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Executive Summary

ReportLab’s Diagra product lets you create data-aware charts and drawings. It can be used in
many industries and many ways. The most comprehensive documentation is in the main
manual, “diagra-userguide.pdf”. This is a supplementary tutorial intending to provide step-
by-step instructions for a first-time user.

Many users are working in the fund management industry producing highly similar charts. This
extra manual provides step-by-step tutorial to create several data-aware fund related charts.
It is intended to be used with a sample database, delivered in a file ‘diagracharts.zip, which
includes both data and runnable chart modules similar to the ones described herein.

This manual is still being expanded, but should be sufficient to let a first-time user create a
working data aware chart and carry out basic procedures. In the meantime feedback on what
to add to this tutorial would be most welcome.
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1. Installation and prerequisites

This presumes you have

« a healthy installation of Diagra. The installation steps for all platforms are covered in
depth on ReportlLab's site at http://www.reportlab.com/software/installation

+ a MySQL or SQL Server database server, running either on the local or remote
machine. Note: if you're competent with another SQL database, you will probably find
it easy to adapt the sample data in here as we need nothing more than standard

SELECT statements.
« the Python MYSQL adapter installed. You could get this from
http: i.python.or: i/MySQL-python

« a tool for doing queries and viewing the results. This can be done with a command-
line (terminal) mysql client, or a graphical tool such as the MySQL Query Browser.

2. Installing the sample database

You can download the sample data files from http://www.reportlab.com/docs/diagracharts.zip.

The zip file contains the sample database in various formats. To import it into MySQL, create
a database schema called ‘fundrep’ and then execute ‘fundrep.sql’ to create the sample
tables and data.

There are also .mdf and .Idf files which can be imported into Microsoft SQL Server using the
‘attach' function - see the README file for more details.

The remainder of this section provides step-by-step instructions to create and populate the

sample database using the MySQL x|

Query Browser. ™, 4
. . . My o -

The first thing you need to do is to run Query Browser /

your MySQL Query Browser program
which will ask you for a number of
parameters before connecting to MySQL
Server. (make sure that MySQL Server Stored Connection | =l J
is running)

rConnect to MySEL Server Instance

Server Host: Ilocalhost Fark: ISSDE

Enter your connection details:
Username: Iroot

Stored Connection: this is used if you want
to save your connection details. leave blank Diefault Schema: Ifundrep
for now.

Server Host: The name of the host machine
where your MySQL Server runs, or its IP
address if running on another machine.
(localhost is your local machine)

Details »» | 0] | Clear | Cancel

Port: default is 3306. Don’t change it
Username: As it says
Password: As it says

Default Schema: This is your actual database. Insert (type) fundrep as your new Schema.

At this point, the program will ask you that the database doesn’t exist and if want to create it.
Just click OK. This will connect to the Server and create an empty database for you named ‘fundrep’.

Create the database’s contents:


http://developer.reportlab.com/install.html
http://www.reportlab.com/docs/diagracharts.zip
http://pypi.python.org/pypi/MySQL-python/

In the sample zipped distribution, we have included a script (fundrep.sql) that creates a
number of tables with several funds data into the MySQL database server.

MySQL Query Browser makes easy to load the script into the server.

2.1 - To open the script in the Script Editor, choose the Open Script ... option from the File
menu.

Then locate where your saved your fundrep.sql with the *file open dialog’ and open it.

2.2 - if you script resembles to the one below, then you should now be ready to run it.

Click on Execute Selection option from the Script menu or alternatively click on the green
rounded icon on the top right had corner of your Query Browser.

; MySOL Query Browser - root@localhost:3306 / fundrep - |EI|1|
File  Edit ‘iew Ouery Script Tools  “Window  Help
s \
> 00 Qo N
Wnda Redo Load Save Search Fauze  Continue Step Execute Stop.
Fiesultzet 1 @ Script 1 Schemata | Bookmaks  Histary
- #ys50L dump 10,18 . o]
2|--
3 -- Host: localhost Database: test | fundrep
5|-- Server version 5.0.16-0t » [ information_schema
3 b= mysgl
. 7|/#140101 SET @OLD CHARACTER_SET CLIEMWT=@ACHARACTER_SET_CLIEWT #/; » bt
s 8|/#140101 SET @0LD CHARACTER SET RESULTS=@@CHARACTER. SET RESULTS #/; g
- 9|/#140101 SET @OLD COLLATION CONMWECTION=@ACOLLATION COMMWECTION +/;
s 18| /#140101 SET MAMES utfs */;
. 11| /#140103 SET @OLD TIME_ ZONE=@ETIME_ZOME +/:
& 12| /#140103 SET TIME ZOME='+00:00' +/;
- 13| /#140014 SET @OLD UNIQUE CHECKS=@AUNIQUE CHECKS. UNIQUE_CHECKS=0 +/;
s 14| /#140014 SET @0LD FOREIGM_KEY CHECKS=@@FOREIGM_KEY CHECKS, FOREIGM_KEY CHECK
. 15|/#140161 SET @OLD_SOL_MODE=@@SQL_MODE, SQL_MODE='WO_AUTO_VALUE_ON_ZERG™ */:
s 16| /#140111 SET @0LD SQL MOTES=@@sqL MOTES, SQL MOTES=0 +#/;
17
18- -
18|.. Table structure for table "fundrep_holdingbreshdowns’
28| - -
21 .
2z Syntax | Functions  Params  Trs
. 23| DROP TABLE IF EXISTS “fundrep_holdingbreakdowns’; - -
® 24 |CREATE TABLE “fundrep_holdingbreakdowns® ([ Data Man_ID_L_IlatIDn
28| "id’ mediumint(S) unsigned NOT MWULL auto_increment, Data Definition
zZ6 “fund_id® int(11) NOT NULL, MySGL Utility
= ‘label * warchar(50) HOT HULL, Transactional and Locking
28 “fundPercent * float(4,2) MOT HULL,
23| ‘indexPercent ' float(4,Z) HOT NULL,
26 PRIMARY KEY [ °id")
21|) ENGIME=InnoDE DEFAULT CHARSET=latinl:
32
33| --
B4|-- Dumping data For table “Fundrep holdingbreakdowns’ -
35|--
[« _>I_I
| ilg il |G |Access viclation at address 00590189 in module My SGLGUeryBrowser exe', Read of address 00000012 5

3. Verifying the ready-made charts work

To be completed. This will describe executing the readymade chart modules from a DOS or
Mac prompt to verify they produce output. This is intended to be a test that you are set up
correctly prior to starting the tutorial.



