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Slide 

Go od - aftdrnoon Ladies and G2n t le~en . 

This afternoon I am going to talk dbout t he Ecl i pse Programme 

whicn is a n Alv e y p r oj~ct . 

The pu rp os e of t h e Eclipse Pr ogramme is to develop an Inte g r ated 

Project Supp o rt En v ir onm ent Ouilt a r ound a database. The t otal 

funding ( o r t his pro jec t is in excess o t 

indication or t he size o f the undertaKing . 

7m . Th is g ives an 

However , even with 

this degree o f expenditure it is not poss ible to develop all of 

t he t ools r equ ire d of a p r oject suppo rt environment . The 

Pr ogramme has generall y avoided work conce rne d with p ro jec t 

ma na g ement and concentratea o n tools tor the software development 

li fecy cle in a co n figu r a t ion con tr o lled envir o nment . 

Omi ttin g a la rge area o f concern co an IPSE has f o rced us t o 

co nsi der how t o integr a t e e xisti ng t ools and ho w t o enable t hi r d 

pa rtie s to develop integrated tools . These cons iderati o ns have 

nad a conside r able impact upon tne dir~c ti on or t he proj e c t, 

lead in g us to base o ur worK on ~ CTE , Which I disc ussed earlier 

t oday , and leading us t o develop a ?ubl ic Tools Inte r r ace . 

I will Degin by outlining tne scope or t~e cclips~ Pr og ramme, in 

terms o t the constituents or the IPSE and its hardware 

environment , and in terms o r tne research being und ertaKen . 

I will t h en d is cuss our conce~ t o t Integration WhiCh le ads o n t o 

the Public Tools Interrace. The PTI conc erns itself with access 

to the database and wi t h user interacci <)n . I will discuss som e of 

the co ncepts involved . 

Fina l ly , I wi ll indicate the cu rrent status of the Pr og r am me . 
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slide 2 

Befo r e p r oc~eding 

t he credi t s . This 

further, I will in good cinema tradition, give 

is in case you CALL asl~~p before the end. 

There are six collabora t ors in the ~clipse Programme , th r ee 

academic and three indus t rial . The academic partners a r e t he 

University College of Wales , Abe r yst wyth; the Unive r s it y of 

Lancas t er and t he University of Stra t hclyde . These parties a r e 

responsible fo r the resea r ch aspects of the P r og r amme , bu t t hey 

all contribute to the developmen t of the IPS~ itself in va r y i ng 

degrees . 

The industrial partne r s are Learmonth and Bu r che t t Management 

Systems who are responsibl~ for tne LSDM me t hod (which ma y be 

known t o yo u as SSADM , the me t hod chos en by CCT A fo r use with i n UK 

Government projects) , CAP , who are responsib le fo r the Ad a 

c r oss - development work and who make a str o ng c ont ri bu ti o n t o the 

User Interfaces, and Software Sciences . Softwa r e Sciences are the 

p r ime contractor for Eclipse and are respons i ble fo r the 

produc t ion of t he IPSE . 
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slide 3 . l 

~clipse is a database based IPSe . Tne Eclipse development 

o r iginally called r o r tne IPSE to oe based upon U ~IX and to use 

SDS2 ( a database ?roduced by Soft~are Sciences ) and indeed the 

iirst de lnonstratea version of Eclipse is so con~tructed . Ho ..... ever , 

we decided fo r the final implementation that PCTE should be the 

basis . 

The decision is bo th commercial and technical. Th r ee of the 

Eclipse partners , Software Sciences, CAP and Aoerystwyth , a r e 

pa rt ne rs in the Sapphire p r oject develop in g PCTE implementa ti ons. 

This shows the degree of our belief that PCTE is the best way 

forward for Eur opean interests . 

Techn ically, PCTc offers a database system well suited to our 

needs, offers a user interface which we can build upon, provides 

an answer to the local distribution problem and g ives a simp l e way 

to incorpo r ate foreign tools . Using peTE we can integrate any 

existing UNIX tool and any PCTE tool. The latter is important in 

view of tne ESPRIT devel o pments and we are in close contact with 

the PACT, SPINX and SPXXS projects . 
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slide 3 . 2 

In order to present our view of database and user interface, and 

to encapsulate our view ai integracion, we provide our own Public 

Tools Interface. This is used by all developments within Eclipse . 

