);

/] 712 == H|O|Z=0j|Al G|O[E AbA|
Value TBLDelete(Table * pt, Key k);

/] 712 2HE H|O|=0|AM G|O|&] &AM
Value TBLSearch(Table * pt, Key k),

Data Structures and Algorithms 11



Ex: Person: ofl 5| &=

void TBLInsert(Table * pt, Key k, Value v){
int hv = pt->hf(k); // a2 42 €S
pt->tbl[hv].val = v;
pt->tbl[hv].key = k;
pt->tbl[hv].status = INUSE;

}

Value TBLDelete(Table * pt, Key k){
int hv = pt=>hf(k); // olf2 242 €S
if((pt->tbl[hv]).status != INUSE){
return NULL,
} else {
(pt->tbl[hv]).status = DELETED;

return (pt->tbl[hv]).val; // AAH|=l ¢|O|E 2|&

}

Value TBLSearch(Table * pt, Key k){
int hv = pt->hf(k); // ol 42 €=
if((pt=>tbl[hv]).status != INUSE)
return NULL,

else
return (pt->tbl[hv]).val; // EFA CHAF 2|&

Data Structures and Algorithms
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Ex: Person - Main

int MyHashFunc(int k){

/] 7|1 EE2XHO20 AtE¢t

—

/] CE oS4 Off111
return k % 100,

}

int main(void)

{
Table myTbl,

Person * np, Person * sp, Person * rp,

TBLInit(&myTbl, MyHashFunc);

// ElOolH &=

np = MakePersonData(20120003, "
TBLInsert(&myTbl, GetSSN(np),

np = MakePersonData(20130012,
TBLInsert(&myTbl, GetSSN(np),

np = MakePersonData(20170049,
TBLInsert(&myTbl, GetSSN(np),

Lee", "Seoul");
np);

"KIM", IIJejull);
np); )

"HAN" , "Kangwon");
np),

Data Structures and Algorithms

// GIO|& ZHAH
sp = TBLSearch(&myTbl, 20120003);
if(sp != NULL) ShowPerInfo(sp);

sp = TBLSearch(&myTbl, 20130012);
if(sp != NULL) ShowPerInfo(sp);

sp = TBLSearch(&myTbl, 20170049);
if(sp != NULL) ShowPerInfo(sp);
// GIOlE AfA

rp = TBLDelete(&myTbl, 20120003);
if(rp != NULL) free(rp);

rp = TBLDelete(&myTbl, 20130012);
if(rp != NULL) free(rp);

rp = TBLDelete(&myTbl, 20170049);
if(rp != NULL) free(rp);

return 0O,

13
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T H| 0|

. SR0| XA Olo|E 2 ¢ W AATY
e Person.h, Person.c
- HO|& &&H 3| Bl &AA I

e Slot.h, Table.h, Table.c

o SHAFCHAS

L

e Slot.h, Table.[ch]

- 282 /E: Ol A B HEEILEAEE

. 0|% ¥4 E|AE (DLinkedList.[ch])
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2t&: =& (Slot.h)

—/| O.

MOl'E 7| &% SEl B[ 7 X

typedef int Key;
typedef Person * Value;

.

typedef struct _slot

{

Key key;

Value val,

enum SlotStatus status,
}Slot;

Data Structures and Algorithms
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2t H|O| =

typedef int HashFunc(Key k); node
slot

typedef struct _table @
{

/] SH#l 4fF B2 2[AE 9

Slet List tbl[MAX_TBL];

HashFunc * hf;
}Table;

// EO|=28| =7|st
void TBLInit(Table * pt, HashFunc * f);

/1 EO|Z0 7|e U= MY

void TBLInsert(Table * pt, Key k, Value v);

/] 712 =HE H|O|Z0||Al G|O[E AbA|
Value TBLDelete(Table * pt, Key k);

// 712 22 EHO|20M CJOJE EfAk
Value TBLSearch(Table * pt, Key k);

