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Abstract

Hierarchical menus are one of the primary controls for issuing commands in GUIs. The
performance of a menu can be measured using many metrics, but the essential measure
needs to reflect the time it takes to reach a desired target. Therefore, we used the average
selection time to reach targets as a performance index. The performance of a menu depends
on many factors, such as the structure, layout, and colors. There have been many studies on
novel hierarchical menus, such as split menu, adaptive/adaptable menu, and so on. But there
has been little work on improving the performance of a hierarchical menu by changing its
structure.

Liu et a. used a visual search model to a single level menu design. They used an opti-
mization algorithm to minimize the search times. Quiroz et al. used an interactive genetic
algorithm (IGA) with the user interfaces defined by XUL, but thiswaslimited to single level
menus. Amant et a. presented the concepts to support the analysis of cell phone menu hi-
erarchies. They aso tried to improve the menu selection time by using a simple best-first
search algorithm, and got over 30% savingsin selection time.

First, we develop a formulation to deal with the menu design problem as an optimization
problem. The optimization problem of hierarchical menusis considered one that deals with
placing menu items on the nodes of atree. The time to select the target item is the time to
traverse from the root to the target node. The problem is to minimize the average selection
time with respect to the given search frequencies of different menu items,

We must traverse the tree from the root to the target node to select the desired func-
tion. Search/decision is necessary for the nodes, and pointing is necessary to select an
item on a node. Therefore, traverse time from the root to a node is expressed, using the
search/decision time and the pointing time. The pointing time is modeled using Fitts' law,
and the search/decision time is modeled using Hick-Hyman law for an expert, and linear
search for anovice.

We introduce two metrics: functional similarity and menu granularity, to cope with the
difficulties of representing and reasoning about the menu item semantics Functional sim-
ilarity is a metric that represents the similarity between two menu items in terms of their
functions. We use this metric to avoid placing items with little similarity in the same sub-
menu of anode. If itemswith little similarity are put in the same submenu, it is difficult for
auser to remember the menu layout. Menu granularity isametric that reflects the number of
submenus a node has as its descendants. We introduce this metric to avoid placing an item
that has many children and an item that has no child as children of the same node.

Due to the usability factors, the optimization as a menu design is so very hard that math-
ematical programming can not solve it. Thus, we apply GA to automatically optimize the



menu design problem. Since the previous studies showed that breadth was preferable to
depth, we used a kind of breadth-first search algorithm as the core of our proposed GA. An
algorithm that places menu items one by one on a usable node can find a good solution. If
we have a sufficient number of intermediate nodes, we can search for enough space to find
an optimal solution.

The accuracy of the modelsfor hierarchical menuswith plural levels has not yet been ver-
ified. Therefore, we conducted experiments using a PDA to verify the model in hierarchical
menus with plural levels. We measured the average selection time using small hierarchical
menus that were generated for inexperienced users. There were some participants whose re-
duction ratios were lower than expected, but there al so were some participants whose reduc-
tion ratios were higher than expected. The reduction ratios agreed well with the computed
one, and we concluded that the model and the algorithm can be used to optimize hierarchical
menus with plural levels.

We experimented on the static hierarchical menu of acellular phone where asmall screen
and limited input device are assumed by using a wide variety of usage patterns to confirm
the effectiveness of the algorithm. We gathered usage frequency data by recording the daily
usage of each function for two months, and we generated the usage frequency data from
that record. The record contained the functions that were built into the phone, and the E-
mail folders and Web URLSs that were added by the user. There were 129 terminal nodes,
including the E-mail folders and Web URLSs, in the data. We also generated the additional
datasets that model different usage patterns. We also tested the robustness of the proposed
algorithm by generating usage patterns using Zipf’s law.

By the experiments, we concluded that the proposed algorithm can generate better menus
than aforward movement. The differencein reduction ratio between the proposed algorithm
and aforward movement isat least 20 points and even 40 pointsin many cases. The variance
in the reduction ratio of the proposed algorithm is small; the standard deviation is less than
3.5 points.

The results showed that the algorithms can generate a better menu structure. They were
able to reduce the average selection time by over 40% for awide variety of usage patterns.
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123-4567 Add ‘i

Delete Design A
Update |
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[Inquiry on telephone number |
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| OK| Cancel I Help state Time 15.013: Module :MOTOR running command PREPARE |
| | Time 15.163: Module :MOTOR runming command PREPARATION-COMPLETE

— Time 15.382: Device rumning command MOVE-CURSOR-ABSOLUTE
Time 15.432: Module :MOTOR running command FINISH-MOVEMENT

123-4567 Time 15.432: Klm-click-Mouse-11 Selected

234-5678 [ 719 ms ] ‘
345-6789 CLICKING MOUSE

345-7899 Time 15.482: Klm-€lick-Mouse-11 Fired

765-4321 Time 15.482: Module :MOTOR running command CLICK-MOUSE |

Time 15.482: Module :MOTOR running command PREPARATION-COMPLETE
s:2 Time 15.532: Module :MOTOR running command INITIATION-COMPLETE ‘
Time 15.542: Device running command OUTPUT-KEY

Time 15.632: Module :MOTOR runming command FINISH-MOVEMENT

Time 15.632: Checking for silent events.

Time 15.632: * Nothing to run: MNo productions, no events.

