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Graphing data

Vegetation biomass test data
1. With EML
2. Without EML




Sevilleta LTER Biomass Plots

Biomass = f(species, cover%, height, season)

B3 Microsoft Excel - 1999_npp.csv |ZHE|E|
@_] File Edit ¥iew Insert  Format  Tools Data  Window Help  Adobe PDF Type a question for help = o & X
HRRER® FEY SN A A R AR R TS 110 RLNC Y | RN :
B Bt Wt I M R B | @ Ehy (j-1 | ¥ Reply with Changes... End Review..., ! og West Plot
imEme %Q
L30 ) H

A (B8 [ ¢ [ D [ EW F [ & [ H [ 1 [T J [ K [L J37
| 1 DATE SITE WWED PLOT ap SPECIES 0BS COVER | HEIGHT |COUNT  PHEM COMMENT —
| 2 | 231999 FPC 1E 1 ERPUS 1 0.5 4 13 A,
| 3 | 2371993 FPC 1E 1 ERPUS 2 0.1 2 16 IA
| 4 | 2/31993 FPC 1E 1 GUSAZ 1 0.01 4 2 A,
| & | 2/311993 FPC 1E 1 GUSAZ 2 0.1 5] 1% A,
| B | 231393 FPC 1E 1 GUSA2 3 0.5 12 1 A,
| 7| 2371993 FPC 1E 1 LEFE 1 0.25 5] 1 A,
| 8 | 2/3/1993 FPC 1E 2 LATR2 1 7 36 2% A
| 9 | 2311993 FPC 1E 2|LATR2 2 2 32 3 A,
|10 231999 FPC 1E 2|LATR2 =) g 61 1 A, OO N @ NN A oM OO
|11 2371993 FPC 1E 2|LATR2 4 5 45 1 A, South Plot <P @ @ P North Plot
| 12| 2311993 FPC 1E 2 LATR2 5 2 24 1 IA oo ’ ‘ oo
|13 | 2/3/1999 FPC 1E 2 ERPUG 1 0.25 S 3 A,
|14 | 2/3/1993 FPC 1E 2 ERPUZ 2 0.05 2 1My A,
15 2/3/1999 FPC 1E 2|LEFE 1 0.1 4 3 A, 2
e 1955 pn/ = e =" | . = = " 3| | Figure2. Quadrat Layout
Ready MM

2 1999_npp.csv - Notepad
File  Edit Wiew  Help

DATE, SITE, WEB, PLOT, QD, SPECIES, OBS, COVER, HEIGHT, COUNT, PHEN, COMMENTS A
2x3£1999 FPC, 1 E,1,ERFUS,1,0. 5 4, 13 W, A

/ Web Center
0

Farmak

2/3,/1%99%, FPC,1,E,1,ERPUS, 2, 0. 1,2,16 W, MA East Plot
2/3/1999, FPC,1,E,1,GUsSAZ,1, 0. 01,4,2,V,NA oo
27371990, FpC,1,E,1,GUSA2,2,0.1, 5,1, v, NA

27371990, Fpc,1,E,1,GUSAZ, 3,0.5,12,1, v, MA

2/3/1%%9,FPC,1,E,1,LEFE, 1 D 25,5,1,V, MNA

2/3/1999, FPC,1,E, 2, LATFQ 1 Fe30,2,W, NA

2f3f1999,FPC,l,E,E,LATR2,2 2,32,3,V,NA

2/3/19%9, FPC,1,E, 2, LATR2,3,8,61,1,V, Na

2/3/1999, FPC,1,E, 2, LATRZ,4,3,45,1,V, MA

2/3/1999, FPC,1,E, 2, LATRZ, 5,2, 24,1, V, MNA,

2/3/1999, FPC,1,E,2,ERPUS,1,0.25,3,3, v, Na

£




This Exercise

e Using a subset of the data for 1 species
IN 1 quadrat, extract vegetation cover%
and height, and create bar graphs of
those values through time

E veg data_test.csv - Notepad |:||E|[Z|
File Edit Faormat  Yiew Help

DATE, SITE, WEE, PLOT, QDy, SPECIES, OBS, COVER, HELGHT , COUNT, PHEM, COMMENT S
2/3/10900,FpC,1,E,1,ERPUS,1,0.5,4,13,V, NA

