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Notes & URLs for this presentation can be found...

» underneath the link to this slide show on
granneman.com

» at files.granneman.com/presentations/webdev/CSS-
Layout.txt


http://files.granneman.com/presentations/webdev/CSS-Layout.txt
http://files.granneman.com/presentations/webdev/CSS-Layout.txt
http://files.granneman.com/presentations/webdev/CSS-Layout.txt
http://files.granneman.com/presentations/webdev/CSS-Layout.txt

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 84.95% + 2.91% = e Ba55%
Method of using a grid concept to lay out content, providing a — iors
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 OCtObeI' 2018
Usage relative Date relative Apply filters ?
IE Edge  Firefox Chrome Safari Opera i0S Safari ~ Opera Mini ’B\:‘:\LZLO: ; B;ﬂ;t’:errry Opera Mobile C:fdr?;;m ; X::;?’; ifgr IE N

4-28
29—56'.

2=
10 =27

31-10 Bs8-43"032-102
2

10.1-11.10 44-55 R103-11.2 21-4.4.4 =il
o 10 A6 1

12 11.4 all

40-51’.

12 57

69 50 52-53
Ao —

58-69

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 ()f |\/| aI‘Ch 2020
Usage relative Date relative Apply filters ?
; : : : o . . * Android * .. * Chrome for Firefoxfor ~ UC Browser for  San
IE Edge Firefox Chrome Safari Opera i0S Safari Opera Mini il Opera Mobile Android Arndreid Android i

2_39
B10.51"

4-28

Botcet

SR 7] B
= 10 | 16-79 | 54-72

10-27

4-65

13 all

57
58 79

80 46

68

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 1s for laying out elements in a particular
direction along a (sometimes wrapped) line

Grid assigns objects within a matrix of columns & rows






With every other layout method except grid, you can
visualize the layout itself via the HTML

Grid, however, defines all layout in the CSS — the
HTML doesn’t necessarily tell you anything about the
actual rendered layout other than certain grid items
exist inside a grid container

Grid 1s ultimately about using CSS to define layout
scaffolding & then placing rendered boxes onto that
scaffolding



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



Concepts
& Terms




Grid container defines the grid structure
Grid 1s composed of lines, cells, areas, & tracks
Grid items are placed into areas

Grid gutters are thick lines between tracks



& HTML v

<div class="grid-container">

</div>

____________________________________________________________________

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

b CSS Compiled 5

.grid-container {
display: grid;

grid-template-columns: 100px 100px 100px; Grld COntalner

: grid-template-rows: 100px 100px 100px; 5 Creates a grid layOut COntext
» can be bigger (or smaller) than the

orid 1tself



& HTML -

<div class="grid-container">

</div>

____________________________________________________________________

____________________________________________________________________

8 CSS comp v

.grid-container {

sspioconis 1 Grid lines divide the grid, & they are

. ' ] ] |
p - — | ™~ I I 1 ~ o~ g~ 1 MmAVY ™ o
! | '8 ! LA b 1 {17 £ i { ) ] 418
L A O e J %..-’ LU UG \ 4 I/;l ! ! 1 | °

rid-template-rows: 100px | D0px ~. ;l key t() u n d e rSt an di ng g I'i d 1ay0 ut

This grid has 8 lines



¢ HTML 2 v
<div class="grid-container"> ;
</div> E

o3 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>

8 CSS co v

.grid-container {

fsplays grids Space between 4 adjacent grid lines

~1 = Jd ) i a N —I s | P 7~ l mwmoaoec ° 11 1 z‘ /."i_ L~ 11N lf »/\'Vi N \J/ l ( ,' | ,v');I N\ ®
{ ! I i~...'. L. "j i | l =__~'(I . ':;_/L !_. N "\_ ,'&_)' l~../, l l ! ; i ;' ° ‘-'_/,.‘ </ ‘...i ./"'“L ' l: J "./' !_,‘!’ ,""1 fi.f/‘ l'._’ J l__/! /\ ,

o " - S S A S A M/ .
o~ L ™ 4 d 7% 1AW IS - s —~ S PVallile @ | ,“\4 | Ny v/ / N ) Ny v/ | I.":v Vil a YA
R defines a grid cell

This grid has 9 cells



& HTML v

<div class="grid-container">

</div>

8 CSS co N

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

grid-template-rows: 100px 100px 100px
| P | i

Grid area 1s defined by 4 (not
necessarily adjacent) grid lines



& HTML v

<div class="grid-container">

</div>

& CSS v

.grid-container {
display: grid;

L sl o St MAA B e AfAwva ©s FATA va v | Al A vy
template-columns . 1YUpX 1YVYpX 1YYpX
|

Arnt Ao+omnl A+t rnranice 100AAnvy 1A0AnYv 1 ANV °
Ul U— LIl L L ULC-T OWS. 1LYYPDA 1YY DA J, JIP X E

Grid area is surrounded by 4 grid
lines around any number of cells



¢ HTML s ‘
<div class="grid-container"> ;
</div> §
e S a
2 o o
B CSS Compilec v

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

}
A cell 1s an area, but not all areas are

cells!



& HTML v

<div class="grid-container”> 5
</div> E
& CSS Compiled -

.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>

& CSS v

.grid-container {
display: grid;

CEMp late-columns : JUPX 1YUYpPpX 1YYPX

: grid-template-rows: 100px 100px 100px; S p a C e b etW e e n 2 a dj a C e Ilt g I,i d lin e S
defines grid tracks of columns or
TOWS



& HTML >

<div class="grid-container">

</div>

A column track

8 CSS Compile .

.grid-container {
display: grid; . .
oria-tenplate colume: 1000 00px 000 | HHOW many total tracks are in this

: orid?



& HTML v

<div class="grid-container">

</div>

A column track

8 CSS compile v

.grid-container {
display: grid:;

[ [
grid-template-columns: 100px 100px 100px; l IOW Illall S’ t Ot al tr a CkS are 1 Il tl 11 S

arid-temnlate-rows: 100px 100px 1000 X%
JgriLd Liuﬂj_ﬁihﬁ TOWS . qhﬂpﬁ\ _MM”Jﬂ\<LMwMJA
- 1

} gI‘id?
6!



& HTML v

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

& CSS ¥
.grid-container {

fetecen 1 Grid items are placed 1nto grid

NP LULC—=CO LUITr S 1OUVPA LUYUVYPA L

: grid-template-rows: 100px 100px 100px; ar e a S b a S e d O n gri d lin e S _ in thi S
case, an area equal to 1 cell



& HTML v

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

8) CSS Compilec v

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

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

} Grid items are placed into areas
Sal that can span more than 1 cell

grid-row: 3/4;
grid-column: 2/4;

¥
¢ JS v



& HTML v

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

8! CSS Compile v

.grid-container {
display: grid;

grid-template-columns: 100px 100px 100px; A 11 ‘ I 1 re Ct CI l 11( I r( E l l ()f rl d C O I lt al Il e r
grid-template-rows: 100px 100px 100px; E;
1d 1t "

& JS > * With a few exceptions



& HTML v

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

& CSS v

arid-contatner { This grid has 9 cells but only 1 item

*7g135: gPid;

- ~ ~ =l = 1 1IVVAVDY ™ © a1V ~ 1 I N v / ! | /1 v /
Bl J j (1] & ()1 LAl : | & VIVII) X | VIV) o, | VIVII I X >
- - | - | - y - — — — e W21 1112 | L S o e S N\ — K h —te - - ot 4 kY = S - “" ryF . ,

T Cells are not part of the DOM so
you cannot select them with CSS



& HTML v

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

a8 & @
Grid item between:
T * » row lines 1 & 2, & column lines
| 182
lines -3 & -4
» any others?

¢ JS v



& HTML v

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

8 & @
& CSS v Grid item between:

TS | » rowlines 3 & 4, & column lines
— » row lines -1 & -2, & column
A lines -2 & -3
» any others?

temp Late
|

LCII | l“} ‘_ B <

:



& HTML

<div class="grid-container">

</div>

e CSS Compiled

.grid-container {
display: grid;

gric
gric

grid

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

S S S S S S S S S O O e B N oo eeamaaeas  SSSSS e Sasea s s e

________________________________________________________________________________

_____________________________________________________________________________

L s e o o o o o s s o s S o e o 0 o o ot o oo o swrrven o o s AN e o e 8 e e vof i g e e o e

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>
8 €SS comi - Create a grid layout context
.grid-container { . . .
ﬁgdisplay: grid; Wlth dlsplay: grld
¥

Nothing to see because we

triggered the grid layout but
haven’t yet built a grid 0




& HTML =

<div class="grid-container">

</div>

____________________________________________________________________

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

e ~ Build the grid with tracks using

.grid-container { grid—template—COlumnS &
display: grid; .