4. Creating a data-aware pie chart

This is the bulk of the tutorial. We will start with a very simple chart, showing a pie of the top
ten holdings in a given fund. We will then step through a couple more times with other chart
types. Please start with this example before moving onto more complex charts!

4.1. Plan your chart

It's worth a few moments deciding what to create before starting. In this case we'll create a
simple rectangular drawing containing a pie, with labels around the edge, and no title. (You
can flip ahead to the later screen shots to see what we are doing). This is a particularly dumb
way to plot fund holdings with dynamic data (see why* below), but it’s the simplest teaching
example!

4.2. Prepare your data

We will need a table of suitable data, and a query to pull it out. The sample database has a
table fundrep_holdingbreakdowns which is suitable. The screen shot below shows us
doing a query in the MySQL Query Browser to pull this out. It also shows in the right pane
that you can use the Query Browser to explore and remind yourself of the table and field
names.

’-' MyS0OL Query Browser - root@localhost:3306 / fundrep ;IEIZI
Eile Edt Vew ©Query Script Tools Help
( \ SELECT * FROM “fundrep_holdingbreakdowns ™ ( \ =
Go back  Mext Refresh ’7 Ex\e:u/t,a ~ Stop m
Transaction \«) ‘ (@) Blan () Compare | @ l'ﬁ%l @QJ @% @JJ_PI @*JEI @% Ly (=
© Resultset 1 Schemata | Bockmarks  Hista
[ id | fund_id [ label [ fundPercent | indexPercent | 2
» 1 1 BP 9.30 0.00 Al | H
2 1 HSBC Haldings 610 0.00 »
3 1 odafone 584 0.00 H
4 1 Royal Bark of Scotland 386 0.00 7 id
5 1 Barckys 353 0.00 @ fundid
5 1 Shell Transpon & Trading 37 000 @ lael
7 1 fuiva 310 000 @ fundPercent
8 1 Biitish American Tobacco 293 0.0o . _?un::a?'::;;::;wtumseﬂess
9 1 Intemnational Power 268 0.oo — -
3 fundrep_sectobreakdowns
10 1 Gallaher 260 0.00 N infamation.schema
" 3 UK Treasury 5% 07/03/14 5.22 0.00 . sl
12 3 UK Treasury 5.75% 07./12/09 268 0.00 » test =
13 3 UK Treasury 5% 07/03/08 257 0.00
14 3 UK Treasury 5% 07/03/12 228 0.00 Syntax | Functions  Params  Tix
15 3 Biitish Telecommunications 7.75% 07/12/16 202 0.00 Diata Manipulation
16 3 Agoregate Industries 7.25% 31/05/16 1.95 0.00 Diata Definition
17 3 Autastrade B.25% 09/06/22 186 oo MySQL Uity
18 3 Friends Provident Fin Perpetual 1.85 0.00 Transactional and Locking
13 3 Hutchison Ports Finance B.75% 07412415 183 0.00
20 3 Slough Estates §.25% 30/0915 177 0.00
2 4 Vodafone 435 0.00
- e— i o =l
200 vows Fetched in 000765 (0.02345) # Edi M Last | P Seanch
not [ [ 7

In this case, we don't need the unique row IDs, and it’s always a good idea to be explicit about
the column names you want in your chart. Otherwise, the chart will break if someone else
adds a field to the database and your ‘select *’ statement returns the wrong number of rows.

All we want to display for this lesson is the holdings and percentages, in descending order.
The query for this is:

SELECT fund id, label, fundPercent
FROM fundrep_holdingbreakdowns h

! There are several reasons. First, a pie chart should represent the ‘whole fund’, and on our case the top
ten holdings might only be, say, 30% of the fund’s value, so we are misrepresenting data unless our
database has a great big ‘other = 70%" data point. Secondly. the labels around the edge will be variable
length text strings. If you had several tiny holdings (say, 1-3% of the fund), these might overlap with
each other and the pie itself or overrun the boundaries.



ORDER BY h.fund id, h.fundPercent DESC

In plain English this means: show the fund id, label and percentage , ordered by fund, and
then with the largest percentage first. The figure below shows the resulting query and its
data. It is useful to keep the data set on screen, or a printout of it next to you.

; MySQL Query Browser - root@localhost:3306 / fundrep
File Edit Wew Query Script Tools Help

DRDER BY h.fund_id, h.fundPercent DESC

ELECT fund_id, label, fundPercent
FROM fundrep_holdinghbreskdowns h

\ \ 5|
5o hack [dext Refresh

@

Evecutz=  Stop

=1l x|

™

Transaction w

| UEIPI‘“" U G | @ ZELEGT| [FROM| [WHERE] [GROUF] [HAvNG| [ORDER] [ SET

[CREATE]

1| @ Resultset 1

4.3. Create a basic chart module

UK Treasuy 5% 07/03/14

I fund_id I label I fundPercent I
» 1 EBEP 9.30
1 HSEC Holdings 610
1 Wodafone 5.84
1 Royal Bank of Scotland 386
1 Barclays 363
1 Shell Transport & Trading 337
1 Awiva 210
1 British American Tobacco 293
1 International Power 266
1 Gallaher 260
3 5.22

]

Schemata | Bookmalks  Histon

bt

i

3

-

3
3
[ 3
[ 3

fundrep_funds
fundrep_holdingbreakdowns
% id

@ fund_id

@ label

@ fundPercent

@ indexPercent

__ fundrep_monthlyreturnzeness
__ fundrep_sectorbreak downs

| information_schema
| myzal

Now start to the Diagra Drawing Editor and create a new DataAwareDrawing.

