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Abstract  This paper presents an overview of Semiotic Engineering and
proposes a method for testing predictions derived from semiotically-motivated
interface design principles, based on a small-scale experiments. In Semiotic
Engineering, systems are viewed as complex messages sent from designers to
users. The fundamentals of this approach are drawn from Umberto Eco's Theory of
Sign Production. The long-range goal of Semiotic Engineering is to contribute for a
theory of HCI design and the proposed principles must be experimentally tested to
validate the theory. Preliminary test methods and results reported here suggest
methodological procedures for some needed experimental studies.

Keywords theoretic approaches to HCI design, semiotic theory, visual interface
languages, test methods

1. Introduction

The design of User Interface Languages (UIL's) involves a variety of decisions
which are usually made based on talent and experience. Existing theoretically-
oriented approaches, of either cognitive inclination [18] or semiotic inclination [01]),
have contributed to the goal of providing designers with a sound set of methods
that ensure the construction of high-quality user interfaces. However, the challenge
of building a sound theory to support HCI design, capable of explaining and
predicting observable behavior, is still in order.

Cognitively-based approaches have provided a wealth of insights, ever since Card,
Moran and Newell's model of information processing [04] appeared in the early
80's. Norman and Draper's User-Centered System Design [18] followed this
psychological trend and presented a multidisciplinary approach converging to the
cognitive engineering of computer artifacts. As suggested by its denomination,
cognitive engineering [17) centers around the idea that HCI is fully governed by
interpretation and evaluation activities, performed by users who have the challenge
of translating goals into input events and judging systems reactions from
perceived output events.

Communicative aspects in Norman and Draper's work have been explored in terms

of semantic and articulatory directness [14] of the UIL — roughly a measure of the
distance between the user's intentions and the meaning of UIL expressions and of
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the distance between the form of UIL expressions and their meanings,
respectively. Such aspects have also been approached in terms of input/output
inter-referentiality [10], emphasizing the fact that input and output languages,
though possibly varying in appearance, must refer to a common set of interface
objects, if they are to support efficient evaluation of the system's behavior in terms
of the user’s intended goals.

The cognitive engineering approach has set the basis for what we've called
semiotic engineering [09], which is a semiotically-oriented pre-theory of UIL design.
The backbone of semiotic engineering is Umberto Eco's Theory of Sign Production
(TSP) [11], in which the author advocates the existence of four parameters (to be
presented later) that characterize the activity of producing messages to be
transmitted in communication. Additionally, our pre-theory is committed to a
broader communicative perspective in HCI, according to which computer systems
are complex messages sent from designers to users 15, 16, 01}, comparable to
such messages as artwork, cultural practices, and the like.

This paper presents a summary description of semiotic engineering and reports the
methods and results of preliminary tests meant to evaluate part of the predictions
supported by our approach [09]. For these initial tests, a redesigned portion of the
Macintosh desktop visual language has been contrasted with the original one [02],
as in its system 7.1 version. The new design has followed semiotic engineering
design principles which have apparently not been followed in the original design
[08]. Our conclusion is that the test methods employed in this preliminary phase
strongly suggest that they can be used in larger-scale tests, and that by the control
of a number of variables the seemingly correct prediction of the theory is on its way
of validation.

2. Semiotic engineering in HCI

The goal of semiotics is to build a general theory of signs — verbal and non-verbal
— applicable to natural and artificial communication systems. As pointed out by
Andersen [01], such goal is directly implied in the design of computer systems,
although only recently has this connection been explicitly recognized by HCI
researchers. From the wide variety of approaches semioticians have proposed,
those that explicitly attempt to follow a more formal path have offered more
attractive opportunities for computer science researchers than those that do not.
This is Andersen's major motivation in adopting the Copenhagen School of
Glossematics approach to the problem [13], whose aim was to set up a calculus or
algebra to describe empirically observed natural language texts. However,
Glossematics analytical bias common to many studies of natural language
phenomena gears Andersen's Theory of Computer Semiotics towards methods
and practices that concentrate on activities relative to the analysis of existing
semiotic structures in the current users environment, prior to systems design.

