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Using AusFarm’s new features.

1 Manager Scripts

1.1 Resize arrays
Arrays can now be resized dynamically at runtime. This makes the scripting much more flexible and
compact. Below is a simple example.

define crop names = ['wheat', 'barley', 'canola']

1

2

8

El

S on start
& {

T

8

9

set crop names = resize (crop names, 3)
get crop names[4] = 'oats'
18 set crop names[5] = 'fieldpea’

Other dimensions of arrays can also be resized.

263 ! resize the template array to the size of the rotation array iltems
264 for 1 = 1 to length(rotation template)
265 rotation template[i] = resize(rotation template[i], length(rot_system info[i] :sequence))

=11

Another technique for resizing or initialising arrays is using a method similar to what Python does. In
the example below a two dimensional array is defined with initial values of ‘-.

define dasharray = [['-"] * 3] * 2
Is the same as:
define dasharrav = [['-',"-","='],["=-","=-","=-"1]]
Using a set during execution can be used to reinitialise or resize the array.
set paddocknames = ['-'] * COUNT

Where COUNT is always a constant.

1.2 New pos() Function
The pos() function finds elements in arrays or strings. The examples below show how it is used.



define text array[3] = ['one', 'two', hree
set p = pos('thres', array) 3

define double darray[3] = [0.1, 0.11, 0.111]
set p = po=s('0.1", darravy) 1

define text astring = '"lolg text form'

set p = pos(l, astring) 3

define integer iarrav[3] = [1, 11, 111]

zet p = pos(ll, iarray) oz

All of these examples return an index value. The first parameter is converted to the type of the
elements in the array.

When an item is not found a O is returned.

1.3 New datewithin() Function

Datewithin() is a new function that simplifies scripts where date ranges are tested. It takes into
account the case where date istart may be later in the year than iend. This is when 1 Jan is in the
period.

set inperiocd = datewithin(day, istart, iend)

1.4 Listing Crop Cultivars

APSIM crop components can now list the cultivars by right clicking on the icon in the model palette
and choosing Cultivars. The cultivar names can be copied to the clipboard by right clicking on the
cultivar list.

APSIM7T ] CsiRO |

FEREE TR S RN WA B

Info
Cultivars...
9 Cultivars for Maize Sequence % IEI@
Change icon
Name Derived Descrip 9 i
. Help
1 _19leaf
2 A_100 Remowve
Move to 3
3 A_105
4 A_110

1.5 Model tree shows sequence
The simulation model tree now shows clearly the execution sequence of the Management scripts.

4@ sim - | The sequence steps in the simulation run from 0 to 9999 in each
o f;::t;ﬁ = daily timestep. Each component can have its events configured
----- M livestoc Seq order: 2000] to run at any of these points in the daily timestep.

----- M cropping
----- M resetz_elc
----- M zummanies
----- M grazing

----- et Wwieather

[ ]




1.6 Reformatting Management scripts

Manager scripts can often get untidy and loss of
indentation can make them difficult to read. A
new option to reformat the script based on some
rules is now available when you right click on the
script editor. When the script is reformatted, the

curly braces will appear on their own lines.

Indentation will be adjusted with indents of three
characters per indent. Comments will not be
adjusted unless they are on the end of a line.

A selected section of script can also be

reformatted.

2 Output variables

2.1 TextOut component
Output variables listed in the TextOut component now allow units to be set from the TextOut dialog.

207

! Map rotation systems to paddocks

for padd = 1 to no_paddocks

i

set padd system[padd]
set paddock has_translators|[padd]

! Set paddock ary

for rot_systel

{

=2et paddoc]
for padd =
{
if padd)|
{
set 1}

for padd = T"t6 :10_;:&33(3cé§I

r

I

Find...
Find again
Replace...
Cut

Copy
Paste

Add code block

Print...

