geometry
type

geometry
(where)

point
line
polygon
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___________________

___________________

geometry

data layer(s):
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data layer(s):

___________________
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geometry

data layer(s):

___________________
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geometry

data layer(s):

___________________
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geometry

data layer(s):

___________________

___________________

geometry

data layer(s):

___________________
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data layer(s):

___________________
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geometry

data layer(s):

___________________
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geometry

data layer(s):

___________________
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data layer(s):
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data layer(s):
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___________________

geometry

data layer(s):

___________________

___________________

geometry

point {

stroke-width: 3Io
stroke-color: black; }

geometlry parts rendered:
- edge of point

line {
T — stroke-width: 1px

stroke-color: bgzck }

geometlry parts rendered:
~— edge of line

POLYGON

polygon {
stroke-width: 1px;
stroke-color: black;

fill-color: gray; }

{ stroke-width: 10px;
oN stroke-color: black; }

geometry parts rendered:
. edge of point

{ stroke-width: 10px;
@ stroke-color:

url(’image.png’) }

geometry parts rendered:
- edge of point
'~ width is measured as a diameter
from the edge
secondary part rendered:.
(J the interior of the edge’s width

??? the exterior of the edge

m { marker-image:
url(’image.png’); }

geometlry parts rendered:
- edge of point
secondary part rendered:
x markered to that geometry part

dayer { stroke-width: 1px;

stroke-color: black; }
layer vertex {
marker-/mage

url(’image.png’); }

e

o

{ marker-/mage
url(’image.png’); }

{ marker-image:
url(’image.png’); }

{ stroke-width: 10px;
stroke-color: black;

L

geometry parts rendered:
T edge of line

-
~ -

vvvvv

geometry parts rendered:
edge of poly?
interior of polygon

}

wke width:

o
stroke-color: black; }

Jayer vertex {

stroke-width: 5px; }

geometry parts rendered:
~—— edge of line
- vertex are child points of line

inherit properties of geometry

rather, the visual but not

the geometry properties?

{ width: 10px;
color: black;
cap: round; }

u

geometry parts rendered:

MIXED GEOMETRY TYPES

{ stroke-width: 1px;
stroke-color: black; }

~— edge of line T —
- point nodes of lines: first and last
....... geometry parts rendered:
s O e ) egge 0; f)olygon
& Tt et edge of line
w:dth 10px; cap: round; “strgﬁg;?éeorllgrr of edge of point
‘ { stroke-width: 1px;
W MR { gvel?gthrol(f)?%x C} stroke-color: black;
* background: . fill-color: gray; }
url(’image.png’”) } /_\/
geometry é)ar‘tsfrlendered /\* )
~——— edge of line .
<777\ width is measured as a diameter g eomeérgj/gpeagtf prg/;/dered.
- from the edge interior of po?ygon
secondagf part rendered: edge of line
interior of the edge’s width edge of point

cSs rendering ink/color Jlayer::attachment
(part) (pivot) (with) , . .
is a repeated version of this for the same geometry

gfgﬁgr ;%g/:trat/on rgig dient option to draw interior, edge, and registration per feature or per layer
P . tg . g (effectively makes 3 attachment layers)

! Interior Image question of how carto less.js loops attachment versus cascadenik’s inner outer looping

question: what is difference between marker and vertex?
vertex ringsinner.
carto styling: rendering steps: composited:
{ makorimage: i o o C rsuifsuisuiied i
! ’ ; : ; : i : f8uUtf8utf8utfs ; i
' stroke-widt f)x Loy Lo+ A A ot :8uL1"f8uutf8uL;f8uL1"ﬂ = | !
. stroke-color: b/)ck, : : : : U : A utf8utf8utf8utfs : AAA :
' A ) ! 1 1 1 1 ° 1 1 1 tf8utf8utf8utf8 ! !
| Jreolergray; M i A reuusuwsursed L/ AT
css interior edge text & registration interacivity point (marker-)
fill- stroke- marker- data- edge (stroke-)
text-
o interior (fill-)
interactivity (data-)
dayer point line polygon { marker-ima e: url(’triangle.png’);
stroke-width: 1px; stroke-color: black; fill-color: gray; }

