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Motivation

of Auckland

To support collaborative, asynchronous work we need:

- Support for multiple versions of software
artifacts & configuration management

- Ability o compare versions (“differentiation™)
- Ability to combine versions (“merging”)

*  Good support exists for textual & XML-based

versioning differentiation and merging

Limited or no support for visual design artifact
versioning, differentiation and merging

Wanted to add such support to a design environment
meta-tool for use across wide variety of design tools
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Pounamu: Model things with your own tool

Pounamu  Help B ek
ounamu P
Manager Tree | Tool Icons staff | r ‘Manager Tree | Tool Icons Staff model props | visual props
+/ ERDView - / ERDView = ~
boll o projects . L projects Visible model props:
i Lising_UMLERD ITStaff Lising_UMLERD Stafiie... ITStaff endLab:String
) - v/ ABCComp e
W/ ABCComp 5@ ClassView f 1
(=@ ClassView ¢/ Staff
o st 5@ entiy fcalculateBo midLab:String
5 i EalculateBo @ Class
5@ ently V/ Class$accountMar ]
=@ Class / Class§idminstaff b
/ Class$Accountiar / Class§Creativesta stertienisting
V Class§Creativesta V/ Class§staffiembe
T4 Classsstaffiiembd ° N‘;e?a““‘
V/ Class... Invisible model props
5@ assaciation Creative... Account...
@ fotes @ pentnce el IS L
=@ association :; I‘aﬂt /
(=@ Inheritance A finheritance 1 ]
ccount...  Inheritance_2 fasdfasa
/ Inheritance_0 = o liberkoree &
/ Inheritance_2 @ Aggregation
+ Inheritance_8 (=@ ERDView
=-#/ StaffERD
@ Aggregation o -—
(=@ ERDView Se nes
=9/ StaffERD  Class$staffilembe 1 I
@ entity =@ Attribute 1
=@ Class V/ Attributegcalculate I
+/ ClasststaffMembe Lown q‘a/t:rt‘mhutesstaFFNal . I
=@ Attribute Creative... =@ comnector —_——— v
V/ Attributegcalculate + connector_0 < >
V' Attributegstaffiiar +/ connector_3 ~
- =@ association ,— < > ClassView | ERDView
o @ connector general | undo list | redo list
4 -+ connector 0 120: Attribute$staffiame has been saved to D:\Akhil|CollabEdit\PounamuCEKitipounamulmodels|Using_UMLERDYABCComplentity_objects\Attribute ~
N / connector_3 v 121: connector_0 has been saved to D:\Akhil} Jsing_UMLERD'AB iation_objectsiconnector
* 122: connector_3 has been saved to D:\Akhil Jing_UMLERDYAB >
ki < > N 123: ABCComp.xml has been saved to D:\AkhilCollabEditiPounamuCEKit Using_UMLERD{ABCComp\ABCComp. xml v
‘elcome to use Pounamu
< > Classview | ERDView Roconglovieonany
) J

Need to:

.Create alternate version
Edit alternate

.Compare to repository
Display changes

Merge some/all changes
.Check back into repository

ASE 2005 Presentation (c) John Grundy 4

DUAWN =




2005|

<
m
>
F

PRESENTATION

The University of Auckland | New Zealand

Version Control 101

Artifact
e.g. .java

file - “root”

(v1.0)

Software

Engmeermg

‘LSE

‘The University of Auckland

Artifact Artifact Artifact
» Revision |/ | Revison > I\;elrgg —
(v1.1) (v1.2) (v2.0)
Artifact Artifact
» Branch » Revision

(v1.2a) (vl.2a.1) ™\

Artifact | | Artifact

(v1.2c) (v1.3¢)

| Branch

(v1.2b)

Artifact
Revision |,

ASE 2005 Presentation (c) John Grundy
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Differentiation & Merging ‘LSE

‘The University of Auckland

Find changes (differentiation) between two documents that are
alternative versions (share the same root document)

Classical textual comparison - “diff” of documents d1 and d2:
- Several algorithms developed

- Usual approach is to identify “islands of similarity” between
dl and d2

- Then build set of line additions/deletions/changes that if
applied to d1 would covert it to d2

- Set of additions/deletions is a “delta” between d1 and d2

- Merging applies all or some of delta to d1 - if all applied, get
d2 else if some applied, get d3, a merging of some changes
from d1 and some from d2 producing a third alternate, d3

Similar algorithms for XML (hierarchical document) diffing:
- Find add/delete of element/attribute nodes; changed values
ASE 2005 Presentation (c) John Grundy 6
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Eclipse Example e

‘The University of Auckland

& Team Synchronizing - DiagramEditPart. java - Eclipse SDK

File Edit Mavigate Search Project Tomcat Run Window Help
o | e REB Q- #2002 |EHS ¢ Ef| E0Team synchr...

