- A domain specific visual language is one where the
notation is

- Have trade off between generality of language (ie
range of problems able to be solved) and terseness
of notation and closeness of mapping

- Look at:
* A couple of widely used DSVLs
* One that is likely to be widely used
* Four locally developed DSVLs
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LabView uses a visual dataflow metaphor like Prograph, but is a
domain specific language rather than a GP one

- Domain is lab instrumentation: access and analysis of sensor
data attached to computer

* Processing elements include math data transformations (eg
FFTs, integrators, differentiators)

Very successful commercial Domain Specific VL
http://www.ni.com/labview/

|B+} Untitled 1 Diagram =
File Edit Operate Toolz Browze wWindow Help

|:{}].@ﬂ @@lhllﬁ":ﬂ | 13pt Application Fort |v‘|=;v|‘-—|]:vl|f§'lv'

Add Array

Elements

Divide

]

nl:Inm Humber [0-1]] [Random Pl
En b
W/ ait U ntil Nest me Multiple]
wiite Tao Spreadshest File.vi|
o] ETEK
Kl | >z
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Labview example

[+ vibration Analysis.vi
File Edit ©perate Tools Browse Window Help

||» @l “l
B

Acquisition Rate Set Yelocity (Km/hr) Actual ¥elocity {km/hr) Expetiment with this system ;I
500 KHz - 100.00 N " by changing the Acquisition
50,00 .40 'Y, 150.00 F L Rate and the Set velacity, As
~ ks the welocity increases, the
250 KHz - - - acquisition rate must also be
T ~ increased ko prevent aliasing
0.00 200.00 of the waveform and to
accurately calculate the

100 KHz - '
;)- component freguencies of the
: displacement. =
Displacement {mm})
E Analysis.vi Diagram -10] x|
File Edit ©Operate Tools Browse Window Help RG]
-5.0- i aibi o o ]
0.0E+0 2.0E-4 4.0E-4 6.0E-4 2 |@| E |I"‘:'I|E’|uﬁ | et dnplcaton Tont I| *;"” "'|$vl ¥
=
Power Spectrum (dB)
MORE INFO...
[Fs]
STOP [F4]
Displacement| Fower Spectrum|

| ke o]

Actual Velocit

i Al Al Al () =3 el e=——1}= FDEL
Sine [ "fhed colinie READ CLERR: | Bas% 1
] = e T DE/RHS

Execution Rate

Z00 lg.

Ekop Application

K | ﬂj/
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Metaphor used - dataflow wiring plus computation blocks - has
high closeness of mapping

- End users are electronic engineers - very familiar with circuit
wiring

Modularity via blocks - again very similar to electrical circuit
concepts hence low abstraction gradient for end users and hidden
dependencies are of a sort that end users are familiar with

Problems of high viscosity due to layout reorganisation not an issue
with user audience - familiar with these problems from circuit
design tools

Language relatively terse at one level (general concepts) but quite
diffuse at another (many predefined operations with their own
iconic representation)

Attention to front end - ability to create realistic looking virtual
instrument front panel
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 Very successful DSVL
- so successful
spreadsheets have
become a more
general tool