In conjugation with Andersen's proposals, there has to be a complementary
emphasis on the process of designing and realizing the ultimate designers
message computer systems are supposed to transmit to users. In other words,
analysis procedures must be accompanied by synthesis procedures. Such
procedures should be able to indicate how to synthesize good computer
messages, given the goals and constraints observed in analytical studies.
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Semiotic engineering draws on Eco's Theory of Semiotics because this is precisely
what it has set out to accomplish within the scope of all possible communication
systems. As is the case of most theoretical work meant to account for mental
processes involving creativity and design, Eco's theory is rich in insights, but
lacking in formal rigor. Nevertheless, its alleged flaws may have more negative
consequences when applied to natural communication systems than to artificial
ones. One of the reasons for this is the fact that artificial codes are formal and
embody clearly constraining abstraction principles known to message designers
who select them as a means of expression. Another is that artificial codes are
based on interpretive conventions supposedly known to its intended community of
users (as senders and receivers), and this rules out many of the problems arising
in natural language communication, where creativity of usage, polysemy of
expressions, contextual ambiguity of utterances, and so many other factors,
contribute to interpretive problems and rupture in communicative processes.

Eco's Theory of Semiotics is divided into two major sub theories — a Theory of
Codes (TC), which is oriented towards the structural description of communication
systems, and a Theory of Sign Production (TSP), which is oriented towards an
account of the conditions under which communicators produce signs or messages.
Computer languages are fundamentally connected to structural studies of
language, and have long had explicit ties with linguistic research [05,06,07].
However, computer languages have been traditionally viewed as a sort of one-way
communication code, insofar as programmers have been sending messages to
compilers and interpreters. And in this case, the production of programming signs
has been constrained by such factors as provability, reliability, orthogonality,
portability, and the like [03].

HCI research has made programmers realize the need for a full two-way
communication approach to interface design. Not only do users send messages to
application programs (as top-level programmers), but they also receive and
interpret messages coming from or through the application. As pointed out by
Kammersgaard [15], some user interface research carried out under the inspiration
of Artificial Intelligence has implicitly or explicitly assumed that messages received
from users are sent by the application system. One of the critical issues with this
design orientation is that users may be misled into believing that systems are
cognitive peers of theirs, i.e. that they share their interpretations of the world.
Winograd and Flores have extensively discussed the problems of this approach
and their consequences for design [21].

An alternative view is one in which designers communicate with users via
computer systems [15). In a previous paper, we have discussed in detail the nature
of computer systems in this light, and have proposed that they are actually
metacommunication artifacts designed to be performing messages sent from
programmers to users [09]. A critical design issue is then to understand the
process of elaborating this complex message.

Eco's TSP proposes that there are four parameters which together account for the
process of producing signs. They are related to: (a) the physical and mental effort a
communicator has to perform when selecting the significant units that will be
included in the message; (b) the optimization of the associative relation between
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form and content of significant units; (c) the segmentation of an expressive
continuum in which verbal systems co-exist with non-verbal ones; and (d) the level
of articulation of the communicative system in which the message is to be
embedded.

The physical or mental labor involved in selecting expressive units ranges from the
recognition that certain units are available as valid expressions for the intended
meanings to the invention of novel units, given the inadequacy or nonexistence of
available ones. The optimization of associations users will have to do between
form and meaning involves, for example, choosing forms that immediately evoke
intended meanings instead of those that do it indirectly (e.g. by means of
analogies), or instead of choosing an expressive system that is an established way
of conveying the intended meanings. The segmentation of the expressive
continuum is related to the distribution of content and form among a variety of
communication systems, like the linguistic, the gestural, the pictorial, and many
other ones among which — and very importantly — the computational one. And
finally, the level of articulation refers to existence or not of combinatorial rules
applicable to components within the chosen communication setting; for example,
natural language is highly articulated, whereas painted pictures are practically non-
articulated.