1. Do File | New to bring up the dialog below.

2. Select ‘DataAwareDrawing’ in the list box - this is the basis for all charts which
connect to a database and run to create lots of output charts

-l

3. enter a class name in the New Class Name box at the top. We suggest using the

name TestDrawing1l

Enter a suitable name for the chart class. This should be in *CamelCase’ - capitals for each
new idea in the name. If learning, TestDrawingl, TestDrawing2 etc. are normal. If doing a
real chart, pick a name which will make sense in a year’s time e.g.
“BasicFundIndexComparison’ or ‘HoldingsPieWithLegend’. It's a good idea to make names
which combine the rough chart type *(Pie’) with the intended purpose (*Holdings’)




Mew Project Paramelers 5[

Mew Clazz Mame ITestDrawingﬂ

Base Clazz Mame?

IDataﬁ.wareDrawing

CluzgteredColumn

D atatumarellrawing

[ atadywarePielrawing
DataTester
DiagnosticD rawing
Dirawing

E xplodedFie j

al | B

Cancel |

4. Click ‘OK’. You now see a blank drawing.
(you might want to resize the windows and or do ‘Windows | Zoom Set’ to get the
whole white drawing area on your screen).

5. Save the chart with File | Save or File | Save As. The module name can be any
combination of letters or numbers, but a good convention is to use the class name
already given without capitals or spaces. We'll use ‘testdrawingl.py’ today. Put it
somewhere you won't lose it on your disk.

6. Add a Pie to the drawing with “Actions | Add Widget”. Give it the name “chart” and
click OK. It’s very important to assign a name to each widget, which is short and easy
to remember. By convention we use ‘chart’, ‘legend’, 'title’, 'subtitle’ and 'footnote’ as
widget names unless there is a good reason not to.



ReportLab Drawing Editor

File ©Options Actions  Windows  Help

File: C:/code/tfundprod/diagracharts/testdrawingl . py, claszs Tes

x

New ‘widget Mame | charl

widgets?

MormalD atekd aluedsis ;I
Hotsllowed

ODBCD atas ource

Objectdzzociation

Eancell ——

I'F"Dq ERCE T = (!l Tmmwnamrr! IMarsrtrrwant |

You should then see something like this:

- (Eenpary, Depatnar) j

We will now resize and position the chart by setting a few basic properties. Our
drawing is 400 x 200 points, and we want the pie roughly centred with room for labels
around the edges. To change the first property, find the ‘chart’ object in the
properties window (3™ item down’, and double-click it. This will “drill down” from the
drawing properties into the properties of the “chart” object, which is a pie chart.



ReportLab Drawing Editor =10l x| ReportLab Drawing Editor 10| x|
File Options Actions Windows  Help File ©Options Actions ‘Windows Help
File: C:/code/diagracharts /testdrawing. py, class TestDrawingl[...DatatwareDrawing) File: C:/code/diagracharts/testdrawing] . py. class TestDrawingl[....D atafwareDrawing)
Ll » | | »
| | 2 L i
zelf Attrs self.chart Attrs
EFS_info {'Company', 'Department') = K ground Hone el
hackground = None checkLahellverlap = 0
3 data = [1, 2.2999999999999995, 1.7, 4.:
chartId [a} debug =0
configFilelame 'diagra.ini' direstion = 'clockwise!’
dataSource Data3ource (DataMaker, Widget) fillColor = None
fileMamePattern = 'drawing$03d' height = 10a
formats [‘eps', 'gif'] lahels = MNone
hilign "LEFT!' orderMode = 'fixed'
height 200 pointerlabelMode = None
outDir o SemeRadii = False
previen 1 simplelabels =1
renderScale 1.0 =lices = TypedPropertyCollection(WedgePrc
samp lelata None startingle = 80 ;I
showBorder u] = 1 | _’I
" " *|back: d =M -
jchart = PieldbstractPieChart] - J acKgroun one J

Scroll down until the ‘X’ property is visible, and select it with the mouse. Then edit the line
below the properties, which displays the selected property, to say ‘x=150’, and hit ‘Enter’,

as below:

width = 100
xwradius = None
Vi =0
vradius = MNone

e B

=15

The chart should jump across towards the middle of the drawing.

8. Do as above setting y = 50, to move the chart up a little. It should now be roughly
centered in the 400x200 drawing.

9. Give it some labels by setting the labels property of the chart as follows (take care of
the brackets and quotes; you can use single or double quotes, and straight or curved
brackets, but they must match):

=[0One", " Twa', Three', Four']

:jhhds

If you've followed this far, your chart will look like this:




10.

ReportLab Drawing Editor

File Options Actions indows Help
File: C:/codeddiagrachartstestdrawingl. py, class TestDrawingl (... D atadwareD rawing)

Four Two

Now save your work with File | Save

4.4. Connect to the database

Now we will connect up to our database.

11.

12.

13.

Move your mouse over the words below in the drawing, and click; you will move ‘back
up’ from editing the chart within the drawing, to editing the drawing. The text will
change from ‘self.chart Attrs’ to ‘self Attrs’.

zelf.chart Attrs

Edit the dataSource property of the Drawing to say ‘ODBCDataSource()’exactly like
this: this tells the system that your data will come from a relational database. For
historical reasons it’s called an ODBCDataSource, even when using a non-ODBC mysql
driver.