* Original target -
financial and other
numeric calculations

*  Metaphor - financial
tables + calculator

-laix
eSSy &E & N L Times New Roman «10 - B I U = & e AL 2
i T ¥ & o2 -

File Edit Wew Insert Format Todls Data  Window  Help Type aquestion for help [+ L @ X
K150 - #*
A B (o D E F G H J K L ] M (0] =
Enrolment Il
Week Final| EFTS
1 _|Paper Number 2000 EFTS| 2000 2000] 14-Feb-01 EFTS|21-Feh02| EFTS|17-Mar03| FFTS|15-Mar04( FEFTS| 51 Delta) S52Delia)
2
3 (41510140 139 19857 132 18257 192 27420 215| 30714 141 20143 115| 16.429 -3.714
4 (41510540 o0 12857 a7 9.571 -3.286
5 |415101FC&FT 62| 20286 678 D685 380|  B4.143 658|  94.000 613 87571 539| 77.000 -10.571
B 4151015 137| 18143 331 47236 249 35571 216| 30857 193 27571 217 31.000 1.429) —
7 |4151018T 176 25143 246 35.143 59 2429 36 5143 14 2,000 0.000
5 |415105FT 270| 38571 317 45286 358| 51143 383| 34714 273 39.000 172| 24571 -14.429
9 |4151053C 350 s0.000 414 59.143 272| 38837 232 33143 168| 24.000 162| 23.143 -0.857
10 [4151L1FC 249 35571 317 45386 60| 37143 262| 37429 283|  40.439 233| 33143 -7 286
11 4151115 88| 12571 244 34857 83 12714 46 6.571 40 5714 i3 4.714] -1.000
12
13 | Total Stage I 280.143 382714 295429 202571 250286 219571 -39.286‘ -U.429|
14
15 |415210F T 144 20571 162 24000 235 33143 239 34143 222 31714 239 34143 2429
16 |4152105C 252 38000 317 45236 297 42429 233| 33286 169 24143 108) 15429 -8.714
17 |415230FT 156 22286 154 22000 219 31286 04| 29143 232) 33143 207 29571 -3.571
18 |4152208C 254| 36186 204 42000 255| 36429 231 33000 164| 23.4320 123| 17571 -5.857
19 |415225FC 156 5571 134 6.571 243 3857 313| 11179 226 2.071 197 7.036 -1.036
20 |4152358C 115 4107 162 5786 76 2714 40 1429 50 2.107 il 1.036 -1.071
21 [4152258T 46 1643 36 2000 30 1071 23 0821 18 0.643 0 1.036 0.393
22 |415230FC 36| 33714 282 40.236 306 43714 344 49143 313) 44714 303 43286 -1.429
23 |4152308T 209 20857 244 34357 171 24420 171| 24429 1200 17.143 (5] 0236 -7.857
24 |415230FC 153 21857 190 27.143 194 27714 246 26357 231 16.500 191 13643 -2.B57
25 |41522080 158 11357 188 13429 124 2857 151 16.179 104 7.430 a0 4386 -3.143
28
27 |Total Stage I 223250 263357 259643 259.107 209036 176321 -6464| 26250
28
29 |415313FC 1200 17143 137 19.571 a 0.000 1) 0.000 a 0.000 1) 0.000
30 (4153133 a 0.000 a 0.000 135| 19286 101 14.429 24 13.000 a7 9571 -2.429
1 [415314FC 243 34714| 303 43236 327 46714 2091 42714 303 43286 242 34571 -8.714 -

14 4 b M[\Sheet1 { Sheetz £ Sheet3 141 | LljJ

Ready Y
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Spreadsheet success

Strong and consistent metaphor providing high closeness of
mapping to typical balance sheet etc problems

At one level notation is quite terse (sheet and cell
metaphor), at another it is quite verbose (extensive range
of functions that stretch the bounds of the matephor)

Progressive evaluation well supported: values calculated
immediately a formula entered

Hidden dependencies a real issue - a strong cause of
errors, ie leading to error proneness
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Business Process Modelling Notation

Provides notation for specifying business processes

Understandable by: [ ares
. EK Starl Event : Check or Cash
- Business users :
- Business Analysts oty
Payment
- Technical Developers'

Accept Cash or

Cheack En End Event

Payment

Prepare
Package for
Customer

Process Credit
Card

Can generate BPEL4WS [A Sequence

Flow :Cradit Card

executable from BPMN
specifications [

AGateway
“‘Decision”

Developed by BPMI
consortium http://www.bpmn.orqg/
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BPNM