Of course, the above parameters interact with each other, and it is unlikely that
they can all be set to the ideal values in the design of messages. Communicators
intuitively or methodically balance out the influence of all parameters, given their
message's goals and context of production. Although Eco avows that TSP isn't a
finished theory, its current state can already impact the design of computer-human
interaction in important ways.

The range of choices in HCI is considerably more restricted than in natural human
interaction. To illustrate this, we can observe the fact that computer systems are
highly articulated by necessity and that expressive resources are highly
constrained by the technological state of the art in /O devices. Moreover, by
assuming that HCI is actually a mediated conversation between users and systems
designers, the use of novel signs in the interface is qualified by the fact that such
signs are only novel the first time users encounter them. From then on, no
invention of signs is possible because computer systems are accomplished
messages that do not exhibit signs that haven't been implicitly or explicitly included
in them by programmers. Along this line, programmers can have a good grasp of
how easy or how difficult it will be for users to associate expressions to their
corresponding contents. Even if analogies are commonly used as a mechanism for
such associations, their impact can be previously gauged in the light of how
familiar the analogy is for the users population.

The semiotic engineering of UIL's is then governed by principles derived from the
above TSP parameters. They aim at optimizing the users cognitive processes,
which are well synthesized in Norman's cognitive engineering as those of
Execution (relative to Input) and Evaluation (relative to Output).[17]. Semiotic
engineering principles apply to both textual and non-textual interfaces, and state
the following:
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1. User Interface Language designers should produce signs they
recognize as existing codified expressions of the intended contents.

2. User Interface Language designers should try to select expressions
that are recognized as a token of an established (i.e. easily
associated) type of expression system which accounts for the
intended contents.

3. User Interface signs referring to domain objects and to computer-
modeled solutions for existing problems should have forms directly or
indirectly borrowed from the domain semiotic system, whereas those
referring to I/O devices and operation system actions should be
directly borrowed from a computer-specific subset of signs.

4. User Interface Language designers should always resort to

expressions belonging to a recognizably codified (i.e. rule-based)
system.

Such principles, just as Eco's TSP parameters, are expected to be the building
blocks of a theoretical approach to UIL design. They map the territory for numerous
kinds of investigations among which we can mention the sort of interactions they
have with each other, the adequacy of message design against message
interpretation, the adequacy of explanations and predictions they support for
observed HCI phenomena, and their impact on the overall process of systems
design.

A series of predictions and explanations such principles suggest have been
reported in previous work [09]. In what follows we describe a pilot test designed to
evaluate the correctness of one of our previous predictions.

3. Visual Grammars for Copy and Move

The Macintosh Desktop allows users to interact with the underlying file
management system with direct manipulation [20] of visual objects on the screen.
The copy and move file actions are performed by drag+drop events involving icons
related to files, disks and the desktop itself. Given its visual nature, we will call this
communication code a Visual UIL, or V-UIL.

As stated in Section 2, all computer codes are articulated by necessity, which
means that the V-UIL is rule governed and not an encapsulated association of
expression and meaning. Users can perceive regularities between drag+drop
events (expressive level) and copy and move actions (content level). For example,
as sketched in Figure 1, a file icon dragged from the deskiop onto the hard disk
icon causes the file to be moved from the desktop into the hard disk and vice-versa
(note that there is nothing on the desktop before the second drag+drop). If the icon
is dragged onto the floppy disk icon, the file is copied into the floppy disk (the file
icon remains on the desktop). The "vice-versa" part of the latter event, however,
results in a curious situation experienced by most naive users of the Macintosh
system 7.1 interface. After the second drag+drop of this pair, there will be two
visual copies of the same icon (or file) on the desktop. In other words, the apparent
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symmetric drag+drop action in both cases contradicts the expected symmetric

result.
E
dragdrop
]

CAUSES FILE TO BE MOVED

QE‘-IEI

|CAUSES FILE TO BE MOVED

EI :

[CAUSES FILE TO BE COPIED

Figure 1: Drag+drop Visual Effects in V-UIL

Of course, the intervening factor causing the unexpected asymmetric result of the
drag+drop is the active context in both cases. In the first pair of symmetric
drag+drops the active context was the same — the hard disk. In the second pair,
though the active context was the hard disk in the desktop-to-floppy drag+drop, it
was the floppy disk in the symmetric floppy-to-desktop drag+drop.