E grid-template-columns: 100px 100px 100px; grld—template—rOWS

}

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

Now we see the grid container
because there’s a grid inside it e




& HTML v

<div class="grid-container">

</div>

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

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

& CSS compiled Vv

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

grid-template-rows: 100px 100px 100px; Add Space between traCkS USing

¢ grid-gap: 20px;

} grid-gap

Note the grid 1s now 340x340 e




& HTML v

<div class="grid-container"> o |

B <div></div> 1 § ; 2 E E 5

§ <div></div> BN &

¥ <div></div- b é;ém_"um_uum;né ----------------------

</div> B
# CSS compiled v

.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 e




¢ HTML v
<div class="grid-container">

<div></div>
<div></div> 0 N
<div></div> ¥ L e
</div> 2 2 ...................... =
8 CSS Compiled v &
.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;
f
.grid-container > :nth-child(3) {

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

> grid-column-end: 4;

} grid-row-start: 2;

_?gric—row—end: 4
¥
¢ JS




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+

<!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

1. Indicates a grid container

.grid-cont&liner
display: grid;
backgrdund-cgilor: @ #444;
° o grid-template-columns: 100px 100px 100px;
2. Clle tO I'€Veal 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 1d="stylus-19" class="stylus"
type="text/css">(=)</style>

p <style id="stylus-20" class="stylus"
type="text/css">()</style>

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

Line numbers appear - pOSitiVe gr1d—conta1ner{3 main.css:7
& negative — as do gutters

¥ display: # grid;

¥ background-color: @ #444;

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

¥ grid—-gap: » 20px;

g

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

Under Layout > Grid, you can Overtay Gric Grid Display Settings

. . ® div.grid-container O @ " Display line numbers
change what appears, including : B e
the colors of the lines 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 {

NOthiIlg much here... } i B

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



div.grid-container 565 x 340

® 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
= Hover over the
<Qlv~>
3 . .
- orid container
</div>

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

Filter :hov

element.style {
+

html [Attributes Style] {
-webkit-locale: "en";

/
html { user agent stylesheet| | ~— —
display: block;
. -
Filter | Show all
»display
block
height

420px



v O Elements Console  Sources Network » ¢ X

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

v <body>
v <div class='"grid-container'>
div 100 x220 <div>
1
</div>
<div>
2
</div> h
<div- Hover over the
3 L [
</div> d
</div grid 1tem

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

Filter thov .ClS -+ pessenes RGReR e EEEEEE R
element.style { b L
} ROECOl
html[Attributes Style] { padding :
-webkit-locale: "en"; -1 -1 -] 645 x 420 |- :- |-
} | : ‘
html { user agent stylesheet | S
display: block;
R I P S e e
Filter | Show all
»display
block
height

420pX



Safari’s Inspector does nothing special for grid, so it’s
pretty useless



Triggering
Grid Layout




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

Creates a grid layout context inside the box:

» Grid box aligns vertically (because block)

» Creates the grid container

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

» Immediate children become grid items



Note that there are no grid items yet!




& HTML -

<div class="grid-container"> o Lo
E <div></div> 1 E E 9) ; E 3
- <div></div> P £
¥ <div></div> ;uém""mm""m_éné ......................

</div> Rl i el

"""""""""""""""""""""""""""""""""""""""""""

_____________________________________________________________________________

% CSS compile s

.grid-container {
/‘% cC N ] 71\ ° " ®
ULSP L @ )/ . g ISk d 3
grid-template-columns: 100px 100px 100px;

s e | B A At LAy YOy 1O s
grid-template-rows: 100px 100px 100px;
—? .

orid-gap: 20px Each grid item creates a new layout
context, so each grid item can itself
be a flow, flexbox, or grid container

¥



Track Basics



When you create tracks, you define

» whether they are columns or rows

» how many tracks there are

» the size of the tracks

» 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
define the grid



grid-template-columns

Explicitly defines size & number of grid columns, &
[ine names via a <track list>

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

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



grid-template-rows

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

Same rules as grid-template-columns






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



A
l'l

grid-
template-
columns

16

10.1

10.3

o/

o/

grid-
template-
rows

16

52

10.1

10.3

o/

o/

* IE uses the older grid-columns & grid-rows, which autoprefixer should take care of for you



Placing Items




5 ways to place grid items

» Automatic

» Numbered lines
» Named lines

» Named areas

» Spans



By default grid items are placed automatically in the
same order as your code, as you've seen”

You can position grid items manually, however

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



grid-row-start grid-area
grid-row-end

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

grid-column



Values:

» <integer>: positive or negative

» <custom-ident>: name you choose

» 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 1 edge of a grid item 1is
placed

Values specity start or end line; e.g.,

grid-row-start: 3



grid-row
grid-column

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

Values specify start and end lines; e.g.,
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 specifies 4 start & end lines; e.g.,

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

grid-area: 2/2/4/5



grid-row-start 10.1 10.3
grid-row-end 10.1 10.3 5§57 5/
gr ld'coit:?; 16 52 10.1 10.3 57 57
grid-column-end 16 52 10.1 10.3 57 57
grid-row 16 52 10.1 10.3 57 57
grid-column 16 52 10.1 10.3 57 57




s HTML > a
<div class="grid-container"> i
</div>
s « What number is this line?

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

¥



s HTML > a
<div class="grid-container"> i
</div>
s « What number is this line?

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

grid-template-rows: 100px 100px 100px; 2 and —3
¥



¢ HTML |
<div></div>

Vi
3 <div></div> I
4 <div></div>
| ﬂ | CSS Compiled v
1~ .grid-container {
i display: grid;
3 grid-template-columns: 100px 100px 100px;
4 grid-template-rows: 100px 100px 100px;
5 grid-gap: 20px;
6 1}
7/~ .grid-container > :nth-child(l) {
g g grid-row-start: 1;
9 g grid-row-end: 4;

§ grid-column-start: 3;
i grid-column-end: 4;

10

13+ .grid-container > :nth-child(2) {
14 g grid-row: 2 / 4;
1L g grid-column: 1 / 3;

ks

=
@)

17+ .grid-container > :nth-child(3) {
12 & grid-area: 1 /1/ 2 / 3;
i O N EEEEE—E————————————.,




Negative Line Numbers



& HTML v

<div class="grid-container">

</div>

% CSS compile v

pE— Use negative numbers to count
l L M H L . 100px 100px 100px; baCkwaI'dS fr()m the ends

l ™ YY1 VS - -|~~ ™ g ™ . L / y
urLu~vampluLt-LulUMHb. JUYP X

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



Why negative line numbers?

The number of tracks might change, & you don’t know
the line number for the end

1 always represents the start
-1 always represents the end



& HTML v ‘ a a e

<div class="grid-container"> o
<div></div> EE |
</div> N

] CSS Compiled N

.grid-container {
display: grid; N R
grid-template-columns: 100px 100px 100px; 9 ------------------------
grid-template-rows: 100px 100px 100px; [ i i
grid-gap: 20px;

¥
.grid-container > :nth-child(1l) {

grid-row-start: 1; o‘ e e ‘

grid-row-end: 2;
grid-column-start: 1;
§ grid-column-end: 4;
¥

4 1S fine because we know
the number of tracks



& HTML

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

</div>

o CSS Compiled

.grid-container {
display: grid;

§ gric
grid
gric

¥

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

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

griia

grid

gric
§ gric
¥

-row-start: 1;
-row-end: Z;
-column-start: 1;
-column-end: 4;

4 no longer works — the
number of tracks changed

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

___________________________________________________________________________________________________________________




& HTML

<div class="grid-container">

<div></div>

</div>

] CSS Compiled

.grid-container {

¥

display: grid;

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

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

]
¥

grid-row-start: 1;
grid-row-end: 2;
grid-column-start: 1;
grid-column-end: -1;

-1 fixes 1t 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 inside [ |

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 1in your layout

grid-template-rows: [start] 100px 100px
[l11ne-3] 100px [end]



You can give a line more than 1 name if it serves more
than one purpose

grid-template-rows: [start] 100px 100px
[l11ne-3 foo bar] 100px [end]



You can use the same name on multiple lines

grid-template-rows: [start] 100px 100px
[l11ne-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 INSARITY



‘& HTML

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

3 <div></div>

4 <div></div>

S </div>
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& CSS (scss) =
& JS v




& HTML

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

</div>

& CSS (scss)

.grid-container {
display: grid;
grid-template-rows:
[header-start sidebar-start]
100px
[header-end body-start]
100px
100px
[body-end sidebar-end];
grid-template-columns:
[header-start body-start]
100px
100px
[header-end body-end sidebar-start]
100px
[sidebar-end];

& JS

header-start
sidebar-start

| header-end
bOdY -start

~ body-end
#° sidebar-end

% header-start

" sidebar-end

header-end
body-end

body-start " s idebar-start



‘& HTML

1. <«div class="grid-container"> .
2 <div></div> o
3 <div></div> - '
4 <divs</div> o header-start
o </div> o sidebar-start
@ CSS (scs) . ,
/¢ .grid-container > :nth-child(1l) { j:: “w, header-end
B grid-row-start: sidebar-start; 0 body-start
9 grid-row-end: sidebar-end; %
grid-column-start: sidebar-start; = bod g
11 § grid-column-end: sidebar-end; - ? y—-€en
12 } - sidebar-end
12+ .grid-container > :nth-child(2) { ~E
14 grid-row: body-start / body-end; ~
15 grid-column: body-start / body-end;
16 }
17+ .grid-container > :nth-child(3) {
grid-area: header-start / header- sidebar—-end
start / header-end / header-end;
: ; ) header-end
‘ % header-start body-end
body-start sidebar-start




‘& HTML

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

2 <div></div>

3 <div></div> %

4 <div></div> header-start

o </div> sidebar-start

& CSS (scss)

[ v .gr'id-container' > :nth-child(1l) { header-end

8 grid-row-start: sidebar-start; body-start

9 grid-row-end: sidebar-end;

10 rid-column-start: sidebar-start;

s . ’ body-end

11 grid-column-end: sidebar-end; ,
sidebar-end

12}
' § .grid-container > :nth-child(2) {
. grid-row: body-start / body-end;