Jhilign = LEpFL

jdataSDurce = 0DECDataS ource(]

Now double-click the ODBCDataSource in the properties window. It will ‘drill down’
into the data source. The properties look like this:




ReportLab Drawing Editor -0 x|

File Options Actions  Windows  Help
File: C: /code/diagracharts/testdrawingl. py, class TestDramwingl]... D atabwarelrawing]

One L

al | i

{=
zelf. dataSource Athrs
azzociations = Arravi0, Datalzzociation)
dsn = MNone
groupingColumn = 0O
host = HNone
nare = 'samplechartdata’
password = '
=0l = !'SELECT * FROM generic pie!
user =

j driver ="odbe| j

14. We will now set this up to connect to our sample database. Set the following
properties:

Driver Mysql

Host ‘localhost’ or leave as None

If using a remote server, enter the host
name

User ‘root’ if running a local server, or the user
name

Password Leave empty if running a server with no
password, or enter the password

Name ‘fundrep’ if that’s how the sample
database was named. If you're using
ODBC to connecto to SQL server, you
need to append your username and
password; eg 'mysqlserverdsn/user/pw'

Sql Your sql statement, copied from the query
browser above.

15. Now we will test the connection. Double-click ‘self.dataSource Attrs’ to go back up to
the Drawing level. Then set ‘test’ from 0 to 1. If it accepts this, your system has
made a successful connection. You will also see a property appearing called
‘sampleData’ which was derived from the database query results, as shown below 2
lines above ‘test’:




zelf Attrs

height = 200

outDir = '

preview =1

rendericale = 1.0

sawmp lelata = [(1L, 'BPF', 9.3000000000000007), (1L, 'H3BC Holdings', 6.099599999399939334),
showBorder =0

transform = {1, 0, 0o, 1, 0, O}

whlign = 'BOTTOM'

< | | 3
hd [ =1

Let’s just summarise the parameters we want in the datasource for this example with one
more screen shot: Note that my development server has password ‘branch’ -yours may not
need a password or may differ.

ReportLab Drawing Editor 101 x|

File ©ptions Actions ‘windows Help
File: C:/codeddiagracharts/testdrawing . py. class TestDrawing[....D atadwareDrawing)

| v

Four Two

Three

zelf. dataSource Athrs

groupingColumn = 0

host = None

name = !'fundrep'

password = 'hranch'

Sl = '3ELECT fund id, label, fundPercent FROM fundrep holdingbreakdowns h ORDER 1
user = 'root!

4| | 3
ﬂassociations = Array(0, D atadszociation) :l

4.5. Making data associations

Now we have connected, we want to fetch something useful. We now need to create
associations between the data set for the query and the chart’s various elements. This is
thoroughly documented in the data-aware charts chapter in the manual, so here we will just
step through. We want to make three ‘associations’:



« One to get the fund ID into the chart, which is used to distinguish the filenames
+ One to get the holding names which go around the edge
+ One to get the numeric values for the plot.

Let’s remind ourselves of what the data set looks like. The shot below shows the rows for the
first plot in our sequence, with three columns. These will be referred to as columns 0, 1 and
2.

fund_id label fundPercent
1 BP 9,30
1 HSELC Holdings E.10
1 Wodafone h.84
1 Faoval Bank of Scotland 3.86
1 Barclaps 353
1 Shell Tranzport & Trading 337
1 Aviva 310
1 Britizh American Tobacco 293
1 International Power 2.EE
1 Gallaher 2E0

1. drill down into the ‘associations’ property of the dataSource

2. set'size=3" and hit Enter. Some editable associations should appear like this:

zelf. dataSource. aszociations Attrz

elementd0 Datalissociation(colwn=0, target=None, assocType='wector')
elementl]l = Databssociation(coluwmn=0, target=Nohe, assocType='wector')
elementl]s2 = Datahssociation(coluwmn=0, target=Nohe, assocType='wector')

3

V]
-
%}
m
1]

3. edit the first one to look like this:

zelf. dataS ource. azsociations Attrs

element0o Dataldssociation(column=0, target='chartId', as

elementdl = Dataldssociation(column=0, target=Hone, assocType='wectar')
elewmentdz2 = Datalssociation(colwmn=0, target=None, assocType='wector')
size = 3

This will have no visible effect just yet, but is important to get the output files all
written with different names. Otherwise, you might generate 100 charts all with
filename ‘chart000.eps’ on top of each other. After doing this each chart will take its
ID from the fund_id in the database, and use this within the filenames.

4. edit the second association to pull in the numbers, like this:
element01 = DataAssociation(column=2, target="'chart.data’, assocType='vector')
5. edit the third to bring in the labels, like this:
element02 = DataAssociation(column=1, target='chart.labels’, assocType='vector')

6. Go back to the drawing top level, turn ‘test’ to zero if already on 1, then set ‘test’ to 1.
This will now show the data for the first chart!



ReportLab Drawing Editor -0l x|

Eile Options Actions  Windows Help
File: C: /code/diagracharts/testdrawingd . py, class TestDrawingl(... D atadwareDrawing)

|»

~ Gallaher
International Power

BP
British America

Holdings
Shell Transport g
Barclays
dafpne

Roval Bank of Scotland’ <

| | »
2
zelf.dataS ource. azsociations Attrs

elementll = Datalssociation(colwin=0, target='chartlId', assocType='scalar')
elementll = Datalssociation(colwin=2, target='chart.data', assocType='wector')
element0Z = Dataldssociation(column=1, target='chart.labels', assocType='wector')
size =3
hd |element02 = Dat, tion[column=1, target="chart.|abels ype="vector'] ﬂ

7. Save your work quickly and celebrate!

4.6. Planning output file names and formats

To be completed. In brief, set the outDir to ‘output’ and create it, and the
‘fileNamePattern’ to ‘testdrawingl_%.03d’ then go to terminal and run the chart module as

a command.