2721009, FpC,1,E,1,ERPUS, 2,0.1, 2,16, V, NA

6/2/1999, FpC,1,E,1,ERPUE, 1, 0. 5,6, 2, Na, N

6/2/1909, FpC,1,E,1,ERPUS, 2, 0. 25,4,12, NA, MA
6/2/1999,FPC,1,E,1,ERPUS, 3, 0.1, 3,10, NA, MA

6521999, FpC,1,E,1,ERPUS, 4,0, 05, 2,13, MNa, M

1071999, FPC,1,E,1, ERPUS,1,0.25,7,5,F, NA
10/7,/1999, FPC,1,E,1, ERPUS, 2, 0.1,7,2,F, NA
10/7,/1900, FPC,1,E,1, ERPUS, 3, 0. 01, 2, 31, F, HA




Get data file

e Copy from
tundra://training _lab/downloads

veg_data_ test.csv
vegdataDP.xml
vegdata2DP.xml

e Copy to
c:\kepler\workflows\eco




=EBEIKC View the end result

e Open vegdataDP in kepler
— File->Open->vegdataDP.xm|

e Run




KK With metadata (easier)

e Open a new graph
42 editor in Kepler

File->New->Graph
Editor

e Switch to the Data
tab

e Remove KU Digir and
Geon from Sources

e Search for “test”

e Add “Vegetation
Test Data” to canvas

Drag and drop




Explore the datase

Edit parameters for, Vegetation Test Data

@ EML File: | [ erovse | D LOOk a.t the metadata

zchemalet: schemax A
<table name="vey data_ Lest.csv > R' ht_ | k 1 - G t
<field name="DATE" dataType="3TRING" /> lg C IC On ICOn > e

<field name="3ITE” dataType="3TRING" /> M t d t
<field name="TEE" dataType="3TRING"/> e a' a a'
<field name="PLOT" dataType="3TRING"/ > =

<field name="0D" dataType="3TRING"/> ® S h OW th e SC h e m a

<field name="3PECIES" dataType="STRING" />
CELCLs oS AT FLOAT a Double-click on icon or
right-click->configure
e Tool tips on ports

FA Unnamed
File View Edt Graph Debug Help

eeFaZp i@ mudi-e

k3

Componerts|  Data |

[-Search

Selected Ertity: ey_dsta_testoov R
outpLtType: 4.5 Field
Target File Extension in Compressed Fils: | E
Ve jon Test Data
recordict dpennington 32 2 |~ ps stetiens ~ o Tt
) = ‘ﬂ h Temperets Lakes LTER: Zc — of %%
endpaint: Fittp:fizcogrid ecoinfarmatics argknbisery B (SRR e
(TETTR{EIEEE el Mecoinformatics orgleml-2.0.0 }g Aacelis igtestacas
. i..
veyg_data_test-csw: g :z:::u;t:;x;cea

[} acmaea testudinalis
[T acthelmis intestinalis
T actinia intestinalis

Carmmit ] [ add ] [ Remave ] [Restore DeFauIts] Freferences ﬂ::'ffm'?mi?i“s‘wwm

[T agaronia testacea
[} agathiciium testacesum

[T agromyza testacea

[F abizia letestui

BT allophylus le-testui

[F alvania testae

[T amblychia testacearia

[} amornum testaceun ~
< [ >
714 resuts retumed

Veg elEon TestData
E v

I~
v




Director

e Add a director
Click on the Components tab

X

| ‘ﬂ Unnamed

S ERED ; Double-click on Kepler Actor
P — ) Ontology

| Double-click on Directors
E— Drag and drop the SDF Director
z o Tanc i onto the canvas

= JDirEUtur: _ .
: = Configure director

Double-click or right-click-
>configure

Change iterations to 9 (the
number of rows to be read in
the file)

Click Commit to save

r— Edit parameters for, SDF Director E

SDF Direcor
@ tterations: |
vmin vectorizationFactor: 1
{Eﬂ" SR allowyDizconhectedGraphs: |:|
E allowwRateChanges: |:|
| constrainBufierSizes:
period: | oo
synchronizeToRealTime: |:|
limeResolution: 1E-10
Class: ptolemy domains .sdf kernel SDFDirector
semanticType000: urn:lzid: localhost:onto: 1: 1#lirectaor
Camnit ] [ Add l [ Remaove l [Restore DeFauIts] [ Preferences ] [ Help ] [ Cancel