5§ grid-column: body-start / body-end;

16 }

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

18 grid-area: header-start / header- sidebar—-end

start / header-end / header-end;

} header-end

body-end
sidebar-start

‘\aheader—start
body-start




‘& HTML

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

2 <div></div>

3 <div></div> %

4 <div></div> header-start

o </div> sidebar-start

& CSS (scss)

[ v .gr'id-container' > :nth-child(1l) { header-end

vy

8 grid-row-start: sidebar-start; body-start

9 grid-row-end: sidebar-end;

10 grid-column-start: sidebar-start;

11 grid-column-end: sidebar-end; pody-end
12} sidebar-end

12+ .grid-container > :nth-child(2) {
14 grid-row: body-start / body-end;
15 grid-column: body-start / body-end;
16 }
!/ ¢ .grid-container > :nth-child(3) {

. grid-area: header-start / header-
' start / header-end / header-end;

A S
.U (®

./
B

sidebar-end

header-end
body-end
sidebar-start

*xheader—start
body-start




Named Areas




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
Defines named areas in the grid

All named areas must be rectangular



& HTML

<div class="grid-container">

<div></div>
<div></div>
<div></div>

</div>

& (CSS (scss)

grid—templaté—tolumns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

(RS S ene : OV
¥ "header header header"
g "body body sidebar"
¥ "body body sidebar"; § ¥

> :nth-child(1) {
grid-area: header;

> :nth-child(2) { body 1S a
grid-area: body;

} rectangle

> :nth-child(3) {

grid-area: sidebar;

Everything lays out nicely!



& HTML

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

</div>

& CSS (scss)

grid—tehplaté—tolumns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

¢ "header body header"
g "body body sidebar"
¥ "body body sidebar"; § ¥

> :nth-child(1l) {
grid-area: header;

¥ o
> :nth-child(2) { body 1S No
grid-area: body;

} longer a

> :nth-child(3) {

grid-area: sidebar; reCtangle




grid-area

Places grid item in a named area



¢ HTML

<div class="grid-container">
<div class="grid-item top">1</div>
<div class="grid-item bottom">2</div>

<div class="grid-item sidebar">3</div>
</div>

& CSS

.grid-container {
width: 100vw;
min-height: 100vh;
display: grid;
grid-template-columns: repeat(3, 1fr);

grid-template-rows: repeat(2, 1fr);
grid-gap: .5em;
grid-template-areas:
"tp tp side”
"bt bt side";
¥

. tOp Rt
grid-area: tp;

¥

.bottom {
& JS




& HTML <

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

</div>

& (CSS (scss) v

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

¢ grid-template-areas:

I "header header header"

"body body sidebar"

"body body sidebar";

¥ > :nth-child(1) {
k. grid-area: header;

$ }
{ > :nth-child(2) {
I grid-area: body;

i |

£ > :nth-child(3) {

¢  grid-area: sidebar;

.
¥

& JS o



When you define 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



& HTML

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

</div>

& CSS (scss)

grid—%ehpl
grid-templ

g grid-templ

"header
"body
"body

¥ > :nth-child(1) {
}  grid-area: header;

¥ > :nth-child(2) {
grid-area: body;

t > :nth-child(3) {
. grid-area: sidebar;

header-start

ate-columns: 100px 100px 100px;
ate-rows: 100px 100px 100px;
ate-areas:

header header”

body sidebar”

body sidebar"”;

header-end
body-start
sidebar-start

body-end
sidebar-end

header-start body-end % header-end
body-start sidebar-start sidebar-end



Represents a null (empty) cell token



& HTML <

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

</div>

& (CSS (scss) v

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

"header header ."

"body body sidebar"

"body body sidebar";

> :nth-child(1) {
grid-area: header;

¥

> :nth-chi1ld(2) {
grid-area: body;

¥

> :nth-child(3) {
grid-area: sidebar;

¥

¥
& JS .



1 d-t late-
gri emplate 16

N 52 10.1 10.3

grid-areal — 16 52 10.1 10.3 57 57







span <lnteger>
Define how many lines the grid area should extend

If you don’t supply a <integer>, span defaults to 1 (no
-<integers>0ro



& HTML >/ o a a ° , :G: ‘

<div class="grid-container"> N
<div></div> N g
<div></div> 0
<div></div>

</div>

& CSS (scss) X

.grid-container {
display: grid;
grid-gap: 20px;
grid-template-columns: repeat(6, 50px);
grid-template-rows: 100px 100px 100px;
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& CSS (scss)

‘& HTML

d-row-start

gri
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S1zing Tracks



»

»

»

»

»

»

»

»

»

Various ways to size row & column tracks

<length>
<flex> fr unit
max-content
min-content
fit-content ()
minmax( )

auto (detault)

<percentage>
subgrid



»

»

»

»

<length> data type; e.g.:

10px
1 0em

10rem
10vh

More in CSS Typography & CSS Data Types



& HTML

<div class="grid-container">

<div></div>
<div></div>
<div></div>

</div>

& CSS compiled

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

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

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

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




fr

Grid introduces a new unit: fr, short for fraction of the
free space 1n the grid container

fr 1s calculated after any non-flexible items

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



& HTML

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

3 <div></div>

4 <div></div>

o </div>

- CSS compiled

1+ .grid-container {
2 display: grid;
grid-gap: 20px;
i grid-template-columns: 1fr 1fr 1fr; |
grid-template-rows: 100px 100px 100px; .
¥

3
4
5
6
/




& HTML

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

3 <div></div>

4 <div></div>

o </div>

- CSS compiled

1+ .grid-container {
2 display: grid;
grid-gap: 20px;
i grid-template-columns: 1fr 2fr 1fr; |
grid-template-rows: 100px 100px 100px; .
¥

3
4
5
6
/




& HTML

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

3 <div></div>

4 <div></div>

o </div>

- CSS compiled

1+ .grid-container {
2 display: grid;
grid-gap: 20px;
§ grid-template-columns: 10@px 1fr 1fr; 3
grid-template-rows: 100px 100px 100px; .
ks

3
4
5
6
/




max—-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!) — it’s the W3C
being completionist again



& HTML

<div class="grid-container">

<div></div>

<div>Cthulhu R’lyeh!</div>

<div></div>
</div>

& (CSS (scss)

.grid-container {

display: grid;

grid-gap: 20px;
grid-template-columns: 100px max-

g content 100px;

grid-template-rows: 100px 100px

100px;

¥

.grid-container >

Js
& JS

content:

none;

: :before {

Cthulhu R'lyeh!

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

__________________________________________________________________________________________________________________




& HTML V% o 9 9

<div class="grid-container">

<div>Ph’nglui mglw’nafh Cthulhu
R’lyeh!</div>

<div></div>
</div>

ed * Ph’nglui mglw’nafh Cthulhu Rlyeh!

& (CSS (scss) Y

.grid-container {
display: grid;
grid-gap: 20px;
g grid-template-columns: 100px max-
| content 100px;

grid-template-rows: 100px 100px 4 2

100px; B A A

¥

.grid-container > ::before {
content: none,

Js
& JS v



‘& HTML

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

Z <div></div>

-+ <div>Ph’nglui mglw’nafth Cthulhu
R’lyeh wgah’nagl fhtagn!</div>

4 <div></div>

o </div>

& CSS (scss)

.grid-container {
display: grid;
grid-gap: 20px;
‘¢ grid-template-columns: 100px max-
g content 100px;
; grid-template-rows: 100px 100px
100px ;
}

&+ /* uninteresting stuff below here
*/
.grid-container > ::before {
content: none;

}
& JS




min-content

Track becomes as small as it can be to accommodate
the width of the longest word, 1image, video, fixed-size
<div>, & SO on

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

Usetul for limiting text to the width of an 1mage 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!



& HTML v

<div class="grid-container">
<div></div>
<div>Ph’nglui mglw’nafh</div>
<div></div>

</div>

Ph’nglui mglw’nath

& CSS (scss) Y

.grid-container {
display: grid; . .
arid-gap: 20px; In this case, the text is less than
§ grid-template-columns: 10@0px fit-

content(250px) 100px; 250pX, SO the gI'id itEm iS aS lOIlg

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

: as the text

& JS -



¢ HTML hd
<div class="grid-container"> Ph’l’lgllﬂ mglw’naﬂ1

<div></div> ’
<div>Ph’nglui mglw’nafh Cthulhu R’lyeh Cthulhu R’lyeh
wgah’nagl fhtagn!</div> wgah’nagl ﬂqtagn!
<div></div>
</div>

& CSS (scss) V

.grid-container {
display: grid;

grid-gap: 20px; This text 1s blgger than 23510 0); 610,
§ grid-template-columns: 10@0px fit- ¢ 9
content(250px) 100px; ].t S Wrapped

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

& JS -



minmax(min, max)

Defines the size of a track as a minimum to maximum
range



& HTML v

<div class="grid-container">
<div></div> Cthulhu R’lyeh!
<div>Cthulhu R’lyeh!</div>
<div></div>

</div>

& CSS compilec v

.grid-container {
display: griad;
grid-gap: 20px;

§ grid-template-columns: 10@px minmax(1@@px, 250px) 100px;
grid-template-rows: 100px 100px 100px;

¥

. The middle grid item is

: 250px, which 1s the
maximum Size we set



& HTML

<div class="grid-container">
<div></div>
<div>Cthulhu R’lyeh!</div>
<div></div>

</div>

.grid-container {
display: grid;
grid-gap:. 20px;

§ grid-template-columns: 10@0px minmax(1@@px, 250px) 100px;
grid-template-rows: 100px 100px 100px;

¥

.grid-container > ::before {
content: none;

¥

Cthulhu
R’lyeh!

