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CSS Grid Layout Module Level 1

W3C Candidate Recommendation, 14 December 2017

This version:
https://www.w3.0rg/TR/2017/CR-css-grid-1-20171214/

Latest published version:
https://www.w3.org/TR/css-grid-1/

Editor's Draft:
https://drafts.csswg.org/css-grid/

Previous Versions:
https://www.w3.org/TR/2017/CR-css-grid-1-20170509/

nttps://www.w3.org/TR/2016/WD-css-grid-1-20160519/
nttps://www.w3.org/TR/2015/WD-css-grid-1-20150917/
nttps://www.w3.org/TR/2015/WD-css-grid-1-20150806/
nttps://www.w3.org/TR/2015/WD-css-grid-1-20150317/
nttps://www.w3.org/TR/2014/WD-css-grid-1-20140513/
nttps://www.w3.org/TR/2014/WD-css-grid-1-20140123/
nttps://www.w3.org/TR/2013/WD-css3-grid-layout-20130402/
nttps://www.w3.org/TR/2012/WD-css3-grid-layout-20121106/

Test Suite:
http://test.csswg.org/suites/css-grid-1_dev/nightly-unstable/
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Issue Tracking:
?\ Disposition of Comments
_}

Inline In Spec
GitHub Issues




CSS Grid Layout B - cx . —

Global 8495% + 291% = 87.85%

Method of using a grid concept to lay out content, providing a e e 84 9504

mechanism for authors to divide available space for layout into
columns and rows using a set of predictable sizing behaviors.

Includes support for all grid-* properties and the fr unit. AS O.I: OCtOber |||#|

Usage relative Date relative Apply filters !

P
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Android * Blackberry *  Chrome for Firefox for

IE Edge Firefox Chrome Safari Opera I0S Safari Opera Mini e B e Opera Mobile A Ao IEN
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Notes  Known issues (2) Resources (13) Feedback

' Enabled in Chrome through the "experimental Web Platform features" flag in chrome://flags

2 Partial support in IE refers to supporting an older version of the specification.




# CSS Grld LayOUt (|€V€| 1) E -CR Usage % of all users - ?

Global 03.52% + 1.48% = 95%
Method of using a grid concept to lay out content, providing a unprefixed: 93 520

mechanism for authors to divide available space for layout into
columns and rows using a set of predictable sizing behaviors.

Includes support for all grid-* properties and the fr unit. As of March !"1"

Usage relative Date relative Apply filters ?

* : : . o . . * Android * ., * Chrome for Firefoxfor ~ UC Browserfor  San
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2_39
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10-27
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13 all

57
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Notes Knownissues (3) Resources(10) Feedback

See also support for subgrids

! Enabled in Chrome through the "experimental Web Platform features" flag in chrome://flags







Flexbox Is for laying out elements In a particular
direction along a (sometimes wrapped) line

Grid assigns objects within a matrix of columns & rows
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With every other layout method except grid, you can
visualize the layout itself via the HTML

Grid, however, debnes all layout in the CS®N lthe
HTML doesnOt necessarily tell you anything about the
actual rendered layout other than certain grid items
exist inside a grid container

Grid Is ultimately about using CSS to debPne layout
sca olding & then placing rendered boxes onto that

sca olding



Dev tools for grid allow you to inspect something
besides the DOM items youOve seen with other layouts;
Instead, with grid you see the layout structures



Concepts
& Terms




Grid container debPnes the grid structure
Grid I1Is composed oflines, cells, areas, & tracks
Grid 1items are placed into areas

Grid gutters are thick lines between tracks



& HTML

<div class="grid-container">

</div>

o] CSS Compiled

.grid-container
display: grid;

grid-template
grid-template

{

-columns: 100px 100px 100px;
-rows: 100px 100px 100px;

____________________________________________________________________

____________________________________________________________________

Grid container

E creates agrid layout context

E can be bigger (or smaller) than the
grid i1tself



& HTML -

<div class="grid-container">

</div>

____________________________________________________________________

____________________________________________________________________

8 CSS co v

.grid-container {

M r . amy 'a ™ . mn | ! 1alke iVl aly Yalval, W, ValVilalY
! ‘ | e e ! ! ! ‘L--'\' L \A t_ e “ \J L l,,/'z l : 111D o e l':- J W I\ e & ;-) ./' g-l" FAN /) t A ,
| !