Display the file

Unnamed

QOEQTD MO mmse ® SearCh fOr
Companerts | oata | N ]

YEYYYY

[

Search SDF Director (4 4 - b b )
| - Isplay
L1 ESRI SHEpE I DISEy s = - -
[ GML Displayer = Vegegation Test Data
| == e Find the Displa
e | Mext Disgram
| Palygon Disgrams Dataset Display
| Polygon Disgrams Transtion
RBoxPlot b .
= J External Graphical Dizplay
actor (last icon
“ Broveserlll
= 4 Grapher
W Bar Graph
= 28 Pictter
T Array Plotter
o Histogram Plotter .
T Sequence Plotter
[T Timed Plotter

T % Plotter
= 4 Scope

[}
T Sequence Scope
T Timed Scope e I S a
i1 xv Scope

= 4 Textual Output Actar

%

= actor onto the
canvas

=]

|~

.




Hooking up ports

= Find the “cover” port

Use tool tips or view
schema

Note string types

e Click-hold the cover
port and drag to the
Input port on the
Display actor

= m” e Run the workflow
B Click the teal triangle or
View->Run Window-
>Go
e Delete the Dlsplay
actor




String conversion

g — mmpm © Search for Expression to

@z@zbll OB mml- e Token actor_
e iy ! e Add Expression to Token
E=— actor to canvas
)
. : e Configure ports
" r DG Rig ht-cligk->configure ports
— E Change input port Type to
string
Name. i -'Ir.wput Ioutp:n-Mul't\port. T‘Yp; Direction  Show MName  Hide | Units = Change OUtpUt port Type to
1 G o double
[Ccommt || apoy | [ asd ]| Reriove ot Help Commlt
= Hook up Cover data output
e — port with Expression to
[ .
P Token input port

Direction Showy Marne Hide:

" DEF &LT O []
] . DEFALLT O L]

[ Commit _H Appaly H Add ] Femave outpaut [ Help ][ Cancel ]




String conversion

Repeat for Height data

;Ciiljbmg»h-ﬁwmwo _ Output port
o —— I e CO py and paste
Expression to Token
g actor (Edit-> Copy->
Paste or cntl-c cntl-v),
Move copy from over
original
— e Hook up height data
o output port with
T L | EXxpression to Token

nnnnnnnnnnnnnnnn —— InpUt port




Add graph

eeeeeeeeeeeee

uuuuuuuuuuuuu

SDF Director

ngnun TestData
Foip
g

19

{= Search for “xy
plotter”

e Add XY Plotter
actor to canvas

e HOOK up Expression
to Token output

execution finished

1 ports with XY
Plotter input ports.




Run the workflow

e Click the Run

button (red
QAP H@H ==Omn e triangle)

Componerts | Data |
e Note lousy plot
e format..close
the display
2

= 4 Actar
=4 Output Actar

g | - Changethe
- < Expression To Tdken2 plot form at
File Edt Specal Help . N\ VleW->RU n
o xy Pllotter! | @EQ@ o <I.:| WI nd oW

Click on small plot
format icon

[

SDF Director
~Search

| xy plotter |

T
Tor
BA[
GO
i
501
¢ T B 451
1 rezults found. 40
= 35
307

é{T"” ;:Fjj“ af i Exil

1 1 1 1 1 1 1 1 1 1 1
000 005 010 015 020 025 030 035 040 045 050

|A
|l €

execution finisher! | | 1




Set plot format
@ Title: Wegetation valume

X Label: Cover percent
" Lakel: Height Grick:
X Range: 00,05 Sterns:
Y Range: | 20,70 Connect;
harks: @ime @ O dcdﬁ ) various () pixels Uze Calar:
X Ticks:
" Ticks:

Reformat the plot

KEOE

3

F8 XY Plotter

File Edit Special Help

Vegetation volume
T T T T T

B[(=1E

=)

0.00  0.05

010 0158 020 025 030 D035
Cover percent

0.40 045 040

Change Title to
something meaningful
(I used Vegetation
Volume)

Add axis labels
Select dots
Unselect Connect
Apply

Close Run Window
Run from run button

Save your work

File->Save->
C. \kepler\workﬂows\eco
\veg data xxx.xml, < s
where xxx is your |n|t|