Jdayer { maker: url("triangle.png’); stroke: 1px black; fill: gray; }
note: point geometry are treated as if they have an edge for stroking.
carto styling: rendering steps: composited:
Wif8uif8uifEutis
: Iay%e{rker image: | : : : : : : I:‘Jf8u;1f8u;jf8u:‘1f8w{ : :
i 5 : i : i : i : f8utf8utf8utf8u : :
: url(’triangle.png’); | ! ! ! A '+ Butf8utf8utf8utf = ! !
: ( gle.png’) : ” : : : : : AAA : :u?fsu?fsu?fsu?fal : AAA :
1 1 1 1 1 1 1 1 tf8utf8utf8utf8u ! !
b b A0 tsutfsutrsutisuf A
css interior edge text & registration ~ interacivity flat image per layer
Jayer point { marker-image: url(’triangle.png’); }
layer reqistration { marker-image: url(’triangle.png’); }
carto styling: rendering steps: composited:
G T TR o T TTTTTTTTA o T TTTTTTTTA T A AT wif8utf8utf8utfd Y Y '
 layer : : : : : . A : tr8utIBULI8uLrEL A :
L vertex { : : : : : | A A : f8utf8utf8utf8ut L A A :
! marker-image: Loy : ! Lt A LA |+ Butfsutfgutisutf = A 4 A !
: url(triangle.pong’);! Lo P Ap 1 utrsutrsutrautrs : Ap
: : : : : : ! A A tr8utf8utf8utf8u : A Al
b Mt A AT feutfeutfeutfgut A A T
css interior edge text & registration interacivity flat image per layer
dayer point.vertex line.vertex polygon.vertex { marker-image: url("triangle.png’); }
carto styling: rendering steps: composited:
Claver T O AAAAARL utf8utf8utfgutrs T AAAALNR
g - - o | ffpatrsuiisuiiey =
. marker-image: oy ! L+ g, JAAAAR |+ Butrsutrsutreutt = AAAAAR
: url(*triangle.png’); | : : : AAAL : : AAA ! :fft g8;1ft 58;th é‘B;Ifl‘ ga‘. : AAAA ﬁ |
1 1 1 1 1 1 1 1 f u 1 1
b ADTETAMA L A reutrsuersutrent  LACTATAAA
css interior edge text & registration interacivity flat image per layer
Jlayer point.edge line.edge polygon.edge { marker-image: url(*triangle.png’); }
note: and default point registration are the same, skipped for edge and drawn in registration for consistent stacking

note: alignment tag for horizontal or tangent along line
note: repeat controls spacing offset between crowded pattern and sparse pattern
question: marker-image or marker-color? We’re using color everywhere else, and allowing that to be a rgb, url, or gradient...

