Code Style Sheets

CSS For Code

Sam Cohen and Ravi Chugh February 17, 2025

*Much of the material in this presentation is from our upcoming paper to OOPSLA 25



Code Displays Haven't Changed Much

. I
PP ¢« £ Search 0 & [ 08
@ C convo.c X M
Users > sam > Coursework > SciViz > code > samcohen-scivis-2025 > p2mapr > C convo.c
p 99 mprConvoEval(mprCtx *xctx, real xw, real yw) {
139
v g_p 140 if(mprVerbose > 10) {
: 141 mprPrintf("xi0: %g, xil: %g\n", xi®, xil);
142 mprPrintf("n@: %d, nl: %d\n", n@, nl);
ﬂ'> 143 mprPrintf("a@: %g, al: %g\n", a@, al);
144 mprPrintf("ilo: %d, iHi: %d\n", ilo, iHi);
145 }
E]% 146
147 if(ilo + n@ < 0 ||
Plain TeXt " 148 ilo + n1 < @ ||
=® 149 iHi + n@ >= (int)ctx->image->size([0] || Siow
150 iHi + n1 >= (int)ctx->image->size[1]) { Eeftono:
151 ctx->outside = true;
152 return;
153 } aibz. |
154
@ 155 // Evaluate the kernel everywhere we need to.
156 real k@Evald[s];
157 real dk@Evald[s];
% 158 real klEvald[s];
®oAO0 Wo @ Ln160,Col1 Spaces:4 UTF-8 LF PlainText 0




Code Displays Haven't Changed Much

Syntax Highlighting

~
(. ° &« £ Search O 8 [ 08
I—I;j C convo.c X M
Users > sam > Coursework > SciViz > code > samcohen-scivis-2025 > p2mapr > C convo.c
p 99 mprConvoEval(mprCtx *xctx, real xw, real yw) { N
139
140 if(mprVerbose > 10) {
g_p 141 mprPrintf("xi0: %qg, xil: %g\n", xi@, xil); ; 
142 mprPrintf("n@: %d, nl: %d\n", n@, nl); A
ﬂ'> 143 mprPrintf("a0: %g, al: %g\n", a0, al);
144 mprPrintf("ilLo: %d, iHi: %d\n", ilo, iHi);
145 }
8% 146
147 if(ilo + n@ < @ ||
Plain TeXt " 148 ilo + nl < 0 ||
=® 149 iHi + n@ >= (int)ctx->image->size([0] ||
150 iHi + nl1 >= (int)ctx->image->size[1]) { A
151 ctx->outside = true; Ulhg
152 return; _
153 } e
154 s
@ 155 // Evaluate the kernel everywhere we need to. :
156 real k@Evald[s];
157 real dk@Evald[s];
{% 158 real klEvald[s];
®oAo Wo @ Ln1,Col1 Spaces:4 UTF-8 LF C [



Code Displays Haven't Changed Much

And styles are applied in a monolithic fashion, independent of task

o Writing

e Debugging

® Reading
e Refactoring

® Presenting

N
7

'a ™
o0e0 < £ Search O 8 [ o8
@ C convo.c X @ -

Users > sam > Coursework > SciViz > code > samcohen-scivis-2025 > p2mapr > C convo.c
/C) 99 mprConvoEval(mprCtx *ctx, real xw, real yw) { ]
139
140 if(mprVerbose > 10) {
g_p 141 mprPrintf("xi0: %g, xil: %g\n", xi@, xil);
142 mprPrintf("n@: %d, nl: %d\n", n@, nl);
'> 143 mprPrintf("a0: %g, al: %g\n", a0, al);
& 144 mprPrintf("ilLo: %d, iHi: %d\n", ilLo, iHi);
145 }
B% 146
147 if(ilo + n@ < 0 ||
L—] 148 ilo + n1 < 0 ||
=® 149 iHi + n@ >= (int)ctx->image->size(0] ||
150 iHi + nl1 >= (int)ctx->image->size[1]) {
151 ctx—>outside = true;
152 return;
153 Yoo
154
@ 155 // Evaluate the kernel everywhere we need to.
156 real k@Evald[s];
157 real dk@Evald[s];
{% 158 real klEvald[s];
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Idea: Code Style Sheets

o Writing

e Debugging

® Reading

e Refactoring

® Presenting
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A Motivating Example

