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Abstract Since most documents used in web, XML, office applications are tree-structured,
diff, merge, and version control for tree-structured documents in multi-user environments are
crucial tasks. However research on edit scripts which is a basis for them is in primitive stage.
In this paper, we present a document model for understanding the change of tree-structured
documents as edit scripts are executed, and propose a method of switching adjacent edit
operations on tree-structured documents based on the analysis of the effects of edit operations.

Mostly, edit scripts which are produced as the results of diff on tree-structured documents
only consist of basic operations such as update, insert, delete. However, when move and copy
are included in edit scripts, because of the characteristics of their complex operation, it is often
that edit scripts are generated to execute in two passes. In this paper, using the proposed
method of switching edit operations, we present an algorithm of transforming the edit scripts of
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Adjusting Edit Scripts on Tree-structured Documents

X-treeESgen, which are designed to execute in two passes, into the ones that can be executed

in one pass.
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Adjusting Edit Scripts on Tree-structured Documents

Table 1 List of Edit Operations

Operation Explanation
U(n, v) Update operation: update the value of node n by v.
D(n) Delete operation: delete the node n.

I(c, n, p, iord)

Insert operation: increate a new node with contents of ¢, and insert the
new node into node p as p™ child of p. i_ord represent the insertion order.

C(sn, tn, tp, i_ord)

Copy operation: copy the subtree rooted at sn, and paste the subtree as
tp™ child of tn. i_ord represent the insertion(pasting) order.

M(sn, tn, tp, i_ord)

Move operation: delete the subtree rooted at sn, and paste the subtree as
tp™ child of tn. i_ord represent the insertion(pasting) order.

* Note :
position of tn.
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Table 2 Switching two adjacent edit operations in [U, D], [U, 1], or [U, U]

01 = U(nl, 7)
02 Condition of tPaths in o; and o Adjustment

D) parent(ny) <n; A pos(ns, depth(ny)) < pos(n;, depth(n)) DecPos(n;, depth(n))

n, < ng conflict, stop switching

I(_, no, p2) no < nm A pz < pos(ni, depth(ng)+1) IncPos(n;, depth(ny)+1))

Ung, _) No structural change, so no effect on tPath.
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Table 3 Switching two adjacent edit operations in [D, D], [D, II, or [D, U].

o1 = D(ny)
02 Condition of tPaths in o; and o Adjustment
parent(n;)<ns A pos(ni, depth(n;)) < pos(ny, depth(n;)) IncPos(ny, depth(ni))
D(ny) parent(nz)<n; A pos(ns, depth(ny)) < pos(ni, depth(ny)) | DecPos(n;, depth(ny))
n < n conflict, stop switching
parent(n;) = ny; A pos(ry, depth(ny)) < e P2 =p2t1
I(_, no, p2) parent(n;) < ne A pos(n;, depth(n;)) < pos(ne, depth(n;)) IncPos(ny, depth(n;))
n, < n A pz < pos(n;, depth(ng)+1) IncPos(n;, depth(ny)+1))
Ulny, _)  |parent(n;))<nz A pos(n;, depth(n;)) < pos(ny, depth(ni))| IncPos(ns, depth(n))
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Table 4 Switching two adjacent edit operations in [I, II.

or = I, ni, p1)

02 Condition of tPaths in o; and o Adjustment

I if pp <ppthenp =1

else pp += 1

1C, no, o) ni < n2 A p1 < pos(ng, depth(n;)+1) DecPos(ny, depth(ng)+1)

n < n A p2 £ pos(n;, depth(ng)+1) IncPos(n;, depth(ng)+1)

n; < nz A p; = pos(ng, depth(ng)+1) conflict, stop switching
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Table 5 Transform composite operations(C, M) into simple operations.

Composite Operation | Simple Operation Description
' C_c(sn) Copy(save) the subtree rooted at sn.
C(sn, tn, tp, i_ord) - —
C_p(tn, tp) Paste the copied subtree of C_c as the tp™ child of tn.
. M_c(sn) Cut and save the subtree rooted at sn.
M(sn, tn, tp, i_ord) —
M_p(tn, tp) Paste the saved subtree of M_c as the tp™ child of tn.
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Table 6 Switching two adjacent edit operations in [M_c, _], or [C_c, _I.
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