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class BNode {
public:
size_t seg; // seg == 0 means null node
bool is_leaf;
vector<size_t> P;
vector<Literal> K;

BNode(size_t _segq);

}i
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pair<BNode,size t> Tree::_first_greater_pos(size_t x,const Literal &val) {

/7 x: HEIRTERSIXMHHRRES ; val: LEE

BNode now = noter.get_bnode(x);

if (now.is_leaf) { // BEHF
// STL upper_bound ZHEHKE—TKTF val WAIE
size_t j = upper_bound(now.K.begin(),now.K.end(),val) - now.K.begin();
// EARMFREZRE
if (j < now.K.size()) return pair<BNode,size t>(now,j);
// MRRET—THF, BLERUEREE
size t y = now.P.back();
if (y == 0) return pair<BNode,size t>(BNode(0),0);
BNode nxt = noter.get_bnode(y);
assert(val < nxt.K.front());
/7 F=PHFRFRUIAZB IR
return pair<BNode,size t>(nxt,0);

} else { // RIHF
// $#E val KERZHEAN) L FEHE
size_t j = upper_bound(now.K.begin(),now.K.end(),val) - now.K.begin();
return _first_greater_pos(now.P.at(j),val);
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ins_rev Tree::_insert(size t x,const Literal &val,size t pos) {

assert(x);

BNode now = noter.get_bnode(x);

if (now.is_leaf) {
size_t j = upper_bound(now.K.begin(),now.K.end(),val) - now.K.begin();
// REEEA
now.K.insert(now.K.begin() + j,val);
now.P.insert(now.P.begin() + j,pos);
return split_leaf(now); // AEEEARHIHZ

} else {
size_t j = upper_bound(now.K.begin(),now.K.end(),val) - now.K.begin();
ins_rev res = _insert(now.P.at(j),val, pos);

if (res.second) { // MRTEAHRNAREZERHA
now.K.insert(now.K.begin() + j,res.first);
now.P.insert(now.P.begin() + j + 1,res.second);
return split_inner(now); // MEREEARLHHZ

}
return ins_rev(Literal(),0); // AmEEHA, REEERTLEHTERGA
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void Tree::adjust_two(BNode &now,size t fir,size t sec) {
// fir # sec & now BIJLFHFS
// BN now.P[fir] # now.P[sec] FAREEEMIHE) | Faytiit

assert(fir + 1
size_t fir_node =
size_t sec_node =

BNode one = noter.

BNode two = noter.

if (one.is_leaf) {
BT

} else {

sec);

now.P.at(fir);
now.P.at(sec);
get_bnode(fir_node);
get_bnode(sec_node);

// MEMTEEER, it SEIMIRIR X 3
one.K.push_back(now.K.at(fir));

// FREMSMNERSMBEHALN R

for (size_t v:two.P) one.P.push_back(v);

for (const
size_t all =
if (all <=

Literal &v:two.K) one.K.push_back(v);
one.P.size();
noter.N) { // GE— 1 EHEER

/7 MBREMN=
now.K.erase(now.K.begin() + fir);
now.P.erase(now.P.begin() + sec);

noter.del_

bnode(two);

noter.write_bnode(one);

return;
} else {

// BEIEHE

size_t rig = all / 2;

size_t lef = all - rig;

two.K.resize(rig - 1);

two.P.resize(rig);

copy(one.K.begin() + lef,one.K.end(),two.K.begin());
copy(one.P.begin() + lef,one.P.end(),two.P.begin());

now.K.at(fir) =

one.K.at(lef-1); // MNTAELERER

one.P.erase(one.P.begin() + lef,one.P.end());
one.K.erase(one.K.begin() + lef - 1,one.K.end());
noter.write_bnode(one);

noter.write_bnode(two);

return;
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R Indexer MEYMEMRT XL API:

void insert_record(const vector<Literal> &tup,size t pos);

void delete_record(const vector<Literal> &tup,size t pos);
pair<BNode,size t> first_leaf_start();

pair<BNode,size t> first_greater_pos(const Literal &val);
pair<BNode, size t> first_greater_equal_pos(const Literal &val);
BNode get_bnode(size_t seg);

void init_index();
void remove_index();
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