Reformat script

ac_opening_number
ac_dosing_number
ac_opening_weight
ac_opening_age
ac_no_shorn
ac_kg_woaol

stock_ac_sale_number

stock_ac_sale_weight

® Text Outputs
Results file outputdd, bt
Record results every 1 =
Mame Alias/Title
report_year L year
repart_manth manth

Aggregation Dec. Places Units

Mone
Maone
Maximum
Maximum
Maone
Mone
Maximurn
Maximum
Maximurn

Maximum

oo o o O

o o

-

kg

kg

Also included is an option to Clone an existing item in the list.

o i
By VR

Browse...

Insert
Clone
Delete

Clear

Ctrl+F
F3

Ctrl+X
Ctrl+C
Ctrl+V

em

int + 1




2.2 Selecting output variables

Maodels | v arisbles

----- M constants
----- M rotations
----- M livestock
----- M Cropping
----- M resets elc
----- M summaries
grazing

e \weather
daily_01

- yearly 03
----- animals_04
----- " Supplement
> -l farm

m’ animals

@l Params

Right click on a property and then choose the TextOut component that the variable will added to.

There are two new methods for adding component properties to the

outputs list of TextOut components.

1. When a TextOut component is selected, the Variables tab

becomes visible. From there the components in the model tree can
be expanded and properties can be chosen and added to the output

list for any TextOut in the simulation.

Y ariables Initialize | Wates | Lagging
+-BY animals_04 - ‘Y ariable
4% Supplement B published_events
--8HE name : .
: -] driver_connections
----- ahc t_',JDB i

> &bt filenarne
CBBE author > it interyval

- active ;*""ab': inbervalumit
é....abc state -- B outputs

» [V published_events - BBE summary_file
>[5 subscribed_events
>[5 driver_connections
L-reEl spoilage_time
4[] stores

a B [1]

--8RE name

----- teal stored

..... U roughs Add this as an cutput to...
----- teal dm_contert T
..... real dmd

----- tedl me_content
----- teal cp conc
----- teal prot_dg

----- real n rone

m

DD m

daily_01
monthly_02
yearly_03

animals_t

2. Another method of adding variable to TextOut components involves having an Output
component (database version) in the model tree.

Models

Dutputs | Nates | Logging

----- M constants
----- M [otations
----- M livestock
----- M Cropping
----- M [eszels elc
----- M summaries
----- M grazing

b wwieather
daily_01
manthly 02
yearly 03
animals_04
----- W Supplement
sl fam

PR anirmals

Look for:  green_dm

Clear

[7] Show zelected anly

Simulation | Agareqgation

| Dec. ... | Aliaz

| |ritz

B- = Output
-- M summaries
B 8} famn
Bt Soill_01
EQE medic
a [ real e
B green_dm!

[l green_dm Total dry weight of green herbage

% weeds
Bl Saill_02
Bl Saill_03
Bl Saill_04
Bl Sailz_01
Bl Sail2_02
e Snil? 03

kasha
kasha
ga



When you select the Output component, the selection tree will become visible in the right-hand panel.
From here the variables can be filtered if required. Any variable can dragged and dropped, using the
mouse, onto a TextOut component.

3 Component comparison

It is often useful to compare the initial values for like components in a simulation or between
simulations. This can now be done easily from version 1.4.10. Using the clipboard to copy the first
component in the model tree and then choosing the Diff menu option on a second component will
invoke a difference viewer.

Firstly: Configure the setting on the Options dialog for the Difference viewer.

Options @
Set AusFarm Options

General | Advanced

Yariable Initialization Columns Mew Simulation
] Tupe | Add a Manager companent
71 Unit | Add an Output component
| Default
| Min/hd ax
Recent filez in the menu 10
Maodels
Flace newly inztalled models on the palette tab named
Standard | Show estended hints

Extermal Tools
Text Editor
C:\Program Files [#8EConT EXTWConTEXT .exe

Differenzes ( Browse... |
C:YProgram Files [#EE1WWinkergeiWwWintergell exe
[ 118 ” Caricel || Help |

Then from the model tree select a component and then right click and select the Copy option from the
popup menu. Select another component in the model tree of the same type and right click the mouse.
The popup menu will now have an extra option, Diff with.... Choose this option and the external
viewer will show the differences between these components. For Manager script components the text
will be plain text as seen in the Manager Script editor. For other components the SDML script in
XML form will be shown. Although a little cryptic this is still a useful means of checking for
differences.