-- Anonymous Authors
module Main where

maln = -- Print a greeting
getContents main =
>SS = pl"iﬂt putStrLn “Hello, PLATEAU!”

length
filter $ isPrefixOf "--"

lines

Expected output:
4




A Motivating Example

main =
getContents
>>= print
. length

. filter $ isPrefixOf "--"
. lines

Can you spot the bug?

7



main =

getContents

>>= print

length
filter $ isPrefixOf "--"

lines

Syntax
Highlighting




main =

getContents
>>= print
. length
. filter $ isPrefixOf "--"
. lines

main =

getContents
>>= print

length

filter

$ |i1sPrefixOf "--"

lines

Color-By-Type
\

Syntax
Highlighting



main =

getContents
>>= print
. length
. filter $ isPrefixOf "--"
. lines
main =
getContents
length
filter
Blocks

Color-By-Type |
\

Syntax
Highlighting

10

$ |isPrefixOf "--"




main =

getContents
>>= print

. length

. filter (isPrefixOf "--")

. lines

main =
getContents
filter (isPrefixOf "--")
Blocks

Color-By-Type |
\

Syntax
Highlighting
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main =

getContents
>>= print
. length
. (\ls -> trace ((filter (isPrefixOf "--")) 1ls)
lines
Blocks

Color-By-Type |
\

Syntax
Highlighting
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main =
getContents
>>= print
. length
. (\1s -> trace ((filter (isPrefixOf "--")) 1s)
lines

main =
getContents
>>= print
. length

(\1ls -> trace ((filter (isPrefixOf "--")) 1s) value

[ "-- Anonymous Authors"”

, "-- Print a greeting" ]

. lines

Blocks
Color-By-Type | Trace

\ /

Syntax
Highlighting
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main =

getContents
>>= print
length
filter (not . isPrefixOf "--")
lines
Blocks
Color-By-Type | Trace

\ /

Syntax
Highlighting
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main =

getContents
>>= print
length
filter (not . isPrefixOf "--")
lines
Blocks
Color-By-Type | Trace

\ /

Syntax
Highlighting
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main =

getContents
>>= print
length
filter (not . isPrefixOf "--")
lines
mailn =
getContents
>>= print
length
filter (not 1sPrefix0Of "--")
lines
Blocks
Color-By-Type | Trace
\ /

Syntax

Lint Warni
Highlighting pr S SRR

16



main =
getContents
>>= print
>>> length
>>> filter (not .
>>> lines

isPrefix0f "--")

f >>>g=\a ->g (f a)

main =
getContents
>>= 1lines
>>> filter (not
>>> length
>>> print

Blocks
Color-By-Type | Trace

\ /

Syntax

Lint Warni
Highlighting ™ R

17
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main =
getContents
>>= lines

>>> filter (not isPrefixOf "--")

>>> length
>>> print

Blocks
Color-By-Type | Trace

\ /

Syntax

Lint Warni
Highlighting [r SR R
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main =
getContents
>>= lines
>>> filter (not isPrefixOf "--")
>>> length
>>> print

Blocks
Color-By-Type | Trace

\ /

Syntax

Lint Warni
Highlighting ~ — it THernines

~~ Custom Style Sheet

19



o /OSearch @V 08 [D Q |I| A

. x@(EBinop (_, Op opl1, y@(EBinop (_, Op op2, _))))
main = c if isDirUnEqg op1 op2 ->
X
get(knTtgnts border-width: 2; padding: 2; margin: 2; border-radius: 3;
>>= ]ines border-color: indigo;

