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Workspace Menu || - | L4

$morph( '"MagnifierButton').addScript(function onMouseMove(evt) {
var target = .currentTarget();

.targetHighlight = .getHighlightRectangle();

}
}).tag([D);

ObjectEditor Menu | - | L9
Tag: all <lively.morphic.World#1> Q Tests save run
Scripts +| -1 // changed at Sun Jan 19 2014 13:56:33 GMT+0100 (CET) by lauritz n

this.addScript(function alignInWorld() {

this.world().cachedNindowBounds = null;

aligninWorld var topRight = pt(this.world().visibleBounds().width-(40+2*130),-10);
alignSubmorphs this.setPosition(topRight);

collapse this.alfignSubmorphs();

expand }).tag(l);

onFromBuildSpecCreated

onlLoad

// changed at Sun Jan 19 2014 13:56:33 GMT+0100 (CET) by lauritz
. this.addScript(function alignSubmorphs() {
onWorldResize +hic ctatucsText alianC+hic ctatucText bhounde) center(). +hic< innerBounds

onMouseDown



Changed States

State 1

800 2+ blank.html
€« c localhost:9001/blank.html P B B )
Workspace menu |- [|E3
Smorph('Magni fierButton’).addScript(fL 0
.currentTarget();
et.world)
.targetHighlight = getHighlightRectangleQ;
}

D-tag(0);
ObjectEditor menu |- |4
Tag all <ively.morphic.World#1> Tests save un
Scripts +| - at sun 2014 13:56:33 GMT+9100 (CET) by la L]

tl addScript(function alignInWorld() {
this.world().cachedWindowBounds = null;
ligninWorld L5 wor i
aligninWorl var topRight = pt(this.world().visibleBounds().width-(40+2*130),-10);
alignSubmorphs this.setPosition(topRight);
collapse this.alfignSubmorphs();
expand 1.tag();
onFromBuildSpecCreated
onLoad Si 201 T 00 (CET !
/ changed at Sun Jan 19 2014 13:56:33 GMT+0100 (CET) by lauritz

onMouseDown this.addScript(function alignSubmorphs() {
onWorldResize PP S P P el " sps

: World

extent = aPoint
x: 800, y: 600

submorphs = ...

State 2
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: Wor

extent = aPoint
x: 800, y: 600

submorphs =[...
aRectangle ...




How to undo changes to objects?



Command Pattern

“ Encapsulate , thereby letting you [..]
gueue or log requests, and support

this.world().addMorph(this.getHighlightRectangle());
this.getHighlightRectangle().bringToFront();

.targetHighlight = .getHighlightRectangle();

but: each needs to be accompanied by an
Workspace Menu - L4
$morph( "MagnifierButton').addScript(function onMouseMove(evt) {
N var target = .currentTarget();
| ”_"1 LSUA L ‘ i1f (target && target.world() &% ! .isHighlighting()) {
, Ch (E) this.getHighlightRectangle().update(target);

» @ }
(Button1) 1)-tag([D;




What about Worlds? warth, et al

a to explicitly
to support experimentation

. p
A = thisWorld; in A:

p = new Point(1, 2);
B = A.sprout();

in B { p.y = 3; }
B.commit();

delete B;

{

X

y

3}



CoExist: Continuous Versioning ssteinert, et al]

Branch Desc

initial version
» MarbleMania-Game
» MarbleMania-Test
v MarbleMania-Game

Modified MaMaBoard putBall:

Modified MaMaBoard allMarbles

Modified MaMaBoard deactivatePauseMode

Modified MaMaBoard skipAnimations

Modified MaMaBoard at:

Modified MaMaBoard enableAllAnimations:

Modified MaMaBoard shuffle

Modified MaMaBoard activatePauseMode

Modified MaMaBoard createAndFillMatrixWithWidth:andHeight:

Removed MaMaBoard matrix

Modified MaMaBoard

v refactor instance variable, accessors

Added MaMaBoard gravity
Added MaMaBoard gravity:
» refactor method, rename

1

setToTargetPosition

self position: (self
translateBoardLoactionToMorphPosition: self
location).

[» Modified method (3) MarbleMania createBoard

| Modified |[MaMaMarble|setToTargetPosition

MaMaBoard>>at: (changed)

Modified MaMaBoard gravity 32
» MarbleMania-Game 30/2->31

» MarbleMania-Game

30/2->31/2->32 =

MaMaBoard=>>gravity (changed)
MaMaGravity>>canRise: (changed)
4

Modified MaMaMarble >> #setToTargetPosition




CoExist: Continuous VerSiOning [Steinert, et al.]

g whenever
changes turn out to be inappropriate

: instead of also
having to protect intermediate development states

rebase here
open TestRunner
edit in new env
clear selection

apply changes on .. »
revert changes on .. »

/




But Continuous Versioning of code is not
enough for systems like the Lively Kernel



Project Questions

Goal. in Lively

 How can we implement fine-grained object versioning?