EU Synchronize 2 g9 - % &4 4B ‘ A Y = =) 4% S¥GToolBar.jsp svg_toolbar.js ‘ marama_basic_scri... ‘@Clientshape.jsp {J% Page.jsp =8 DiagramEditPart.java X 15 = 0|
CYS Compare 'Jun_MaramaEditor' {{MaramaEditor)
= 3\7‘] MaramaEditor JohnG_MaramaEditor_v12 [medusa.cs.auckland.ac

[J] Java Structure Compare

|| PRESENTATION || g 2005 ||

#-%  srefnzfacjaucklandfes/marama =) pilation Unit
# &:j srcfnzfacfauckland/cs/maramaffigures [+ “= Import Declarations
=% srefnzjaciaucklandfcs/maramajparts =@ DisgramEditPart
[J) DiagramEditPart.java 1.1.6.1.6.4-1.1.6.1.4.2 (ASCII #-©  Shapesk¥LayoutEditpolicy
1)) MaramasketchedshapeEditPart.java 1.1.2.3- 1.1.4.1 @ getModelChildren()
1)) PounamushapeEditPart java 1.1.6.1.2.1.2.1 - 1.1.6.1, @ notifyChanged(Notification)
=3 srefnzfacjaucklandfcs/maramajrouter
[J& MaramaRouter.java (ASCII -kkv) =
#- %  srefnzfaciaucklandfcs/maramajsketching [4) Java Source Compare ol [ B < | & ¢
-project 1,1,12.1- 1.1.10.2 (ASCIL -kkv) Local File (1.1.6.1.6.4) Remate File (1.1.6.1.4.2)
@: plugin.xml 1.1.8.1.4.4 - 1.1.8.1.2.1 {ASCII -kkv) T T v
public void showTargetFeedback (Request regquest) public void showTargetFeedback (Request recquest) g
{ {
if (request instanceof MaramaSketchCreateRecuest) if (request instanceof MaramaSketchCreateRedque
List <TimestampedPoint> points = ((HaramaSkei Point> points = ([I\IaramaS}:etchCread
if (points != null) { if (points != null) {
if (line == null) { if (line == null) { .
line = new Polyline(): line = new Polyline(): E
getFigure() .add(line); getFigure() .add(line);
H }
line.removelllPoints () line.removeldllPoints();
for(int i=0; i < points.size():; i++) { for (int i=0; i < points.size():; i++) -
TimestampedPoint tp = points.get (i) line.addPoint (points.get (i) )
Point p = new Point(tp.getX(), tp.ge"" line.repaint ()’
line.addPoint (p): ¥
} }
line.repaint() ; else ™
< | > < >
Tasks | Problems | Bl Console 52 * R -5 0

A console is not available,

:',’ start & Inbox for john-g@cs.... SE 2005 Papers - Mi... B2 Microsoft PowerPoint ... & D:\javaleclipse N hronizing -... 3 6:33 a.m.
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Problem: doesn’ t work very

«SE Software
. R Engineering
well for visual artifacts ~ W e
* In CASE and other design tools:

- Diffing of text files or XML files commonly used
to compare e.g. underlying UML models

- Cognitive gap between diff of diagram model and
its visual representation

- Hard to visualise what changes really are and
control merging

* What we really want:
- Diffing using diagram data structures (graph)
- Presentation of deltas in-situ in diagrams
- Selective accept/reject of changes by user

£ 2005|

PRESENTATION

The University of Auckland | New Zealand

ASE 2005 Presentation (c) John Grundy 8




£ 2005|

PRESENTATION

The University of Auckland | New Zealand

Software

Engineering

‘LSE

Our Approach

‘The University of Auckland

Added set of plug-ins o Pounamu visual desigh meta-tool to
support version management, diffing, merging:

- Plug-in to support CVS check-in/out of diagrams

- Plug-in to support visual diffing of diagram versions - editing
Command objects synthesized as delta representation -
works for ANY diagram type

- Plug-in to visualise Command object deltas in one of the
diagram versions (actually reused from a collaborative editing
plug-in...)

- Plug-in to allow user to selectively accept/reject delta items
- runs Commands on a diagram to accept changes

Plug-ins added to single-user meta-tool - no code change made to
this to support check-out/diff/highlight/merge/check-in!