15.632

IS F | Applet Loaded

15.632

e i U -USER] 14l [ ]
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|
|
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H
E Data ‘ Questionnaire | [ Scenaro-based Task ‘ ‘ User Observation | | Post-task Interview ‘ ‘ Retrospective Think Aloud
E Collection: ' "
E E ‘ Rating Results | [ Task Performance ‘ ‘ Critical Behaviors | Users' subjective Report [ Users' Verbal Protocols
i [ T
Step 1: Quantitative Analysis Step 2: Qualitative Data transformation 3
Data: Data: ]
® Task performance data, Usability Questionnaires ® Video recording of user interaction, verbal protocol, crtical 1
Tools: incidents :
® Descriptive statistics (e.g., means of task completion time), Tools; ]
Inferential statistics (ANOVA or T-test) ® CQualitative data logging template ]
® Cbjective  usability measurements (e.g., effectiveness, ® Coded gualitative data (graphic and text format) E
efficiency, satisfaction, learnability) ]
Data , :
Analysis: ¥ " 1
Step 3: Navigation Flow Diagram Analysis Step 4: Verbal Protocols and Critical Incidents Analysis :
® Yideo recording of user Interactions ® ‘erbal protocol from RTA, Critical incidents note .
Tools: Tools: :
® Gualitative data logging template ® Cuali data logging templat 1
® Navigation Flow Diagram ® Classifications (metaphor, mental model, and interaction) :
Results: ® Critical Incidents ]
# |dentification of problematic menus : 1
® |dentification of causes of problems E
T T :
[ l i |
Data ]
Design Specifications Development Design Guidelines Development ]
Integ‘aﬂon: 1
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PROCESSCRS & PERIPHERALS
COMPUTERS & MEMORY HENS
PROCRAMMING PROGRAMMIRG LMAIGUAGES: IHSTRUCTION
PERSCNAL COMPUTIKG
THIS KONTH: ARTICLES

TECHNOLOGY THIS MONTH: REGULAR FEATURES
ILLUSTRATED LAST MONTH: ARTICLES
SCTENCE LAST MONTH: REGULAR FEATURES

THIS MONTH: AATICLES
SCIERTIFIC AMERICAN THIS MONTH: REIGULAR FEATURES
LAST MONTH: ARTICLES
LAST MONTH: REGULAR FEATURES
PSYCHOLOGY
SCIENCE NEWS BIOLOGY
FHYSICS
CHENISTRY
HIMANITIES
TI10H: BUSIHESS
UNIVERSTIY ENGINEERING
SCIENCE
HUHMANITIES
EDUCATION: MIDDLESEX E BUSINESS
COMMUHITY COLLEGE ESCIHEERIRG
EDUCATION SCIERCE

e T ——

SALES
ICE EMPLOYMENT SECRETARIAL SERVICES
CPPORTMNITIES RESPIRATORY & PHYSICAL THERAPISTS
NURSES
EECINERRS
TECHNICAL EMPLOYMENT COMPUTERS & DATA FROCESSING
CPPORIUHITIES BIOLOGY
CHEMISTRY
VEGETABLE GARDENIKG
_HOUSE & GARDEH PLOWERS & SHRUDS

BACKGAIOON
cANEs [— cuess
DEFENDER
| ENIERTAIDENY ASTEROIDS
THEATRE
DINING, THEATRE NOVIES
s HOVIES DINING: ASIAN & OTHER CUSINES

DINING: AMERICAN 4 EUVRCPEAN CUISINE
TRAVEL: SOUTH AMRRICA, AFRICA, & KORTH AMERICA
TRAVEL TRAVEL: BUROPE & ASIA
TRAVEL USA: MOTELS, HOTELS, & TRAVEL PACKAGES
TRAVEL USA: CAMPING
AMERICAH CARS
SEMENTS: IMPCRTED CARS
SALES § SPECIALS FURNITURE
APPLIANHCES
AUTOS
CLASSIFIED HOUSEHROLD MERCHANDISE
ADVEATISENENTS COMMERCIAL REAL ESTATE
SHOPPING RESIDENTIAL REAL ESTATE

————
GIRLS
ELECTRONIC ING ao0x¥s
CLOTHING WoMEN
L]

WASHERS & DRYERS
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COLOR TVS
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Model predicted fast Model predicted slow Designer predicted fast
Pred Freq Layout Color Pred Freq Layout Color Pred Freq Layout Color
175 4 professor Red 3500 10  air Black 225 4 professor  Blue
100 9 roadhouse Red 150 2 circle Red 250 9 map Black
00 4 butterfly Blue 175 3 log Black 200 10 beauty Red
125 10 submarine Blue 200 3 1oy Red 250 10 air Red
225 3 minute Blue 125 2 rubber Red 150 10 submarine Red
100 9 map Blue 350 4 insect Gray 100 10 ground Red
100 10 air Gray 400 9 map Gray 100 9 roadhouse Blue
375 3 log Gray 75 2 wir Red 175 4 insect Black
225 4 insect Black 325 3 ear Black 200 4 butterflly  Black
425 2 war Gray 225 3 minute Blue 75 4 horseback Blue
175 3 Loy Black 350 4 professor  Black 325 3 bed Black
125 3 bed Gray 500 10 beauty Black 350 3 1oy Black
75 10 ground Red 475 10 submarine Gray 375 3 ear Black
125 3 heaven Gray 300 4 butterfly Blue 400 3 log Black
10010 beauty Black 450 9 roadhouse Black 400 3 heaven Black
400 2 rubber Gray 400 4 horseback Black 425 3 minute Black
350 2 circle Gray 100 2 lp Red 400 2 lip Gray
200 3 ear Blue 250 3 heaven Black 425 2 war Gray
425 2 lip Blue 250 3 bed Red 430 2 circle Gray
150 4 horseback Blue 550 10  ground Blue 500 2 rubber Gray
Widget characteristic chromosome
- L
Widget 1 Widget N e
R1GJB|.]RI1G]B| [T
8 bits | 8 bits | 8 bits 8 bits | 8 bits | 8 bits

