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Company data

Code Date Open Close

ABC 2015-0/-01 19.00 19.50
ABC 2015-06-01 20 .00 20 .50
ABC 2015-05-01 21.00 21.50

TAG 2015-11-02  5.60

5 5.55
IAG 2015-10-02 4 .30 4.85
IAG 2015-09-01 5.05 5.05
DEF  2015-07/-01 10.00 10.00
DEF  2015-06-01 9.00 9.00
DEF  2015-05-01 8.00 8.00




Minimum
Code Date Open Close min open

ABC 2015-0/-01 19.00 19.50 19.00
ABC 2015-06-01 20 .00 20 .50
ABC 2015-05-01 21.00 21.50

TAG 2015-11-02  5.60

5 5.55 4 .30
IAG 2015-10-02 4 .30 4.85
IAG 2015-09-01 5.05 5.05
DEF  2015-0/-01 10.00 10.00 8.00
DEF  2015-06-01 9.00 9.00
DEF  2015-05-01 8.00 8.00




Code

ABC
ABC
ABC
TAG
TAG
DE
DE
DE

Date

2015-07-01
2015-06-01
2015-05-01

12015-11-02

2015-10-02
2015-09-01

2015-07-01

2015-06-01
2015-05-01

Vlean gap

Open

19.
20.
21.

5
4.
5

10
9.
8

0o
0o
0o

.60

80

.05

.00

0o

.00

Close

19.
20.
21.

5
4.
5

10
9.
8

50
50
50

.55

85

.05

.00

0o

.00

mean (close-open)

0.50

0.00

0.00



B1g data

Code Date Open Close

ABC 2015-0/-01 19.00 19.50
ABC 2015-06-01 20 .00 20 .50
ABC 2015-05-01 21.00 21.50

TAG 2015-11-02  5.60

5.55
IAG 2015-10-02 4 .30 4.85
IAG 2015-09-01 5.05 5.05
DEF  2015-07/-01 10.00 10.00
DEF  2015-06-01 9.00 9.00
DEF  2015-05-01 8.00 8.00

(daily data for ASX is ~500mb CSV, but let's pretend)



Vlany queries

max close min close min open mean (close-open)

21.50 19.50 19.00 0.50
5.55 4.85 4 .30 0.00
10.00 8.00 8.00 0.00

(they do get more interesting...)



ICICcle

A single-pass query language



—lement

Viean

Double = Aggregate Double
foub\e — Double = Double

!

sum close / count

!

—lement Double I

Aggregate Double



Sum



Count

count = sum 1



Filter

filter close > open
~> count



Single pass restriction

filter |open |>| mean open

~> count



Query plan (Core)

Before
b = EXp

Streams
S = Source | Map f
| Filter p s

Reduces
r = Fold k z s

After
a = Exp

Outputs a. ..



sum open
= fold s
= 0

Sum open

Before

Streams
o' = Ma

s = Fold
After

Output® s

open Source

O o



mean open
= fold
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Vlean open

+ open

Before
Streams
o' = Map open Source
cs = Map 1 Source
Reduces
s = Fold (+) @ o
c = Fold (+) 9 cs
After
r =s / c

Outputs r



FUSION

Before Before
Streams Streams
ol = Map open Source 02 = Map open Source
csZ2= Map 1 Source
Reduces Reduces
sl = Fold (+) 0 ol S2 Fold (+) 0 o2

c2 Fold (+) @ csZ
After After
r2 = s2 / c2

Outputs sl Outputs rZ



Before

Streams

Reduces

After

Outputs

FUSION

Before

Streams

o2 = Map open Source
csZ2= Map 1 Source
Reduces

s2 = Fold (+) 0 o2
c2 = Fold (+) @ cs’

After
r2 = s2 / c’
Outputs r2 sl



Code generation



Code generation

Before
Streams foreach fact in facts
o' = Map open Source {
cs = Map 1 Source
Reduces
s = Fold (+) @ o
c = Fold (+) @ cs
After }
r =s / c

Outputs r



Code generation

Before

Streams foreach fact in facts

{

Map 1 Source o' = fact.open

CS

Reduces
S Fold (+) @ o
C Fold (+) @ cs

After }
r =s / c
Outputs r



Code generation

Before

Streams foreach fact in facts

{

Map 1 Source o' = fact.open

CS

Reduces
S Fold (+) ©
C Fold (+) @ cs

After }
r =s / c
Outputs r



Code generation

Before s = 0
Streams foreach fact in facts
o' = Map open Source {
cs = Map 1 Source o' = fact.open
s =5s + 0
Reduces
= (+) ©
c = Fold (+) @ cs
After +
r =s / C

Outputs r



Code generation

Before s = 0
Streams foreach fact in facts
o' = Map open Source {
1 o' = fact.open
s =5s + o
Reduces
s = Fold (+) @ o cs =1
c = Fold (+) @ cs
After }
r =s / cC

Outputs r



Code generation

Before s = 0
Streams foreach fact in facts
o' = Map open Source {
1 o' = fact.open
s =5s + o
Reduces
s = Fold (+) @ o cs =1
c = Fold (+) ©
After }
r =s / cC

Outputs r



Code generation

Before s = 0
c =0
Streams foreach fact in facts
o' = Map open Source {
cs = Map 1 Source o' = fact.open
s =5s + 0
Reduces
s = Fold (+) @ o cs =1
= (+) © cC = cC + cs
After +
r =s / c

Outputs r



Code generation

Before s = 0
c =0
Streams foreach fact in facts
o' = Map open Source {
cs = Map 1 Source o' = fact.open
s =5s + 0
Reduces
s = Fold (+) @ o cs =1
c = Fold (+) @ cs C = C + Cs
After +
= / r =s / cC

Outputs r



Code generation

Before s = 0
c =0
Streams foreach fact in facts
o' = Map open Source {
cs = Map 1 Source o' = fact.open
s =5s + 0
Reduces
s = Fold (+) @ o cs =1
c = Fold (+) @ cs C = C + Cs
After +
r =s / C r =s / cC

Outputs r



DEMO DEMO DEMO DEMO
DEMO DEMO DEMO DEMO
DEMO DEMO DEMO DEMO
DEMO DEMO DEMO DEMO
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