1 'h emplate-rows: 100px | D0px * D0px ; : ke y tO u n d e rS t a n d I n g g rl d I a_y O Ut

This grid has ' lines



& HTML v

<div class="grid-container"> ;
</div> 5
5] CSS Compiled v

.grid-container {
display: grid,
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

Grid lines are numbered



& HTML v

<div class="grid-container">

</div>

& CSS v

.grid-container {

vt Space betweers adjacent grid lines

] 1 ]
LCINP LULE=CO LUITINS VD X YUpX 1YYPX
|

template

: : Pl all 1l el 1/ A o~ 2 A AANCA s 2 [0 0V 0 g |

This grid has ) cells



& HTML v

<div class="grid-container">
</div>

& CSS compiled N

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

¥

Grid area is debned by$ (not
necessarily adjacent) grid lines



& HTML v

<div class="grid-container">

</div>

& CSS compiled V.

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

¥

Grid area is surrounded by $ grid
lines around any number of cells



& HTML v

<div class="grid-container">
</div>
e CSS Compiled W

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

}
A cell Is an area, but not all areas are

cells!



& HTML = v
<div class="grid-container"> ;
</div> é
N b a
2 a2 @
& CSS compiled o

.grid-container {
display: grid:;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

} | How many areas are In this grid?









& HTML v

<div class="grid-container">

</div>
g T SN — a
2 o o
& CSS compiled N

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;

: grid-template-rows: 100px 100px 100px; Space b@tween! adjacent grld IIneS
dePnesgrid tracks of columns or
FTOWS



& HTML v

<div class="grid-container">
</div>
L.
A &
A column track

& CSS compiled v

.grid-container {
i e ot oo w0 000 | HOW many total tracks are in this

grid-template-rows: 100px 100px 100px;

} __ grid?



& HTML v

<div class="grid-container">
</div>
L.
A &
A column track

& CSS compiled v

.grid-container {
display: grid;

ridemlate columns: 1000 1000 100 | HOW many total tracks are In this

grid-template-rows: 100px 100px 100px;

} »_ grid?

* |



& HTML v

<div class="grid-container">
<div></div> 1
</div>

& CSS v

.grid-container {

f LC J e olumns: 100px 100px 100pXx: G rl d Ite m S a're p I ace d I ntO g rl d
: grid-template-rows: 100px 100px 100px; ar e aS b ase d O n g ri d I I n eéN !I n th I S
case, an area equal tet cell



& HTML -

<div class="grid-container">
<div></div>
</div>

8| CSS Compile v

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;

-~ " —: (,—-: b g T L Y e ™ L Al o 4 "'.,“ ('7 2 W, 1 r".'; ‘l-:} N\ ” ‘—/"" (A T a
grid-temp Late-rows: 100 pxX 1YYpX 100px ]

} Grid Iitems are placed into areas
ST that can span more than #cell

v A - o /
f yi9 M ViIMiAal ¢ ) .
grLd-row.: o 4 :

S—— ,: /_;’ — g~ 1 Ay ’:} '/* £
grid coLumn: L/%,



& HTML v

<div class="grid-container">
<div></div> 1
</div>

8! CSS Compile v

.grid-container {
display: grid;

] A D A 2 7~ u [ ] m -
grid-template-columns: 100px 100px 100px; AI I d I re Ct C h I I d re n Of g rl d C O n tal n e r

aricl + o '1 ) ’ () i O-PrMOwWe * _L l\} J(.."'}‘i N Y _I_ 5‘/? | r’}? ") X :]_ f/'ﬁ (/ j b &
/] | LU LCl !_x LA LU 1 UWOD . FAP ‘_/' /\ FAY, r_ /\ ATV AN

} are grid items*

& JS v * With a few exceptions



& HTML -

<div class="grid-container">
<div></div> 1
</div>

& CSS v

orid-contotrer 1 This grid has ) cells but only #item

F*Q;Q Z grid;

. Cells arenot part of the DOM so
you cannot select them with CSS



& HTML v

<div class="grid-container">
<div></div> 1
</div>

a8 a8 o
Grid Iitem between:

R * E rowlines#&!, & column lines

oLy OTld; e 100 1000m 1000 | P&
selee s ocwes | E row lines -& & -$, & column
ines -& & -$

E any others?

¢ JS v



& HTML v

<div class="grid-container">
<div></div>
</div>

8 o8 @
8 Css . Grid item between:

Chiaw | Erowlines&&$, & column lines
SR E row lines -#& -1, & column
R ines -! & -&

b E any others?



& HTML

<div class="grid-container">

</div>

& CSS compiled

.grid-container {
display: grid;

grid
arie

grid

-template-columns: 100px 100px 100px;
-template-rows: 100px 100px 100px;
-gap: 20px;

........................................................................