- Simple notation

Flow Connecting

- . Swimlanes Artifacts
Objects Object
S Data Object
Events Sequence ee
Flow
O > Anme
[Slate]
o Text
Activities Message Flow Annotation
O e e e e Extﬁ.nmtaﬁunﬁsllm\rs
ool a Maodeler o provide
additional Information
D Lanes (within a Pool)
Group
U
Gateways Association

S — -
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BPNM complex example

Recaive and
Acknonledge pel G O
Relerl
. i

Complete
Appropriale
Request

Contact
Provider

Tap Requester
(Customer)

Interstate
Pipeine?

equesL 15t
Gate
Information

Receive st
Gate

Advise
Customer

Requesl
Contract Review |

Information

|

Contactand ; Nolfy Business Refer Customer
Inform Real Noty Legal Development 1o Retal

Tap Systems Coordinator
(Project Manager)

Receive and

Acknoviedge

Business
Development

Receive and
Acknowledge

Legal

Request
Conlract Review

Contract
Canstraints?

Land or
Right-af-Way

Lbe
(Distributar)

Receive and
Acknowledge

Retail

Refer o Tap
Systems.
Coordinator

Receive
Request

Employee
At-Large
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Small number of concepts leads to a terse notation with
small number abstractions. Good use of containers 9eg
pools, lanes) to provide additional semantics without
overloading user.

Closeness of mapping high as core notation familiar to end
users and business analysts (specific design choice).

Good visibility and few hidden dependencies. Subprocesses
can be "in lined” if desired.

Low progressive evaluation as a design notation, but
potential for runtime visualization reusing design diagrams

COMPSCI 732 §4. Domain Specific VLs
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- SmartSims Builder (business modeller)

- Model business interactions for business simulation
game

» Orion Mapper/Rhapsody (message mapping)

- Mapping between different semi-structured data
schema

* Form based mapper (business form mapping)
* Mapping between business forms, eg invoices

- SDL (statistical survey specfn)

+ Specifying various stages in the design of a
statistical survey

COMPSCI 732 §4. Domain Specific VLs
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Mikes Bikes (SmartSims)

- Simulates bicycle business

 Factors in R&D, marketing, production costs, etc

* Play against robot
or other teams

- Not generic:
business model
hard coded

* Need for matching
business modelling
tool to design new
business situations

- MSc Thesis by
See Wong

é'}; SoloMike - Real Cool Cycles - 1999

fiEn Real Caol Cycl % ) .
I eal 00| ycles \_More \nfa E"nt

=1olx]
A

A
Morenfo Close

Making decisions for periad 1999

RESLULTS FOR PERIOD 1938 —
 Internal Results

~ Financial Results

Share Price [$]: 8.84 Capacity [scu) : 27.006

Profit [$]: 2,159,346 Frodn Efficiency [%) E7.2

Cash [$]: 5,979,800 Ma. Products : 1
r— Customer Satisfaction  Inhowvat tion & Learning

Sales () 12,865,600 Training Time (%) : 21

Warranty Fate [Z] : 1.3 Mo, DED Projects : 1]

Market |DDarate| Financel DavaloDI

RC_RackHap|
lT_RockHop;

Eranding

oduct
D Project Name

MARKETING & SALES INFORMATION

RC_RockHopper
RC_RoCEHOPRErProg

Retail Price i §1,700
Advertising Expenditure $800,000
Product Awareness 16.77%
sales Units 15,138 -
A MIMNTTAY™ TAMLCADIAT TOA I hd
b
CAPS | WUM
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12



Ideally would like business modellers to be able to construct new
models

Thus need a notation that has closeness of mapping for them
* Familiar with entity relationship type modelling
- Familiar with expression relationships using equations

Thus combine the two using a UML like formalism

- Something like a class diagram to represent business object
types and their gross relationships (low abstraction gradient)

- Reuse these with instantiated values to visualise enacted
model (progressive evaluation/concreteness support)

- Equational formulae to represent detailed relationships
(combination of terse and verbose similar to spreadsheets)