carto styling: rendering steps: composited:
Iaer T AAAALX utf8utf8utf8utfs T AAAALX
1 i[)’/]ter/or{ 1 1 1 1 1 1 1 ltf8Utf8Utf8Utf8Ulf 1 1
i : i : i : i : f8utf8utf8utf8ut ; :
! marker-image: Loy ! ! AA“A Lo+ '+ Butf8utf8utf8utf = | AA“A !
: url(’triangle.png’); | : : : : : AAA : utfgutfgutfgutrs : A
i A : : ' AAAL, : ; ] tf8utf8utfutf8u : AAAAAh :
b AT ATAMA G A feutfsutfsutfguf A___A_TAR
css interior edge text & registration ~ interacivity flat image per layer
Jayer point.interior line.interior polygon.interior { marker-image: url(*triangle.png’); }
note: and default point registration are the same, skipped for edge and drawn in registration for consistent stacking
note: alignment tag for horizontal or tangent along line
carto styling: rendering steps: composited:
utf8utf8utf8utfs
 layer { ey : : : : : : treutf8utf8utfgu : :
: stroke-width: 3px; | : | : ! : | f8utf8utf8utf8ul ! !
! oy ! ! I '+ lsutf8utf8utf8utft = ! !
: ! : ! : ! : ! witf8utf8utf8utf8 : !
! ! ! ! ! ! ! ! tf8utf8utf8utfsu ! !
feutfeutfeutfgut
css interior edge text & registration interacivity flat image per layer
carto styling rendering steps: composited:
wtf8utf8utf8utfs
 layer { e : : : : : : : tf8utf8utf8utf8u : :
! stroke-width: 3px; L : ! : f8utfutf8utisut : !
! stroke-color: black; ! » | : : Lo '+ Butf8utf8utf8utf = ! :
! ! ! ! ! ! ! ! wtf8utf8utf8utfg ! !
1 1 1 1 1 1 1 1 tf8utf8utf8utf8u ! !
1 1 1 1 1 1 1 1 1 f 1 1
1 1 1 1 1 1 1 1 f8utf8utf8utf8uf 1 1
css interior edge text & registration ~ interacivity flat image per layer
carto styling rendering steps: composited:
R il Wif8uif8uifEutis Pyt mep
 layer { o : : VA s, : : tr8utf8utf8utf8u L A N
. stroke-width: 3px; N et : ! F8utr8utfgutfaut ¢ o
! stroke-color: Loy : D Ve Lo+ .+ Butfgutfgutfgutt = | Ve :
: url(hash.png); | : : : ) : : : utr8utf8utf8utrs T :
! ! ! ! ! ! ! ! tf8utf8utf8utf8u ! !
feutfgutfgutfgut
css interior edge as mask? text & registration interacivity flat image per layer
carto styling rendering steps: composited:
U mRmARAA, wtf8utf8utf8utfs
. layer { e L SRR : : : (F8utf8utr8utr8u : :
! stroke-width: 3px; ! | RRRAAARRRARE | : : : : feutfgutfgutfgut : |
! stroke-color: black; ! » | &2%3" : : Lo ' 4+ Butf8utf8utf8utf = ! :
: fill-color: : : : : : : : :;lft gf B;Ift é’ 8§1ff é‘ S?ft gf § : :
1 . 1 1 1 1 1 1 1 I u u u u 1 1
L unithashpng) F b b i lsuussusuest i
css interior edge text & registration interacivity flat image per layer
carto styling rendering steps: composited:
Iayer{ e utf8utf8ufrgutfs
. P . 1 . AWMGUUGUU»UU» 1 . 1 . 1 tf8utf8utf8utf8u . 1
: stroke-width: 2px; | ARRRRRARRRRRE | ! : ! : f8utf8utf8utf8ul ! i
+ stroke-color: black; ; » | *RZ&%* R p ot e it ButfButf8utf8uts = | :
! fill-color: : ! : ! : ! : :;'ffgfa ;’ff é‘ 8 ;fff é’ 8 ;’ffgff" ! :
1 1 1 1 1 1 1 1 u u u u 1 1
L urrli(ha?ch [;ng) }: ! : ! : : : ¥8utf8utf8utf8ut : :
: aye”tVekeX 2’1’37 {3p : ! : ! : ! : Butf8utf8utf8uth : :
. stroke-wi X; | . ! . ! . : utf8utf8utfgutrg . !
: stroke-color: red; ! : : l : : : tf8utf8utf8utf8u : :
i . i . i | : | f8utf8utf8utf8ut : .
e e i e e i e e i e i Butf8utf8utf8ut e e i
|} ! 1 ! 1 ! 1 ! f f f £ 1 !
css interior edge text & registration interacivity flat image per layer
carto styling rendering steps: composited:
utf8utf8utf8utfs
+layer { , : : : ] : ' o : tf8utf8utf8utf8u ! :
: stroke-width: 5px; ! : : | : : feutf8utf8utf8ul ! :
: stroke-color: black; ! : : : : : : 8 'tth é’ 8;1ft 8f 8;1; 8f 8'tth a': : |
1 _ : 1 : 1 : 1 . IU u u u 1 .
i y fill-color: yellow; } » | . : I S 4+ tf8utf8utf8utf8u = | '
 .layer ringinner : ] : ] : ] : f8utf8utf8utf8uf ] :
: stroke-width: 2px; : ! : ! ! : Butf8utf8utfgutt ! :
! v D : : ! utf8utf8utf8utrg : ;
. .layer ringinner.last { | : : : : : : §f88LlI‘;1;8l;;);8L;;f88L; : :
1 ! 1 ! 1 ! 1 ! u u u u 1 !
: str%l;eggggr bbb ...} Buti8utf8utfButd
! interior edge text & registration interacivity flat image per layer
. .layer ringinner.first.point.first {
! stroke-width: 3px;
: stroke-color: :
l red; l
carto styling rendering steps: composited:
utfgutfg8utfgutfs
. layer { : : : : : : | tf8utf8utf8utf8u ! :
! stroke-width: 2px; : ! : ! : ! f8utf8utf8utf8ut ! :
| stroke-color: gray; | » : : Lo+ |+ 8utfgutf8utf8utf = :
. .layer:: arrowsllne{ | ! | ! | ! | 'Ul‘f8uff8uff8uff8 : :
i | N : i ! . ! . ¥8utf8utf8utf8ut ! i
: ur(arrowpng), : ! : ! : ' 4 : Butf8utf8utf8utt o :
! marker-repeat: ! : ! : ! : ! utf8utf8utfgutrg : !
! 20px; ! . ! . ! . : tFBUtFBUtF8uUtfEU . :
i iy i ! i ! i : [ f8utf8utf8utf8ut i !
m%rgggahgn Butf8uttutf8utt
) interior edge text & registration interacivity flat image per layer
cSS
carto styling rendering steps: composited:
utfgutfg8utf8utfs
. layer { : : : : : : | tf8utf8utf8utf8u ! :
! stroke-width: 2px; : ! : ! ! | feutf8utf8utf8ut ! |
: stroke-color: gray; | » : : Lo+ |+ Butfutf8utf8utf = | :
. layer::arrows line { | ! : ! : ! : utfButfutf8utrs : :
| marker-color: | ] : . ! . > > tr8utf8utf8utf8u . > >
i y N : i ! . ! . ¥8utf8utf8utf8ut ! i
: url( arrow.png ); : . ! | ! . ! Butf8utf8utf8uth ' |
: marker-repeat:” | : : g : utf8utf8utf8utrg Re :
! 20px; | i | i ! . ! .tf8utf8utf8utf8u' i |
i Al i ! i : | : . f8utf8utf8utf8ut : '
m%kg%t?gign' Butf8uttutf8utt
L) interior edge text & registration interacivity flat image per layer
cSS
note: .layer::arrows line { is the same as .layer line {
carto styling: rendering steps: composited:
utf8utf8utf8utfs
: Jayer { . ! : : : : ] : tf8utf8utf8utf8u ! :
: stroke-width: 5px; : : : : ] : feutfgutf8utfud : :
: stroke-color: Loy ! : N .+ 8utfsutfgutfgutf = i
: ur/(aspha/tpng)’: ] ! ] ! ] ! |utf8utf8utf8utf8 ! !
layer:arrows line{ ~ | o I R o B s
marker-color: ! ! ! Ly ! Sutf8utf8utfautf !
. url( arrow.png ); ! : ! : ! : ! utf8utf8utfgutrg : !
l marker-repeat: | . : . ! . ! trutfgutf8utfay . :
: 20px; L L : : : F8utfeutfgutigut : :
i marker-align gmfﬁut_tgmmuﬁ SRR
! registration; interior edge text & registration interacivity flat image per layer
"""""""""""" css
carto styling rendering steps: composited:
utfgutfg8utfgutfs
layer { : : : ] | ! | tf8utf8utf8utf8u ! :
] stroke-width: 2px; : ! : : : : f8utf8utf8utfgut : |
: stroke-color: gray; \ » ! : S \ t 8utf8utf8utf8utf = 1 '
! stroke-text: [name];. ! | ! | ! sT. ol utFEUtr8utFEutrg : BST.l9]:
| sirokefextdx: pxi L A o psutiutiouiisg | s
 layer::arrows line { : : '[9 : Butf8utf8utf8utt 19 :
: marl;erlg:pll%r : : ! : : : : utf8utf8utfgutrg : :
! url( shield.svg ); . ! . ; . : tF8UtFBUtF8utf8U . :
i mark(er_repeat_'g)’ ! : ! : ! : ! .f8utf8utf8utf8uté : !
: 20pX,' : e i e i - .t?’.ut.f&ut_tB_u_t_fBut '..___:____________.'
marker-align: interior edge text & registration ~ interacivity flat image per layer
: registration; !
mar k?]( -text: note: .B ST. is annotation, so it is based on the edge’s shape, but draws in the registration layer first before
: [ret]; i the marker attributes. Each interior, edge, and registration could have a mask associated with it.
interior.mask edge.mask registration.mask making it easier to do text annotation masking of halo strokes