Because this differencing technique uses data stored in the clipboard, it is easy to do comparisons
between components in different simulations.

If you change any of the text in one of the difference panels it can be selected as a whole and pasted
over the script in AusFarm.



@ WinMerge - [compl.sdml - Example_comp2.sdml] EI@
=1 File Edit View Merge Tools Plugins Window Help = |5 %
O & | | B[P P ¢ htF DA @
| comp 1 sdml - Bxample_comp2 sdml |
Location ® | C\,..ers\herl23\AppData\Local\Temp\compl.sdml | C:\...3\AppData\Local\ Temp'Example_comp2.sdml
1 I:lefine real stocking rate = 20.0 define real stocking rate = 10.0 -
define real cfa years = 5.0 define real cfa years = 5.0 b
! Replacement ! Replacement
define real no to buy define real no to buy
define real group count define real group count
define integer g define integer g
each 2 Feb each 1 Jan
{ {
HEE for g = 1 to stock.no groups for g = 1 to stock.no_groups
stock.sell group=g, number=0.2. stock.s2ell group=g, number=0.2!
i 1] | N m | 3
Ln:1 Col:1/47 ¢ 1252 Win Lr:1 Col:1/47 Ch: 1252 Win

An example of comparing two Manager scripts.

4 Manager scripts

4.1 Multi-line comments
From version 1.4.10, multi-line comments are supported. This means that multiple lines can be
commented out using the C-style commenting. In-line comments are also permitted.

Examples:

1

2 define integer/*commented text+/ test int = 0
. _

4 J*

5 this is multi Iine comment

6 that spans mores

7 than one

g line

9 define integer second int = 0 *

1@

1l define integer padd to system[7] = [11, /#item 2+/ 12, 13, 21, 22, 23, 24]

4.2 New DayOfYear() function
A new inbuilt function has been added to the Manager component. DayOfYear() simplifies script
writing my making the setting of day numbers more understandable.

g

9 define integer sale date

18

11 set =sale date = DayOf¥ear('l-Jan')
1z

[E-=1

Examples:

dayofyear(‘1-Jul’)
dayofyear(‘Dec-31")



dayofyear(’12 Aug 1961°)

3

Where delimiters can be *-“ or © © or /’
Month names must be the first three characters from the English month name.
The Year must be four digits. Where the year is not specified a non-leap year is assumed.

4.3 Constants

4.3.1 Used for initialisation

Constants that are defined in Manager scripts can be used to initialise the size of arrays if necessary.
This simplifies the scripts and makes it easier to apply changes to scripts by reducing redundancy of
information.

For example:

1 -
2

2 define const integer PADD COUNT = 7 ! Actual number of paddocks

4] B

2 define text padd_name [FADD COUNT] = ['farm.hill0l", 'farm.hill02', 'farm.hill03", 'fa

& define integer padd to_ system[PADD COUNT]

Il
[
-
[
-
[
-
%]
-
%]
-
%]
-
%]
[

Arrays can also have expressions as well as constants for the sizing of the array.

14 define integer size = &
15 define integer flexikble[size + 1]

4.4 Expressions can be used for initialisation
Variables and constants can be initialised with the results of expressions.

For example:

15

16 define text file prefix = 'c:\tempiSimpleMixed’

17 define real file_versicm = 1.0

18 h

1? define const string file name base = file prefix & ' v' & str(file wversion,'3.11")

28

2l define const integer join start = DayOf¥Year('l-Feb') ! Joining dav-of-vear for shesp (1 Feb)

22

When initialising complex variables it is now possible to use expressions to set values. This can be
done within arrays of records.

