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JungleTree tree = jungle.getTreeByName("TreeName");
TreeNode root = tree.getRootNode();
Children children = root.getChildren();
Either<Error,TreeNode> either = children.at(1);
if (either.isA())
return either.a();
TreeNode child = either.b();
Attribute attribute = child.get Attribute();
String value = attribute.getString("name");
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3.7 DOOO API
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Tree Editor 00000000 OOODOODOOODefault Jungle Tree Editor O O Jungle
Tree U 0 U getTreeEditorQO DO OO ODOODOODO 3.80 Jungle Tree Editor O O O O
OO00000OO0O0DbO00OD APIO0ODOO0ODODODO 380bOOODOO APIDOODO
Either<Error, JungleTreeEditor> U U U

UO00dbidl Default Jungle Tree EditorUU DO UUOOOOOOOODOOONO
goobbbbbibdododoubbibbUdd Default Jungle Tree EditorJ U U U
UbooboobouoboooboooboobubOdn editor.successO U UODOOODOO
godubobbbbdddudl Default Jungle Tree EditorU U OO DOOOOONO
O00000oDO0Ob00000o0b0DOsuccessO U Error 000000000000
gbooboboboobbooboon

OO0 JungleTreeEditor U OO UOODOOOOOOODOODODOOOOODOODLDOODO

JungleTreeEditor editor = tree.getTreeEditor();
DefaultNodePath editNodePath = new DefaultNodePath();
Either<Error, JungleTreeEditor> either = editor.addNewChildAt(editNodePath, 0);
if (either.isA())
return either.a();
editor = either.b();
editor.success();

N O Ot s W

10000000 Editor OO0 0O0OD0OO20000000000000 PathD OO
000 00Default Node Path OO0 0000000 O0ODO0OO0OOOODOOOOODOOOO
gbbogdgbbuooobbuooboboboo3dgubboobbuoobobboobood
gbobogoboobboo400bbooboubbuoobbidn Either 0000
Oooopoobobooooroobooboonog Commit DOOOO

Obo0obO0oboboO0oboO0o0b0dblLegOOoboobDOonO
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0 3.8: Editor 00000000 API

int pos)

addNewChildAt ( NodePath path,

path O O0OO0O0O0O0D0 pesODOODODOOOONO
ggooood

deleteChildAt ( NodePath
path,int pos)

path U O0OO0O0O0O0D0 pesOOODOOOOONU
gogno

putAttribute( NodePath
path,String key,ByteBuffer

value)

path U UOOOOOOOOONO key UUODO value
gboooooooooo

deleteAttribute( NodePath
path,String key)

path OO0 OUOO0O0OD0OO0ODOOOO keyOOU
ggbobobooggooobooogn

moveChild( NodePath path,int

num, String move)

path 00000000 numUO 0O 00O U move U
ggoboboogd

pushPop () 0000000000000000000000
0000000000000000000000
0000 OO0 O(1)00000

success () 00000000000000000000000
00000000 JungleTreeEditor 0 000000
0000000000000000000000

3.8 Commit

Jungle Tree Editor 000000000000 OOOCommit 00000000 OCommit
00000000 Jungle Tree Editor O OO0 successO UOOOOOOOODODOOO
Commit 0 0 00O Jungle Tree Editor OO0 00D 000O0OODOOOOODODOOOO
0 TreeContext 000D D0DO0OO0O0DODOOOO0DODOOOO TreeContext 0 OOOOOO
TreeContext OO0 OO OO0O0O0O0 Commit 000000 TreeContext OO0 OO OOONO
000000000 Threed OODOOO0OD0OOD0OO0O0ODOOOODOOODODOODOOOO

oo

1. 000000 TreeContext OO 01000000000 TreeContext DO OO0
OO00O00O00 TreeContext OO OOO

2. 0000000000000 Thread I Commit 00 O0O0OOO0OOOOOODOOO

0 (0O00000)0

3. 0000000 TreeContext 0 Atomic 000000 (0O0D0O0OO)O

gbobogobogbbbuogbbodboobobuoobboobouogobbooonbobg
APIDODODOJungle0 00000000 DOOODOODOODOODODO
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3.9 Log

Jungle 00O Editor 00 00000O0O0OD0OODODOOOOOD APIODDOOOOOOO
NodeOperation 0 O 0O O O O NodeOperation 0 NodePath OO OO0 O0O0O0O00O0OOOO0O
00000 TreeOperation OO0 00 Jungle 0000000 0O0OO TreeOperation O O O
0000000 commit 00000O. OO TreeOperation 0 0O O OO TreeOperationLog
0000 TreeOperationLogD 000000 ODOO 3.1000.