* |s that really practical?
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Object Versioning



Versions of Objects

v1 V2
- Address : Address
street=Kantstr. street=Kantstr.
number=null number=148

city=null city=Berlin




Preserving Previous Versions

v1

: Address

street=Kantstr.
number=null
city=null

V2

: Address

number=null
city=null

street=Kantstr.

: Address

number=148
city=Berlin

street=Kantstr.
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References to Objects

v1

: Person

name=Joe

address

: Address

V2

>

street=Kantstr.

number=null
city=null

- Person

name=Joe

address

: Address

>

street=Kantstr.

number=null
city=null

: Address

street=Kantstr.

number=148
city=Berlin
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Version-aware References

next
®: j@ : Address

previous
| street=Kantstr.
vl .o |number=null

. Person R city=null

name=Joe address ¢

Tee. : Address

street=Kantstr.
number=148

city=Berlin
Version-aware Reference —-:‘.'f_:
System Versions @
(with version identifier) aPerson.address.city === 'Berlin’
Current Version
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Version-aware References (cont.)

next

: Company

CEO

Version-aware Reference

System Versions
(with version identifier)

Current Version

.
—:"
...

: next :
previous previous

: Person

name=Joe address v
*~

: Person

name=Joe T. address
*

: Address

street=Kantstr.

number=null
city=null

: Address

street=Kantstr.

number=148
city=Berlin

: Address

street=Kantstr.

number=148
city=Berlin
zip=10623

16



Explicit Creation of Discrete System Versions

aPerson.address.zip = 10623

Version-aware Reference

System Versions
(with version identifier)

Current Version

‘,.7
A

(D

next
~b
previous
V4
V 4
vl »
Y 4
: Person .
name=Joe address "
. -
‘ V2
‘.
‘.
‘.
A\
A\
A\
v3 ¢

next

V2

p——
—

previous

: Address

street=Kantstr.
A number=null

¢+ | city=null

: Address

street=Kantstr.
number=148
city=Berlin

: Address

4 street=Kantstr.
number=148
city=Berlin
zip=10623




Changing Versions

next

Given:

D o
previous

©

next

©

Undo: <

previous

next

Redo: e

previous

©
H OO O

next

next
4@

previous

©

Commit: .

previous




Generic Object Versioning provides
versioning for all kinds of applications



Scripts / Parts IDE / Tools

e O 6 x \ e &
& - C [ www.lively-kernel.org/bp2013h2/tims_test.html PO ALAAD = €& - C [3 localhost:9001/blank.html w P BT LR =
Changesets Wiki Disconnected
ObjectVersioningTests.js:VersionsTests: all —:test03cChangesCanBeUndone (proto)
< o 2 e <
I . 1~ test@3cChangesCanBeUndone: function() {
3 2 var obj = lively.proxyFor({});
&
4 lively.commitVersion();
5
[=J o o + 6 obj.isPropertyDefined = true;
7
~ = = g lively.versions.ObjectV g j -0l all yTargetFor (static) ‘m ‘ﬁ‘
o this.assert(obj. isPrope corefivelyiversions/  [|<|>] Object (extension) -al-  [lldummyTargetFor (static)
<~ 3 11 - ObjectVersioning (extensifills = ETREIEYTY hasPrototypeThatShouldE
3 tess/ —— ObjectVersioning (extensi proxyFor (static)
Ob]actVetslormg.j - ObjectVersioning (extensi versioningProxyHandler (¢
~ -~ [TTorT— = Sourc.eT 15 | Object! ioning (extensi
I I tests.s (not parsed) redrawWorld (function)
1t (Upject.isrunction(actualiarget)) {
) // function names are non-configurable and non-writable properties,
// which the proxy spec requires to be returned consistently from
// traps. that is, matching the actual proxy target

targetExpression = 'dummyTarget = function ' + actualTarget.name
+ 'O 4
G = Lol Lt S S dummyTarget = this.originalEval ?
this.originalEval(targetExpression) : eval(targetExpression);

} else if (Object.isArray(actualTarget)) {

) ) ) dummyTarget = [];
} else {
dummyTarget = {};
}
I LT L
pr—

return dummyTarget;

Wiki / Text

© 060 /7012 " a
/ ¥,2012-JanFebMarApr x W IClose’

7
!> MidtermPresentation N\ 3

€& - C [} lively-kernel.org/repository/webwerkstatt/users/jenslincke/journal/2012-01to04.xhtml @ 5% Q L Y * ) @

€ - C | [ www.lively-kernel.org/repository/webwerkstatt/projects/WebDev2012/Telautim/MidtermPr... 52| € & ©@ A @ ©