These are valid now:

4 define test = (fieldl: [sin(20), 901 * 34.5&6) ; field2: 'HMathematical')

5]

& define test2 = (fieldl: [DayOf¥ear('l-Mav'), 222] ; field2: (subfieldl: cos(45):| subkfield2: 3.2 ))
N

When initialising an array, each successive element will be assumed to follow the type of the first
element. For example:



2
3 define test_array = [33.23, 3, 5] ! floating peoint valuss
E

5 define test array2 = [56, 34.012, 4] ! this is invalid as the second slement cannot be stored a2s an integer

45 Bookmarks

To set bookmarks in the script there is a keyboard combination that performs this task. To set a
bookmark use the key combination, CTRL + Shift + 1. When a bookmark is set you will see a small
number icon in the left hand gutter of the editor. To unset the bookmark, ensure the cursor is on the
line of the bookmark and use the same key combination. You can have up to nine bookmarks on each
Manager editor. Just use the CTRL + Shift + number combination for any extra bookmark.

Once a bookmark has been set in a script, it is easy to go to that line at any time using the key
combination CTRL + number.

Bookmarks are shown in the following figure.

Madel: Valiablesl Events Manager Script | Mates | Lagging

4 @ Example 1 define real stocking rate = 10.0 ! wethe

""" ﬂ manager 2 define real cfa_years = 5.0
----- = output 3
""" ey weather 4 ! Replacement
4 & paddock] c

: ﬂ wiater & define real no to buy

% pasture = - e
m, i} define real group count
12 define integer g

----- W supplement

18 2ach 1 Jan

11

12 for g = 1 to stock.no_groups

1z stock.sell group=g, number=0.25%=stoc

13 et g = stock.no groups + 1
16 set no_to_buy = stocking rate * paddoc
17 stock.buy genotype='Small Merino', num
Qsl stock.tag group—g, value=g+l

19 stock.move group=q, paddock='paddockl’
i mn




4.6 Code completion

When typing management script and the name of one of the components is followed by a period, by
waiting for around one second a window will popup showing a list of properties and events that
belong to this component. In the example below you can see a list of the events that can be triggered
in the stock component. Highlight the preferred event in the list using the up or down arrow keys on
the keyboard or use the mouse cursor to select it. By then pressing enter on the keyboard it will be
inserted into the Manager script.

Models | Yariables | Events Manager Script * | Notes | Logging
4@ Example 18 gach 1 Jan o~
----- M manager 11 {
""" . output 12  set stocking rate = SR
""" sy weather 12 for g = 1 to stock.no groups
‘¢ paddock] 14 stock.sell group—g, number=0.25*stock.number[g]
----- £ water e
"’,G pasture 16 set g = stock.no groups + 1 1
W stock
stoc —
_____ ® supplement 17 s=et no_to_buy = stocking rate * paddockl.area - st.ocl-;.n'_:.rrl:e:r__
D 15 stock.buy genotype='Small Merino', number=no to buy, sex='wet
19 stock.tag group=g, wvalue=g+l
za .stcnc]-;.l
2t zubzc add_animals genotype= . number=, ,hirthdag=, mit_vearz= |, max e
2z = subscribed buy genotype= |, number= | zex=, age=, weight=, fleece_wt= , cond_scor |
23 =» subscribed castrate group= . number=  Converts ram lambs to wether lambs, ar bull (—
24 1 Thesri = subscribed do_stock Computes development, intake, growth and reproduction of a
TR =» subscribed draft clozed=  Aszzsigns animals to paddocks
& =» subszcribed dryoff group= | number=  Ends lactation in cows that have already had th
4 [ = subzcrbed init_step
=» subszcribed join aroup= | mate_to= |, mate_days= Commences mating of a particular ¢
[C] Log Manager ¢ =+ zubscribed mowe gioup=, paddock=  Changes the paddock to which an animal grow
[ Log Set events| —# subscribed prionitise group= | value=  Sets the priority’ of an animal group for later us
=¥ subszcribed sell group= |, number=  Flemoves animals from the zimulation
=+ subscribed sell_tag tag= . number=  Remowves animals from the simulation
=# subscribed shear group= |, sub_agroup=  Shears theep
=+ zubscribed sort  Reananges the lizt of animal groups in azcending order of tag walue.
=» subzcribed split group= | type= | value= | othertag=  Creates two o mare animal grou
=¥ subscribed tag group= | value=  Sets the tag value for an animal group -
4.7 Matching braces