Without EML

e The harder way, without EML-
described metadata




Cheat-look ahead

H; file:/R:fpresentationsf200 6/vepdata?DP . xml

File Wiew Edit Graph Debug Help

QaRadPHe»mEd e

Caomponents Data :

Opens the file

Separates file into columns
Extract cover and height

columns

Converts to decimal number

[
Search
plotker
Resulks
pler Actor Onkology SDY Director
i Workflow Component
-4 Actor
== J Output Actor
= J Graphical Display
(=14 Platter v
Array Plotter
Histogram Plokker
Sequence Plokter File To String Convembe\lmlted —— ENeer Expression To Token Array To Sequence ‘l;

ed Plotter

Platker > - — B » -

“[Hinput(7 )+

{0} XY Plotter
L b TR 9

=
Expression To Token2 A8y To Sequente2

(T

Expression2

“["+Hnput(8)+7)°

< >
6 results Found,

execution finished. :]

Converts array to elements
~ Constructs graph

Note: all this would not be
necessary if EML used




=S¢ Start a new workflow

. and = Open the workflow

FlaV%E;Géthb:bnon--m::w * editor

P ——— L File->New->Graph
SDF Director Ed |t0r

| ' e Select a director
Double click

=7, | K,eple.r Actor Critology
S S Workflow
Components

Double click

- [olx]

® terations:

B W vectorizationFactar: 1
allowDizconnectedGraphs: |:|
allowRateChanges: D -
constrainBuffersSizes: D l re Cto rS
period: I
5 Drag and drop SDF

synchronizeToRealTime:
litneResolution: 1E-10 D i re Ctor

class ptolerny . domainz sdf kernel SDFDirector

semarticType000: urn:lsid: localhostionte:l: 1#Director e C O nfl g u re d Ire CtOr

[I Camnik ] [ Add ] [ Remove ] [Restore Defaults] [ Preferences ] [ Help ] [ Cancel Rig ht CIiCk On
director

re;E)IozunljErec:tcn' Change number of

- iterations from. @
tol ar "

31 Commit

O

| &




Read the file

e Add the “File to
String Converter”
caganrN@smednsse actor to the canvas

Compohents | Data |

|

SDF Director

i ] e Search for “File to
String”

A Search Results

R il FleTo i Comerer Dr nd dr he Fil
5 _ {m] ag and drop the File

-

B 9 Actor

to string converter
actor

@ fileOrURL: Ckepler-1 0 Dalpha@twarkflowslecaveq_dsta_test oav [ Browse | b C O n fi g u re t h e aCtO r

numberOfLinesToSkin: i}
Double-click or right-
zemanticType000; urn:lsid: localhost:onto:l: 1§Conversiondctor

[ Commit ] [ Add ] [ Remove ] [Restore Defaults] [ Preferences ] [ Help ] [ Cancel ] C I i C k- > C 0 n fi g u re

Browse for the
i i veg data_test.csv
file

e Commit

File Ta Sirng Convarier

|

h 4 @



File  Wiew

Edit Graph Debug Help

eaeFaZp o= mmi-e

Corponents | Data |

Search

| dizplay

(o) (o)

i [ R )|y ) ) B
[= 4 Graphical Dis—
i | Mt D
| Palygon
| Polygon
RBoxPlc
= '_4 External
= Bro
" Bro
= 4 Grapher
W Bar

File To String Converter

2/3/1999,FPC,1,E,1,ERFUS, 2,0.1,2,16,¥, A
&/2/1999,FC,1,E,1,ERFUG,1,0.5,6,2, 4,
6/2/1989,FPC,1,E,1,ERPUG,2,0.25,4,12,b
&/2/1989,FPC,1,E,1,ERPUG,3,0.1,3,10,H1
ll5/2/1999,FFC,1,E, 1, ERFUS, 4,0.05,2,13,} -
10/7/1898,FPC,1,E,1,ERPUS,1,0.25,7,5,1
10/7/1998,FPC,1,E,1,ERPUS,2,0.1,7,2,F,
10/7/1999,FPC,1,E,1,ERPUS,3,0.01,2,31,

|~

execution finizhed.

