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Abstract: This paper discusses a row primary approach for the design of three column layouts. A given layout is then
styled with two sets of CSS instructions and iterated. The new layouts either converge or diverge, depending on the
experimental conditions used. The creation of art-like shapes is demonstrated.

1 Introduction

In a recent article (1), we presented a row primary approach for the design of Web pages. Row
primary means that a layout is designed to span horizontally, from left to right, as a partitioned row.
This conforms to the way search engines and screen readers linearize and parse document content.
The approach can be used to create horizontal and vertical menus.

When iterated, a row primary approach gives rise to the creation of fractal patterns. In addition,
placing rows one after another emulates a table-like layout; i.e., a grid with cells, rows, and columns.
Thus like the CSS Table Model, it is a tableless design technique.

In a follow up article (2) our approach was used to demonstrate that arbitrarily replacing table-based
layouts with CSS tableless design not necessarily produces HTML table-equivalent layouts. In a third
article (3) we described a tool that automates the construction of row primary layouts. That discussion
was limited to two-column iterated fractal layouts. A fractal movie effect was also documented.

This time we want to report on modifications made to our tool, to include the construction of three-
column iterated layouts. The discussion is organized as follows. In section 2 we describe the markup
and style instructions used. The experimental procedure is presented in section 3. Results are
presented in section 4. Finally, in section 5 we draw some conclusions.

2 Setup

All layouts discussed in this article were tested using the latest versions of Internet Explorer 8, Firefox
3, Opera 10, and Safari 4 (for Windows). Older browsers were avoided since as reported by Resig (4)
these are prone to rounding up or down pixels in an inconsistent fashion. This is an important issue
since small pixel errors are amplified under recursion. The screen resolution used was 1366 x 768
pixels, landscape orientation. An Acer ® laptop computer with Windows 7 installed was used.

3 Procedure

The Fractal CSS Design Studio 2 (FCDS 2) tool described in Reference 3 was modified by

incorporating to its script library the HTML markup and CSS instructions listed in Tables 1 and 2. In
Table 1, the div class=0ro0o acts as a row divisio
cl through c3 classes defines the columns of the layout, each with a secondary division that act as a
wrapper.
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The wrapper with the wp class is the container that the user modifies by adjusting its height (h, %)
and padding (p, em). The default values are h = 100% and p = 0 em. These parameters are colored
in red in Table 2. The division with the bk class acts as a float breaker to insure that columns will not
be refloated when the user resizes the browser window.

To style the markup, the user has the option of selecting two different sets of CSS instructions from
t he t oo IThreughout thisiarticle we refer to these sets of instructions as Set 1 and Set 2.
These are listed in Table 2. The two sets differ in how column cells are rendered. Note that negative
margins are used in Set 2; thus, this set can only be used with browsers that recognize negative
margins. Fortunately, most modern browsers do recognize negative margins.

Table 1. HTML markup for a three-column iterated layout.

<div class="r">
<div class="c1"><div></div></div>
<div class="c2"><div class="wp">

<9 lterated layout goes here-->
</div></div>

<div class="c3"><div></div>
</div>

Table 2. CSS instructions for styling the three-column iterated layout.

CSS, Set 1 CSS, Set 2

html,body{font-size:100%;height:100%;
margin:0em;padding:0em;}

html,body{font-size:100%:;height:100%;
margin:0em;padding:0em;}

div{height:100%;margin:0em;padding:0em;
overflow:hidden;}

div.r{margin:0 auto;width:100%;clear:both;}
div.bk{clear:both;height:0em;}
div.c1{float:left;background:#00c;width:33%;}
div.c2{float:left;background:#fff;width:34%;}
div.c3{float:left;background:#c00;width:33%:;;}

div.c2 div.wp{margin:0 auto;height:100%;padding:0%:;}

div{height:100%;margin:0em;padding:0em:;
overflow:hidden;}

div.r{fmargin:0 auto;width:100%;clear:both;}
div.bk{clear:both;height:0em;}
div.c{float:left;background:#00c;width:33%;}
div.c2{float:left;width:100%;margin-left:-33%;
margin-right:-33%;}
div.c3{float:right;background:#c00;width:33%;}
div.c2 div.wp{background:#fff;margin-left:33%;
margin-right:33%;height:100%;padding:0%;}

To avoid unexpected pixel rounding errors, in Set 1 we fixed the middle column to 34% to add up to

100%. The iterative process is straightforward. Essentially, we define the initial HTML markup as an

input variable value to be placed back ontoitselfnt i mes, wi thin the div cl as
new markup is generated and then placed back onto itself as before. This process is repeated n

times or as many times as necessary with a do-while loop.



Section 4 Results

When n = 0, a three-column Web page layout is generated. As shown in Figure 1, this layout can also
be used to emulate country flags. However, here we are interested in investigating which patterns
emerges when the three-column layout is iterated at different experimental conditions.