cSss
carto styling rendering steps: composited:
utf8utf8utf8utfs
| layer { L o | : | : | : tf8utf8utf8utfgu ! :
: stroke-width: 10px; | : : : : ! : f8utf8utf8utfgul : :
: stroke-color: Loy ! : N .+ 8utfsutfgutfgutf = i
- Fadient ] - e =
' stroke-align: : : : ! ! . : utf8utf8utf8u , :
! . ! . ! . : : ¥8utf8utf8utf8ut : .
; registration; : ! : ! : ! : Butf8utf8utf8uth : :
: ' : ' : ' : ' Iutfé3utf8utf8utf8‘ : '
i ! | ! i ! i ! tf8utf8utf8utf8u . !
: : ! | : ! | ! F8utf8utf8utf8ut | !
Butf8utf8utf8utt D e
css interior edge text & registration interacivity flat image per layer
carto styling rendering steps: composited:
utf8utf8utf8utfs
| layer L o ! : ! : ! : tr8utf8utf8utf8u | :
: stroke-width: 10px; | : : ] : ! : f8utf8utf8utfgul : :
: stroke-color: Loy ! : N .+ 8utfsutfgutfgutf = :
: gradient; : : : : : ! : :;th foutrsuirsut 8fa : :
1 1 1 1 1 1 1 1 u u u u 1 1
! stro(l;e align: : ! : ! : : : F8utf8utf8utf8uft : :
: eage, : ! : ! : ! : Butf8utf8utf8utt ! :
: v D : : ! utf8utf8utf8utrg : ;
1 : 1 : 1 : 1 : ltf8Utf8Utf8Utf8Lf 1 :
: : ! | : ! | ! f8utf8utfgutfgut | !
Butf8utf8utf8utt D e
css interior edge text & registration interacivity flat image per layer