In order to codify the semantic basis of the interface language, a detailed analysis
of both tasks, using the GOMS paradigm [04] and Task-Action Grammars [18), has
been carried out [08]. The outcoming model and grammar have been taken as the
intended meaning representation of drag+drop syntactic events and have pointed
out to the following.

DRAG+DROP FROM | DRAG+DROP 70 RESULTING EFFECT
hard disk floppy disk Copy

floppy disk hard disk Copy

hard disk desktop

floppy disk desktop Move

desktop hard disk Copy or Move
desktop Copy or Move

floppy
Table 1: Drag+drop Effects on the Macintosh Deskiop

Firstly, drag+drop interface events result in the effects shown in Table 1. Note that
there is an ambiguity as to the effect of desktop-to-floppy and desktop-to-hard disk
drag+drops. This ambiguity is dispelled when users realize that the active context
of the operation determines the kind of result to be expected. The expression of
such a decisive factor in the V-UIL is the foreground color of the disk icons. When
the hard disk is active, it shows a darker foreground color, whereas when it is


http://www.cvisiontech.com

inactive it shows a lighter hue. Having grasped this articulation, users correctly
predict the result of all typical drag+drop operations.

Secondly, in semiotic engineering terms, we see that designers have chosen
express part of the idea of movement (leaving or not leaving a copy of the moved
object at the origin of its trajectory) in association with a spatial expressive system,
which is absolutely appropriate, but part of it in a color code system. In terms of
principle 2, above, the choice is partially optimal and partially sub-optimal.
However, since such displacements are not the actual physical displacements
users are familiar with outside the computer world, but underlying file management
system operations of a very specific type, principle 3 has been possibly
overlooked. Thus, the spatial code selected according to principle 2 motivates an
analogy between two worlds, and reveals that the actual content of spatial
expressions is not really the familiar one, but only a similar one. Consequently, we
can dispute the idea that principle 2 is fully observed. Previous research has
pointed at the potential dangers of the use of analogies in UIL's [12], and Eco's
TSP parameters provide interesting insights into the reasons why analogies and
metaphors are potential obstacles in communication [11].

Thirdly, what follows from the above is that there is an interesting tension between
the choices between abiding or not to principle 2. We propose that this tension
must be resolved by the concurrence of another principle, namely principle 4. What
it says is that UIL, either visual or not, should exhibit clear codified articulation of
expression and content. In this respect, as said before, in the original design the
crucial disambiguating factor for proper anticipation of drag+drop effects is
expressed in a different code — a color code.

Of course this choice works, because there is a common higher-order visual code
to which both colors and locations belong. However, at the fine-grained level of
codification, there is a disparity of segmentation in the expressive continuum, in
that contents related to the same global task (meaning) are separated into distinct
signaling resources (form).

It can be seen that the four principles of semiotic engineering support an analysis
of this V-UIL and provide the structure for explanations regarding observable
ambiguities of the interface under appreciation. The second step in evaluating our
approach's reach has been to make predictions regarding the design of another V-
UIL — which we will refer to as V-UIL* — and carry out tests with novice users of
both versions to see if predictions are right or wrong.

The kind of prediction we have chosen to examine is that relative to the effects of
switching from one established expressive system (i.e. space) to another (i.e.

color) in the articulation of unitary global contents (i.e. copy and move tasks). We
have set out to design V-UIL* with the purpose of codifying the active context
intervening in the interpretation of drag+drop effects within the spatial code, alone.
This choice has been judged superior to choosing the color code alone, due to the
ease of association between visualized location of icons on the desktop and the
actual physical location of files on the disks. For sake of control, we have
abstracted principle 3 from our test and have assumed principle 2 overrides it.
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V-UIL* then presents a new visualization of the Macintosh desktop, where the
active context is associated to spatial coordinates. As sketched in Figure 2, each
disk has its own deskiop (as was the case in V-UIL), but desktops are visually
expressed as two horizontal halves of the screen. The upper half is associated to
the hard disk (the disk icon is shown on the upper right corner of the upper
deskiop), and the lower one with the floppy disk (the disk icon is shown in the
upper right comer of the lower desktop).