>>> filter (not isPrefix0f "--") background-color: lavender;

>>> length y {

o5 .gt border-width: 2; padding: 2; margin: 2; border-radius: 3;
prin border-color: orange;

background-color: papayawhip;

7w o O ¢

6] Ho

x@(EBinop (_, Op opl1, y@(EBinop (_, Op op2, _))))
c if isDirUnEqg op1 op2 ->

X
border-width: 2; padding: 2; margin: 2; border-radius: 3;
border-color: orange;

) background-color: papayawhip;

y { . . . .
border-width: 2; padding: 2; margin: 2; border-radius: 3;
border-color: indigo;
background-color: lavender;

EB%nop (_, Located _ x@(Op op), _) if isLR op ->
X

font-weight: bold;

color: indigo;

EBinop (_, x@(Op op), _) if isRL op ->
X
font-weight: bold;
) color: orange;

~ Custom Style Sheet

20



W v o O

6] Ho

main =
getContents
>>= lines
>>> filter (not
>>> length

>N print

£ Search @ v

x@(EBinop (_, Op opl, y@(EBinop (_, Op

if isDirUnEqg op1 op2 ->

x {

isPrefixOf "--")

x@(EBinop (_, Op opl, y@(EBinop (_, Op

border-width: 2; padding: 2; margin:
border-color: indigo;
background-color: lavender;

}
y {

border-width: 2; padding: 2; margin:
border-color: orange;
background-color: papayawhip;

if isDirUnEqg op1 op2 ->

x {

border-width: 2; padding: 2; margin:
border-color: orange;
background-color: papayawhip;

}
y {

border-width: 2; padding: 2; margin:
border-color: indigo;
background-color: lavender;

EB%nop (_, Located _ x@(0Op op), _) if
X

EBinop (_, x@(Op op), _) if isRL op ->

X

font-weight: bold;
color: indigo;

font-weight: bold;
color: orange;

~ Custom Style Sheet

21
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op2, _))))

2; border-radius: 3;

2; border-radius: 3;

op2, _))))

2; border-radius: 3;

2; border-radius: 3;

isLR op ->




o /OSearch @V 08 [D Q [I| A

. x@(EBinop (_, Op opl1, y@(EBinop (_, Op op2, _))))

main = c if isDirUnEqg op1 op2 ->
X

getCKNTtgnts border-width: 2; padding: 2; margin: 2; border-radius: 3;
>>= ]ines border-color: indigo;
>>> filter (not _ isPrefixOf "--") ) background-color: lavender;
>>> length | d é d idth: 2 ddi 2 ' 2; bord di 3

. order-width: 2; padding: 2; margin: 2; border-radius: 3;

>>> print border-color: orange;
background-color: papayawhip;

7w o O ¢

5

6]

x@(EBinop (_, Op opl1, y@(EBinop (_, Op op2, _))))
c if isDirUnEqg op1 op2 ->

X
border-width: 2; padding: 2; margin: 2; border-radius: 3;
border-color: orange;

) background-color: papayawhip;

y { . . . .
border-width: 2; padding: 2; margin: 2; border-radius: 3;
border-color: indigo;
background-color: lavender;

EB%nop (_, Located _ x@(Op op), _) if isLR op ->
X

font-weight: bold;

color: indigo;

EB%nop (_, x@(Op op), _) if isRL op ->
X

font-weight: bold;
) color: orange;

~ Custom Style Sheet
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eoe < - [ £ Search J@V s 0B U
3
0 main =
getContents
5 >>= lines
> >>> filter (not . isPrefixOf "--")
>>> length
3 >>> print
Lo
EB%nop (_, Located _ x@(Op op), _) if isLR op -> ‘::S:
X
font-weight: bold;
color: indigo;
EB%nop (_, x@(Op op), _) if isRL op ->
X
font-weight: bold;
® color: orange;
i
Sl ®040 e o