_) Maintain Speed | [25200

Widget layout chromosome |
Lofffsfrfsjof.Jafo] l
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Generation o
nrbdrial 1 — Stness: 0 bl # — Fltriess: 0 il 3 . Fliness incldriin & — Fliness: 0

Maintain Speed [

- Fimess: 0 nchidua; B - Fitness: 0

novidus; 7

0225 |IGA0ODOD0O0OCO0O00OO000DOODODOODO[Quiroz07]

Generation 200

Individual: 1 — Fitness: 935 individual: 2 — Fitness: 701 Individual: 3 -— Fitness: 701 Individual: 4 — Fitness: 702

Malntain Speed | v Wainian Speed v

Maintain Speed |+ Maintain Speed |+
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000000000000

EAMFD Hardware: ATM EMFD Hardware: ATM

Eciit frame  Ediit button Edit frame  Ecit button

Cancel

0K Passwir o=

Transfer =
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11T
11
I

@oO000 (b)*OK Password” O O OO OO
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Method for Traversallo RingerVolume
Step.  Look for object whose label is “Menu”.
Step.  Accomplish goal: Select Menu.
Step.  Accomplish goal: Select Settings.
Step.  Accomplish goal: Select Sounds.
Step. Accomplish goal: Select RingerVolume.
Step.  Return with goal accomplished.

Method for Select Settings

Step Scroll-Test-1.  If (Settings not found and not on-scroll-button)

Move-to scroll-button. 0.050s0r0.133 s
Step Scroll. Press scroll-button; Goto Scroll-Test-1. 0.330 s
Step Scroll-Test-2.  If (Sertings not found and on-scroll-button)

Press scroll-button; Goto Scroll-Test-1. 0.050 s or 0.330 s
Step OK-Test-1. If (Settings found and on-OK-button)

Press OK; goto End. .. 0.050 s or 0.330 s
Step OK-Test-2. If (Settings found and not on-OK-button)

Move-to OK-button. 0.050 s or .163 s
Step OK. Press OK; Goto End. 0.330 s
Step End. Return with goal accomplished. 0.050 s

0228 cGOMSOOOODOOOOOOO [Amant 07]
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124 0OBO O0O0OOO0ODLOOODOOODOODOO

O0B-1 OD00O0OO0ODOOOOOOODOOO UD)ODDOD 10

ID | from to A | W ID | from to A | W,
3.7 * Up |582]|50 3.2 | Left # 545 | 6.5
3.7 # Up |582]|50 3.2 | Web * 541 6.5
3.6 0 Up |56.8]|50 3.2 | Mall # 54165
3.6 * R 545 | 5.0 3.2 | Center 0 514 |65
3.6 # Left | 545 | 5.0 3.2 | Center * 530 | 6.5
35 9 Up | 49950 3.2 | Center # 53.0| 6.5
35 7 Up |49.9 |50 3.2 9 Down | 39.6 | 5.0
35 0 Right | 51.7 | 5.0 3.2 9 App | 55970
35 0 Left | 51.7 | 5.0 3.2 7 Down | 39.6 | 5.0
35 * Left | 51.9 | 5.0 3.2 7 Addr [ 559 7.0
35 # Right | 51.9 | 5.0 3.2 6 Up |416 |50
34| App # 635 | 6.5 3.2 5 Up |396 |50
3.4 | Addr * 63.5 | 6.5 3.2 4 Up |416 |50
3.4 9 Left | 465 | 5.0 3.2 0 App | 589 |70
34 8 Up |482]|50 3.2 0 Addr | 589 7.0
34 7 Right | 46.5 | 5.0 3.2 * App | 56.9 | 7.0
3.4 0 Down | 46.1 | 5.0 3.2 # Addr [ 569 | 7.0
3.4 * Down | 47.8 | 5.0 31| Web 0 48.6 | 6.5
34 # Down | 47.8 | 5.0 31| Up 9 499 | 6.5
33| Up 0 56.8 | 6.5 31| Up 8 48.2 | 6.5
33| Up * 58.2 | 6.5 31| Up 7 499 | 6.5
33| Up # 58.2 | 6.5 3.1 | Mall 0 48.6 | 6.5
33| App 9 559 | 6.5 3.1 | Down * 478 | 6.5
3.3 | App 0 589 | 6.5 3.1 | Down # 478 | 6.5
33| App * 56.9 | 6.5 31| App 8 50.7 | 6.5
3.3 | Addr 7 559 | 6.5 31| App 7 48.3 | 6.5
3.3 | Addr 0 589 | 6.5 31| App 6 48.7 | 6.5
3.3 | Addr # 56.9 | 6.5 3.1 | Addr 9 48.3 | 6.5
3.3 9 Right | 43.5| 5.0 3.1 | Addr 8 50.7 | 6.5
3.3 8 Right | 43.2 | 5.0 3.1 | Addr 4 48.7 | 6.5
3.3 8 Left | 43.2 | 5.0 31 8 Down | 375 | 5.0
3.3 7 Left | 435|5.0 31 6 Left | 38.7 | 5.0
3.3 * Power | 428 | 5.0 31 4 Right | 38.7 | 5.0
3.3 * Addr | 635 | 7.0 3.1 0 Power | 36.7 | 5.0
3.3 # Cal | 428 |5.0 31 0 Center | 51.4 | 7.0
3.3 # App | 635|7.0 31 0 Cdl |36.7|5.0
3.2 | Right 0 51.7 | 65 31 * Clear | 36.7 | 5.0
3.2 | Right * 545 | 6.5 31 * Web | 541170
3.2 | Right # 519 | 6.5 31 * Center | 53.0| 7.0
3.2 | Left 0 51.7 | 65 31 # Clear | 36.7 | 5.0
3.2 | Left * 519 |65 31 # Mail |54.1]7.0
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0B-2 D00O0OO0OOOOOOOODOOOUD)ODDO 20