4. Testing the Theory

In order to get a deeper perspective into this new kind of design before user
testing, we have produced the same formal models of V-UIL* as we had used for
V-UIL. A comparison between them [08] has shown that V-UIL* can be described
by a smaller number of unconditional rules in the Task-Action Grammar than is the
case of V-UIL. It has also shown that the relationship between GOMS conceptual
objects and interface visual elements was made more direct by the emergence of
the spatial notion of two hemispheres across which drag+drops had consistently
predictable effects. Table 2 summarizes the associations of drag+drop events and
their effects.

[ DRAG+DROP FROM | DRAG+DROP T0 EFFECT
upper hemisphere upper hemisphere "Move
lower hemisphere lower hemisphere Move
upper hemisphere lower hemisphere Copy
lower hemisphere upper hemisphere Copy

Table 2: Drag+drop Effects on the Redesigned Desktop
If we assume that systems are complex interactive messages sent from designers

to users, the rules governing interaction are a legitimate part of the original
message. Semiotic engineering supports predictions about the signs that will

sg
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convey such rules. In this experiment, we focus solely on Copy and Move rules as
expressed in V-UIL and V-UIL*. The prediction we want to test is that, according to
principles 2 and 4, if copy and move articulatory rules in V-UIL's involve tokens of
an established type of expression system, users interpretations of designers
messages are systematically more adequate than if some tokens are borrowed
from non-established types of expression systems.

An underlying assumption in our prediction is that the V-UIL expressive system
which is more perceptively salient becomes the established one, whereas
perceptively non-salient expressive systems do not necessarily do.

Ten non-Macintosh users, divided into groups A and B, have been selected as
subjects for a preliminary experiment. Among them, 3 were casual computer users
(A1#3, A2#3, B#1), 4 were non-HCI computer science researchers (A1#1 and 2,
A2#1, B#2), and 3 were professional programmers (A2#2,B#2,B#3). Both groups
interacted with a Visual BASIC® prototype of V-UIL and V-UIL* for a maximum of 5
minutes.

After interaction with each of the models, Group A was asked 1o fill out slots in 4
column tables (one for each model) with the following headings: (a) drag+drop
from; (b) drag+drop to; (c) copy or move effect? ; and (d)

conditions?. Slots (a) and (b) were already !Iﬂed out (covering all possible
drag+drop trajectories), and slots (c) and (d) were to be filled out by subjects.
Group B was not asked to fill out the tables — the only task was to say what were
the underlying rules to copy and move files in each of the 2 models.

Group A consisted of 6 subjects, randomly divided into 2 subgroups: Group A1
who interacted with the original model first, and group A2 who interacted with the
new model first. Group B consisted of 4 subjects, all of whom interacted with the
new model first. Results shown in Figures 3 and 4 show the following:

3 Successful interpretations of model 2 were consistently more frequent

than those of model 1 in both groups.

The only subject who correctly interpreted model 1, also provided a

correct interpretation of model 2

Group A2 subjects consistently achieved higher scores in the total

number of correct slots than Group A1 subjects.

Complete failures in Group A occurred only with subjects who

examined model 1 before model 2.

All subjects in Group A2 achieved the highest score possible in the

Move column slots of V-UIL*.

Subjects in Group A2 had exactly the same scores as each other in

all column slots of V-UIL. (Actually, they made exactly the same

mistakes as each other.)

All subjects in Group A1 achieved the lowest score possible in the

Move column slots of V-UIL.

8. In Group A2 there were more cases of homogeneous interpretations
of copy/move effects (3 in 4) than in Group A1 (1 in 4).