The middle grid
item will not get
smaller than
110]0)0):¢



auto

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

You abdicate control when you use auto, so you may get
unexpected results

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



& HTML v

<div class="grid-container"> Ph’nglui mglw’naﬂ1 Cthulhu R’lyeh
<div>Ph’ngluil mglw’nafh Cthulhu R’lyeh wgah’nagl ﬂntagn!

wgah’nagl fhtagn!</div>
<div>Nyarlathotep</div>
<div>Great 0ld One</div>

</div>

Nyarlathotep Great Old One

o CSS Compiled v

.grid-container {

disploy: grid: The rendering engine

grid-gap: 20px;

§ grid-template-columns: auto auto auto; determined thOse Widths) WhiCh
} may not be what you wanted

& JS -



<percentage>

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

Do not use <percentage> — use fr instead



subgrid

Tells a child grid to re-use the parent grid’s lines for
rows &/or columns

We’ll discuss this later



& HTML

<div class="grid-container">

<div></div>
<div></div>

<div></div>
</div>

& CSS (scss)
.grid-container {

display: grid;

grid-gap: 20px;

L/
//
[/
//
L/
L/
//
//

grid-template-columns:

grig
grid
grid

grid

-tem
-tem
-tem
-tem

grid-tem

grid
grid

grid

-tem
-tem
-tem

plate-col
plate-col
nlate-col
plate-col
plate-col
plate-col
plate-col

plate-col

umns .
umns .
umns .
umns .
umns .
umns.
umns .
umns .

100

16 ] i by U ] e

LR Ll e

100px 1fr 1fr;

100px minmax(1@0px, 250px) 100px;
100px max-content 100px;

100px min-content 100px;

100px fit-content(250px) 100px;
100px minmax(100px, 250px) 100px;

px 100px 100px;

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

Track sizing playground

codepen.io/
websanity/pen/oQLoBL


http://codepen.io/websanity/pen/oQLoBL
http://codepen.io/websanity/pen/oQLoBL
http://codepen.io/websanity/pen/oQLoBL
http://codepen.io/websanity/pen/oQLoBL
http://codepen.io/websanity/pen/oQLoBL
http://codepen.io/websanity/pen/oQLoBL

fr 10 16 52 10.1 10.3 57

max-content 10 16 52 10.1 10.3 57 57

min-content 10 16 52 10.1 10.3 57 57

fit-content() 19 16 51  10.1 10.3 29 57

minmax()  — 12 52 10.1 10.3 57 S0




repeat/( )
Function



repeat(x, V)
CSS function for defining repeated tracks in a grid

Value for grid-template-columns & grid-template-
rows(Hﬂy



repeat(x, Vy)

x 1S how many times to y 1S a <track-1list>; for
repeat y: example:

» <positive-integer> » 1fr

» auto-Ffill » min-content 1lfr

» auto-fit » 100px 1lfr 200px



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

3: Number of times to repeat
100px: <track list> 10 repeat

“Repeat 100px 3 times”

Equivalent to grid-template-columns: 100px 100px
100px;



& HTML v

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

<div></div> ] o [PORN L“Lm_""m_""miué ......................
2 3 Vi A i R Ll L - |

</div>

ol CSS Compiled Vv

.grid-container {
display: grid;
grid-gap: 20px;
§ grid-template-columns: repeat(3, 100px);

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

¢ JS v



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

2: Number of times to repeat
50px 1lfr:<track list> 10 repeat

“Repeat 50px 1fr 2 times”

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






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

2: Number of times to repeat
50px 1lfr:<track list> 10 repeat

“Repeat 50px 1fr 2 times, then insert 100px”

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






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

2: Number of times to repeat
1fr: <track list> 10 repeat

“Insert 100px, then repeat 1fr 2 times, then insert
100px

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



& HTML v

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

<div></div>
</div>

e CSS Compiled 2

.grid-container {
display: grid;
grid-gap: 20px;
§ grid-template-columns: 100px repeat(2, 1fr) 100px;

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

& JS o



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

3: Number of times to repeat
minmax(100px, 1lfr):<track list> 10 repeat

“Insert a minimum size of 100px & a max of 1fr, then
repeat 3 times”

Equivalent [0 grid-template-columns:
minmax(100px, 1fr) minmax(100px, 1lfr)
minmax(1l00px, 1lfr);



numeric

1fr wide




numeric

100px wide




& HTML v

<div class="grid-container numeric"> numeric
<div></div>
<div></div>
<divs</div> 1 2
</div>

100px wide ®

8 CSS compiled v

.grid-container {
display: grid;
grid-gap: 20px;
grid-template-rows: 50px 50px;
¥
.grid-container.numeric {
§ grid-template-columns: repeat(3, minmax(1@@px, 1fr));
¥



auto-fill
Create new tracks to fill the container when there 1s

enough room

auto-fit
Creates new tracks when there 1s enough room, but

then resizes tracks that have items so they fit the
container



e HTML v

<h3>auto-till<ns> . auto-fill
<div class="grid-container fill"> ‘ a a

<div></div> D
<div></div> Il 9) 3

<div></div>

</div> 2 4

<h3>auto-fit</h3> (3 2

<div class="grid-container fit"> All C()hlmnS are 1 O OPX a e ﬁ

<div></div> auto-fit

& CSS . .A o v ‘ ° a

.grid-container {

sisplay: grid; Why are there 3 columns?| o

arid-aan: 70pnx:
fw.jj | LU ‘,, “ '- ° L. |_) /Ny

grid-template-rows: 50px 50px;
.grid-container.fill { ﬁ e a

grid-template-columns: repeat(auto-fill, minmax(1@0px, 1fr)); numeric

.grid-container.fit { D
grid-template-columns: repeat(auto-fit, minmax(1@0px, 1fr)); 1 2 3

.grid-container.numeric {
 grid-template-columns: repeat(3, minmax(1@0px, 1fr));




& HTML v

<h5>auto-Ti1lL</h>5>
. L . . auto-fill
<div class="grid-container fill"> ',

<div></div> D
<div></div> 1 2 3

<div></div> All COlumnS are 1fr

</div>

<h3>auto-fit</h3>
<div class="grid-container fit">

<div></div> auto-ﬁt

Y [ 7 A fee e

& CSS Compile v

.grid-container { 1 2 3
display: grid,

= ] N M
1 V1 M 71 raVPala y 4 N/
grid-gap: 20px;
- e
1 - .~-~: e 1A o~ — o P all p— r "’,\"‘ S \/ [: ‘,‘ N\
agrrda-tcem !‘_;' 1 ace-rons:. D v L ) X ¥ m )X ¢

50px;
¥

.grid-container.fill {

grid-template-columns: repeat(auto-fill, minmax(1@0px, 1fr)); numeric

.grid-container.fit {
grid-template-columns: repeat(auto-fit, minmax(1@0px, 1fr)); 1 2 3

.grid-container.numeric {
i grid-template-columns: repeat(3, minmax(1@0px, 1fr));




& HTML v
<div class="grid-container fill"> auto-ﬁll

oy Container has 100px of | g® v o

<div></d1iv>

Jewdv o gpace, SO auto-fill " : ‘ :

</div>

... ... creates a new track

<div class="grid-container fit">

<div></div>

<divs></div> auto-fit

8 CSS compile . ‘,

.grid-container { 1 2 5
display: grid;

a“"} 13 ",.—;: ] “"VJ \f.-—j ' .-»'j r i/' l‘/"'j r,—-“ \‘|~ 2
gria-gap:. £Ypx;

P B I I e P g O A O\ A
1 ‘s 4 vlf—_\ vy V \ - > w4 v 7 -"’ 1 ‘,. C o — / v \/ - | / ™ \/ o
‘L’ '! I L ‘!'./': - i | I !_,I ‘l_ }:./']L L.. ;'T_l ,\_/" V ".'I - o D I’\ _.») },_/,[ \ 7 l‘(_,‘i _/'l /\ ,

.grid-container.fill {

grid-template-columns: repeat(auto-fill, minmax(1@0px, 1fr)); numeric

.grid-container.fit { |
grid-template-columns: repeat(auto-fit, minmax(1@0px, 1fr)); 1 2 3

.grid-container.numeric {
i grid-template-columns: repeat(3, minmax(1@0px, 1fr));




& HTML -

<div class="grid-container fill"> auto-ﬁll
<div></div>
<div></div>
<div></div> 1 2

</div> D

<h3>auto-fit</h3>
<aiviclass=:grid

«siwvave auto-fit created a new
<div></div>
o track also (see the 57?) v
sieconcanes - pUt only the 3 tracks 1 2

displec ;: grld

..... W1th 1tems are resized

auto-fit

v

HI 1

.grid-container.fit { =
§ grid-template-columns: repeat(auto-fit, minmax(1@0px, 1fr)); 1 2

.grid-container.fill {
§ grid-template-columns: repeat(auto-fill, minmax(1@@px, 1fr)); numeric

.grid-container.numeric {
§ grid-templc olumns: repeat(3, minmax(100px, 1fr));
¥




¢ HTML -
<div class="grid-container fill"> autg-ﬁll

<civ></c?v> auto—fill

<div></d1iv>

«vevdie - oreates 2 extra L 5 -

</div>

<h3>auto-fit</h3> traCkS

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

% CSS compile 4

.grid-container {
display: grid;