ID | from to A | W
3.1 # Center | 53.0| 7.0
3.0 | Right 7 465 | 6.5
3.0 | Left 9 465 | 6.5
3.0 | Web 7 469 | 6.5
30| Web # 46.1 | 6.5
3.0 | Mail 9 46.9 | 6.5
3.0 | Mail * 46.1 | 6.5
3.0 | Down 0 46.1 | 6.5
3.0 | Center 9 447 | 6.5
3.0 | Center 7 44.7 | 6.5
30| App | Power | 36.1 | 5.0
3.0 | Addr Cdl |36.1]50
3.0 9 Cdl |36.2|5.0
3.0 9 Addr | 483 |7.0
3.0 8 App [50.7 |70
3.0 8 Addr | 50.7 | 7.0
3.0 7 Power | 36.2 | 5.0
3.0 7 App |483 |70
3.0 6 Right | 35.0 | 5.0
3.0 6 App |48.7 |70
3.0 5 Right | 34.6 | 5.0
3.0 5 Left | 346 | 5.0
3.0 4 Left | 35.0 5.0
3.0 4 Addr | 48.7|7.0
3.0 0 Clear | 344 |5.0
3.0 0 Web | 486 | 7.0
3.0 0 Mail | 48.6 | 7.0
3.0 * Cdl |344 |50
3.0 # Power | 34.4 | 5.0
29 | Right 9 435 | 6.5
29 | Right 8 432 | 6.5
2.9 | Power * 428 | 6.5
29 | Left 8 432 | 6.5
29 | Left 7 435 | 6.5
29| Web 8 406 | 6.5
29| Web 4 404 | 6.5
29| Up 6 416 | 6.5
29| Up 4 416 | 6.5
29 | Mail 8 40.6 | 6.5
29 | Mall 6 40.4 | 6.5
2.9 | Center 8 428 | 6.5
29 | cdl # 428 | 6.5

ID | from to A, | W
29| App 5 426 | 6.5
29| App 3 42.0 | 6.5
29 | Addr 5 426 | 6.5
2.9 | Addr 1 42.0 | 6.5
2.9 9 Mail | 46.9 | 7.0
2.9 9 Center | 44.7 | 7.0
2.9 7 Web | 469 | 7.0
2.9 7 Center | 44.7 | 7.0
2.9 6 Down | 31.5 | 5.0
2.9 4 Down | 315 | 5.0
2.9 3 Left | 31.4 | 5.0
2.9 3 Up |335|50
2.9 1 Right | 31.4 | 5.0
2.9 1 Up |335|50
2.9 * Mail |46.1|7.0
2.9 # Web | 46.1| 7.0
2.8 | Right 4 38.7| 6.5
2.8 | Left 6 38.7| 6.5
2.8 | Web Cdl | 30650
2.8 | Web 9 376 | 65
28| Up 5 39.6 | 6.5
2.8 | Mail | Power | 30.6 | 5.0
2.8 | Mail 7 376 | 6.5
2.8 | Down 9 39.6 | 6.5
2.8 | Down 8 37.5| 65
2.8 | Down 7 39.6 | 6.5
28| App 4 39.7 | 65
2.8 | Addr 6 39.7 | 65
2.8 9 Clear | 288 | 5.0
2.8 8 Power | 28.8 | 5.0
2.8 8 Web | 406 | 7.0
2.8 8 Mail | 40.6 | 7.0
2.8 8 Center | 428 | 7.0
2.8 8 Cdl | 28850
2.8 7 Clear | 288 | 5.0
2.8 6 Mail | 40.4 | 7.0
2.8 6 Cdl | 30750
2.8 5 Down | 289 | 5.0
2.8 5 App | 426|7.0
2.8 5 Addr | 426 | 7.0
2.8 4 Power | 30.7 | 5.0
2.7 3 * 36.2 | 6.5
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0B-3 D00O0OO0ODOOODOOOODOOOUD)ODDO 30