R S Sk HEES N
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[ Subjects Id V-UIL Model V-UIL* Model
Sub- | Subj. # | Copy | Move | Total | Copy | Move | Total
group Slots Slots | Slots | Slots | Slots Slots
OK OK OK OK OK OK
Al 7 4 0/ 28 718 174 82|
2 0/4 0/4 0/8 2/8 4/4 6/12
3 24 04| 28 074 0712
AZ 1 274 2/4 478 2/8 a4 /12
2 274 274 /8 858 /4 12/12
3 /4 24 4/8 8/8 4/4 1212 |
igure 3: Group A
“Subject # V-UIL Model V-UIL* Model
1 Failed Falled
2 Failed Failed
3 Failed Succeeded
) Succeeded Succeeded
Figure 4: Group B Results
5. Conclusions

Such results have suggested some variables to be controlled in full-scale tests for
the above prediction. Firstly, the users background with computers seems to
have played a role in the only complete failure of the V-UIL" (subject A143 is a
casual computer user, not acquainted with the Macintosh desktop model, who got
the absolute opposite interpretation of visual representations of copy and move
actions). Moreover, subject B#4 is a professional support programmer, who is
acquainted with a variety of direct manipulation interfaces for graphics applications.

Secondly, the order of presentation may have significantly influenced successful
interpretations of either models. There may be another variable related to this one,
namely the influence of a previous satisfactory model of visual language
commands for copy and move actions.

Thirdly, the semantic directness [14] of move commands as compared to copy
commands in either V-UIL. In group A, there have been more cases of highest
scores in the Move columns than in the Copy columns, and the only cases of the
latter have also been cases of the former.

In conclusion, we suggest that the method used to carry out the pilot tests is
adequate for a full-scale testing of the prediction made semiotic engineering
principles, that if copy and move articulatory rules in V-UIL's involve tokens of an
established type of expression system, users interpretations of designers
messages are systematically more adequate than if some tokens are borrowed
from non-established types of expression systems. Moreover, we strongly suspect,
based on the above indications, that the prediction is correct, and possibly so is
another one concerning principle 3 (see Section 3), that the codification of copy

0
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actions in both V-UIL's is sub-optimal because of intervening analogies with real
world displacements of physical objects.

Further steps in adjusting and validating the theory as far as the above prediction is
concerned will include tests with other types of commands, other types of
expressive systems (including textual ones) and other types of grammatical rules
within each system.

Acknowledgments

The author would like to thank the participants in the reported experiments, without
whom this paper wouldn't have been written.

6. References

[01] Andersen, P.B. (1990) A Theory of Computer Semiotics. Cambridge.
Cambridge University Press.

[02] Apple Computer, Inc. (1987) Human Interface Guidelines: The Apple
Desktop Interface. Reading, Ma. Addison-Wesley.

[03] Appleby, D. (1990) Programming Languages. New York. MacGraw-Hill.

[04] Card, S.K.; Moran, T.P.; Newell, A. (1983) The Psychology of Human-
Computer Interaction . Hillsdale, NJ. Lawrence Erlbaum Associates.

[05) Syntactic Structures. The Hague. Mouton.

[06] Chomsky, N. (1963) Formal Properties of Grammars. Luce, Bush and
Galanter (eds.) Handbook of Mathematical Psychology. Vol. Il. New
York,NY. Wiley. pp. 323-418

[07] ahomsky. N. (1965) Aspects of the Theory of Syntax. The Hague.

outon.

[08] de Souza, C.S. (1993a) Regularidade e Generalizagdo em Interfaces
Gréficas. Proceedings of SIBGRAPI'93. Recife, Pe. October 18-22, 1993.

[09] de Souza, C.S. (1993b) The Semiotic Engineering of User Interface
Languages. International Journal of Man-Machine Studies (1993) 39, pp.
753-773

[10] Draper, S.W. (1986) Display Managers as the Basis for User-Machine
Communication. Norman and Draper (eds.) User Centered System
Design . pp. 339-352

[11] Eco, U. (1976) A Theory of Semiotics . Bloomington, IN. Indiana
University Press. (First Midiand Book Edition, 1979)

[12] Halasz, F. and T.P. Moran (1982) Analogy Considered Harmful.
Proceedings of the Conference on Human Factors in Computing
Systems, March 15-17, 1982, Gaithersbury, Md.