align: registration would be front line vertex.start to line vertex.end
align: map would be map’s top to bottom

carto styling rendering steps: composited:
utfgutfg8utfgutfs
: Jayer { : : : ] | © ®Fjrst | tf8utf8utf8utf8u 1 ® Fjrst :
: marker-text: ! : ! : : ; e Secon, f8utf8utf8utf8ut ; ® Secon,
: [name] Loy : : A |+ Butf8utf8utf8utf = | :
i marker-text- ! i ! i ! i : ! |utf8utf8utf8utf8 i : !
: orientation: L Lo : . *Third ; .tf8utf8utf8utf8L; . ®Third |
. . . 1 . 1 . 1 . Py 1 f8utf8utf8utf8ut . PY 1
! markerlrgtgt’t size : ! : ! : ! Forth | Butfeutf8utf8utt : Forth :
] -lext-size. | ] ! ] ! ! . Iutf8utf8utf8utf8' ! '
: 12px; ! : : l : : : tFBUtFEUtF8uUtf8U : :
i _ _ - i ' i ' i i f8utf8utf8utf8ut i i
: mar/g‘irrigeﬁz;afﬁg’?. i Butf8utf8utf8utt
: stroke&_g 5 interior edge text & registration interacivity flat image per layer
: width: 3px;
] color: red; ! . .
: : note: .the townspot depends on the marker-text drawing with use of &&.
! : if the text couldn’t draw, the stroked townspot does not draw.
effectively the marker and the stroke are rendered as object attachments (versus layer attachments)???
cSS
carto styling rendering steps: composited:
utf8utf8utf8utfs
layer { : : : ] : ' ® Fjrst : tF8utf8utf8utf8u ' ® Frst :
. point : : ! : : ] ® Secon; f8utf8utf8utf8uld ! ® Secon,
: text:[name] Loy ! : A |+ Butf8utf8utf8utf = | :
: text-orientation: | ' : . : ! ; ! Wtf8utf8uti8utrg . ; :
: ° %gehta on- P : . ®Third : .tf8utf8utf8utf8L; . e Third :
! 1 . 1 . 1 . Py 1 f8utf8utf8utf8ut . ° : 1
. ggx??eléz 12px; | : : : ! : Forth Butf8utf8utfautt : & |
: Xt- | ! : ' : ! ! utf8utf8utf8utrg . :
: “Arial Italic”; | : ! l ; : : tFBUtFEUtF8uUtf8U : :
] 5 . | ! . : . | . feutfeutfgutfgut | !
; textef&aég.mask_ i Butf8utfutf8utt
text-zhglo-width: interior edge text & registration interacivity flat image per layer
: .5px; : e
point&&stroke ! . Finet Secon
width: 3px; !
! color: red; ! i Thid !
interior: gray; : : :
; line: blue 2px; i : ;
: i edge.mask
oss TR e

note: attachments that depend on previous
symbollzatlon S success are designated not
point&&stroke

with :: but with && eg:

___________________

result

CSS [geometry] appearance attributes
bubble UP from points

defaults (mandated):

point:

cap: round;
line:

cap: butt;
polygon:

cap: butt;