------------------------------------------------------------------------

Grid gutters are basically thick lines
creating space between tracks



Your First
Grid




display: grid

grid-template-columns
grid-template-rows

grid-gap /gap

grid-row-start
grid-row-end
grid-column-start
grid-column-end



& HTML v

<div class="grid-container">

</div>
B €SS convie * Create a grid layout context
.grid-container { . ] ]
e with display: grid
¥

Nothing to see because we
triggered the grid layout but
havenOt yet built a grid @




& HTML v

<div class="grid-container">

</div>

____________________________________________________________________

————————————————————————————————————————————————————————————————————

. e ~Build the grid with tracks using
.grid-container { grld-template-COlumﬂS &

display: grid;

grid-template-columns: 100px 100px 100px; grld_template'rows

E grid-template-rows: 100px 100px 100px;
¥

Now we see the grid container
because thereOs a grid Iinside It 0




& HTML v

<div class="grid-container">

</div>

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

e CSS Compiled Vv
.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;

grid-template-rows: 100px 100px 100px; Add Space between traCkS US|ng

¢ grid-gap: 20px;

} grid-gap

Note the grid is now &$"+&$" @




& HTML v

<div class="grid-container">

B <div></div> 1 ; % 2 E E 5

§ <div></div> N e

¥ <div></div- b éném_uum_uum;né ----------------------
</div> o

_____________________________________________________________________________

_____________________________________________________________________________

e CSS Compiled s

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;
grid-gap: 20px;

Add grid items, which are placed
automatically by default 9




8 HTML v v ki
<div class="grid-container"> éfﬁ
<div></div> 1 LN
<div></div> . o
<div></div> L e
</div> 2 2 ______________________ <
& CSS Compiled v B

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;
grid-gap: 20px;

¥

.grid-container > :nth-child(1l) {

¢ grid-column-start: 1;

; grid-column-end: 4;

¥

.grid-container > :nth-child(2) {

« grid-row-start: 2;

,fgrid—row—end: 4;

¥

.grid-container > :nth-child(3) {

J orid-colum-start: 2; Place grid items using line numbers

> grid-column-end: 4;

i griid—row-start: 2.
i grid-row-end: 4;




Inspecting
Grids




Firefox easily has the best grid inspector tools

Right-click on a grid & select Inspect Element



(W O Inspector » @M ) e« X

Q Search HTML 4+ X

<!DOCTYPE html>

<html stopthemadness-user-select="true" lang="en">
event

» <head>[(-)</head>

v <body>
» <div class="grid-container">@</div}

<!——Code injected by live-server——>

P <script type="text/javascript'>[(=</script>
</body>

P <style 1d="stylus-19" class="stylus"
type="text/css">(=</style>

B q-;_;sty'l_e j._ti'ji:HStYlUS—ZW: z.fZ"E,_EZ}SE:MSty1US“
type="text/css'">(2)</style>

</html>

html » body > div.grid-container

< Rules Layout Computed Changes Fonts ¥

chov .cls 4+ (3

main.css:7/

Y Filter Styles

#. Indicates a grid container

.grid-cont&liner
display: grid;
backgréund-cgilor: @ #444;
I " - grid-temptate—columns: 100px 100px 100px;
s = CIICk tO reveal grld grid-template-rows: 100px 100px 100px;
grid—-gap: » 20px;
+

article, aside, details, div, (user agent) html.css:104
dt, figcaption, footer, form,
header, hgroup, html, main, nav, section, summary {3 {

display: bleck;




(w {:}Inspector » @ ™M |j__| oee X
Q Search HTML 4+

<!DOCTYPE html>

<html stopthemadness-user-select="true" lang="en">
event

» <head> () </head>
v <body>
» <div class="grid-container">@</div>

<!——Code injected by live-server——>
P <script type="text/javascript'>[(=</script>
</body>
P <style id="stylus-19" class="stylus"
type="text/css">()</style>
p <style id="stylus-20" class="stylus"
type="text/css">(2)</style>

</hfml>
[D 1] html » body > div.grid-container
@ @ @ < Rules Layout Computed Changes Fonts ¥
Y Filter Styles chov .cls 4+ (3

Llne numbers appearIN 'pOS|t|V€ gr1d—conta1ner{3 main.css:7
& negativelN las do gutters

¥ display: # grid;

¥ background-color: @ #444;

4 grid-template—columns: 100px 100px 100px;
4 grid-template-rows: 100px 100px 100px;

4 grid—gap: » 20px;

}
article, aside, details, div, (user agent) html.css:104
dt, figcaption, footer, form,

header, hgroup, html, main, nav, section, summary 3 {

display: bleck;




(W O Inspector » @M ] e X

Q Search HTML 4+ X

<!DOCTYPE html>

<html stopthemadness-user-select="true" lang="en">
event

» <head>(-)</head>
v <body>
P <div class="grid-container">@3</div>

<!——Code injected by live-server——>
P <script type="text/javascript">[(J</script>
</body>
P <style 1d="stylus-19" class="stylus"
type="text/css">(=</style>
P <style id="stylus-20" class="stylus"
type="text/css'">(=2</style>