ID | from to A | W ID | from to A | W
2.7 1 Power | 26.9 | 5.0 2.6 | Left | Power | 24.8 | 5.0
2.7 1 Left | 26.7 | 5.0 26| Web 5 328 | 6.5
2.7 1 # 36.2 | 6.5 2.6 Up Power | 25.8 | 5.0
2.7 * 3 36.2 | 6.5 2.6 Up Cdl | 25850
2.7 # 1 36.2 | 6.5 2.6 Up 3 33565
26 | Right | Cadl |24.8|5.0 2.6 Up 1 33565
2.6 | Power | Left | 248 5.0 2.6 | Mall 5 328 | 6.5
2.8 4 Web | 404 | 7.0 2.6 | Center 5 342 |65
2.8 3 App [420|7.0 26| Cdl Right | 24.8 | 5.0
2.8 2 Up |310]|50 26| Cdl | Power | 254 | 5.0
2.8 1 Addr | 420 7.0 26| Cdl Up | 25850
2.7 | Right 6 350 |65 26| Cdl Addr | 36.1| 7.0
2.7 | Right 5 346 | 6.5 2.6 9 Power | 25.8 | 5.0
2.7 | Power 7 36.2 | 6.5 2.6 8 Clear | 25.8 | 5.0
2.7 | Power 0 36.7 | 6.5 2.6 7 Cdl | 25850
2.7 | Power # 344 |65 2.6 6 Center | 36.5| 7.0
2.7 | Left 5 346 | 6.5 2.6 5 Center | 342 | 7.0
2.7 | Left 4 35065 2.6 4 Center | 36.5| 7.0
2.7 | Clear 0 344 | 6.5 2.6 3 Mail | 34.8|7.0
2.7 | Clear * 36.7 | 6.5 2.6 2 Right | 26.2 | 5.0
2.7 | Clear # 36.7 | 6.5 2.6 2 Left | 26.2 | 5.0
2.7 | Web 1 348 | 6.5 2.6 2 App | 34770
2.7 | Mail 3 348 | 6.5 2.6 2 Addr | 34.7 |70
2.7 | Center 6 365 | 6.5 2.6 1 Web | 348170
2.7 | Center 4 36.5| 6.5 2.5 | Right 1 314 |65
2.7 | Cdl 9 36.2 | 6.5 2.5 | Power 4 30.7 | 6.5
2.7 | Ccdl 0 36.7 | 6.5 25| Left 3 314 |65
2.7 | Cdl * 344 |65 25 | Clear Up |224 |50
27| App | Clear | 27.3 | 5.0 25| Web App | 330|770
2.7 | App 2 347 | 65 25 Up Clear | 224 | 5.0
2.7 | Addr | Clear | 27.3 | 5.0 25 Up 2 31065
2.7 | Addr 2 34.7 | 65 25| Mail | Addr | 33.0|7.0
2.7 9 Web | 376 | 7.0 2.5 | Down 6 315 |65
2.7 7 Mail | 376 | 7.0 2.5 | Down 4 31565
2.7 6 Addr | 39.7 | 7.0 25| Cdl 6 30.7 | 6.5
2.7 4 App [39.7|7.0 25| App Web | 330170
2.7 3 Right | 26.7 | 5.0 25| App Cdl | 22650
2.7 3 Cdl | 26950 25| App 1 31.1|65
26 | Power | Up | 258 |50 25| Addr | Power | 22.6 | 5.0
26 | Power | Cdl | 254 5.0 25| Addr | Mal | 33.0]| 7.0
26 | Power | App | 36.1| 7.0 25 | Addr 3 31165
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0B-4 0D00O0OO0ODOOODOOOODOOUD)ODD 40

ID | from to A | W
2.5 9 1 30.7 | 65
25 7 3 30.7 | 6.5
2.5 6 * 30.7 | 6.5
25 5 Web | 328 | 7.0
25 5 Mail | 328 | 7.0
2.5 4 # 30.7 | 6.5
25 3 Down | 239 | 5.0
25 3 7 30.7 | 65
2.5 1 Down | 239 | 5.0
25 1 9 30.7 | 65
25 * 6 30.7 | 65
2.5 # 4 30.7 | 6.5
2.4 | Right 3 26.7 | 6.5
24 | Power | Mal | 30.6| 7.0
2.4 | Power 8 28.8 | 6.5
2.4 | Power 1 26.9 | 6.5
24 | Left 1 26.7 | 6.5
2.4 | Clear 9 28.8 | 6.5
2.4 | Clear 7 28.8 | 6.5
24 | Web Left | 21.6 | 5.0
24 | Web Mail | 31.2| 7.0
24 | Web 6 290 | 6.5
24 | Mal | Right | 21.6 | 5.0
24 | Mail Web | 31.2| 7.0
24 | Mail 4 29.0 | 65
2.4 | Down 5 289 | 6.5
2.4 | Center | Power | 21.3 | 5.0
24 | Center | Call | 21.3|5.0
2.4 | Center 3 28.6 | 6.5
2.4 | Center 1 28.6 | 6.5
24 | Cdl Web | 306 | 7.0
24 | Cal 8 28.8 | 6.5
24 | Cdl 3 26.9 | 6.5
24| App | Right | 21.6 | 5.0
24| App | Addr | 31.2| 7.0
2.4 | Addr Left | 21.6 | 5.0
24 | Addr | App | 31270
2.4 9 4 26.9 | 6.5
2.4 9 * 26.9 | 6.5
2.4 7 6 269 | 6.5
2.4 7 # 269 | 6.5