A e
f‘:/g I L \A Ej} \f_/f. '-i ° - l‘:. J I[_r’ 7\ ,
A1 A +=Aamn P AR E A = it
C\":! I L ‘!'./': - L—Si | I !_,I ‘L }:./']L L.. ;'T_l ,\_/'! ll.r" .".' ~[:'5 @ - I / }.J /"1‘ - ‘l - \ ,

.grid-container.fill { " ‘!
§ grid-template-columns: repeat(auto-fill, numeric
minmax(1@0px, 1fr)); D
.grid-container.fit { I 2 5
§ grid-template-columns: repeat(auto-fit,

minmax(100px, 1fr));

} ™
.grid-container.numeric { a e a

& JS Vv



& HTML ™
<div class="grid-container fill"> auto-ﬁll

auto-fit created a new
track also (see the 6?) : : -
but only the 3 tracks

with items are resized

<div></div>

QCSS mpi v

.grid-container {
display ¥agrid;

1a y ,‘"‘ Omm —'! ::-‘.’ “ . "'_"__ ole' \\J = = —; N\ \/ ‘N Y\ o

¥
.grid-container.fill {
§ grid-template-columns: repeat(auto-fill,

minmax(100px, 1fr));

¥

.grid-container.fit {

§ grid-template-columns: repeat(auto-fit,
minmax(100px, 1fr)); EEUC AR
¥ -
.grid-container.numeric { a a a

¢ JS ¥



& HTML v

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

<div></d1iv>
</d1iv>

<h3>auto-fit</h3>

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

8 CSS compi X%

.grid-container {
display:ygrid;

1 s aVal ol IV *
! { 4 Lt AL A } XJLJ /\
A v VAL . LU /N

grid-template
.grid-container.fill {
§ grid-template-columns:
repeat(auto-fill, minmax(100@px,
_|_ 'i f'] )) ; 2 — o - (O caby o 5
.grid-container.fit {
§ grid-template-columns:
repeat(auto-fit, minmax(100px,

1Fr));
¢ JS v

auto-fill

auto-fit

numeric

auto-fill creates 4 extra tracks
o

-
k.
8
B
Ve
k-
R
- )
Ve
€«
o«
8



¢ HTML N
auto-fit auto-fill

created a new
track also (see
the 8?) but only
the 3 tracks

» - with 1items are
resized

1 2 3

17 - e | AMr T 1 - A NOWe * = » ; '\
“j 1 . \A - el LI L - N ! - 1Y D o - S WS TN - NS TN g

.grid-container.fill {

§ grid-template-columns:

repeatCauto-f1ll, minmax(100px,

1fr));
¥ 1 2

.grid-container.fit {

repeat(auto-fit, minmax(100px,




& HTML v

<h3>auto-fill</h3> auto-fill

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

<div></div> 1 2 3

<div></div> %

</div>

<h3>auto-fit</h3>
<alv class=:gria-container fiit >
<div></div>

% CSS compile X

.grid-container {
display: grid;

Fa B a B 71 'aVala 3 =) l{_:" NN\ ®

grira-gap. Z9pXx

e T R A el - ~ = - E A5

g ‘4 1 e wdl 21a’ ' 4 = mll & a A A C o =174 14 \ — 1 ahYah
IL/ ! I L {;‘ v l».. (—:\‘ H I !_;‘!I ’}A_/‘l l__ "-tl. ] ",__/'l “u‘ Y -{_—:3 @ __}" i’\ .-:} :5_:} /_n(;\ ._.!‘ L:’/:l _./‘i /h\. ,

.grid-container.fill {

B
§ grid-template-columns: . .
Z??iiJ.CCOUtO—ﬁH’ minmax(100px, Why 8 11neS fOI' autO—flt? NeW traCkS
b are created, but they don’t have items in

.grid-container.fit {

§ Jlu./ '-@rrlﬁ_flui,(i columns: them, SO they take up nO Space & dO nOt

repeat(auto—fit, minmax(100px,
1£r)); affect the layout

& JS 4




& HTML v

<h3>auto-fit</h3> auto-fill
<div class="grid-container fit">

</div> 1 2 3

<h3>numeric</h3>
<div class="grid-container
numeric'>

<div></div>
<div></div>

I,_auto-ﬁt
B CSS com ‘ e
display: grid;

jrid ' ap: 20px; ’_ B D e NO items ] n O traCkS

S——p— = - . 7 1A 1S o ! —~ P all 1l el e I A v | . AV \/
e =eH 9 1_ e = FOONnNS - SYUDX DSVUDX

: g
.grid-container. fill { Dglﬂ

— e A e e A PR AN o~ ¢
grida-temp 1 ace-coLumns.:

r’ebeat(auto -f1ll, minmax(100px, numeric

} B

.grid-container.fit { 1 2 5

P A | A4~ ~r M ®
grra-cemp Ldte-coLumns: D

repeat(auto-fit, minmax(100px,
1fir));
l 2

& JS v




& HTML

arato il auto-fill & auto-fit only create Gauto-ﬁll

=alvicilass==grtl

<i-vdiv- o column tracks, but there’s not .

<div></div>
sevdv - enough room with numeric forits o
swaonion 3 COlUMN tracks, so it blows out of g =
v ceesort the container . b
ST auto-fit
# CSS comp v

.grid-container {
display: grid;

5 ] N\ *
(\/ .‘\I } ) v
il et

grid-template-rows:
.grid-container.fill {
. grid-template-columns: repeat(auto-fill, minmax(1@0px, 1fr));

.grid-container.fit {
& grid-template-columns: repeat(auto-fit, minmax(1@@px, 1fr));

.

.grid-container.numeric {
i grid-template-columns: repeat(3, minmax(100px, 1fr));

.




& HTML v
<h3>auto-ti1ll</h3>

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

. Not yet large enough to create 2 > 100px

<div></div>

i tracks... & numeric continues to blow
... ... out of the container

<div class="grid-container tit">

auto-fill

<div></div>

& CSS Compile

.grid-container { Since the grid—gap iS 2 OPX, We auto-ﬁt

display: grid;

TR need 220—339px to create 2 tracks

A1 A _ +Aamm o 1 A
ul [ e 9, 1 dUce-ronve . . 2 | 5

9 0 9
)

¥

.grid-container.fill {
grid-template-columns: repeat(auto-fill, minmax(1@@px, 1fr));

.grid-container.fit {
grid-template-columns: repeat(auto-fit, minmax(1@0px, 1fr));

numeric

.grid-container.numeric {
i grid-template-columns: repeat(3, minmax(1@0px, 1fr));




p. S
l'l
30

repeat () 10.1 10.3

* repeat(auto-fill, ...) & repeat(auto-fit, ...) still onlysupport1repeated column
as of version 72 (March 2020)



Aligning
Within the Grid



Gutters



row-gap
column-gap

gap



December 14, 2017 W3C Candidate Recommendation
for CSS Grid Layout Module Level 1 announced this

change:

“Removed grid-row-gap, grid-column-gap, and grid-
gap properties, replacing with row-gap, column-gap,
and gap which are now defined in CSS Box Alignment.
(Issue 1606)”


https://www.w3.org/TR/css-grid-1/#change-2016-grid-gap
https://www.w3.org/TR/css-grid-1/#change-2016-grid-gap
https://www.w3.org/TR/css-align-3/
https://www.w3.org/TR/css-grid-1/#change-2016-grid-gap
https://www.w3.org/TR/css-grid-1/#change-2016-grid-gap
https://www.w3.org/TR/css-align-3/

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



row-gap

Defines minimum size of grid gutter between rows

column-gap

Defines minimum size of grid gutter between columns



gap

Defines minimum size of grid gutter between rows &
columns

Shorthand for setting row-gap & column-gap



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

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



All gap properties can accept 1 or 2 values, e.g.:

gap: lem
Sets value for both row-gap & column-gap

gap: .>em lem
Sets value for row-gap & then column-gap



& HTML i ‘ 3 :a:

<div class="grid-container"> o
</div> E §
% CSS (scss) 2

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

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

I column-gap: 20px; No value set for rows, so they
‘ default to o



& HTML v o 8] :9: 9

<div class="grid-container"> o
</div> E E
& CSS (scss) v e ﬁ

.grid-container {

display: grid;

grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;
row-gap: 10px;

column-gap: 20px;




& HTML ¥ ‘ , 9 o

<div class="grid-container">

</div>

& CSS (scss) ° a e e

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

b gap: 20px; gap: 20px sets value for both
row-gap & column-gap



& HTML i ‘ 9: 9 U

<div class="grid-container">

</div>

& CSS (scss) <

.grid-container {
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;
£ gap: 10px 20px; gap: 10px 20px Sets value for
¥

row-gap & then column-gap
8 JS v



<div class="grid-container”>

& HTML v o 'G] ]a' 9

</div>

& (CSS (scss) [ v e a
‘QQE;EZ;T“;:?Q;{ All gap properties set the size of
e the grid’s gutter between tracks
b only, not between the container

& the items

& JS v



® PROTIP

All gap properties set the minimum distance between
tI‘aCkS, hOweVGI‘, justify-content & align-content
(covered next) can increase the distance



grid-row-gap 10.1 10.3
row-gap 12 12
grid-column-gap 16 52 10.1 10.3 57 57
column-gap 16 61 12 12 66 66
grid-gap 16 57 10.1 10.3 57 57
gap 16 66 12 12 66 66