+ GUI builder to construct UI of final simulation (cf Labview)

COMPSCI 732 §4. Domain Specific VLs 13



Model objects -
and relationships o

tirne int

+ =egment defintions

C
3| equation Demand
il {
i let
A
% AveragePrice = sum| [ t.MarketShare®t.Pricelndex where t in TargetBy] |
5 AverageDistance = sum| [t.MarketShare*t.Distancelndex where tin TargetBy] |
5 Averagelwareness = sum[ [L.MarketShare*t.Awarenessindex where t in TargetBy])
=
¥ in
4
3 Demand = SizeFactor*[BetaPrice*AveragePrice + BetaDistance®AverageDistance +
5 BetaAwareness®*Averagefwareness
= 1}
£}
|
¢| equation TotalValue
1 TotalValue = sum| [ t.¥alueForMoney where t in TargetBy ] ]
}
: Use text faor

Class
Product

\Targets
Frice real
Lukrertising  [real
FPomt array[real]
Dernand real

expressing
constraint equations

COMPSCI 732 §4. Domain Specific VLs
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Run time vnsuallsahon

Object-relnship diagrams reused for
visualising execution state

GUI builder for constructing final game

COMPSCT 732 §4. Domain Specific VLs 15



Encore - Message Mapping
(Orion Systems Ltd)

Basic problem: want to map semi-structured data (health
messages) from one schema to another.

* Translating health information messages from one standard
format to another involves laborious, time intensive, error-
prone programming. Much of the code required is repetitive and
hence lends itself to high level tool support with code
generation

* Many message standards plus XML-based variants

- Typical current approach
+ C++ program, 10's of pages of code
- Boring and tedious work - very error prone

COMPSCT 732 §4. Domain Specific VLs 16



Encore - Message Mapping

Goals:

Design notations and implement a proof of concept tool to support
complex hierarchical message translation (target is health sector, but
wider application eg XML - XML translation is obvious)

User is experienced data modeller
One component of a more complete approach to this problem (includes
schema specn, message field formatting, DOM support, etc)

Solution
Use a visual language to specify mappings between elements in
hierarchical schemas (familiar notation for data modellers -> Good
closeness of mapping)
Supplement with a textual equational language for specifying
individual element mappings (reuse terse + verbose of spreadsheets)
Mappings can be uni- or bi-directional
Compile to a threaded interpreter to execute mappings

COMPSCT 732 §4. Domain Specific VLs 17



Example of messages that need mapping
Fields, records need splitting, combining

Hierarchies added, f

& A-vhce_mesgl_2 xml - Microzoft Internet Explorer

J Fil=  Edit “iew Favortes Tools Help |

J«.».@ ﬁﬁ‘@@@

3

Bach Forward Stop Fefresh Home Search Favorites History

JAgdress I Avhco_mesgl_2 «ml ;I @GU |J Links **

o —
<IDField>1000</IDField>  /
- <PatientMameRecord>
<LnameField>Grundy</LnameField>
<FnameField=John</FnameField=
</PatientMameRecord:

- <PatientMessage>
- «zPatientRecord>

R

attened etc

Mapping Steps

1. One PatientMessage maps
to one PatientVisitMessage

2 A-vhce_mesg2_ 2 xml - Microsoft Internet Explorer

J File Edit “iew Favortes Toolz Help

J@.».@ ﬁﬁ‘

Back Fornarnd Stop Refresh Hame Search Faworites

Q Hm @

History

‘ »

J Address I Ahoc_mesg2_2 =ml

=] @t ||k »

