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objective

* use modeling tools to desigh a remote control
interface of arbitrary devices on android.
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how do they do?
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interface generation

* from specification to abstract user interface
* from abstract user interface to concrete layout



generate the interface

now we know which
state variables &
command should be put
in a panel and which

| 3 should be put in another.
mutual rules (3)
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consistent interface generation

* background

£F|uniform v1.05 § & << 10:50 €3 £Flpucvaases &Y 4S250 €
o p u r p O S e Start || # of Copies: . # of Copies: |1

. Tray: | Ught/Dark: (4] (W] [»] . tight/Dark: [ 4] [II]  [»]
®* consisten Cy | Content:[Text ] | Content;

S Ca—

* example

Basic Controls | Page Control | Basic Controls | Page Control |

PUC Servers Devices Generation El‘ PUC Servers Devices Generation El‘




how do they do?

User Interface Generation Process & Architecture
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mapping
compare specifications e

general allows a series of operations on one appliance to be

get m a p pi n gs matched with series of operations on another

appliance, with support for repetition. The possible
operations are invoking a command or changing the

6 ma ppi ng types value of a state variable.

state maps two state variables. Particular values of the
g ro u p m a p pi n gs Wit h state may be mapped together, and a shortcut is
available to define that the two states have entirely
equivalent values.

S i m i I a r fu n Ct i O n S i n a node specifies that a node in the group tree from one

specification is similar to a node in another
specification. A node could represent a group,

m a p p i n g g ra p h command, or state variable.

list specifies that two lists contain the same data.

Sto re m a p p I n gs I n group groups multiple mappings together. Groups cannot be

nested.

k | d b template maps two Smart Templates, a special feature of the
n OW e ge a S e PUC specification language. Smart Templates allow
the PUC to render domain-specific design conventions,

such as the standard number pad layout on a
telephone or the media control icons on a VCR.



mapping graph

Media Controls Mapping Graph Example

Answering Machine

State: Mode Panasonic VCR
{ Play, Stop, Pause } [State: Mode ]

Command: Play New Messages { Play, Stop, Pause, Rewind, F-Fwd, Record }

Cheap VCR

( Command: Play
Command: Stop
Command: Pause
Command: Rewind
Command: F-Fwd

DVD Player c d: R d
ommand: Recor
State: Mode \ J
{ Play, Stop, Pause }
Command: Next Track Edge Costs

Command: Previous Track
Infinite — — — — =

Zero




functional phase

inspecting each function
traverse mapping graph
transform the new
specification based on
consistency rules

select the first rule that
matches the mapping

m

state

invoke-to-
invoke

change-to-
repeated-
invoke

change-
invoke-change

time-end-to-
duration

template

node

generic-group

ensures that similar variables use the same label
and, if possible, the same control

ensures that similar commands use the same
label

converts between the situation where changing a
variable on appliance is the same as repeatedly
invoking a command on another

converts between the situation where one
appliance has a state variable and the other has a
state variable with a command that must be
invoked before a variable change will take affect

converts between the situations where one
appliance uses a start time and an end time and
another appliance uses a start time and a
duration

ensures that smart templates use the same label
and control style

ensures that nodes mapped with a node mapping
use the same label

takes a group of mappings and processes the
other mapping rules on each of them



abstract structural phase

* step 1: moving

— Se a r‘C h fo r m a p p I n gs Mitsubishi DVCR Samsung DVD-VCR Sargifs?r;%d%/alfi)(;XCR
- | Base.Status.Clock | | Base.Setup.Clock | | Base.Setup.Clock |
- ke e p tra C k Of m a p p I n g | Base.Status | | Base.Setup | | Base.Status |
de’ d ’
n O e S pa re nt n O e Mitsubishi DVCR Samsung DVD-VCR Samsung DVD-VCR
(first modification) (second modification)
— include ma ppings in [Base Setp CiockCramel |
Base.Setup.FoundClockChannel | | Base.Setup.Clock | | Base.Setup.Clock.Channel |
t h e CO nta i n m e nt Sta C k | Base setup | | Base.Status | [Base.setup |
b)

— compare stacks

— transform the new
specification based on
rules
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abstract structural phase

e step 2: re-ordering
— search for mappings
— set block list for a
group
— reorder the new
specification by the
reordering rules
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original

— | Conflict

VCR+

Channel

Speed

Samsung DVD-VCR

- |Aecordings original modified
= When .
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Leno B Type
Twoe — | Channel When
Source i
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concrete phase

e two rules to ensure a similar visual
appearance.

* one is to modify the concrete user interface to
add organizational elements

* another is to modify the orientation and sizing
of some visual elements



model-based interfaces generation

meta- meta-
modeling modeling’
\ transformation \
W ( ) android
model J L model code

rules

abstract constrained



Thank you