5. Creating a fund/index comparison chart

This example is slightly more complex because there are multiple series of data.

5.1. Planning:

5.2. Laying out the chart

We'll go a little faster this time, not documenting every click. Refer back to the pie for screen
shots if not sure what to do

1. File - New Drawing. Enter New Class Name = "MonthlyLinePlotDrawing", Base Class
Name = "DataAwareDrawing". Click OK and save the module as "monthlylineplot.py"

2. Add a widget called "plot" of type "GridLinePlot" with Actions | Add Widget.
GridLinePlot is the basis for time series charts; it has a date axis and many nice
details to do with date and value axis scaling.

Double-click into the plot and set x=50, y=50, width=300, height=125

4. Add a text widget for the title. Make sure you double-click the 'self Attrs" in red to
backtrack to the top level of the drawing, or you'll end up adding the title to the plot,
not the drawing, and it will not be visible. There is a trick here to save time: you



create a widget called 'title' of type
String, but edit the position and text in

Add New Widget

X

the widgets dialog before adding it, so it
starts in about the right place - see
screenshot below. New Widget Name [fille
5. Once it appears in the drawing, drill into
it and set the font size to be, e.g., 16
points, and set textAnchor = 'middle’ VWidgets?
6. Now we'll do the legend. Since we know |E:tring(200,18i1'text')
in advance that there will be just two reportiah.graphics.widgetbase Sizer ~
series and the line colors, widths etc. will tlexdra.graphics layout Sizer 0
not vary, we will simply create two SlideBox
swatches of colour and two text labels. SmileyFace
Add two more strings called 'labell' and SpiderChart
' Vg ! 1 1 ' SplitLinePlot
label2" with text 'Fund' and 'Index' at =nokel bl
coordinates (20,180) and (60,180) S{’af BLEhe
respectively. StopSigh
7. Now add a Line object called "swatch1" | [Standlabel "=
at coordinates (35,183,55,183). Drill Sl Q0L Bhtizr<) E
. . Tickbox
down into it and set strokeColor = blue o C
wolCircles
then step back up. o Emmoc v
8. Repeat with another called "swatch2" at
(85,183,105,83), cance
9.  You should now have a chart looking like this:
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5.3. Making data associations and testing

16. We will now set this up to connect to our sample database. Change 'dataSource' to
‘ODBCDataSourceS) as shown below (and as done in step 12, previous lesson):
haolign = 'LEFI

jdataS ource = 0DBCDataSource()

17. Drill into the data source and set the following properties (the first 4 are the same as
our previous lesson):

Driver mysql

Host ‘localhost’ or leave as None

If using a remote server, enter the host name

User ‘root’ if running a local server, or the user name

Password Leave empty if running a server with no
password, or enter the password

Name ‘fundrep’ if that’s how the sample database was
named
SELECT fund id, periodEnd, fundReturn,

Sql indexReturn

FROM fundrep monthlyreturnseriess
ORDER BY fund id, periodEnd

18. at top level set outDir = 'output','filenamePattern = 'monthlylineplot%03d’, formats =
['pdf','eps','png'] so that you get distinct named charts when running

19. Create two data associations by setting dataSource.associations.size = 2

20. Set the first association as
element00 = DataAssociation(column=0, target="'chartlid’,
assocType='scalar')

21. Set the second association (very carefully) as
element01 = DataAssociation(column=[(1, 2), (1, 3)], target="plot.data’,
assocType='tmatrix')
This can also be done by 'drilling down' and doing one property at a time. What's
happening here is a bit more complex. This plot type takes a series of lines as its
drawing instructions — one for fund, one for index, and there could be more. Each line
is an array of (date, value) pairs. So the brackety-expression in ‘column’ says:
compose the first series from column 1 (date) and column 2 (fund value); compose
the second series from column 1 (date) and column 3 (index value); then put both
together into the chart's data. If you had another column for, say, sector average,
you might have column=[(1, 2), (1, 3), (1, 4)]

22. Go to the top level of the drawing and set test = 1 to verify it connects. If it accepts
the '1', and the chart updates, then the query worked. Note that you can't do this
until you have created the first association with the chartld, as it won't know where
the first chart's data set begins and ends.

23. Save the chart.

24. Go to a DOS or Unix prompt and execute the script e.g.
C:\code\rlfundprod\diagracharts> monthlylineplot.py
generating gif file output\monthlylineplot001l.gif
generating EPS file output\monthlylineplot001l.eps
..etc
generating gif file output\monthlylineplot024.gif
generating EPS file output\monthlylineplot024.eps



You should see output. If it appears to 'hang' for a second, look in the directory; it
may be creating charts saliently; then type "verbose = 1" in the properties editor and
save and repeat.

6. Creating a text table

Diagra can also be used (with some brute force effort) to automate complex tables. There are
many “candidates for reuse” in financial publishing which consist of tables and need to be re-
published with variable data each month. These can be set up as Drawings, even though no
charts are involved, and automated to produce EPS files. As with the charts, this can save a
lot of time and effort each month.

This was not one of our original design goals, and it is not very elegant in the present version.
You might have to position a dozen lines and boxes by hand and fifteen text fields by hand.
However, it is simple to connect these to a database.

Here we will show you how to create a table containing some data pulled out from MySQL
database tables. In our next version of Diagra, we will be implementing tables objects as
widgets similar to the previous widgets you have used earlier. In the meantime, this will be a
somewhat prolonged exercise that will help you to familiarize yourself with the program and
practice your data association skills.

6.1. Planning your work

As mentioned in the fourth chapter’s beginning, you should thoroughly think about your
objectives before starting any charts. This is particularly important for tables, as you have
to position all the elements by hand, and want to get it right first time.