ID | from to A | W,
2.4 6 Clear | 21.4 | 5.0
2.4 6 Web | 29.0| 7.0
2.4 6 7 269 | 6.5
2.4 6 1 269 | 6.5
2.4 5 Power | 21.4 | 5.0
2.4 5 Cdl | 21450
2.4 4 Clear | 21.4 | 5.0
2.4 4 Mail | 20.0| 7.0
2.4 4 9 269 | 6.5
2.4 4 3 269 | 6.5
2.4 3 Addr | 31.1 |70
2.4 3 4 269 | 6.5
2.4 3 0 288 | 6.5
2.4 2 * 288 | 6.5
2.4 2 # 288 | 6.5
2.4 1 App |311|70
2.4 1 6 269 | 6.5
2.4 1 0 288 | 6.5
2.4 0 3 288 | 6.5
2.4 0 1 288 | 6.5
2.4 * 9 269 | 6.5
2.4 * 2 288 | 6.5
2.4 # 7 269 | 6.5
2.4 # 2 288 | 6.5
2.3 | Right 2 26.2 | 6.5
2.3 | Power 9 258 | 6.5
2.3 | Left 2 26.2 | 6.5
23| Clear | App | 27.3| 7.0
23| Clear | Addr | 27.3 | 7.0
2.3 | Clear 8 25.8 | 6.5
23| Web | Clear | 195| 5.0
23| Web Up | 18950
23| Web 2 256 | 6.5
23| Mail | Clear | 195| 5.0
2.3 | Mall Up |189|5.0
2.3 | Mall 2 25.6 | 6.5
2.3 | Center 2 256 | 6.5
23| cdl 7 258 | 6.5
23| App | Down | 189 | 5.0
2.3 | Addr | Down | 189 | 5.0
2.3 9 7 254 | 6.5
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O0B-5 0D00O0O0O0O0OO0ODOOOO0ODOOO (UD)oDDoD sO

ID | from to A | W ID | from to A | W
2.3 7 9 254 | 6.5 21 | Mall 1 205 | 6.5
2.3 6 4 254 | 6.5 2.1 | Center | Clear | 17.0| 5.0
2.3 4 6 254 | 6.5 21| Cdl App | 226 |70
2.3 3 Center | 28.6 | 7.0 21| cdl 5 21.4 | 6.5
2.3 3 1 254 | 6.5 2.1 9 2 214 | 65
2.3 3 # 258 | 6.5 2.1 8 3 214 | 65
2.3 2 Down | 20.3 | 5.0 2.1 8 1 21.4 | 6.5
2.3 2 0 258 | 6.5 2.1 7 2 21.4 | 6.5
2.3 1 Center | 286 | 7.0 2.1 6 0 214 | 65
2.3 1 3 254 | 6.5 2.1 5 * 21.4 | 6.5
2.3 1 * 258 | 6.5 2.1 5 # 21.4 | 6.5
2.3 0 2 258 | 6.5 2.1 4 0 214 | 65
2.3 * 1 258 | 6.5 2.1 3 8 214 | 65
2.3 * # 254 | 6.5 2.1 2 9 21.4 | 6.5
2.3 # 3 258 | 6.5 2.1 2 7 214 | 65
2.3 # * 254 | 6.5 2.1 1 8 214 | 65
2.2 | Right | Power | 185 | 5.0 2.1 0 6 21.4 | 6.5
2.2 | Right | Clear | 179 | 5.0 2.1 0 4 21.4 | 6.5
2.2 | Power | Right | 185 | 5.0 2.1 * 5 214 | 65
2.2 | Power | Down | 17.3 | 5.0 2.1 # 5 21.4 | 6.5
22| Left | Clear | 179 | 5.0 20| Right | Mal | 216 7.0
2.2 | Left Cdl | 18550 20| Right | App |216|7.0
22| Clear | Right | 179 | 5.0 2.0 | Power | Center | 21.3 | 7.0
22| Clear | Left | 17.9|5.0 20| Left Web | 21670
2.2 | Down | Power | 17.3 | 5.0 20| Left | Addr | 216 | 7.0
22 | Down| Cal |17.3|5.0 20| Web | Down | 15.6 | 5.0
2.2 | Down 3 239 |65 20| Mal | Down | 15.6 | 5.0
2.2 | Down 1 239 |65 2.0 | Down 2 20.3 | 6.5
22| Cdl Left | 185 | 5.0 20| Cdl |Center | 21.3| 7.0
22| Cdl | Down | 17.3|5.0 20| App Up | 15650
2.2 6 Power | 17.2 | 5.0 2.0 | Addr Up | 15650
2.2 5 Clear | 17.2 | 5.0 2.0 3 Clear | 154 | 5.0
2.2 4 Cdl |17.2|5.0 2.0 3 Web | 2051 7.0
2.2 2 Web | 256 | 7.0 2.0 2 Power | 15.4 | 5.0
2.2 2 Mail | 25.6 | 7.0 2.0 2 Cdl | 15450
2.2 2 Center | 256 | 7.0 2.0 1 Clear | 154 | 5.0
2.1 | Power | Addr | 226 | 7.0 2.0 1 Mail | 205 7.0
2.1 | Power 5 214 | 6.5 1.9 | Power 6 17.2 | 65
2.1 | Clear 6 214 | 65 19| Clear | Web | 195| 7.0
2.1 | Clear 4 214 | 6.5 19| Clear | Mail | 195 7.0
21| Web 3 205 | 6.5 19| Clear 5 172 | 6.5