ASE 2005 Presentation (c) John Grundy 9
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Pounamu Meta - tool P Met tool
1. User #1 (User #1) 2. User #1 ounanllju ;la - 1o
checks - out edits (User #1) 3. User #1
version for Diagram diagram in checks
update Objects Pounamu updated
g:> Updated diagram back
- :: > Diagram CVS into CVS
Diagram Objects Plug - in
versions as
XML Ccvs Differentiation : %
Plug -in Plug -in
CVS Repository
Server
CVSs Group Merging
Repository Awareness Plug - in 4. User #2
Server plug -in checks - out
version for
&N . compare/
. New version
merge
checked into g
CVS; other Pounamu Meta - tool
users can (User #2)
copy, merge
ete. User 2 User 1
Diagram Diagram
M Cvs Objects Objects
Plug - in 1| L
L~
| Differentiation
New Plug - in
D_Vers10 Otr;l'Oft 5. Differentia tion plug - in generates set of
tagram Lbjects “differences”, represented by executable
Pounamu edit Command objects.
Pounamu Meta - tool
(User #2)
Set of changes
Pounamu Meta (Deltas) — as
(User #2) User 2 Pounamu
Diagram Command objects
User - selected of -
7.Merger plug - with
in converts Merging Pounamg Command <:| Highlighting
highlighting Plug - in objects 6.U of affected Group
- User #2 Awareness
commands to selects elements ) .
edit commands changes plug -1
and runs those ted b
User 2 wanted by
selected by Di pop - upsin Pounamu Meta - tool
ltin iagram .
user, resulting Object: diagram or (User #2)
in new diagram jects list of
version Commands

10
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Examples of using  @RF >

John’ s version:

Pounamu Help

— =1y [
Manager Tree ‘ Tool Icons | Staff 1 Akh I I S Ve rS I O n .
../ ERDView ~ =~ .
| projects Pounamia  Help
sing_UMLERD - —
ABCComp Manager Tree | Tool ;;.;.-.;| Skaff
=@ ClassView -
S0/ Staff 4 ERDMiew ~ -
- @ entity el projects il
. 5@ Class - StaffMe...
4/ Class$AccountMar "
v Class$CreativeSta 5@ Classhiew mm
- staffMemb = “ Shaff =
H - @ Notes = 5@ entity —
(=) @ association [= @ Class W
=@ Inheritance W Classgfccounts
-4/ Inheritance_0 " Class$Adminst:
' Inheritance_2 W Classireative
----- v Inhexfitance_s 4 ClasséStaffver
) @ Aggregation @ Mates
(=@ ERDView T
-4/ StaffErRD =@ af?:e:: B
=@ entity =3 ance fminst I palive... .
=@ C.la/ss ¢ Inheritance_0 - . “ Account
I Class$StaffMembe - T
=@ Attribute Creative... 5 L::r::z:; Eriut Erintes Etﬂtﬂs
~4/ Attributedcalculate F I " I l
: :; Attribute:staffNar @ Agqregation asd 0iis hods
[=- @ assaciation = ._ ERDView
5@ connector = StafferD
-4/ connector_0 (= il entiby
L4/ connector_3 = Class
< 4 Classgstaffier
= ) - (=i Attribube
< | > Classiew | ERDYiew o Attributedcalcy
v Attributedstaff
(=@ association
=@ connactor
' connector 0
“¢ connector_3 w
< >
o
& (Gl ¥ Classtiaw | ERDYiew

ASE 2005 Presentation (c) John Grundy 11
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CVS Parameters

CVS Check-out by Akhi (LSE

I:pserver.

Protocol:
Server: |&meno10-pc
Port: {2401
Folder: [rcvsicvsrepo
User Name: |iohn
Password: [rree
Get Versions |
File Versions Available
User Name I Version I Date I Comments
tim 15 20050116 04:35.. | Added project wi...
john 1.4 20050116 04:25., | Added wih ERD .,
tim 13 200501116 04:17 .| Added wih modifi...
john 1.2 200501116 04:07._|Modle Project add...
Johry 1.1 200501160301 |Add Comments B. ..
bitferentiote |

ASE 2005 Presentation (c) John Grundy
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Differencing

Pounamu: Model things with your own tool

Pounamu  Help

Software

Engineering

Manager Tree | Tool oons

v’ ERDiiew
el projects
Uising_LMLERD
W AECComp
=@ Classiew
oS- Staff
= entity
(= @ Class
L9 Classpaccountiar
9 Classpadmingtaff
- # ClassfCreativesta
¥ ClasstraffMenbe
Lo Class..
@ Motes
=@ association
(= @ Irkwritance
% Inberitance_0