2. PatientRecord fields
copied, split or merged

3. 1% PatientVisitRecord

- «<PatientDOBRecord:> 1
- =DateRecord:>
=DayField>=10</DayField> L

<MonthField=2«</MonthField=
<¥earField>1966</YearField:
</DateRecords
</PatientDOBRecord>
- <PatientAddressRecords>
=StreetField>10 Norton Road</Strestpeld>
=CityField>Auckland</CityField>
=CountryField=New Zealand=/CountryField:
</PatientaddressRecord>
</PatientRecord:>
- <PatientVisitsSegment=
- «<WisitRecord=
- <¥isitInfoRecord=
<WisitIDField=100011</isitIDField>
<VisitDateField>2001 03 20</isitDateField=
<VisitLocationField>Hospital # 1</VisitLocationField=
</MisitInfoRecords
- «TreatmentsSegment>
- «<TreatmentRecords=

fields copied
/ p

[

4, 1* PhysicianRecord
fields to AttendingDoctor
fields; 2™ record’s to
ResponsibleDoctor

5. “P” TreatmentRecords to
PrimaryTreatments; rest to
OtherTreatments

=TreatmentCodeField>=BC1</TreatmentCodeField:=

~TroatraontbstaDocords

=TreatmentTypeField=P</TreatmentTypeFisld:= -
4| | _’I_I

|§] Daone |—|—|'5 iy Computer A

COMPSCT 732 §4. Domain Specific VLs
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- <PVisitMessage>
<PIDField=8791</PIDField>
<MedRechumField>1000</MedRecHNumFields
<PnarmeField>=Grundy John=/PnameField>
<DateOfBirthField=10 7 1972«</0DateQfBirthFields
<PaddressField=10 Norton Rd Auckland</PaddressField=
- <MisitSegment=
<WisitCodeField=BT</VisitCodeField=
<WisitDateField=1966 2 10</VisitDateField>
- <attendingDoctorSegments
- =<DoctorRecord=
<LicenseField>1234</LicenseField=
=MameField=John Hosking</MameField=
=/DoctorRecord=>
</attendingDoctorSegments
- <ResponsibleDoctorSegment=
- <DoctorRecord=
<licenseField=4567</LicenseField>
<MarmeField=Rick Mugridge</MNamsField=
=/DoctorRecord
</ResponsibleDoctorSegments
- <PrimaryTreatmentsSegment>
- <TreatRecord>
=TreatDateField>2001 3 20</TreatDateField=
=TreatkindField=Blood Clot # 1</TreatkindField>
<CostingField=NT</CostingField>
<CostField=167.85</CostField>
«TaxField=18.65</TaxField=
</TreatRecords
- <TreatRecord>
<TreatDateField=2001 3 20</TreatDateField=
<TreatKindField=Blood Clot # 1</TreatkindField=

4

4

-

<CnstinaFirld=NT< /CnstinnFirld=
@] Dane |—|—|!5 by Camputer

N
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Basic visual notation for
Mapper

Represent each schema
vertically, with lines and
indentation depicting
hierarchy

Mappings are functions

between schema nodes

- simple copy

* translation formula

» conditional

- separate function
with args

* table lookup

* etc

COMPSCI 732 §4. Domain Specific VLs

Message Schema Nodes Mapping Nodes

Root Node

Root Node

| [ Child #1 Node mapping source(s) Child #1 Mapping Spec

Child #1 Mapping Spec

Grandchild #1
Mapping Spec

mapping target

<Repeating Child #1 Node>

L [Optional Grandchild #1 Node]

Mapping Node Types

Root mapping function Bi-directional copy

Mapping function/group Uni-directional formula

map_proc Functional definition

if/then/else ) Conditional mapping

Function argument
formula

Nee

Table look-up (formula)