We will Oe publishing tnis interface so that otner tool builders 

may interface to Eclipse. 
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slide 3 . 3 

The Eclip~e Programme is devclopiag three major tool dets fo r the 

LSDH me t nod, for MASCOT3 (tne new MoD metnod) and to su~port Ada . 

These three have been carefully chosen to address a large part of 

the development life cycle. 

LSDM address the phases from requirement specification to logical 

system design , HASCOT3 address the phases to physical system 

design and the Ada facilities address implementation . 

LSDM involves a series of data collection and da ta transformation 

steps uSing diagrams and tabula r data . This culminates in 

database SChema designs and process ou t lines. This logical system 

design nas parallels with the starting point of MASCOT3, a nd we 

are considering the possibilities of au tomati c transformation 

be twe en the outpu t s of LSDM and the in puts of MASCOT3 . (We know 

that sucn a transformation is possible between tne CO~E method and 

MASCOT3 . CORE has many parallels wi th LSDM.) MASCOT3 also uses 

diagrams and tabular data . 

We are prov iding facilities to generate Ada source re presenting a 

MASCOT3 desiga into which the algori t hms of the system may be 

inserted . 

This sauce code may be compiled using Eclipse's Ada 

cross - developm ent facilities targetted to the INTEL 80286 . Ada 

compilation based on version controlled program libraries , 

linking, down - line loading, remote test control and PROM bur nin g 

a re all provided. 
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slide 3 . 4 

Tne Eclipse Programme is developing various othe r tools . Fo r 

eX03mplp" rille co thP. heavy use ;n,qrip. or ciir:te:r;t m::i by the various 

sys tem develo~ment methods we have chosen to build a generic 

design eaito r which can be pa r amete r ised to cope with v a rious 

diag ram t yp es. 

We also hope that third parties will wish to integrate tools into 

Eclipse a nd we ar e discussing the pos sibility wi th othe r ALVEY 

proJects . 
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slide 4 

The academic pa r cners a r e undercaking a wide r anging resear ch 

p r ogr amme . 

In ter ms of eff o rt t he major t op i C is so ftware reuse . The p r oblem 

We nave posed is Ch a c o f ca tal og uin g components so that tney may 

be retrie v ed for reuse , and o f reusing such co mponents to produce 

prototype sys cems quiCKly . Re l ated to tnis i s tne p r oblem of 

describing the struccure of systems we wish t o build . 

The rnetnods rese a r ch has tw o aspects . The first is the 

development of the generic desi gn edito r. The other aspect is a 

study o f how sequences of methods can oe created with automatic 

transformations betw een outpu t s and inputs . 

Tne MMI wo r k is scud ying means of develop i ng effeccive use r 

interfaces fo r complex software systems such as IPSE . 

exaillples of whac chis has achieved lacer. 

I wil l give 

The dist ri bu tion work is consider i ng 

communica ti on between IPScS as would 

sub-c o ntractors o n a large p r ojec t . 

interesti ng example. 

8 

• 

the problems o f wi d e area 

occu r bet~e en p r ime and 

Ecl ipse itself is an 



slide 5 

The haodwa oe aochitectuoe assumed too Eclipse is a homogeneous 

Etheonetwo ok of ?eosonnel wookstations witn bit - mapped goapnics 

sc oeens, local poocessing and local data stooage . We aoe 

cu oo ently using S UN2 and SU~3 systems (using the GARNET poo t otype 

PCT~ implementation) and a VAX 11/750 which has the majo o data 

sto o age capability and the gateway to o theo Eclipse systems. 

This completes my oapid oveoview of the eclipse Poogoamme. I now 

wiSh to concen tr ate on some more detailed aspects of tne IPSE 

itself . 
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slide 6 

Tha first pr ob lem which co nfr on t s t he [PSE designer is what do we 

mean by in t egrated. There arc many pos sibilities . 

One answer is the INTEKLISP - typ e sys tem . Here the r e is Ln effect 

o nly one t ool . At any time any ope rat i on of the tool may be 

i n voked and i t has 

In a sense this is 

an action app r op riate to the cur r ent sta t us . 

the ultimate i n tegration . 

However it is difficult t o add ne w facilities a nd impossible t o 

use existing tool s . 