Flag of France Flag of Peru Flag of Italy Flag of Ireland

Figure 1. Flags of several countries. Source: Wikipedia (5).

Tables 3 and 4 summarize results for several combinations of parameters. In Table 4, a pattern
resembling the French flag was iterated. When p = 0 em, Set 1 and CSS Set 2 produce identical
outcomes. However as we change the padding parameter, results start to diverge. Figure 2 shows
that this occurs for several reasons:

1 Modifying the paddingoft he wr apper di vi seffestively@asiavascalings s =0 w
transformation along the X and Y axes on subsequent iterates.

1 Inthe layout styled with Set 2, the negative margins extend the size of the ¢c2 column,
overlapping the left (c1) and right (c3) columns. Its actual width, measured from the negative
margins, remains fixed to 100%. By contrast, in Set 1 the width of c2 is specified as a
complement by subtracting c1 and ¢3 widths from 100%.

1 Because of the extra negative margins, layouts styled with Set 1 and Set 2 exhibit a relative
difference of 33% units with respect to the starting positions of c2. This difference affects the
way the two sets render an iterated layout.

c1 c2 c3
Set1 33%)| 34% |33%

c2 actual width with Set 2
[ 100% i

c2

Set 2 ci c3
33% 33%

Figure 2. Layouts styled with Set 1 and Set 2.
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Of particular interest is that for h = 80% and p = 0 em, a tower-like pattern emerges after 8 iterations
from within the French flag-like pattern (Figure 3). Other combinations of widths, h, and p values give
similar results.

e == —— h=80%
¢1 and c3 widths: 33% P Dem
c2 width: 34% —
h=90%
c1 and c3 widths: 25% p=0em
c2 width: 50% n=8

Figure 3. A tower-like pattern from the French flag-like pattern.

We interpret these results as follows. Changing p causes a scaling transformation along the Y and X
axes while changing h causes a scaling transformation along the Y axis. Setting h to 100% or 0%
eliminates the effect.

Evidently, the tower-like pattern is just an approximation of the expected pattern due to the limited
operating conditions used. Combined and applied many times, for 100% > h > 0% and dissimilar
width values, these transformations should yield a rounded corner effect on the colored portions of
the pattern.

This is depicted in Table 3. Note that a variety of patterns with a rounded curve effect are obtained
using Set 1 and different operating conditions.

Table 3. Some patterns obtained with Set 1 at different experimental conditions.
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h=098%,p=1em,n =100 h = 90%, p = 0.5 em, n = 200 h = 99%, p = 0.5 em, n = 150
Widths: ¢1 =10%, c2 = 80%, c3 = 10% Widths: ¢l =1%, c2 =98%, c3 =1% Widths: c1 =1%, c2 = 95%, c3 = 4%

In Table 4, different visual patterns were obtained for several combinations of parameters. Note from
rows (a) through (d).that when p = 0, both sets render similar layouts. By contrast, dissimilar layouts
are obtained when h >0 and p = 1 em. See rows (e) through (h).



Table 4 Visual patterns for several combinations of parameters.

Set 1 Set 2

Condition n=1 n=28 n=1
(S

(@)
h =100 %
p=0em

(b)
h =90 %
p=0em

(c)
h =50 %
p=0em

(d)
h=0%
p=0em

(e)
h =100 %
p=1lem

Q)
h =90 %
p=1lem

(9)
h =50 %
p=1lem

(h)
h=0%
p=1em

As expected, when h = 0 % the original visual pattern is obtained since no combined transformations
are effectively applied. This is not the only way of recovering the initial pattern, though.

Table 5 shows that if h > 0, the original pattern is returned as p approaches a threshold value. The
value of h used will not affect the outcome since h does not operate along the X axis.



Table 5. Iterated layouts for several p values using h =50%, n = 8, and CSS Sets 1 and 2.

p=10em p =20em p =30em p =49.8 em
Set 1 T , s = SR e T .
I"II '
] I I
'p:2em ‘p:5em p=10em p =14.8 em
Set 2

Note that the original layout is returned forp O 4 9 . 8 e0On la4n.déhenegthm iterated layout is
styled with Set 1 and Set 2, respectively. The difference can be ascribed to the starting position
difference of c2 in the two sets. This position difference is compounded during recursion, taking less
padding to render the original layout with Set 2. On the other hand when p = 0, Set 1 and Set 2
should render similar layouts. This explains the results shown in Table 1, rows (a) through (d).

5 Conclusion

Row primary iterated layouts might have practical applications in industries wherein visual patterns
are important (graphic design, publishing, fabrics, video games, etc). Since these are based on CSS
and XHTML, it is not necessary to resource to the canvas tag introduced in HTML5 or to high-level
mathematical algorithms to render complex patterns in a Web browser.

With these types of layouts, even fractal patterns like the well known Sierpinskii Triangle, Sierpinskii
Gasket, and other type of fractals can be generated (6). In this regard, row primary iterated layouts
can be used to teach fractal geometry and affine transformation principles.
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