000000 3.1: TreeOperationLog O O O

public interface TreeOperationLog extends Iterable<TreeOperation>

public TreeOperationLog add(NodePath _p,NodeOperation _op);
public TreeOperationLog append(TreeOperationLog _log);
public int length();

O Ul W b
—_

Iterable<TreeOperation>0 0000 0000 Iterator 0 O O TreeOperation O O O
O00000000000addO append0 0000000 TreeOperation I 0 00O O
0000000000000 0 LogOODDOOO0ODDOODODOODOJungle0 00000
00000 Jungle0OOLogOODDO0ODDOODOOOODOODOODOODOO

3.10 00O API

O0DO000oOooO0oAPIODOOOJungle0DO0DOOODOOOOODOODOOODOO
O00000OoooooDAPIOOOO0O0DODDOODOODOOOODOO0OOO Interface
Traverser OO OO Olambda 00O OODOOO0OO0ODOODOODOOODOO findOO
gobboood

1’[ public Iterator<TreeNode> find(Query query, String key, String searchValue);

OO0 find0 000000000000 O0O0O00DOOODO boolean comdition(TreeNode)
O0000QueryU00ODO0OO0O0O0O0OO0IndexOOODOOODOODOODO String keyld
String valueU U DO UOUOOOOOO0OODOOO Iterator U UOUOO findOD O OO O
ooooon

1| InterfaceTraverser traverser = tree.getTraverser(true);

2| Iterator<TreeNode> resultNodelterator = traverser.find((TreeNode node) —> {
3 String name = node.getAttributes().getString("name");

4 if (name == null) return false;

5 return name.equals("kanagawa");

6 }, "belong", "ryukyu");

gobobooogbbobogd

1000000000000 bbObO0000 Interface Traverser HOODDODO20
0000000000 findO DO0OOO0O0OO0OO0OIndexOODOOOODOO "belong"
gob "ryukyu" DO0OO0O0OO0OO0O0O0O0O3-5000000000000000
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O0bob00ob0o0b000 "name" OO0 "kanagawa" DO OO00O0OO0O0OO0O0OO
ooo

gboodbobn "pelong" U UU "ryukyu"U U O OO "name" U U U kanagawa U
2000000000000 Iterator OOooon
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3.11 Index

Jungle OO ODOOO0ODOOOODOOODDOOODDOOOODOODDbODOODDOO
O00o0o0oooooobod ndexOODODOOO0DODOOOOOO IndexOODOOODO
O000ndexDOO0OOODOO0OODOOODO TreeMapOODOOO IndexO 4O QOQOO0
0000000000000 00000IndexO0OD0OOOOOO Om)ODOOOOOOO
0000000000000 TreeMapUOODOOOOODOODOO IndexODODOODOODOO
OO0 TreeMapO O Jungle DO DO OOOO0OOOO0O0ODOOOOOOOOODOOOOOODO
gooobooobooboobuooboobooboobooboobgnd TreeMap O
O0b000Jungle0 0O OO0DOODOOODOOODOODOOOODOOOOOODOOODO
O0000 IndexODODOODOOOODDOOODODODODOOO Jungled OO O Index O
goboobog

1| TreeMap<String key, TreeMap<String attribute,List<TreeNode> nodeList> index> indexMap

Jungle IndexU IndexMapU OO DOOOOOOOOOOO IndexMapU getO O OO0
D000 IndexOOODOOODODOOOD IndexOOOOOgetdOOOOOOODOODO
O000000000 IndexUODOODOO name 000 kanagawaO OO OO OOOOOO
Oherator OO DOOO0OD0O0ODOODODOOODOO