Data Structures and Algorithms
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#include "Slot2.h" // &I =7}

// typedef int LData,
typedef Slot LData; // H1Z =l LData EI

typedef struct _node

{

LData data,

struct _node * next;
} Node;

typedef struct _linkedList
{

Node * head;

Node * cur;

Node * before,

int numOfData,

int (*comp)(LData d1, LData d2);
} LinkedList;

Data Structures and Algorithms
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2ty 7|22 4 Y E A

void TBLInit(Table * pt, HashFunc * f)

{
int 1,
for(i=0, i<MAX_TBL; i++)
ListInit(&(pt->tbl[i])); // HE2[AE 20210 CisiA =7|2af
pt—>hf = f;
}
void TBLInsert(Table * pt, Key k, Value v)
{
int hv = pt->hf(k);
Slot ns = {k, v},
if(TBLSearch(pt, k) != NULL) { /] 7|17t S=5UCHH
printf("7| S5 2F 24 \n");
return;
} else {
LInsert(&(pt->tbl[hv]), ns); // % 4F 7|8 AF¢
}
}

Data Structures and Algorithms 28



SbAF ALK

Value TBLDelete(Table * pt, Key k)

{
int hv = pt->hf(k);
Slot cSlot;
if(LFirst(&(pt->tbl[hv]), &cSlot)){
if(cSlot.key == k){
LRemove (&(pt->tbl[hv]));
return cSlot.val;
} else {
while(LNext(&(pt->tbl[hv]), &cSlot)){
if(cSlot.key == k){
LRemove (&(pt->tbl[hv]));
return cSlot.val;
\ }
}
return NULL,
}

Data Structures and Algorithms
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Stk EFAY

Value TBLSearch(Table * pt, Key k)

{
int hv = pt->hf(k);

Slot cSlot,

if(LFirst(&(pt->tbl[hv]), &cSlot)){
if(cSlot.key == k){
return cSlot.val;

} else {
while(LNext(&(pt->tbl[hv]), &cSlot)){

if(cSlot.key == k)
return cSlot.val;

}
return NULL,

Data Structures and Algorithms
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Bloom Filter
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oA ADT

« AddKey: 20| 7|/ A =7t

e IsMember: &IHY| 7|7t EXSt= X| B AH(with False Positives)

* DeleteKey: Not supported
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False Positive Rate

N HHO| AddKey &4t £, EH H|E 7} set@l 2HE

1 kn
P(Bit =1) = 1—(1——)
m
e False positiveO| 2{H, k7H 2| Sl{[ 2] B} 7} O] O] setO[ O OF &t
1 \kn\# —ten, \ k
P(False Positive) = 1—(1——) ~ (1_ m
m e )

* False positive/| Z|27} &|2{ ™
k = (E)XInQ

n

no of hashses = bits per keyXIn2

« Z| 2 false positive rate

m

P(FalsePositive) ~0.619" = 0.6190s Per ke
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14 Bits Per Key False Positive Rate
I 4.79 10%
10 |
. 058 1%
6| 14.38 0.1% _
R Bloom Filter Calculator:
| https://hur.st/bloomfilter
21
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Image Source: http://corte.si
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Addkey T E

#define FILTER _SIZE 20

#define NUM_HASHES 7

#define FILTER_BITMASK ((1 < FILTER_SIZE) - 1)
unsigned char filter[FILTER _SIZE BYTES];

void AddKey(unsigned char filter[], char *str)
{
unsigned int hash[NUM_HASHES];
int 1,
get_hashes(hash, str); // =0l stro| afj4|Z2= HIE hashO| A2
for (i = 0; i < NUM_HASHES; i++) {
/*W¢|%ﬂezmag-ﬂﬂ%§'ﬁ
hash[i] = (hash[i] >> FILTER_SIZE
has [i] & FILTER BITMA
/* TE{0 OH‘I" 2t A +/
filter[hash[i] > 3] 1= 1 K (hash[i] & 7);

=2 O

Al r+0|I

H(x
K);
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