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Abstract – In this paper, we review the possibility of using graphical user interface (GUI) as a tool for setting end-user QoS requirements. We propose a general GUI design, that is easy for use and yet QoS all-containing.
Sadržaj – U radu je razmotrena mogućnost korišćenja grafičkog korisničkog interfejsa (GUI) za zadavanje zahteva korisnika u pogledu kvaliteta servisa (QoS). Na osnovu ovih razmatranja, razvili smo GUI koji je jednostavan za korišćenje, a istovremeno i sveobuhvatan u pogledu podrške ugovaranju QoS.
1. INTRODUCTION

The increasing demand for QoS mechanisms suitable for use in multimedia applications opens the issue of optimizing the QoS negotiation. The leading approach in this area is that the negotiation process should be moved towards the end user as far as possible. From the end user’s point of view, it would be preferable if he/she could express the QoS requirements in form of abstract perceptual demands (e. g. high, acceptable or fair quality), rather than physical parameters, such as throughput, delay, jitter, codding and synchronisation sche-mes. A possible solution would be that the user should set these abstract quality preferences via graphical user interface (GUI), and then the user QoS agent would translate them into parameters that are understandable to the system [1].

The idea of using GUI to express user’s QoS require-ments is not new. However, after thorough analysis of some representative proposed solutions, we concluded that they, with no exception, either strongly rely on particular network architecture, or lack the generality, in terms that they do not provide support to all types of monomedia content. More over, some of them are not user-friendly and require serious training for adequate use. In this paper, we propose a novel solution that overcomes these shortcomings.

The rest of this paper is organized as follows. In Section 2, we review the related work. Section 3 presents the principles that we adopted in developing the implementation described in Section 4. Section 5 concludes the paper and gives the statement of our future work on this subject.

2. RELATED WORK
In our previous paper [1], we presented the general framework for QoS negotiation in multimedia applications. The proposals we made there are discussed in details in Section 3.

Our work on this subject was strongly influenced by the works of Cheng et al. [2], Hafid and Bochmann [3], Hafid et al. [4] and Yamazaki et al. [5].

GUI presented in [2] has two modes, “non-expert”, intended to average or inexperienced users and “expert”, for experienced users. Although we support this idea, we find the “expert” mode too demanding and, therefore, confusing. For example, this solution insists on specifying the service duration, and, at the same time, does not support some per-ceptual QoS parameters that could be important to users, i. e. language for audio. Despite some virtues, in our opinion, this proposal is incomplete.

Solutions presented in [3] and [4] address the QoS negotiation in more general way. The user can choose among predefined multimedia and/or monomedia, time and cost profiles, or he/she can manually adjust the desired para-meters, in terms of minimal acceptable and desired quality. GUI also provides the support for setting the importances of selected parameters values and for QoS renegotiation. The overall proposal seems to be technically correct, but we doubt that even the average user would be able to use it without previous training. 

GUI presented in [5] is simple and easy to use, but, unfor-tunately, it addresses video parameters only and is related to specific network architecture.

3. PRINCIPLES OF SETTING THE USER PREFEREN-CES VIA GUI

Regarding the current trends in multimedia services, networks, terminals and user habits, in [1] we proposed the framework for QoS negotiation in multimedia applications. Here we review those proposals that deal with setting the user preferences via GUI.

Fig. 1 shows the adopted structure of multimedia docu-ment.

We think that the user should express his/her QoS requests in terms of minimal acceptable quality (LQA, Lowest Quality Acceptable) and desired quality (OT, Operating Target), wherever it is possible. In other cases, such as language, where terms “lower” and “higher” quality
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Fig. 1. Multimedia document.

are not straightforward, it would be desirable if the user should offer few alternatives, i. e. “preferable language #1”, “preferable language #2”, etc. In this way, the (re)negotiating process could be made more efficient.

The user should also express the importance that each monomedia parameter has to him/her and the maximal affordable price he/she is willing to pay for the requested service. To protect the user’s privacy, these parameters are not shared with other parties in negotiation, but are used later in relating and classifying the received offers.

Because of the greater flexibility, mapping of user QoS to application QoS should be done by using the mapping tables, instead of analythical functions.

We hope that there would be no need for user to signalize the requested duration of the service; the network or service provider should do it instead.

Last, but not the least, GUI should contain some kind of support to the first-time and inexperienced users.