</Hfml>
[D L 1] html > body > div.grid-container
@ @ @ < Rules Layout Computed Changes Fonts ¥
v Grid

U n d er La_yO Ut > G rl d , yO u Can Overlay Grid . Grid Display Settings

. . ¥ div.grid-container "2 Display line numbers
change what appears, including g g ee——
th e CO I O rS Of th e I I n eS Extend lines infinitely




(W O Inspector » @M ] e X

Q_ Search HTML 4+ X

<!DOCTYPE html>

<html stopthemadness-user-select="true" lang="en">
event

» <head>[(+)</head>
v <body>
P <div class="grid-container">@3</div>

<!——Code injected by live-server——>
P <script type="text/javascript'>[(I</script>
</body>
P <st y le id="st y lus-1
type="text/css"> () |
» <style id="stylus-2
type="text/css" > (=]
</html>

html > body » div.grid-ca

< Rules Layout |

v Grid

Overlay Grid

® div.grid-container OO @ Display line numbers

"2 Display area names

R Extend lines infinitely




Chromium-based browsers are surprisingly not nearly
as useful



v O Elements Console  Sources Network » ¢ X

<html lang="en" stopthemadness—-user-select="true">
» <head>..</head>

v <body>
v <div class='"grid-container'>
<div>
1
</div>
<div=>
2
</div>
<div>
3
</div>
</div>

html style#stylus-19.stylus
Styles Event Listeners DOM Breakpoints Properties Accessibility

Filter thoV . ClS | o

element.style {

Nothing much hereE }

html[Attributes Style] { i padding .
-webkit-locale: "en"; -| -1 -| 645 x 420 |- - |-
} | ) :
html { user agent stylesheet | e
display: block;
o N N s
Filter | Show all
»display
block
helight

420pX









SafariOs Inspector does nothing special for grid, so itOs
pretty useless



Triggering
Grid Layout




display: grid (<inside> )
display: block grid (<outside> <inside> )

Creates a grid layout context inside the box:

E Grid box aligns vertically (becauseblock )

E Creates the grid container

E Container can be bigger (or smaller) than the grid
itself

E Immediate children become grid items



Note that there are no grid items yet!



Each grid item creates a new layout
context, so each grid item can Iitself
be a [3ow, [3exbox, or grid container



Track Basics




When you create tracks, you debPne

E whether they are columns or rows

E how many tracks there are

E the size of the tracks

E optional names for the lines adjacent to the tracks



grid-template-columns

grid-template-rows



grid-template-columns & grid-template-rows are
foundational for creating the grid tracks, which in turn
dePne the grid



grid-template-columns

Explicitly dePnes size & number of grid columns, &
line names via a<track list>

y 4

Can mix & match any units: px, em % fr E

<track list> can beE
E a single size value for# column: 200px
E multiple size values for ># columns: 200px 1fr 300px
E a mix of values & line names:200px [hpl] 300px



grid-template-rows

Explicitly dePnes size & number of grid rows via a
<track list>

Same rules asgrid-template-columns






We will mention grid-template-columns & grid-
template-rows ~ constantly throughout the rest of this
presentation



grid-
template-
columns

b* 16 52

10.1

10.3

of

of

grid-
template-
rows

b* 16 52

* |E uses the oldergrid-columns & grid-rows

10.1

10.3

of

of

, which autoprebxer should take care of for you



Placing ltems




, ways to place grid items

E Automatic

E Numbered lines
E Named lines

E Named areas

E Spans



By default grid items are placed automatically in the
same order as your code, as youOve séen

You can position grid items manually, however

* Detalls & exceptions having to do with grid-auto-flow will be covered later



grid-row-start
grid-row-end

grid-row
grid-column-start
grid-column-end

grid-column

grid-area



Values:

E <integer> : positive or negative

E <custom-ident> : name you choose

E span <integer> && <custom-ident> - tracks to
stretch across



Numbered Lines



grid-row-start
grid-row-end
grid-column-start
grid-column-end

Properties that determine where # edge of a grid item IS
placed

Values specifystart or end line ; e.q.,

grid-row-start: 3



grid-row
grid-column

Shorthand properties that combine -start & -end for a
given track direction (row or column)

Values specify startand end lines; e.q.,
grid-row: grid-row-start / grid-row-end

grid-row: 3/5



grid-area

Shorthand property that combines -start & -end for
both track directions

Value specibes$ start & end lines; e.qg.,

grid-area: grid-row-start / grid-column-
start / grid-row-end / grid-column-end

grid-area: 2/2/4/5



grid-row-start b 16 52 10.1 10.3 57 57
grid-row-end b 16 52 10.1 10.3 57 57
gnd-column- 5 16 52 101 10.3 57 57

start
grid-column-end b 16 52 10.1 10.3 57 57
grid-row b 16 52 10.1 10.3 57 5/
grid-column b 16 52 10.1 10.3 57 5/




What nuber IS this line?



