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Vega

“Talk is cheap. Show me the code”

—Linus Torvalds

{
"width": 650, "height": 300,
"data": [

{"name":
1,
"scales": [{

"name": "sx", "type":

"stocks", "url": “data/stocks.json”}

"ordinal",

"domain": {"data": "stocks", "field": "date"}
"range": "width"
s oeee 1,
"axes": [
{"type": "x", "scale": "sx'"},
s
"marks": [{
"type": "group",
"from": {
"data": "stocks",
"transform": [
{"type": "facet", "groupby": ["symbol"]}
]
)
"marks": [{
"type": "line",
"properties": { "enter": {
ux": {"scale": "sx", "field": "date"},
nyh: {"scale": "sy", "field": "price"},
"stroke": {"scale": "sc", "field": "symbol"}
1}
o {
"type": "text",... }]

"width": 650, "height": 300,

"width": 650, "height": 300,

"width": 650, "height": 300, "width": 650, "height": 300,
"data": | [BEIEES "data": [ Data + "data": [ Data + "data": | Data +
‘,{”namc”: "stocks", "url": “data/stocks.json”} Traﬁsforms ],{”namc”: "stocks", "url": “data/stocks.json”} Tl'anSfOrmS "{”namc”: "stocks", "url": “data/stocks.json”} Transfol'ms ’{”namc”: "stocks", "url": “data/stocks.json”} Traﬂsfofms
"scales": [{ "scales": [{ "scales": [{ "scales": [{
"name": "sx", "type": "ordinal", "name": "sx", "type": "ordinal", "name": "sx", "type": "ordinal", "name": "sx", "type": "ordinal",
"domain": {"data": "stocks", "field": "date"} "domain": {"data": "stocks", "field": "date"} Sca|es "domain": {"data": "stocks", "field": "date"} Sca|es "domain": {"data": "stocks", "field": "date"} Sca\es
"range": "width" "range": "width" "range": "width" "range": "width"
Bo ocoo Jp 5o ooo Jp s
"axes": [ "axes": [ U [
{"type': "x", "scale": "sx'}, {"type": "x", "scale': "sx'}, ... en " Guides typels "x', Mscalel: Msx! Guides
1, s 1, 1o
"marks": [{ "marks": [{ "marks": [{ "marks": [{
"type": "group", "type": "group", "type": "group", type": "group",
"from": { "from": { "from": { "from": {
"data": "stocks", "data": "stocks", "data": "stocks", "data": "stocks",
"transform": [ "transform": [ "transform": [ "transform": [
{"type": "facet", "groupby": ["symbol"]} {"type": "facet", "groupby": ["symbol"]} {"type": "facet", "groupby": ["symbol"]} {"type": "facet", "groupby": ["symbol"]}
] 1 ] ]
}, 1, i b,
"marks": [{ "marks": [{ "marks": [{ "marks": [{
e TS A gy S, WS
"properties": { "enter": { "properties": { "enter": { "properties": { "enter": { "properties": { "enter": {
"x": {"scale": "sx", "field": "date"}, "x": {"scale": "sx", "field": "date"}, "x": {"scale": "sx", "field": "date"}, "x": {"scale": "sx", "field": "date"},
nyh: {scale": "sy", "field": "price"}, nyt: {Uscale": "sy", "field": "price"}, nyn: {"scale": "sy", "field": "price"}, nyn: {scale: "sy", "field": "price"},
"stroke": {"scale": "sc", "field": "symbol"} "stroke": {"scale": "sc", "field": "symbol"} "stroke": {"scale": "sc", "field": "symbol"} "stroke": {"scale": "sc", "field": "symbol"}
1} 1} 1} 1}
o L 3o LR
"type": "text",... }] 5] "type": "text",... }] 6 "type": "text",... }] 7 "type": "text",... }]
Why Declarative Imperative Interaction
var dragging = false;
d3.selectAll(“rect")
.on("mousedown", function() { .
; ; dragging = true; 1. Manually maintain state
* Less code + faster iteration 1 and dependencies
| 0 f? R t- V .on("mouseup", function() {
- dragging = false; S N
* Performance + scalability nteraCthn . eac |Ve ega d3.event.stopPropagation()s 2. Side-effects
b
.on("mousemove", function() { 3. “Callback hell”
- Reuse + portability (flexibility) var e = d3.event;
if (!dragging) return;
d3.select(this)
- Programmatic generation », e.pageX)
, e.pageY);
b
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Declarative Interactio Event Streams
I nter 10N ven r e
(x, y)
*x:mousedown, *:mouseup [*x:mousedown, *:mouseup] > x:mousemove
a single stream merges mousedown and drag
mouseup streams.
* Event-driven Functional Reactive Programming ) . e
(E_FRP) - *ﬁ . event.target Selection
A Demo: SPLOM of Iris
* mutable values as time-varying data streams - . Xstart = Xpt = Xend
» event triggers propagation through dataflow graph oot yotare = Ve = Yend
sel
. *:click[event.pageY >= 300] *:mousemove{3ms,5ms} . : . =T - ~ T )
but only for scalar values [data.price < 500] stream of mousemove events that occur at least http://vega.github.io/vega-editor/index.ntml?spec=linking oo R
filtered stream of click events 3ms, and at most 5ms, apart —~ - (x, y)
* Streaming Database @ @ @
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YAHOO!

Dataflow graph for index chart
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Comments

» Declarative specification rocks
« reusable, shareable (also iVisDesigner, ...)

« elegant! (once learning curve is climbed)

* E-FRP could be the next hotspot
« Similar as ReactJS
* FP also

Server-side
computation .

Eco-system that speaks Vega
* but Vega is not enough

* Open source
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~2x faster than D3
Full benchmark studies in the paper and online:
http://github.com/vega/vega-benchmarks
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Comments

* Requires clear and well-ordered data
* Same as Tableau

* No way to debug
* Language-level optimisation & runtime evaluation
* Tradeoff: Cognitive Dimensions of Notation

» Learning curve is quite steep
* Lack of community
* Foreign to FRP

31

Architecture:
Dataflow Graph
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