@ Aggregation
= i ERDView
-4 StaffERD
=@ entity
=i Class
- ClasshStaffMembe
(=@ Attribute
Lo attrbutedcaloulsts
Lo Attrbutegstsfing
=@ associstion
(= @ connector
Lo connector_0
L connector_3
< »

I —

b

Skaff |
&
- v / Creative... Account...
ﬁ -
I Serial Nu... Evart Artitact A ...
1 1 Shape Mo... |93852056...
I 1 2 Shape Mo, [40DASCD0...
I 3 Shape ho... [OF3CB372..
1 n fdld Shape | 7OEDFEAD-...
—— = s Change Pr... FOEDFE4D-..,
< & Change Pr... G2ED1667-...
7
5

Classiew | ERDiews|

medel preps | visual props
Wisible modsl props:
endLab:5kring

L

midLab: Skring

L

startlab:String

Inwisible modsl props:

X

Status Liser hame

Accepted  |Jokin

Accepted  |John

Accepted  |Jobn

Accepted  |John

Executing  |John

Change Pr... [S2ED1667-.
Change Pr... [S2ED1667-.

Execiting  [John
Executing  |John
. Executing | John

general | undo list | redo lst|

120: Attributegstaffiame has been saved to D akhil CollsbEdit| PounamuCERE | pounamul modelsl Lising_UMLERD4
121: connector_0 has been saved to D Akhil CollabEdit PounamuCEXE pounamuimodels|Using_LMLERDIABC omg
122: connector_3 has been saved to D:lAkhill CallabEdt PounamuCEKE pounamulmodsls \Using_UMLERDIABC Comg
123 ABCComp. =ml has bean saved to D:AkhilCollsbEditiPounamuCExH pounamuimadelsiLUisng_LMLERDABC Co

b oone to) 5 St

ASE 2005 Presentation (c) John Grundy
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Merging
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Software

Engineering

‘The University of Auckland

Pounamu  Help

Manager Tree MS

! lprojects

JMLERD

@ icon_creator

(=@ shape_creator
-/ Attributes
-4/ Class
- Entity
-4/ Motes

(=@ connector_creator

-/ Inheritance
“-4/ LineConnector
@ handler_definer
@ meta_model_definer
-4/ DefineERDUMLMod
@ view_type_definer
o ClassView
“-4/ ERDView
| projects
I sing_UMLERD
ABCComp
(= @ ClassView
- Staff
(=@ entity
. B-@ Class
“d/ Class$accountMar
8/ Classadminstaff
¢/ Class$Creativesta
g Class$ITStaff

>

ol Al ChnFE A A~

StaffMe... [ st

affName [

calculateBo I

[adminstaft Creative... [ account...
ﬁ - [
asdfasd - [

ClassView ’M[

ASE 2005 Presentation (c) John Grundy
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Architecture

S E Software
El’lglﬂeerlﬂg
‘The University of Auckland

Core Pounamu Facilities

g : | Pounamu Remote
O : Pounamu Diagram i | Collaborative /Lv ]gc(;)'u'abo;atwe
| ' | iti i 1ting dServer
f‘; Rendering ~ Pounamu / Editing Client - g
z | /‘ Diagram |
2 | | Editing : Diagram Command
£ ' | Pounamu Diagram A1 : Hiehlichti H Objects
s . . ! ighlighting :
i + | Representation — Java ‘/E L Plug-in for Representing
w 1 . . .
E : Hlegchwal Objects 4] . Group Deltas
i 2 / / \ Awareness

i A3
Pounamu : 5 : |__
Diagram Alternate Version Diagram

Representation Pounamu Diagram : Differentiation

- XML — Java Objects ]| Plug-in

<N

The University of Auckland | New Zealand

|| CVS Client Diaeram
Remote CVS \I'| Pounamu ef
<« . Merging
Server Plug-in :
Plug-in
ASE 2005 Presentation (c) John Grundy 15
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Differencing Algorithm ‘LSEOEWE”G

versity of Auckland

Differencing does 2 passes over diagram
datastructure - shape then connector comparison

Uses a “root ID” for each shape to determine which
items in two versions share same root version

- Compares attribute values
- Compares position, size

Distinguishes “contains™ and “related to” connectors

Builds Create/DeleteShape, SetProperty, MoveShape,
ResizeShape, Create/DeleteConnector Commands

Highlighting temporarily annotates diagram with
Command list info

ASE 2005 Presentation (c) John Grundy 16
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Differencing