Function argument filter

19



Proof of concept tool

[proc main
. Mapping between OFRURO1 OFTROL |main T _Patient T Patient :
. o PID PID nap T _PatientName T PatientName |
h|erarCh'es - — T_PatientVisit T PatientVisit | Exd
I_AttendingDoctor ﬁttpm T_Report T Report |
* Proc abstraction [ comrrts | . T _thysician T_Physician ]
map CG”S map ~ L<DBX 1)z e IT_EIhservatinn T_Obszervation |
caE [E
procedure to map — — 5
. <= bt map proc =
between patient %m PID @\Umem T_racient | A
name Gnd P ID 12 H ExternallD int / @\+ PK_PatientID int | D]
r'eCOf'dS -I InternallDl 3tring / +HedicalRecordNumher Jtring | _
T { PHewe PNeme + NothersMaidenNaue String |
. Equivalence ——— 1 |H iwawe string @ 1 DateOfBirth String |
mapping FName String @
Jex String T PatientName T PatientName
DOB int () FK_PatientID int |
+ Textual formula _ _ = _
box for. mor.e -I MMajidenllame Strihg 1 FirstName Strlng||
b LastName Ftring
complex formuh L
based mappings \ | |.|_
T_Patientyisit

COMPSCI 732 §4. Domain Specific VLs
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Mapping visualisation

Mapping diagrams

reused to
visualise
execution
(concreteness)

Hierarchies
populated with
values

Step through

mapping
execution and
through

collection values

proc main -

PatientMessage PatientMessage F PVizsitMessage PVizitMessage |
H PatientRecord (<record>) wep ) 7 PIDField (29) | (a)

H MedRecHuuField (1000) |

H IDField (1000] —

-I Pag«e{tl-lameRecurd [«record:) |

| =

L InameField [Grundy)
FriameField (John) >
-I PatientD0ERecord [«<record:) |
|-| DateRecord (<record:)

-I PatienmddressRecnrd/(écecurd}]

=

1 PatientVisitsSeguke{t [<records=) |

\-| <VisitRecefd (<record 1 of Z»)> [

;|, PhameField String |
wap

;{rDateDfBirthField String | (b)

o

;|/ PaddressField 3tring |

nap 3

-| Visitlegment (<Lrecord:) |
=

nap 3

(©)

-I V}'zﬁInfDRecurd [<recard:) |

¥izitIDField (100011) |

VizitDateField (2001 02 22 |

Show Children
Show Child ]
Show Mappings
Show Unmapped
Show Ancestors

VizitLocationField (Hospital

-I Treatmentsiegment [(<record:-) |

MedRechumField

Hide Children
Hide Mappings
Hide Node

Hide Ancestors

[4]

Show kem ] o

-

Implemented using JViews framework
COMPSCI 732 §4. Domain Specific VLs
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Commercial product: Rhapsody

hl'.l'?'l > 30 - Symphonia “appee - [Proceduse eoain® DT A |

[ EsfternalPatientID

[ i InkemalPatienti: [ ]
¥ il AkernateRatientD [ ]
[ il PakiertName [ ]

[ wil Motherseasdeniiane:
[ wil DabeTimeOfErth

S
[ Patieridbas [ ]
ZF e ]
-l Patisrbfddrass [ |
N CrunkwCods
3 R mnar |
- il BusinsssPhonaNu=ber [
[ gl Frimad Anguage
o] MarkaStas
] Fembgion:
£ [0 PR R Ty

NOTE
LPDATE_MODE
HLT_NAME

=] .ﬂ s a roke_of

T

<] ML

<) WOTE

1 LPDATE_MODE

WH 7 aME

h [ ]

moon [ ]

A vinistrative_gander_cod

@
{

| B Bl BN fer &

nap mainADTADL
i

I!‘-[.:p!{THT-:np}unn{

= I o

— Inpiat !