4. IMPLEMENTATION
In order to examine the suitability of presented proposals, we developed a GUI that is described in this section.

Fig. 2 shows the parameters of the monomedia elements which are included in our GUI. We identified these parameters as the most significant to end-user’s perception of the presented multimedia document.
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Fig. 2. User QoS parameters.

When the user opens the program, Quick Start window pops up (Fig. 3). This window provides the opportunity to the inexperienced users to set simple QoS demands regarding audio and video, two monomedia elements which we find crucial to the perception of the overall multimedia document. The users can choose among fair, average, high or user selected quality. The proposed mapping of these demands to QoS parameters is shown in Tab. 1.

At this instance, values of text and image parameters are set to their defaults, and the price is set to zero, which means that only free-of-charge proposals are accepted.
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Fig. 3. Quick Start window.

Tab. 1. Quick Start QoS mapping.
Media
Quality
Description

Audio
Fair
8 kHz, 8 bit, mono


Average
32 kHz, 8 bit, mono


High
44.1 kHz, 16 bit, stereo


User selected
Opens QoS GUI

Video
Fair
162 x 120 pixels, 18-bit color


Average
320 x 240 pixels, 24-bit color


High
480 x 360 pixels, 24-bit color


User selected
Opens QoS GUI

If the user selects “User select” value for audio and/or video quality, QoS GUI window, shown on Fig. 4, opens. The user can adjust his/her QoS requirements for text, image, audio, video and price properties by choosing the cores-

ponding option in pop-up menu (e. g. for language), moving the slider rulers (e. g. for image size), or by entering the numeric value (for price). Tab. 2 lists the adjustable para-meters, their allowed and default values.
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Fig. 4. QoS GUI window: Audio properties.
Tab. 2. Adjustable QoS parameters and their values (defaults are marked in bold).
Category
Parameter
Values
Importance

Text
Preferred language #1
e. g. English, Français,

Deutsch, srpski, …
No


Preferred language #2



Image
Size (LQA + OT)
Small (160 x 120)

Middle (320 x 240)

Large (480 x 360)

Extra large (640 x 480)
Yes


Type (LQA + OT)
Black & white (1 bit per pixel)

Gray (8 bit)

Lo-color (18 bit)

Hi-color (24 bit)
Yes

Audio
Preferred language #1
e. g. English, Français,

Deutsch, srpski, …
No


Preferred language #2



Audio (cont’d)
Type (LQA + OT)
Telephone (8 kHz, 8 bit, 1 channel)

FM mono (32 kHz, 8 bit, 1 channel)

FM stereo (32 kHz, 8 bit, 2 channels)

CD mono (44.1 kHz, 16 bit, 1 channel)

CD stereo (44.1 kHz, 16 bit, 2 channels)
Yes

Video
Size (LQA + OT)
Small (160 x 120)

Middle (320 x 240)

Large (480 x 360)

TV (640 x 480)
Yes


Type (LQA + OT)
Gray (8 bit)

Lo-color (18 bit)

Hi-color (24 bit)
Yes


Frame rate (LQA + OT)
10-30 (25)
Yes

Price
Amount
Numerical input (0)
No


Currency
e. g. USD, GBP, EUR, …


By clicking the “Advanced” button, Advanced window (Fig. 5) opens. In this window, the user can adjust the impor-tances of monomedia parameters. In our opinion, language is the crucial attribute to text or audio, so, its importance is set to maximum by default and can not be manually changed. All other importances are by default set to 5, which corresponds to the one half of the full range (0-10).
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Fig. 5. Audio: Advanced window.
By clicking the “OK” button, the user saves the changes and closes the GUI; otherwise, he/she can click the “Cancel” button and exit without saving.

5. CONCLUSION AND FUTURE WORK
We propose a general, yet simple solution for setting the user QoS preferences. Our solution is general in terms it is not tied to any particular network architecture or media type. It is modular in design, so any new functionality can be added easily within the existing concept. This applies also to the adopting of mapping schemes different from those descri-bed in this paper.


Our GUI is simple in terms it is completely user-oriented. Its commands are logically organized and easy to understand and use; they are intuitive and do not require technical skill or training.

Our current research interest is focused on developing the mathematical model for rating and relating the QoS offers, which would use in full the capabilities of herein presented GUI. We have the reason to believe that our future results on this subject could significantly improve the efficiency of QoS (re)negotiating process.
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