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1 Title: Advanced CSS Using Flex and Grid Properties in Front-End
Web Design

1.1 Objectives
The objective of the lab is:

• Demonstrate the techniques of exploring different designs provided by flex and grid.
• Identify the proper selection of display properties for modern CSS.

1.2 Theory
1.2.1 Flex Model

In the flex layout model, the children of a flex container can be laid out in any direction, and can “flex” their
sizes, either growing to fill unused space or shrinking to avoid overflowing the parent. Both horizontal
and vertical alignment of the children can be easily manipulated. Nesting of these boxes (horizontal inside
vertical, or vertical inside horizontal) can be used to build layouts in two dimensions.

Figure 1: Terms

What can be done using flex property?
• can be laid out in any flow direction (leftwards, rightwards, downwards, or even upwards!)
• can have their display order reversed or rearranged at the style layer (i.e., visual order can be inde-

pendent of source and speech order)
• can be laid out linearly along a single (main) axis or wrapped into multiple lines along a secondary

(cross) axis
• can “flex” their sizes to respond to the available space
• can be aligned with respect to their container or each other on the secondary (cross)
• can be dynamically collapsed or uncollapsed along the main axis while preserving the container’s

cross size

1



Figure 2: Representative Flex Layout Example

1.2.1.1 Flex Properties

Following are the key terms to understand in flex:
1. Flex Items

Info: The margins of adjacent flex items do not collapse. They paint items exactly like inline-
blocks. Order modified-document ’order’ is used in place of raw document order. Specifying
’visibility:collapse’ on flex item causes it to become a collapsed flex item.

i

2. Ordering and Orientation
• flex-direction
• flex-wrap
• flex-flow
• order

3. Flex lines:
Flex items in a flex container are laid out and aligned within flex lines, hypothetical containers used
for grouping and alignment by the layout algorithm. A flex container can be either single-line or
multi-line, depending on the flex-wrap.

4. Flexibility
• flex-grow
• flex-shrink
• flex-basis

5. Alignment

1#dea l s {
2d i sp l ay : f l e x ; /* Flex layout so i tems have equal he ight */
3f l ex−f low : row wrap ; /* Allow items to wrap in to mul t ip l e l i n e s */
4}
5. sa le−item {
6d i sp l ay : f l e x ; /* Lay out each item using f l e x layout */
7f l ex−f low : column ; /* Lay out item ’ s content s v e r t i c a l l y */
8}
9. sa le−item > img {
10order : −1; /* Sh i f t image before other content ( in v i s u a l order ) */
11a l ign−s e l f : cen te r ; /* Center the image cross−wise ( ho r i z on t a l l y ) */
12}
13. sa le−item > button {
14margin−top : auto ; /* Auto top margin pushes button to bottom */
15}

Example 1 - CSS Flex
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1<sec t i on id="deals">
2<sec t i on c lass="sale-item">
3<h1>Computer S t a r t e r K i t</h1>
4<p>This i s the bes t computer money can buy ,
5i f you don ’ t have much money .</p>
6<ul>
7< l i>Computer</ l i>
8< l i>Monitor</ l i>
9< l i>Keyboard</ l i>
10< l i>Mouse</ l i>
11</ul>
12<img src="images/computer.jpg"
13a l t="You get: a white computer with matching peripherals.">
14<button>BUY NOW</button>
15</ sec t i on>
16<sec t i on c lass="sale-item">
17<h1>Pr i n t e r</h1>
18<p>Only capable of p r i n t i ng ASCII a r t .</p>
19<ul>
20< l i>Paper and ink not inc luded .
21</ul>
22<img src="images/printer.jpg"
23a l t="You get: a printer with matching details.">
24<button>BUY NOW</button>
25</ sec t i on>
26</ sec t i on>

Example 1 - HTML Flex

1.2.2 Grid Model

The CSS module defines a two-dimensional grid-based layout system, optimized for user interface de-
sign. In the grid layout model, the children of a grid container can be positioned into arbitrary slots in a
predefined flexible or fixed-size layout grid.

Grid Layout is a new layout model for CSS that has powerful abilities to control the sizing and position-
ing of boxes and their contents. Unlike Flexible Box Layout, which is single-axis–oriented, Grid Layout is
optimized for 2-dimensional layouts: those in which alignment of content is desired in both dimensions.

3



Figure 3: Output of Example 1

Figure 4: Representative Grid Layout Example

1/**
2* Def ine the space fo r each gr id item by dec l a r ing the gr id
3* on the gr id conta iner .
4*/
5#gr id {
6/**
7* Two columns :
8* 1 . the f i r s t s i zed to content ,
9* 2 . the second r e c e i v e s the remaining space
10* ( but i s never smal le r than the minimum s i z e of the board
11* or the game cont ro l s , which occupy t h i s column [ Figure 4])
12*
13* Three rows :
14* 3 . the f i r s t s i zed to content ,
15* 4 . the middle row re c e i v e s the remaining space
16* ( but i s never smal le r than the minimum height
17* of the board or s t a t s areas )
18* 5 . the l a s t s i zed to content .
19*/
20d i sp l ay : g r id ;
21grid−template−columns :
22/* 1 */ auto
23/* 2 */ 1 f r ;
24grid−template−rows :
25/* 3 */ auto
26/* 4 */ 1 f r
27/* 5 */ auto ;
28}
29

30/* Spec i f y the po s i t i on of each gr id item using coord ina te s on
31* the ’ gr id−row ’ and ’ gr id−column ’ p rope r t i e s of each gr id item .
32*/
33#t i t l e { gr id−column : 1; gr id−row : 1; }
34#score { gr id−column : 1; gr id−row : 3; }
35#s t a t s { gr id−column : 1; gr id−row : 2; a l ign−s e l f : s t a r t ; }
36#board { grid−column : 2; gr id−row : 1 / span 2; }
37#con t r o l s { gr id−column : 2; gr id−row : 3; j u s t i f y −s e l f : cen te r ; }

Example 2 - CSS Grid
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1<div id="gr id ">
2<div id=" t i t l e ">Game T i t l e </div>
3<div id=" score ">Score</div>
4<div id=" s t a t s ">Sta t s </div>
5<div id="board">Board</div>
6<div id=" con t r o l s ">Controls </div>
7</div>

Example 2 - HTML Grid

Write the CSS to display the webpage to have collapsed properties as that of Figure 5.

1<div>
2<a r t i c l e id="main">
3I n t e r e s t i n g S t u f f to Read
4</a r t i c l e >
5<nav>
6<ul>
7<l i id="nav−about"><a hre f="#nav−about">About</a>
8. . .
9<l i id="nav−p r o j e c t s "><a hre f="#nav−p r o j e c t s ">Pro j e c t s </a>
10<ul>
11<l i ><a hre f =" . . . " > Art</a>
12<l i ><a hre f =" . . . " > Arch i t e c tu re </a>
13<l i ><a hre f =" . . . " >Music</a>
14</ul>
15<l i id="nav−i n t e r a c t "><a hre f="#nav−i n t e r a c t "> In t e r a c t </a>
16. . .
17</ul>
18</nav>
19</div>
20<footer> </footer>

File

Info: dynamically collapse submenus when not targetted
nav > ul > li:not(:target):not(:hover) > ul {
visibility: collapse;}

i

Question 1

Write CSS and html to display the web content as shown in figure 6.
Question 2
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Figure 5: Collapsible Sidebar

Create a chess grid. (12x12).
Question 3
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Figure 6: Exercise with Flex
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