In this example, the objective is to create a Discrete Years Table, something the UK
Financial Services Authority now requires in many publications. The principle is the same
for other similar data tables. Here is an example of the chart we will create:

Year on year percentage growth ending 30th April

2001-04-01) 2002-04-01 | 2003-04-01 | 2004-04-01 | 30.04.04
2002-05-31] 2003-06-31 | 2004-03-31 | 2005-06-31 | 30.04.05

2000044001

Tonoy| 539 | 656 |-1820 | 733 | 10.91

It is important to plan this carefully up front, using some other drawing tool to get your
ideas right, as it is tedious to reposition all the elements multiple times in Diagra. In the
next version we intend to add support for tables, and perhaps even to click and rearrange
things with a mouse, which will reduce the workload considerably.

What you need to work out up front is (a) the overall size you want, and (b) the x and y
coordinates in points of the different horizontal and vertical lines. The above drawing
needs 7 x coordinates and 3 y coordinates.

6.2. Table Design

Now let’s plan the data. We will need a fund ID of some kind; 5 columns for the values; 5
columns for the start dates of each financial year; and five columns for the end dates of
each financial year. Let’s plan ahead and add the fund name as well, just in case we get a
request one day to add the fund name inside the graphic (and to help us tell which data
came from which fund).

In the sample database there is a table fundrep_discreteyears that has the ideal data
required for the this instance. On your MySQL Query Browser, double-click the ‘fundrep’
database then double click the table ‘fundrep_discreteyears’ which should generate an



SQL statement (SELECT * FROM fundrep_discreteyears f) for you in the editor. Just
execute it as you did before.

The result of that execution, if everything was fine, should retrieve all the data from
tables and normally look like the screen shot below.

'MySQL Query Browser - root@localhost:3306 / fundrep ;|g|5|
File  Edit “iew GOuery Scrpt Tools ‘'Window Help
.\-/'] .\‘/] SELECT * FROM fundrep_discreteyears f: .\‘-/'] 0
Go back Mext: Refresh ’7 Execute~  Stop m
|| €@ Resultset 1 Schemata | Bookmarks
| i | fundCode | fundt ame {ta] fyd fy3 | fy2 | fyl | starl -
3 1 HFOO Hyperfund Cash & Property Fund Acc 539 -6.56 -18.29 733 1091 = - T fundrep
2 HFOD2 Hyperfund Global Opportunities Fund -2219 -13.62 -14.92 19.84 19.82 . —_ T e —
3 HFOO3 Hyperfund Corporate Bond Fund E.E8 h.8E 10,07 -2.05 903 » —_ fundrep_funds
4 HFOD04 Hyperfund Managed Assets Fund | 2232 302 926 18.49 15,62 . __ furdrep_holdingbreak dowr
5 HFOO7 Hyperfund Asia Pacific Portfolio Acc 14.24 -27.89 -26.34 724 9.26 » [ fundrep_monthlyretumserie
E HFODS Hyperfund UK. Special Situations Fund A -24.82 -21.38 20.41 T 3 __ fundrep_sectorbreak down:
7 HFODS Hyperfund UK. Smaller Companies Fund 368 -23.38 -20.08 3965 1858 ¥ | information_schema
8 HFOD09 Hyperfund Financial Opportunities Fund 44.00 292 -4.05 213 2266 b jupiter
9 HFO0 Hyperfund European Frontiers Fund R 16.89 157 -14.45 19.09 1899 b mysal
10 HFO11 Hyperfund LK Growth Fund 993 -19.58 -19.43 20.30 16.89 b test
11 HFOi2 Hyperfund High Income Fund 17.83 039 8.25 1300 16.87
12 HFO13 Hyperfund Transatlantic Fund B 296 -17.38 -21.25 3033 2075 Pl | | _;I
13 HFO14 Hyperfund European Special Situations Fund 5.33 -4.80 -16.89 22168 2764
14 HFO16 Hyperfund UK Mid 250 Fund R 934 -19.37 -36.06 1915 17.35 Syntax | Function:  Params
15 HFM7 Hyperfund Far Eastern Fund -8.96 1115 2817 2393 1032 Data Manipulation
16 HFO1a8 Hyperfund European Fund 1273 -5.55 -11.68 2235 18.86 Data Definition
17 HFOM4 Hyperfund Ethic Fund Ace E.96 1218 -23.54 20.32 20.37 MySQL Utilicy
18 HFO20  Hyperfund Monthly Income Acc 182 3108 2610 26EE 3410 Transactional and Locking
19 HFO21 Hyperfund Global Technology -42.38 -36.61 -25.42 870 010
20 HFDz2 Hyperfund Target Return Fund Ak 0.00 0.00 227 344 1254
21 HFD24 Hyperfund Emerging European Opportunities 0.00 0.00 0.00 3861 3373 _—
4] | _’l_l
21 rows fetched in 0.0218s (0.00195) # Edit M Last | P Search
D [ [ 4

Here is an SQL column definition for that table:
DROP TABLE IF EXISTS " fundrep discreteyears’;
CREATE TABLE " fundrep discreteyears’ (

"id’ mediumint (9) unsigned NOT NULL auto_increment,

‘fundCode” varchar (20) NOT NULL,

*fundName® varchar (100) NOT NULL,

"fy5° decimal(11,2) default NULL,

"fy4® decimal(1l1l,2) default NULL,

"fy3® decimal(11,2) default NULL,

"fy2® decimal(11,2) default NULL,

"fyl® decimal (11,2) default NULL,

‘start5’ varchar (20) default NULL,

‘start4’ varchar (20) default NULL,

‘start3’ varchar (20) default NULL,

‘start2’ varchar (20) default NULL,

‘startl’ varchar (20) default NULL,

‘end5" varchar (20) default NULL,

‘end4’ varchar (20) default NULL,

‘end3’ varchar (20) default NULL,

‘end?2’ varchar (20) default NULL,

‘endl’ varchar (20) default NULL,

PRIMARY KEY (Tid")
) ENGINE=InnoDB DEFAULT CHARSET=latinl;

Note that we have declared all of the numeric and text fields as VARCHAR, i.e. as TEXT
fields, not numbers and dates. This is because we want to display the dates and
numbers exactly as given across all output media; it will save us having to fiddle
around formatting numbers and dates in the drawing, and will avoid any rounding
errors. It will also let you put in the text string you want (e.g. ‘N/A’, *-' or nothing) for



under open less than five years. This approach would be wrong in a performance-
calculation database, but is often simplest in a reporting / publishing database.