= Custom Style Sheet
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XK ) £ Search 8- DS MO B8 )
[ EB%nop (_, Located _ x@(Op op), _) if isLR op ->
. X
O | Mmaln = font-weight: bold;
getContents color: indigo;
% >>= lines
N >>> filter (not . isPrefixOf "--") EB%nOD (_, xe(0op op), _) if isRL op ->
X
>>> length font-weight: bold;
A5 >>> print color: orange;
L&

~ Custom Style Sheet
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W v o O

6] Ho

main =
getContents
>>=| lines
>>>| filter (not
>>>| length
>>>| print

1sPrefixO0f "--")

£ Search 8- 0s O 8 [ )

EB%nop (_, Located _ x@(Op op), _) if isLR op ->
X
border-width: 2; padding: 2; margin: 2; border-radius: 3;
font-weight: bold;
border-color: indigo;
background-color: lavender;

EB%nop (_, x@(0p op), _) if isRL op ->

X

border-width: 2; padding: 2; margin: 2; border-radius: 3;
font-weight: bold;
border-color: orange;
background-color: papayawhip%

3

-

}

~ Custom Style Sheet
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Takeaways

® Views are of the program source code. (i.e. they are projections of
the program’s annotated AST.)

26



Takeaways

® Views are of the program source code. (i.e. they are projections of
the program’s annotated AST.)

e Utilized task-specific views of the same program

Ul
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Takeaways

® Views are of the program source code. (i.e. they are projections of
the program’s annotated AST.)

e Utilized task-specific views of the same program

Uad

@ User customized a view to suit their taste
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Takeaways

® Views are of the program source code. (i.e. they are projections of
the program’s annotated AST.) —& Document

e Utilized task-specific views of the same program — Style Sheets

Uad

® User customized a view to suit their taste - DOM Inspector

So we can just use CSS/HTML?

29



Challenges

“Two Trees' Problem

View Style Engine
Attaches Inline Styles  Attaches Additional Styles

AST R I
To Browser

Document |) </> m— ) </> -

Style Sheet E E—

30

Layout Problem

main =
getContents
>>= print
T length
filter (not
lines

or

main =

isPrefixOf "

getContents

>>= print

length
filter (not .
lines

isPrefixOf "

")




Challenges

“Two Trees' Problem

View Style Engine
Attaches Inline Styles  Attaches Additional Styles
AST s ] M
main =
getContents
>>= print

. length
(\1s -> trace ((filter (isPrefixOf

. lines

Layout Problem

main =
getContents
>>= print
length
filter (not isPrefixOf "--")
--")) 1s) value .
[ “-- Anonymous Authors™
, "-- Print a greeting" ]




Challenges

“Two Trees' Problem

View Style Engine
Attaches Inline Styles  Attaches Additional Styles

AST R I
To Browser

Document |) </> m— ) </> -

Style Sheet E E—
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Layout Problem

main =
getContents
>>= print
T length
filter (not
lines

or

main =

isPrefixOf "

getContents

>>= print

length
filter (not .
lines

isPrefixOf "

")




Layout Problem

Want

main =
getContents
>>= print
length
filter (not isPrefix0f "--")
lines

main =

Have

getContents
>>= print
_ length
filter (not
lines

main =

or

isPrefixOf "--

")

getContents

>>= print

leng
fi

th
lter (not .
lines

isPrefixOf "--

")

Need to give up boxes — S-blocks
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Layout Problem

Want S-Blocks

main =

getContents

>>= print

length :
filter (not . isPrefixOf "--") [—‘

lines

Need to give up boxes — S-blocks
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“Two Trees’ Problem

Existing Systems

View Style Engine
Attaches Inline Styles  Attaches Additional Styles

AST R I
To Browser

Document | </> m— ) </> -

Style Sheet E E—
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Our System

View Style Engine
Attaches Inline Styles ~ Attaches Additional Styles

AST 53

Code

Style E——
Sheet

Document Document

with Provenance with Final Styles
</> — ) <[>