Optional<TreeMap<String, List<TreeNode>>> indexOp = indexMap.get("name");
if (!indexOp.isPresent())
return new Nullterator<TreeNode>();
TreeMap<String, List<TreeNode>> index = indexOp.get();
Optional<List<TreeNode>> nodeListOp = index.get("kanagawa");
if (InodeListOp.isPresent())
return new Nullterator<TreeNode>();
return nodeListOp.get().iterator();

0 N O Ut W N

1-4000 IndexMap OO OO0 "name” OODOOOO0OO0O0O IndexOOOOOOOO
5-8000 U000 Index OO O OOO "kanagawa” D OO OO OO Iteratord O
goooo

Jungle 0O OO0 APIDODOODOO0ODODODOODOOODOOOOOOOOODOOO
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Jungle IndexOOJava0 OO O0O0OO0O0OOOOOODOODO Functional Java O 0O 0O O
TreeMap OO OUOOOOOOOODOODOOOFunctional JaveaOODODOODODOOOOOO
0000000 bOoboboOoboO0on TreeMap OO OOooooooono

4.2 Index[ 00O Update

Jungle OIndex 0 0 00O Commit 0O Full UpdateOD O OO OO OO OO OO Commit
O00000O(Mm)0 Indexd Update DO DOODDOOOOOOOOOOOODOOODODOO

ndex OOD00O0O0O0ODOOO0O0OO0OO0ODOOOO0O0ODOODOO0ODODOO IndexOODOO
godd JungleDOOOOO

4.3 Differential Jungle Tree O [

Jungle 00 0000000000000 0DODO0O0O0O0O0OO0O0OO0OOOO0O0OO O(n)
O000000DO0ODooOOoO0O OoO()OOoooooooDJungleDOOODOOOOOOOO
000 PushPopOOOUOODOOOOODOPushPopO OOOOOOOODOOOOODOOODO
O000O00b0bo0oobo0obbOOobobooobobo0obboOoODOoUdDifferential Jungle
Tree O 0 O 00O O O Differential Jungle Tree 00000000000 OOODOODOO
goboooogn

Differential Jungle Tree 000 0000000000000 O0O0OODOOOOOODOO
gobbooogbbbuoobobbbooobbobuoooob

ammmrnm 17



@ooooooooooo (00) 040 000000 JungledDOODOODOODODODO
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Default Jungle Tree OO0 OO O IndexO O OO OOOO0O0OOOOO0OO0OOIndexOOO
000000 1000000000000000000000000 Jungle TreeO 00O
hndexOOOODOOODOODOOOOODOOOODOOOODRed Black Tree0 0000
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O000000000000000000 (Balance Key) OO ODOOOOOOOOOOO
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Jungle J Index 00 O Functional JavaOl OO 0O TreeMap D0 OO OO0O0O0O0OOOOOOO
O O Functional Java 00 TreeMap D00 000000000 DOOODOOOOOOODOO
O0o0ob0ooboobooboobobobobobOonoOJungle 00004 TreeMap O
O0o0oboooboooo

O000b00ooobodOJungle0 0000000 TreeMap OO OO0 OTreeMap U O
Red Black Tree U0 OO0 OOO0OOO

5.1 Red Black Tree
Red Black Tree 0000000000000 OOOOOOOOOOOOOOO

l.oggbobooooboo
2. 00000000000

3. 00b0oo0boobo

4. 000000 DbOOo0obOOoDoDbO

5. bbtouoooboboboooobbbuooobbbuoooobobod

Red Black Tree U0 DO 0ODOD0D0O0OO0ODOO0OOOODODOOODODDOODODOODODO
000000000000 00D0O00O0ORedBlack TreeD OO ODOOOOODOODOOO
O(logn)00OOODO

5.2 000 TreeMap 000

U000 TreeMapO OJavaOOOOODOOODOOODO TreeMap<K,V>KeyO OO OO OO
TreeMap OO O OOOKVOOOOOOOODODODOOKeyO ValueOOOOODOO
000000000000 5100 Key O String 00O Value O ByteBuffer 00 00O O
gooobooboobooo

