e Software development is not a solitary activity
* Need to collaboratively design and develop software

¢ As team size increases need to formalise
collaboration approaches

e Implies need for tool support for collaboration

e Much of this lecture based on Graham and Grundy’s
paper: “External Requirements of Groupware
Development Tools”
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Grove, collaborative writing systems — build into tools in ad-
hoc manner

Suite toolkit — build into the Ul infrastructure used to realise
the tool

SPADE-1 - event-based infrastructure, APIs

COAST - collaboration components (static) can reuse when
building tools

JViews — Reusable components, some can be dynamically
deployed/reconfigured @ run-time
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What artefacts to support for?

¢ Code, diagrams, tests, design docs etc

What kinds of collaborative editing should we support?
¢ Synchronous — same time
¢ Asynchronous — different time

What degree of formality
¢ Repository v shared file system, process tool v coffee room discussion

How communicate about changes making/want to make/have been made?
How co-ordinate updates across multiple (possibly dispersed) people?

How do we add support to existing tools?
¢ Build into tool from the start

¢ Plug-and-play component support?
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exchange code, diagrams, documents (asynchronous)
see others edits (synchronous and asynchronous)
control edits (floor control, locking)

see what others doing/done (group awareness)

manage revisions of code, diagrams, documents (version
control)

co-ordinate collaboration between users (turn-taking, roles,
process-based support, issue management)
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Aspects of collaboration

¢ See Graham and Grundy paper (based on Calverly’s Clover model)

¢ Collaboration (Production space)
o Artefacts shared, viewed, modified

* Repositories, compare/merge, synchronous edits, wikis

¢ Communication
¢ Discussion of work/tasks
¢ Chat, video conf, notes, annotations, immersive reality, wikis

¢ Co-ordination
¢ Co-ordination between software engineers
¢ Social rules -> formalised workflow

¢ Locking, turn-taking, check in/out, process support, issue
management
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Collaborative Editing/
“Production Space”

Degrees of coupling

@ (async to sync) @
\ A whole bunch /
gf data which
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ratively edited by lots of

Access control...

Multiple views...

shared data... =2
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versioning...




Communication Support

video views (synthesizeable)
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Broadcast
Viavideo..

audio

Some stuff being
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Chat, messages,

notes, wikis..

discussion threads, issues

A whole bunch
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|:| ratively edited by lots of

e
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Workspace annotations,
histories, Gestalt views

Co-ordination of Work

workflow O
o published observability voting N
@ ﬁ ) Ag2 10 @
Arg3 6
©|® /V

role-based capabilities

A whole bunch
Of data which
be

ﬁﬂ Joratively edited by lots of
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Formality/informality

Formal/structured Informal/unstructured

Collaboration  repositories wikis file systems

track changes

synch edits compare/merge red pen

Communication email skype/MSN/Yammer coffee room

issue mmt email notifns

Coordination workflow locking/checking manual merge

a

Increasing organisation size/maturity
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Examples: Collaboration

¢ Synchronous editors e.g. Ellis et al Grove (1989)

e

view id

BOE0OO

Outline Title G.
1. ltem 1 is readable and writable.

1.1 ltem 1.1 is also readable and writable.

*. This private item is readable and writable.
** This private item is read-only.

Figure 1 GROVE group window
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Examples: Collaboration

e Asynchronous e.g. diffing in Eclipse

B [£O synchronize 52 Cus Se ; =0
’E CVS (gallery2 CVS) 7 @ Text Compare E % | o E <r'E| |£ @
g éa T ﬁ| &4 | Common Ancestor (1.6}
o A~
o olm e | @B - =
EEb gallery2_CVS ballery.cvs.sourceflgl * @package CustomField
‘ * @version $Revision: 1.6 § $Date: 2005/07/06 10:55:44 §
[ * Bauthor Alan Harder <alan.SardeifRERED -
[ wr =3
=) 1l ] 2
Local File (1.6} & |Remote File {1.5)
EIE» customfield Alm
EE‘ classes [ R =
& Gae":rystomgl * @package CustomField * @package CustomField = ;
& intefaces * * @lvers:'mn SRevision: 1.9 |i|=.
* 1.6 £ & * @author Alan Harder <alg -
* @author Zlan Harder <alan.h *f =)
‘ * Rauthor HeBrg ReRfEld’ cfehd =] |
- JEw |:|
* Required classes
Tk */ =
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Examples Collaboration
e Asynchronous e.g. Pounamu visual differ

==
= =

e 43
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Examples: Collaboration

e Asynchronous e.g. visual diffing in Marama

ava - papellow]_b. poulli
Fle Fde Navigabe Soorch Project Tomeat Run Window  Help

Birl |HE Rl | $-0-- |sde- oy | 000|562 I 2
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|4 Package Exphorer 11 Herardy | ' 1| T *pagetiont pouDi I et A I "pagetiond_bpoulisgram 11| [ dagrand.poulisgram [ “diagram_b.poulisgr s =0T
58 7 [Ty scect ]
S ax 5, rarquon
1) 1F MaramaEdenTests) [y shetching ot
1 maamatietaTook !
(S MaramaMTE _L i Shaper
) dngraml. poubsgran B action
| dhgran_b poulisgram B Fage
| dagram? pouliagram B i Shape
1 modell. poutiodel P
1 peliont b poulisgran eismaciors
1) peapeFiout . poulisgram 4 Transkion

-l maramalestst

Examples: Collaboration

* Asynchronous: Subversion — TortoiseSVN client
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Examples: Communication

* Synch: EVO video chat (skype on steroids) ti,cs0ne etc support

Kl - Lvs Yo Marguas

® v |
S e i i

Meeting management

ecord/

IM functions/ layback

presence

File &

screen
share +
shared

Encryption
etc

ERRRNCED LD B 5|

i * wboard
T ) el S - e
@ crmies wFwnca TR (9,.“11
Video/audio chat
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Examples: Communication

e Asynch: Annotations e.g. in Word; check-in
comments; Wiki comments/edits; email
notifications

D Hlealih care MO 1ELdoc - Micramadl Wavd

Uon ok e et Py Deh T Wede D AmPOrAosh Cemry
idadid ot 44 20 At

Fy [T

Dete: 542008 1200 am.
Vo Lesinobaucind s

This ks a dally summary of all recent changes in Confluence.