What nuber IS this line?

2 and -3






Negative Line Numbers



Use negative numbers to count
backwardslfrom the ends



Why negative line numbers?

The number of tracks might change, & you donOt know
the line number for the end

1 always represents the start
-1 always represents the end



4 IS Pne because we know
the number of tracks



X

4 no longer works!N lthe
number of tracks changed



X

-1 Pbxes It no matter how
many tracks



Named Lines



You can assign names to some or all grid lines, & those
names are mixed with your track sizes

The names, which you create, must go insid€]

grid-template-rows: [start] 100px [line-2]
100px [line-3] 100px [end]



You do not have to name every single line, & can
Instead name just the key lines Iin your layout

grid-template-rows: [start] 100px 100px
lline-3] 100px [end]



You can give a line more than# name If it serves more
than one purpose

grid-template-rows: [start] 100px 100px
[line-3 foo bar] 100px [end]



You can use the same name on multiple lines

grid-template-rows: [start] 100px 100px
[line-3 foo bar] 100px [end foo]



Once lines have names, you can use the name to place
an Item rather than a line number

You can mix named lines & line numbers, but that will
lead to Instant insanity






header-start
sidebar-start

) header-end |
body-start

| b()dy-end |
" sidebar-end

“w sidebar-end

header-end !
body-eﬂd |

“ header-start o *

body-start




header-start
sidebar-start

) header-end |
body-start

| b()dy-end |
" sidebar-end

“w sidebar-end

header-end !
body-eﬂd |

“ header-start o *

body-start




header-start
sidebar-start

) header-end |
body-start

| b()dy-end |
" sidebar-end

“w sidebar-end

header-end !
body-eﬂd |

“ header-start o *

body-start




header-start
sidebar-start

) header-end |
body-start

| b()dy-end |
" sidebar-end

“w sidebar-end

header-end !
body-eﬂd |

“ header-start o *

body-start




NEIRE AR




grid-template-areas

grid-area



We know how to layout a grid by positioning grid items
via grid lines

Another method: use grid template areas



grid-template-areas
DePnesnamed areas in the grid

All named areas must be rectangular



body IS a
rectangle Everything lays out nicely!



body IS NO
longer a
rectangle




grid-area

Places grid item In a nhamed area









When you debPne a named area, the lines around those
areas are automatically assigned implicit line names

You can use these implicit line names when placing
items via named lines



header-start

header-end !
body-start |
sidebar-start

body-end !
sidebar-end

header-start | ody-end | \ header-end |
body-start sidebar-start sidebar-end



Represents anull (empty) cell token






grid-template-
areas

16

52

10.1

10.3

of

of

grid-area

16

52

10.1

10.3

of

of






span <integer>
DePnehow many lines the grid area should extend

f you donOt supply &integer> , span defaults to 1 (no
-<Integers> or O









Sizing Tracks




Various ways to size row & column tracks

E <length>

E <flex> fr unit
E max-content

E min-content

E fit-content()

E minmax()

E auto (default)
E <percentage>

E subgrid



<length> data type; e.g.:

E 10px
E 10em
E 10rem
E 10vh

More In CSS Typography & CSS Data Types






fr

Grid Introduces a new unit: fr , short for fraction of the
free spacein the grid container

fr 1S calculated after any non-[3exible items

grid-template-columns: 200px 1fr 200px;
grid-template-rows: 1fr 2fr 1fr;



1fr

1fr

1fr



1fr

2fr

1fr



100
pX

1fr

1fr



Mmax-content

Largest content in a grid item determines the size of
the track

Similar to white-space: nowrap

No good use cases (prove us wrong!) N itOs the 8C
being completionist again












min-content

Track becomes assmall as it can be to accommodate
the width of the longest word , Image, video, bPxed-size
<div> , & SO On

Smallest content in a grid item determines the size of
the track, forcing all text to wrap

Useful for limiting text to the width of an image or
video, for instance









fit-content(<length>|<percentage>)

Largest content in a grid item determines the size of

the track, but not bigger than (<length>|
<percentage>)

Useful!



In this case, the text Is less than
1," pX, so the grid item Is as long
as the text



This text Is bigger than !," px, so
ItOs wrapped



minmax(min, max)

Debnes the size of a track as aninimum to maximum
range



The middle grid item IS
L™ pX, which Is the
maximum size we set



The middle grid
item will not get
smaller than
#"' pX



auto

Width automatically calculated based on content |,
similar to table layout algorithm

You abdicate control when you useauto , SO you may get
unexpected results

Note that auto track sizes (and onlyauto track sizes)
can be stretched byalign-content: stretch &
justify-content: stretch (more later)!