I

Display to check

e Add a “Display

actor”, to check
that the “file to
string™ actor is
working

Search for “display”

Drag and drop the
Display actor

Hook up ports
between the 2
actors

Click-hold the output
(right) port on the
File Reader actor
and drag to the
iInput (left) port on
the display actor,
then release

e Run the workflow,



Parse the file

| e Keep the Display window
2 e Move (but keep) Display

File View Edit Graph Debug Help

QARQED IO =i e actor
Conpererts | paa | ; S = Delete port connection (click-
o —— ] >delete)
Move actor to right
S e b il = Search for Delimited Parser
o o M | | actor
- (W Type “parser” in text entry box

Click Go

X

Edit parameters for Delimited Parser

@) oot 5 = Drag and drop Delimited
rintainte 7 Parser onto canvas
adjacent to File Reader
e i = Configure Delimited Parser

[commt ] [_oa  [_romovo ] (Resore oot [[rreberences J o] [ cance Double-click or right-click-

g 3] >Configure
e outputFormat = column
Delimiter = “,”

numberColumns = 12 (refer to
Display actor output)

3
|l

[— numberHeaderLines =1 (refer
to Display actor output)

Commit




B Parse the file (cont’d)

ki'§|Unnamed = J
FI@\VSé\E;Gg D.b;"pll|.|* - * ¢> w:l d::ﬂ ‘ 1® Configure Delimited Parser
m| Data | <OF Directs = Output port
= | Right-click->configure ports
Find stringOutput output port
3 Searnronits Change Type to {string} (braces
g e e ey are important..make sure to
i< Ll =g include them)
Commit
e Hook up File Reader/Delimited
Parser ports
Connect File Reader output port
to uppermost, black, Delimited
Parser input port
< iE = Configure ports for, Delimited Parser, |:||E||E|
:énmund' st Outpt | Multiport  Type Direction Showy Marne Hide Units
DEFALLT
-------------- DEFALLT
@TE DEFALLT
DEFALLT
% DEFALLT
esecution finished. a i DEFALLT

[ Corninit H Apply ” Acdd ] Remove string... [ Help ][ Cancel ]




B Parse the file (cont’d)

+ A Unnamed
aagaOPHes med e = Hook up the Delimited
Coririz|_pas | corbrecer 1 Parser/Display ports
— | Use lower, type=string output
port for Delimited Parser
é ?j::(c:pit?s::;r Crtology File To String Gon Delimited Parser i) € R u n
g jm— m-f ] = Compare the display to your
= ot e earlier display window
e Save your work!
IFI Hels _ File->Save->
I browse to
c:\kepler\workflows\eco\
name as veg_dataz_xxx.xml,
a where xxx is your initials
- - & || >
e g o Dy P D"‘-r
execution finished. B | [:T




Extract columns

= Delete the connection
to the Display actor

: Wiew Ed;GraDh D.ebunge\pII ‘i|* - * ¢> D::I ﬂ:] d Move (but kee p)
| aile * i
L Display actor |
= Locate Expression actor

Search “expression™ or
Actors->Mathematical

|>

SDF Director

;I Search Results
= 4 Kepler Actor Ortalagy File To String Can Delimited Parser Expression .
B W - Operations
= 4 Conversion Actor L3 .
st s e Add Expression actor to
" canvas two times

Create Expression From Query

e = Add input port to both
| Expression actors

| Expression Reader .
= Configure ports for Expression

o sa e = e s _ Right-click->Configure
ports->Add

| Check Input box for new
?ﬂrxtiisfuund. port

L Click blank box under
e - Name

Type port name “input”
Commit

Input Output | Multiport  Type

[

(]
>
execution fiished. I—)




FI e Configure
ECEEE T O T PSR EXpression
comporerts | Data |

actors

.
e Double-click or
;I Search Results Expression & -
= 4 Kepler Actor Ontology File To String Con Delimited Parser :‘p 2 o Display r I t— ‘ I ‘ -
=4 Warkflow Component -

. E‘AjoénnverswonAdor i - ] » 3 >CO nfi g u re

D<| Expression To Token

SDF Director

~Search

| Expression |

[#] Taken To Exgy : 5
= 4 Domain Specific A Edit parameters for, Expression

n .
=l 4 GenBank ) | I n fl r
Create E: expression iy o
: : putcf
=4 Input Actor s } |
3 ptalermy actor lib Expression |

semanticTyped00: urn:lsid:localhost:onto: 1: 1#Mathiperationdctor

< actor:
: e L Commit _] [ Add ] [ Remove ] [Resture Defaults] [ Preferences I [ Help J | Cancel | (44 { (4 1 . 77 77
Hnput(7)+"}