In a real-world database, you might instead be deriving this from a query which joined
together several tables, and using formulae in SQL to format the columns; but we'll

start with it all in one table.

6.3. Create a chart module

See “4.3 Create a basic chart module” for more details.

6.4. Create the table

We do this by explicitly adding objects to the drawing using Actions | Add Widget.

We’ll leave this as an exercise but we added
1. 3 horizontal line objects called horlinel, horline2, horline3
7 vertical line objects called verlinel..7

a String called ‘title’

> W

a ShadedRect widget called ‘trgb’ whose coordinates were set to fit the top

half of the grid. ShadedRect has properties to do gradual shading between
two colours, white and pink in this case; if you set cylinderMode = 1 then it
will vary from pink to white and back again to create the effect below, which

can also be used to create 3d-look bars in bar charts..

ReportLab Drawing Editor

File ©Options  Actions  Windows  Help

File: C: fusr/homeoualid/code/dfundprod/diagracharts/discrete_years_table.py, clags Discretey'earsT ablel... DatatwareDrawing]
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ﬂ cylindertdode =1

el |4

Loa

5. we created lots of String objects. We named these ‘col1Data’,’col2Data’ etc.
for the strings to hold the numbers; ‘collLabelA’ for the top date; and
collLabelB for the bottom date. Fifteen of these hold the data, and two more
on the left for the

6. One thing we didn‘t do in this case, but which might well save a little time, is

to use Rect objects instead of lines. If your lines get thick, a rectangle will
avoid strange corner effects when one zooms in close to the chart.



6.5. Connect to mysql and associate with data

We will now connect to our MySQL database. The connection process is straightforward and
does require you to input some parameters, as you've already done in the previous chapter
five (5.3).

1. In the connection parameters, you should copy most of the data you have set for the
properties, because they have not changed since. The only difference is to modify the
Sqgl property as shown below in the table

Driver Mysql

Host ‘localhost’ or leave as None
If using a remote server, enter the host
name

User ‘root’ if running a local server, or the user
name

Password Leave empty if running a server with no

password, or enter the password

Name ‘fundrep’ if that’s how the sample
database was named

Sql SELECT * FROM fundrep discreteyears

2. And now go back to the parent chart object by double clicking on the red text
self.Attrs in the editor.

Test that the connection is established by setting test equal to 1. (test=1).

4. Now we will make the data associations. If you have noticed in our sample table
fundrep_discreteyears we have a table of 18 columns. In this example, we did not
use the fundCode and therefore we will make 17 associations.

= One to get the fund ID into the chart, which is used to distinguish the
filenames

= One to get the date data for the top date in collLabelA that go in the first
column for instance and so on...

= One to get the date data for the bottom date in collLabelB again that go in the
first column and so on...

= One to get the numeric values for the percentage data which go in the bottom
table cell and so on...

5. So, drill down into the ‘associations’ property of the dataSource
6. set'size=17’ and hit Enter.
7. edit the first association like this
element00 = DataAssociation(column=0, target='chartld’, assocType='scalar’)

8. edit the third and up to the seventh association to bring the percentage values data as
follows:

element02 = DataAssociation(column=3, target='coll1Data.text’, assocType='scalar’)
element03 = DataAssociation(column=4, target='col2Data.text’, assocType='scalar’)

etc ...

9. now, edit the eighth up to the twelfth association to bring all dates that go in top date
strings, like:



element07 = DataAssociation(column=8, target="'collLabelA.text’,
assocType='scalar')

element08 = DataAssociation(column=9, target="'col2LabelA.text’,
assocType='scalar')

etc ...

10. Finally, edit the thirteenth up to the seventeenth association to bring all dates that go
in bottom date strings, like:

Elementl2 = DataAssociation(column=13, target="'collLabelB.text’,
assocType='scalar')

Elementl13 = DataAssociation(column=14, target="'col2LabelB.text’,
assocType='scalar')

etc ...

here below is a screen shoot of what you should really ending up with. Notice that we did not
use element01 as we have reserved that association element for later in case we needed to
include the fund names.

. -F

zelf. dataSource. azsociations Attrs

element00 I ationicolumn=0, target='chartId',

element0l = Datalssociation(column=0, target=MNone, assocType='wector')

element02 = Datalssociation(column=3, target='colllata.text', assocType='scalar!')
element03 = Datalssociation(column=4, target='colzData.text', assocType='scalar')
element0d = Datalssociation(column=5, target='colilata.text', assocType='scalar')
element0S5 = Datalssociation({column=6, target='cold4bata.text', assocType='scalar')
elementls = Datalssociation(column=7, target='colSData.text', assocType='scalar')
element07?7 = Datalssociation(colunn=5, target='colllabell.text', assocType='scalar')

element0s = Datalssociation(colunn=9, target='colzlabell.text', assocType='scalar')
element0f = Datalssociation(column=10, target='col3lskbelld.text', assocType='=scalar')

elementl0 = Datalssociation(column=11, target='coli4Lasbelld.text', assocType='=scalar')
elementll = Datalssociationicolumn=1Z2Z, target='colSlabelh.text', assocType='scalar')
elementl?2 = Datalssociation(column=13, target='collLabelE.text', assocType='scalar!')
elementli = Datalssociation(column=14, target='colZLasbelE.text', assocType='=scalar!')
elementld = Datalssociation(column=15, target='col3labelEB.text', assocType='=scalar')
elementls = Datalssociationcolumn=16, target='coli4LsbelB.text', assocType='=scalar')
elementls = Datalssociation(column=17, target='colSLabelB.text', assocType='scalar')
size = 17

ﬂelementﬂﬂ = Datadszociation[column=0, target="chatld’, aszocType="scalar'] _:'J

=

11. now, go back to the parent object (double clinking on the red text) as you did in step
2.