The rendering engine
determined those widths, which
may not be what you wanted



<percentage>

Using %with grid-template-columns & grid-
template-rows  vastly complicates things because you
have to takegrid-gap Into account

Do not use<percentage> !Nlusefr instead



subgrid

Tells achild grid to re-use the parent gridOs lines for
rows &/or columns

WeOll discuss this later



Track sizing playground

codepen.lio/
websanity/pen/oQLoBL



10

ro Y 16 52 101 103 57 57
max-content ~ +0 16 52 10.1 103 57 57
min-content ~ +0 16 52 10.1 103 57 57

fit-content() 1016 51 101 103 29 57

minmax() b 12 52 10.1 10.3 57 80




repeat()
Function




repeat(x, y)
CSS function for dePningrepeated tracks in a grid

Value for grid-template-columns & grid-template-
rows only



repeat(x, y)

X IS how many times to y IS a<track-list> - for
repeaty: example:

E <positive-integer> E 1r

E auto-fill E min-content 1fr

E auto-fit E 100px 1fr 200px



grid-template-columns: repeat(3, 100px);

3: Number of times to repeat
100px . <track list> {0 repeat

ORepeatl00px &timesO

Equivalent to grid-template-columns: 100px 100px
110[0]0)7¢






grid-template-columns: repeat(2, 50px 1fr);

2. Number of times to repeat
50px 1fr : <track list> (O repeat

ORepeabOpx 1fr ! timesO

Equivalent to grid-template-columns: 50px 1fr
50px 1fr;






grid-template-columns: repeat(2, 50px 1fr)
100px;

2. Number of times to repeat
50px 1fr : <track list> (O repeat

ORepeabOpx 1fr | times, then insert 100px O

Equivalent to grid-template-columns: 50px 1fr
50px 1fr 100px;






grid-template-columns: 100px repeat(2, 1fr)
110[0]0)7¢

2. Number of times to repeat
1fr : <track list> {0 repeat

Olnsert100px , then repeat 1fr ! times, then insert
100px O

Equivalent to grid-template-columns: 100px 1fr
1fr 100pXx;






grid-template-columns: repeat(3, minmax(100px,
1ir));

3: Number of times to repeat
minmax(100px, 1fr) . <track list> (O repeat

Olnsert a minimum size of100px & a max of1fr , then
repeat & timesO

Equivalent to grid-template-columns:
minmax(100px, 1fr) minmax(100px, 1fr)
minmax(100px, 1fr);



1fr wide



100px wide



100px widel!



auto-fill
Create new tracks tobll the container when there IS
enough room

auto-fit

Creates new tracks when there I1s enough room, but
then resizes tracks that have items so they bt the
container



All columns are 100px

Why are there & columns?



All columns are 1fr



Container has 100px of
Space, soauto-fill
creates a new track



auto-fit created a new
track also (see the, ?)
but only the &tracks
with items are resized




auto-fill
creates! extra
tracks



auto-fit created a new
track also (see the* ?)
but only the &tracks
with items are resized




auto-fill creates$ extra tracks



auto-fit

created a new
track also (see
the ' ?) but only
the & tracks
with 1items are
resized




Why ' lines for auto-fit ~ ? New tracks
are created, but they donOt have items in
them, so they take up no space & do not
a( ect the layout



No items, no tracks



auto-fill & auto-fit only create
I column tracks, but thereOs not
enough room with numeric for Its
& column tracks, so It blows out of
the container



Not yet large enough to create! - 100px
trackskE & numeric continues to blow
out of the container

Since thegrid-gap IS 20px , we
need 220B339px to create! tracks



repeat() b 16 59  10.1 10.3 57 80

* repeat(auto-fill, ...) & repeat(auto-fit, ...) still only support #repeated column
as of version%! (March 1" )



Aligning
Within the Grid




Gutters



row-gap
column-gap

gap



December#3$, "#% W&C Candidate Recommendation
for CSS Grid Layout Module Level#announced this
change:

ORemovedyrid-row-gap , grid-column-gap  , and grid-
gap properties, replacing with row-gap , column-gap |,
and gap which are now debPned in CSS Box Alignment.
(Issue #*)* )O



All gap properties have to do with setting the minimum
amount of space between rows & columns



row-gap

DePnesminimum size of grid gutter between rows

column-gap

DePnesminimum size of grid gutter between columns



gap

DePnesminimum size of grid gutter between rows &
columns

Shorthand for setting row-gap & column-gap



Values for row-gap , column-gap , & gap

E <length>
E <percentage> : never use this, or you shall sink into a
Styglan madness