- Type in second
actor:

R “{“+input(8)+"}”

e Commit
<

.

execution finished. |




File View Edt Graph Debug Help

ReHQIPN@» mmc>ie

Componerts | Data |
SDF Director

| expression |

) (e}
4 Search Results
B "4 Kepler Actor Ontology File Ta String Gonverter
= 4 Workflow Component Delimited Parser
B 24 Actor 2!
= 4 Conversion Actor

[] Expression Ta Taken
[ Token To Expression
= '_4 Domain Specific Actor
= 4 GenBank
Create Expression From Query
= _lnput Actor File Help
= 4 External Input Actar

= 4 External Reader Actor
ion Re:

{0.5,0.1,0.5,0.25,0.1,0.05,0.25,0.1,0. A

ssion
“[Hinput(7 )+

ssion.

File  Help

i4,2,6,4,3,2,7,7,2}

[~

execution finished

|

i

Add relation

Click (one time) on diamond on
task bar

Hook Delimited Parser lower
(stringOutput) output port to
relation

Hook relation to Expression input
ports

Hint: it’s easier to click on the
Expression port and drag to the
relation than vice versa

Copy the Display actor

Clickon it

Copy and paste (Edit menu or
shortcuts)

Move copy so both show
Hook output ports on each

Expression actor to the input
port of a Display actor

Run

Move the top Display windo:
you can see both




e Convert to decimal
K number

%%ﬁgiimiwh*wmwo _
e 1« Add Expression To Token actor
e | two times
(eme] (o] | — Search for “token™
gs‘j::p:?;soromology File To String Converter — Expression To Token  Display * Configure ports
e { | ppmserne s Input Type=string
> Output Type={double}
P8 veg_data_dap.Displayz (2 |E]X] 1 Commit _
- = Hook up Expression output ports
”””” . _ S to Expression To Token input
b8 vep data_ddp.Display |-_| |E|['§|
File Help pOrtS

{0.5, 0.1, 0.5, 0,25, 0.1, 0,05, 0.25, O

= Hook up Expression To Token
output ports to Display input
ports

e Run

Direction Zhowy Mame Hidle: Lnit=:

. DEFAULT O [l
u DEFAULT O [

[ Cornrnit H Apply H Add ] Femove output [ Help H Cancel ]




plotter)

’q_ file:/R:/presentationsf2006/vegdata2DP. xml

File View Edit Graph Debug Help

QARQAEP IO =sDe

CEX

DDDDDDDDDDDDDD ]

SSSSSS

[T Array Plotter
W Histogram Plotter

Array To Sequence

eeeeeeeeeeeeeeeeee

Convert from array to
segquence (required by xy

«Search for Array To Sequence

actor

*Add twice to canvas

Link Expression To Token

output ports to Array To

Sequence input ports

«Configure array length
Double-click, change
arrayLength to 9

*Add Display actors (optional)

*Run — ensure there are no errors




e Search for XY
Plotter actor

eeaRQOPHO medhde e Add to canvas

Caomponents Data :

8 e Connect Array
to Element

|

| output ports to
T - XY Plotter input

(=4 Output Actor

(=4 Graphical Display rts
=] 4 Platter

..... [T Array Plotter
Lol Histogram Plotter

Ll File To String Converter n L I 2 I I
[l Sfequence Plotter ¢ Delimited Parser Expression ssion fo Token u

Irnes IOECer

Pl Plotter Lo |

o | e Edit Plot format

— From View->
Run Window

6 results Found,

|~

b
>
execution fnished, Ic—)




=B Play with the workflow

Run workflow (click the
teal triangle)

Move the top graph so
both can be viewed

Animate the execution
Debug->Animate
execution - set for 1000
ms

Run workflow...move
graph windows so you
can see the animation

Close the graph
window

Run from run window -
View->Run Window->
Go

wg  Help

1> I @ i) @

]
=2

 Plotker
= Plotker
itker

SDF Director

File Ta String Converter

E

Delay for Animation

\?') Time {in ms) ko hold highlight: | 1000] |

Expression Expression To Token  #rayTo Sequence

Delimited Parser

p—

p - *{“input{7 }+)" {.T}_I—' Xy
| @
s Expression To Tokenz A3y To Sequente2
o]




Conclusion

e Take home message....

Use EML to describe datasedts...
Some pain now vs. much pain later
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