We chose a different notion of integrated. We decided t o have 

separate t ool s which i nte r ac ted with each other by sha r ing data 

st r uctures . UNIX has this app r oac h bu t i ts data sharing i s 

primitive being jus t the sharing of by t e s tr i ngs . We wanted 

sharing of da t a structures . 

We decided t hat i n tegration should also mean consis t ency of 

inte r action of all tools wi t h the user. Obviously a design edito r 

and an Ada compiler cannot l ook the same, but we did require the 

principle of mi n imum surprise to hold . Pre ss in g the same b u tt o n 

in any tool should ha ve a p r edictably similar effect and two 

things that looked the same should have similar prope rties . 
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slide 7 

To encapsulate these ideas we have defined a PUDlic Tools 

[nt~rface Dased upon peTE. 

All of the PCTE facilities are availabl~ but we require tnat tools 

use the Eclipse User Interrace rather Chan 

to ensu re consistency of user interaction. 

to use tne ~clipse Two Tier Database rather 

unless there is no alte rnati ve. 

11 
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slide 8 

The Eclipse Two Tie r Database is an extension of t he PCT~ OMS 

concept . 

In peTE tne Obj ect is a dataoase en t ity having attribu t es and 

relati o nships t o othe r Objec t s , and naving a Con t ent . I n PCTE a 

Co nt en t is just a U~IX rile having no inherent s tru c ture. 

Our e xt ens i on is to apply da t abase conc ept s to the Co nt ents of 

Objec ts, so t hat a Co ntent may ha ve a schema . Th i s is obviously 

va luable give n t ha t much or t he da ta we hav e is structured 

(diagrams and tables) and we wish t o apply bo th spec ifi c a n d 

generic tools to t hat data . 

Th e data model we use in this seco nd tier (wi t hin Co ntent s) i s 

based on en tities, attributes and relationShip s as is the tirst 

tier as desc ri bed by PCTE . 

We allow re la ti onships between second and f ir st tier entities. 

This provides us with the ability to desc ri be hiera rchies of 

Objects of diffe re nt types . 

It could be argued t ha t all of our entities could be described as 

first tier objects . 

~hile this is t heore ticall y possible , with curren t technology it 

would be unacceptably inefficient, since Eo r many pur poses we wish 

to consider an object as a single entity without conce r n fo r i t s 

p re cise Con tent (e . g. for ve r sion cont r o l, baCK -U p) . 
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slide 9 

The second tier data model is simila r t o but no t t he same as PCTc . 

This may see m perverse bu t t he re are two major reasons . 

The (irst is that we had an implementation, based on 

Ca rnegie-~ell on;s lUL , of schema accessed contents ; so cost was a 

conside r ation. The second is that we consider PCTc difficient in 

the data types i t offers and we wished t o simplify the 

construction of tools by offer ing sequences and enumerations . 
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slide lO 

,-

This lef t uS with the p roblem or uniryi~g peTE and IDLE thr o ugh d 

single interrace. 

This was eased oy th~ sna r ed concepts o f 2ntic y , attribute a nd 

lint<. 

We were also aware ot the need to produce d concise interface . In 

Eclipse -Vl we developed a very wide interrace giving very detailed 

cont ro l to the interr ac e user. 

consequences. 

This had a number of adve rse 

First we had a lot of code becau se we had a lot of entry points. 

The fact that we use d Ada in Eclipse - Vl did not hel? 

Second we had efficiency problems because we were using messages 

to access the database interrace, and the detailed interaction 

implied many messages. 

Third we found interface users used it very inefficiently. For 

example, when accessing three attributes from the same entity they 

would re-identify the entity bef o re each attribute access. Tight 

budgets prevented much consultancy o n use within the project so 

t h ird party use would give g reat problems . 

We ha ve therefore attempted t o intrOduce an interface where 

accesses can be optimised within the database and whic h has on ly 

few functions witn little scope for alternative ways of doing 

things . 

So tor instance there is only on e function whi ch can obtain a 

value . 
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This fuactioa oo tai as t he value or : 

aay siagle valued a ttri bute , 

aay vi rtua l att ribute deriaed by the sys tem (e . g . eatity t ype -, 

pe rmitte d access level) r a t her than have separate functions , 

a si agle value by key from a bag , 

a n iterator ove r a se t o r s equence. 