All gap properties can accept#or! values, e.g.:

gap: lem
Sets value forboth row-gap & column-gap

gap: .oem lem
Sets value forrow-gap & then column-gap



No value set for rows, so they
default to 0






gap: 20px sets value forboth
row-gap & column-gap



gap: 10px 20px  sets value for
row-gap & then column-gap



All gap properties set the size of
the gridOs gutter between tracks

only, not between the container
& the 1items



" PROTIP

All gap properties set the minimum distance between
tracks, however, justify-content & align-content
(covered next) can increase the distance



grid-row-gap b 16 52 10.1 10.3 57 57
row-gap b 16 61 12 12 66 66
grid-column-gap b 16 52 10.1 10.3 57 57
column-gap D, 16 61 12 12 66 60
grid-gap D, 16 57 10.1 10.3 57 57

gap D 16 66 12 12 66 66




Aligning Grid Tracks




justify-content
align-content

place-content



Grid lines

Inline axis



All of the *-content  properties In this section align
tracks & gaps In relation to the grid container

Therefore, the container must be larger than the grid
for these to take g ect



gap properties set minimum amount of space between
tracks

The *content  properties align tracks within any free
space by specifying how the free space Is used

This may result In Increasing the gutter size set bygap



justify-content

Setsalignment of grid tracks & gaps along the inline
axis relative to the grid container; I.e., putting space
around columns

This will likely get used more than align-content

(which Is for the block axis, & which usually has a bPxed
height), because itOs more likely youOll have viewports
that are wider than the content, giving you free space



Values for justify-content

E normal /stretch : resizes grid items so grid Plls full
width of container (default)

E start : aligns grid Rush with start edge of container

E end: aligns grid Rush with end edgeof container

E center : aligns grid in center of container




normal
stretch

Resizes tracks sayrid Plls full width of container

normal IS the default, but it Is equivalent to stretch  In
grid layout

stretch  only a( ects tracks that are sizedauto

If a trackOs size is noduto , then normal & stretch  both
behave like start



Gap



Gap



Gap



Gap



More values for justify-content

E space-between : distributes all free space between
grid columns

E space-around : distributes all free space equally
around each column

E space-evenly : distributes all free space equally
between each column, as well as start & end of
container




Space-between

Distributes all free space between grid columns, so
there Is no free space at the start & end of the containe



Gap



Space-around

Distributes free space equally around (on elther side
of) each column

The amount of space added between each column IS
twice that which Is added to the start & end of the
container



Gap



space-evenly

Distributes all free space equally between each
column, as well as start & end of container , I.e.:

E start of container & #st column
E between each column
E between last column & end of container



Gap



E ------------------------------------ # SIDE NOTE-----------------------------------E

Why didnOt you see the Firefox Grid Inspector in the
last series of screenshots?

Because*-content  alignment causes very buggy
behavior in Firefox & it doesnOt highlight the grid

properly

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



align-content

Setsalignment of grid tracks & gaps along the block
axis relative to the grid container

Values & behavior are exactly likejustify-content ,
but for putting space around rows instead of columns






place-content

Setsalignment of grid tracks & gaps along the block &
Inline axes relative to the grid container

Shorthand for align-content & justify-content



place-content can accept#or! values, e.g.:

place-content: start
Sets value forboth align-content & justify-content

place-content: start space-between
Sets value foralign-content & then justify-content



align-content

justify-content

U,

16

52

10.1

10.3

of

of

place-content

79

60

11

11

59




Aligning Grid Items



align-items
justify-items

place-items
align-self
justify-self

place-self



All of the *-items & *-self  properties In this section
align grid items In relation to the areas in which they
are placed

Therefore, the area must be larger than the grid item
for these to take g ect



Align All Grid Items



justify-items

Aligns all grid items along the Inline axis of their areas



Values for justify-items

E normal : acts as eitherstretch  or start  (default)

E stretch : stretches grid items to Pll their areas but
only If items are sized auto

E start : align grid items Bush with inline start edges of
area

E end: align grid items RBush with inline end edges of
area

E center : align grid items in inline centers of areas



E ------------------------------------ # SIDE NOTE-----------------------------------E

There are some valuefN le.g.,self-start & self-end |
N lthat are for edge cases that we arenOt going to cover
here

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



normal

Default value that acts like stretch , unless the 3ex item

has Intrinsic dimensions, In which case It acts like
start

IsnOt CSS fun?



stretch

Stretches grid items to Pll their areas but only If items
are sizedauto (which iIs the default), so stretch IS what
youOre going to see most of the time when you brst
create a grid

If they are sized any other way,stretch  behaves like
start















align-items
Aligns all grid items along the block axis of their areas

Values & behavior are exactly likejustify-items . but
for a( ecting things along the block axis instead of inline