[13] Hjelmslev, L. (1963) Prolegomena to a Theory of Language.
Menasha,W!I. University of Winsconsin Press.

[14] Hutchins, E.L.; Hollan, J.D.; and Norman, D.A. (1988) Direct Manipulation
Interfaces. Norman and Draper (eds.) User Centered System Design .

. 87-124

[15] I'arnmersgaard. J. (1988) Four different perspectives on human-
computer interaction. International Journal of Man-Machine Studies
(1988) 28, pp. 343-362.

[16] Nadin, M. (1988) Interface design: A semiotic paradigm. Semiotica 69 —
3/4 (1988), pp.269-302.

61


http://www.cvisiontech.com

nn
8]
(19]

(20]
[21]

Norman, D.A. (1986) Cognitive Engineering. Norman and Draper (eds.)
User Centered System Design . pp.31-61

Norman, D.A. and S.W. Draper (1986) User Centered Sysram Design.
Hillsdale, NJ. Lawrence Erlbaum Associates.

Payna.S.J. e Green,T.R.G. (1986) Task-Action Grammars: a Model of
the Mental Representation of Task Languages. Human-Computer
Interaction 1986, volume 2, pp. 93-133.

Schneiderman, B. (1983) Direct Manipulation: a Step beyond
Programming Languages. IEEE Computer 16(8), 57-69

Winograd, T and F. Flores (1986) Understanding Computers and
Cognition: New Foundations for Design . Norwood, NJ. Ablex.