* Pounamu diagram data structure:
- All element use “root ID” to assist related item

‘LSE

Software

Engineering

‘The University of Auckland

identification
- Sub-shape vs related shape info also used
Class
Class .
Diagram id=123 id=998
objectlD, root=456--------f------"""""7TTTTOOT > rN°°t=‘_"\5/% Mol
rootlD Name=Video Ag”]ce— tl—fecl) mp
Abstract=true ----f----""""""""""TT07C > 4 stract= g ;eB c
— Location=(10,20)~1-~""""""""""""""""°° ’Spcaf'zr;:io ,35)
0..* . Size=(45,40) ize=(45,40)
5 child . j
Shape 1..__0..| Connector | Association [~ -----==% .. "~} Association
objectlD, 1 * ! i - S
rootlD .. —0.. T ' ""““:vi _______ . T~
1 * Class Class Class
0 parent Id:ffg78 id=555 id=881
- S__ rNoo _—R I root=678 root=432
ame=Renta Name=Rental Name=Customer
Property Abstract=true |__ Abstract=Ffalse Abstract=true

Name : Value

ASE 2005 Presentation (c) John Grundy
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Evaluation

‘The University of Auckland

‘LSE

Usability analysis via survey and Cognitive Dimensions
Gutwin’ s groupware assessment framework

Visibility - displays differences in-situ

Viscosity - user can accept/reject chanages directly
Hidden dependencies - reduces

Consistency - of change representation/acceptance
Error-proneness and hard mental operations - reduced

Presence & authorship - clear
Awareness of change - explicit
Intention awareness - some support

ASE 2005 Presentation (c) John Grundy 18
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Current/Future work

of Auckland

» Incorporated into Eclipse-based meta-tool (Marama)

Extended Command visualisation support
Word-like tracking annotations

Use of semantic constraint checking to enhance
differencing and ordering of Commands planned

Extend to provide highlighting re-configuration by
users:

- Change appearance of annotations
- Extend comparison mechanism
- Change way user can accept/reject

ASE 2005 Presentation (c) John Grundy 19
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Eclipse Example

B Java - pageflow1_b.pouDiagram -

File Edit Mavigate Search Project Tomcat

jrs - &

Run Window Help

& i‘SDebug [ 8}1 Java E_%,CVS Repository Exploring E\jResource

IR  REBA | H-0-Q%- | EHFG- &y |0

5] Package Explorer &2 ‘Hierarchy‘ =08

[ *pageflow1.pouDiagram

‘ = pageflow2.pouDiagram

2 BSY

1= abc

=% MaramaEditorTests1

[+-1=* maramaMetaTools1

[=-1=% MaramaMTE_1

|- diagram1.pouDiagram

diagram2_b.pouDiagram

diagram2. pouDiagram

modell.pouMadel

pageflow1_b.pouDiagram

pageflow1.poubDiagram
|- pageflow2.poubDiagram

12> MaramaMTE _Tests

= maramaTests1

h Select

7, Marquee

[} Sketching tool
(= Shapes £
B Action

M Page

B ClientShape

= Connectors £

| Transition

PageFlowLoginClient1

4 o

"

I jv

Software

Engineering

@

The University of Auckland

v [ *pageflow1_b.pouDiagram &2 ‘ [ diagram2.pouDiagram

[ *diagram2_b.pouDiagram

doUpdatecusto. ..

Delete Transition
Delete Transition

probability = [1.0]

Problems ’ Javadoc ’ Declaration ‘ Model Instances ‘ Console ‘ Error Log [ Bellii= =0 88 Properties ‘ Console ’ =8
item | command | apply | undo »
[1 | Delete Page [true | False |
Connection deletion Transition -> Page
Connection deletion Transition -= Page =
Set property Transition - > Page.id = null true  true
?A Set proEerty.T.ra|:15|tn3n ->'Ll?age.plr_\obablllty =[1.0] Eue Eue 7

ASE 2005 Presentation (c) John Grundy
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Engineering

Conclusions

‘LSE

Version control for visual software artifacts requires
differentiation/merging support as with textual/XML
artifacts

‘The University of Auckland

+ Comparing graph-based visual designs is more complex

in some ways; easier in others

We have prototyped generic algorithm for
differencing as set of plug-ins to the meta-tools
Pounamu and Marama (itself a set of Eclipse plug-ins)

Differencing produces set of editing Commands

We reuse a collaborating editing plug-in to provide
Command highlighting facility

We support partial or full change merging via
Command execution on versions

ASE 2005 Presentation (c) John Grundy 21
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