10213903403 FE45 M8

Bt—m Bkl

1. (TR RIELL A =4 EAFE Student, Course, SC, HH Student (2£4E3) WFEH
S AL TR R TERER

Course (HFEZE) MITFBHRNTY MRS . R4 . SO, R
SC (#EIRE) WFBHRNTF A2-S . S . s,
KRIPCFEIFE 1.1, £ 1.2, % 1.3 frR:

F- % Student
sno sname ssex Sage Sdept
35001 =55 == 20 cs
55002 il =3 i 15 15
35003 FHH oy 18 MA
35004 Ciyd B 19 IS
FE Course
cno Cname Cpno, Ceredit
1 FIERE 5 a
2 1 2
3 BERE 4
4 1BIERE 3
5 ¥ 4
f i 2
7 PASCAL 6 4
*E sC
Sne, Cno Grade
35001 1 92
55001 2 85
35001 3 28
35002 2 50
35003 3 20
B, i CiEF 8 Python 15 =B E 45+ Al ek 5

#17 dw




10213903403 & Hrlis

(1) BREFATH SC FKHHY Sno (2#5) FBAETITFRT|, ZOREHINTF AR I ENEF
BRI (52 95001) BFTAEIRICR .
E— AL, B ES (Sno), FFHIHIR SR AP HRICLR
ZOR: WA AR SRR, B T R S A

def question_1_1(sno):

return [(sno, cno, grade) for (sno, cno, grade) in scl
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XM bplus_ tree.h

#ifndef BPLUS_TREE_H
#define BPLUS_TREE_H

#include <stdio.h>

#include <stdlib.h>
#define ORDER 3

typedef struct Node {
int num_keys;
int keys[ORDER - 1];
struct Node *children[ORDER];
struct Node *parent;
void #*values[ORDER - 1]; // Assuming values are pointers to some data
struct Node *next; // Pointer to next leaf node

} Node;

typedef struct {
Node *root;
Node *first_leaf;
} BPlusTree;

// Function declarations
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BPlusTree* create_bplus_tree();

Node* create_node(int is_leaf);

void insert(BPlusTree *tree, int key, void *value);

Node* search(BPlusTree *tree, int key);

void split_node(Node *node);

void insert_into_parent(Node *left, int key, Node *right);

void print_tree(Node *root);

#endz f

X bplus_tree.c

#include "bplus_tree.h"

BPlusTree* create_bplus_tree() {
BPlusTree #*tree = (BPlusTree*)malloc(sizeof (BPlusTree));
tree->root = NULL;
tree->first_leaf = NULL;

return tree;

Node* create node(int is_leaf) {

Node *node = (Node*)malloc(sizeof (Node));

node->num_keys = 0;

for (int i = 0; i < ORDER; i++) {
node->children[i] = NULL;

}

node->parent = NULL;

node->next = NULL;

if (is_leaf) {
node->next = NULL;

}

return node;

void insert(BPlusTree *tree, int key, void *value) {
if (tree->root == NULL) {
tree->root = create_node(1);
tree->root->keys[0] = key;
tree->root->values[0] = value;

tree->root—>num_keys = 1;
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tree->first_leaf = tree->root;
} else {
Node #*leaf = find_leaf(tree->root, key);
if (leaf->num_keys < ORDER - 1) {
int i = leaf->num_keys - 1;
while (i >= 0 && leaf->keys[i] > key) {
leaf->keys[i + 1] = leaf->keys[i];
leaf->values[i + 1] = leaf->values[i];
i-—;
}
leaf->keys[i + 1] = key;
leaf->values[i + 1] = value;
leaf->num_keys++;
} else {
Node *new_leaf = create_node(1);
new_leaf->keys[0] = key;
new_leaf->values[0] = value;

new_leaf->num_keys = 1;

int virtual_keys [ORDER] ;
void *virtual_ values[ORDER];
Node #*virtual_ children[ORDER];

int 1 = 0;

while (i < ORDER - 1) {
virtual_keys[i] = leaf->keys[i];
virtual_values[i] = leaf->values[i];
i++;

}

virtual_keys[i] = key;

virtual_values[i] = value;
int split_point = ORDER / 2;

leaf->num_keys = 0;

i= 0;

while (i < split_point) {
leaf->keys[i] = virtual_keys[i];
leaf->values[i] = virtual_values[i];
it++;

leaf->num_keys++;
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i = split_point;

int j = 0;

while (i < ORDER) {
new_leaf->keys[j] = virtual_keys[i];
new_leaf->values[j] = virtual_values[i];
it

j++;

new_leaf->num_keys++;

new_leaf->next = leaf->next;

leaf->next = new_leaf;

for (i = leaf->num_keys; i < ORDER - 1; i++) {
leaf->keys[i] = 0;
leaf->values[i] = NULL;

}

for (i = new_leaf->num_keys; i < ORDER - 1; i++) {
new_leaf->keys[i] = 0;

new_leaf->values[i] = NULL;

if (leaf->parent == NULL) {
Node *new_root = create_node(0);
new_root->keys[0] = new_leaf->keys[0];
new_root->children[0] = leaf;
new_root->children[1] = new_leaf;
new_root—>num_keys++;
leaf->parent = new_root;
new_leaf->parent = new_root;
tree->root = new_root;