Align Individual Grid Items



align-self

Aligns a grid item along the block axis of Its area

justify-self

Aligns a grid item along the inline axis of its area



Values for align-self (block) & justify-self
(Inline)

E normal : acts as eitherstretch  or start  (default)

E stretch : stretches a grid item to bll its area but only
If Item IS sized auto

E start : align a grid item Rush with start edge of area

E end: align a grid item Bush with end edge of area

E center : align a grid item in center of area






place-self

Setsalignment of grid item along the block & Inline
axesrelative to Its area

Shorthand for align-self & justify-self



place-self ~ can accept#or! values, e.g.:

place-self: center
Sets value forboth align-self & justify-self

place-self: start center
Sets value foralign-self & then justify-self



align-items b 16 52 10.1 10.3 57 5/
justify-items b 16 45 10.1 10.3 57 57
align-self 100 16 52 10.1 10.3 57 57
justify-self b 16 45 10.1 10.3 57 5/
place-self ? ? 45 b b 59 59

*Use -ms-grid-column-align




There are! ways tracks are createdN leither by you or
for you

E Explicit : you explicitly debne how many rows &
columns there are In the grid (thatOs what weOve
learned until now)

E Implicit : items that donOt bt within the gridOs
explicitly dePned rows & columns will cause the
needed rows & columns to be created for you



Implicit Grid



grid-auto-rows
grid-auto-columns

grid-auto-flow



We explicitly created * tracks:
& columns & & rows



We added a grid item that
doesnOt bt, so a new Implicit
track Is created



grid-auto-flow
SpecibPes important behaviors of grid items

E the direction in which automatically placed items Pl
the grid : row or column?

E the direction in which implicit tracks are created
rows or columns?

E how automatically placed items are packed



Values for grid-auto-flow

E row : automatically placed items go in rows, & new
Implicit tracks are rows (default)

E column : automatically placed items go in columns, &
new Implicit tracks are columns

E dense : items attempt to PIl in empty areas earlier in
the grid where previous items wouldnOt bt, which may
very well cause items to appear out of order!



You can combine eitherrow or column with dense

E row dense : PIl each row using thedense algorithm
(identical to dense , so youOll never need to use it)

E column dense : PIl each column using the dense
algorithm



Why Is #" so short? Because the
default for sizing IS auto



Why Is #" so wide? Because the
default for sizing IS auto



Sparse packing Is the default: each item Is placed In
order, & If the item doesnOt Pt In an area, It skips ahead
to the next area i1t does Pt, leaving behind empty areas

Dense packing: each item Is placed Into the next area In
which it will Pt, including previous empty areas,
causing Items to appear out of order



Sparse packing by row



dense packing by row



Sparse packing by column



dense packing by column



grid-auto-rows

Specibes thesize of an implicitly-created grid row
track or pattern of tracks when grid-auto-flow: row

grid-auto-columns

Specibes thesize of an implicitly-created grid column

track or pattern of tracks when grid-auto-flow:
column



Values for grid-auto-rows & grid-auto-columns

E <length>

E <percentage>

E <flex> fr unit
E max-content

E min-content
E minmax()

\

E auto

repeat() IS MISSINg because values auto repeat, as
you will see



Note that you cannot combine grid-auto-rows &
grid-auto-columns because only#will have an g ect
due to grid-auto-flow

Either rows will be created (if grid-auto-flow: row ,
which Is the default) or columns (if grid-auto-flow:
column )



Implicit tracks are created when
items canOt bt In the grid

Since there are no items, no
Implicit rows are created, &
therefore no grid Is created



Note that the rows repeat
automatically, without needing

repeat()

Implicit rows are created to
accommodate grid items,
using the sizes we set



grid-antIO' b 16 52 101 103 57
oW

grid-auto- lov 16 70 10.1 10.3 57
TOWS

grid-auto- 1o 16 70 10.1 10.3 57
columns

* Uses-ms-grid-rows

& -ms-grid-columns







grid-template-rows: subgrid
grid-template-columns: subgrid

Tells a child grid to re-use the parent gridOs linesfor
rows &/or columns












subgrid 9,




Technigues



Grid items can also be [3ex
containers










Grid Bugs









Thank you!

scott@granneman.com
www.granneman.com
ChainsawOnATIireSwing.com
@scottgranneman

jJans@websanity.com
websanity.com
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Changelog

"1t "% #9ER.& Updated screenshots for max-content

"t "0e-#* &1 Added detalls re: grid-template-

columns & grid-template-rows - added span ; changed
subtitle; added compatibility tables where missing;
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Changelog

et " &4 Added new section oninspecting
Grids

"# -#"-#) &" : Moved grid slides out of CSS Layout &
INto Its own slide deck; updated grid screenshot from
Can | Use; completely re-organized the entire slide deck

& added tons of new content
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