Updated Spaces;

Mararma
Pages Added or Edited in This Space
+ g el was st adted by 5 an
Identity and Access Management
Pages Added or Edited in This Space
® [ o i e dinfine n Paspiraduste stuferd mas crasted by Mathan Cicker - 09128 AM,

Application Platforms

Pages Added or Edited in This Space
® [ S0A Programens far 2900 was best sdted by Timathy Chatts - 6968 b,

Collaboration and Content




Examples: Coordination

e Check out — lock; Shared workspace locking

e Group awareness e.g. Gutwin and Greenberg

e =111 T
- rre———

= =
e
- &
e ‘= & R[]
= - & ®
Saul's work area =]
Carl's work area -
a. The entire workspace b. Saul’s interface with main view and secondary view
=
o=
[k
L J
. viroment k
con 17
ledg lorsti
c. The radar view d. Over-the-shoulder view of Carl’s area  e. Cursor’s-eye view around Carl’s cursor.

e Pounamu

Examples - Coordination

group awareness

Lopged In As:
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Examples: Co-ordination

e Group awareness eg Palantir (Sarma et al) -
awareness of direct and indirect conflicts when
editing artefacts
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Examples: Co-ordination

e Workflow support — Serendipity (Grundy and Hosking)

Linked arte

Stages +
Roles

facts’ .-

aff.2:0esign, Code & Test-subprocess

Workflow
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¢ Subversion repository for code and document sharing
¢ versioned
¢ code branched - Eclipse tools plus manual merge
e MSWord track changes annotations for doc collabn

¢ Confluence wiki for knowledge management
¢ “wiki-culture”
¢ Changes auto-tracked

e Jira for issue and release management
¢ Tracks projects, milestones, releases, issues
e Tracks time, resource use, provides high level reporting

¢ Skype, EVO, e-mail + email notifications (Jira Confluence), Yammer, f2f, etc for
communication

¢ Often record skype conversations -> wiki, email -> Jira
¢ Jira, Confluence, SVN linked

¢ Extensive use of security groups, encryption etc for all of these complicates
management but ensures confidentiality of client info
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EclipSe Sy, Local Check infout  Subversion

P Repositor
Caches p y
Office — Branch/merge (qocs, code, tests)

Annotation
Email Links
Email notfns

Email comments ~_ Confluence Wiki
Evo/skype

(taC|t knowledge capture)
CapttmA /

. Cross links

Yammer Jiraissue and

Project management

Calendaring (Projects, releases, issues, reports, workflow)
(work in progress)
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CSlie.  Confluence Wiki |

Marama meta-tools

Marama Prajects  Introduction

SUNYY ol SHAPY Prafeity e e

Reported bugs

TP ST ———

Ef

Supporting collaboration

¢ Technology needs (from Graham and Grundy)
¢ Resource adaptability
¢ Multiple platforms
¢ Mobility
User preferences

Resuability of existing applications
¢ Integration needs
¢ Retrofitting legacy applications an issue
¢ Modern event based/plugin based architectures help

Network status reporting
e Am | being seen/listened too? Can | hear/see?

Fault tolerance
¢ Ability to switch seamlessly between
¢ Synch <-> Asynch
¢ Online <-> Offline
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Example architectures

e Grundy and Hosking SP&E 2002

A A
A UI Components (Buttens, Memus, Windows...)

-

oo TT
Lo {7 eg event history)

Componsnts —
) (Coreors Bdtmg. () (ocking.todo (=) (Chat, . Persistency
tng, k text
Versioning, .} list, ..} messages, notes, ) <:> (for local data storage)

*

Aot G Tn (send e

5
¥

Groupware Infrastmeture (senders/receivers)

Event Meseage History Via Servers if C/S
Direct 1f P2P

|
:
:

Persistency Components (Files, RDBMS, XML, ..) 5

Figure 7. Basic groupware component infirastruciire.

End Users

Example Architectures

¢ Van der Hoek et al — Continuous coordination,
YANCEES framework for event
subscription/notification services

Visualizations of Events of Interest
///-L—_————__
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\r_—__h"éﬁm Event Notification Services 2 g | Active Plug-in instances DB ]
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_#____ﬁﬂ-—/ - =T
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Software Tools pulrry P Netification
Subscribe (=2l N";'ﬁcah"" Plug-in
— |18 |8 | LR T nstances |
g % — z 2 | opscipt | | Subserption
38 Motifications E b E Parser ) Plug-in
A o .instances
SR, m "
- % Protocal Protocal
g Plug-in
i S el
ggi~NT V| 3 R

Services Manager [ Plug-in Manager |

sdepy saynedsig

(U3 10 eutsS) Jeymedsio Wwasg
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Thursday class exercise this week: 3 exercises on
collaboration mechanisms —in 303.279

(1) Collaborative drawing
(2) Collaborative text editing

(3) Collaboration infrastructure
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