ADT

Chat . Patient . is_s_rols_of HL7_HAME = "i
HapHADToaddr&{ In. PID. Patientiddress|
In.PID, HomeFPhonsHusbex [ # )

#
=] § %‘»ﬁlh_nrm. - B

ole_pE " ;
Frut . Patient 15 _a role of  addr|

Patient i-:_a_l\ﬁf phon|

&) addrd | j
=) )i

1? Commaning Code...,
£ Compling Code. ..
Comphng Freshed. W \encore) S smples I 2 32300020, e

Ready

R

ORION
SEEEEW XY
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Form-based Mapper

* An alternative approach to specifying mapping
- Project by Yongqiang Li

- Aim to be used by a business modeller rather than a DBA

- Uses form metaphor rather than hierarchical tree

Source Data Form

Target Data Form

uuuuuuuuuuuuuu

T
L fammily: frundy given: [John J

Ema\\.ljuhn-g@cs auckland.ac.nz

narme
total_price:| 43.95 Lfam\\y [runay le
|V hrel‘| www.Cs auckland.ac.nz/~john-g /I stom 8 uckland.ac.nz

date:| 20th March 2002 addre V N . l—
\\\\\
item
ezt date:| 20th March 2002 address!
book: |How to use Java -— I
v

=1 =
o
[
=
o| & =
E] =
=
c
S

=
=)
7
=
2
=
=
=)

[ " bo Harwe J

oty [1 m book_info: o to use Java tom
T —truantity 1 hook: | How to use Java

—

Ttotal_cost| 4995 aly. |1_ price:; | $49.95

/]

total_cost 49,95

4

|urders order.date = Date{person.orders.order.date,"ddmmyy’)

orders.order.custorner_info narme = person.name givern +"" + person.narme family
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SDL

Environment for specifying statistical surveys

To be used by survey designers (not nec prof statisticians)
- Tend to have minimal programming experience

Solution
* Provide multiple notations with consistency maintenance
- Each notation has small number of concepts ie terse
- Survey diagrams for brainstorming/overview

- Survey data diagrams for survey source data structures and
their manipulation

- Survey analysis diagrams defining statistical
processes/techniques and flow of control in data analysis
phase

- Survey techniques diagrams for specifying behaviour of
individual statistical techniques

Prototyped using Pounamu (originated as a 732 assignmentl)

COMPSCI 732 §4. Domain Specific VLs
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Survey and survey data
diagrams

Stratify by
Region

iewing groups Stage

sigPicant result Two stage
sampling
GPA and ae 2
if significant relationship found

: T wiewing Random selection
oo further study invalving Infer Regression l;mm each stratum

other factors collectel using
and inform the advisory
hoard

Diata Analysis

Implication

Undergraduate {{.:L — — —
Survey |

(L.5)

Population

cademic Qutcomes
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Survey analysis and technique
diagrams

Diata Cleaning

Identify
dependence

Fix Impute i 'b
document missing iewi ( )
problems response

Discriminate

rto groups We need to differentiates
a high-performing group
and a low-performing

. groups based on TV

— = viewing habits.

Discriminant

Analysis on
iewing
groups

Generate Present
Report results
ienving Hoursfday
l Discriminant
——— est

‘ :
iewving Hours Day

SAS xProc
(DISCRIM)
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Have looked at several Domain Specific VLs

Emphasis in each case was to find a notation or set of notations that
is in some senses natural for the end user (ie closeness of mapping
rated highly as a cognitive dimension)

* Function blocks + wiring for Labview

 Table + calculator for spreadsheet

- Object relnship diagrams + equational constraints for Builder

* Tree or Form + drag and connect + formula for Encore/Mapper
* Variety of metaphors for SDL

Also emphasis on reusing diagrams at execution time to visualise
behaviour at the same level of abstraction used to construct the
program (moving towards liveness/progressive evaln and concreteness
but recognising that compile cycle inevitable in many applications)

Common to use terse high level abstractions and more verbose lower

level detail (often textual) which gives some hidden dependencies and
can lead to error proneness (cf spreasdsheets)
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Group of 4

Assigned research paper

EACH evaluate individually using Cognitive Dimentions
Discuss & form consensus evaluation

Prepare in-class presentation of results - 3-4 slides PPT
MAXIMUM and 4min MAXIMUM

Choose a presenter

COMPSCI 732 §4. Domain Specific VLs
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