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class BPlusTreeNode:
def __init__(self, order, is_leaf=False):
self.order = order * THE, RERERE
self.is_leaf = is_leaf # FRIRTImZEE
self.keys = [] # BFRETIR
self.children = [] # FHmiEst (AEHR) SEBETH (HHR)
self.next = None # MTREMR: IEMT—HTRABiEs
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def search(node, key):
# BYFRIE: FEAMTTR
if node.is_leaf:
idx = bisect.bisect_left(node.keys, key)
if idx < len(node.keys) and node.keys[idx] == key:
return node.children(idx] # REIFKIEIEH
return None # BFREE

+ NETE: ZHERFTAAUE
idx = bisect.bisect_right(node.keys, key)

return search(node.children[idx], key)
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def split_leaf(leaf_node):
mid = leaf_node.order // 2

new_leaf = Node(leaf_node.order, is_leaf=True)

# DRBESHIE

new_leaf.keys = leaf_node.keys[mid:]
new_leaf.children = leaf_node.children[mid:]
leaf_node.keys = leaf_node.keys|[:mid]

leaf_node.children = leaf_node.children|:mid]

+ EHMHBER
new_leaf.next = leaf_node.next

leaf_node.next = new_leaf



15

4 HPISEIRFIEIR 3

# REREAREMFHTREIA

return new_leaf.keys[0], new_leaf
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def borrow_from_sibling(node, parent, idx):
# RIAMETBER
if idx = 0O:
left_sib = parent.children[idx-1]
if len(left_sib.keys) > min_keys:
borrowed_key = left_sib.keys.pop()
borrowed_child = left_sib.children.pop()
node.keys.insert(0, parent.keys[idx-1])
node.children.insert(®, borrowed_child)
parent.keys[idx-1] = borrowed_key

return True
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def insert(node, key, data):
if node.is_leaf:
# MR
idx = bisect.bisect_left(node.keys, key)
node. keys.insert(idx, key)

node.children.insert(idx, data)
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if len(node.keys) > node.order - 1: # I
new_key, new_node = split_leaf(node)
if node.is_root: # IRTIR4FFRALIE
create_new_root(node, new_key, new_node)
else:
return new_key, new_node # [ EfFED3
else:
# NEFT R
idx = bisect.bisect_right(node.keys, key)
child = node.children[idx]
split_result = insert(child, key, data)

if split_result: # FRRAEDH
new_key, new_node = split_result
node.keys.insert(idx, new_key)

node.children.insert(idx+1, new_node)

if len(node.keys) > node.order - 1:
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