[not following] [normal] (M Pressistonconioe = )
My Lively Journal 2012 colet amp  awpdem:
Links: G ot o “
e N e o P o o o
0120413, Fi .
e Change Propagation —
012000, Tes
S i s o st n Experiments on single objects provide immediate feedback
- concrete development
- should be able to propagate finished implementations to
. objects in the same role
- Crngn Progagaten
u Classes provide p ion, but not i di
= Objects are i ive, but hard to ab
Smorph{ Journal).submorphs| 1) removel)
-

[ ] Frsace O poocn

Otject cortrc Developmart
‘A Case Study




Scope

Document /
HTML page

Servers

21



Proxy-based Design &
Implementation



Version-aware References (revisited)

()

next
@

previous

: Person

name=Joe

Version-aware Reference

System Version Object
(with version identifier)

Current Version

‘,.7
A

(D

: Address

street=Kantstr.

number=null
city=null

: Address

street=Kantstr.

number=148
city=Berlin
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Proxies as Version-aware References

proxies to the correct versions

lively.CurrentVersion = { ID: 'v2',
predecessor: ..,
sucessor: .. }

: Address
street=Kantstr.
. . v number=null
: Person : Proxy versions : Dict city=null
address versions
name=Joe > a
\ - Address
v2
street=Kantstr.
number=148
city=Berlin
aPerson.address.city === 'Berlin’

24



ECMASCcript 6 Proxies

var client =
server =
handler =

get: function(target, name) {
console.log(name +

return target[name];

}

client.server

i}

{openSecret: "I don't like Mondays"},

{

was read at ' + Date());

NeE

client : Object

> client.server.openSecret
openSecret was read at Sun Jun 01 2014 17:58:38 GMT+0200 (CEST)

< "I don't like Mondays"™

openSecret=| don't like Mondays

target
. Proxy
server

>

handler : Object

handler get=function(target, name)

25




ECMAScript 6 Proxies as Version-aware References

: Proxy

handler

: Object

/I helpers
currentVersion=function()
versionForWriteAccess=function()

/I traps

get=function(name)
set=function(name, value)
apply=function(thisArg, args)
construct=function(args)
defineProperty=function(name, desc)
deleteProperty=function(name)
freeze=function()

isFrozen=function()

versions

. Object

>

v

V2

: Address

street=Kantstr.

number=null
city=null

: Address

street=Kantstr.

number=148
city=Berlin
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Handler: Read-only Traps

get: function(dummyTarget, name) {
var version = this.currentVersion();

return version[name];

}

currentVersion: function() {
var objectVersion,

systemVersion = lively.CurrentVersion;

while(!objectVersion && systemVersion) {
objectVersion = this.versions[systemVersion.ID];

systemVersion = systemVersion.predecessor;

return objectVersion;
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Handler: Traps That Intercept Changes

set: function(target, nam

e. value. receijiver)

defineProperty: function(
deleteProperty: function(
freeze: function(target)
seal: function(target)
preventExtensions: functi

set: function(dummyTarget, name, value) {

version[name] = value;

return true;

}

var version = this.versionForWriteAccess();

apply: function(target, t

[TSATE, drgs)

newVersion

versionForWriteAccess: function() {

var newVersion;

if (!this.versions[lively.CurrentVersion.ID]) {

= this.copyObject(this.currentVersion());

this.versions[lively.CurrentVersion.ID] = newVersion;

return this.currentVersion();

28




Use Version-aware References

return proxies

Literals

Specific built-in functions

Constructors

1}, [1, function () {}

Array(), eval(),
Object.create(proto)

new Morph()
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Use Version-aware References:
Transform Literal Objects

{..} —> proxyFor({..})
[..] —> proxyFor([..])
function (..) {..} —> proxyFor(function(..) {..})
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Use Version-aware References:
Transform Specific Built-in Functions

new Array()

eval(..)

new proxyFor(Array) ()

..Array, Boolean, Date, Function,
Number, Object, RegExp, String, Math,
JSON, document, Worker, XMLHttpRequest,

window...

eval (transformSource(..))