12. then, set test=0 if it was previously set to 1, and set it back to 1 and hit Enter.

Well done!! You have created your first data aware chart table.

Also, make sure you have saved your work. Next, go to a terminal and run the chart module
as a command to see the output.




7. Updating the database from data in Excel or files

There are many ways to do this. One of the most versatile is the MySQL load data command.
Most database vendors provide an equivalent. In addition, most database administration tools
have an import or export tool which can control the various options.

7.1. Manual import of one data set

We will show you how to use the MySQL command from the Query Browser. One advantage
of this is that it can be placed in a Unix or DOS script and fully automated. We'll presume you
can prepare exactly the needed data set in a spreadsheet. We've shipped several example
CSV files in the diagracharts directory for examples.

WARNING: this can get complex. The database server will give error messages
about duplicate data, mismatched records in other tables if you have inter-table
constraints, incorrect field types; and may misinterpret dates and other fields. Ifin
doubt, ask a database developer; and always examine the imported data by eye
afterwards!

1. Start Excel

2. Open the file fundrep_holdingbreakdowns.csv, which should come up somewhat like
this (note that I expanded the columns and made them bold):

B3 Microsoft Excel - fundrep_holdingbreakdowns.csv

@ File Edit View Insert Format Tools Data Window Help Adobe PDF
D2 &Ry $BBT - Rz A P 00% BB, 10y H-A- T
2k

Al | = id

A . B C D E F a
1 |id fund_id label fundPercent indexPercent -
2 1 1 BP 9.3 0
3 2 1 HSBC Holdings 6.1 0
4 3 1 Vodafone 5.84 0
5 4 1 Royal Bank of Sc 3.86 0
6 5 1 Barclays 3.53 0
7 6 1 Shell Transport & 337 0
8 7 1 Aviva 31 0 -
4| 4 » [ ¥ }\ fundrep_holdingbreakdowns / | «| [
Draw~ b Autoshapes- ~ W OO E 4 - £-A-=S==28B@.
Ready

3. modify the data as you wish. The column structure must match the database table
you wish to load it into, but the column names are not needed and don't have to
match.

4. Choose "File | Save As". In the box saying "Save as type", choose "tab delimited" and
call the file "myfile.txt". We recommend tab delimited, because sometimes commas
occur in text fields you might be loading, at which case things get more complicated.
Tab delimited is tougher on the naked eye in a text editor, but much easier for the
computer to parse, because you'll never want to have a tab character in, say, a fund
objective.

5. In the MySQL query browser, do a 'select * from tablename' command to reassure
yourself that the column structure of the destination table really does match.
Example: "select * from fundrep_holdingbreakdowns".

6. If you have existing data in the table and want to delete it before reloading, execute a
delete query. Be very sure you have the right tablename!
delete from fundrep_holdingbreakdowns



7. To verify it's gone, you can ask for a record count with this query:

select count(*) from holdingbreakdowns. You should see a single cell with '0' in
it.

v MySQL Query Browser - root®localhost:3306 / fundrep :”E|g|

File ~ Edit  View Query Scipt Tools  Window — Help

"t) \‘) select count(*) FROM fundrep_holdingbreakdowns U m

Go hack Refresh Executew
Transaction w U Explain w Compare @
@ Resultset 1 Schemata

count®)
> 0

» (= difinapps A
v || fundrep 3
3 : fundrep_funds B
3 : fundrep_haoldingbreakdowns

- : fundrep_monthlyreturnseries 4,

= Inbox forandy.. | @ diagracharts # MysQL Query B... | diagra2_fundch... | [ Untitled - Notepad

8. We now compose a LOAD DATA command to bring in the data. This command needs
to be told (a) the full path to the filename we are loading from, (b) the table to go

into, and (c) lots of options about delimiter types. This should work:
load data local infile 'c:/code/rlfundprod/diagracharts/myfile.txt’
into table fundrep holdingbreakdowns
fields terminated by '\t'
ignore 1 lines

The above says that the file is tab delimited, and the first row should be ignore. The
Query Browser then prints about 200 warnings (one per row) about the precision of
the data being truncated, presumably because the input data had a different number
of decimal places to the target table; but works. (yellow icons in the pane at the
bottom are warnings; red means errors which it cannot import).

9. Do a further "select * from fundrep_holdingbreakdowns" to confirm your data is
present

7.2. Automating imports

The above commands can be executed from DOS or Unix scripts. In addition, the
mysqlimport command does similar things. If your input data is guaranteed to be consistent

and correct, you can find a set of parameters to import it. The MySQL online manual has full
help on the LOAD DATA command.

However, these commands are very picky and even experienced database frequently spend an
hour scratching their heads trying to figure out exactly why data won't go in. Just remember
that the database server's main job is only to allow in data which is exactly right!

In general, the usual "production" approach is to write scripts in languages like Python, Perl,
Basic or Java to pump data in, which can apply many checks and can display meaningfully
what is going wrong, and which can ensure the data is split off into the destination tables.
ReportLab are happy to assist with this.

8. Windows and Mac OS X platform notes

To be completed - some Mac difference notes
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