To assist with formatting the Manager script correctly the editor shows clearly the matching braces in

the script. When the cursor is placed ona [, {, or
highlighted. As shown in the figure below.

(type of braces the corresponding one is also

Manager Script* | Notes | Logging

28 each 20 Dec -

21§

32 group count = stock.no groups

33 for g = 1 to group count

34 stock.split group=g , type='age' , wvalue=365 * cfa years

35 h

36 for g = 1 to =stock.no groups

37 { B

35 if agelg] >= 365 * cfa years

39 stock.sell group—g , number=stock.number[g]

4w

41 1 =

4z

43 | Supplementary fesding

44

45 if stock.cond score all < 1.0 S

4| §

[ Log Manager output to logfile

[] Log Set events ‘.
A O




5 Initial property and parameter sections for APSIM components

5.1 Custom editor for APSIM components

AusFarm now includes an improved editor for APSIM initialisation data. By default you will see the
values shown in a grid as below. By right clicking the mouse on the grid it is possible to open the
advanced XML editor if required. From the XML view it is possible to go back to the grid view by
right clicking and choosing Easy editor.

‘9 Ch\Users\herl23\wbox_share\DAFF_BCG\BCG Mallee farm (19.1.15)_MH.afs

Type: | Histarical Start: 1.Jan 1980 After processing open
End: 31 Dec1982 lNDthing vl

todels Initialize | Naotes | Logging
4@ sim ||| Wariable Yalue

----- M constants .

_____ M rotations soiltype Sandy clay loam

""" M cropping root_ch 40.000

----- M livestock L

. = raak_wt 1000.000
----- M grazing
----- M resetz et z0il_ch 12.000

. Advanced editor
summaries [

enr_a_coeff 7.400 \
eni_b_coeff 0.200
profile_reduction off
oc 1.950 1.560 0.980 0.490 0.290
----- ® Supplement ph 2.000 £.700 9.400 9.700 9.700
a- 81 fam )
4 &8s sandy_loami] fbiom 0.040 0.020 0.020 0.020 0.010
45 water finert 0.400 0.500 0.700 1.000 1.000
H H A
Pl 4 model _ _
: . 3 §.503 2.835 1.968 1.701 1.701
Aﬁ nitragen ISR < ! !
© L model nhdppm 0.599 0.183 0.100 0.100 0.100
Aﬁ wheat
F \&« rodel

4-"% canola

5.2 APSIM Component Initial Values

APSIM components use xml script to define the initial property settings and model parameters.
Previously in AusFarm the initial values and parameters have been visible in xml text form. This has
been changed so that only the initial values are now visible. AusFarm will still function with the
previous form but the new form is more reliable.

The previous view:



Bl <initdata>

BEzZ <name>pasture</name>

BEZ <typerpasture</type>

Jc:E <mass>1000.0<,/ mass>

BES <cnr> 60.0</cnr>

550 <5tanding_fractio:1>l].D</5tanding_fraction>

aa7

Qa3 «!-- === Standard constants below this point =—— —-->

folch]

ala <crit_residue_wt> 2000.0 <!crit_residue_wt.>

a1l <opt_temp> 20.0 </opt_temp>

a1z <oum eos_maxk 20.0 <!::'.:|Ir._e05_rf.-.=.x>

a1z <cnrf coeff> 0.277 <!cnrf_c0eff>

@14 <cnrf optcon> 25.0 </cnrf opteon>

815 <c_fractx» 0.4 <f/c_fract>

B16 <leach rain totl 25.0 <!leac':1_rai:1_tot>

aiv <min rain to_leach> i10.0 <!rr.i:1_rai:1_to_leac':1>

a1s <crit min surfom orgC unitsz="kg/ha"> 0.004 </crit._rr.in_.su:rforr._orgc>
a9 <default cpri 0.0 <!defa'.11t_cpr>