Use Version-aware References:
Return Value of Constructors

construct: function(dummyTarget, args) {

return proxyFor(newInstance);

}

new Morph()

32



Evaluation



Functionality

34



Memory Overhead for Proxies

~
o

*

o
N
o

Memory Consumption (in MB)
~ w
@) @)

0

0 without Proxies B with Proxies

Size of heap snapshots after loading the Blank world

* averaged over five runs, on 5/9/2014, Chrome 34.0.1847.131, Macbook Air, 2 GHz i7, 8 GB RAM. 35



*

Overhead (in times the time)

500

N
(@)
(@)

300

200

100

Execution Overhead: Octane Benchmarks

90 90

Crypto DeltaBlue EarleyBoyerNavierStokes Raylrace Regexp Richards Splay

* averaged over five runs, on 5/9/2014, Chrome 34.0.1847.131, Macbook Air, 2 GHz i7, 8 GB RAM. 36



Overhead (in times the time)”

Execution Overhead: Lively Interactions

50

N
(@)

W
-

N
)

—
-

Halos World Menu SCB

* averaged over five runs, on 5/9/2014, Chrome 34.0.1847.131, Macbook Air, 2 GHz i7, 8 GB RAM. 37



Future Work



Improving the Performance:
Wait for ECMAScript 6

our implementation
(versioning proxy handler)

harmony-reflect library
(direct proxies)

Experimental Harmony Features
(catch-all proxies)

* release target for ECMAScript 6: 12/2014

39



Improving the Performance:
Alternative Implementation

use and
person.name -> get(person, ‘'name')
person.dance() -> apply(person, get(person, ‘'dance'))

function get(standIn , propertyName) {
var version = lively.getCurrentVersionOf(standIn);

return version[propertyName];

40



Tool Support:
Continuous Versioning

continuous creation of versions corresponding to

. direct manipulation, scripting,
do-its, user-triggered events

() =
(Button1)
Menu || - | LY

Q Tests save run Works venu |- IE3
“tion confirmUnsavedChanges(callback) [} mr??g'ragnlflfrBLJtton').addScr'lpt('L.mctw_m onMouseMove(evt) {
"y 2. var target = .currentTarget();
* = "Discard unsaved changes?”; if (target &% target.world() &% ! .isHighlighting()) {
= new lively.morphic.ConfirmDialog(message, callback); this.getHighlightRectangle().update(target);
this.world().addMorph(this.getHighlightRectangle());
;.world().openDialog(dialog); this.getHighlightRectangle().bringToFront();

.targetHighlight = .getHighlightRectangle();

}
}).tag([1);

‘tion copyToPartsBinWithUserRequest() {
.copyToPartsBinWithUserRequest();




Tool Support:
Version Management Tools

* helpful information to

 fine-grained version control to

800 i ‘:q—'welcome

X

€« C' [ lively-web.org/welcome.htm|

weBaOALRD =

ObjectEditor

confimUnsavedChanges
copy ToPartsBinWithUserRec
displayInitialScript
displayJavaScriptSource
displaySourceForConnection
displaySourceForScript
ensureAnnotationLayer
\generateSourceForConnectic
generateSourceForScript
generateTargetCode
hasUnsavedChanges
newConnection

newScript

lonShutdown

Connections +
~ALL-

Menu |~ |E4
ively.morphic. Box#8711E...- Q Tests save un

1- this.addScript(function confirmUnsavedChanges(callback) L]
2 var message = “Discard unsaved changes?";

3 var dialog = new lively.morphic.ConfirmDialog(messdge, callback);
4

5 return this.world().openDialog(dialog);

6 B.tagO

7

8

9+ this.addScript(function copyToPartsBiniithUserRequest() {

10 this.owner. copyToPartsBinii thUserRequest();

1 1.tag([1;

12

13

14~ this.addScript(function displayInitialScript() {

15+ if (this.scriptlist.getlist().size() > 1) {

16 this.scriptlist.preselectIten();

17~ } else if (this.connectionlist.getlist().size() > 1) {

18 this.connectionList.preselectIten();

19+ } else {

20 this.scriptlist.selectAt();

pat }

2 1.tag([1;

23

2

rebase here
open TestRunner
edit in new env
clear selection
apply changes on

| revert changes on .

New Tab

c n gy

i Apps MM search M conferences MM wiki (% LEO [ Linguee

of objects

W Other Bookmarks

data - data[0] .getAllO)

data ~ data[1).getAL();

Changesets

Wiki

vor changes = datum =
f map(: 3 2 {
SomaTind o e < norgh erEstent;
pluck(-changes™) morph. setéxtent(ptCe.x, datum
sumQ); ) 100))
v exten - changes + .21 N
worph.setExtentCpeCentent, extent));
rorpn. smorons (3] SeeTextSerinaCdum. Logind | I
}
ngeOnPath([pt(50, 100), pt(400, 100)], data);
| | | [ ] | (] -
n
] u u L] i
-
time passed: 60min 40min 20min 10 min 5 min




Related Work

Recovering Previous States Scoping Changes Dynamically
Worlds
CoExist
Changeboxes

Lively Offline Worlds
Object Graph Versioning

Back-in-Time Debugging
Practical Object-Oriented
Back-in-Time Debugging

Software Transactional Memory

Context-oriented Programming
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Conclusions

* the approach seems to be
sufficient for fine-grained versioning of objects

* implementation with ECMAScript 6 proxies is

« developing the implementation

* Interesting and future work
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