Joododg 5.1: TreeMap O DO OO OO

1’[ TreeMap<String, ByteBuffer> map = new TreeMap<>();
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5.3 000 TreeMap [ API

000 TreeMap OO0 O0O000000DOOCOODDOOOS10000000 APIDDO
goooo

0 51: 000 TreeMap OO OOOOODO API

Node getRoot() TreeMap OOOD0OO0OOO0ODODO

boolean isEmpty() TreeMap OO DO O0OO0OO0OO0O0ODO true 000
TreeMap<K,V> put(K key, V TreeMap O key:value 0000000000 0O0O0O
value) TreeMap 0O OO

TreeMap<K,V> delete(K key) TreeMap O key DO OO OO0O0OO0OOOOOODOOO
000 TreeMap 0000

V get (K key) TreeMap O key U0 O ODOOD0OOODOOODOO

boolean contain(K key) TreeMap U key DD UODODOOOOOOOODOODOO
trued 00 0O

Iterator<K> keys() TreeMap OO0 0O0OO0O0OO0OO key O Iterator 0 OO0

O00 TreeMap O Oputbdelete DO DO OO00OO0OOO0O0O TreeMap OO0 OD0OODOOO
O TreeMap OO0 O0O0O0000 (00000052 000000000 newMapO O OO
U0 mep DU OOODOOOOOOO

000000 5.2: TreeMap OO QO

TreeMap<String,String> map = new TreeMap<>();
TreeMap<String,String> newMap = map.put("key","value");

N =

54 [0O0O0O Red Black TreeU OO0
000 Red Black Tree 000 0000000000000 0O0O0OO
1. 0000000000000000000000
2. 00000000000000000000000000000000
3. 0000000000000000000000000
4 0000000000000000000

5. bbuuouoobbbuoobbooogbbbuooonoboobbbuooobobod
gobbboooobbboooobboboooooobooboan
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O000Commit000000O0(n)0 IndexO Update DO OOOOOOOOOOOOOO
0000000000000 IndexODOOOODODOODOODODOODOODODO
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00000 Commit 0000 Update DO ODODODOODODODOODODODOOODODOODODOO
Commit OO0 Full Update 0O DO O0O0OO0ODOO0ODOO0OOO0OOO0OOCommit O
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7.1 Differential Tree Context

JungleO OO TreeContext 0 D000 D000 OO0OOOOODODOOODOOODOODiffer-
ential Jungle Tree D0 0000000000000 OODOODOOODOODOO Differential
Tree Context 0 O OO O
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Differential Jungle Tree D0 000000 JungleD0O OO0 APIOOOOO (O 7.1)0

O 7.1: JungleD0DODOOOOOO API

JungleTree Jungle 0 O O O Differential Jungle Tree DO O0OO0O0ODO
createNewDifferentialTree(String D00 0OOODOOOO0OOODOOO nullOOOO
treeName)

O0O0000 710000 Differential Jungle Tree U0 D0 OO OOOOODOOODOO
oo

000000 7.1: Differential Jungle Tree O O O

Jungle jungle = new DefaultJungle(null, "hogehoge", new DefaultTraverser());
String treeName = "difTree";

JungleTree tree = jungle.createNewDifferenceTree(treeName);
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Jungle O 0O O TreeMap<String, Jungle Tree> OO OO Jungle Tree 0O DO ODOOO
Differential Jungle Tree 0 Default Jungle Tree O OO0 TreeMap OO0 DO OOO0ODOO
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1| Jungle jungle = new DefaultJungle(null, "hogehoge", new DefaultTraverser());
2| String treeName = "treeName";

3| JungleTree defaultTree = jungle.createNewTree(treeName) \
4‘ JungleTree dfTree = jungle.createNewDifferenceTree(treeName); ‘

OO00000 720004000 Differentail Jungle Tree DO O OO30000000
Default Jungle Tree 00000000000 0OO0ODOODOOODOO

73 UUobuouoooobuood

Differential Jungle Tree 0 O O O O O O Differential Jungle Tree Editor 000000 OO
Differential Jungle Tree Editor O O Default Jungle Tree Editor 00000000000
000 (SubTree) 00000000000 D0O0O0O0O0O0O0OOEdtor 00000000
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