Bza <default standing fractionl 0.0 <!defa'.:llt_standing_fraction}
21 <standing extinct coeff> 1.0 </standing extinct_ coeff>

e

When you drop an APSIM component into the model tree now this is the XML that you would see
from the advanced editor:

881 <initdata>

a8z <name><,/name>

o]l <typer</type>

a4 <mass></masss

[Es <onr»</onr>

fo[e <cpr></cpr>

8ar cstanding_fraction><i5tanding_fraction}

BEZ

883 €!-— ==== Standard constants kelow this point === —-»
ala <!--[model]—->

@11 </initdata>

The macro <! -- [model]--> replaces the parameter section. This will ensure that your ASPIM
components are always using the correct parameters for the model installed in your tool palette. All
that is required is for the initial values to be filled in as shown in the previous image.



6 Translator initialisation dialog

The APSIM component translator component now has an initialisation dialog. This makes it much
easier to configure the translator. The dialog is shown below.

M5 Initialise Translator
Type of ASPIM component for which Soil water
this serves as proxy:
Partide size distribution Layer Sand Clay
1 0.6 0.2
2 0.6 0.2
Number of soil layers: 16 = 3 0.6 0.2
4 0.6 0.2
5 0.6 0.2
] 0.6 0.2
7 0.6 0.2

-~

=W =)
Event connections
Use standard values ,model.new_profile
Event name: connects to:
.model.new_profile A ..nitrogen.model.new_profile
'l

.model.nitrogenchanged

| QK |’ Cancel ” Help ]

More information in this can be found in the document; AusFarm User Notes #1 .pdf

7 Using APSoil soil data

It is possible to copy the soil descriptions from
APSoil directly into AusFarm. This is done
firstly by copying the soil in APSoil to the
clipboard. Then with a paddock component in
the model tree in AusFarm; right click on the
paddock and choose Paste APSOIL.

todels Initiglize | Maotes
4 J sim Y ariable Walue
2 tanager ¢ 8] published_e...

é ;:?;;CP ’ [ driver_caonn...
Initialise Ctrl+1I
Sequence Ctrl+N
Add Factor Chrl+Alt+F
Add System Factor Ctri+Alt+5
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Paste APSOIL %
Delete Ctrl+Del
Rename

Diff this component...

Help




Once the soil is pasted on the paddock, new components will be added to the paddock system. The
nitrogen model then needs to be initialised for initial nitrogen values. The soiln initial values are
shown below.

‘@ Untitled-2 == EoE =%~
Type - [Histarical Stat: 1 Jam 1945 After processing open

End: 1 .Jan 2001
tadelz m

4@ sim Yariable Valug
b anager
autput Comment Black Vertocscl-Mywybilla (Bongeen NoO01)
4 -3 Paddock soiltype Clay
4P ater
i _H & modsl root_ch 40
4 -5 surfaceom rook_wt 1000
LD madel i
| e L zoil_ch 12
4 -5y nitragen
W madel enr_a_coeff 7.4
enr_b_coeff 0.2

profile_reduction  off

ac 0.953846153848154 0.953846153846154 0.9615384615384a1 0.1
ph g 888888

fhiom 0.04 0.02 0.02 0.02 0.01 0.01 0.01

finert 0.4 0.60.81111

ha3pphi ooo0oo0oo0ao0

nhdppri ooo0oo0oo0ao0

rocks

The initial values for the cropping modules are also set if they are found in the paddock. LL, KL and
XF values for crops will be filled with calculated values if they are not found in the ApSoil
description.