http://www.cvisiontech.com

	z0001
	z0002
	z0003
	z0004
	z0005
	z0006
	z0007
	z0008
	z0009
	z0010
	z0011
	z0012
	z0013
	z0014
	z0015
	z0016
	z0017
	z0018
	z0019
	z0020
	z0021
	z0022
	z0023
	z0024
	z0025
	z0026
	z0027
	z0028
	z0029
	z0030
	z0031
	z0032
	z0033
	z0034
	z0035
	z0036
	z0037
	z0038
	z0039
	z0040
	z0041
	z0042
	z0043
	z0044
	z0045
	z0046
	z0047
	z0048
	z0049
	z0050
	z0051
	z0052
	z0053
	z0054
	z0055
	z0056
	z0057
	z0058
	z0059
	z0060
	z0061
	z0062
	z0063
	z0064
	z0065
	z0066
	z0067
	z0068
	z0069
	z0070
	z0071
	z0072
	z0073
	z0074
	z0075
	z0076
	z0077
	z0078
	z0079
	z0080
	z0081
	z0082
	z0083
	z0084
	z0085
	z0086
	z0087
	z0088
	z0089
	z0090
	z0091
	z0092
	z0093
	z0094
	z0095
	z0096
	z0097
	z0098
	z0099
	z0100
	z0101
	z0102
	z0103
	z0104
	z0105
	z0106
	z0107
	z0108
	z0109
	z0110
	z0111
	z0112
	z0113
	z0114
	z0115
	z0116
	z0117
	z0118
	z0119
	z0120
	z0121
	z0122
	z0123
	z0124
	z0125
	z0126
	z0127
	z0128
	z0129
	z0130
	z0131
	z0132
	z0133
	z0134
	z0135
	z0136
	z0137
	z0138
	z0139
	z0140
	z0141
	z0142
	z0143
	z0144
	z0145
	z0146
	z0147
	z0148
	z0149
	z0150
	z0151
	z0152
	z0153
	z0154
	z0155
	z0156
	z0157
	z0158
	z0159
	z0160
	z0161
	z0162
	z0163
	z0164
	z0165
	z0166
	z0167
	z0168
	z0169
	z0170
	z0171
	z0172
	z0173
	z0174
	z0175
	z0176
	z0177
	z0178
	z0179
	z0180
	z0181
	z0182
	z0183
	z0184
	z0185
	z0186
	z0187
	z0188
	z0189
	z0190
	z0191
	z0192
	z0193
	z0194
	z0195
	z0196
	z0197
	z0198
	z0199
	z0200
	z0201
	z0202
	z0203
	z0204
	z0205
	z0206
	z0207
	z0208
	z0209
	z0210
	z0211
	z0212
	z0213
	z0214
	z0215
	z0216
	z0217
	z0218
	z0219
	z0220
	z0221
	z0222
	z0223
	z0224
	z0225
	z0226
	z0227
	z0228
	z0229
	z0230
	z0231
	z0232
	z0233
	z0234
	z0235
	z0236
	z0237
	z0238
	z0239
	z0240
	z0241
	z0242
	z0243
	z0244
	z0245
	z0246
	z0247
	z0248
	z0249
	z0250
	z0251
	z0252
	z0253
	z0254
	z0255
	z0256
	z0257
	z0258
	z0259
	z0260
	z0261
	z0262
	z0263
	z0264
	z0265
	z0266
	z0267
	z0268
	z0269
	z0270
	z0271
	z0272
	z0273
	z0274
	z0275
	z0276
	z0277
	z0278
	z0279
	z0280
	z0281
	z0282
	z0283
	z0284
	z0285
	z0286
	z0287
	z0288
	z0289
	z0290
	z0291
	z0292
	z0293
	z0294
	z0295
	z0296
	z0297
	z0298
	z0299
	z0300
	z0301
	z0302
	z0303
	z0304
	z0305
	z0306
	z0307
	z0308
	z0309
	z0310
	z0311
	z0312
	z0313
	z0314
	z0315
	z0316
	z0317
	z0318
	z0319
	z0320
	z0321
	z0322
	z0323
	z0324
	z0325
	z0326
	z0327
	z0328
	z0329
	z0330
	z0331
	z0332
	z0333
	z0334
	z0335
	z0336
	z0337
	z0338
	z0339
	z0340
	z0341
	z0342
	z0343
	z0344
	z0345
	z0346
	z0347
	z0348
	z0349
	z0350
	z0351
	z0352
	z0353
	z0354
	z0355
	z0356
	z0357
	z0358
	z0359
	z0360
	z0361
	z0362
	z0363
	z0364
	z0365
	z0366
	z0367
	z0368
	z0369
	z0370
	z0371
	z0372
	z0373
	z0374
	z0375
	z0376
	z0377
	z0378
	z0379
	z0380
	z0381
	z0382
	z0383
	z0384
	z0385
	z0386
	z0387
	z0388
	z0389
	z0390
	z0391
	z0392
	z0393
	z0394
	z0395
	z0396
	z0397
	z0398
	z0399
	z0400
	z0401
	z0402
	z0403
	z0404
	z0405
	z0406
	z0407
	z0408
	z0409
	z0410
	z0411
	z0412
	z0413
	z0414
	z0415
	z0416
	z0417
	z0418
	z0419
	z0420
	z0421
	z0422
	z0423
	z0424
	z0425
	z0426
	z0427
	z0428
	z0429
	z0430
	z0431
	z0432
	z0433
	z0434
	z0435
	z0436
	z0437
	z0438
	z0439
	z0440
	z0441
	z0442
	z0443
	z0444
	z0445
	z0446
	z0447
	z0448
	z0449
	z0450
	z0451
	z0452
	z0453
	z0454
	z0455
	z0456
	z0457
	z0458
	z0459
	z0460
	z0461
	z0462
	z0463
	z0464
	z0465
	z0466
	z0467
	z0468
	z0469
	z0470
	z0471
	z0472
	z0473
	z0474
	z0475
	z0476
	z0477
	z0478
	z0479
	z0480
	z0481
	z0482
	z0483
	z0484
	z0485
	z0486
	z0487
	z0488
	z0489
	z0490
	z0491
	z0492
	z0493
	z0494
	z0495
	z0496
	z0497
	z0498
	z0499
	z0500
	z0501
	z0502
	z0503
	z0505