Aligning Grid Tracks



justify-content
align-content

place-content



Grid lines

1S

Inline axis



All of the *-content properties in this section align
tracks & gaps 1n relation to the grid container

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



gap properties set minimum amount of space between
tracks

The *-content properties align tracks within any free
space by specifying how the free space 1s used

This may result in increasing the gutter size set by gap



justify-content

Sets alignment of grid tracks & gaps along the inline
axis relative to the grid container; 1.e., putting space
around columns

This will likely get used more than align-content
(which is for the block axis, & which usually has a fixed
height), because it’s more likely you’ll have viewports
that are wider than the content, giving you free space



»

»

»

»

Values for justify-content

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

start: aligns grid flush with start edge of container
end: aligns grid flush with end edge of container
center: aligns grid in center of container




normal
stretch

Resizes tracks so grid fills full width of container

normal 1S the default, but it is equivalent to stretch in
orid layout

stretch only affects tracks that are sized auto

If a track’s size 1s not auto, then normal & stretch both
behave like start



& HTML v

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

~+ <div>We realized, of course,</div>
-+ <div>the great decadence</div>

4+  <div>of the 0ld Ones'</div>

o+ <div>sculpture at the time</div>

©+ <div>of the tunneling, and</div>

7+ <div>had indeed noticed</div>

©+  <div>the inferior workmanship</div>
“ -  <div>of the arabesques in the</div>
U+ <div>stretches behind us.</div>

L </div>

‘& CSS (scss)

1+ .grid-container {
2 display: grid;
3 gap: 20px;
4 grid-template-columns: auto auto auto; e Gap
5 grid-template-rows: repeat(3, 100px);
6+ /* stretch is default, but column size

must be "auto  */
justify-content: stretch;

}

V4
8
9
& JS




& HTML ~

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

~+  <div>We realized, of course,</div>
-+ <div>the great decadence</div>

“+  <div>of the 0ld Ones'</div>

o+ <div>sculpture at the time</div>

©+ <div>of the tunneling, and</div>

7+ <div>had indeed noticed</div>

©+  <div>the inferior workmanship</div>
- <div>of the arabesques in the</div>
0+ <div>stretches behind us.</div>

L </div>

& CSS (scss)

- .grid-container {
display: grid; P Gap
gap: 20px;

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

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

justify-content: start;

.mwmm-&-wmi—a




& HTML i

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

~+ <div>We realized, of course,</div>
-+ <div>the great decadence</div>

4+ <div>of the 0ld Ones'</div>

o+ <div>sculpture at the time</div>

- <div>of the tunneling, and</div>

7+ <div>had indeed noticed</div>

©+  <div>the inferior workmanship</div>
- <div>of the arabesques in the</div>
0+ <div>stretches behind us.</div>

L </div>

& CSS (scss)

- .grid-container {
display: grid; P Gap
gap: 20px;

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

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

justify-content: end;

.QO\IGWUWJ‘-‘-LM[\JI—-’




& HTML ~

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

~+ <div>We realized, of course,</div>
-+ <div>the great decadence</div>

“+  <div>of the 0ld Ones'</div>

o+ <div>sculpture at the time</div>

©+ <div>of the tunneling, and</div>

7+ <div>had indeed noticed</div>

©+  <div>the inferior workmanship</div>
- <div>of the arabesques in the</div>
0+ <div>stretches behind us.</div>

L </div>

& CSS (scss)

- .grid-container {
display: grid; P Gap
gap: 20px;

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

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

justify-content: center;

.QO\IGWUWJ‘-‘-LM[\JI—-’




More values for justify-content

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

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

» 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 1s no free space at the start & end of the container



& HTML ~

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

-+ <div>We realized, of course,</div>
-+ <div>the great decadence</div>

“+  <div>of the 0ld Ones'</div>

o+ <div>sculpture at the time</div>

©+ <div>of the tunneling, and</div>

7+ <div>had indeed noticed</div>

©+  <div>the inferior workmanship</div>
- <div>of the arabesques in the</div>
10+ <div>stretches behind us.</div>

L </div>

& CSS (scss)

- .grid-container {
display: grid; P Gap
gap: 20px;

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

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

justify-content: space-between;

.QO\IGWUW-F-‘-LM[\JI—’




space-around

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

The amount of space added between each column is
twice that which i1s added to the start & end of the

container



& HTML ~

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

~+ <div>We realized, of course,</div>
-+ <div>the great decadence</div>

“+  <div>of the 0ld Ones'</div>

o+ <div>sculpture at the time</div>

©+ <div>of the tunneling, and</div>

7+ <div>had indeed noticed</div>

©+  <div>the inferior workmanship</div>
- <div>of the arabesques in the</div>
0+ <div>stretches behind us.</div>

L </div>

& CSS (scss)

- .grid-container {
display: grid; P Gap
gap: 20px;

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

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

justify-content: space-around;

.QO\IGWUWJ‘-‘-LM[\JI—-’




space-evenly

Distributes all free space equally between each
column, as well as start & end of container, 1.e.:

» start of container & 1st column

» between each column
» between last column & end of container



‘& HTML

&=
1. <div class="grid-container"> '
’.  <div>We realized, of course,</div> |
-+ <div>the great decadence</div>
4+  <div>of the 0ld Ones'</div>
o+ <div>sculpture at the time</div>
- <div>of the tunneling, and</div> |
7+ <div>had indeed noticed</div> | :
©+  <div>the inferior workmanship</div> |
- <div>of the arabesques in the</div>
0+ <div>stretches behind us.</div>
L </div> |
'@ CSS (scss) v —

- .grid-container {

display: grid; P Gap
gap: 20px;

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

grid-template-rows: repeat(3, 100px),

justify-content: space-evenly;

.QO\IGWUWJ‘-‘-LM[\JI—-’




Why didn’t you see the Firetfox Grid Inspector in the
last series of screenshots?

Because *-content alignment causes very buggy
behavior in Firefox & it doesn’t highlight the grid

properly

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



align-content

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

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



& HTML

<div class="grid-container">

<div>We realized, of course,</div>
<div>the great decadence</div>

<div>of the 0ld Ones'</div>

<div>sculpture at the time</div>
<div>of the tunneling, and</div>
<div>had indeed noticed</div>
<div>the inferior workmanship</div>
<div>of the arabesques 1n the</div>
<div>stretches behind us.</div>

</div>

% CSS (scss)

.grid-container {

display: grid;
grid-gap: 20px;

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

height: 500px;
align-content:

space-between;

We realized,
of course,

sculpture at
the time

the inferior
workmanship

the great
decadence

of the
tunneling,

and

of the
arabesques in
the

of the Old
Ones'

had indeed
noticed

stretches
behind us.



place-content

Sets alignment of grid tracks & gaps along the block &
inline axes relative to the grid container

Shorthand for align-content & justify-content



place-content can accept 1 or 2 values, e.g.:

place-content: start
Sets value for both align-content & justify-content

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



align-content 10.1 10.3
justify-content 16 52 10.1 10.3 57 57
place-content 70 60 11 11 590 Y




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 effect



Align All Grd Items



justify-items

Aligns all grid items along the inline axis of their areas



»

»

»

»

»

Values for justify-items

normal: acts as either stretch or start (detault)
stretch: stretches grid items to fill their areas but
only if items are sized auto

start: align grid items flush with inline start edges of
area

end: align grid items flush with inline end edges of
area

center: align grid items in inline centers of areas



E .................................... \ SIDE NOTE....................................E

There are some values —e.g., self-start & self-end
— that are for edge cases that we aren’t going to cover
here

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



normal

Detfault value that acts like stretch, unless the tlex item

has intrinsic dimensions, in which case it acts like
start

Isn’t CSS fun?



stretch

Stretches grid items to fill their areas but only if items
are sized auto (which 1s the default), so stretch 1s what
you're going to see most of the time when you first
create a grid

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



‘& HTML

1+ <div class="grid-container">
2o <div>We</div>

-+ <div>realized,</div>
<. <div>of course,</div>
o+ <div>the great</div>
©+  <div>decadence</div>
7+ <div>of the</div>

o <div>0ld</div>

7+ <div>Ones'</div>

10+ <div>sculpture</div>
11 </div>
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'@ CSS (scss)

1+ .grid-containher {

2 display: grid;

3 grid-gap: 20px;

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

justify-items: stretch;

Oy Ui

Y

oo,

|’




& HTML

<div class="grid-container">

<div>We</div>
<div>realized,</div>
<div>of course,</div>
<div>the great</div>
<div>decadence</div>
<div>of the</div>
<div>0ld</div>
<div>0Ones'</div>
<div>sculpture</div>

</div>

& CSS (scss)

.grid-container {

display: grid;

grid-gap: 20px;

grid-template-columns: repeat(3, 100px);
grid-template-rows: repeat(3, 100px);
justify-i1tems: start;

- realized, ~ of course,

sculpture




& HTML

<div class="grid-container">

<div>We</div>
<div>realized,</div>
<div>of course,</div>
<div>the great</div>
<div>decadence</div>
<div>of the</div>
<div>0ld</div>
<div>0Ones'</div>
<div>sculpture</div>

</div>

& CSS (scss)

.grid-container {

display: grid;
grid-gap: 20px;

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

justify-i1tems: center;

realized, @ ' of course,

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

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

Od Ones sculpture




& HTML

<div class="grid-container">

<div>We</div>
<div>realized,</div>
<div>of course,</div>
<div>the great</div>
<div>decadence</div>
<div>of the</div>
<div>0ld</div>
<div>0Ones'</div>
<div>sculpture</div>

</div>

& CSS (scss)

.grid-container {

display: grid;
grid-gap: 20px;

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

justify-items: end;

realized, @  of course,

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

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

Old Ones' |  sculpture




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

Values & behavior are exactly like justify-items, but
for affecting things along the block axis instead of inline



& HTML

<div class="grid-container">

<div>We realized, of course,</div>
<div>the great decadence</div>
<div>of the 0ld Ones'</div>
<div>sculpture at the time</div>
<div>of the tunneling, and</div>
<div>had i1ndeed noticed</div>
<div>the inferior workmanship</div>
<div>of the arabesques 1n the</div>
<div>stretches behind us.</div>

</div>

% CSS (scss)

.grid-container {

| by

display: grid;
grid-gap: 20px;

grid-template-columns: 100px 100px 100px;

grid-template-rows: 100px 100px 100px;
align-i1tems: end;

We realized, Ethe great éof the Old
of course, decadence . Ones

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

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

i i()f the : ;
sculptureat = tunneling, = had indeed
the time ~and notlced

ofdua

the inferior arabesques 1nl stretches
D workmanship: the ~ behind us.