Bl 00OD0O0O0O0OO0DODOOOOODO (ID)

129

O0B-6 D00O0OO0ODOOODOOOODOO UD)ODDO 6O

ID | from to A | W
19| Up Web | 189 7.0
19| Up Mail | 189 | 7.0
19 | Down | App | 18970
19| Down | Addr | 189 | 7.0
19| Call 4 17.2 | 65
1.9 9 3 17.2 | 6.5
19 8 2 17.2 | 6.5
19 7 1 17.2 | 6.5
1.9 6 # 17.2 | 65
19 5 0 17.2 | 6.5
19 4 * 17.2 | 6.5
1.9 3 9 17.2 | 65
1.9 2 8 17.2 | 6.5
19 1 7 17.2 | 6.5
1.9 0 5 17.2 | 6.5
1.9 * 4 17.2 | 65
19 # 6 17.2 | 6.5
1.8 | Power | Clear | 12.7 | 5.0
1.8 | Clear | Power | 12.7 | 5.0
1.8 | Clear | Center | 17.0| 7.0
18| Clear | Cdl | 12.7|5.0
1.8 | Web | Power | 12.0 | 5.0
1.8 | Mail Cdl | 12050
1.8 | cCdl Clear | 12.7 | 5.0
1.7 | Right | Left | 10.8 | 5.0
1.7 | Power 2 154 | 6.5
17| Left | Right | 10.8 | 5.0
1.7 | Clear | Down | 11.7 | 5.0
1.7 | Clear 3 154 | 6.5
1.7 | Clear 1 154 | 6.5
17| Web | Right | 11.5|5.0
17| Web | Center | 165 | 7.0
17| Up Down | 10.8 | 5.0
17| Up App | 156 |70
17| Up Addr | 156 | 7.0
1.7 | Mail Left | 11.5| 5.0
1.7 | Mail | Center | 16.5| 7.0
1.7 | Down | Clear | 11.7 | 5.0
1.7 | Down | Web | 156 | 7.0
1.7 | Down Up |10.8|5.0
1.7 | Down | Mail | 156 | 7.0

ID | from to A | W
17 | Center | Web | 165 | 7.0
17 | Center | Mail | 165 7.0
17 | Center | App | 165 7.0
17 | Center | Addr | 165 | 7.0
1.7 | Call 2 154 | 6.5
17| App Left | 11.5|5.0
17| App | Center | 165 | 7.0
17| Addr | Right | 11.5| 5.0
17| Addr | Center | 165 | 7.0
17 9 5 154 | 6.5
17 9 0 154 | 6.5
1.7 8 6 154 | 6.5
1.7 8 4 154 | 6.5
17 8 * 154 | 6.5
1.7 8 # 154 | 6.5
1.7 7 5 154 | 6.5
17 7 0 154 | 6.5
17 6 8 154 | 6.5
1.7 6 2 154 | 6.5
17 5 9 154 | 6.5
17 5 7 154 | 6.5
1.7 5 3 154 | 6.5
1.7 5 1 154 | 6.5
17 4 8 154 | 6.5
1.7 4 2 154 | 6.5
1.7 3 5 154 | 6.5
17 2 6 154 | 6.5
1.7 2 4 154 | 6.5
1.7 1 5 154 1 6.5
17 0 9 154 | 6.5
17 0 7 154 | 6.5
1.7 * 8 154 1 6.5
17 # 8 154 | 6.5
1.6 9 8 12.7 | 6.5
16 8 9 12.7 | 65
16 8 7 12.7 | 65
1.6 7 8 12.7 | 6.5
16 6 5 12.7 | 65
16 5 6 12.7 | 65
1.6 5 4 12.7 | 6.5
1.6 4 5 12.7 | 6.5
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ID | from to A | W, ID | from to A | W
1.6 3 2 12.7 | 6.5 1.2 5 2 8.6 | 6.5
1.6 2 3 12.7 | 6.5 1.2 4 7 8.6 | 6.5
1.6 2 1 12.7 | 6.5 1.2 4 1 8.6 | 6.5
1.6 1 2 12.7 | 6.5 1.2 3 6 8.6 | 6.5
1.6 0 * 12.7 | 6.5 1.2 2 5 8.6 | 6.5
1.6 0 # 12.7 | 6.5 1.2 1 4 8.6 | 6.5
1.6 * 0 12.7 | 6.5 1.2 * 7 8.6 | 6.5
1.6 # 0 12.7 | 6.5 1.2 0 8 8.6 | 6.5
14 | Right | Web | 11.5| 7.0 1.2 # 9 8.6 | 6.5
1.4 | Right | Addr | 11.5| 7.0 1.1 | Center | Right | 54| 5.0
14 | Power | Web | 120 7.0 1.1 | Center | Left | 54|50
1.4 | Left Mail | 11.5| 7.0 1.1 | Center Up | 54|50
1.4 | Left App |115|70 1.1 | Center | Down | 54 | 5.0
14 | Call Mail | 12.0| 7.0 0.8 | Right | Center | 5.4 | 7.0
1.4 3 Power | 86 | 5.0 0.8 | Left | Center | 54| 7.0
14 2 Clear | 86 | 5.0 0.8 Up | Center | 54| 7.0
1.4 1 cdl 8.6 | 50 0.8 | Down | Center | 5.4 | 7.0
1.3 | Right Up 76 | 5.0 0.0 | Right | Right | 0.0 | 5.0
1.3 | Right | Down | 7.6 | 5.0 0.0 | Power | Power | 0.0 | 5.0
1.3 | Left Up 76 | 50 0.0 | Left Left | 0.0 | 5.0
1.3 | Left | Down| 7.6 | 5.0 0.0 | Clear | Clear | 0.0| 5.0
1.3| Web | Addr | 108 | 7.0 0.0 | Web Web | 0.0|70
13| Up Right | 7.6 | 5.0 0.0 Up Up | 00|50
13| Up Left | 76 | 5.0 0.0 | Mail Maill | 00| 7.0
1.3 | Mail App |108 7.0 0.0 | Down | Down | 0.0 | 5.0
1.3 | Down | Right | 7.6 | 5.0 0.0 | Center | Center | 0.0 | 7.0
1.3 | Down | Left | 7.6 | 5.0 0.0 | cdl Cdl | 00|50
13| App | Mal | 108 | 7.0 00| App App |00 7.0
1.3 | Addr | Web | 108 | 7.0 0.0 | Addr | Addr | 00| 7.0
1.2 | Power 3 8.6 | 6.5 0.0 9 9 0.0 6.5
1.2 | Clear 2 8.6 | 6.5 0.0 8 8 0.0 6.5
1.2 | Call 1 8.6 | 6.5 0.0 7 7 0.0| 6.5
1.2 9 6 8.6 | 6.5 0.0 6 6 0.0 6.5
1.2 9 # 8.6 | 6.5 0.0 5 5 0.0| 6.5
1.2 8 5 8.6 | 6.5 0.0 4 4 0.0 6.5
1.2 8 0 8.6 | 6.5 0.0 3 3 0.0 6.5
1.2 7 4 8.6 | 6.5 0.0 2 2 0.0 6.5
1.2 7 * 8.6 | 6.5 0.0 1 1 0.0 6.5
1.2 6 9 8.6 | 6.5 0.0 0 0 0.0 6.5
1.2 6 3 8.6 | 6.5 0.0 * * 0.0 6.5
1.2 5 8 8.6 | 6.5 0.0 # # 0.0 6.5
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Chk E-Mail Setup