Every fuactioa which takes aa entity as a parameter ma y ideatify 

that eatity by either : 

a pathaame relati ve to the r oot, some reference object (e.g 

home) or tne current entity, 

the value of aa it e rator whe r e the iterator is defiaed by a 

pathname with a pattern a s the last element of the name. All 

entities matching the pattern may be accessed. 
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slide II 

The Eclipse User I n terface is design ed t o u tilise b it-mapped 

screens with boc~ ~e yooa r d a nd mouSd input . It o iiers multipl~ 

windows each o r whic h may have multiple frames . ( These may be 

text, 6ra ph ics, co ntr ol panel o r message frames.) 

ic o nised . 

Windows may 

The interface handles the full range of interactions from text 

(tty) to graphics . The normal user interaction Eclipse is Dy 

means of co ntrol pa nels whi cn a re mo delled on the instrument 

pa nels of hardware e q uipment. 

be 

The user has vari o us interacti on possibilities such as buttons, 

indicator lightS, menus and Signs . The latter are areas of the 

screen with a title. These can oe used for both display and input 

of values 
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slide 12 

This is an example at che Eclipse Usc r Incerface in use . 

At the top is the Eclipse Sta t us window showing system status 

information. 

The main po rcion of che screen is occupied by Che jsd ~ool window. 

This has two control panel frames with examples of menus, bu ttons 

and signs . 

The lowesc window is Chac fo r che shell cool . 

window. 

This is a TTY 

At che lower left is the icon of the Eclipse Help tool. 



slide i3 

Our ~ x pe ri ence with Eclipse - Vi has snown tha c • if we are to have 

consistency of interaction in d iftdrenc tools all of tile following 

must ~ e provided: 

Standards fo r presentation and interaction. 

An applica ti on interface assist i ng those standards. (In 

Eclipse we ha v e a language, Fo r ma t Defini t ion Language, which 

expre s ses the physical p r esentation or the interface to the 

user). 

A Help system t o give consistent treatment of use r assi stan ce . 

A message syste m to give consis tent treatment of messages, 

promp ts and confirmations. 

A cons istent command syn t ax . 
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slide l4 

The Eclipse Pr og ramme beg an in August 19H4 . 

envisaged progress is as follows: 

The ~ urr ent and 

Eclips e - Vl wa s demons trat ed in Quar :er 2 1986 a t the Lancaster 

IPSE Co nferen c e and at the ALV EY Co nie r ence , ~nere the Use r 

Interrace a ttracted approving comment . 

The Eclipse PTI will be implemen t ed oy Quarter 4 lY86, and 

will be available to t h ird pa rties then . 

will be available earlier . 

Th e spe c ificati on 

The MASC OTJ and Ada t oolse ts will be available by Quarter 2 

19117 . 

The LSDM t ool set will be available by Quarter J 1987 . 

Other results will be published as they become available. The 

Programme has published a number of pape r s already . The 

r eferences are given in the appendix t o this paper . 
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ECLIPSE PAHRS 

1 . A .~ld"rson; Ci F OO Ci:; :1 ~ Falla 

An Overview of Eclipse in Incegraced Project S ~pp ort 
Environments 

cd . J CicDermi d , PPL, 1985 

2 . A Alderson; Ci F Boct; M E Falla 

Eclipse Objec t Cianagement Syst em 

Ic~ Jo~rnal or So tcw a re ~ng ineering in Jan ' 86 

3 . A Alderson 

Config~ration Cianagement in Eclipse 

MILCOMP ' 85 

4 . MFBott 

Software S~pport Environments in Commercial Data Processing 

To be p~blished in: Daca Processing 1986 

5 . R H Pierce 

Ada in the Eclipse Project S~pport Environmen t 

Proceeding or lnte rnaci onal Conrer ence o n Ada - Paris 1985 

b. J Smart 

Man Machine Incerfa c e Management System for UNIX 

Uniforum 86 at Anaheim CA. 4 - 7 FeD 80 

7. Describing Software Design Methodology 

I Sommerville; K Weiland ; S oeer 

To appear in Che Compu c er Jo~ r nal 
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8 . Th e ECLIPS E Sy stem Str uc tu r e Language 

I Sommerv i lle and K Thomson 

19th Int . Coni on Systems Sciences , Honolulu, Jan 1986 

9 . A Software Componen t s Ca t alogue 

M Wood and I Sommerville 

To appear in " Intelligent Information Retrieval Systems " 