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)

normal: acts as either stretch or start (deftault)
stretch: stretches a grid item to fill its area but only
if item 1s sized auto

start: align a grid item flush with start edge of area
end: align a grid item flush with end edge of area
center: align a grid item 1n center of area



& HTML 2 ‘ :a: 9 e

realized, | |  of course,
& CSS (scss) - L
grid-template-columns: 10¥Ypx 10¥px 10Ypx;
grid-template-rows: 100px 100px 100px; : L N
T | gy e ot ... - =
.grid-container > *:nth-child(1) { 9 ........................... ____________________________
justify-self: start; the great = LN
} : : . fdecadence
.grid-container > *:nth-child(2) { LN N
justify-self: center; bfthe
} | K e
.grid-container > *:nth-child(3) { Old ~ Ones' ~ sculpture
justify-self: end; ; o P
} L
.grid-container > *:nth-child(4) { § ;
align-self: start; [+ 3 e &
} (+ 2 A

.grid-container > *:nth-child(5) {
align-self: center;

}
.grid-container > *:nth-child(6) {
align-self: end;

¥

& JS X



place-self

Sets alignment of grid item along the block & inline
axes relative to its area

Shorthand for align-self & justify-self



place-self can accept 1 or 2 values, e.g.:

place-self: center
Sets value for both align-self & justify-self

place-self: start center
Sets value for align-self & then justify-self



align-items 10.1 10.3
justify-items —— 16 45 10.1 10.3 57 57
align-self 10* 16 52 10.1 10.3 57 57
justify-self — 16 45 10.1 10.3 57 57
place-self ? ? 45 — — 50 509

*Use -ms-grid-column-align



There are 2 ways tracks are created — either by you or
for you

» Explicit: you explicitly define how many rows &
columns there are in the grid (that’s what we’ve
learned until now)

» Implicit: items that don’t fit within the grid’s
explicitly defined rows & columns will cause the
needed rows & columns to be created for you



Implicit Grid



grid-auto-rows
grid-auto-columns

grid-auto-flow



& HTML s ‘ a 9 e

<div class="grid-container"> S o
<div></div> ey =
<div></div> D - D B
<div></div>
<div></div>
<div></div>
<div></div> N =
<div></div> 4 5 6
<div></div> o o
<div></div>

</div>

. (4 3 S i
& CSS (scss) (€ v
.grid-container { a e e
display: grid;
grid-gap: 20px;
grid-template-columns: 100px 100px 100px;

grid-template-rows: 100px 100px 100px; We eXpliCitly Created 6 tI'aCkSZ
3 columns & 3 rows



& HTML

<div class="grid-container”>

<div></div>
<div></div>
<div></div>
<div></div>
<div></div>
<div></div>
<div></div>
<div></div>
<div></div>
<div></div>

</div>

% CSS (scss)

.grid-container {

display: grid;

grid-gap: 20px;

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

v

D
We added a grid item that
doesn’t fit, so a new implicit

track i1s created




grid-auto-flow
Specifies 3 important behaviors of grid items:

» the direction in which automatically placed items fill
the grid: row or column?

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

» how automatically placed items are packed



Values for grid-auto-flow

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

» column: automatically placed items go in columns, &
new implicit tracks are columns

» dense: 1tems attempt to fill in empty areas earlier in
the grid where previous items wouldn'’t fit, which may
very well cause items to appear out of order!



You can combine either row or column with dense

» row dense: fill each row using the dense algorithm
(identical to dense, so you'll never need to use it)

» column dense: fill each column using the dense
algorithm



‘& HTML

=
I+ <div class="grid-container">
2 <div></div>
<div></div>
<div></div>

3

4

5 <div></div>
6 <div></div>
7 <div></div>
8 <div></div>
9 <div></div>
10 <div></div>

1+ .grid-container {

Vi display: grid;

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

§ grid-auto-flow: row;

¥

11 <div></div>
12 </div>
& CSS (scss) ™

~

-l m m ,.F'.'?‘

0

Why 1s 10 so short? Because the

. default for sizing is auto



‘& HTML

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

3

4

5 <div></div>
6 <div></div>
7 <div></div>
8 <div></div>
9 <div></div>
10 <div></div>

11 <div></div>
12 </div>
& CSS (scss) ™

1+ .grid-container {

2 display: grid;

3 grid-gap: 20px;

4 grid-template-columns: 100px 100px 100px;
5 grid-template-rows: 100px 100px 100px;
6
14
8

§ grid-auto-flow: column;

} Why is 10 so wide? Because the

default for sizing is auto



Sparse packing 1s the default: each item 1s placed in
order, & if the item doesn’t fit in an area, it skips ahead
to the next area 1t does fit, leaving behind empty areas

Dense packing: each item 1s placed into the next area in
which it will fit, including previous empty areas,
causing items to appear out of order



& HTML

<div class="grid-container">

& CSS (scss) (@

.grid-container {

display: grid;
grid-gap:. 20px;
grid-template-columns:

repeat(9, 42px);

grid-template-rows:

repeat(8, 40px);

¥

]

l }
¢ 4
ld
R

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

grid-column-start: span 4,

grid-column-start: span 3;

¥ .grid-container > :nth-
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Sparse packing by row




&l HTML - 0 9 9 9 9 9 9 0 9 F

ijz B i\ f3i LN i 5‘4 i

<div class="grid-container"> 1

& CSS (scss) [ . B

.grid-container {
display: grid; 2 3
grid-gap:. 20px;
grid-template-columns:

repeat(9, 42px); 2
grid-template-rows:

repeat(8, 40px);

§ grid-auto-flow: dense;

¥
.grid-container > :nth- o 4
child(3n) {

grid-column-start: span 4;
) (]
.grid-container > :nth-
child(5n) { (373

grid-column-start: span 3;

} D
e 0 6 0 6 8 8 8 B B

child(7n) {
grid-row-start: span Z;

& Js _ dense packing by row



& HTML -« 99

<div class="grid-container"> 1

:ai
N

L] L) L] 4 L) ] L] N L} .
] 1 1 1 1 1 1 1 .
1 1 1 1 1 1 ! 1 -
1 1 1 1 1 1 I 1 -
1 1 1 i 1 1 1 1 -
1 1 i 1 1 ] 1 1 .
1 4 i 1 1 1 i’ 1 -
1 1 1 L 1 15N | -

1 i 1 1 J 1 1 -

1 1 -

& CSS (scss) (@ . B

.grid-container {
display: grid; 3 4
grid-gap:. 20px;
grid-template-columns:
repeat(9, 42px); &>
grid-template-rows:
repeat(8, 40px); a
§ grid-auto-flow: column;
¥
.grid-container > :nth- o 4
child(3n) {
: grid-column-start: span 4; D
.grid-container > :nth-
child(Con) { 23

grid-column-start: span 3;

.grid-container > :nth- oﬁ e e e e e a e a a

child(7n) {
Sparse packing by column

12

]
1
1
]
1
1

grid-row-start: span Z;

& JS b4



& HTML

<div class="grid-container">

& CSS (scss)

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

repeat(9, 42px);
grid-template-rows:

repeat(8, 40px);

. grid-auto-flow: column

& dense;
¥

.grid-container > :nth-
child(3n) {
grid-column-start: span 4;

¥

.grid-container > :nth-
chi1ld(5n) {
grid-column-start: span 3;

¥

.grid-container > :nth-
child(7n) {

& JS

B 16 YIRS

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

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

R I B e e g e e e S e R e
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12

]
1
1
]
1
1

1 1 1 e 1 1 1 1 1 1 1 1 1 1 1
1 1 1 L 1 ! 1 1 1 1 1 1 1 1
1 1 [ 1 1 Y | 1 1 1 1 ’ 1 1 1
1 1 1 , 1 1 N 1 1 1 1 1 1 1 1 1
1 1 1 : 1 { 1 1 1 1 1 1 1 i 1 1
1 1 L 1 N I ) 1 1 1 1 1 1 1 ]
1 1 [ I o | 1 ] 1 1 1 1 § 1 1 1
1 1 1= 1 e 1 : 1 1 1 1 1 1 1 1 1
1 1 1 1 ! | 1 v AL 1 1 1 1 1 1 1 1
1 1 1 S | 1 1 o | 1 1 1 1 1 1 1 1

dense packing by column




grid-auto-rows

Specifies the size of an implicitly-created grid row
track or pattern of tracks when grid-auto-flow: row

grid-auto-columns

Specifies the size of an implicitly-created grid column

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



»
»