gooo|ooo1(00o 2 ooo 3 oood 4 ogpooo
Root E-Mail Create New Mail 10
Create New Decoration Mail 1
InBox Folderl 100
Folder2 2500
Folder3 500
Folder4 100
Folder5 500
Folder6 50
Folder7 50
Folder8 50
Folder9 50
FolderO 200
Outbox 50
Check New Mail 200
Mail Recipe 1
Company Box 5
InfoBox 5
Check Backup Mail 1
E-Mail Setup Receive Display | Auto Receive 1
Receiving Order 1
Receivein BG 1
Attach Auto Rev 1
InBox Setup 1
Send/Create Add Reply Ahead 1
Addressor Name 1
Opening Sentence 1
Signature 1
Reply Message 1
Auto Chg Address 1
Add Num Rstr 1
Attached Play Inline Playing 1
Music Playing 1
Scroll Setup Line Scroll 1
Page Scroll 1
Font Size Setup Large 1
Middle 1
Small 1
Minimum 1
Mail Filter 1
Other Setup 1
1
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gooo|joooi1(oog 2 ooo 3 ooo 4 onoog
EZWeb | Top Menu 25
Favorite Site Folder 1 URL1-1 50
URL1-2 100

URL1-3 300

URL1-4 200

URL1-5 100

URL1-6 400

URL1-7 100

URL1-8 100

URL1-9 100

URL1-10 100

URL1-11 100

URL1-12 100

URL1-13 100

Folder2 URL2-1 50
URL2-2 5

URL2-3 50

URL2-4 1

URL2-5 1

URL2-6 1

URL2-7 1

URL2-8 1

Folder3 URL3-1 30
URL3-2 30

URL3-3 5

URL3-4 5

URL3-5 5

URL3-6 5

URL3-7 5

URL3-8 5

URL3-9 5

URL3-10 5

URL3-11 5

URL3-12 5

URL3-13 5

URL3-14 5

URL3-15 5

URL3-16 5

Folder4 URL4-1 30
URL4-2 1

URL4-3 1

URL4-4 1

URL4-5 1

URL4-6 1

URL4-7 1

URL4-8 1

URL4-9 1
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EZWeb | Favorite Site Folder4 URL4-10 1
URL4-11 1

URL4-12 1

URL4-13 1

URL4-14 1

URL4-15 1

URL4-16 1

Folder5 URL5-1 1

URL5-2 1

URL5-3 1

URL5-4 1

URL4-5 1

Folder6 URL6-1 1

URL6-2 1

URL6-3 1

URL6-4 1

URL6-5 1

Folder7 URL7-1 2

URL7-2 2

URL7-3 2

Folder8 URLS-1 1

Folder9 URL9-1 1

Folder0 URLO-1 1

Screen Memo memol 5
memo2 5

memo3 5

memo4 5

memoS 5

memo6 5

Pay service Info 1
URL Input 2
Clear Browser Record 3
EZWeb Setup 1
Previous Display 1
Appli Applicationl 5
Application2 5
Application3 10
Application4 5
Application5 5
Application6 5
Application7 5