~d. J A Campbell Published by Ellis Horwood 

10. Ecli ps e: A Di s tribute d So ft wa re De v e l opmen t En v ir o n ment 

D Hu t chison and J Walpole 

Software Engineering Journal , Vol 1, No 2 (Ma r ch 1986) 
pp 88 - 92 
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MAJOR RESEARCH TOP1CS 

REUSE 
COMPONENT LIBRARY 
PROTOTYPING 
SYSL INCLUDING BU1LD 

METHODS 

MMI 

DISTRIBUTI ON (WAN) 
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INTEGRATION 

BY DATA 
SHARING STRUCTURES 

BY USER INTERFACE 
CONSISTENT INTERACTION 
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ECLIPSE PTI 

(Jv1S 

EXECUTIO~~ 

CO'T1UN I CATION 

IPC 

ACTIVITIES 

DISTRIBUTION 

UNIX 

USER I/F 

,. 

TWO TIER DATftB4SE 

ECLIPSE USER IfF 
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ECLIPSE PTI 

Th'O TI ER D.~ T fJEASE 

M j EXTENS I ON OF Tl-lE Cf'1S CONCEPT, 

DATfJEASE roDEL ~.PPLI ED TO OBJECT COf'ITENT , 
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IS PeTE 0''6 
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ECLIPSE PTI 

SECOND TIER DATAB.~E rtODEl 

IDLE (BASED ON IDU 

~IODES (ENTITIES) Y!IT11 : 

ATIRIBlJTIS OF TYPE : 

I ~, rrrr::ED 
l'i I C, . 1\ 

nATE 

STRING 

BOOLEAN 

a~UPEPATICN 

lmKS TO: 

lOCAL NODES 

EXTERNAL I'~ODES 

PCTE OBJECTS 

SEOUEiICES 

NODE TYPES r1AY BElCNG 

TO CLASSES 

30 

,. 



,. ,. 

ECLIPSE PTI 

UN I F I ED DA H\PASE 1"ODEL 

PCTE PLUS IDLE 

ENTITIES \nTH 

ATTRIBUTES 

LINKS 

VIRTUAL ATTRIBUTES 

~ BAG ,~TTRIBUTES 

DERIVED ATTRIBUTES 
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ECLIPSE PTI 
USER INTERFACE 

BIT -r<1APPED SCREEN 
KEYBOARD AND MOUSE 
MULTIPLE WINDOWS 
MULTI PLE FRM1ES 
ICONS 

TTY 
GRAPH ICS 
CONTROL PANEL 

BUTTONS 
LIGHTS 
11ENUS 
SIGNS 
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DISCUSSICN 

Dr. Alderson was asked how the PCl'E related to X/~. He 
replied that this might beccrre clearer later in his talk and one could 
look at the names of the collaborators. 

Professor Randell asked if the 
Alderson replied that it did not and was 
kernel. 

PCl'E sat on top of Unix, Dr. 
an extension to the Unix 

Mr. Jackson asked whether one could add "content" to any PCI'E 
object . Dr. Alderson replied that one could not since "content" is 
only a property of file type objects. 

Professor Atkinson asked whether there was any way to discover on 
which processor an object was created. Dr. Alderson was not sure. 

After Dr. Alderson had explained that cc:rnposi tion was a property 
of the object category which enforced existence, in keeping with 
Bishop Berkeley's doctrine that things only exist if one is looking at 
them, Professor Randell ccmnented that this was the test reference to 
Berkeley he had heard all lo.'2ek. 

During Dr. Alderson's description of pathname interpretation Mr. 
Stroud remarked that it seerred to be the wrong way round. Fred .c was 
represented by an aritY4nany link called c from the current directory. 
He suggested it would be more natural to think of Fred as a cc:rnposite 
object with links to its source code , documentation, test data etc. 
Professor Atkinson said it depended on which way you looked at it, 
i.e. whether a link was an attribute or vice-versa. In this case 
links could not have attributes. Dr. Alderson said that doing it 
this way made the schema definitions more compact since when you 
created a new program object you did not need to set up all the links . 
Mr. Stroud was not convinced, feeling that a program object should be 
some kind of pre-defined template or type. 
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