»

»
»
»
»

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

<length>
<percentage>
<flex> fr unit
max-content
min-content
minmax ()
auto

repeat () 1S missing because values auto repeat, as
you will see



Note that you cannot combine grid-auto-rows &
grid-auto-columns because only 1 will have an effect
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)



& HTML -

<div class="grid-container">

</div>

Implicit tracks are created when
. Items can’t fit in the grid

# CSS (scss)

.grid-container {
display: grid;

arid-gap: 20px; Since there are no items, no

grid-template-columns: 100px 100px 100px; . e o

grid-auto-rows: 100px 50px; lmphClt I'OWS aI'e Crﬁated, &
; therefore no grid is created

& JS o



& HTML v 9 ¢ i e

<div class="grid-container”> S o
<div></div> Y N
<div></div> 1 ) E = 3
<div></div>
<div></div>
<div></div>
<div></div>
<div></div>
<div></div>
<div></div> o e

<div></div> N R

</div> L b

Note that the rows repeat
automatically, without needing

automatic R
8! CSS (scss v 9° Eei iei a
.grid-container {
bl Implicit rows are created to
e accommodate grid items,
; using the sizes we set

& JS v



) | 7 W
|

e

(S5

grid-auto-
flow 16

52 10.1 10.3

grid-auto-

rore 10 16 70 10.1 10.3 57 Y

grid-auto-

iy
columne 1O 16 70 10.1 10.3 57 Y

* Uses -ms-grid-rows & -ms-grid-columns






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

Tells a child grid to re-use the parent grid's lines for
rows &/or columns



¢ HTML

<hl>With subgrid</hl>
<div class="cards grid">
<div class="card subgrid">
<header>«:</header>
<main>zs</main>
<footer>«:</footer>
</div>
<div class="card subgrid">
<header>«:</header>
<mailn>«</main>
<footer>«z:</footer>
</div>

Dunwich Horror

"Oh, my Gawd, my Gawd," the voice
choked out. "It's a-goin' agin, an' this
time by day! It's aout—it's aout an’
a-movin' this very minute, an' only the
Lord knows when it'll be on us all!"

% CSS (scss)

.grid {
display: grid;
gap: 30px;

—?

grid-template-columns:

.grid .subgrid {
grid-row: span 3;
display: grid;

repeat(auto-fit, minmax(250px, 1fr));

grid-template-rows: subgrid;

gap: 0;

¥

At the Mountains of
Madness

The toughness of the things was almost
incredible. Even the terrific pressure of
the deepest sea-bottoms appeared
powerless to harm them.

Call of Cthulhu

The most merciful thing in the world, is
the inability of the human mind to
correlate all its contents. We live on a
placid island of ignorance in the midst of
black seas of infinity, and it was not

S




With subgrid

Dunwich Horror

"Oh, my Gawd, my Gawd," the voice
choked out. "It's a-goin' agin, an' this
time by day! It's aout—it's aout an'
a-movin' this very minute, an' only the
Lord knows when it'll be on us all!"

The speaker panted into silence, but
another took up his message.

At the Mountains of

The toughness of the things was almost
incredible. Even the terrific pressure of
the deepest sea-bottoms appeared
powerless to harm them.

Call of Cthulhu

o - - g - - e e e S R R S R R S R R N R S S G g S e G G Sy LN SR G G G SR S N R GRS R N N S GE N E E E  R  G  G  GR f e Ge Gy ) R RGN G G GRS R N R S GRS R R S R R R S G L G S L e g

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

The most merciful thing in the world, is
the inability of the human mind to
correlate all its contents. We live on a
placid island of ignorance in the midst of
black seas of infinity, and it was not
meant that we should voyage far.




Without subgrid

B ;
Dunwich Horror At the Mountains of Call of Cthulhu
Madness
HGh. My Gawd-my Gawe thevypice = 2l F 2 e s e e s s i The most merciful thing inthe world;is------
________ ked-out. "It'sa<goin’ agin, an’this: .. .k ot o L L L s L RO Ahedinabilityof the human mindto .

time by day! It's aout—it's aout an'
a-movin' this very minute, an' only the
Lord knows when it'll be on us all!"

The speaker panted into silence, but

________________________________________________________________________________________________________

Innumerable Whateleys

e

incredible. Even the terrific pressure of
the deepest sea-bottoms appeared
powerless to harm them.

correlate all its contents. We live on a
placid island of ignorance in the midst of
black seas of infinity, and it was not
meant that we should voyage far.

e - o ]




subgrid



Techniques



‘& HTML

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

3
4
5
6
74
8 <div></div>
1
2
3
4

‘& CSS (scs)

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

3 Grid 1items can also be flex

/¢ .grid-container > * { o

¢ § display: flex; COntalnerS
9 % justify-content: center;

10§ align-items: center;

1l G

s JS







sk CSS-TRICKS = = & 2 13 = 3 1

Articles Videos Almanac Newsletter Guides Books Account

Guide

A Complete Guide to Grid

Jul 7,2020

Our comprehensive guide to CSS grid, focusing on all the settings

both for the grid parent container and the grid child elements.

CSS Grid Layout is the most powerful layout system available Get the poster!

in CSS. Itis a 2-dimensional system, meaning it can handle Refkruiion tailmaaides i

both columns and rows, unlike flexbox which is largely a 1- ; :
Pin a copy up on the office

dimensional system. You work with Grid Layout by applying el

CSSrules both to a parent element (which becomes the Grid

Container) and to that element’s children (which become Grid

Items).




Grid Bugs



A curated list of Grid interop issues

CSS css-grid-layout
D 23 commits I 1 branch © 0 releases 22 2 contributors 5fs MIT

Branch: master ~ New pull request Find file Clone or download ¥
rachelandrew committed on Sep 21, 2017 update on issue 14 Latest commit 62c8f9b on Sep 21, 2017
=) .gitignore Initial files 9 months ago
=) LICENSE Initial commit 9 months ago
=) README.md update on issue 14 8 months ago
=l README.md

GridBugs

Inspired by Flexbugs this list aims to be a community curated list of CSS Grid Layout bugs, incomplete implementations
and interop issues. Grid shipped into browsers in a highly interoperable state, however there are a few issues - let's
document any we find here.

While I'd like to focus on issues relating to the Grid Specification here, it is likely that related specs such as Box Alignment
will need to be referenced. If you think you have spotted an issue and it seems to relate to Grid, post it. We can work out
the details together and make sure browser or spec issues get logged in the right place.



The bugs

grid-auto-rows and grid-auto-columns should accept a track listing
Repeat notation should accept a track listing

Fragmentation support

Sizing of items with an intrinsic size inside fixed size grid tracks

ltems with an intrinsic aspect ratio should align start

The grid-gap property should accept percentage values

Grid gaps should behave as auto-sized tracks?

g N G o b=

Setting max-height to a percentage should scale down a larger image inside a grid track

©

min-content and max-content In track listings

10. Some HTML elements can't be grid containers

11. A textarea that is a grid item collapses to zero width

12. Space distributed to empty tracks spanned by an item with content
13. Inconsistency with percentage padding and margins

14. fit-content is stretching

1. grid—-auto-rows and grid-auto-columns should accept a track listing

Demos Browsers affected  Tracking bugs Tests

1.1—bug  Firefox Firefox #1339672  WPT

The properties grid-auto-rows and grid-auto-columns enable an author to set the size of tracks created in the
implicit grid. The spec says:



Thank you!

scott@granneman.com
www.granneman.com
ChainsawOnATireSwing.com
(@scottgranneman

jans@websanity.com
websanity.com



3.3

CSS Grid Layout

Robust Layout Using Rows & Columns

R. Scott Granneman &° Jans Carton

© 2014 R. Scott Granneman
Last updated 2020-07-17
You are free to use this work, with certain restrictions.
For full licensing information, please see the last slide/page.



Changelog
2020-07-17 3.3: Updated screenshots for max-content

2020-07-16 3.2: Added details re: grid-template-
columns & grid-template-rows; added span, changed
subtitle; added compatibility tables where missing;
added source links where missing; updated lots more



Changelog

2020-05-02 3.1: Added new section on Inspecting
Grids

2018-10-19 3.0: Moved grid slides out of CSS Layout &
into 1ts own slide deck; updated grid screenshot from
Can I Use; completely re-organized the entire slide deck
& added tons of new content



Licensing of this work

This work is licensed under the Creative Commons Attribution-ShareAlike 4.0 International License.
To view a copy of this license, visit http://creativecommons.org/licenses/by-sa/4.0/.

You are free to:

» Share — copy and redistribute the material in any medium or format
» Adapt — remix, transform, and build upon the material for any purpose, even commercially

Under the following terms:

Attribution. You must give appropriate credit, provide a link to the license, and indicate if changes were made.

You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your
use. Give credit to:

Scott Granneman « www.granneman.com ¢ scott@granneman.com

Share Alike. If you remix, transform, or build upon the material, you must distribute your contributions under
the same license as the original.

No additional restrictions. You may not apply legal terms or technological measures that legally restrict others
from doing anything the license permits.

Questions? Email scott@granneman.com