} else {

insert_into_parent(leaf, new_leaf->keys[0], new_leaf);

Node* find_leaf(Node *root, int key) {
if (root == NULL) {

return root;
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}

int i = 0;

while (i < root->num_keys) {
if (key < root->keys[il) {

break;

i+t
}
if (root->children[0] != NULL) {

return find_leaf (root->children[i], key);
} else {

return root;

Node* search(BPlusTree *tree, int key) {
Node *leaf = find_leaf(tree->root, key);
if (leaf == NULL) {

return leaf;
}
int i = 0;
while (i < leaf->num_keys) {
if (leaf->keys[i]l == key) {

return leaf;

i++
}
return NULL;

void split_node(Node *o0ld_node) {
Node *new_node = create_node(old_node->children[0] != NULL ? O : 1);
int mid = ORDER / 2;

old_node->num_keys = mid;

int i = mid;
int j = 0;
while (i < ORDER - 1) {

new_node->keys[j] = old_node->keys[i];
new_node->values[j] = old_node->values[i];
if (old_node->children[0] != NULL) {

new_node->children[j] = old_node->children[i];
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new_node->children[j]->parent = new_node;

}

it+;
j++;
new_node->num_keys++;

}

if (old_node->children[0] !'= NULL) {
new_node->children[j] = old_node->children[i];

new_node->children[j]->parent = new_node;

if (old_node->next != NULL) {
new_node->next = old_node->next;
}

0ld_node->next = new_node;

if (old_node->parent == NULL) {
Node #*new_root = create_node(0);
new_root->keys[0] = new_node->keys[0];
new_root->children[0] = old_node;
new_root—>children[1] = new_node;
new_root->num_keys++;

old_node->parent = new_root;

new_node->parent = new_root;
tree->root = new_root;
} else {

insert_into_parent(old_node, new_node->keys[0], new_node);

void insert_into_parent(Node *left, int key, Node *right) {

Node *parent = left->parent;

int i = parent->num_keys - 1;

while (i >= 0 &% parent->keys[i] > key) {
parent->keys[i + 1] = parent->keys[i];
parent->children[i + 2] = parent->children[i + 1];
i--;

}

parent->keys[i + 1] = key;

parent->children[i + 2] = right;

parent—>num_keys++;
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if (parent->num_keys == ORDER) {
split_node(parent) ;

void print_tree(Node *root) {
if (root == NULL) {
return;
}
if (root->children[0] == NULL) {
printf("Leaf Node: ");
for (int i = 0; i < root->num_keys; i++) {
printf("%d ", root->keysl[il);
}
printf("\n");
} else {
for (int i = 0; i <= root—>num_keys; i++) {
print_tree(root->children[i]);
}
printf ("Internal Node: ");
for (int i = 0; i < root->num_keys; i++) {
printf("%d ", root->keysl[i]);
}
printf("\n");

int main() {

BPlusTree *tree = create_bplus_tree();

insert(tree, 5, NULL);
insert(tree, 15, NULL);
insert (tree, 25, NULL);
insert(tree, 35, NULL);
insert(tree, 45, NULL);
insert(tree, 55, NULL);
insert (tree, 65, NULL);

print_tree(tree->root);

int search_key = 35;

Node #*result = search(tree, search_key);
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if (result != NULL) {
printf("Key %d found in the tree.\n", search_key);
} else {
printf("Key %d not found in the tree.\n", search_key);

return 0O;

FXFT A 95002 b5 A SRt R IZAL A

find_leaf (tree, 95002)
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1. Employee (R T{Z83E) .

EmpiD Name Dept Position Salary
1 o= IT EFG 8000
2 Z=m HR AEER 5000
3 Eaal IT =RiEFR 10000
4 s s =it 6000
5 B IT e Loy 4000
6 A HR AN EE 9000
7 F41, M55 MEEE 11000
8 F ih miHisiE 8500

2. Department (GB H=83K) -

DeptiD DeptName

HR

55

| L | R

it

3.SalaryHistory (FEHPE) -

EmplD SalaryDate Salary
1 2024-01-01 a8000
2 2024-01-01 S000
3 2024-01-01 10000
4 2024-01-01 6000
3 2024-01-01 4000
b 2024-01-01 S000
7 2024-01-01 11000
8 2024-01-01 8500

fEH SQL EF L

(1) 7£ Employee ) EmpID 41| EOIERERSG], HAMR THS N 3 KR T(EE.

create index index_id on Employee(EmpID) ;

select * from Employee where EmpID = 3;
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(2) BlE—RG], i THFAE 5000 ] 9000 Z [H][ 5t TA5 SR

create index index_salary on Employee(Salary);

select * from Employee where Salary between 5000 and 9000;

(3) BIE—ARS], TN IT KA 0 T AR SR .

create index index_dept on Employee(Dept);
select * from Employee where Dept = 'IT';

(4) 7£ Employee 3% ERIEZ KT, A1 HR HIAAN AL 61 TA5 8

create index index_dept_position on Employee(Dept, Position);

select * from Employee where Dept = 'HR' and Position = 'AHZ ',
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